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PALYNOLXY OF A PORTION OF THE EL RENO GROUP (PERMIAN)

SOUTHWEST OKLAHOMA

INTRODUCTION

A d e t a i l e d  p a ly n o lo g ie  i n v e s t i g a t i o n  o f  the  E l  Reno Group 

o f  so u th w e s te rn  Oklahoma was conducted w ith  th e  fo l lo w in g  o b je c t iv e s :  

(1) to  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  a c i d - i n s o l u b l e  m ic ro ­

f o s s i l s  from th e  s h a l e ,  c la y s to n e  and s i l t s t o n e  f a c i e s ;  (2) to  

compare the  p a ly n o lo g ic a l  assem blages  l a t e r a l l y  and v e r t i c a l l y  

w i th in  th e  E l  Reno Group; (3) to  i n v e s t i g a t e  th e  use o f  palynomorphs 

a s  a  t o o l  f o r  l o c a l  and r e g io n a l  c o r r e l a t i o n  w i th in  the  redbed sequence 

o f  so u th w e s te rn  Oklahoma.

The Permian redbed sequence i n  w e s te rn  Oklahoma g e n e ra l ly  

h a s  been  c o n s id e re d  n o n - f o s s i l i f e r o u s  ex cep t  fo r  c e r t a i n  p la n t  mega­

f o s s i l s  and v e r t e b r a t e  rem ains  (Dunbar, I9 6 0 ) .  The g e o lo g i s t  has 

had to  r e l y  upon s p a r s e  f o s s i l s  and g ro ss  l i t h o l o g i e  t r e n d s  where 

mapping th e  redbed  u n i t s .  F o s s i l  sp o re s  and p o l le n  were f i r s t  

d e s c r ib e d  from th e  F low erpo t Form ation  i n  th e  E l  Reno Group o f  G reer  

County by W ilson  (1 9 6 2 a ) ; th e s e  p rov ided  a d a ta b l e  assem blage o f  

Permian age from w i th in  th e s e  redbed u n i t s  in  Oklahoma. The in v e s ­

t i g a t i o n  by W ilson  was o f  in v a lu a b le  a s s i s t a n c e  and fu rn ish e d  the  

background fo r  t h i s  f u r t h e r  s tu d y  o f  th e  F low erpo t S ha le  and the



o v e r ly in g  B la in e  and Dog Creek F orm ations .

An in t e n s iv e  i n v e s t i g a t i o n  o f  co res  in  the  E l  Reno Group 

from th re e  w ide ly  spaced l o c a l i t i e s  in  B l a in e ,  Harmon and G reer  

c o u n t ie s  d i s c lo s e d  l a r g e ,  d iv e r s e  and w e l l -p re s e rv e d  palynomorph 

assem blages  i n  the  F lo w erp o t,  B la in e  and Dog Creek Form ations. 

F o u r te e n  assem blages were reco rded  o f  which one (OPC 1072-138) i s  

c o n s id e re d  to  be s t r a t i g r a p h i c a l l y  e q u iv a le n t  to  the  assemblage 

r e p o r te d  from G ree r  County by W ilson (1 9 6 2 a ) . The rem aining 

assem blages  a r e  c o n s id e red  new and p re v io u s ly  u n d e sc r ib ed .
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REVIEW OF PERMIAN LITERATURE

The number o f  i n v e s t i g a t i o n s  o f  Permian palynomorphs 

from th roughou t  th e  world  w i th in  the  l a s t  f iv e  y e a rs  has  been 

im p re s s iv e .  Major c o n t r i b u t i o n s  have been made i n  R u ss ia  (Z auer ,  

1965), England (C la r k e ,  1965), I n d ia  (Bharadw aj, 1962), A u s t r i a  

(K lau s ,  1963, 1964), A f r i c a  ( H a r t ,  1960, 1966), Canada ( J a n s o n iu s ,  

1962) and th e  U n ited  S t a t e s  (W ilson , 196 2 a ) . C u r re n t  emphasis 

i s  based  on th e  use  o f  pa lyno logy  a s  a means o f  c o r r e l a t i o n  i n  

Permian s t r a t i g r a p h y  which began n e a r ly  th r e e  decades  ago.

The f i r s t  b i s a c c a t e  Permian palynomorph to  be d e sc r ib e d  

was a  s t r i a t e - t y p e  o f  c o n i f e r  p o l l e n ,  P i t y o s p o r i t e s  s e w a rd i i  V i r k k i , 

from A u s t r a l i a  ( V i r k k i ,  1937). Subsequent s tu d i e s  o f  A u s t r a l i a n  

Permian palyno logy  were p u b l ish e d  by D u lhun ty  (1 9 4 5 ) ,  De J e r s e y  

(19 4 6 ) ,  Balme (1952, 1959, 1963), Balme and H e n n e l ly  (1955, 1956a, 

1956b) and H e n n e l ly  (1958)•  Pant (1955) d e s ig n a te d  P i ty o s p o r i t e s  

s e w a rd i i  V irk k i  a s  th e  ty p e  s p e c ie s  o f  a new genus S t r i a t i t e s .

From t h i s  b eg in n in g  th e  s t r i a t e - t y p e  p o l le n  became th e  fo c a l  p o in t  

o f  many e x te n s iv e  i n v e s t i g a t i o n s .

R uss ian  p a ly n o lo g ie  s tu d i e s  were p u b l ish e d  a f t e r  V i r k k i ' s  

r e p o r t  (L ube r,  1938; Luber and W a ltz ,  1938, 1941) and fo l lo w in g  the  

end o f  th e  second world w ar, numerous i n v e s t i g a t i o n s  o f  s t r a t i g r a p h i e



and taxonomic im portance  appeared  (Z o r i t s c h e v a  and Sedova, 1954; 

Isonova  and N e s te re n k o ,  1955; A ndreeva, 1956; Sedova, 1956; Naumova, 

1959; Z a u e r ,  1960; S am oilov ich , 1961). R u ss ian  p u b l i c a t i o n s ’ f i r s t  

d e s c r ib e d  many o f  th e  s t r i a t e  b i s a c c a t e  p o l le n  and e s s e n t i a l l y  formed 

th e  background fo r  subsequen t s t u d i e s .  H ar t  (1964, 1965) reviewed 

th e  R u ss ian  and o th e r  Permian p a ly n o lo g ie  l i t e r a t u r e  and emended 

numerous Permian g e n e ra .  V. V. Zauer (1965) r e p o r te d  a Permian 

assem blage  which c o n ta in s  many s p e c ie s  o f  V i t t a t i n a  rec o g n ize d  i n  

t h i s  s tu d y  (See T ab le  1 ) .  There  a r e  o th e r  s i m i l a r i t i e s  no ted  b u t  

t h e s e  a r e  o f  a g e n e r ic  l e v e l  and a r e  no t used i n  comparison o f  the  

two assem b lages .

P a lyno logy  has been  employed i n  I n d ia  to  c o r r e l a t e  c o a l  

seams and has led  to  p u b l ic a t i o n s  by Mehta (1 9 4 4 ) ,  Ghosh and Sen 

(1948) and l a t e r  papers  d e a l in g  w ith  taxonomy and morphology o f  

p o l le n  and sp o re s  by Bharadwaj (1954, 1955b, 1955c, 1962a, 1952b, 

1964) and h i s  coworkers (Bharadwaj and V e n k a ta c h a la , 1957; Bharadwaj 

and S a l u jh a ,  1963; Bharadwaj and T iw a r i ,  1963, 1964; Sukh Dev, 1961; 

L e l e ,  1963; L e le  and M aithy , 1965; T iw a r i ,  1963).

Palynomorphs r e p o r te d  from th e  Permian o f  I n d i a  by 

Bharadwaj (1 9 6 2 ) ,  a l th o u g h  q u i t e  d iv e r s e  and w e l l  r e p r e s e n te d  by 

tw e n ty - e ig h t  named s p e c i e s ,  c o n ta in  on ly  one which was reco g n ized  

a s  o c c u r r in g  i n  E l  Reno assem b lages .

The European p o r t i o n  o f  the  Permian r e c e iv e d  a t t e n t i o n  

i n  th e  p u b l i c a t i o n s  o f  Klaus (1953a, b ,  c ;  1955, 1963, 1964),

Grebe (1957) and L e sc h ik  (1955, 1958, 1959). T h e i r  s tu d i e s  o f  the
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Permian a r e  o f  im portance  in  d e l i n e a t i n g  the  spore  and p o l le n  

assem blages  a s s o c ia te d  w ith  e v a p o r i te  sequences .

K laus (1965) i n v e s t ig a t e d  the  palynomorphs o f  the 

German Z e c h s te in  s e c t i o n .  F o r ty -n in e  s p e c ie s  were d e sc r ib ed  o f  

which f i f t e e n  a r e  c o n s p e c i f i c  w ith  Oklahoma f o s s i l s .  The assem blage 

r e p o r te d  by Klaus resem bles  c lo s e l y  Permian assem blages o f  the  E l  

Reno Group in  Oklahoma.

A sm all  spo re  f l o r a  was s tu d ie d  i n  England by B u t te rw o r th  

and W illiam s (1954) and l a t e r  a comprehensive and d e t a i l e d  s tu d y  o f  

Upper Permian and T r i a s s i c  pa lynology o f  England was pub lished  by 

C la rk e  (1965a, b ) . C o n t r ib u t io n s  to  the  s tu d y  o f  marine Permian 

palynomorphs have been made by Downie (1958) , Wall and Downie 

(1962) , Downie, E v i t t  and S a r je a n t  (1963) and N o rr is  and S a r je a n t  

(1965) .

Upper Permian and T r i a s s i c  rocks  o f  the Peace R iv e r  a re a  

i n  Canada c o n ta in  assem blages o f  sp o re s  and p o l le n  t h a t  have proved 

u s e f u l  i n  d a t in g  t h a t  sequence o f  s t r a t a  ( J a n s o n iu s ,  1962). The 

Upper Permian Peace R iv e r  assemblage c o n ta in s  e ig h t  s p e c ie s  in  

common w ith  E l  Reno assem blages .

The f i r s t  m ajor pub lished  p a ly n o lo g ie  s tu d y  o f  the  Permian 

i n  th e  U nited  S t a t e s  was by W ilson (1962a) on the F lowerpot Shale  

from G ree r  County, Oklahoma. A r i c h  spore  and p o l le n  assemblage 

was r e p o r te d  from a s e v e n - in c h - th ic k  bed o f  g ray  sh a le  in  a redbed 

sequence . W ith in  the  same y e a r ,  Permian spo res  and p o l le n  were 

r e p o r te d  from th e  M id-C ontinen t r e g io n  o f  th e  U nited  S t a t e s  by



J iz b a  (1962) , Brush (1962) and W ilson (1962b) . Marine palynomorphs 

have been  r e p o r te d  by W ilson (1960) and Tasch (1963 ).  More r e c e n t  

s t u d i e s  have re v e a le d  assem blages  o f  spo res  and p o l le n  i n  the  

W e ll in g to n  Form ation  o f  Kansas ( S h a f f e r ,  1964) and Oklahoma (Hedlund, 

1964) .

The m ic r o f o s s i l s  o f  the  F low erpot i n v e s t i g a t i o n  by W ilson 

(1962a) b e a r  th e  c l o s e s t  p a ly n o lo g ic a l  resem blance  to  th e  E l  Reno 

assem blage o f  a l l  p u b l ish e d  m a t e r i a l .  The r e p o r te d  spore  and 

p o l le n  complex from G reer  County i s  e q u iv a le n t  to  l e v e l  OPC 1072-138. 

The d i f f e r e n c e  i n  r e l a t i v e  p e rc e n ta g e s  ( se e  T ab le  2) i s  because a l l  

s p e c ie s  r e p o r te d  by W ilson were not recogn ized  or enc o u n te re d .

Hedlund (1964) r e p o r te d  a  Lower Permian assem blage from 

th e  W e ll in g to n  Form ation  which c o n ta in ed  f iv e  s p e c ie s  t h a t  a re  

p re s e n t  i n  th e  E l  Reno Group assem b lages .  A p a u c i ty  o f  w e l l -  

developed s t r i a t e  g r a in s  was observed in  the  assem blage .

Tshudy and Kosanke (1966) d e s c r ib e d  a Lower Permian 

Wolfcampian assem blage from th e  s u b s u r fa c e  o f  no r th w es t  Texas. 

Recognized i n  t h e i r  assem blage  a re  th r e e  s p e c ie s  co n g e n e r ic  w ith  

members o f  th e  E l  Reno a ssem b lag es .  C e r ta in  s p e c ie s  in  the 

Wolfcampian assem blage have been observed i n  th e  W e ll in g to n  Form ation 

o f  Oklahoma and Kansas such as  S c h i z a e o i s p o r i t e s  m icrorugosus and 

C o s t a p o l l e n i t e s  e l l i p t i c u s . These forms a r e  a b se n t  from E l  Reno 

a s se m b la g e s .



• ' STRATIGRAPHY

The E l  Reno Group o f  Oklahoma c o m p r ise s ,  i n  a sce n d in g  

o r d e r ,  th e  F low erpo t S h a le ,  B la in e  Form ation  and the  Dog C reek 

S ha le  and i s  a s s ig n e d  t o  th e  Guadalupean S ta g e  o f  the  Upper 

Permian (Dunbar, e t  a l ,  1960). The a r e a l  e x te n t  o f  th e  E l  Reno 

Group i s  from s o u t h - c e n t r a l  K ansas , southw estward th rough  Oklahoma 

i n t o  n o r th e r n  T exas .  E l  Reno was f i r s t  proposed a s  a fo rm a tio n  

name by B ecker (1930, p. 55) and l a t e r  g iv en  group s t a t u s  by 

Schweer (1937, p. 1553).

The name "F lo w e r-p o t  s h a le "  was a p p l i e d  by C ra g in  

(1896 , p. 24) to  red d ish -b ro w n  g y p s i f e ro u s  s h a le s  below th e  

M edicine Lodge Gypsum and above th e  sa n d s to n e s  o f  th e  Cedar H i l l s  

Form ation  as  exposed a t  F low erpo t Mound, B a rb e r  C ounty , K ansas. 

N orton  (1939, p. 1792) r e d e f in e d  th e  fo rm a tio n  a s ,  " th e  rocks  

betw een th e  do lom ite  a t  th e  base  o f  M edic ine  Lodge Gypsum and 

th e  w h i te  san d sto n e  a t  th e  to p  o f  th e  Cedar H i l l s  S a n d s to n e ."

The name was changed to  F low erpo t S ha le  (S w in e fo rd ,  1955, Moore 

and o t h e r s ,  1959, p . 3 9 ) .  The F low erpo t S h a le  ran g e s  i n  th ic k n e s s  

i n  Oklahoma from 450 f e e t  i n  B la in e  County to  180 f e e t  i n  Harmon 

and G re e r  C o u n ties  (F a y ,  1964).

8



9

The B la in e  Form ation  w ith  i t s  numerous gypsum beds and 

in te rb e d d e d  s h a le s  was f i r s t  d e f in e d  by Gould (Gould, 1905) from 

th e  p re v io u s ly  named "B la in e  d i v i s i o n "  (Gould , 1902, p. 4 7 ) .

The gypsum u n i t s  o f  the  B la in e  Form ation  in  B la in e  County 

i n  a scen d in g  o rd e r  a re  the  M edicine Lodge, N escatunga and th e  Shimer 

Members. The A lto n a  do lom ite  bed i s  a t  the  base  o f  the  Shimer 

Gypsum. I n  Harmon and G ree r  C o u n ties  the  gypsum u n i t s  a r e  the  

H ay s tack ,  C e d a r to p ,  C o l l in g sw o r th  (C re ta  o f  G ree r  County) and the  

Van V a c te r  Members. The Mangum Dolom ite  Member u n d e r l i e s  th e  Van 

V a c te r  Gypsum. The fo rm ation  ran g es  i n  th ic k n e s s  from 85 f e e t  in  

B la in e  County to  185 f e e t  in  Harmon and G reer  C oun ties  i n  so u th ­

w e s te rn  Oklahoma. The a d d i t i o n a l  th ic k n e s s  i n  t h i s  a re a  i s  due, 

a p p a r e n t l y ,  to  the  in c re a s e d  d e p o s i t io n  o f  gypsum above the  Mangum 

D o lo m ite .

The Dog Creek S ha le  was named by C ra g in  (1896, p. 39-40) 

f o r  a sequence o f  s h a l e s ,  t h i n  do lom ite s  and s i l t s t o n e s  between the  

to p  o f  the  B la in e  Form ation  and the  bottom  o f  the  o v e r ly in g  Marlow 

Fo rm ation . The A lto n a  Dolom ite o r  the  Shimer Gypsum marks the 

upper l i m i t s  o f  th e  B la in e  Form ation  i n  B la in e  County whereas the 

Van V a c te r  Member forms th e  top  in  Harmon and G reer  C o u n t ie s .  The 

Dog Creek S ha le  conform ably o v e r l i e s  th e s e  u n i t s .  The th ic k n e s s  

o f  the  Dog Creek  Sha le  ranges  from 30 f e e t  i n  Kansas to  195 f e e t  

i n  B la in e  County (Fay, 1964) and to  80 f e e t  i n  Beckham County, 

Oklahoma ( S c o t t ,  1957).
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I n  th e  s o u th e rn  p a r t  o f  B la in e  County a d e l t a i c  sandstone  

f a c i e s  r e p l a c e s  th e  F low erpot and B la in e  F o rm ations .  T h is  in c lu d e s  

th e  C hickasha Form ation  and th e  u n d e r ly in g  Duncan Sandstone .

A ccord ing  to  Fay (1964, p. 27) ,

"The c e n t r a l  b a s in  a re a  ex tends from n o r th e rn  B la in e  
County to  n o r th e r n  Grady County, Oklahoma, the a re a  o f  change 
i n t o  th e  d e l t a i c  f a c i e s  b e in g  i n  c e n t r a l  B la in e  County fo r  the  
m iddle p a r t  o f  th e  Flowerpot S h a le ,  i n  s o u th e rn  B la in e  and 
n o r th e r n  Canadian C oun ties  fo r  the  upper p o r t io n s  o f  t h i s  
fo rm a tio n ,  and i n  c e n t r a l  Canadian County f o r  the  uppermost 
p a r t .  Dolom ite U n i t  G and th e  s i l t s t o n e  U n i ts  C and E of 
th e  n o r th e r n  p la t fo rm  a r e  a b se n t  i n  th e  c e n t r a l  b a s in  f a c ie s  
where th e y  grade i n t o  redd ish-brow n g y p s ife ro u s  c la y  s h a le .
The on ly  r e c o g n iz a b le  beds i n  th e  b a s in  f a c ie s  a re  U n i ts  K,
J ,  I  and b a s a l  B. A l l  u n i t s  a r e  t h i c k e r  i n  the  b a s in  than  
on th e  n o r th e rn  p la t fo rm  and th e r e f o r e  i t  i s  p robab le  t h a t  
th e  bottom  o f  th e  sea was s u b s id in g  i n  the  b a s in  and th a t  
more sedim ent was b e in g  re c e iv e d  i n  t h i s  a r e a .  As w i l l  be 
d isc u s s e d  l a t e r ,  th e  same i s  t r u e  o f  th e  so u th e rn  d e l t a  
f a c i e s  f a r t h e r  s o u th .  This  e n t i r e  f a c i e s ,  s e v e r a l  hundred 
f e e t  t h i c k e r  in  n o r th e r n  Grady County than  in  s o u th e rn  Grady 
County a d ja c e n t  S tephens County, Oklahoma, i n d ic a te s  t h a t  
a m arg ina l  s h e l f  was p re se n t  no t f a r  away and th a t  the  source  
a r e a  was nea rby , p robably  in  the  O uachita  and A rbuckle  Mountains 
r e g io n .

The so u th e rn  d e l t a  a re a  rec e iv e d  d e p o s i t s  o f  f in e  
s i l t  and mud t h a t  were l o c a l l y  hardened and covered by w ater  
a g a in  a f t e r  exposure  to  the  a i r .  A g e n e ra l  in c r e a s e  i n  the 
amount o f  sand southward and sou theas tw ard  i n d i c a t e s  t h a t  
t h i s  e n t i r e  complex o f  sedim ents  p robab ly  was d e r iv e d  by 
e ro s io n  o f  th e  A rbuckle  Mountains a r e a .  That the  s i l t s t o n e s  
i n  th e  upper p a r t  o f  the  F low erpot S ha le  on the  n o r th e rn  
p la t fo rm  a re  u n r e la te d  to  those  o f  the  so u th e rn  d e l t a  a re a  
c l e a r l y  i n d i c a t e s  a t  l e a s t  two s e p a r a te  source  a re a s  fo r  
th e s e  se d im e n ts .  Most o f  the  c la y  and i ro n  m in e ra ls  may 
have been d e r iv e d  from the  O uachita  M ounta ins, b u t  some, 
no d o u b t ,  came from the  Ozark dome. The e v a p o r i te s  and 
u n i t s  o f  th e  c e n t r a l  b a s in  f a c i e s  a re  a b sen t  in  the  d e l t a i c  
f a c i e s , where i n f l u x  o f  f r e s h  w a te r  would have lowered the  
s a l i n i t y . "

The sandstone  f a c ie s  o f  the  E l  Reno Group i s  n o t  r e p re s e n te d  

i n  the  th r e e  c o re s  t h a t  were i n v e s t i g a t e d .  F ig u re  1 shows g e n e ra l iz e d
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l i t h o l o g i e  columns and the  p o s i t i o n  o f  spo re  and p o l le n  b e a r in g  

sam ples. S t r a t i g r a p h i e  te rm ino logy  used f o r  Harmon and G reer  

County c o re s  i s  tak e n  from S c o t t  and Ham (1957) whereas th e  B la in e  

County te rm ino logy  i s  tak e n  from Fay (1962).  Datum l e v e l  fo r  

F ig u re  1 i s  th e  Mangum Dolom ite o f  G ree r  and Harmon C ou n t ies  and 

th e  A l to n a  Dolom ite o f  B la in e  County.
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CORE OPC 1070, BIAINE COUNTY

The co re  s i t e  f o r  OPC 1070 i s  lo c a te d  In  th e  SE%,

S ec . 21, T . 18 N . , R. 12 W ., and i s  a p p ro x im a te ly  f iv e  m ile s  

s o u th e a s t  o f  th e  town o f  Sou thard  ( s e e  F ig .  1 ) .  The core  

r e c o v e red  two hundred and n i n e t y - f i v e  f e e t  o f  Permian and Q u a te rn a ry  

se d im e n ts .  S ix ty - tw o  f e e t  o f  Q u a te rn a ry  m a t e r i a l  was p e n e t r a te d  

above th e  Permian c o n ta c t .  One hundred t e n  f e e t  o f  Dog Creek  Sha le  

was rec o v e red  b u t  proved b a r r e n  o f  m i c r o f o s s i l s .  Below t h i s  s e c t i o n ,  

e ig h t y - f o u r  f e e t  o f  gypsum, red  and g reen  s h a le s  and s i l t y  s h a le s  

were c o l l e c t e d  from th e  B la in e  Form ation .

Four p ro d u c t iv e  h o r iz o n s  were found t o  b e a r  sp o re s  and 

p o l le n  w i t h in  th e  B la in e  Form ation  (se e  T ab le  1 f o r  l i t h o l o g i e  

d e s c r i p t i o n s  and th e  p o s i t i o n  o f  th e  f o s s i l i f e r o u s  beds) . The f i r s t  

f o s s i l i f e r o u s  sample was reco v e red  a t  a dep th  o f  185 f e e t ,  b e in g  

e le v e n  f e e t  below th e  ba se  o f  th e  Shimer Gypsum Bed and the  A lto n a  

Dolom ite  Bed. The second p ro d u c t iv e  zone was i d e n t i f i e d  a t  a 

dep th  o f  197 f e e t  and fo u r  f e e t  above th e  Nescatunga Gypsum. 

Im m edia te ly  below th e  Magpie Dolomite, b a s a l  u n i t  o f  th e  Nescatunga 

Gypsum Member, th e  t h i r d  f o s s i l i f e r o u s  sample was c o l l e c t e d  218 

f e e t  below ground l e v e l .  The f o u r th  palynomorph b e a r in g  h o r iz o n  

o ccu rred  a t  238 f e e t  i n  d ep th  and was s i t u a t e d  im m edia te ly  above 

th e  M edicine Lodge Gypsum, b a s a l  member o f  th e  B la in e  Form ation .

13
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F i f ty - o n e  f e e t  o f  F low erpot S h a le  was recovered  and 

c o n ta in ed  b u t  a s in g l e  r e c o g n iz a b le  spo re  and p o l le n  b e a r in g  

h o r iz o n .  T h is  f o s s i l i f e r o u s  zone was c o l l e c t e d  a t  a  dep th  o f  

249 f e e t ,  s i x  f e e t  below th e  base  o f  th e  B la in e ,  Samples below 

t h i s  zone proved to  be b a r r e n .

CORE OPC 1071, HÀRMON COUNTY 

The s i t e  o f  co re  OPC 1071 i s  i n  th e  SU%, Sec . 33,

T. 3N., R. 25W., Harmon County. The co re  was d r i l l e d  to  a depth  

o f  221 f e e t  and bottomed i n  th e  C o l l in g sw o r th  Gypsum. The core  

c o n s i s t s  o f  Dog Creek and B la in e  F orm ations  and y ie ld e d  f iv e  

p ro d u c t iv e  spore  and p o l le n  zones.  F o s s i l i f e r o u s  Dog Creek 

samples a t  64 and 74 f e e t  i n  dep th  a r e  sev en teen  and seven f e e t  

r e s p e c t i v e l y  above th e  Van V a c te r  Gypsum. Sample 94 im m ediately  

u n d e r l i e s  the  S a l t  Fork  Bed o f  the  Dog Creek Form ation . Sample 

107 occurs  w i th in  th e  Van V a c te r  Gypsum as  a  tw o-foo t  gray sh a le  

p a r t i n g  between m assive gypsum b ed s .  The lower-m ost sample i s  

i n  a s h a le  p a r t i n g  w i th in  the  C o l l in g sw o r th  Gypsum a t  a  depth  

o f  204 f e e t .  T h is  l i e s  173 f e e t  below the  to p  o f  the  Van V a c te r  

Gypsum and tw e n ty -e ig h t  f e e t  below th e  Mangum D olom ite .

CORE OPC 1072, GREER COUNTY 

The s i t e  o f  core  OPC 1072 i s  i n  th e  SW%, Sec . 14,

T . 4 N ., R. 23W, G reer  County. The c o re  c o n s i s t s  o f  25 f e e t  o f  

a l lu v iu m ,  81 f e e t  o f  B la in e  Form ation , 73 f e e t  o f  Flow erpot 

Form ation  and was d r i l l e d  to  a t o t a l  dep th  o f  209 f e e t .  T h is  

co re  was found to  c o n ta in  fou r  f o s s i l  b e a r in g  l e v e l s ,  one i n  the
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B la in e  and th r e e  i n  th e  F low erpo t  F o rm ation . The f i r s t  o f  the  

pa lynom orph-bearing  beds was encoun te red  a t  e ig h t y  f e e t  which 

i s  f i f t y  f e e t  below th e  Mangum and im m edia te ly  b e n e a th  th e  C edar-  

to p  Gypsum. The H ays tack  Gypsum a t  one hundred and s i x t e e n  f e e t  

marks th e  base  o f  the  B la in e  Form ation . The g ra y -g re e n  s h a le  o f  

th e  F low erpo t Form ation  im m edia te ly  b e n e a th  t h i s  gypsum u n i t  

c o n ta in s  a good spore  and p o l le n  assem blage . A no ther  good s u i t e  

o f  palynomorphs was re c o v e red  a t  138 f e e t .  The g ra y -g re e n  s i l t y  

s h a le  a t  154 f e e t  i n  d ep th  was th e  low est  p ro d u c t iv e  zone recogn ized  

i n  the  c o re .



TABLE 1

STRATIGRAPHIC SECTIONS OF THE EL RENO GROUP 

AND POSITION OF PALYNOLOGIC MATERIAL

OPC 1070 S ou tha rd  Core Hole 1 , 3 m ile s  w e s t ,  100 f e e t  n o r th  o f  

s o u th e a s t  c o rn e r  o f  S e c t io n  21, T . 18 N . , R. 12 W. ,  B la in e  County, 

Oklahoma

FEET

QUATERNARY COVER -  -   -------------   62.5

DOG CREEK SHALE ( low er  p a r t )

Unnamed beds:

S i l t s t o n e ,  r e d ,  red-brow n and g re e n -g ra y  - - - - - - -  20.3

S ou tha rd  Bed:

D o lo m ite ,  la m in a te d ,  p a le  y e l lo w ,  m ic ro g ra n u la r  -  -  -  0 .4

Unnamed beds:

S i l t s t o n e  and s h a l e ,  r e d ,  red-brow n and g r e e n -g ra y ,

some v e in s  o f  sp a r  gypsum - - - - - - - - - - - - - - - 4 5 . 7

Watonga Bed:

D o lo m ite ,  p a le  y e l lo w , lam inae o f  g re e n -g ra y  s h a le  -  -  -  1 .8  

Unnamed beds:

S h a le  and s i l t s t o n e ,  v a r i e g a t e d  - - - - - - - - - - - - 2 9 . 7

BLAINE FORMATION 

Shimer Member:

16
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A n h y d r i te ,  medium g ray ,  f i n e l y  c r y s t a l l i n e  - - - - - -  12 .4

A lto n a  Bed;

P e l l e t  d o lo m ite ,  p a le  yellow-brown - - - - - - - - - -  1 .0

Unnamed beds:

S i l t s t o n e ,  g re e n -g ra y  and red  s h a le  - - - - - - - - - - 1 1 . 3

S h a le ,  g r e e n - g ra y ,  s i l t y ,  s a l t y ,  SPORES AND POLLEN ( 1 8 5 ) -1 .2  

S h a le  and s i l t s t o n e ,  red  and g re e n -g ra y  - - - - - - - -  11 .4

S h a le ,  g r e e n - g ra y ,  s i l t y ,  s a l t y ,  some s a t i n  spa r

gypsum, SPORES AND POLLEN (1 9 7 ) ........................................................... 1.1

S h a le ,  red-brow n s i l t y ,  s a l t y  - - - - - - - - - - - - -  4 .4

Nescatunga Member:

A n h y d r i te ,  g r e e n - g ra y ,  f i n e l y  c r y s t a l l i n e ;  gypsum,

medium g ray ,  f i n e l y  c r y s t a l l i n e ,  s a l t y  - - - - - - - -  14.3

Magpie Bed:

P e l l e t  d o lo m ite ,  p a le  ye llow -brow n, s a l t y  - - - - - - -  1 .0

Unnamed beds:

S h a le ,  g r e e n - g ra y ,  s i l t y ,  s a l t y ,  SPORES AND POLLEN

( 2 1 8 )  0 .8

S ha le  and s i l t y  s h a l e ,  red-brow n and g re e n -g ra y  bands - 18.7 

S h a le ,  g r e e n - g ra y ,  s i l t y ,  s a l t y ,  SPORES AND POLLEN

( 2 3 8 ) ............................................................................................................... 0 .9

M edicine Lodge Member;

Gypsum and a n h y d r i t e ,  im pure , medium gray  t o  brown,

brown s h a le  in  v e i n l e t s  - - - - - - - - - - - - - - - -  4. 5
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FLOWERPOT SHALE 

Unnamed beds:

S h a le ,  red-brow n, s i l t y ,  no t a s t e  o f  s a l t  - - - - - - -  1 .6

S h a le ,  g re e n -g ra y ,  some a r g i l l a c e o u s  s i l t s t o n e ,

SPORE AND POLLEN in  lower p a r t  (249) - - - - - - - - -  5 .0

S h a le ,  red-brown - - - - - - - - - - - - - - - - - - -  0 .3

Gypsum, impure, medium g re e n -g ra y ,  medium g r a n u la r  -  -  0 .8

S i l t s t o n e  and s i l t y  s h a le ,  red-brow n, g re e n -g ra y ,  

g y p s ife ro u s  in  p a r t  - - - - - - - - - - - - - - - - -  44 .5

TOTAL 295.6
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OPC 1071 H o l l i s  #1 Core; 1,200 f e e t  e a s t ,  1 ,200 f e e t  n o r th  o f  

sou thw est c o rn e r  s e c t i o n  33, T . 3 N . ,  R. 25 W ., Harmon County, 

Oklahoma.

FEET

QUATERMRY DEPOSIT................................................................................................. 11 .5

DOG CREEK SHALE 

Unnamed beds:

S i l t s t o n e ,  red-brown - - - - - - - - - - - - - - - - -  4 .2

Gypsum, medium g ra y ,  g r a n u l a r ,  w e l l - l a y e r e d  - - - - - -  2 .6

S i l t s t o n e  and s h a l e ,  red -b row n , g re e n -g ra y  - - - - - -  17.0

Duke Bed:

Gypsum, medium g ra y ,  medium g r a n u la r  - - - - - - - - -  7 .9

Unnamed beds:

D o lo m ite ,  y e l lo w -g ra y ,  m ic ro g ra n u la r  - - - - - - - - -  2 .4

S h a le ,  g r e e n -g ra y ,  s i l t y ,  gypsum nodu les  - - - - - - -  1 .9

S h a le ,  red -b row n , some g re e n - g ra y ,  s i l t y  - - - - - - -  16 .8

S h a le ,  g re e n -g ra y ,  b lo c k y ,  SPORES AND POLLEN (64) -  -  1 .9

Gypsum, medium g ray ,  medium g r a n u la r  - - - - - - - - -  2 .1

S h a le ,  medium g re e n -g ra y ,  s i l t y ,  s a t i n  spa r  gypsum -  -  3 .5

S h a le ,  red -b row n , s i l t y ,  g y p s i f e ro u s  - - - - - - - - -  2 .0

S h a le ,  g r e e n -g ra y ,  s i l t y ,  in  p a r t  d o lo m i t i c ,

SPORES AND POLLEN ( 7 4 ) .........................................................................  4 .5

S h a le ,  red -b row n , m o tt led  g re e n -g ra y ,  s i l t y ,

g y p s i f e ro u s  - - - - - - - - - - - - - - - - - - - - -  4. 3
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S a l t  Fork  Bed;

Gypsum, medium g ra y ,  medium g r a n u la r  - - - - - - - - -  7. 1

D o lo m ite ,  y e l lo w is h  g ra y ,  m ic ro g ra n u la r  - - - - - - -  4 .4

BIAINE FORMATION

Van V a c te r  Member:

S h a l e ,  medium g ra y ,  s i l t y ,  few v e in s  o f  s a t i n  sp a r

gypsum, SPORES AND POLLEN ( 9 4 ) .......................................................  0 .9

S i l t s t o n e ,  l i g h t  g ray  and red-brow n - - - - - - - - -  3 .3

Gypsum, l i g h t  g r a y ,  f i n e l y  g r a n u la r  - - - - - - - - -  2 .2

A n h y d r i te ,  l i g h t  g r a y ,  f i n e l y  c r y s t a l l i n e  - - - - - -  6 .6

S h a le ,  g r e e n - g ra y ,  t a s t e s  o f  s a l t ,  red-brow n i n  lower 

p a r t ,  upper  p a r t  c o n ta in s  SPORES AND POLLEN (107) -  -  1 .5

A n h y d r i te ,  l i g h t  g ray-and  w h i te -h a n d e d ,  f i n e l y  

c r y s t a l l i n e  - - - - - - - - - - - - - - - - - - - - - -  1 .0

S h a le ,  medium g ray  to  brown, s i l t y ,  g y p s i f e ro u s  -  -  -  -  2 .1

Gypsum, red -b ro w n , medium g r a n u l a r ,  red-brow n s h a le  -  -  0 .9

A n h y d r i te ,  l i g h t  g r a y ,  f i n e l y  c r y s t a l l i n e  - - - - - - -  8 .2

Gypsum, medium g ra y ,  c o a r s e ly  g r a n u la r  - - - - - - - -  3 .5

D o lo m ite ,  p a le  y e l lo w is h -g r a y ,  m ic ro g ra n u la r  - - - - -  2 .3

S h a le ,  g r e e n - g ra y ,  lower p a r t  red -b row n , s i l t y  -  -  -, -  4 .3

Gypsum and a n h y d r i t e  i n t r  bedded , l i g h t  g r a y  to  

b ro w n ish - re d  - - - - - - - - - - - - - - - - - - - - -  52 .9

Mangum Bed:

D o lo m ite ,  p a le  y e l lo w is h  g ray ,  m ic ro g ra n u la r  - - - - -  4. 0
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Unnamed bed ;

S i l t s t o n e  and sK a le ,  g re e n -g ra y  and red-brow n -  -  -  -  15 .8

C o l l in g s w o r th  Member:

Gypsum and red-brown s h a le  in te rb e d d e d  - - - - - - - -  13.1

S h a le ,  g re e n -g ra y ,  s i l t y ,  SPORES AND POLLEN (204) -  -  -  0 .8

S h a le ,  red -b row n , s l i g h t l y  s i l t y  - - - - - - - - - - -  2 .5

Gypsum, l i g h t  g ra y ,  c o a r s e ly  c r y s t a l l i n e  - - - - - - -  2 .0

A n h y d r i te  and gypsum, medium g ra y ,  v e ry  f i n e l y  

c r y s t a l l i n e  - - - - - - - - - - - - - - - - - - - - -  10.0

Gypsum, medium g ra y ,  medium g r a n u la r  - - - - - - - - -  1. 0

TOTAL 221.0
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OPC 1072 R u s s e l l  C ore ; 1,400 f e e t  n o r th ,  1,700 e a s t  o f  southw est 

c o rn e r  o f  s e c t io n  14, T . 4 N . ,  R. 23 W. ,  G ree r  County, Oklahoma.

FEET

QUATERNA.RY DEPOSIT................................................................................................. 23 .8

BIAINE FORMA.TION 

Mangum Bed;

L im estone , p a le  ye llow ish -b row n , f i n e l y  c r y s t a l l i n e  -  -  5 .2

Unnamed beds:

S h a le ,  g re e n -g ra y  and red-brown ban d s ,  s i l t y  - - - - -  31 .5

D o lom ite ,  p a le  ye llow ish -b row n , o o l i t i c  i n  p a r t  -  -  -  -  2 .0

S h a le ,  m o tt le d  g reen -g ray  and red-brow n, s i l t y  -  -  -  -  10 .8

C edartop  Member:

Gypsum, b row nish -w hite  to  medium g ra y ,  medium g r a n u la r  -  6 .5  

D o lom ite ,  medium g ray ,  o o l i t i c  - - - - - - - - - - - - -  0 .5

Unnamed beds:

S h a le ,  g r e e n -g ra y ,  f i s s i l e ,  s i l t y ,  SPORES AND POLLEN

( 8 0 ) ..................................................................................................................... 7.0

Sha le  red-brow n, some g ray ish -b ro w n , s a t i n  sp a r  -  -  -  -  10 .2

S i l t s t o n e ,  g ree n -g ra y  and red  brown, few v e in s  o f

s a t i n  s p a r  gypsum - - - - - - - - - - - - - - - - - - -  2 .9

H aystack  Member:

Gypsum, l i g h t  to  medium g ra y ,  f in e  to  medium g r a n u l a r ,  

some g re e n -g ra y  and brown s h a le  s t r i n g e r s  - - - - - - -  5 .9

A n h y d r i te ,  l i g h t  g r a y i s h -w h i te ,  f i n e l y  c r y s t a l l i n e  -  -  -  4 .2  

Gypsum, medium g ray ,  medium g r a n u l a r ,  banded - - - - -  6. 1
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FLOWERPOT SHALE 

Unnamed beds:

S h a le ,  g re e n -g ra y ,  s i l t y  and s l i g h t l y  d o lo m i t i c ,

c o n ta in s  SPORES AND POLLEN (1 1 7 ) ........................................................ 3 .7

S h a le ,  red-brown and g ree n -g ra y  in te rb ed d e d  - - - - - -  4 .7

Gypsum, l i g h t  g ra y ,  f i n e l y  g r a n u la r  - - - - - - - - - -  0 .5

S h a le ,  red-brown and g re e n -g ra y  l a y e r s ,  s i l t y  - - - - -  11 .6

Gypsum n o d u le s ,  w h i t e ,  f i n e l y  c r y s t a l l i n e ,  i r r e g u l a r  -  -  0 .4  

S h a le ,  red -b row n , s i l t y ,  s e l e n i t e  c r y s t a l s  - - - - - -  0 .7

S h a le ,  g re e n -g ra y ,  s i l t s t o n e  i n  lower p a r t ,  upper p a r t

c o n ta in s  SPORES AND POLLEN (138) ............................................... 4 .5

S h a le ,  red -b row n , g re e n -g ra y ,  s i l t y  - - - - - - - - - -  3 .6

Gypsum, l i g h t  g ra y ,  f i n e l y  g ra n u la r  - - - - - - - - - -  0 .4

S h a le ,  g r e e n -g ra y ,  g y p s ife ro u s  - - - - - - - - - - - -  0 .5

S h a le ,  red -b row n , s a t i n  sp a r  gypsum v e in s  - - - - - - -  0 .4

K iz e r  Member:

Gypsum, pa le  g re e n -g ra y ,  v e ry  f i n e l y  g r a n u la r  - - - - -  1 .0

Unnamed beds:

S h a le ,  g re e n -g ra y ,  s i l t y  - - - - - - - - - - - - - - - -  2 .4

S h a le ,  red -b row n , s l i g h t l y  s i l t y  - - - - - - - - - - - -  1 .1

S h a le ,  g re e n -g ra y ,  red-brown i n  middle - - - - - - - - - 2 . 1

S h a le ,  g r e e n - g ra y ,  s l i g h t l y  s i l t y ,  SPORES AND POLLEN

( 1 5 4 ) ................................................................................................................... 1 .4

S h a le ,  red -b row n , g re e n -g ra y  bands - - - - - - - - - -  8 .2

Gypsum, p a le  g r e e n -g ra y ,  f i n e l y  g ra n u la r  - - - - - - -  0. 2
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S h a le ,  g r e e n - g ra y ,  m o t t le d  red -b row n , s i l t y  - - - - - -  5 .1

Chaney Member;

Gypsum, l i g h t  to  medium g ray ,  f i n e l y  g ra n u la r  - - - - -  4 .2

Unnamed beds:

S i l t s t o n e  and s a n d s to n e ,  g r e e n - g ra y ,  t a s t e  o f  s a l t  -  -  2 .0

Gypsum, c o l o r l e s s  to  p a le  y e l lo w is h -g r a y ,  f i n e l y

g r a n u la r  - - - - - - - - - - - - - - - - - - - - - - -  0 .6

S h a le ,  a l t e r n a t i n g  beds o f  g re e n -g ra y  and red -b row n , 

s i l t y  w i th  s a t i n  sp a r  v e in s  and s a l t y  t a s t e  - - - - -  33 .2

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

i r r e g u l a r  m asses o f  g r e e n -g ra y  s h a le  - - - - - - - - -  0. 2

TOTAL 209.3



COLLECTIONS

S i x ty - n in e  channel samples were c o l l e c t e d  from th re e  

c o re s  used i n  t h i s  i n v e s t i g a t i o n .  The gypsum, do lom ite  and 

a n h y d r i t e  l a y e r s  were n o t  c o l l e c t e d  because  palynomorphs found 

i n  th e s e  sed im ents  a r e  e x tre m e ly  ha rd  to  e x t r a c t  and g e n e r a l l y  

n o t  w e l l  p r e s e rv e d .

The c o lo r  o f  th e  rocks  sampled v a r i e d  from d a rk  b r i c k -  

r e d ,  to  brown, to  l i g h t  p in k ;  from d a rk  o l iv e  g reen  to  g ray  and 

g ra y -g re e n  to  a l i g h t  g ree n .  Each sample, r e g a r d l e s s  o f  c o lo r ,  

was p rocessed  fo r  a c i d - r e s i s t a n t  m i c r o f o s s i l s .  T h i r t y - f o u r  b a r r e n  

samples o f  brown, red  and g reen  s h a le  were p rocessed  b e fo re  

e n c o u n te r in g  th e  f i r s t  p ro d u c t iv e  g ra y -g re e n  s h a le  sample. Spores 

and p o l le n  were reco v e red  from fo u r te e n  o f  t h i r t y - e i g h t  samples 

o f  g ra y -g re e n  s i l t y  s h a le s  and s i l t s t o n e s .  O ther  g ra y -c o lo re d  

samples c o n ta in e d  a  l a r g e  amount o f  da rk  o rg an ic  d e b r i s  b u t  no 

sp o re s  and p o l l e n .  A l l  r e d ,  brown, p ink  and g reen  and red  co lo red  

l i t h o l o g i e s  were found to  be b a r r e n .
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SAMPLE PREPARATION AND STUDY PROCEDURE

Sample P r e p a r a t i o n  

The tech n iq u es  employed i n  the  p r e p a r a t io n  o f  Permian 

s h a le s  a r e ,  i n  p a r t ,  s ta n d a rd  p rocedures  f o r  p ro c e s s in g  s h a le .  

Twenty gram samples o f  the  m a te r i a l  were p laced  i n  p o ly e th e le n e  

b e a k e r s ,  covered w ith  c o n c en tra te d  h y d r o c h lo r ic  a c id .  These 

were n e u t r a l i z e d  a f t e r  a l l  r e a c t i o n  ce ase d .  Each sample was then  

covered w ith  52% h y d r o f lo u r i c  (HF) a c id  fo r  e ig h t  h o u r s , then  

n e u t r a l i z e d .  The sp a rse  n a tu re  o f  p a ly n o lo g ie  m a te r i a l  in  the  

samples p rocessed  re q u i r e d  c o n c e n t r a t io n .  I n  o rd e r  to  c o n c e n t ra te  

the  m a t e r i a l ,  s e v e r a l  s h o r t  c e n t r i f u g e  c y c le s  were employed 

(Funkhouser, S . W. and E v i t t ,  W. R . , 1959). The re s id u e  c o n ta in in g  

the  p a ly n o lo g ie  m a t e r i a l  was washed i n  re p e a te d  A lc o je t  b a th s  

(Bond, 1964) in  t h i r ty - s e c o n d  s h o r t  c e n t r i f u g e  c y c le s  u n t i l  c l e a r ,  

then  washed w ith  a d d i t i o n a l  d i s t i l l e d  w a te r  to  remove th e  A l c o je t .

F in a l  c o n c e n t r a t io n  o f  th e  r e s id u e  was accom plished by 

heavy l i q u i d - f l o t a t i o n  tec h n iq u es  employing z in c  bromide ( S t a p l i n ,

F . L . ,  Pocock, S. J . , J a n s o n iu s ,  Jan  and O l ip h a n t ,  E. M ., 1960).

The z in c  bromide was removed from th e  sample by add ing  d i l u t e  

h y d r o c h lo r ic  a c id  and d i s t i l l e d  w a te r  and c e n t r i f u g in g  fo r  th r e e  

m inu tes .  The sample a f t e r  removal from th e  z in c  bromide and
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h y d r o c h lo r ic  a c id  was c l e a n ,  c o n c e n t ra te d  and read y  to  make in to  

s l i d e s .  S l id e s  were made a s  o u t l i n e d  by W ilson (1959b )• Ten 

m icroscope s l i d e s  were made o f  each  p ro d u c t iv e  i n t e r v a l .
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STUDY PROCEDURE

M icroscope s l i d e s  were observed  under  an  American 

O p t i c a l  M ic r o s ta r  compound m ic ro scope , u s in g  lOX W. F . o c u la r s  

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

examined by s y s te m a t ic  t r a v e r s e s .  S e le c te d  m i c r o f o s s i l s  were 

r in g e d  w i th  g l a s s  m arking in k  and photographed w i th  a L e i tz  

O r th o lu x  m icroscope  u s in g  Adox KB-14 f i lm .

The cod ing  system  used to  d e s ig n a te  th e  i n d iv id u a l  

palynomorph i s  a s  fo l lo w s :  Each co re  was a s s ig n e d  an  Oklahoma

P a ly n o lo g ie  C o l l e c t i o n  number and i t s  l o c a t i o n  r e g i s t e r e d  on OPC 

f i l e  c a r d s .  F o s s i l i f e r o u s  h o r iz o n s  were numbered a c c o rd in g  to  

t h e i r  dep th  i n  th e  co re  and t e n  s l i d e s ,  c o n s e c u t iv e ly  numbered, 

were p rep a red  o f  each  l e v e l .  I n d iv i d u a l  specim ens were r in g e d  w ith  

c h in a  m arking in k .

The s l i d e s  used i n  t h i s  s tu d y  f o r  s t a t i s t i c a l  coun ts  and 

f o r  p h o tog raph ing  r e p r e s e n t a t i v e  specimens and th e  unprocessed  

p o r t io n s  o f  th e  samples c o l l e c t e d  f o r  th e  d i s s e r t a t i o n  a r e  i n  the  

c o l l e c t i o n  o f  th e  Oklahoma G e o lo g ic a l  Survey . The c o res  a r e  on f i l e  

i n  th e  U n i v e r s i t y  o f  Oklahoma Core L i b r a r y ,  Norman, Oklahoma.

The f requency  o f  s p e c ie s  e ncoun te red  on each m icroscope 

s l i d e  i s  d e s ig n a te d  a c c o rd in g  t o  th e  fo l lo w in g  s c a l e :

R are  - - - - - - -  1-3 i n d iv i d u a l s

Uncommon - - - - -  4-6 i n d iv i d u a l s

Common - - - - - -  7-9 i n d iv i d u a l s

Abundant - - - - -  10 o r  more



PALEONTOLOGY

The palynomorphs rec o v e red  and i d e n t i f i e d  from the  E l  

Reno Group c o n s i s t  o f  f i f t y - s i x  genera  o f  f o s s i l  spo res  and p o l le n  

and one a c r i t a r c h  genus. Ten genera  o f  th e  f o s s i l  spo re  and 

p o l le n  a re  c o n s id e re d  new and u n d e s c r ib e d .  The f i f t y - s i x  genera  o f  

sp o re s  and p o l le n  a re  r e p r e s e n te d  by one hundred and seven s p e c i e s ,  

o f  which s e v e n ty  s p e c ie s  a r e  c o n s id e re d  new and u n d e sc r ib ed .  The 

a c r i t a r c h  genus i s  r e p r e s e n te d  by a s in g l e  s p e c ie s  which i s  h e re in  

r e p o r te d  a s  o c c u r r in g  i n  the  Permian fo r  th e  f i r s t  t im e.

The c l a s s i f i c a t i o n  o f  th e  f o s s i l  sp o re s  and p o l le n  g ra in s  

i n t o  s u p ra - g e n e r ic  c a te g o r i e s  o f  th e  Sporae D is p e rs a e  i s  based 

e s s e n t i a l l y  upon th e  "Morphographic C l a s s i f i c a t i o n "  as  o u t l in e d  by 

P o to n ie  and Kremp (1954, 1955, 1956) and l a t e r  supplemented by 

P o to n ie  (1956, 1958, 1960) and f u r t h e r  m o d i f ic a t io n s  by o th e r  a u th o r s .
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SPORAE DISPERSAE

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

FUNGI IMPERFECTAE

Order M o n i l i a l e s

Genus REDUVIASPORONITES W ilson , 1962

Type S p e c ie s :  R e d u v ia sp o ro n i te s  c a te n u la tu s  W ilson , 1962,
p. 91, p l .  1, f i g .  1.

REDUVIASPORONITES CATENULATUS W ilso n ,  1962 

P l a te  1 , f ig u r e  1 

O ccurring  th roughou t  th e  E l  Reno Group R e d u v ia sp o ro n i te s  

c a te n u la tu s  i s  common i n  th e  F low erpot Form ation  and Dog Creek 

S ha le  b u t  i s  l e s s  common i n  th e  B la in e  F orm ation .

F ig u red  specimen: OPC 1071-74-8-5 .

Turma T r i l e t e s  (R he in sch , 1881) P o to n ie  and Kremp, 1954

Subturma A z o n o t r i l e t e s  L uber, 1935

In f r a tu rm a  L a e v ig a t i  (Bennie and K id s to n ,  1886) P o to n ie ,  1956

Genus LEIOTRILETES (Naumova) P o to n ie  and Kremp, 1954

Type S p e c ie s :  L e i o t r i l e t e s  s p h a e r o t r i a n g u lu s  (Loose) P o to n ie  and
Kremp, 1954.

LEIOTRILETES Sp. A 

P l a t e  1 , f ig u r e  2 

Spore r a d i a l ;  t r i l e t e ;  t r i l e t e  mark d i s t i n c t ,  ex tends  to  

s l i g h t l y  th ic k e n ed  p e r ip h e ry ;  t r i l e t e  25 m icrons long w ith  l i p s
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th ic k e n e d ;  spore  w a l l  concave between t r i l e t e  a p i c e s .  Four m icron

t h i c k  w a l l  e v id e n t  on spo re  body; o v e r a l l  d ia m e te r  51 m ic rons .

Rare  i n  upper p o r t io n  o f  F low erpo t F o rm a tion . L e i o t r i l e t e s

Sp. A d i f f e r s  from L. parvus Guennel i n  h a v in g  a somewhat t h i c k e r

w a l l  and p o s s e s s in g  s l i g h t l y  th ic k e n ed  l i p s  o f  th e  l a e s u r a .

F igu red  specimen; OPC 1070-249-5-1 .

Genus GÂLAMOSPORA Schopf ,  W ilson and B e n t a l l ,  1944

Type S p e c ie s :  Calamospora h a r tu n g ia n a  Schopf ,  1944 i n  S chop f ,
W ilson  and B e n t a l l  (p .  51 -52 , f i g .  1 ) .

CALAMOSPORA c f .  C. BREVIRADIATA Kosanke, 1950 

P l a t e  1, f ig u r e  3 

P re v io u s ly  r e p o r te d  i n  Oklahoma from th e  Crowberg coa l  

o f  m id -P ennsy lvan ian  age (W ilson and H o f f m e is t e r ,  1956) and the  

F low erpo t S ha le  o f  Permian age (W ilson , 1962), specimens i d e n t i f i e d  

a s  Calamospora c f .  Ç.  b r e v i r a d i a t a  Kosanke were r a r e  i n  th e  lower

p o r t io n  o f  th e  Dog C reek  Sha le  and no t  reco g n ized  i n  o th e r  E l  Reno

u n i t s .

F ig u re d  specimen: OPC 1071-74-3-4 .

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

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

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

* fo r  S chop f ,  W ilson and B e n t a l l ,  1944



32

PUNCTATISPORITES S p . A  

P l a t e  1 , f ig u r e  4 

S pores  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 i n e ;  t r i l e t e  

mark d i s t i n c t ,  e x te n d in g  t h r e e - q u a r t e r s  o f  spo re  r a d i u s ;  i n t e r a r e a s  

betw een ra y s  m in u te ly  p u n c ta te .  T o t a l  d im ensions 29 by 28 m ic rons.

Specimens o f  P u n c t a t i s p o r i t e s  a r e  ex trem ely  r a r e  and 

r e c o g n iz e d  o n ly  in  th e  Lower B la in e  from the  H o l l i s  Core (1071-204) .

P. Sp. A d i f f e r s  from P. o b l iq u u s  Kosanke i n  i t s  l a r g e r  s i z e  (8 m icrons) 

and th e  p u n c ta te  i n t e r a r e a  between th e  t r i l e t e  a p ic e s .

F ig u re d  specimen: OPC 1071-204-7-5 .

In f r a tu r m a  M uronati  P o to n ie  and Kremp, 1954 

Genus PHYLLOTHECOTRILETES L ube r ,  1955 

Type S p e c ie s :  P b y l l o t b e c o t r i l e t e s  n i g r i t e l l u s  (Luber) L ube r ,  1955

PHYLLOTHECOTRILETES Sp. A 

P l a t e  1 , f ig u r e  5 

Spore r a d i a l ;  t r i l e t e ;  s u b - c i r c u l a r  and o b la t e  i n  o u t l i n e ;  

t r i l e t e  mark d i s t i n c t ,  wavy and unequal i n  l e n g th ,  tw o - tb i rd s  d iam e te r  

o f  spo re  body, n o t  r e a c h in g  th e  th ic k e n e d  r im . Dimensions: 31 m icrons

i n  d ia m e te r .

T h is  sm a l l  d i s t i n c t i v e  spo re  was r a r e  and d id  no t  appear  

on th e  assem blage  c o u n t .  Recognized o n ly  i n  th e  F low erpot F o rm ation . 

F ig u re d  specimen: OPC 1072-117-2-3 .



33

Turma Z o n a les  (Bennie and K id s to n ,  1886) P o to n ie ,  1956

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

In f r a tu rm a  C in g u l a t i  R. P o to n ie  and K la u s ,  1954

Genus ANGUISPORITES P o ton ie  and K la u s ,  1954

Type S p e c ie s :  A n g u is p o r i te s  angu inus Po ton ie  and K la u s ,  1954,
p. 525, p l .  10, f i g .  4 .

ANGUISPORITES INTONSUS W ilson , 1962 

P l a t e  1 , f ig u r e  6 

Spores  a s s ig n e d  t o  A n g u is p o r i te s  in to n s u s  a re  r a r e  i n  the  

F low erpo t and B la in e  F o rm a t io n s .  The average  d iam e te r  o f  A. in to n s u s  

was found to  be 40 to  44 m ic ro n s ,  somewhat sm a l le r  than  th e  type 

s p e c ie s  b u t  resem ble  i t  i n  o th e r  c h a r a c t e r s .

F ig u re d  specimen: OPC 1070-238-4-1 .

ANGUISPORITES CONTORTUS W ilson , 1962 

P l a t e  1 , f ig u r e  7 

O r i g i n a l l y  d e s c r ib e d  and i l l u s t r a t e d  from th e  F low erpot 

F o rm a tio n ,  A. c o n to r tu s  was found to  be r a r e  i n  th e  B la in e  Form ation . 

O v e r a l l  d im ension  somewhat s m a l le r  th an  th e  F low erpot specim ens.

F ig u re d  specimen: OPC 1070-197-9-5 .

Genus LYCOSPORA ( S . ,  W. ,  and B . ,  1944) Po ton ie  and Kremp, 1954

Type S p e c ie s :  Lycospora m ic r o p a p i l l a tu s  (W ilson and Coe) S . ,  W .,
and B . ,  1944, p. 54 ,  p i .  3 , f ig u r e s  19-195.
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LYCOSPORA IMPERIALIS J a n s o n iu s ,  1962 

P l a t e  1 ,  f ig u r e  10 

R eported  from Permian sed im en ts  o f  th e  Peace R iv e r  A re a ,  

Canada, t h i s  sm all  t r i l e t e  spo re  i s  r a r e  i n  th e  E l  Reno Group o f  

th e  Oklahoma Permian.

F ig u red  specimen; 1072-138-3-2  ( p i .  2 , f i g .  4 ) .

In f r a tu rm a  Z onat:  P o to n ie  and Kremp, 1954

Genus ZONALASPORITES Ib ra h im ,  1933

Type S p ec ie s :  Z o n a la s p o r i t e s  u lu ghbek i  Ib ra h im ,  1933 ( p i .  14,
f i g .  11; pho tograph  i n  P o to n ie  and Kremp, 1956,
I I ,  p i .  18, f i g .  410 , n o t  from o r i g i n a l  specim en).

ZONALASPORITES Sp. A 

P l a te  1 , f ig u r e  12 

Spores r a d i a l ;  a l e t e ;  s p h e r i c a l  to  s u b s p h e r i c a l ;  o u te r  

w a l l  t r a n s l u c e n t ,  lo o se  co n v o lu te  f o l d s ,  2 to  3 m icrons h ig h ,  2 to  

3 m icrons wide.

Z o n a la s p o r i t e s  Sp. A d i f f e r s  from Ẑ . p u n c ta tu s  W ilson in  

b e in g  s m a l le r  and n o n p u n c ta te .  I t  i s  r a r e  i n  th e  F low erpot S h a le ,

F ig u re d  specimen: OPC 1072-154-4-8 .

ZONALASPORITES Sp. B 

P l a t e  1 ,  f ig u r e  11 

R a d ia l ;  a l e t e ;  s p h e r i c a l  to  s u b s p h e r i c a l ;  d iam e te r  28 to

31 m icrons;  o u te r  w a l l  t r a n s l u c e n t ,  lo o se  convo lu te  f o l d s ,  1 to  2

m icrons h ig h ,  1 to  2 w ide.
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Z o n a la s p o r i t e s  Sp. B d i f f e r s  from Z . Sp. A in  i t s  l e s s  

dense and t i g h t  f o ld ,  more t r a n s lu c e n t  o u te r  w a l l  and 13 m icrons 

s m a l le r  s i z e .  I t  o ccu rs  i n  th e  same l e v e l  a s  Ẑ . Sp. A and i s  a 

r a r e  member o f  th e  assem blage .

F igu red  specimen; 1072-134-1-1 .

Genus KRAEUSELISPORITES L e s c h ik ,  1955, emend. J a n s o n iu s ,  1962

Type S p e c ie s :  K r a e u s e l i s p o r i t e s  d e n ta tu s  L e s c h ik ,  1955, p. 37,
p i .  4 ,  f i g .  21.

KRAEUSELISPORITES Sp. A

P l a t e  1 , f ig u r e  13 
and

P l a t e  2 , f ig u r e  1

Spore 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 i c a l ;  d i s t a l  

body g r a n u la r  w ith  numerous s h o r t ,  b road  based  s p in e s ;  o u t e r  f la n g e  

o f  spo re  w a l l  m ic ro g ra n u la r  and w ith  few s p in e s ;  t r i l e t e  mark 

e x te n d in g  to  n ea r  edge o f  f la n g e .

K r a e u s e l i s p o r i t e s  Sp. A i s  uncommon i n  th e  F low erpo t S h a le  

and no t en coun te red  i n  th e  o th e r  E l  Reno members. R eported  by 

J a n so n iu s  from th e  T r i a s s i c  o f  th e  Peace R iv e r  A re a ,  W este rn  Canada,

K. Sp. A d i f f e r s  from K. a p i c u l a t u s  J a n so n iu s  i n  h a v in g  a  d i s t i n c t i v e l y  

th ic k e n ed  t r i l e t e  mark t h a t  ex tends  t o  n e a r  th e  o u te r  edge o f  the  

f la n g e .

F ig u re d  specimens: OPC 1072-138-3-1  and OPC 1072-138-5-5 .
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Genus LUNDBIADISPORA Balm e, 1963

Type S p e c ie s :  L u n d b la d isp o ra  w i l l m o t t i  Balme, 1963, p. 22,
p i .  5 ,  f i g .  12.

LUNDBIADISPORA Sp. A 

P l a t e  2 , f ig u r e s  2 and 3 

Spores  r a d i a l ;  t r i l e t e ;  c i r c u l a r  to  s u b c i r c u l a r  i n  

o u t l i n e ;  spo re  w a l l  f i n e l y  r e t i c u l a t e ,  d i s t a l l y  a c i r c u l a r  th ickened  

r i n g  i s  d e ve loped ;  cingulutn f l a t t e n e d  a t  t r i l e t e  a p ic e s  and s l i g h t l y  

i n f l a t e d  betw een a p ic e s  showing gap between th e  c e n t r a l  body and 

cingulum .

R e p re se n ted  o n ly  by one specimen b u t  r e p o r te d  because  o f  

i t s  d i s t i n c t i v e  d i a g n o s t i c  f e a t u r e s .  The genus has  been p re v io u s ly  

r e p o r t e d  from Lower T r i a s s i c  sed im en ts  o f  A u s t r a l i a  by Balme, 1963. 

F ig u re d  specimen: OPC 1071-204-1-2 .

Genus ACUELISPORITES A rtu z  , 1957 

Type S p e c ie s :  A c u l e i s p o r i t e s  a c u le u s  A r tu z ,  1957, p i .  7 , f i g .  53.

ACULEISPORITES Sp. A 

P l a t e  2 ,  f ig u r e  4 

Spore 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 i n e ,  c e n t r a l  body 

s u b t r i a n g u l a r ; t r i l e t e  ex tends  beyond th e  c e n t r a l  body; o v e r a l l  

d ia m e te r  76 m ic ro n s ,  c e n t r a l  body 57 m ic rons;  e x in e  ornamented w ith  

m o d era te ly  c o a rse  c o n i .  S iz e  range  from 70 to  82 m icrons i n  d ia m e te r .
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A c u l e i s p o r i t e s  S p. A i s  g e n e ra l ly  l a r g e r  th an  A. v a r i a b i l i s  

J a n so n iu s  by  about 10 o r  more microns and the  t r i l e t e  i s  l e s s  d i s t i n c t .

I t  i s  r a r e  i n  th e  F low erpot Form ation .

F igu red  specimen: OPC 1072-138-6-1 .

A nte turm a P o l l e n i t e s  R. P o to n ie ,  1931

Turma S a c c i t e s  E rdtm an, 1947

Subturma M onosacc ites  ( C h i t a l e y ,  1951) P o ton ie  and Kremp, 1954

I n f r a tu rm a  T r i l e t e s a c c i t e s  L e s c h ik ,  1955

Genus NUSKOISPORITES (P o to n ie  and Klaus) K la u s ,  1963

Type S p e c ie s :  N u s k o is p o r i te s  d u lh u n ty i  P o ton ie  and K lau s ,  1954, p. 528,
p i .  10, f i g .  5.

NUSKOISPORITES Sp. A 

P l a te  2 ,  f ig u r e  8 

Spores  r a d i a l ;  m onole te ; b ro a d ly  c i r c u l a r  in  o u t l i n e ;  

saccus  a t t a c h e d  n ea r  a p e r tu r e  on proxim al f a c e ;  d i s t a l  saccus f r e e ;  

a p e r t u r e  m o d if ie d ,  n o t  d i s t i n c t l y  t r i l e t e  b u t  a broad gaping l a e s u r a ;  

l a e s u r a  bounded by po lygonal r a i s e d  o rn am en ta t ion ;  saccus f i n e l y  

i n f r a m i c r o r e t i c u l a t e .  Dimensions: 76 to  80 m icrons;  c e n t r a l  body 

46 to  48 m icrons w ide.

N u s k o is p o r i te s  Sp. A d i f f e r s  from N. c re n u la tu s  W ilson in  

i t s  much s m a l le r  s i z e  (20 microns sm a l le r )  and m odified  a p e r t u r e .

R are  i n  th e  B la in e  Form ation .

F igu red  specimen: OPC 1070-238-3-1 .
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Genus PARASACCITES Bharadwaj and T iw a r i ,  1964

Type S p ec ie s :  P a r a s a c c i t e s  k o rb a e n s is  Bharadwaj and T iw a r i ,  1964,
p. 143.

. PARASACCITES Sp. A 

P l a t e  2, f ig u r e  9 

Spores r a d i a l ;  s p h e r i c a l  to  o b la te  ; saccus  a t t a c h e d  even ly  

s u b e q u a t o r i a l l y  b o th  p ro x im a lly  and d i s t a l l y ;  t r i l e t e  mark d i s t i n c t ,  

s h o r t ,  l e s s  th an  o n e - th i r d  d iam e te r  o f  c e n t r a l  body; c e n t r a l  body 

l a e v i g a t e ;  saccus w ith  r a d i a l l y  o r ie n te d  r e t i c u l a t i o n .  Ranges in  

s i z e  from 64 to  73 m icrons.

D i s t i n c t  i n  the  mode o f  saccus a t t a c h m e n t ,  P a r a s a c c i t e s  

Sp. A can be d i f f e r e n t i a t e d  from P. Sp. B on th e  b a s i s  o f  th e  p la in  

smooth saccus o f  P. Sp. A. P a r a s a c c i t e s  Sp. A i s  common i n  th e  Dog 

Creek S ha le  and F low erpot S h a le  b u t  uncommon in  th e  B la in e .

F ig u red  specimen: OPC 1071-74-3-2 .

PARASACCITES Sp. B 

P l a t e  2 , f ig u r e  10 

P o l le n  w ith  r a d i a l  symmetry; d i s t i n c t  t r i l e t e ;  c i r c u l a r  in  

o u t l i n e ;  saccus a t t a c h e d  s u b e q u a t o r i a l l y  bo th  p ro x im a lly  and d i s t a l l y  

t o  c e n t r a l  body; t r i l e t e  mark th ick en ed  and e x te n d in g  a lm ost to  saccus 

a t tach m en t  zone which i s  d i s t i n c t l y  d a rk e r  th an  th e  c e n t r a l  body and 

sa c c u s ;  c e n t r a l  body s l i g h t l y  g r a n u la r ;  saccus w ith  r a d i a l  fo ld s  

g iv in g  a  c r e n u l a t e  appearance  to  th e  o u te r  c ircu m fe ren ce  o f  th e  g r a in .  

Ranges i n  s i z e  from 48 to  56 microns in  o v e r a l l  d iam e te r .
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P a r a s a c c i t e s  Sp. B d i f f e r s  from P. S p. A i n  i t s  l a r g e  

th ic k e n e d  t r i l e t e  and c r e n u l a t e  s a c c u s .  Common i n  th e  B la in e  

F o rm a tio n ,  P. Sp. B i s  found th roughou t  th e  s t r a t i g r a p h i e  s e c t i o n  

i n v e s t i g a t e d .

F ig u re d  specimen; OPC-1070-197-5-1.

PARASACCITES Sp. C 

P l a t e  2 , f ig u r e  11 

R a d i a l l y  sym m etr ica l  t r i l e t e  p o l le n  g r a i n ;  g e n e r a l l y  

c i r c u l a r  i n  o u t l i n e ;  s im ple  t r i l e t e  ex tends  o n e - h a l f  d ia m e te r  o f  

c e n t r a l  body; s t r o n g l y  fo lded  saccus  a t t a c h e d  s u b e q u a t o r i a l l y  and 

i s  s t r o n g l y  s e r r a t e  i n  appearance  around o u t s id e  e q u a to r .  O v e ra l l  

s i z e  range from 40 to  44 microns i n  d ia m e te r .

P a r a s a c c i t e s  Sp. C d i f f e r s  from P. Sp. A i n  h a v ing  a 

l a r g e r  s im ple  t r i l e t e  mark and much fo lded  s a c c u s ;  i t  d i f f e r s  

from P. Sp. B i n  no t  h a v in g  a th ic k e n ed  t r i l e t e  and d a rk  zone o f  

saccus  a t ta c h m e n t .  Uncommon i n  th e  F low erpo t F o rm a tio n .

F ig u re d  specimen: OPC 1072-154-4-2 .

Genus BARAKARITES Bharadwaj and T iw a r i ,  1964

Type S p e c ie s :  B a r a k a r i t e s  in d ic u s  Bharadwaj and T iw a r i ,
1962, p. 13.

BARAKARITES Sp. A 

P l a te  2, f ig u r e  12 

Spore 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 i n e ;  o b l a t e ;  

saccus  a t t a c h e d  to  e q u a to r  p ro x im a lly  b u t  d i s t a l l y  i n c l in e d  and
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a t t a c h e d  s u b e q u a t o r i a l l y ;  proxim al face  o f  c e n t r a l  body d iv id e d  

i n t o  ro u g h ly  po lygonal  shaped a r e a s  between t r i l e t e  r a y s ;  a r e a  

im m edia te ly  su rro u n d in g  t r i l e t e  mark l a e v a g a te ;  saccus f i n e l y  

i n f r a r e t i c u l a t e .  O v e ra l l  d iam e te r  66 to  68 m icrons i n  s i z e .

B a r a k a r i t e s  Sp. A d i f f e r s ,  from P a r a s a c c i t e s  Sp. A i n  

h a v in g  a d i s t a l l y  i n c l in e d  saccus and po lygonal o rn am en ta t io n  o f  

i n t e r a r e a  between th e  t r i l e t e  mark and zone o f  saccus a t t a c h m e n t .

F igu red  specimen: OPC 1072-30-4-1 .

In f r a tu r m a  V e s icu lo m o n o ra d it i  ( P a n t ,  1954) Bhardw aj, 1956

Genus POTONIEISPORITES B hardw aj, 1954, emend. B hardw aj, 1964.

Type S p e c ie s :  P o t o n i e i s p o r i t e s  nov icus  B hardw aj, 1954 (p .  520-521,
f i g .  10) .

POTONIEISPORITES SIMPLEX W ilson , 1962 

P l a te  2 , f ig u r e  5 

T h is  round to  ova l  p o l le n  g r a in  was found to  be r a r e  in  

th e  F low erpo t and n o t  reco g n ized  i n  th e  s u p e r j a c e n t  E l  Reno Group.

W ilson  (1962a) , however, r e c o rd s  th e  s p e c ie s  a s  common a t  t h a t  l o c a l i t y .  

F ig u re d  specimen: OPC 1070-249-9-1 .

POTONIEISPORITES MICRODENS (Wilson)

W ilson  and Venkata c h a l a , 196? i n  m anuscr ip t  

Syn: H o f f m e i s t e r i t e s  m icrodens W ilson , 1962

P l a t e  2 ,  f ig u r e  6 

Rare  i n  th e  Dog Creek and B la in e  F o rm a t io n s ,  P o t o n ie i s p o r i t e s  

m icrodens i s  uncommon i n  th e  F low erpo t Form ation . The s p e c ie s  was
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r e p o r te d  a s  uncommon by W ilson (1 9 6 2 a ) .

F igu red  specimen: OPC 1072-117-7-1 .

POTONIEISPORITES Sp. A 

P l a t e  2 , f ig u r e  7 

P o l le n  m onosaccate , b i l a t e r a l ;  e q u a t o r i a l  o u t l i n e  

e lo n g a te  o v a l ;  c e n t r a l  body d a rk ,  d i s t i n c t  w ith  s t r o n g  monolete 

mark e x te n d in g  o n e - h a l f  o f  the  c e n t r a l  body; d i s t a l  fo ld s  touch ing  

and e x te n d in g  t r a n s v e r s e l y  a c ro s s  th e  m iddle o f  th e  c e n t r a l  body; 

b la d d e r  f i n e l y  i n f r a r e t i c u l a t e  a p p e a r in g  r a d i a l  around c e n t r a l  

body. S iz e  ranges  from 84 to  91 microns i n  le n g th  and 50 to  55 

microns in  w id th .

Rare i n  th e  B la in e  F o rm a tion , P o t o n i e i s p o r i t e s  Sp. A 

has been  observed  in  th e  W e ll in g to n  Form ation o f  Kansas ( S h a f f e r ,

1964). P. Sp. A i s  common i n  th e  Kansas W e ll in g to n .  P. Sp. A 

d i f f e r s  from P. microdens i n  th e  d a rk e r  c o lo r  o f  the  c e n t r a l  body 

and th e  median p o s i t i o n  o f  the  d i s t a l  fo ld s  and i t s  40 microns 

sm a l le r  s i z e .

F ig u re d  specimen: OPC 1071-949-2.

Subturma D i s a c c i t e s  Cookson, 1947

In f r a tu rm a  D i s a c c i t r i l e t e s  L e s c h ik ,  1955

Genus LIMITISPORITES L e s c h ik ,  1956 emend. R. P o to n ie ,  1958

Type S p e c ie s :  L i m i t i s p o r i t e s  d e la s a u c e i  (R. P o ton ie  and Klaus)
S chaarschm id t -  P i ty o s p o r i t e s  d e la s a u c e i  R. Po ton ie  
and K la u s ,  1954, p. 536, p i .  10, f i g .  6.
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LIMITISPORITES DEIASAUCEI (R. P o to n ie  and Klaus) 
S c h a a rsc h m id t ,  1963

P l a t e  3 ,  f ig u r e  1 , 2

O c c u rr in g  as  an  uncommon sporomorph in  the  F low erpot 

F o rm a tion , L i m i t i s p o r i t e s  d e la s a u c e i  i s  e a s i l y  reco g n ize d  due to  

th e  c r e s c e n t  shaped fo ld  on the  body and th e  f i n e l y  i n f r a r e t i c u l a t e  

b l a d d e r s .

The p resen ce  o r  absence  o f  t e t r a d  s c a r s  on the  proxim al 

s u r f a c e  o f  b i s a c c a t e  p o l le n  and th e  shape o f  t h a t  s c a r  has  been 

c o n s id e red  a prime d i a g n o s t i c  f e a t u r e  by some (K laus ,  1963; M ad ler ,

1965) w h i le  o th e r s  do no t  c o n s id e r  i t  a s  im p o r ta n t .  S c h a a rsc h m id t ,  

1963, and Grebe and S c h w e i tz e r ,  1964, have i l l u s t r a t e d  t h a t  th e  

t e t r a d  s c a r  may v a ry  w i th in  a g iv en  s p e c ie s  from m onolete  to  t r i l e t e .  

The s c a r  i t s e l f  r e f l e c t s  the  t e t r a d  a rrangem ent w hich, w i th in  

c o n i f e r s ,  seems to  v a ry .  F ig u re  1, p l a t e  3 ,  shows a g r a in  w ith  a 

" ro o f  shaped" mark as seen  i n  th e  genus J u g a s p o r i t e s  and f i g u r e  2, 

p l a t e  3 ,  i l l u s t r a t e s  a m onolete mark as  seen  i n  th e  genus L im i t i ­

s p o r i t e s  . C e r ta in  o th e r  forms a r e  seen  to  be t r i l e t e  and were 

p r e v io u s ly  a s s ig n e d  to  I l l i n i t e s  ( C la rk e ,  1965b) which now i s  

co n s id e red  to  be a s t r i a t e  genus (F re u d e n th a l ,  1965). These forms 

a r e  t h e r e f o r e  c o n s id e red  t o  be o f  th e  same genus and a r e  a s s ig n e d  

to  the  s e n io r  g e n u s , L i m i t i s p o r i t e s , w i th  J u g a s p o r i te s  and p a r t  o f  

I l l i n i t e s  becoming ju n io r  synonyms. U n t i l  p ro p e r ly  p u b l is h e d ,  the  

suggested  new com bina tion  must no t  be c o n s id e red  v a l i d .

F ig u red  specim ens: OPC 1070-249-6-2 and OPC 1070-249-7-1 .
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LIMITISPORITES PERSPICUÜS (L esch ik)  comb. nov.

P l a te  3 ,  f ig u r e  4 

Rare  i n  th e  B la in e  F o rm a t io n ,  L i m i t i s p o r i t e s  p e rsp ic u u s  

d i f f e r s  from L. d e la s a u c e i  i n  h a v in g  c o a r s e r  r a d i a l  r i b b i n g  o f  

the  b la d d e r s  which o v e r la p  on to  th e  c i r c u l a r  c e n t r a l  body more so 

th an  do th e  b la d d e r s  o f  L . d e l a s a u c e i . The a r e a  o f  o v e r la p  i s  n o t  

a darkened a r c i  i n  L . p e rs p ic u u s  a s  i t  i s  in  L . d e l a s a u c e i .

F ig u re d  specimen: OPC 1071-107-1-2 .

LIMITISPORITES Sp. A 

P l a t e  3 ,  f ig u r e  3 

B i s a c c a te  p o l le n ;  c e n t r a l  body c i r c u l a r ,  somewhat 

th ic k e n ed  p o s s e s s in g  m onolete to  d ock -fo rm ic  t e t r a d  s c a r ;  s a c c i  

s l i g h t l y  d ip lo x y lo n o id , r e t i c u l a t e .  A verages  65 to  76 m icrons 

i n  l e n g th .

L i m i t i s p o r i t e s  Sp. A d i f f e r s  from L. p e rsp ic u u s  (Leschik)  

comb. nov. i n  p o s s e s s in g  a  more d i s t i n c t  c e n t r a l  body and l e s s  

r e t i c u l a t e  s a c c i .  Rare i n  th e  E l  Reno Group, L i m i t i s p o r i t e s  Sp. A 

was reco g n ized  as  o c c u r r in g  on ly  i n  th e  F low erpo t Form ation .

F ig u re d  specimen: OPC 1072-117-3 -3 .

Genus GIGANTOSPORITES K la u s ,  1963 

Type S p e c ie s :  G ig a n to s p o r i t e s  h e i s s e l i  K la u s ,  1963, p. 283.

GIGANTOSPORITES ALETOIDES K la u s ,  1963 

P l a t e  3 ,  f i g u r e s  7, 8 

S e v e ra l  g r a in s  h e re  a s s ig n e d  t o  G ig a n to s p o r i t e s  a l e t o i d e s  

K laus were rec o v e red  from samples o f  Dog Creek  and B la in e  s h a le .
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Though r a r e ,  th e  p o l le n  i s  e a s i l y  reco g n ized  and may prove to  be o f  

s t r a t i g r a p h i e  im portance .

F ig u re d  specimen: OPC 1071-74-6-1 .

In f r a tu r m a  P i n o s a c c i t i  Erdtm an, 1947 emend. P o to n ie ,  1958 

Genus ALISPORITES D au g h e r ty ,  1941 emend. P o to n ie  and 

Kremp, 1956.

Type S p e c ie s :  A l i s p o r i t e s  o p i i  D augher ty ,  1941 (p .  98 , p i .  34,
f i g .  2) .

ALISPORITES AEQUUS W ilso n ,  1962 

P l a t e  4 ,  f ig u r e  1 

B i l a t e r a l  b i s a c c a t e  n o n - s t r i a t e  p o l le n  g r a in s  a r e  common 

in  o c c u rren ce  th roughou t  th e  s e c t i o n  s tu d i e d .  A l i s p o r i t e s  aequus 

i s  common i n  th e  assem blages  r e c o v e re d .  I t  la c k s  th e  w e l l  d e f in e d  

su lc u s  o f  P a ra v e s ic a s p o ra  and i s  e a s i l y  d i f f e r e n t i a t e d  from i t .  

F ig u re d  specimen: OPC 1072-154-6-2 .

Genus VESICASPORA Schemel, 1959, emend. W ilson and 

V e n k a tac h a la ,  1963.

Type S p e c ie s :  V e s ica sp o ra  w i l s o n i i  Schemel, 1951, p. 748, f i g .  3.

VESICASPORA Sp. A 

P l a t e  4 ,  f ig u r e  2 

G ra in s  mono-to b i s a c c a t e ;  b i l a t e r a l ;  ova l  i n  o u t l i n e ;  

c e n t r a l  body o v a l ,  w i th o u t  d i s t i n c t  s u l c u s ,  proxim al s u r f a c e  

r e t i c u l a t e  and con tinuous  w i th  s a c c i  r e t i c u l a t i o n s ;  b la d d e r s  

s e m ic i r c u l a r  and co m p le te ly  em bracing th e  c e n t r a l  body. S iz e
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average  30-34 by 24-25 m icrons.

V e s ica sp o ra  S p. A compares w ith  the  emended d e s c r i p t i o n  

o f  th e  genus and can be d i f f e r e n t i a t e d  from o th e r  sp e c ie s  o f  

V es icasp o ra  by i t s  sm all  s i z e  (32 microns) and the  r e t i c u l a t e  n a tu re  

o f  th e  c e n t r a l  body which i s  no t  r a d i a l l y  d isposed  as in  V. schem eli 

K la u s ,  and i s  c o a r s e r  than  th e  r e t i c u l a t i o n s  o f  V. w i l s o n i i  Schemel. 

V e s ica sp o ra  Sp. A i s  common i n  th e  B la in e  Form ation  and uncommon 

e lsew here  i n  th e  s e c t i o n .

F ig u re d  specimen; OPC 1070-218-1-1 .

Genus FALCISPORITES L e sc h ik  emend. K lau s ,  1963

Type S p e c ie s :  F a l c i s p o r i t e s  ( a l .  P i ty o s p o r i t e s )  z a p fe i  (R.
P o ton ie  and Klaus) L e s c h ik ,  1956; in  R. P o ton ie  
and K la u s ,  1954, p l a t e  10, f ig u r e  9.

FALCISPORITES ZAPFEI (R. P o to n ie  and Klaus)
L e sc h ik ,  1956

P l a t e  4 ,  f ig u r e  4

The uppermost p a r t  o f  th e  B la in e  Form ation  has y ie ld e d

specimens a s s ig n a b le  to  F a l c i s p o r i t e s  z a p f e i . Though uncommon in

o c c u r r e n c e ,  th e  forms a r e  e a s i l y  reco g n ized  and f i t  the  d e s c r i p t i o n

by b o th  L e sc h ik  and K laus .  T h is  s p e c ie s  has  been r e p o r te d  from

th e  Upper Permian o f  th e  Sou thern  A lps  by K la u s ,  1963, and from the

Z e c h s te in  o f  Germany by G rebe, 1957, and from the  Peace R iv e r  Area

o f  Canada by J a n s o n iu s ,  1962.

F ig u re d  specimen: OPC 1070-197-10-6.
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Genus PARAVESICASPORA K la u s , 1963

Type S p e c ie s ;  P a ra v e s ic a s p o ra  ( a l .  S u l c a t i s p o r i t e s )  sp lendens  
L e s c h ik ,  1956, p i .  22, f i g .  10.

PARAVESICASPORA SPLENDENS (L esch ik)  K la u s ,  1963 

P l a t e  4 ,  f i g u r e s  3 ,  7, 8, 9 

One o f  th e  most abundant n o n - s t r i a t e  g e n e ra ,  P a r a v e s ic a ­

s p o ra  sp len d en s  occu rs  i n  abundance th roughou t  th e  s tu d ie d  s e c t i o n .  

The forms o f  P . sp len d en s  v a ry  in  s i z e  and d e f i n i t i o n  o f  th e  c e n t r a l  

body as  w e l l  a s  h a v in g  more d i s t i n c t  r a d i a l  o rn am en ta t io n  o f  the  

d i s t a l  s u r f a c e  a d ja c e n t  t o  th e  s u lc u s  th an  th e  type  s p e c ie s  b u t  i s  

so s im i l a r  as  to  be s e p a r a te d  o n ly  w i th  d i f f i c u l t y .  P a ra v e s ic a s p o ra  

sp lendens  has  been r e p o r te d  from th e  Upper Permian o f  th e  A lps and 

from th e  Z e c h s te in  o f  Germany.

F igu red  specim ens: OPC 1070-249-1 -3 ,  1070-249-1-1 ,

1070-249-2-1 , 1071-204-2-1 .

PARAVESICASPORA Sp. A 

P l a t e  4 ,  f ig u r e s  5 ,  6 

B i l a t e r a l  b i s a c c a t e  g r a i n s ;  o v e r a l l  o u t l i n e  somewhat 

r e c t a n g u l a r ;  c e n t r a l  body e lo n g a te  t r a n s v e r s e l y ,  su lc u s  d i s t i n c t ,  

c e n t r a l  body g e n e r a l ly  d a rk  in  c o l o r ;  b la d d e r  a t ta ch m e n t  s h o r t e r  

th a n  w id th  o f  c e n t r a l  body; f i n e l y  r e t i c u l a t e  n e a r  d i s t a l  su lc u s  

and i n c r e a s in g  i n  c o a rs e n e ss  o f  r e t i c u l a t i o n  on s a c c i .

R e s t r i c t e d  t o  th e  F low erpo t F o rm a t io n ,  t h i s  s p e c ie s  i s  

uncommon i n  i t s  o c c u r r e n c e .  P a ra v e s ic a s p o ra  Sp. A i s  e a s i l y
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d i f f e r e n t i a t e d  from P. sp len d en s  by th e  a t ta c h m e n t  o f  i t s  s a c c i ,  

s m a l le r  s i z e  and th e  n o n - r a d i a l  o rn am e n ta t io n  o f  th e  c e n t r a l  body. 

F ig u re d  specimen: OPC 1070-249-3-1 .

A d d i t i o n a l  f ig u re d  specimen: OPC 1070-249-8-2 .

Genus KIAUSIPOLLENITES J a n s o n iu s ,  1962

Type S p e c ie s :  P i t y o s p o r i t e s  s c h a u b e r g e r i  P o to n ie  and K la u s ,  1954,
p . 536 , p i .  10 , f i g .  7.

KIAUSIPOLLENITES Sp. A 

P l a t e  4 ,  f i g u r e s  10, 11 

B i s a c c a t e  b i l a t e r a l  g r a i n  w i th o u t  n o t i c e a b l e  germ inal 

s t r u c t u r e ;  c e n t r a l  body c i r c u l a r ;  s a c c i  a t t a c h e d  p ro x im a lly  a t  

e q u a to r  and d i s t a l l y  i n c l i n e d ;  a r e a  o f  a t ta c h m e n t  s h o r t e r  th a n  

the  d ia m e te r  o f  th e  c e n t r a l  body; b la d d e r s  s l i g h t l y  i n f r a r e t i c u l a t e .

These v e ry  sm all  g r a in s  ( u s u a l l y  l e s s  th a n  30 m icrons in  

len g th )  o ccu r  i n  th e  F low erpo t and B la in e  Form ations  a s  an uncommon 

member o f  th e  a ssem b lage . K l a u s i p o l l e n i t e s  Sp. A i s  25 m icrons in  

l e n g th  s h o r t e r  th a n  K. v e s t i d u s  J a n so n iu s  and may be d i f f e r e n t i a t e d  

by  th e  s i z e .

F ig u re d  specimen: OPC 1070-197-1-5 .

A d d i t i o n a l  f ig u re d  specimen: OPC 1072-154-1-4 .

Genus VITREISPORITES L e s c h ik ,  1955, emend. J a n s o n iu s ,  1962.

Type S p e c ie s :  V i t r e i s p o r i t e s  s ig n a tu s  L e s c h ik ,  1955, p. 53 ,
p i .  8 ,  f i g .  10.
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VITREISPORITES Sp. A 

P l a t e  4 ,  f ig u r e  12

G ra in s  b i l a t e r a l  b i s a c c a t e ;  ova l  in  o u t l i n e ;  c e n t r a l  

body i n d i s t i n c t  and g e n e r a l ly  l i g h t e r  i n  c o lo r  th a n  b l a d d e r s ;  

b la d d e r s  c la s p in g  th e  c e n t r a l  body; b la d d e r s  a r e  i n f r a m i c r o r e t i c u l a t e ;  

o v e r a l l  d im ensions, le n g th  24 m ic ro n s ,  w id th  18 m ic ro n s ,  gap between 

b la d d e r  a t ta c h m e n t  a r e a s  from 8 to  10 m ic ro n s .

These m inute b i s a c c a t e  g r a in s  a r e  common t o  abundant i n  

th e  E l  Reno Group. They resem ble  somewhat, P a ra v e s ic a s p o ra  b u t  

d i f f e r  i n  t h e i r  sm a ll  s i z e  and i n d i s t i n c t  c e n t r a l  body. V i t r e i s p o r i t e s  

Sp. A may be d i f f e r e n t i a t e d  from V. k o e n ig s w a ld i i  J a n so n iu s  by i t s  

s m a l le r  r e l a t i v e  s i z e  (20 m icrons) .

F ig u re d  specimen; OPC 1071-204-3-3 .

In f r a tu rm a  S t r i a t i t i  P a n t ,  1954

Genus LUECKISPORITES P o to n ie  and K la u s , 1954 emended 

K la u s ,  1963

Type S p e c ie s :  L u e c k is p o r i t e s  v i r k k i a e  R. P o to n ie  and K la u s ,  1954,
p l a t e  10, i tem  3.

U ndoubtedly  th e  most abundant s i n g l e  genus i n  th e  Permian 

E l  Reno Group o f  so u th w e s te rn  Oklahoma, L u e c k i s p o r i t e s  c o n s t i t u t e s  

from 16 to  n e a r l y  70% o f  th e  f o s s i l s  reco v e red  i n  an  assem blage .

The c o n d i t io n s  d u r in g  t h i s  p e r iod  o f  Oklahoma's p a s t  were perhaps 

th e  most f a v o ra b le  f o r  th e  p a re n t  p la n t  o f  L u e c k i s p o r i t e s . The low- 

l y i n g ,  warm, d e l t a i c  c o n d i t io n s  and p o s s ib ly  s l ig jh t  s a l i n e  s o i l  

c o n d i t io n  seems to  have suppo rted  t h i s  abundant v e g e t a t i o n  due to
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th e  c o n te n t o f  L u e c k is p o r ite s  i n  th e  s tu d ie d  sam ples.

C la rk ,  1965, ch o se ,  r a t h e r  th a n  s p e c i a t e ,  to  d i s t i n g u i s h  

v a r i a n t s  o f  L. v i r k k i a e . K la u s ,  1963, shows s e v e r a l  d i s t i n c t l y  

r e c o g n iz a b le  s p e c ie s  o f  L u e c k i s p o r i t e s . I n  t h i s  s tu d y ,  s e v e r a l  o f  

th e  s p e c ie s  e s t a b l i s h e d  by Klaus were recogn ized  a s  d i s t i n c t  and 

d i f f e r e n t  from L. v i r k k i a e . Due t o  t h e i r  v a r i a t i o n  i n  abundance and 

p o s s ib le  s t r a t i g r a p h i e  s i g n i f i c a n c e ,  i t  was dec ided  t o  fo llow  Klaus 

i n  h i s  i n t e r p r e t a t i o n  o f  the  genus .

LUECKISPORITES VIRKKIAE P o ton ie  and K la u s ,  1954 

P l a t e  5 ,  f ig u r e  1 , 4

C o n s i s t e n t ly  abundant th roughou t  th e  E l  Reno Group, 

L u e c k is p o r i t e s  v i r k k i a e  c o n s t i t u t e s  a m ajor p o r t i o n  o f  a l l  g r a in s  

i d e n t i f i e d .  L. v i r k k i a e  d i f f e r s  from L. m ic ro g ra n u la tu s  i n  i t s  

c o a r s e ly  g r a n u la te  exoex ine  s t r i p s  and c lo s e  ap p re s se d  s e m ic i r c u la r  

s a c c i .

F igu red  specimen; OPC 1070-218-2-1 .

LUECKISPORITES MICROGRANULATUS K la u s ,  1963 

P l a t e  5 , f ig u r e  2

Recognized a s  o c c u r r in g  in  abundance i n  th e  Flowerpot 

S h a le ,  L u e c k is p o r i t e s  m ic ro g ra n u la tu s  d e c re a s e s  s h a rp ly  in  abundance 

i n  th e  o v e r ly in g  E l  Reno Group. L. m ic ro g ra n u la tu s  i s  e a s i l y  

d i f f e r e n t i a t e d  from o th e r  s p e c ie s  o f  L u e c k is p o r i t e s  by th e  f i n e l y  

i n f r a p u n c t a t e  to  i n f r a r e t i c u l a t e  ex o e x in a l  s t r i p s  and l a r g e ,  

i n f l a t e d ,  r a d i a l l y  r e t i c u l a t e  s a c c i .

F igu red  specimen: OPC 1072-154-4-9 .
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LUECKISPORITES GLOBOSUS K la u s ,  1963 

P l a te  5 , f ig u r e  3 

G ra in s  recogn ized  a s  b e lo n g in g  to  L u e c k is p o r i t e s  g lobosus 

were encoun te red  i n  the  B la in e  Form ation  where they  were common. 

A cco rd ing  to  K la u s '  d e s c r i p t i o n  o f  h a v in g  the  e x o e x in a l  lam e lla  

de tached  from th e  o u te r  edge o f  th e  c e n t r a l  body, the  B la in e  s p e c ie s  

a r e  d i f f e r e n t i a t e d  from L. v i r k k i a e .due to  t h i s  c h a r a c t e r i s t i c .  

F ig u re d  specimen: OPC 1070-185-7-2 .

LUECKISPORITES PARVUS K la u s ,  1963 

P l a te  5 ,  f ig u r e  5 

Uncommon in  th e  F low erpot S h a le ,  L u e c k is p o r i t e s  parvus 

i s  common i n  th e  B la in e  Form ation  and Dog C reek S h a le .

F igu red  specimen: OPC 1070-218-8-3 .

Genus TAENIAEPOLLENITES V i s s c h e r ,  1966

Type S p e c ie s ;  T a e n ia e p o l l e n i t e s  jo n k e r i  V i s s c h e r ,  1966, p. 360, 
p i .  X V III ,  f i g s .  lA, B, C.

TAENIAEPOLLENITES Sp. A 

P l a t e  5 ,  f ig u r e  6 

B i l a t e r a l  s t r i a t i t i ;  d i s a c c a t e ;  c e n t r a l  body w ith  ex inous 

th ic k e n in g s  d o r s a l l y  t h a t  d iv id e  i n t o  fou r  t a e n i a e ;  c e n t r a l  t a e n ia e  

tend  to  b i f u r c a t e ;  o u te r  t a e n i a e  c o n tin u o u s ;  t a e n ia e  form a d i s t i n c t  

c a p - l i k e  s t r u c t u r e ;  c e n t r a l  body i t s e l f  l i g h t  in  c o lo r ;  s a c c i  

hap lo x y lo n o id  w ith  m oderate s i z e  i n f r a r e t i c u l a t i o n .

Members o f  th e  genus T a e n ia e p o l l e n i t e s  were recogn ized  in  

each fo rm a tion  i n  th e  E l  Reno Group. However, found to  be r a r e  in
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th e  B la in e  F o rm a t io n ,  T a e n ia e p o l l e n i t e s  Sp. A i s  a b s e n t  from the  

F low erpo t and Dog Creek  S h a le .  T . Sp. A d i f f e r s  from T. Sp. B 

by i t s  t h i c k  c o n tinuous  o u te r  t a e n i a e .

F ig u re d  specimen: OPC 1070-218-4-4 .

TAENIAEPOLLENITES Sp. B 

P l a t e  5 ,  f ig u r e  7 

B i l a t e r a l  d i s a c c a t e  s t r i a t i t i ;  c e n t r a l  body w ith  t h r e e  

to  fo u r  b r o a d ,  t h i n  s t r i p s  on proxim al s u r f a c e  ; c e n t r a l  body l i g h t  

i n  c o lo r  and l a r g e r  th an  th e  s a c c i ;  s a c c i  i n f r a r e t i c u l a t e .

R are  i n  th e  F low erpo t S h a l e ,  T a e n ia e p o l l e n i t e s  Sp. B 

d i f f e r s  from T . Sp. A in  th e  t h in n e s s  o f  th e  d o r s a l  bands in  T.

Sp. A and th e  much s m a l le r  s i z e  o f  th e  s a c c i .

F ig u re d  specimen: OPC 1072-117-6-1 .

TAENIAEPOLLENITES Sp. C 

P l a t e  5 ,  f ig u r e  8 

B i l a t e r a l  b i s a c c a t e  s t r i a t i t i ;  proxim al cap d iv id e d  i n t o  

ap p ro x im a te ly  fou r  t a e n i a e  which a p p ear  to  have a s l i g h t  r e t i c u l a t e  

p a t t e r n ;  c e n t r a l  body l i g h t  i n  c o lo r ;  s a c c i  c l a s p in g  c e n t r a l  body 

and possess  s t r o n g  i n f r a r e t i c u l a t i o n  t h a t  has  a r a d i a l  o r i e n t a t i o n .

R are  i n  th e  Dog C reek S h a le ,  T a e n ia e p o l l e n i t e s  Sp. C was 

n o t  reco rd ed  from th e  lower s tu d ie d  s t r a t a .  T . Sp. C d i f f e r s  from T. 

Sp. B i n  h a v in g  i n f r a r e t i c u l a t e  t a e n i a e  and s t r o n g  r a d i a l  i n f r a ­

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

F ig u re d  specimen: OPC 1071-74-3-3 .
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TAENIAEPOLLENITES Sp. D 

P l a t e  5 ,  f ig u r e  9 

D is a c c a te  s t r i a t i t i ;  c e n t r a l  body c i r c u l a r ;  proxim al 

cap w ith  fo u r  r i b s  t h a t  may b i f u r c a t e ;  r i b s  broad  and a p p e a r in g  

r e t i c u l a t e ;  s a c c i  s e m ic i r c u l a r  i n  s i z e  and showing r a d i a l  

i n f r a r e t i c u l a t i o n .

Uncommon i n  the  F low erpo t  S h a le ,  T a e n ia e p o l l e n i t e s  Sp. D

i s  r a r e  i n  th e  B la in e  Form ation  and uncommon i n  samples from th e

Dog Creek S h a le .  T . Sp. D d i f f e r s  from T . Sp. A by l a c k in g  th e  

t h ic k e n e d ,  b o rd ere d  cap and by th e  r e t i c u l a t e  n a tu r e  o f  th e  r i b s .  

F ig u re d  specimen; OPC 1072-117-5-7 .

Genus LUNATISPORITES (L esch ik)  B haradw aj, 1962 

Type S p e c ie s :  L u n a t i s p o r i t e s  a c u tu s  L e s c h ik ,  1955

Recognized as  b e in g  a  d i f f e r e n t  and d i s t i n c t  e n t i t y  from

T a e n ia e p o l l e n i t e s  V i s s c h e r ,  1966, L u n a t i s p o r i t e s  i s  h e re  used in  

th e  manner proposed by B haradw aj, 1962, on ly  r e s t r i c t i n g  i t  to  

d ip lo x y lo n o id  forms w i th  f iv e  o r  more t a e n i a e .

LUNATISPORITES Sp. A 

P l a t e  5 ,  f ig u r e  10 

D is a c c a te  ^diploxylonoid s t r i a t i t i ;  c e n t r a l  body c i r c u l a r  

and grooved on d o r s a l  cap to  form seven t o  e i ^ t  o c c a s io n a l ly  

b i f u r c a t i n g  b road  t a e n i a e ;  s a c c i  l a r g e r  th a n  c e n t r a l  body , a t tach m en t  

a r e a  e q u a l  t o  g r e a t e s t  d iam e te r  o f  c e n t r a l  body; s a c c i  c o a r s e ly  

i n f r a r e t i c u l a t e .
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Members o f  t h i s  genus w i th  la r g e  i n f r a r e t i c u l a t e  s a c c i  

a r e  r a r e  i n  th e  B la in e  F orm ation . L u n a t i s p o r i t e s  Sp. A i s  

d i s t i n g u i s h e d  by i t s  g r e a t e r  s i z e  from T. Sp. D, and a l s o  by the  

l a r g e  i n f l a t e d  n a tu re  o f  th e  s a c c i .

F ig u re d  specimen: OPC 1070-185-1-8 .

LUNATISPORITES c f .  L. SULCATUS (P a u ts c h ,  1959) comb. nov.

P l a t e  5 j  f ig u r e  11

Palynomorphs s t r o n g ly  resem b lin g  P a u t s c h 's  d e s c r i p t i o n  

and i l l u s t r a t i o n  o f  L u n a t i s p o r i t e s  ( P o l l e n i t e s )  s u lc a tu s  were 

reco g n ized  i n  th e  F low erpot S h a le .  K la u s '  emendation o f  T a e n ia e - 

s p o r i t e s  e xc ludes  d ip lo x y lo n o id  forms and t h e r e f o r e  a  new com bination 

i n  names i s  c ons ide red  n e c e s s a ry .  D esc ribed  from the  T r i a s s i c  o f  

Poland o r i g i n a l l y ,  th e  F low erpot specim ens, due to  b e in g  r a r e  and 

too  few specimens obse rv ed ,  a r e  thought to  be m o rp h o lo g ic a l ly  

s im i l a r  and th e r e f o r e  a s s ig n e d  to  L. s u l c a t u s . L c f .  L. s u lc a tu s  

d i f f e r s  from L. Sp. A in  th e  b ro a d ,  f l a t  n a tu re  o f  i t s  p u n c ta te  

t a e n i a e .

F ig u red  specimen: 1070-249-9-3 .

LUNATISPORITES Sp. B 

P l a te  5 ,  f ig u r e  12

D ip loxy lono id  b i s a c c a t e  s t r i a t i t i ;  c e n t r a l  body c i r c u l a r ,  

o n ly  s l i ^ t l y  d a rk e r  th an  s a c c i ;  proxim al cap w ith  a p p ro x im ate ly  

e ig h t  i n t r a m i c r o r e t i c u l a t e  r i b s ,  s a c c i  l a r g e ;  i n f r a m i c r o r e t i c u l a t e .
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g r e a t e r  th a n  s e m ic i r c u l a r  i n  s i z e :  d i s t a l  a r e a  of a t ta ch m e n t  n ea r  

m id - l in e  le a v in g  a  d i s t i n c t ,  narrow s a c - f r e e  p o r t io n  o f  c e n t r a l  

body exposed .

Rare i n  the  B la in e  Fo rm ation , L u n a t i s p o r i t e s  Sp. B does 

n o t  have th e  c o a rs e  b la d d e r  r e t i c u l a t i o n  o f  L. Sp. A and has  l e s s  

d i s t i n c t i v e  r i b b i n g  and much g r e a t e r  s i z e .

F ig u re d  specimen: OPC 1071-107-2-3 .

LUNATISPORITES Sp. C 

P l a t e  6 ,  f ig u r e  1 

B i l a t e r a l ,  d i s a c c a t e  s t r i a t i t i ;  c e n t r a l  body t r a n s v e r s e l y  

ob long; cap d i f f e r e n t i a t e d  i n t o  numerous r i b s ;  s a c c i  a t ta ch m e n t  two 

d a rk  c r e s c e n t  marks a c ro s s  the  d i s t a l  s u r f a c e  o f  the  c e n t r a l  body, 

ro u g h ly  p a r a l l e l  to  c e n t r a l  body w a l l ;  b la d d e r s  i n f r a r e t i c u l a t e .

Resem bling L u n a t i s p o r i t e s  fu scus  B haradw aj. L. Sp. C 

d i f f e r s  i n  th e  more numerous narrow r i b s  and l a r g e r  c e n t r a l  body 

and s a c c i .

F ig u red  specimen: OPC 1072-154-5-7 .

Genus PROTOHAPLOXYPINUS S am o ilo v ich ,  1953 emend. H a r t ,  1964

Type S p e c ie s :  P ro tohap loxyp inus  l a t i s s i m u s  (Luber and W a l t s ,  1941)
S am o ilo v ich , 1953, p. 36.

PROTOHAPLOXYPINUS Sp. A 

P l a t e  6 ,  f ig u r e  2 

B i s a c c a te  b i l a t e r a l  h ap lo x y lo n o id  s t r i a t i t i ;  c e n t r a l  body 

d iv id e d  i n to  t e n  o r  more l i g h t l y  p u n c ta te  t a e n i a e ;  s a c c i  s m a l le r  than
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c e n t r a l  body and c la s p i n g  i t ;  s a c c i  l i g h t l y  i n f r a r e t i c u l a t e .

O c c u r r in g  th ro u g h o u t  th e  E l  Reno Group a s  uncommon

f o s s i l s ,  P ro to h a p lo x y p in u s  Sp. A d i f f e r s  from P. Sp. B i n  h a v in g

d a r k e r ,  p u n c ta te  t a e n i a e  and somewhat l a r g e r ,  i n f r a r e t i c u l a t e  s a c c i .

F ig u re d  specim ens: OPC 1072-154-6-1 ; 1071-94-3 -3 .

PROTOHAPLOXYPINUS Sp. B 

P l a t e  6 , f ig u r e  3

D i s a c c a te  b i l a t e r a l  h ap lo x y lo n o id  s t r i a t i t i ;  c e n t r a l  

body w i th  e i g h t  o r  more proxim al t a e n i a e ;  t a e n i a e  na rrow , c lo s e  

spaced and r e t i c u l a t e ;  c e n t r a l  body l a r g e r  th a n  s a c c i ;  s a c c i  i n f r a ­

r e t i c u l a t e  and a r e a  o f  a t ta c h m e n t  d a rk e r  th a n  b l a d d e r s .

Uncommon i n  th e  B la in e  F o rm a tio n ,  P ro tohap loxyp inus  

Sp. B d i f f e r s  from P. Sp. A i n  th e  n a tu r e  o f  th e  t a e n i a e  o rn am en ta t io n .

F ig u re d  specimen: OPC 1070-197-10-7 .

PROTOHAPLOXYPINUS Sp. C 

P l a t e  6 ,  f ig u r e  4

B i l a t e r a l  b i s a c c a t e  h a p lo x y lo n o id  s t r i a t i t i ;  c e n t r a l  body 

o v a l  and p ro x im a l ly  d iv id e d  i n t o  e i g h t  to  t e n  broad o c c a s i o n a l l y  

b i f u r c a t i n g  t a e n i a e ;  t a e n i a e  w ith  v e ry  l i g h t  i n f r a r e t i c u l a t i o n ;  

s a c c i  s m a l le r  th a n  c e n t r a l  body and c la s p in g  n e a r l y  th e  f u l l  w id th  

o f  th e  c e n t r a l  body; s a c c i  w i th  d i s t i n c t  f in e  i n f r a r e t i c u l a t i o n s .

Uncommon i n  th e  F low erpo t  S h a le ,  P ro to h ap lo x y p in u s  Sp. C 

p o sses s  b ro a d e r  t a e n i a e  and s a c c i  t h a t  a r e  more s e m ic i r c u l a r  than  

P . Sp. B.

F ig u re d  specim en: OPC 1072-117-5-7 .
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Genus STRIATQABIETITES Sedova. 1956 emend. H a r t .  1964

Type S p e c ie s :  S t r i a t o a b i e t i t e s  b r i c k i  Sedova, 1956, p l a t e  XLI,
f i g u r e  5.

STRIATOABIETITES Sp. A 

P l a t e  6 ,  f ig u r e  5 

B i l a t e r a l  d i s a c c a t e  s t r i a t i t i ;  d ip lo x y lo n o id  In  o u t l i n e ;  

c e n t r a l  body l o n g i t u d i n a l l y  e lo n g a te d ;  p roxim al cap  w ith  from 10 to  

16 r i b s ;  s a c c i  s e m i c i r c u l a r  In  sh ap e ,  zone o f  d i s t a l  a t ta ch m e n t  o f  

s a c c i  b r o a d ,  w e l l  d e f in e d .

Observed In  th e  Dog C reek S h a le ,  t h i s  r a r e  to  uncommon 

o c c u r r in g  s p e c ie s  was n o t  r e c o g n ize d  In  th e  u n d e r ly in g  u n i t s .

S t r l a t o a b l e t l t e s  Sp. A d i f f e r s  from o th e r  s t r i a t i t i  In  th e  len g th  

and shape o f  th e  c e n t r a l  body.

F ig u re d  specimen: OPC 1071-74-2 -5 .

Genus STRIATITES P a n t ,  1955 emend. J a n s o n iu s ,  1962

Type S p e c ie s :  P i t y o s p o r i t e s  s e w a rd l l  V l r k k l ,  1938, p. 429,
f i g .  2a .

U n t i l  p r o p e r ly  p u b l is h e d ,  th e  su g g es ted  new com bination  

must n o t  be c o n s id e re d  v a l i d .

STRIATITES PHYSEMA comb. nov.

P l a t e  6 ,  f ig u r e  6 

B i l a t e r a l  d ip lo x y lo n o id  d i s a c c a t e  s t r i a t e  p o l le n ;  c e n t r a l  

body c i r c u l a r  t o  o b l a t e ,  p roxim al cap t h i n  w i th  numerous I n d i s t i n c t  

r i b s ,  l o n g i t u d i n a l  p e r i p h e r a l  f o ld s  r e f l e c t e d  by da rk  a r c l ;  a r c l  

p a r a l l e l  r i b s  on s id e s  o f  c e n t r a l  body; no d i s t i n c t  s u lc u s ;  s a c c i
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d ip lo x y lo n o id ,  ren ifo rm  i n f l a t e d  and s l i g h t l y  l a r g e r  i n  s iz e  than  

th e  c e n t r a l  body; d i s t a l  s a c - f r e e  a r e a  b ro a d ,  d i s t i n c t .

S t r i a t i t e s  physema comb. nov. d i f f e r s  from S_. rugosus 

Ja n so n iu s  in  b e in g  l a r g e r  i n  s i z e  (100-107 by 58-63 m icrons) and 

have a more broad  w e l l  d e f in e d  s a c - f r e e  d i s t a l  a r e a .  S t r i a t i t e s  

physema comb. nov. has a l i g h t e r  c e n t r a l  body w ith  more r i b s  th an  

2 .  t r i a s s i o n s  S c h u lz ,  1965.

Abundant i n  the  Van V a c te r  Member o f  th e  B la in e  F o rm a tion , 

S t r i a t i t e s  physema comb. nov. i s  common i n  the  Dog C reek Sha le  and 

r a r e  i n  the  Flow erpot S h a le .

F igu red  specimen; OPC 1071-107-5-2 .

Genus STROTERSPORITES W ilson , 1962, emend. K lau s ,  1964

Type S pec ie s ;  S t r o t e r s p o r i t e s  communis W ilson , 1962, p i .  I I ,  
f i g .  1.

STROTERSPORITES COMMUNIS W ilson , 1962 

P l a t e  6 , f ig u r e  7 

S t r o t e r s p o r i t e s  communis i s  common i n  th e  Flow erpot

Sha le  from which i t  was o r i g i n a l l y  d e s c r ib e d  and i s  r a r e  i n  th e

o v e r ly in g  B la in e  and Dog Creek  Form ations .

F ig u red  specimen: OPC 1071-117-1-2 .

STROTERSPORITES Sp. A 

P l a te  6 ,  f ig u r e  8 

D is a c c a te  b i l a t e r a l  s t r i a t i t i ;  c e n t r a l  body l o n g i t u d i n a l l y  

oblong; proxim al cap w ith  10 to  12 r i b s ;  p roxim al s l i t  d i s t i n c t  and
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somewhat th ic k e n ed  on each  s id e ;  c e n t r a l  body w i th  s e v e r a l  p e r ip h e r a l  

f o l d s ;  body measures 47 by 36 m ic ro n s ,  o v e r a l l  le n g th  75 m icrons;  

b la d d e r s  s l i g jh t l y  d ip lo x y lo n o id  and i n f r a r e t i c u l a t e .

Resem bling S t r o t e r s p o r i t e s  communis, ^ . Sp. A i s  o n e -h a l f  

th e  s i z e  o f  th e  d e s ig n a te d  type  and t h e r e f o r e  can be d i f f e r e n t i a t e d  

by  i t s  much s m a l le r  r e l a t i v e  s i z e .  Uncommon i n  th e  B la in e  Form ation  

and F low erpo t S h a le ,  Sp. A i s  r a r e  in  the  Dog Creek  S h a le .

F ig u re d  specimen; OPC 1070-238-9-4 .

STROTERSPORITES RICHTERI (K lau s ,  1952) W ilso n ,  1962 

P l a t e  7 , f ig u r e  9 

D ia g n o s is  o f  th e  bounded l a e s u r a  a s  a d i s t i n c t  c h a r a c t e r i s t i c  

o f  S t r o t e r s p o r i t e s  by K laus has made i t  p o s s ib le  to  a c c e p t  t h i s  s p e c ie s  

a s  a d i s t i n c t  member o f  t h a t  genus. Uncommon i n  th e  B la in e  Form ation , 

r i c h t e r i  d i f f e r s  from o th e r  s p e c ie s  o f  S t r o t e r s p o r i t e s  in  the  

i n d i s t i n c t l y  g r a n u la r  n a tu r e  o f  th e  r i b s  and somewhat c o a rse  i n f r a ­

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

F ig u re d  specimen: OPC 1070-218-1-2 .

Genus TUBANTIAPOLLENITES V i s s c h e r ,  1966

Type S p e c ie s :  T u b a n t i a p o l l e n i t e s  s t r i a t o i d e s  V i s s c h e r ,  1966,
p l a t e  XIX, f i g .  3.

TUBANTIAPOLLENITES Sp. A 

P l a t e  6 ,  f ig u r e  12 

B is a c c a te  d ip lo x y lo n o id  s t r i a t i t i ;  p rox im al cap w ith  16 

to  22 r i b s  s e p a r a te d  by narrow s t r i a e ;  proxim al i n te x in e  w ith  monolete
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to  r o o f  shaped t e t r a d  s c a r ;  wide ge rm ina l  a r e a  s e t  o f f  by fo ld s  a t  

s a c c i  b a s e s ;  s a c c i  r e t i c u l a t e ;  s i z e  ra n g e s  68 to  78 m icrons in  

l e n g th  and 40 t o  52 m icrons i n  w id th .

T u b a n t i a p o l l e n i t e s  Sp. A i s  a p p ro x im a te ly  20 m icrons 

l a r g e r  i n  o v e r a l l  s i z e  than  T. s c h u l t z i i  V i s s c h e r ,  1966. The 

s a c c i  b a s e s  o f  T .  Sp. A a r e  d a r k e r ,  more d i s t i n c t  and th e  d i s t a l  

ge rm ina l  a r e a  i s  n o t  a s  wide a s  T. ba lm e i  V i s s c h e r ,  1966, and the  

s a c c i  a r e  s m a l le r  i n  T . s t r i a t i o d e s  V i s s c h e r ,  1966, than  in  T . Sp. A, 

The genus T u b a n t i a p o l l e n i t e s  V is s c h e r  p o s s e s s e s  a  c i r c u l a r  r a t h e r  

th a n  e lo n g a te  oblong body a s  i n  S t r o t e r s p o r i t e s  W ilson . S a c c i  

v a ry  from h a p lo x y lo n o id  to  d ip lo x y lo n o id  i n  T u b a n t i a p o l l e n i t e s  

w h i le  S t r o t e r s p o r i t e s  i s  a d ip lo x y lo n o id  genus. Rare i n  th e  

F low erpo t  F o rm a tio n .

F ig u re d  specimen: OPC 1072-138-7 -2 .

TUBANTIAPOLLENITES Sp. B 

P l a t e  6 ,  f ig u r e  11 

D ip lo x y lo n o id  b i s a c c a t e  s t r i a t i t i ,  c e n t r a l  body oblong 

t r a n s v e r s e  t o  r i b b i n g ,  d a rk  i n  c o l o r ,  w i th  10 to  14 r i b s  p a r a l l e l  

t o  d i s t i n c t  p rox im al m onolete  s l i t ;  r i b s  a d ja c e n t  t o  th e  s l i t  

t h ic k e n e d ,  o t h e r  r i b s  l e s s  d i s t i n c t ;  s a c c i  c r e s c e n t  shaped , l a r g e r  

th a n  th e  long  d ia m e te r  o f  th e  c e n t r a l  body; a r e a  o f  s a c - i n s e r t i o n  

d a rk e r  th a n  th e  r e s t  o f  th e  c e n t r a l  body; o v e r a l l  s i z e  o f  th e  g r a in  

58 by 51 m ic ro n s ;  c e n t r a l  body 33 by 41 m icrons.
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T h is  sm a ll  d i s t i n c t  s p e c ie s  was uncommon i n  the  F low erpo t 

S h a le .  One o f  th e  s m a l l e s t  T u b a n t i a p o l l e n i t e s  e n c o u n te re d ,  T . Sp. B 

can be d i f f e r e n t i a t e d  from T. Sp. A by i t s  s m a l le r  s i z e  (16 m icrons 

s h o r t e r  i n  l e n g t h ) , v e r t i c a l l y  ova l  c e n t r a l  body and more c r e s c e n t i c  

shaped s a c c i .

F ig u re d  specimen: OPC 1070-249-7-2 .

TUBANTIAPOLLENITES Sp. C 

P l a t e  6 , f ig u r e  10

D is a c c a te  d ip lo x y lo n o id  s t r i a t i t i ;  c e n t r a l  body t r a n s v e r s e ly  

o v a l  to  c i r c u l a r  i n  o u t l i n e ;  p roxim al cap s p l i t  by d i s t i n c t  m odif ied  

m onolete  s c a r ;  r i b s  p a r a l l e l  to  th e  s l i t ,  b r o a d ,  b i f u r c a t i n g ,  

m i c r o r e t i c u l a t e , e ig h t  to  tw elve  i n  number; s a c c i  r e n i fo rm ,  i n f l a t e d ,  

c o a r s e ly  i n f r e r e t i c u l a t e ;  somewhat g r e a t e r  i n  s i z e  th an  th e  c e n t r a l  

body.

Uncommon i n  th e  B la in e  F orm ation , T u b a n t i a p o l l e n i t e s  

Sp. C was n o t  r e c o g n ize d  e lsew here  i n  the  s tu d ie d  s e c t i o n .  

T u b a n t i a p o l l e n i t e s  Sp. C d i f f e r s  from T. Sp. B i n  th e  more round 

shape o f  th e  c e n t r a l  body , th e  much l a r g e r  and more c o a r s e ly  

i n f r a r e t i c u l a t e  s a c c i  and l a r g e r  o v e r a l l  s i z e .

F ig u re d  specimen: OPC 1071-107-5-1 .

Genus STRIATOPQDOCARPITES Sedova, 1956, emended 

H a r t ,  1964

Type S p e c ie s :  S t r i a to p o d c  a r p i t e s  to jm e n s is  Sedova, 1956,
p i .  XLI, f i g .  8.
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STRIATOPODOCA.RPITES S p. A 

P l a te  7 , f ig u r e  1 

D is a c c a te  d ip lo x y lo n o id  s t r i a t i t i ;  c e n t r a l  body c i r c u l a r  

and da rk  brown i n  c o lo r ;  proxim al cap d iv id e d  in to  s i x  i n f l a t e d ,  

s t r o n g ly  p u n c ta te  r i b s ;  median prox im al s l i t  d i s t i n c t ,  o n e - t h i r d  

le n g th  o f  c e n t r a l  body; s a c c i  s t r o n g l y  d ip lo x y lo n o id ;  g r e a t e r  in  

s i z e  than  the  c e n t r a l  body, n e a r  c i r c u l a r  in  shape; d i s t a l  a r e a  

o f  s a c c i  a t tach m en t  n ea r  m id - l in e  and s a c c i  a lm ost to u ch in g  each 

o th e r ;  s a c c i  d i s t i n c t l y  r e t i c u l a t e .

D i s t i n c t i v e  i n  th e  l a r g e  c i r c u l a r  i n f l a t e d  s a c c i  and 

sm all  d a rk  ova l s t r i a t e d  c e n t r a l  body, S t r i a to p o d o c a rp i t e s  Sp. A 

i s  r a r e  i n  th e  E l Reno Group. S t r i a to p o d o c a r p i t e s  Sp. A d i f f e r s  

from S t r i a to p o d o c a r p i t e s  Sp. B i n  h a v in g  s i x  s t r o n g ly  p u n c ta te  

r i b s  and d i s t i n c t  proxim al s l i t .

F igu red  specimen: OPC 1072-138-3-7 .

STRIATOPOCARPITES Sp. B 

P l a te  7, f ig u r e  2 

B i l a t e r a l ,  d i s a c c a t e  s t r i a t i t i ;  c i r c u l a r  da rk  c e n t r a l  

body d o r s a l l y  d iv id e d  i n t o  fou r  to  s i x  b ro a d ,  i n f l a t e d ,  s l i g h t l y  

p u n c ta te  to  g ra n u la r  r i b s ;  s a c c i  s t r o n g l y  i n f l a t e d ;  sacs  much 

l a r g e r  th an  th e  c e n t r a l  body, a t t a c h e d  t i g h t l y  around th e  e q u a to r ;  

d i s t a l l y  the  a r e a  o f  a t tachm en t  p a r a l l e l s  and lea v e s  a sm all  s a c -  

f r e e  a r e a  t r a n s v e r s e ly  a c ro s s  th e  c e n t r a l  body; s a c c i  f i n e l y  

i n f r a r e t i c u l a t e .
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S t r i a to p o d o c a r p i t e s  Sp. B i s  e a s i l y  d i s t i n g u i s h e d  by 

th e  l a r g e  i n f l a t e d  s a c c i  and t a e n i a e ,  b e in g  more i n f l a t e d  th an  

8 t r i a t o p o d o c a r p i t e s  Sp. A and n o t  a s  p u n c ta te .  I t  i s  r a r e  i n  th e  

F low erpo t S h a le .

F ig u re d  specimen; OPC 1072-154-5-10 .

Genus STRIATOPICEITES Sedova, 1956

Type S p e c ie s :  S t r i a t o p i c e i t e s  suchonens is  Sedova, 1956,
p i .  XLI, f i g .  7.

STRIATOPICEITES Sp. A 

P l a te  7, f ig u r e  3

B i l a t e r a l  b i s a c c a t e  s t r i a t i t i ;  o v e r a l l  o u t l i n e  o v a l ;  

c e n t r a l  body c i r c u l a r  w i th  10 to  12 proxim al r i b s ;  s a c c i  a t tach m en t  

e q u a l  in  le n g th  to  th e  d ia m e te r  o f  the  c e n t r a l  body; s a c c i  merge 

e v e n ly  w i th  th e  c e n t r a l  body and do n o t  form a n g le s ;  i n t e r a r e a  

betw een s a c c i  s t r a i g h t  t o  concave; s a c c i  t h i c k  w a l le d ,  d a rk  and 

r e t i c u l a t e .

Rare  i n  th e  B la in e  F orm ation , S t r i a t o p i c e i t e s  Sp. A i s  

d i s t i n c t i v e  w ith  i t s  c lo s e  c l a s p in g  d a rk  s a c c i .  £ .  Sp. A could 

p o s s ib ly  be in c lu d e d  i n  P ro to h a p lo x y p in u s , b u t  th e  d i s t i n c t i v e n e s s  

o f  i t s  s t r u c t u r e  and resem blance  to  the  e x ta n t  genus P ic ea  w a r ra n ts  

r e t e n t i o n  o f  th e  genus.

F ig u re d  specimen: OPC 1071-94-2-1 .

Genus FIMBRIAESPORITES L e s c h ik ,  1959

Type S p e c ie s :  F im b r ia e s p o r i t e s  g lobosus L e s c h ik ,  1959, p. 72,
p i .  4 ,  f i g .  29.
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The genus F im b r i a e s p o r i t e s  L e sc h ik  has  r i b s  t h a t  a r e  

b ro k en  and form r e c t a n g u l a r  p a t t e r n s , b u t  t h e i r  o r g a n iz a t io n  i s  

such t h a t  t h e y  may s t i l l  be c o n s id e re d  r i b s .  Due to  th e  d i s t i n c t  

appearance  o f  th e  a l i g n e d  r e c t a n g u l a r  r i b  a r e a s  th e  genus i s  h e re  

in c lu d e d  i n  th e  s t r i a t i t i .

FIMBRIAESPORITES Sp. A 

P l a t e  7, f i g u r e  4

B i l a t e r a l ,  d i s a c c a t e ,  d ip lo x y lo n o id  s t r i a t i t i ;  c e n t r a l  

body o b lo n g ,  d a r k ,  w i th  r i b s  b roken  i n t o  r e c t a n g u l a r  p a t t e r n ;  

p rox im al  s l i t  p r e s e n t ;  s a c c i  l a r g e ,  i n f l a t e d  and i n f r a m i c r o r e t i c u l a t e ;  

a r e a  o f  s a c c i  a t ta c h m e n t  t h i c k ,  d a rk  c r e s c e n t  a lo n g  f la n k s  o f  c e n t r a l  

body.

R are  i n  th e  B la in e  F o rm a tio n ,  F im b r i a e s p o r i t e s  Sp. A 

d i f f e r s  from F . g lobosus  L e s c h ik  (1959, p . 72) i n  h a v in g  r i b s  

which a r e  bo rk en  i n t o  r e c t a n g u l a r  p a t t e r n s  and p o s s e s s in g  a da rk  

c r e s c e n t i c  a r e a  o f  b la d d e r  a t ta c h m e n t .

F ig u re d  specimen: OPC 1070-238-7-1 .

FIMBRIAESPORITES Sp. B 

P l a t e  7 , f ig u r e s  5 ,  6

B i l a t e r a l  d i s a c c a t e ,  d ip lo x y lo n o id  s t r i a t i t i ;  c e n t r a l  

body c i r c u l a r  i n  o u t l i n e ,  d a rk  and b roken  i n t o  i r r e g u l a r  r e c t a n g u la r  

p a tc h e s ;  p rox im al s l i t  p r e s e n t ;  s a c c i  l a r g e ,  c o a rse  i n f r a r e t i c u l a t e  

t o  f i n e  r e t i c u l a t i o n  n e x t  t o  c e n t r a l  body; a r e a  o f  b la d d e r  a t tachm en t  

d a r k ,  c r e s c e n t  shaped c o v e r in g  l a t e r a l  edges o f  c e n t r a l  body.
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Rare i n  th e  Dog C reek  S h a le ,  F im b r ia e s p o r i t e s  Sp. S 

d i f f e r s  from F . Sp. A i n  h a v in g  a c i r c u l a r  o u t l i n e ,  more i r r e g u l a r  

pa tch-w ork  o f  r i b s  and c o a r s e ly  i n f r a r e t i c u l a t e  s a c c i .  F ig u re  6 , 

p l a t e  8 i s  a p h a s e - c o n t r a s t  photom icrograph  i l l u s t r a t i n g  th e  c o a rse  

n a tu r e  o f  the  i n f r a r e t i c u l a t i o n  o f  the  s a c c i  and n a tu re  o f  the  

proxim al s l i t  and s t r i a e .

F ig u re d  specimen: OPC 1071-74-10-1 .

Genus RHIZOMA.SPORA W ilson , 1962

Type S p e c ie s :  Rhizomaspora r a d i a t a  W ilso n ,  1962, p. 18,
p i .  I I ,  f i g .  7.

RHIZOMASPORA DIVARICATA W ilson , 1962 

P l a t e  7 , f ig u r e  7 

S t r i a t i t i  w i th  r a d i a t i n g  r i b s  were recogn ized  i n  the  

F low erpo t  S h a le  and the  B la in e  F o rm ation . Members o f  t h i s  genus 

were n o t  i d e n t i f i e d  i n  th e  Dog Creek  S h a le  and were r a r e  in  th e  

B la in e  Form ation  and F low erpo t S h a le .

F ig u re d  specimen: OPC 1071-107-10-3.

RHIZOMASPORA RADIATA W ilso n ,  1962 

P l a t e  7 , f ig u r e s  8 , 9 

D i s t i n c t i v e  i n  th e  arrangem ent o f  the  r a d i a t i n g  r i b s ,  

Rhizomaspora r a d i a t a  was reco g n ized  in  b o th  th e  Flowerpot Shale  

and th e  B la in e  Form ation  where i t  was r a r e .

F ig u re d  specim ens: OPC 1071-94-10-8 ; OPC 1072-138-10-6.
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Genus HAMIAPOLLENITES W ilson , 1962

Type S p ec ie s :  H a m ia p o l le n i te s  s a c c a tu s  W ilson , 962, p. 23,
p i .  I l l ,  f i g .  7.

HAMIAPOLLENITES SACCATUS W ilson , 1962 

P la te ,  8, f ig u r e s  1 , 2 

Rare i n  th e  Flow erpot S h a le ,  H a m ia p o l le n i te s  s a c c a tu s  

was n o t  reco g n ized  i n  the  o v e r ly in g  E l  Reno Group. R eported  in  

abundance from th e  W e ll in g to n  o f  K ansas , t h i s  o c cu rren ce  o f  the  

s p e c ie s  i n  th e  E l  Reno Group may mark th e  upper range  o f  th e  s p e c ie s .

F igu red  specimens: OPC 1072-154-1-3 ;  OPC 1072-138-5-6 .

HAMIAPOLLENITES PERISPORTS ( J iz b a )  Tschudy and Kosanke, 1966

P l a t e  8 , f ig u r e  3 

Uncommon i n  th e  B la in e  Form ation  and th e  F low erpot 

S h a le ,  specimens c a l l e d  S t r i a t o s a c c i t e s  p e r i s p o r i s by J i z b a ,  1962, 

were a s s ig n e d  to  th e  genus H a m ia p o l le n i te s  by Tschudy and Kosanke 

(1966 ).  H. p e r i s p o r i s  d i f f e r s  from H. k a r r o o e n s i s  H a r t  by hav ing  

e ig h t  or more l o n g i t u d in a l  r i b s  on th e  proxim al s u r f a c e  r a t h e r  

th an  s i x  a s  in  H. k a r ro o e n s is  H a r t .  H. p e r i s p o r i s  d i f f e r s  from 

H. s a c c a tu s  i n  hav ing  o n ly  a median d i s t a l  th ic k e n in g  each s id e  

o f  th e  su lc u s  and no t numerous v e r t i c a l  d i s t a l  r i b s .

F ig u red  specimen: OPC 1071-107-7-2 .

HAMIAPOLLENITES TSACTIFERINUS (Sam oilov ich , 1953) J a n s o n iu s ,  1962

P l a te  8 ,  f ig u r e s  4 ,  5 

Palynomorphs recogn ized  as  b e in g  c o n - s p e c i f i c  w ith  

H a m ia p o l le n i te s  t r a c t i f e r i n u s  o ccu rred  a s  uncommon f o s s i l s  in
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th e  B la in e  F orm ation  and were m iss in g  i n  th e  o v e r ly in g  and u n d e r ly in g  

fo rm a t io n s .  Recognized i n  th e  C anadian Peace R iv e r  A rea  ( J a n s o n i u s ,

1962) and i n  th e  C is -U ra ls  o f  R u ss ia  (S am o ilov ich , 1961) , th e  s p e c ie s  

a p p a r e n t ly  has a broad  g eog raph ic  ra n g e .

F ig u red  specim ens: OPC 1070-197-1-4 ; OPC 1071-94-2 -5 .

Genus DISTRIATITES B haradw aj, 1962

Type S p e c ie s :  D i s t r i a t i t e s  b i l a t e r a l i s  B haradw aj, 1962, p . 97,
p i .  22, f i g .  281.

DISTRIATITES Sp. A 

P l a t e  8 ,  f ig u r e  6 

B i l a t e r a l ,  d i s a c c a t e ,  h ap lo x y lo n o id  s t r i a t i t i ;  c e n t r a l  

body q u a d r a t e ly  o v a l ,  proxim al s u r f a c e  w i th  e ig h t  to  t e n  l o n g i t u d in a l  

r i b s  on th e  proxim al s u r f a c e  and s i x  to  e ig h t  t r a n s v e r s e  r i b s  d i s t a l l y ;  

s a c c i  a t t a c h  ev e n ly  to  c e n t r a l  body; s a c c i  a s  b road  a s  the  c e n t r a l  

body , t r a n s p a r e n t  w i th  a v e ry  f a i n t  s u g g e s t io n  o f  i n f r a m i c r o r e t i c u l a t i o n .

Common i n  the  F low erpo t S h a le  and uncommon i n  th e  lower 

p a r t  o f  th e  B la in e  F o rm a tion , D i s t r i a t i t e  Sp. A d i f f e r s  from s p e c ie s  

o f  H a m ia p o l le n i te s  i n  h a v in g  b la d d e r s  e q u a l  in  s i z e  to  th e  c e n t r a l  

body and a t t a c h i n g  smoothly w i th  i t .

F ig u re d  specimen: OPC 1072-138-4-1 .

Subturma P o ly s a c c i t e s  Cookson, 1947

Genus TROCHOSPORITES W ilson , 1962

Type S p e c ie s :  T ro c h o s p o r i te s  r e n i f o rm is  W ilson , 1962, p. 28,
p i .  I I ,  f i g .  9.
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TROCHOSPORITES RENIFORMIS ? W ilson , 1962 

P l a t e  8 , f ig u r e  7 

T r i s a c c a t e  p o l le n  g r a in s  a r e  uncommon i n  the  E l  Reno 

Perm ian , and a l l  b u t  one specimen was r e p o r te d  from th e  F low erpo t 

S h a le .  T r o c h o s p o r i te s  r e n i f o rm is  d i f f e r s  from C r u s t a e s p o r i t e s  

g lobosus  i n  h a v in g  a d i s t i n c t  ovoid body c e l l  bounded by a t h i c k  

r im  and la c k in g  proxim al s t r i a t i o n s .

F ig u re d  specimen: OPC 1072-154-8-4 .

Genus CRUSTAESPORITES L e s c h ik ,  1956

Type S p e c ie s :  C r u s t a e s p o r i t e s  g lobosus L e s c h ik ,  1956, p. 130,
p i .  21, f i g .  2.

CRUSTAESPORITES GLOBOSUS ? L e s c h ik ,  1956 

P l a t e  8 , f ig u r e  8 

A s in g l e  s t r i a t e  monosaccate (?) g r a in  w ith  th e  s a c c i  

s e p a r a t e  i s  a s s ig n e d  t o  C r u s t a e s p o r i t e s . T h is  s in g l e  g r a in  marks 

th e  o n ly  observed  o c c u rren ce  o f  t h i s  genus w i th in  th e  E l  Reno 

Group. W ilson  (1962) r e p o r te d  s e v e r a l  from ap p ro x im a te ly  the  

same s t r a t i g r a p h i e  h o r iz o n  in  th e  F low erpo t  Form ation .

F ig u re d  specimen: OPC 1072-138-7-6 .

Turma A l e t e s  Ib ra h im ,  1933

Subturma A z o n a le te s  (L ube r ,  1935) P o to n ie  and Kremp, 1954

Genus CIAVATASPORITES W ilson , 1962

Type S p e c ie s :  C l a v a t a s p o r i t e s  i r r e g u l a r i s  W ilso n ,  1962, p. 30,
p i .  I ,  f i g .  7.
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CLA.VATÂSÏ’ORITES IRREGULARIS W ilson , 1962 

P l a t e  8, f ig u r e  10 

S e v e ra l  i r r e g u l a r l y  shaped c la v a te  to  b a c c l a t e  spo res  

o c c u rre d  as  uncommon f o s s i l s  i n  th e  F low erpot Sha le  and were no t 

en coun te red  i n  th e  h ig h e r  s t r a t i g r a p h i e  u n i t s .

F ig u re d  specimen; OPC 1072-138-5-1 .

Genus GREBESPORA. J a n s o n iu s ,  1962

Type S p e c ie s :  G rebespora  c o n c e n t r i c a  J a n s o n iu s ,  1962, p. 83, p i .  16,
f i g .  3 .

GREBESPORA. Sp. A 

P l a t e  8 , f ig u r e  11 

G ra in s  r a d i a l ;  a l e t e ;  c i r c u l a r  i n  o u t l i n e ;  w a l l  t h i n  and

fo lded  to  form th ic k e n e d  p e r i p h e r a l  r i n g  around c e n t r a l  r e t i c u l a t e

a r e a .  G ra in s  range  i n  s i z e  from 43 to  47 m ic rons.

Common i n  th e  m iddle B l a in e ,  t h i s  genus i s  r a r e  above

and below t h i s  i n t e r v a l  and i s  i n t i m a t e l y  a s s o c i a te d  w ith  sp e c ie s

o f  Psophosphaera . G rebespora  d i f f e r s  from Psophosphaera  by having  

a fo lded  th ic k e n ed  o u t l i n e  and s l i g h t  r e t i c u l a t i o n .  Grebespora 

Sp. A d i f f e r s  from G. c o n c e n t r ic u s  J a n so n iu s  i n  b e in g  r e t i c u l a t e  

and a l e t e .

F ig u red  specimen: OPC 1070-185-10-1 .

Genus PSOPHOSPHAERA Naumova, 1937, 1939 ex . Naum. 1950 

emend. P o to n ie ,  1958 

L ec togeno type: Psophosphaera  t e n u i s  Naumova, 1950
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PSOPHOSPHAERA. S p. A 

P la te  12, f ig u r e  1

G ra in s  r a d i a l ;  a l e t e ;  c i r c u l a r  to  o v a l  i n  o u t l i n e ,  

w a l l  t h i n ,  l a e v i g a t e  and randomly f o ld e d .  Average s i z e  40 to  

50 m icrons.

O ccu rring  i n  abundance i n  the  m iddle  B la in e  th e s e  a l e t e  

forms dominate th e  reco v e red  assem blage from t h i s  h o r iz o n  bo th  

in  the  so u th e rn  c o re s  and the  n o r th e rn  c o re .  I n  t h i s  i n t e r v a l  

L u e c k i s p o r i t e s  d e c re a s e s  s h a rp ly  in  abundance and Psophosphaera 

shows a  marked in c r e a s e  i n  t h i s  p o r t i o n  o f  th e  c o r e s .  Psophosphaera 

Sp. A i s  s m a l le r  than  P. Sp. B by a p p ro x im a te ly  30 m icrons and 

av e rag es  b e in g  10-20 m icrons l a r g e r  th a n  P. Sp. C.

F ig u re d  specimen; OPC 1070-197.-3-4.

PSOPHOSPHAERA Sp. B 

P l a t e  12, f ig u r e  2

G ra in s  r a d i a l ;  a l e t e ;  c i r c u l a r  to  ova l  in  o u t l i n e ;  w a l l  

t h i n ,  l a e v i g a t e ,  w i th  o c c a s io n a l  f o ld ;  ave rage  s i z e  80 to  90 microns 

i n  d iam e te r .

Q u i te  abundant i n  th e  m iddle B l a in e ,  Psophosphaera Sp. B 

d i f f e r s  from P. Sp. A i n  b e in g  much l a r g e r  and much l e s s  fo ld ed .  

Psophosphaera  Sp. B a l s o  d i f f e r s  from P. Sp. C i n  i t s  o v e r a l l  s i z e  

(50 m icrons) .

F ig u red  specim en: OPC 1070-197-3 -5 .
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PSOPHOSPHAERA Sp. C 

P l a t e  12, f ig u r e  3 

G ra in s  r a d i a l ;  a l e t e ;  c i r c u l a r  to  o v a l  in  o u t l i n e ;  w a l l  

t h i n ,  r i g i d ,  l a e v i g a t e  w i th  o c c a s io n a l  fo ld  on p e r ip h e ry ;  av e rag e  

d ia m e te r  30-36 m icrons.

Very abundant i n  th e  m iddle  B la in e  b u t  becoming l e s s  

common i n  th e  upper and lower p o r t io n s  o f  th e  B la in e  and common 

to  r a r e  i n  th e  o th e r  members o f  th e  E l  Reno Group. Psophosphaera  

Sp. C d i f f e r s  from P. Sp. B i n  b e in g  a p p ro x im a te ly  50 m icrons 

s m a l le r .

F ig u re d  specimen; OPC 1071-204-9-1 .

Turma P o l y p l i c a t e s  E rdtm an, 1952

Genus EQUISETOSPORITES D a u g h e r ty ,  1941, emend. Pocock and 

J a n s o n i u s , 1964

Type S p e c ie s :  E q u i s e t o s p o r i t e s  c h in le a n a  D au g h e r ty ,  1941,
p. 63 , p i .  34 ,  f i g .  4 .

EQUISETOSPORITES Sp. A 

P l a t e  9 , f ig u r e  8 

F us ifo rm  to  e l l i p s o i d a l  b i l a t e r a l  g r a in ;  w a l l  f i n e l y  

g r a n u la r  w ith  s e v e r a l  l o n g i t u d in a l  fu rro w s ;  no ge rm ina l  mark seen ;  

s i z e  80 by 34 m ic rons .

Uncommon i n  th e  F low erpo t F o rm a t io n ,  E q u i s e t o s p o r i t e s  

Sp. A was n o t  rec o g n iz e d  i n  th e  younger u n i t s  s t u d i e d .  E q u i s e to ­

s p o r i t e s  Sp. A d i f f e r s  from E. Sp. B i n  p o s s e s s in g  f i n e l y  g ra n u la r  

w a l l s  and no germ inal s u lc u s .
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F ig u re d  specimen: OPC 1072-154-2-4 .

EQUISETOSPORITES Sp. B 

P l a t e  9 ,  f ig u r e  6

G ra in s  b i l a t e r a l ;  fu s i fo rm  t o  e l l i p t i c a l  i n  o v e r a l l  

o u t l i n e ;  main c o lp i  bounded by numerous fu r ro w s ,  a p p e a rs  p inched 

a t  p o les  form ing sm all  p ro tu b e ran c e s  a t  each  end o f  g r a in .

Common i n  th e  B la in e  Form ation , E q u i s e t o s p o r i t e s  Sp. B 

d i f f e r s  from E . Sp. C i n  i t s  s m a l le r  s i z e  and th e  shape o f  th e  c o lp i  

and p o le s .

F ig u re d  specimen: OPC 1071-94-5-3 .

EQUISETOSPORITES Sp. C 

P l a t e  9 ,  f ig u r e  7

B i l a t e r a l  p o l le n  g r a i n s ,  b ro a d ly  e l l i p t i c a l  in  o v e r a l l  

shape ;  rounded a t  en d s ;  c o lp i  e x te n d in g  from pole  to  p o le ,  gaping 

s l i g h t l y ;  bounded by one o r  more f o ld s ;  c o lp i  l i p s  s l i g h t l y  

th ic k e n e d .

Uncommon i n  th e  B la in e  F o rm a tio n ,  E q u i s e t o s p o r i t e s  Sp. C 

d i f f e r s  from Sp. A, E . Sp. B and E . Sp. D i n  the  sm all  number 

o f  fo ld s  and th e  rounded ends o f  th e  open c o l p i .

F ig u re d  specimen: OPC 1071-94-3-5 .

EQUISETOSPORITES Sp. D 

P l a t e  9 ,  f ig u r e  9

F u s ifo rm  to  e l l i p t i c a l ,  b i l a t e r a l  g r a i n s ;  open c o lp i  

bounded by  many fu rro w s ;  c o lp i  apex th ic k e n ed  and p o in te d ;  w a l l
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lae v a g a te  and m odera te ly  th ic k .

Ranging from the  Flowerpot through the Dog Creek F orm ations ,  

E q u i s e t o s p o r i t e s  Sp. D i s  uncommon in  o c c u rre n ce .  E. Sp. D d i f f e r s

from E . Sp. C in  the  th ickened  and po in ted  a p e x  o f  the  c o l p i .

F igu red  specimen: OPC 1072-154-9-2 .

EQUISETOSPORITES Sp. E 

P l a t e  9, f ig u re  10 

B i l a t e r a l  fu s i fo rm  p o l le n ;  c o lp i  bounded by 14 o r  more 

s t r a i g h t  l o n g i tu d in a l  r i b s ;  proximal s u r fa c e  with d ia g o n a l ly  

s l a n t e d  r i b s ;  w a l l  m odera te ly  th ic k .

Recognized in  the  B la in e  Form ation on ly ,  t h i s  sp e c ie s  

i s  r a r e  i n  t h a t  fo rm a tio n . E q u i s e to s p o r i t e s  Sp. E d i f f e r s  from 

Sp. D in  p o s s e s s in g  more numerous furrows and not hav ing  a 

po in ted  th ic k e n in g  a t  i t s  te rm in a l  a p ic e s .

F igu red  specimen: OPC 1071-94-2-9 .

Genus VITTATINA. (Luber, 1940) ex S am oilov ich , 1953

emended W ilson , 1962

Type S p ec ie s :  V i t t a t i n a  su b sac c a ta  Sam oilov ich , 1953, p. 44,
p i .  IX, f i g .  4a.

VITTATINA. VITTIFER Luber, 1940 

P l a te  10, f ig u r e s  1, 7 

The E l  Reno Group specimens resem bling  V i t t a t i n a  v i t t i  fe r  

Luber va ry  i n  t h e i r  s u r f a c e  t e x tu r e s  and a r e  g e n e ra l ly  s l i g h t l y  

l a r g e r .  V. v i t t i f e r  i s  uncommon th roughout the cored i n t e r v a l .

F ig u re d  specimens: OPC 1071-64-8-3 ; OPC 1071-94-5-9 .
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VITTATINA. STRIATA S am oilov ich , 1953 

P la te  10, f ig u r e  3 

Specimens a s s ig n e d  to  V i t t a t i n a  s t r i a t a  a r e  common in  

th e  B la in e  and Dog C reek b u t  r a r e  in  the  F low erpo t S h a le .  V. 

s t r i a t a  d i f f e r s  from V. v i t t i f e r  i n  the  g ra n u la r  n a tu r e  o f  th e  

r ib b in g .

F ig u re d  specimen; OPC 1070-117-3-5 .

VITTATINA ELEGANS Z a u e r ,  1965 

P l a t e  10, f ig u r e  4 

E lo n g a te  p o l le n  g ra in s  w i th  numerous f i n e l y  g ra n u la r  

r i b s  (12-18) a r e  a s s ig n e d  to  V i t t a t i n a  e l e g a n s . Common in  the  

B la in e  Form ation  b u t  r a r e  to  uncommon i n  the  Dog C reek  and F low erpot 

F o rm a t io n s .  V. e le g a n s  d i f f e r s  from V. s t r i a t a  i n  p o s s e s s in g  

th in n e r  r i b s  t h a t  a re  more h e a v i l y  g r a n u la r  and i n  l a c k in g  d i s t a l  

r i b b i n g  o r  th ic k e n in g .

F ig u re d  specimen: OPC 1070-238-4-6 .

VITTATINA COSTABILIS W ilso n ,  1962 

P l a t e  10, f ig u r e  2 

O c c u rr in g  as a common s p e c ie s  i n  th e  F low erpot S h a le ,  

V i t t a t i n a  c o s t a b i l i s  becomes uncommon to  r a r e  i n  th e  upper members 

o f  th e  E l  Reno Group. V. c o s t a b i l i s  d i f f e r s  i n  th e  n a tu re  and 

number o f  proxim al and d i s t a l  r i b s .

F ig u re d  specim en: OPC 1071-107-4 -2 .
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VITTATINA. LATA W ilson , 1962 

P l a t e  10, f ig u r e s  9 , 10 

A common elem ent in  th e  F low erpo t F o rm a t io n ,  t h i s  

s p e c ie s  becomes r a r e  h ig h e r  i n  th e  E l  Reno s e c t i o n .  V i t t a t i n a  

l a t a  d i f f e r s  from V i t t a t i n a  c o s t a b i l i s  and o t h e r  s p e c ie s  by hav ing  

6 to  10 l o n g i t u d in a l  r i b s  and 9 to  10 d i s t i n c t  t r a n s v e r s e  r i b s .  

F ig u re d  specimen; OPC 1071-94-5 -1 .

VITTATINA SUBSACCATA S am o ilo v ic h ,  1953 

P l a t e  10, f ig u r e  11 

P o l le n  g r a in s  a s s ig n e d  to  V i t t a t i n a s u b s a c c a ta  a r e  

uncommon i n  th e  F low erpo t F orm ation  and r a r e  i n  o v e r ly in g  B la in e  

and Dog C reek  F o rm a tions .

F ig u re d  specimen: OPC 1070-249-4-1 .

VITTATINA Sp. A 

P l a t e  10, f ig u r e  5 

P o l le n  b i l a t e r a l ;  e lo n g a t e ,  ro u n d ly  e l l i p t i c a l  when 

i n f l a t e d ;  n o rm a lly  s l i g h t l y  f l a t t e n e d  i n  th e  p lane  o f  th e  e q u a to r ;  

p roxim al s u r f a c e  w ith  8 to  10 r a i s e d  c o a r s e ly  g r a n u la r  r i b s  p a r a l l e l  

t o  e q u a to r ,  c onve rg ing  a t  ends ;  e q u a t o r i a l  r im  th ic k e n e d ,  g r a n u la r  

s i m i l a r  to  r i b b i n g ;  germ inal a p p a ra tu s  n o t  a p p a r e n t .

P o l le n  g r a in s  o f  t h i s  type  a r e  uncommon i n  the  F low erpo t

Fo rm ation .

F ig u red  specim en: OPC 1071 -204-7 -2 .
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VITTATINA, Sp. B 

P l a t e  10, f ig u r e  6 

P o l le n  b i l a t e r a l ;  s u b - c i r c u l a r  to  ovoid i n  e q u a t o r i a l  

v iew , s l i g h t l y  f l a t t e n e d  i n  p lane  o f  e q u a to r ;  proxim al s u r f a c e  

w ith  12 to  16 g r a n u la r  l o n g i t u d in a l  r i b s ,  r i b s  sometimes broken  

w i th  g ra n u le s  form ing a b e a d - l i k e  a p p e a r in g  r i b ;  no d i s t a l  r ib b in g  

ob se rv ed ;  no germ inal mark seen .

V i t t a t i n a  Sp. B d i f f e r s  from V. Sp. A in  i t s  more ovoid 

shape and c o a r s e r ,  b ro k en ,  g r a n u la r  and more numerous r i b s .  V i t t a t i n a 

Sp. B i s  common in  th e  upper p a r t  o f  th e  F lo w e rp o t ,  and B la in e  

Form ations  and th e  lower p o r t i o n  o f  th e  Dog Creek  F orm ation .

F ig u re d  specimen: OPC 1070-197-10-4 .

VITTATINA Sp. C 

P l a t e  10, f ig u r e  8 

P o l l e n  b i l a t e r a l ;  b ro a d ly  o v a l  to  c i r c u l a r  i n  e q u a t o r i a l  

v iew , s l i g h t l y  f l a t t e n e d  i n  the  p lane  o f  e q u a to r ;  l e n g th  50 m ic ro n s ,  

w id th  47 m ic rons;  proxim al s u r f a c e  w i th  6 to  10 r i b s  converg ing  a t  

e n d s ,  r i b s  g r a n u la r  in  a p p e a ra n c e ,  no t r a n s v e r s e  r i b b i n g  a p p a re n t .

Specimens a ss ig n e d  to  t h i s  s p e c ie s  a r e  r a r e  in  the  B la in e  

F o rm a tion . V i t t a t i n a  Sp. C i s  more s p h e r i c a l  in  shape th an  V. l a t a  

W ilso n .

F ig u re d  specim en: OPC 107 1 -9 4 -5 -2 .
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VITTATINA Sp. D 

P l a te  10, f ig u r e  12 

P o l le n  b i l a t e r a l ,  su b -q u a d ra te  i n  e q u a to r i a l  view; 

le n g th  47 m ic rons,  w id th  40 m icrons;  proximal s u r fa c e  w ith  6 

l o n g i t u d in a l  r i b s ,  s l i g h t l y  g ra n u la r  in  ap p e a ra n ce ,  con tinuous 

and t a p e r in g  a t  th e  p o l e s ,  4 to  8 d i s t i n c t  d i s t a l  r i b s ,  s l i g h t l y  

ta p e re d  a t  e q u a to r ,  e q u a to r  w i th  th ick en ed  rim .

Rare i n  th e  B la in e  F o rm a tion , V i t t a t i n a  Sp. D has not 

been observed e lsew here  i n  the  E l  Reno Group. V. Sp. D has fewer 

r i b s  th an  V. Sp. A o r  V. Sp. B.

F igu red  specimen: OPC 1071-94-3-4 .

Turma M onocolpates I v e r s o n  and T o r e l s - S m i th , 1950

Subturma I n t o r t e s  Naumova, 1937 emend. P o to n ie ,  1958

Genus CYCADOPITES Wodehouse, 1933, ex  W ilson and 

W eb ste r ,  1946

Type S p e c ie s :  C ycadop ites  f o l l i c u l a r i s  W ilson and W ebste r ,  1946,
p. 247, p i .  1 , f i g .  7.

CYCADOPITES DIJKSTRAE J a n s o n iu s ,  1962 

P l a te  9 , f ig u r e s  1, 2 

These e l l i p s o i d a l - s h a p e d  p o l le n  g ra in s  occur th roughout the  E l  

Reno Group. O r i g in a l ly  d e sc r ib e d  from the  T r i a s s i c  of Canada, th ese  

g r a in s  so s t r o n g ly  resem ble J a n s o n iu s '  s p e c ie s  d e s c r i p t i o n  and 

i l l u s t r a t i o n  t h a t  they  a re  thought to  be c o n - s p e c i f i c .  Uncommon 

to  common in  t h e i r  o c c u r re n c e ,  C ycadop ites  d i j k s t r a e  i s  w e l l
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re p r e s e n te d  i n  th e  B la in e  Form ation  b u t  l e s s  prominent i n  the  

a d ja c e n t  fo rm a tio n s .

F ig u re d  specim ens: OPC 1071-94-2-8 ; OPC 1072-154-2-3 .

CYCADOPITES Sp. A 

P l a te  9, f ig u r e  3 

P o l le n  b i l a t e r a l ;  e l l i p s o i d a l  in  o v e r a l l  shape ;  su lc u s  

covered by broad  o v e r la p  o f  l i p ;  w a l l  g r a n u la r ;  s i z e  60 m icrons long 

by 40 microns wide.

T h is  la rg e  g r a n u la r  s p e c ie s  o f  C ycadop ites  i s  uncommon i n  

th e  B la in e  F o rm ation . I t  d i f f e r s  from o th e r  s p e c ie s  in  i t s  g ra n u la r  

ex in e  and l a r g e  s i z e .

F ig u re d  specimen: OPC 1070-238-5-2 .

Subturma R e te c t in e s  (Malawkina, 1949) emend. R. P o to n ie ,  1958

Genus MONOSULCITES (Erdtm an, 1947,). Cookson, 1947

ex Couper, 1953, p i .  11, f i g .  133

Type S p e c ie s :  M o n o su lc i te s  minimus Cookson, 1947, p. 134, 135,
p i .  15, f i g .  48.

MONOSULCITES c f .  M. MINIMUS Cookson, 1947 

P l a t e  9 , f ig u r e  4 

S t ro n g ly  rese m b lin g  C ookson 's  s p e c ie s  excep t  fo r  a 

somewhat s m a l le r  s i z e ,  M o n o su lc i te s  c f .  M. minimus i s  uncommon 

to  r a r e  i n  the  B la in e  Form ation .

F ig u re d  specim en; OPC 1070-197-5-2 .
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MONOSULCITES S p. A 

P l a te  9 ,  f ig u r e  5

E lo n g a te ,  s t r o n g l y  e l l i p s o i d a l  b i l a t e r a l  p o l l e n ;  s u lc u s  

e x te n d in g  f u l l  le n g th  o f  g r a in  and no t o v e r la p p in g  o r  gap ing ; 

w a l l  m o d era te ly  t h i c k  and f i n e l y  i n f r a p u n c t a t e ;  s i z e  95 by 31 

m ic ro n s .

The B la in e  Form ation  c o n ta in e d  many fu s i fo rm  e lo n g a te  

g r a in s  o f  s e v e r a l  g e n e ra ,  V i t t a t i n a , E q u i s e t o s p o r i t e s , C ycadop ites  

and M o n o s u lc i te s . M o n o su lc i te s  Sp. A d i f f e r s  from a l l  s p e c ie s  of 

th e s e  by i t s  extreme fu s i fo rm  e l l i p t i c a l  o u t l i n e  and in f r a p u n c t a te  

w a l l s .  M o n o su lc i te s  Sp. A i s  r a r e  i n  th e  B la in e  F o rm ation .

F ig u re d  specimen: OPC 1071 204 -2 -4 .



SPORAE DISPERSAS INCERTAE SEDIS

GENUS A SP. A 

P l a t e  1 , f ig u r e  9 

Spores r a d i a l ;  t r i l e t e ;  t r i a n g u l a r  i n  o u t l i n e ;  t r i l e t e  

r a i s e d  and th ic k e n e d ,  16 m icrons lo n g ,  no t  e x te n d in g  to  cingulum , 

d i s t a l  s u r f a c e  covered w ith  w id e ly  spaced lunae  1 to  3m in  d iam e te r ;  

t o t a l  d iam e te r  54 m ic rons;  c e n t r a l  body 44 m ic rons.

T h is  d i s t i n c t i v e  s p e c i e s ,  e a s i l y  reco g n ized  by i t s  d i s t a l  

lunae  and r a i s e d  t r i l e t e  ra y s  i s  r a r e  i n  th e  F low erpo t S h a le .

F igu red  specimen: OPC 1072-138-10-5 .

GENUS B Sp. A 

P l a t e  1 , f ig u r e  8 

Spores r a d i a l ;  t r i l e t e ;  t r i a n g u l a r  in  o u t l i n e ;  t r i l e t e  

d i s t i n c t ,  s inuous and t h r e e - f o u r t h s  th e  c e n t r a l  body in  s i z e ;  

c e n t r a l  body a t  th e  e q u a to r  su rrounded  by a f la n g e  4-5 microns 

w ide; d i s t a l  s u r f a c t  ornamented by b road  knobs and b a c c u la e  2-3 

m icrons in  d iam e te r  w i th  f in e  g ra n u le s  be tw een; o v e r a l l  d iam e te r  

46 m ic rons.

Genus B Sp. A d i f f e r s  from V e r r u c o s i s p o r i t e s  permatus 

Balme and H enne lly  by p o s s e s s in g  a wide f la n g e  r a t h e r  th an  a dense

79
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cingulum. T h is  s p e c ie s  i s  r a r e  in  th e  F low erpot Shale  and not 

reco rded  above t h i s  fo rm ation .

F igu red  specimen: OPC 1072-138-7-5 .

GENUS C Sp. A 

P la te  3 ,  f ig u r e s  5 ,  6 

B i s a c c a te  b i l a t e r a l  p o l le n  g r a in s ;  c e n t r a l  body e lo n g a te  

l o n g i t u d i n a l l y  w ith  proximal l a e s u r a  c r o s s in g  the  f u l l  le n g th  o f  

the  c e n t r a l  body; la e s u ra  may o r  may no t have th ickened  b o rd e r s ;  

s a c c i  d ip lo x y lo n o id  and o f f s e t  d i s t a l l y  so t h a t  a d i s t i n c t  s a c - f r e e  

a re a  i s  p r e s e n t ;  su lc u s  no t  a p p a re n t ;  s a c c i  s e m i - c i r c u l a r  o r  l a r g e r  

in  shape w i th  f in e  r a d i a l  r e t i c u l a t i o n .

T h is  new genus resem bles  th e  genus S a h n i s p o r i te s  Bhardwaj, 

1954 (now thought to  be a ju n io r  synonym o f  P o to n ie s p o r i t e s  Bhardwaj, 

1954) excep t  t h a t  t h i s  genus i s  d i s t i n c t l y  b i s a c c a t e  and does not 

approach  th e  monosaccate c o n d i t io n .  Rare i n  the  Flow erpot S h a le .

F igu red  specimens: OPC 1072-154-8-5 ; OPC 1072-138-7-2 .

GENUS D Sp. A 

P la te  3 , f ig u r e s  9 , 10, 11 

D is a c c a te  p o l le n ;  b i l a t e r a l ;  c e n t r a l  body c i r c u l a r  to  

e lo n g a te  o v a l  in  o u t l i n e ;  e q u a t o r i a l l y  bounded by fo lded  body w a l l ; 

p rox im a lly  e x in e  ru p tu r e s  i r r e g u l a r l y  a long  th e  lo n g i tu d in a l  a x is  

exposing  monolete l a e s u r a  o f  th e  i n t e x in e ;  b la d d e r s  s l i g h t l y  

d ip lo x y lo n o id  and i n f r a r e t i c u l a t e  w i th  r a d i a l  a lignm ent o f  the  

ra y s  e v id e n t .
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T h is  genus i s  abundant i n  th e  F low erpo t S ha le  and the  

B la in e  F o rm ation . Resembling L u e c k i s p o r i t e s , i t  i s  d i f f e r e n t i a t e d  

from i t  by th e  n a tu r e  o f  th e  d ih is c e n c e  o f  the  proxim al e x in e .  I t  

i s  a c o n tinuous  membrane t h a t  i s  r e n t  by a t e a r  which lea v e s  opposing  

s a w - te e th  ( p i .  3 ,  f i g .  9 ) ,  a l s o  th e  c i r c u m t o r i a l  fo ld  i s  a c o n s ta n t  

f e a t u r e  o f  th e  body. I t  d i f f e r s  from L u e c k i s p o r i t e s  v i r k k i a e  in  

n o t  p o s s e s s in g  th ick en ed  proxim al caps (K u la t te  o f  Klaus) b u t  a 

to r n  proxim al e x in e .  G a rd e n a s p o r i te s  K laus resem bles  t h i s  new genus 

somewhat b u t  i s  d i f f e r e n t i a t e d  from i t  by th e  l a c k  o f  th e  m onolete 

mark o f  th e  i n te x in e  and th e  c o n s i s t e n t  fo ld in g  o f  th e  c e n t r a l  body.

F igu red  specimen: OPC 1072-117-4-2 .

A d d i to n a l  f ig u re d  specimens: OPC 1072-117-4-3 ;
OPC 1071-107-1-4 .

GENUS E Sp. A 

P l a t e  8 , f ig u r e  9

P o ly s a c c a te  to  m odif ied  monosaccate w i th  r a d i a l  symmetry; 

a l e t e ;  t h i n  e l l i p s o i d a l  c e n t r a l  body embraced by th re e  o r  more t h in  

i n f r a r e t i c u l a t e  b l a d d e r s ;  c e n t r a l  body d a rk e r  a t  p o in t  o f  b la d d e r  

a t ta c h m e n ts  forming a r c i .

T h is  sm all  v a r i a b l e  p o ly s a c c a te  i s  r a r e  i n  the  F lowerpot 

S h a le  and a b s e n t  from th e  r e s t  o f  th e  reco v e red  assem b lages .  I t  

has  been  r e p o r te d  i n  th e  W e ll in g to n  Form ation  o f  Kansas where th re e  

and o c c a s io n a l ly  fou r  t h i n  s a c c i  have been  obse rved . Except fo r  

th e  a d d i t i o n a l  s a c c i  i t  i s  i d e n t i c a l  t o  th e  t h r e e - s a c c i  form.

C la rk e  (1965a) i l l u s t r a t e d  a t r i s a c c a t e  g r a in  from th e  Permian
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o f  B r i t a i n  t h a t  b e longs  to  th e  same genus as  th e  F low erpo t s p e c i e s .  

Genus E Sp. A d i f f e r s  from T r o c h o s p o r i te s  i n  n o t  p o s s e s s in g  a 

th ic k e n e d  m arg in a l  zone and from C r u s t a e s p o r i t e s  by l a c k in g  proxim al 

s t r i a t i o n s  o f  th e  c e n t r a l  body.

F ig u re d  specimen: OPC 1072-138-9 -2 .

GENUS F 

P l a t e  11, f i g u r e s  1, 2 , 3 

G e n e r ic  d ia g n o s i s :  B i l a t e r a l  d i s a c c a t e  p o l l e n ,  o v e r a l l

shape ro u n d ly  e l l i p t i c a l ;  c e n t r a l  body c i r c u l a r  in  o u t l i n e  w ith  

th e  exoex ine  d i s p l a y in g  fou r  b road  p u n c ta t e ,  g r a n u la r  to  r e t i c u l a t e  

r i b s  s e p a r a te d  by th re e  g ro o v es ,  o f  which the  c e n te r  groove may 

gape ; may p o sses s  two, one o r  no b road  t r a n s v e r s e  d i s t a l  r i b s ;  

s a c c i  s m a l l ,  merging sm ooth ly  w ith  th e  c e n t r a l  body and e n c lo s in g  

i t  l e a v in g  a t h i n  m arg in a l  band e n c i r c l i n g  i t .  S a c c i  i n f r a r e t i c u l a t e .  

Average o v e r a l l  s i z e  (20 measured specim ens) 30 to  35 m icrons long 

by 24 to  28 m icrons deep.

T h is  d i s t i n c t i v e  genus o c c u rs  commonly in  the  B la in e  

F o rm a tio n .  Due t o  i t s  d i a g n o s t i c  shape and a p p a r e n t ly  s h o r t  s t r a t i ­

g r a p h ie  r a n g e ,  i t  may prove to  be a v e ry  good in d ex  form fo r  the  

E l  Reno Group.

Z a u e r ,  1965, i l l u s t r a t e s  s e v e r a l  new genera  t h a t  he 

a s s ig n s  under th e  fam ily  name P a u c i s t r i a t i t i . Though no d e s c r i p t i o n  

was g iv en  and on ly  l i n e  draw ings i l l u s t r a t e  them, th e  E l  Reno forms 

a r e  reco g n ize d  a s  d i f f e r e n t  and w a r ra n t  ass ignm en t t o  a new genus. 

They should  be a s s ig n e d  to  th e  s t r i a t i t i .
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GENUS F Sp. A 

P l a t e  I I ,  f ig u r e  I 

B i l a t e r a l ,  d i s a c c a t e  h ap lo x y lo n o id  p o l le n ;  o v e r a l l  

shape ro u n d ly  e l l i p s o i d a l ;  c e n t r a l  body c i r c u l a r  in  o u t l i n e ;  

proxim al s u r f a c e  o f  c e n t r a l  body w ith  fo u r  b road  r e t i c u l a t e  

r i b s ;  d i s t a l l y  two o v e r la p p in g  t r a n s v e r s e  r e t i c u l a t e  r i b s  a re  

p re s e n t  and w e l l  d e f in e d ;  s a c c i  s m a l l ,  r e t i c u l a t e  and merge 

smoothly w ith  th e  c e n t r a l  body, o v e r la p p in g  and forming a narrow 

rim  around i t .

Common i n  th e  B la in e  Form ation  and uncommon i n  the  

F low erpo t and Dog C reek S h a le s ,  Genus F Sp. A d i f f e r s  from s p e c ie s  

o f  T a e n ia e p o l l e n i t e s  i n  i t s  e l l i p t i c a l  shape and v e r t i c a l  d i s t a l  

r i b s .  I t  d i f f e r s  from P ro th a p lo x y p in u s  i n  h a v in g  fo u r  proxim al 

l o n g i t u d in a l  r i b s  and two t r a n s v e r s e  d i s t a l  r i b s .  Genus F Sp. A 

d i f f e r s  from Genus F Sp. B i n  h a v in g  two d i s t a l  r i b s  in s te a d  

o f  on ly  one.

F ig u re d  specimen; OPC 1071-204-2-2 .

GENUS F Sp. B 

P l a t e  11, f ig u r e  2 

B i l a t e r a l ,  d i s a c c a t e  s t r i a t i t i ;  o v e r a l l  shape e l l i p t i c a l  

to  fu s i fo rm ;  c e n t r a l  body i n d i s t i n c t ,  w i th  fo u r  l o n g i t u d in a l  r i b s ,  

o f  which th e  two median r i b s  a r e  t h i c k ,  d i s t i n c t  and r e t i c u l a t e ;  

d i s t a l l y  a s in g l e  b road  t r a n s v e r s e  r e t i c u l a t e  r i b  c ro s s e s  the  

c e n t r a l  body; s a c c i  r e t i c u l a t e  and a r e a s  o f  a t tach m en t  i n d i s t i n c t ;
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c re s c e n t  shaped s a c c i  merging smoothly w ith  c e n t r a l  body which 

shows s l i g h t  r im  developm ent.

Common in  the  B la in e  F orm ation , Genus F Sp. B d i f f e r s  

from Genus F Sp. A i n  h a v ing  a more e lo n g a te  sh ap e , on ly  one 

d i s t a l  r i b  and two s t ro n g  and two weak r i b s  on th e  proxim al 

s u r f a c e .

F ig u re d  specimen: OPC 1070-185-3-3 .

GENUS F Sp. C 

P la te  11, f ig u r e  3 

B i l a t e r a l ,  d i s a c c a t e  s t r i a t i t i ;  o v e r a l l  shape round ly  

e l l i p t i c a l ;  c e n t r a l  body c i r c u l a r ,  c ro ssed  p rox im ally  by four 

b road  r e t i c u l a t e  r i b s ;  s a c c i  s m a l l ,  c re s c e n t  shaped , merging 

even ly  over  c e n t r a l  body; d o r s a l l y  s a c c i  a t t a c h  a lo n g  a l in e  

n e a r  m id -re g io n  o f  c e n t r a l  body; broad  s a c - f r e e  a r e a  o f  c e n t r a l  

body p re s e n t  d i s t a l l y .

Uncommon in  th e  E l  Reno Group, Genus F Sp. C d i f f e r s  

from o th e r  s p e c ie s  o f  t h i s  genus in  lac k in g  the  t r a n s v e r s e  d i s t a l  

r i b  o r  r i b s .

F ig u red  specimen: OPC 1071-204-1-1.

GENUS G Sp. A 

P la te  11, f ig u r e s  4 ,  5 

B i l a t e r a l ,  d i s a c c a t e  p o l le n ;  o v e r a l l  shape e lo n g a te ,  

e l l i p t i c a l  to  fu s i fo rm ;  c e n t r a l  body ob long , e l l i p t i c a l ;  p rox im ally  

d iv id e d  i n to  th r e e  e lo n g a te  th ickened  ex inous  caps bounded by deep
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s u l c i ;  d i s t a l l y  w i th  l o n g i t u d in a l  s l i t ;  caps i n f r a r e t i c u l a t e ;  

s a c c i  s m a l l ,  i n f l a t e d ,  d ip lo x y lo n o id ,  i n f r a r e t i c u l a t e .

Uncommon i n  th e  F low erpot S h a le ,  Genus G was r a r e  i n  

the  o v e r ly in g  B la in e  and Dog Creek F o rm a tio n s .  Genus G d i f f e r s  

from Genus F n o t i c e a b l y  i n  th e  l o n g i t u d in a l  f is su re -b o u n d e d  

caps and sm all  i n f l a t e d  s a c c i .  The o r g a n iz a t io n  o f  Genus G i s  

such t h a t  the  l o n g i t u d in a l  f i s s u r e s  o f  s u l c i  d iv id e  th e  g r a i n  

i n t o  t h r e e  e lo n g a t e ,  i n f l a t e d  p o r t io n s  w ith  the  sm all  s a c c i  a t  

th e  te rm in u s .  W ith i n f l e c t i o n  o f  th e  d i s t a l  l a e s u r a  and r e d u c t io n  

o f  the  s a c c i  t h i s  type o f  g r a in  would resem ble  c lo s e l y  a t r i c o l p a t e  

angiosperm  p o l le n  g r a in .

F ig u re d  specimen: OPC 1072-138-10-3 , proxim al view.

A d d i t io n a l  f ig u re d  specimen: OPC 1072-154-8-2 , d i s t a l
v iew . ■

GENUS H Sp. A 

P l a t e  11, f ig u r e  6

B i l a t e r a l ,  b i s a c c a t e  m iospore; o v e r a l l  shape ro und ly  

e l l i p t i c a l ;  c e n t r a l  body e lo n g a te ;  la rg e  s in g l e  su lc u s  showing 

s l i g h t  th ic k e n in g ;  c o a rse  body r e t i c u l a t i o n s  merging w ith  those  

o f  th e  ex tre m e ly  sm all  s a c c i ;  s a c c i  b a se s  i n d i s t i n c t .

Rare  i n  th e  B la in e  Form ation , t h i s  unusua l b i s a c c a t e  

was not r e p o r te d  from th e  o th e r  s tu d ie d  sam ples. Genus H Sp. A 

d i f f e r s  from Genus G Sp. A i n  h a v in g  as  s t r o n g  s in g l e  su lc u s  and 

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

F ig u re d  specim en: OPC 1071-107-9-1 .
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GENUS I

G e n e r ic  d ia g n o s i s :  B i l a t e r a l ,  b i s a c c a t e  m iospo rcs ;

o v e r a l l  shape b r o a d ly  o v a l ;  c e n t r a l  body l a r g e  c i r c u l a r  and 

i n f l a t e d ;  co n v o lu te  p a t t e r n  on proxim al s u r f a c e  o f  da rk  c i r c u l a r  

to  ova l  in n e r  body; s a c c i  p en d a n t ,  i n f r a r e t i c u l a t e ;  d i s t a l  

p o in t  o f  s a c c i  a t ta c h m e n t  s m a l le r  th an  d iam e te r  o f  the  c e n t r a l  

body , c e n t r a l l y  l o c a te d  and somewhat i n d i s t i n c t .

The un u su a l  n a tu r e  o f  th e  l a r g e ,  t h i n  i n f l a t e d  c e n t r a l  

body w i th  th e  d a rk  i n n e r  body r e f l e c t i n g  th e  b r a i n - l i k e  s c u lp tu re d  

p a t t e r n  d i f f e r e n t i a t e s  Genus I  from F i m b r i a e s p o r i t e s  whose sm all 

c i r c u l a r  c e n t r a l  body s l i g h t l y  resem bles  t h i s  form. The s p e c ie s  

o f  Genus I  a p p e a r  to  be r e s t r i c t e d  t o  the  B la in e  F orm ation .

GENUS I  Sp. A 

P l a t e  11, f ig u r e  7

B i l a t e r a l ,  b i s a c c a t e  m iospo re ;  o v e r a l l  shape b ro a d ly  

o v a l ;  c e n t r a l  body l a r g e ,  c i r c u l a r  and i n f l a t e d  w i th  th e  proxim al 

s u r f a c e  b roken  i n t o  f in e  co n v o lu te  b r a i n - l i k e  p a t t e r n s ;  da rk  

brown c i r c u l a r  in n e r  body p r e s e n t ;  s a c c i  s m a l l , s e m i - c i r c u l a r ,  

p en d a n t ,  i n f r a r e t i c u l a t e ;  a t ta c h m e n t  a r e a  d i s t a l l y  s h o r t e r  than  

the  d iam e te r  o f  c e n t r a l  body; o v e r a l l  s i z e  48 by 41 m ic rons;  

c e n t r a l  body 40 m icrons in  d ia m e te r ;  in n e r  body 28 m icrons i n  

d i a m e te r .

Uncommon i n  o c c u r r e n c e .  Genus I  Sp. A a p p e a rs  to  be 

r e s t r i c t e d  to  th e  B la in e  F o rm a tion . Genus I  Sp. A d i f f e r s  from
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Rhizomaspora r a d i a t a  in  th e  n a tu r e  o f  th e  la rg e  i n f l a t e d  c e n t r a l  

body, sm a l l  pendant s a c c i  and co n v o lu te  p a t t e r n  o f  the  proxim al 

e x i n e .

F ig u re d  specimen; OPC 1071-94-9-4 .

GENUS I  Sp. B 

P l a t e  11, f ig u r e  8 

B i l a t e r a l ,  b i s a c c a t e  m iospore; o v e r a l l  shape b ro a d ly  

o v a l ;  c e n t r a l  body o v a l  i n  o u t l i n e ,  l a r g e ,  i n f l a t e d ;  proxim al 

s u r f a c e  w ith  c o a rse  b r a i n - l i k e  c o n v o lu t io n s ;  d a rk  oval innerbody  

p r e s e n t ;  no ge rm ina l  opening  v i s i b l e ;  s a c c i  s e m i - c i r c u l a r ,  pendan t,  

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

body m id - l i n e ;  o v e r a l l  d im ensions 76 by 57 m ic ro n s ,  c e n t r a l  body 

55 m icrons i n  d ia m e te r ,  d a rk  in n e r  p o r t i o n  38 m icrons wide.

Genus I  Sp. B i s  uncommon in  o cc u rre n ce  in  th e  B la in e  

Fo rm ation . Genus I  Sp. B i s  d i s t i n g u i s h e d  from Genus I  Sp. A 

by i t s  l a r g e r  o v e r a l l  s i z e ,  c o a r s e r  c o n v o lu t io n s  and l a r g e r  s a c c i .  

F ig u re d  specimen: OPC 1071-94-10-6 .

GENUS J  Sp. A 

P l a t e  12, f ig u r e  4 

G ra in s  r a d i a l ;  a l e t e ;  c i r c u l a r  to  o v a l  in  o u t l i n e ;  

b la d d e r  r i g i d ;  c e n t r a l  body da rk  and i n d i s t i n c t ,  p lace  and mode 

o f  a t ta c h m e n t  a l s o  i n d i s t i n c t ;  o u te r  b la d d e r  w a l l  f a i r l y  t h i c k ,  

covered  w ith  numerous sm all  fo ld  o r ie n te d  in  s i m i l a r  d i r e c t i o n s .
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Genus J  Sp. A d i f f e r s  from Psophosphaera  Sp. A in  

p o sses s in g  a da rk  c e n t r a l  body and by la c k in g  s t ro n g  p e r ip h e r a l  

f o ld s .  T h is  form i s  r a r e  in  the  Dog Creek S h a le .

F igu red  specimen: OPC 1071-64-5-2 .

GENUS J  Sp. B 

P l a te  12, f ig u r e  5

G ra in s  r a d i a l ;  a l e t e ;  c i r c u l a r  i n  o u t l i n e ;  b la d d e r  w a l l  

r i g i d ,  l a e v i g a t e ,  no t  fo ld e d ;  c e n t r a l  body d a rk  and i n d i s t i n c t .

Rare i n  the  B la in e  Fo rm ation , Genus J  Sp. B d i f f e r s  

from Genus J  Sp. A i n  h a v ing  th i c k e r  b la d d e r  w a l ls  and p o s s e s s in g  

a d a rk  i n d i s t i n c t  c e n t r a l  body and a 20 m icrons s m a l le r  o v e r a l l  

s i z e .

F igu red  specimen; OPC 1070-197-6-2 .

GENUS J  Sp. C 

P l a te  12, f ig u r e  6

G ra in s  r a d i a l ;  a l e t e ;  c i r c u l a r  in  o u t l i n e ;  b la d d e r  w a ll  

t h i n ,  r i g i d  and v e rm ic u la te ,  somewhat fo ld e d ;  c e n t r a l  body da rk  

and i n f r a r e t i c u l a t e .

An uncommon palynomorph in  the  m iddle B l a in e ,  Genus J  

Sp. C d i f f e r s  from Genus J  Sp. A and Sp. B i n  i t s  d i s t i n c t  c e n t r a l  

body and th in n e r  b la d d e r  w a l l .

F ig u red  specim en: OPC 1072-154-3 -2 .
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Turma A c r i ta rc h a  E v i t t

Subturm a D iac ro m o rp h itae  Downie, E v i t t  and S a r je a n t ,  1963

Genus ACANTHODIACRODIUM Tim ofeev , 1958

Type S p e c ie s :  A can thod iacrod ium  d e n t i f e ru m  Tim ofeev, 1958,
p . 831, p l .  1, f i g .  2 and p l .  3 , f i g .  2.

ACANTHODIACRODIUM Sp. A 

P l a te  12, f ig u r e s  7, 8, 9

B i l a t e r a l  a c r i t a r c h ,  o v e r a l l  shape round ly  e l l i p t i c a l ;

c e n t r a l  body c i r c u l a r  to  o v a l ,  covered by o u te r  e l l i p t i c a l  membrane; 

po les  s im i l a r  and possess  many s h o r t  to  m odera te ly  long  sp in e s

from 5 to  7 m icrons in  l e n g th ;  o v e r a l l  ave rage  s i z e  36 by 28 m ic rons,

c e n t r a l  body 20 by 28 m icrons.

T h is  a c r i t a r c h  was common i n  th e  E l  Reno Group. Timofeev 

(1 9 5 8 ) ,  in  h i s  monumental work, reco g n ized  107 s p e c ie s  from th e  

Cambrian o f  R u s s ia .  T h is  marks th e  f i r s t  r e p o r t  o f  th e  genus in  

th e  U n ited  S t a t e s  and f i r s t  occu rren ce  i n  th e  Permian. I t  occurs  

w i th  f requency  th roughou t  th e  s e c t i o n  in  a l l  th r e e  u n i t s .  Due to  

t h i s  frequency  o f  occu rren ce  i t  i s  though t  to  be i n  p lace  and no t 

r e c y c le d .

F igu red  specimen: OPC 1071-64-1-5 .

A d d i t io n a l  f ig u re d  specim ens: OPC 1072-117-4-5 ;
OPC 1071-64-7-3 .
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The o v e r a l l  p a ly n o lo g ie  s p e c t r a  o f  the  E l  Reno Group 

i s  p red o m in an t ly  gymnospermous in  n a tu re  w i th  b i s a c c a t e  p o l l e n ,  

b o th  s t r i a t e  and n o n - s t r i a t e  t y p e s ,  making up 75% or more o f  

t h e  f o s s i l s  p r e s e n t  in  the  p a ly n o lo g ie  assem blages  (F ig .  2) . 

M onosaccate  and t r i l e t e  sp o res  which a r e  d iv e r s e  i n  types  and 

s p e c i e s ,  a r e  no t found i n  abundance b u t  occur s p a r s e ly  th roughout 

th e  s tu d i e d  s e c t i o n .  L u e c k i s p o r i t e s  i s  th e  dominant genus i n  the  

F lo w e rp o t ,  Lower B l a i n e ,  Upper B la in e  and Dog Creek assem blages .

I t  i s  o n ly  i n  th e  m iddle  B la in e  assem blages  t h a t  th e r e  i s  no t 

a predominance o f  th e  genus. I n  th o se  s t r a t a  i t  i s  r e p la c e d  by 

t h e  genus P so p h o sp h a e ra . L u e c k i s p o r i t e s  i s  the  dominant genus 

i n  the  Z e c h s te in  Form ation  o f  Germany (G rebe, 1957, K la u s ,  1963) 

which i s  a l s o  an  e v a p o r i t e  sequence q u i t e  s i m i l a r  to  the  E l  Reno.

The resem blance  o f  th e  assem blages  i s  a  r e s u l t  o f  a s i m i l a r i t y  

i n  age and env ironm ent o f  th e  two a r e a s .

Comparison o f  the  E l  Reno p a ly n o lo g ie  assem blages  w ith  

p u b l is h e d  Permian assem blages  i n  s e l e c t e d  l i t e r a t u r e  from th roughou t  

t h e  world  i s  summarized on T a b le  2. As p r e v io u s ly  n o te d ,  the  

Z e c h s t e i n  o f  Germany (K lau s ,  1963) b e a r s  th e  c lo s e s t  p a ly n o lo g ie  

re sem b lan ce  o f  a l l  sp o re  and p o l l e n  assem blages  reviewd o u ts id e

90
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th e  U n ited  S t a t e s .  The Flowerpot assem blage o f  W ilson (1962a) 

b e a r s  c l o s e s t  resem blance  (75%) o f  a l l  pub lished  d a t a .  The 

W e l l in g to n  m i c r o f o s s i l  assem blage i s  second i n  resem blance (22%) 

o f  th e  p u b lished  m a t e r i a l  from the  Permian o f  the  U nited  S t a t e s .

The p a ly n o lo g ie  assem blages recovered  from the  s e v e ra l  

d i f f e r e n t  F low erpo t S h a le  samples a r e  s im i la r  in  com position  but 

v a ry  somewhat in  the  r e l a t i v e  pe rcen tage  o f  the  spo res  and p o l le n  

p r e s e n t  ( se e  F ig u re  2 ) .  The G reer  County F low erpot Sha le  assem blages 

c o n ta in  from 56 to  65% o f  the  genus L u e c k i s p o r i t e s , from 6 to  12%

S t r o t e r s p o r i t e s  communis and from 3 to  5% o f  the  genus V i t t a t i n a .

I n  com parison , th e  B la in e  County Flow erpot sample c o n ta in s  42% 

L u e c k i s p o r i t e s , 14% s t r i a t e  genera  (P ro to h a p lo x y p in u s , S t r o t e r ­

s p o r i t e s  r i c h t e r i  , H a m ia p o l le n i te s )  and 10% V i t t a t i n a . The 

rem a in in g  34% o f  th e  assem blage i s  composed o f  n o n - s t r i a t e  d i s a c c a te  

and m onosaccate  p o l l e n ,  r a r e  t r i l e t e  spo res  and a few specimens o f  

P sophosphaera .

The two F low erpot Sha le  l o c a t i o n s ,  CPC 1070 from B la in e  

County and OPC 1071 from G reer  County, a re  g e o g ra p h ic a l ly  more 

th a n  one hundred m ile s  a p a r t  and a r e  s i t u a t e d  on o p p o s i te  s id e s  

o f  th e  Anadarko B a s in .  The sed im en ta ry  m a te r i a l  (a s  w e l l  as  the  

s p o re s  and po llen )  d e p o s i te d  a t  the  two l o c a l i t i e s ,  a c co rd in g  to  

Fay (Fay , 1964, p. 27) had two d i f f e r e n t  sou rce  a r e a s .  The 

m a t e r i a l  fo r  the  B la in e  County F low erpot S ha le  may have been 

d e r iv e d  from th e  Ozark Dome w h ile  th e  G reer  County m a te r ia l  

p ro b ab ly  had i t s  o r i g i n  i n  th e  A rbuck les  and O uachita  Mountain
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system  o r  perhaps a w e s te rn  o r  s o u t h e a s t e r l y  so u rc e .

The B la in e  Form ation  assem blages  c o n ta in  many d i s t i n c t i v e  

genera  and s p e c ie s  which e i t h e r  a r e  r e s t r i c t e d  to  the B la in e  or 

a r e  b e s t  developed  i n  t h a t  assem blage . I t  i s  i n  th e  B la in e  t h a t  

P sophosphaera , Genus F ,  Genus G and the  g ranu lo se  ornamented 

s p e c ie s  o f  V i t t a t i n a  a r e  b e s t  r e p r e s e n te d .  The d i f f e r e n t  genera  

o f  s t r i a t i t i  p o l le n  g ra in s  a l s o  rea c h  t h e i r  g r e a t e s t  r e l a t i v e  

abundance w i th in  t h i s  fo rm a tio n . S t r o t e r s p o r i t e s  communis,

S t r o t e r s p o r i t e s  Sp. A , s p e c ie s  o f  P ro tohap loxyp inus  and g ra in s  

o f  Genus F ,  Genus G c o n s t i t u t e  th e  p e rc e n ta g e  o f  th e  assem blage 

encompassed by th e  group s t r i a t i t i .  The lower p o r t io n  o f  the  

B la in e  Form ation  c o n ta in s  th e  h ig h e s t  r e l a t i v e  p e rcen tag e  o f  

L u e c k is p o r i t e s  in  the  E l  Reno Group ( se e  F ig u re  2 ) .  The middle 

B l a in e ,  how ever, has  the  s m a l le s t  p e rc e n ta g e  o f  L u e c k is p o r i t e s  

and the  h ig h e s t  p e rcen tag e  o f  P sophosphaera . T h is  l a t t e r  genus 

com ple te ly  dom inates the  m iddle B la in e  ran g in g  from 62% i n  B la in e  

County sample OPC 1070-185 to  72% in  Harmon County sample OPC 

1071-204. T h is  f o s s i l  may be a m arine form. I n  th e  l e v e l s  where 

Psophosphaera i s  dominant the  t e r r e s t r i a l  spo re  and p o l le n  abundance 

i s  a t  minimum i n d i c a t i n g  t h a t  e i t h e r  land was a  g r e a t e r  d i s t a n c e  

away o r  p o s s ib ly  t h a t  spo res  and p o l le n  were no t b e in g  produced , 

t r a n s p o r te d  o r  p rese rved  a t  th e  same r a t e .

The f o s s i l i f e r o u s  h o r iz o n s  c o l l e c t e d  w i th in  th e  Van 

V a c te r  ( se e  F ig u re  1) Gypsum Member (OPC 1071-107 and 94) d i f f e r  

p a ly n o lo g ic a l ly  w i th  the  u n d e r ly in g  B la in e  assem b lages .  The
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Van V a c te r  assem blage c o n ta in s  18-26 p e rc e n t  S t r l a t i t e s  physema 

comb. nov. which c h a r a c t e r i z e s  no t  on ly  th e  Van V a c te r  assem blages  

b u t  a l s o  th e  Dog C reek S ha le  assem blages  (OPC 1071-64 and 74).

W ith in  th e  Van V a c te r  assem blage  th e r e  i s  a marked in c r e a s e  i n  th e  

r e l a t i v e  abundance o f  L u e c k i s p o r i t e s  and a  c o rre sp o n d in g  d e c re a se  

i n  Psophosphaera  (sam ple OPC 1071-107). S p e c ie s  o f  V i t t a t i n a  

w i th  g ran u lo se  o rn am en ta t io n  a t t a i n  t h e i r  h i g h e s t  r e l a t i v e  abundance 

(22% i n  sample OPC 1071-94) .

The assem blage o f  palynomorphs from th e  Dog C reek Sha le  

i s  d i s t i n c t i v e  i n  t h a t  th ey  c o n ta in  an abundance o f  th e  fungal 

s p o re ,  R e d u v ia sp o ro n i te s  c a te n u lu s  W ilson and th e  s t r i a t e  g r a i n ,  

S t r i a t i t e s  physema comb.nov. L u e c k is p o r i t e s  c o n s t i t u t e s  from 41 

to  62% o f  th e  a ssem b lag es .  A lso  i n  the  Dog C reek  assem blage 

r a r e  forms occur such as  C y c a d o p i te s , P a r a s a c c i t e s , Genus F and 

a sm all  p e rc e n ta g e  o f  P sophosphaera .

The degree  o f  p a ly n o lo g ic a l  resem blance  o f  the  Van 

V a c te r  assem blage w ith  th e  o v e r ly in g  Dog Creek  assem blage s u g g e s t s ,  

p a ly n o l o g ic a l ly ,  a c l o s e r  a f f i n i t y  o f  th e  Van V a c te r  w ith  the  

o v e r ly in g  Dog Creek S ha le  th an  w ith  th e  u n d e r ly in g  B la in e  Form ation . 

S c o t t  and Ham (1957) mapped the  Van V a c te r  Gypsum a s  p a r t  o f  th e  

B la in e  Form ation  i n  th e  C a r te r  Area because  o f  i t s  g ro ss  l i t h o l o g i e  

s i m i l a r i t i e s  w i th  the  B la in e  as  exposed e lse w h e re .  They n o te d ,  

however, t h a t  " . . . t h e  to p  o f  th e  Van V a c te r  o r  to p  o f  the  B la in e  

i s  shown t o  be s t r a t i g r a p h i c a l l y  h ig h e r  th a n  th e  to p  o f  th e  B la in e  

in  th e  type  l o c a l i t y . "  ( S c o t t  and Ham, 1957, p. 20 ) .  Dr. R. 0 .  Fay
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o f  th e  Oklahoma G e o lo g ic a l  S u rvey , d e s c r ib e d  th e  type  l o c a l i t y  o f  

t h e  B la in e  Form ation  (Fay , 1962), reviewed th e  p a ly n o lo g ie  d a ta  

and su g g e s te d  a  p o s s ib le  ass ignm en t o f  the  Van V a c te r  to  the  

Dog C reek  Form ation  based  on th e  c lo s e  p a ly n o lo g ie  resem blance  

o f  th e  assem blages  (Fay , p e rs o n a l  communication, 1967).

I n  g e n e r a l ,  i t  may be s t a t e d  t h a t  th e  p o r t i o n  o f  th e  

E l  Reno Group covered  by th e  p re s e n t  i n v e s t i g a t i o n  i s  c h a r a c te r i z e d  

by  fou r  m ajor p a ly n o lo g ic a l  assem blages:

1. S t r o t e r s p o r i t e s  communis assem blage  o f  th e  
F low erpo t Fo rm ation .

2. L u e c k i s p o r i t e s  assem blage o f  th e  Lower B la in e  
F o rm a tion .

3 . Psophosphaera  assem blage  o f  th e  B la in e  Form ation .

4 .  S t r i a t i t e s  physema assem blage  o f  th e  Dog Creek 
S h a le  and Van V a c te r  Gypsum.

The p a ly n o lo g ic a l  r e c o rd  o f  th e  E l  Reno Group i l l u s t r a t e s  

a  change from a p o s s ib l e  n e a r - s h o re  b r a c k i s h  environm ent i n  th e  

F lo w e rp o t ,  dom inated by  l a n d -d e r iv e d  gymnbspermous s a c c a te  p o l le n  

and  c o n ta in in g  r a r e  m arine a c r i t a r c h s ,  to  a  c o n d i t io n  t h a t  p e rm it ted  

P sophosphaera  t o  a p p a r e n t ly  dom ina te . The samples c o n ta in in g  t h i s  

l a t t e r  assem blage  (OPC 1070-185 and OPC 1071-204) a r e  from s h a le s  

a s s o c i a t e d  w i th  m assive gypsum b e d s .  These samples may i n d i c a t e  

a  more m arine  c o n d i t io n  by th e  dominance o f  P sophosphaera . The 

Dog C reek  S h a le  was p ro b ab ly  d e p o s i te d  under th e  same c o n d i t io n s  

a s  was th e  F low erpo t S h a le .



95

The sp o re s  and p o l le n  reco g n ized  in  the  E l  Reno Group 

s u b s t a n t i a t e  an  age assignm ent o f  Upper Permian fo r  th e s e  s t r a t a .

S t r o t e r s p o r i t e s , T u b a n t i a p o l l e n i t e s , T a e n ia e p o l l e n i t e s  and K la u s i - 

p o l l e n i t e s  have been  reco rded  e lsew here  i n  sedim ents  o f  Upper Permian 

ag e .  There  a r e  a l s o  p re s e n t  i n  th e  s tu d ie d  assem blages  genera  t h a t  

range  from Lower Permian i n t o  Upper Perm ian. These forms, however, 

a r e  r a r e  in  the  E l  Reno b u t  a r e  g e n e r a l l y  abundant in  Lower Permian 

a ssem b lages .  These genera  a r e  H a m ia p o l l e n i t e s , P o t o n ie i s p o r i t e s  

and N u s k o i s p o r i t e s .



TABLE 2

SUMMARY OF DISTRIBUTION OF PERMIAN PALYNOMORPHS 

FR(M REPRESENTATIVE LOCALITIES

Comparison Ru* Ca Ge In OW OH OE

Number o f  named 
s p e c ie s  r e p o r te d 72 76 49 28 24 22 37

S p e c ie s  i n  common 
w i th  E l  Reno Group 6 8 15 1 18 5 -

P e rce n tag e  i n  common 
w i th  E l  Reno Group 7.3 10.5 30 .6 3 .5 75.0 22 .7 -

*Ru-Russia  (Z a u e r ,  V. V . ,  1965)
Ca-Canada ( J a n s o n lu s ,  J a y ,  1962)
Ge-Germany ( K la u s , W ilhelm , 1963)
I n - I n d i a  (B haradw aj, D. C . , 1962)
OW-Oklahoma W ilson  (W ilson , L . R . , 1962)
OH-Oklahoma Hedlund (Hedlund, R ic h a rd ,  1965) 
OE-Oklahoma E l  Reno Group

96



Flowerpot Shole Blame Formation Dog Creek Shale

OPC 1072 OPC 1071

%OPC 1070



BIBLIOGRAPHY

A ndreeva, E . M . , e t  a l . ,  1956, A t l a s  o f  th e  le a d in g  forms o f  the  
fauna and f l o r a  o f  th e  Permian d e p o s i t s  i n  th e  Kuznetsk  
b a s in :  Vsesoyuznogo Neftyanogo N a u c h n o - Is s le d o v a te l 's k o g o  
Geologorazvedochnogo I n s t i t u t a  (VSEGEI) , M in i s t .  g e o l .  
i x  oohr .  n e l r .  SSR, p 233-286, p i s .  XLIII-LX ( i n  R u s s i a n ) .

Balm e, B . E . ,  1952, The p r i n c i p a l  m ic ro sp o re s  o f  th e  Permian Coals
o f  C o l l i e :  G eo l .  S u rv .  W est. A u s t . ,  B u l l .  105, p. 164-201.

__________ 1959, Some p a ly n o lo g ic a l  ev id en ce  b e a r in g  on th e  development
o f  th e  G l o s s o p te r i s - F lo r a :  E v o l .  L iv .  Organimus, p. 259- 
380, M elbourne.

__________ 1963, P l a n t  m ic r o f o s s i l s  from th e  Lower T r i a s s i c  o f  W estern
A u s t r a l i a :  P a la e o n to lo g y ,  v o l .  6 ,  p t .  1, p. 12-40 , p i s .  4 -6 .

Balm e, B. E . ,  and H enne ly ,  J .  P. P . ,  1955, B i s a c c a te  sporomorphs from 
A u s t r a l i a n  Permian c o a ls :  A u s t .  J .  B o t . ,  3 ,  v o l .  1, p. 89- 
98 , p i s .  1 -6 .

_________ 1956a, Monol e t e , monocolpate and a l e t e  sporomorphs from
A u s t r a l i a n  Permian sed im en ts :  A u s t .  J .  B o t . ,  4 ,  no. 1, 
p . 54 -61 , p i s .  1-3 .

Balme, B. E . and H enne ly ,  J .  P. P . ,  1956b, T r i l e t e  sporomorphs from 
A u s t r a l i a n  Permian sed im en ts :  A u s t .  J .  B o t . ,  4 ,  no . 3 , 
p . 240-260, p i s .  1 -10 , f i g s .  1 -2 .

B e c k e r ,  C. M . , 1930, S t r u c t u r e  and s t r a t i g r a p h y  o f  so u th w es te rn
Oklahoma: Amer. A ssoc . Pe tro leum  G e o l o g i s t s , B u l l . ,  v o l .  14, 
p .  37-56 .

B hardw aj, D. C . , 1954, E in ig e  neue S po ren g a ttu n g en  des Saarkarbons:
Neues Jah rbuch  G eo log ie  P a l a o n t o lo g i e , M o n a tsh e f te ,  v o l .  11, 
p. 512-525, 12 f i g s .

98



99

B hardw aj, D. C . ,  1955b, An approach  to  the  problem o f  taxonomy and 
c l a s s i f i c a t i o n  i n  th e  s tu d y  o f  Sporae d i s p e r s a e ;  P a lae o -  
b o t a n i s t ,  Lucknow, v o l .  4 ,  p. 3 -9 .

__________ 1955c, The Spore genera  from th e  Upper C a rb o n ife ro u s  c o a ls
o f  th e  S aa r  and t h e i r  v a lu e  in  s t r a t i g r a p h i c a l  s tu d i e s ;  
P a l a e o b o t a n i s t ,  v o l .  4 ,  p. 119-150, 2 p i s . ,  3 t a b l e s ,  
t e x t  f i g s .

__________ 1962a, The Miospore genera  i n  th e  c o a ls  o f  R an igan j S tage
(Upper Permian) I n d ia :  P a l a e o b o ta n i s t ,  v o l .  9 , p. 68-106.

 1962b, The o r g a n iz a t io n  i n  p o l le n  g r a in s  o f  some e a r l y
c o n i f e r s :  The P a l a e o b o t a n i s t ,  v o l .  12, no . 1 , p. 18-26, 
p i s . ,  t e x t  f i g s .

1964, P o t o n ie i s p o r i t e s  B h a rd . ,  i h r e  M orpholog ie , S ys tem e tik  
und S t r a t i g r a p h i e :  F o r t s c h r .  G eo l.  R he in Id .  u . W e s t f . ,  v o l .
12, p. 45 -5 4 ,  1 p i .

B haradw aj, D. C. and S a lu jh a ,  S . K . ,  1963, S p o ro lo g ic a l  s tudy  o f  
seam V II I  i n  Ramiganj C o a l f i e l d ,  B ih a r  ( In d ia )  -  p a r t  1 
D e s c r ip t io n  o f  spo rae  d i s p e r s a e :  P a l e o b o t a n i s t , v o l .  12, 
no . 2 , p. 181-215.

B haradw aj, D. C. and T iw a r i ,  R. S . ,  1963, On Two Monosaccate Genera 
from B arakar  S tage  o f  I n d ia :  The P a l a e o b o t a n i s t ,  v o l .  12, 
no. 2, p. 139-146, 2 p i s .

1964, The c o r r e l a t i o n  o f  coalseam s in  Korba C o a l f i e l d ,  Lower 
Gond Wanas, I n d ia ;  Cinqueme Congres I n t .  de S t r a t i g r a p h i e  
e t  de G eo log ie  du C a r b o n i f è r e ,  p. 1131-1143, p i s .  1 and 2.

Bhardw aj, D. C. and V en k a tac h a la ,  B . S . ,  1957, M i c r o f l o r i s t i c  evidence  
on th e  boundary between th e  C a rb o n ife ro u s  and Permian systems 
i n  P f a lz  (W. Germany): P a l a e o b o t a n i s t ,  Lucknow, v o l .  6 ,
p. 1 -11 , 2 p i s . ,  5 t a b l e s .

Bond, T . A . ,  1964, Removal o f  c o l l o i d a l  m a t e r i a l  from p a ly n o lo g ic a l
p r e p a r a t i o n s :  Okla. G eo l.  S u rvey , Okla. Geology N o te s ,  v o l .
24, no. 9 , p. 212-213.

B ru sh ,  G. S . ,  1962, Gymnospermous p o l le n  from some Permian and
M esozoic sed im ents  i n  th e  U nited  S t a t e s :  Spores e t  P o l le n ,
V o l.  IV, no. 2 , p. 337, a b s .  I n t e r n a t i o n a l  Congress on P a l y n . , 
Tucson.



100

B u t te r x w r th ,  M. A. and W il l i a m s ,  R. W ., 1954, D e s c r ip t io n  o f  n ine  
s p e c ie s  o f  sm all  spo res  from th e  B r i t i s h  Coal M easures: 
Ann. Mag. N a t .  H i s t . ,  S e r .  12, 7 , 753-764.

C la rk e ,  R. F .  A . ,  1965a, B r i t i s h  Permian s a c c a te  and m onosulcate
m iospores:  P a la e o n to lo g y ,  v o l .  8 , p t .  2 , p. 322-354, 
p i .  40-44 .

__________ 1965b, Keuper m iospores from W o rc e s te r s h i r e  England:
P a la e o n to lo g y ,  v o l .  8 , p t .  2 , p. 294-321.

C ra g in ,  F . W ., 1896, The Permian system  o f  Kansas: Colorado  C o l le g e ,
S t u d i e s ,  v o l .  6 ,  p. 1 -48 .

De J e r s e y ,  N. J . , 1946, M icrospore  ty p es  i n  some Queensland Permian 
c o a ls :  Univ . Queensland P a p . ,  D e p a r t .  G e o l . ,  3 ,  (New S .)  
No. 5 , B r isb a n e .

Downie, C . ,  1958, An Assemblage o f  M icrop lank ton  from th e  S h in s to n  
S h a le s  (Trem adocian): P ro c .  Y orks. G eo l.  S o c . ,  v o l .  31, 
p. 331-349, p i s .  16-17.

Downie, C . ,  E v i t t ,  W. R . , and S a r j e a n t ,  W. A. S . ,  1963, Dino-
f l a g e l l a t e s ,  r y s t r i c h o s p h e r e s , and th e  c l a s s i f i c a t i o n  
o f  th e  a c r i t a r c h s :  S ta n fo r d  U n i v e r s i ty  P u b l i c a t i o n s ,
G eo l .  S c i . ,  v o l .  V I I ,  no . 3 ,  p. 3 -13 .

D u lhun ty ,  J .  A . ,  1945, P r i n c i p a l  m ic ro sp o re - ty p e s  i n  th e  Permian 
c o a ls  o f  New South  W ales;  L innean  Soc. New South  W ales , 
P r o c . ,  v o l .  70 , p t .  3 - 4 ,  1 p l . ,  3 f i g s .

D unbar, C. 0 . ,  e t  a l . ,  1960, C o r r e l a t i o n  o f  th e  Permian fo rm ations  
o f  N orth  America; G eo l .  Soc. A m erica ,  B u l l . ,  v o l .  71, 
p. 1763-1806, 1 p l . ,  2 f i g s .

F ay , R. 0 . ,  1962, Geology and m in e ra l  r e s o u rc e s  B la in e  County:
O kla . G eo l.  S u rv ey ,  B u l l .  89, 258 p.

1964, B la in e  Form ation  n o r th w e s te rn  Oklahoma: Okla . G eol. 
S u rvey , B u l l .  98, 238 p.

F r e u d e n th a l ,  T . ,  1964, P a leo b o tan y  o f  th e  M esophytic  I ;  Pa lynology 
o f  Lower T r i a s s i c  Rock S a l t ,  H engelo , The N e th e r lan d s :
A c ta  B o ta n ic a  N e e r la n d ic a ,  v o l .  13, p. 209-236.

Funkhouser ,  J .  W. and E v i t t ,  W. R. , 1959, P r e p a r a t i o n  te c h n iq u e s  fo r  
a c i d - i n s o l u b l e  m i c r o f o s s i l s ;  M ic ro p a le o n to lo g y ,  v o l .  5 , 
no .  3 ,  p. 369-375, t e x t  f i g s .  1 -2 .



101

G ould , C. N . , 1902, G e n e ra l  geo logy o f  Oklahoma: O kla . D ep t.  Geology 
and N a t .  H i s t o r y ,  2nd B ie n .  R e p t . ,  p. 17-137.

__________ 1905, Geology and w a te r  r e s o u r c e s  o f  Oklahoma: U. S. G eo l .
S u rv ey , W ate r-Supp ly  Paper  148, 178 p.

G rebe , H . , 1957, Zur M ik ro f lo ra  des  n i e d e r r h e i n i s c h e n  Z e c h s te in s :
G eo l. L a u d e s a n s t a l t , G eo l .  J a h rb u c h ,  v o l .  73, p. 51 -74 ,
3 p i s .

G rebe , H i ld e  and S c h w e i tz e r ,  H ans-Joach im , 1964, D ie Sporae d i s p e r s a e  
des n i e d e r r h e i n i s c h e n  Z e c h s te in s :  F o r t s c h r .  G eo l.  R h e in ld .
u .  W e s t f . ,  p . 201-224, 12 p i s . ,  9 f i g s . ,  2 t a b l e s .

H a r t ,  G. F . , 1960, M ic r o f l o r a l  i n v e s t i g a t i o n  o f  th e  Lower c o a l  m easures 
(K -2); Ketewaker-Mehuchuma C o a l f i e l d ,  Tanganyika: G eo l. Surv . 
Tanganyika B u l l .  30 , D eres  Salaam , 18 p . ,  3 p i s .

1964, A rev iew  o f  th e  c l a s s i f i c a t i o n  and d i s t r i b u t i o n  o f  
th e  Permian m iospore: D is a c c a te  S t r i a t i t i .  Cinquième 
Congres I n t e r n a t i o n a l  de S t r a t i g r a p h i e  e t  de G eo log ie  de 
C a r b o n i f è r e .

__________ 1965, The S y s te m a t ic s  and d i s t r i b u t i o n  o f  Permian m iospores :
W itw a te rs ra n d  Univ. P r e s s ,  252 p . ,  42 t e s t  f i g s .

H edlund, R. W., 1964, P a ly n o lo g ic a l  assem blage  from th e  Permian
W e ll in g to n  F o rm a t io n ,  Noble C ounty , Oklahoma: O kla . G eo l.  
S u rvey , Okla . Geology N o te s , v o l .  25, no. 8 , p. 236-241,
3 p i s .

H e n n e l ly ,  J .  P. F . , 1958, S pores  and p o l le n s  from a P e rm ia n -T r ia s s ic  
T r a n s i t i o n ;  N.S.W. P ro c .  L in n .  S o c . ,  v o l .  83, p. 363-369.

I n o so v a ,  K. I .  and N e s te re n k o ,  C. P . ,  1955, On sp o re s  and p o l le n s  from 
th e  Permian d e p o s i t s  o f  th e  D onets  b a s in :  P a ly n o lo g ie  
T r a n s l a t i o n s  2 , G. F . H a r t ,  Johannesburg  from Doklady Akad. 
Nauk SSR, v o l .  100, no . 4 ,  p. 779-782.

J a n s o n iu s ,  J . ,  1962, P a lyno logy  o f  Permian and T r i a s s i c  s e d im e n ts .
Peace R iv e r  a r e a .  W es te rn  Canada: P a la e o n to g ra p h ic a ,  B u l l .  
110, p. 35 -98 , 5 p i s . ,  3 f i g s . ,  4 t a b l e s .

J i z b a ,  K. M ., 1962, L a te  P a le o z o ic  b i s a c c a t e  p o l le n  from th e  U nited
S t a t e s  m id c o n t in e n t  a r e a ;  Jo u r  P a le o n to lo g y ,  v o l .  36 , no. 5.

K la u s ,  W ., 1953a, M ik r o s p o r e n s t r a t ig r a p h ie  d e r  o s t a l p in e n  S a lzb e rg e :  
V er. G eo l.  B. A . ,  v o l .  3 ,  p. 161-175.



102

K la u s ,  W ., 1953 b .  A lp in e  S a lzm ik ro p a la e o n to lo g y  ( sp o re n  d ia g n o se ) :  
P a la e o n t .  Z e i t s c h r i f t ,  Bd. 27, no. 1 -2 ,  p. 52-56.

1953c, P a lyno logy  o f  c o a l ,  s a l t  and o i l  in  A u s t r i a :  The 
M ic r o p a le o n to l o g i s t ,  v o l .  7 , p. 28-30.

1955, Uber d ie  Sporend iagnose  des d e u ts c h e n  Z e c h s te in s a l z e s  
und des A lp in e n  S a lz g e b i rg e s :  D eu tsch .  G eo l .  G e s e l l s c h a f t , 
Z e i t s c h r i f t ,  H annover, v o l .  105, p. 776-788, 2 p i s .

1963, Sporen aus  dem S u d a lp in e n  Perm: J b .  G eo l.  B .A . ,
Band 106, p. 229-361.

_________1964, Z ur  s p o r e n s t r a t ig r a p h i s c h e n  E in s tu n g  von g ip sfu h ren d e n
S c h ic h te n  i n  Buhrungen: E r d o e l - Z e i t - s c h r i f t ,  H e f t  4 ,  p. 3 -1 6 , 
4 p i s .

L e l e ,  K. M. , 1963, S tu d ie s  i n  th e  T a l c h i r  F lo r a  o f  I n d ia :  2. R e s o lu t io n  
o f  th e  sp o re  genus N u s k o is p o r i te s  P o to n ie  and K laus :  The 
P a l a e o b o t a n i s t ,  v o l .  12, no . 2 , p. 147-168.

L e l e ,  K. M . , and M a ith y ,  P. K . , 1965, An un u su a l  m onosaccate spore  
from th e  K a rh a rb a r i  S ta g e ,  G i r i d i h  C o a l f i e l d ,  I n d ia :  The 
P a l a e o b o t a n i s t ,  v o l .  12, no . 3 ,  p. 307-312, 1 p l . ,  t e x t - f i g s .

L e s c h ik ,  G. ,  1956, Sporen aus dem S a l s to n  des Z e c h s te in s  von Neuhof 
( b e i  F u l d e . ) :  P a la e o n to g ra p h ic a ,  s e r i e s  B , v o l .  100,
S e c t io n s  4 - 6 ,  p. 122-142, p i s .  20-22.

__________ 1958, S p o r e n s t r a t i g r a p h ic  im Perm und in  d e r  T r ia s :  Z.
d t s c h .  g e o l .  G e s e l l s c h . ,  v o l .  110, no . 1, p. 13-14.

__________1959 , Sporen aus dem "K arru  S a n d s te in e n "  von Narronaub
(Sudwest A f r ik a )  : Senckenberg iana  L e th a e a ,  v o l .  40 , 
p . 51 -95 , 5 p i s .

L u b e r ,  A. A . ,  1938, Spores  and p o l le n  o f  c o a ls  Permian d e p o s i t s  o f  
th e  U .S .S .R . :  (R uss ian  w ith  E n g l is h  summary) Problemy 
S o v ie t s k o i  G e o lo g i i ,  v o l .  8 , no . 2 , p. 152-160.

L u b e r ,  A. A. and W a ltz ,  I . E . ,  1938, C l a s s i f i c a t i o n  and s t r a t i g r a p h i e  
v a lu e  o f  sp o res  o f  some c a rb o n i fe ro u s  c o a l  d e p o s i t s  i n  th e  
U .S .S .R . :  C e n t r .  G eo l.  P r o s p e c t in g  I n s t . ,  T ra n s .  105, p.
1 -4 6 , 10 p i s .

__________ 1941, A t l a s  o f  M icrospores  and P o l le n  G ra in s  o f  th e  P a le o z o ic
o f  th e  U .S .S .R . :  T ra n s ,  o f  the  A l l -U n io n  S c i e n t i f i c  R esearch  
I n s t ,  o f  Geology (VSEGEI) I s s u e  139, 108 p . ,  16 p i s .



103

M ad le r, K a r l ,  1964, D ie g eo lo g isch e  V e rb re itu n g  von Sporen und
P o lle n  In  d e r d eu tsch en  T r i a s . :  B e ih e f te  zum G eo log ischen  
Ja h rb u c h , H o ft 6 5 , I4 7 _ p ., 12 p i s .

M oore, R. C . ,  and o th e r s ,  1951, The Kansas ro ck  column: K a n s ., S ta te  
G eo l. S u rv ey , B u l l .  89, 132 p.

Naumova, S . N . , 1959, Spores and p o lle n  o f  the  c o a ls  o f  the  U .S .S .R .; 
XVII I n s t .  G eo l. C ongress A b s ts . P a p e rs , U .S .S .R .,  1937,
C h ie f  E d i to r i a l  O ff ic e  o f  th e  m in in g - fu ll  and G e o lo g ic a l 
P ro s p e c tin g  l i t e r a t u r e ,  p. 60 -61 . Moskov and L en in g rad .

N o r r is ,  G . , and S a r je a n t ,  W. A. S . ,  1965, A D e s c r ip t iv e  in d ex  o f  
genera  o f  f o s s i l  D inophyceae and A c r ita rc h a :  New Z ealand  
G e o lo g ic a l Survey  P a le o n to lo g ic a l ,  B u l l .  40 , 72 p.

N o rto n , G. H . , 1939, Perm ian redbeds o f  Kansas: Amer. A sso c . P etro leum  
G e o lo g is ts ,  B u l l . ,  v o l .  23 , p . 1751-1819.

P a n t ,  D. D . ,  1949, On th e  o ccu rren ce  o f  P i ty o s p o r i te s  Seward in  a 
Lower Gondwana t i l l i t e  from A u s t r a l ia  and i t s  p o s s ib le  
r e l a t i o n s h ip  w ith  G lo s s o p te r is : 36th In d . S c . Cong.
A lla h a b a d , P r o c . ,  1949, p a r t  IV , p. 10-11.

__________ 1955, On two new d is a c c a te  sp o res  from th e  B acchus, Marsh
T i l l i t e ,  V ic to r ia  ( A u s tr a l ia ) :  Ann. Mag. N a tu r . H is to r y ,  
v o l .  8 , s e r .  12, London.

P o to n ie , R o b e r t, 1956, S ynopsis d e r  G attungen  d e r Sporae d is p e r s a e  I :  
T e i l .  B e ih . G eo l. Jb . 23, H annover.

__________ 1958, Synopsis  d e r  G attungen  d e r  Sporae d is p e r s a e  I I :  T e i l .
B e ih . G eo l. J b . 31 , H annover.

__________ 1960, S ynopsis  d e r  G attungen  d e r  Sporae d is p e r s a e  I I I :  T e i l .
B e ih . J b . 39 , H annover.

P o to n ie , R o b e rt and Kremp, G erh a rd , 1954, D ie G attungen  d e r P a lao - 
z o isc h e n  Sporae d is p e r s a e  und ih re  S t r a t ig r a p h ie :  G eo l.
J b . ,  Bd. 69 , p. 111-194, p i s .  4 -20 .

__________ 1956a, D ie Sporae d is p e r s a e  des R uhrkarbons, ih re  M orphographie
und S t r a t ig r a p h ie  m it A u sb lick en  a u f  A rten  a n d e re r  G eb ie te  
und Z e l ta b s c h n i t te :  P a la e o n to g ra p h ic a , A b t. B , Bd. 99, 
p . 85-191, 51 f i g . ,  6 p i s .

__________ 1956b, D ie  Sporae d is p e r s a e  des R uhrkarbons, ih r s  M orphographie
und S t r a t ig r a p h ie  m it A u sb lick en  a u f  A rte n  a n d e re r  G eb ie te  
und Z e l ta b s c h n i t te ;  P a la e o n to g ra p h ic a , A b t. B , Bd. 100, 
p . 65-121 , 3 p i s .



104

S a m o ilo v ich , S . R . , 1961, P o l le n  and S po res from th e  Perm ian o f  
th e  C is -U ra ls ;  O kla . G eo l. S u r v . ,  C i r c .  56.

S c h a a rsc h m ld t, F . , 1963, S po res and H y s tr io h o s p h a e r id s  from th e
Z e c h s te in  o f  B udingen in  th e  W etterow ; P a la e o n to g ra p h ic a , 
v o l .  113, s e c t .  B . ,  no . 1 -4 , p . 38-91 .

Schw eer, H enry , 1937, D is c u ss io n  j j i  Brown, 0 . E . ,  U nconform ity  a t  
b a se  o f  W hiteho rse  fo rm a tio n , Oklahoma: Amer. A ssoc .
P e tro leu m  G e o lo g is ts ,  B u l l . , v o l .  21 , p . 1553-1555.

S c o t t ,  G. L. and Ham, W. E . ,  1957, G eology and gypsum re s o u rc e s
o f  th e  C a r te r  a r e a ,  Oklahoma: O k la . G eo l. S u rv ey , C i r c .  4 2 ,
64 p . ,  8 p i s . , 5 f i g s .

S h a f f e r ,  B . L . ,  1964, S t r a t ig r a p h ie  and p a le o e c o lo g ic a l  s ig n i f ic a n c e  
o f  p la n t  m ic r o f o s s i l s  in  Perm ian e v a p o r i te s  in  K ansas: 
P a ly n o lo g y  in  O il  E x p lo ra t io n  -  a Symposium -  S .E .P .M .
S p e c ia l  Pub. n o . 11, p . 97 -115 , 4 p i s .

S w in e fo rd , A da, 1955, P e tro g ra p h y  o f  u p p er Perm ian ro ck s  in  s o u th c e n t r a l  
K ansas: K a n s .,  S ta te  G eo l. S u rv ey , B u l l .  I l l ,  179 p.

S t a p l i n ,  P . L . ,  Pocock, S . J . , J a n s o n iu s , J .  and O lip h a n t, E . M ., 1960, 
P a ly n o lo g ic a l  T echn iques fo r  S ed im en ts: M ic ro p a le o n to lo g y , 
v o l .  6 , no . 3 , p . 329-331.

Sukh D e v ., 1961, The f o s s i l  f lo r a  o f  th e  J a b a lp u r  S e r ie s  -  3 . S pores 
and P o lle n :  The P a la e o b o ta n is t ,  v o l .  8 , p . 43 -56 .

T a sc h , P a u l ,  1963, H y s tr ic h o s p h a e r id s  and d in o f l a g e l l a t e s  from th e  
Perm ian o f  K ansas: M ic ro p a le o n to lo g y , v o l .  9 , p. 332-336.

T iw a r i ,  R . S . ,  1963, New m iospore genera  in  th e  c o a ls  o f  B arak ar
S ta g e  (Lower Gondwana) o f  I n d ia :  P a la e o b o ta n is t ,  v o l .  12, 
no . 3 ,  p . 250-259, 1 p i .

V ir k k i ,  C h in n a , 1937, On th e  o cc u rre n ce  o f  winged sp o re s  in  th e  Lower 
Gondwana ro ck s o f  I n d ia  and A u s t r a l ia :  P ro c . In d ia n  Acad.
S c i . ,  B , v o l .  V I, no . 6 , p . 428-431 , p i .  XXXII, 4 f i g s .

W a ll, D . , and Downie, C . , 1962, Perm ian h y s tr ic h o s p h e re s  from B r i t a in :  
P a la e o n to lo g y , v o l .  5 , p a r t  4 ,  p . 770-784, p i s .  112-114.

W ilso n , L . R . , 1959b, A w a te r-m isc ib l e  m ountant fo r  palyno logy : O kla . 
G eo l. S u rv ey , O kla . G eology N o te s , v o l .  19, p . 110-111.

__________ 1960, A Perm ian H y s tr ic h o s p h a e r id  from Oklahoma: O kla. G eo l.
S u rv e y , O kla . G eo l. N o te s , v o l .  20 , n o . 7 , p . 170.



105

W ilso n , L . R . ,  1962a, Perm ian p la n t  m ic r o f o s s i l s  from th e  F low erpo t 
F orm ation ; O k la . G e o l. S u rv . C i r c u la r  4 9 , 50 p.

__________ 1962b, A Perm ian fungus sp o re  ty p e  from th e  F low erpo t F orm ation
o f  Oklahoma: O k la . G eo l. S u rv ey , O k la . G eology N o te s , v o l .  22, 
no. 4 , p. 91-96 .

W ilso n , L . R . and H o f fm e is te r ,  W. S . ,  1956, P la n t  m ic r o f o s s i l s  o f  the  
Croweburg c o a l:  O k la . G eo l. S urvey  C i r c u la r  32 , 57 p . , 5 p i s .

Z a u e r , V. V ., 1960, The L a te  Perm ian f lo r a  o f  th e  S o likam sk  A rea
(A ccord ing  to  D a ta  from S p o re -P o lle n  A n a ly s is )  : P a le o n to l .  
Z h u r . , no . 4 ,  p . 114-124, 3 f i g . ,  1 p i .

__________ 1965, Perm ian f lo r a  o f  So likam sk: T rudy V sesoyuznogo
N eftyanogo N a u c h n o -Is s le d o v a te l 's k o g o  G eolograzvedschnogo 
I n s t i t u t a ,  P a l e o f i to lo g ic h e s k i i  S b o rn ik , n . s . ,  no . 239, 
p . 53 -7 8 , 30 p i s .

Z o r i t s c h e v a ,  A. I . ,  and S edova, M. A . ,  1954, S p o re -p o lle n  complexes 
from Upper Perm ian d e p o s i t s  from some l o c a l i t i e s  in  N orth 
E uropean  R u ss ia  ( i n  R u s s ia n ) :  R ep o rt G e o l. R es. I n s t . ,
Moscow, 40 p . ,  13 p i s .



APPENDIX

106



107

PIATE 1

F ig u re

1. R e d u v ia sp o ro n ite s  c a te n u la tu s  W ilso n , 1962
92 X 15 m icrons; OPC 1071-74-8-5

2. L e i o t r i l e t e s  Sp. A
51 m icrons; OPC 1070-249-5-1

3 . Calam ospora c f .  C. b r e v i r a d ia ta  K osanke, 1950
61 m ic ro n s; OPC 1071-74-3-4

4 . P u n c ta t i s p o r i te s  Sp. A
29 X 28 m icrons; OPC 1071-204-7-5

5. P h y l lo th e c a t r i l e t e s  Sp. A
31 m ic ro n s; OPC 1072-117-2-3

6 . A n g u is p o rite s  in to n su s  W ilso n , 1962
40 m ic ro n s; OPC 1072-238-4-2

7. A n g u is p o rite s  c o n to r tu s  W ilso n , 1962
40 m icrons; OPC 1070-197-9-5

8. Genus B Sp. A
46 m ic ro n s; OPC 1072-138-7-5

9. Genus A Sp. A
54 m ic ro n s; OPC 1072-138-10-5

10. Lvcospora im p e r ia l i s  J a n so n iu s , 1962
32 m ic ro n s; OPC 1072-138-3-2

11. Z o n a la s p o r ite s  Sp. B
28 m ic ro n s; OPC 1072-154-1-1

12. Z o n a la s p o r ite s  Sp. A
41 m ic ro n s; OPC 1072-154-4-8

13. K r a e u s e l is p o r i te s  Sp. A
52 m ic ro n s; OPC 1072-138-5-5



PLATE I
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PIATE 2

F ig u re

1. K r a e u s e l i s p o r i te s  Sp. A
54 m ic ro n s; OPC 1072-138-3-1

2 , 3 . L u n d b la d isp o ra  Sp. A
32 m ic ro n s; OPC 1071-204-1-2

4 . A u c le is p o r i te s  Sp. A
76 m ic ro n s; OPC 1072-138-6-1

5 . P o to n ie i s p o r i te s  s im p lex  W ilso n , 1962
114 m ic ro n s; OPC 1070-249-9-1

6 . P o to n ie i s p o r i te s  m icrodens (W ilson) W ilson  and V e n k a ta c h a la ,
1965

128 X 79 m ic ro n s; OPC 1072-117-7-1

7. P o to n ie i s p o r i te s  Sp. A
89 X 53 m ic ro n s; OPC 1071-94-9-2

8. N u s k o is p o r i te s  Sp. A
76 m ic ro n s; OPC 1070-238-3-1

9. P a r a s a c c i te s  Sp. A
69 m ic ro n s; OPC 1071-74-3 -2

10. P a r a s a c c i te s  Sp. B
51 m ic ro n s; OPC 1070-197-5-1

11. P a r a s a c c i te s  Sp. C
52 m ic ro n s; OPC 1072-154-4-2

12. B a r a k a r i te s  Sp. A
66 m ic ro n s; OPC 1072-30-4 -1



PLATE n
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PIATE 3

F ig u re

1 , 2. L lm i t i s p o r i t e s  d e la s a u c c i  (R. P o to n ie  and K laus) 
S c h a a rsch m ld t, 1963

(1) 60 X 45 m icrons; OPC 1070-249-6-2
(2) 60 X 44 m ic ro n s; OPC 1070-249-7-1

3 . L lm i t i s p o r i t e s  Sp. A
73 m icrons; OPC 1072-117-3-3

4 . L lm i t i s p o r i t e s  p e rsp ic u u s  (L esch ik) comb. nov.
53 m icrons; OPC 1071-107-1-2

5 , 6 . Genus C Sp. A
(5) 62 X 43 m ic ro n s; OPC 1072-154-8-5
(6) 64 X 38 m ic ro n s; OPC 1072-138-7-2

7, 8. G ig a n to s p o r ite s  a le to id e s  K la u s , 1963 
105 X 84 m ic ro n s; OPC 1071-74-6-1
(7) Proxim al view
(8) D i s ta l  view

9 ,1 0 ,
11. Genus D Sp. A

(9) 63 X 49 m ic ro n s; OPC 1072-117-4-2
(10) 68 X 48 m icrons; OPC 1072-117-4-3
(11) 63 X 51 m icrons; OPC 1072-117-5-9
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PIATE 4

F ig u re

1. A l i s p o r i t e s  aequus W ilso n , 1962
100 X 60 m ic ro n s; OPC 1072-154-6 -2

2 . V e s ic a sp o ra  Sp. A
32 X 26 m ic ro n s; OPC 1070-218-1-1

3 ,7 ,8 ,
9. P a ra v e s ic a s p o ra  sp len d en s  (L esch ik ) K la u s , 1963 

a v e ra g e  54 x 32 m ic ro n s;
(3) OPC 1070-249-1-3
(7) OPC 1070-249-1-1
(8) OPC 1070-249-2-1
(9) OPC 1071-204-2-1

4 . F a l c i s p o r i t e s  z a p fe i  (R. P o to n ie  and K la u s , 1954) 
L e s c h ik , 1956 

48 X 30 m ic ro n s; OPC 1070-197-10-6

5 , 6 . P a ra v e s ic a s p o ra  Sp. A
(5) 45 X 32 m ic ro n s; OPC 1070-249-3-1
(6) 45 X 45 m ic ro n s; OPC 1070-249-8-2

10 ,1 1 . K la u s ip o l le n i te s  Sp. A
(10) 29 X 17 m ic ro n s; OPC 1070-197-1-5
Ù l )  32 X 18 m ic ro n s; OPC 1072-154-1-4

12. V i t r e i s p o r i t e s  Sp. A
24 X 18 m ic ro n s; OPC 1071-204-3-3
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FIATE 5

F ig u re

1, 4 . L u e c k is p o r ite s  v irk k ia e  P o to n ie  and K la u s , 1954
(1) 50 X 40 m ic ro n s; OPC 1070-218-2-1
(4) 51 X 51 m icrons; OPC 1070-197-5-4

2. L u e c k is p o r ite s  m ic ro g ra n u la tu s  K la u s , 1963
48 X 28 m icrons; OPC 1072-154-4-9

3 , L u e c k is p o r ite s  g lobosus K la u s , 1963
66 X 42 m icrons; OPC 1070-185-7-2

5 . L u e c k is p o r ite s  parvus K la u s , 1963
32 X 23 m icrons; OPC 1070-218-8-3

6 . T a e n ia e p o lle n i te s  Sp. A
65 X 38 m icrons; OPC 1070-218-4-4

7. T a e n ia e p o lle n i te s  Sp. B
69 X 41 m icrons; OPC 1072-117-6-1

8. T a e n ia e p o lle n i te s  Sp. C
53 X 37 m ic ro n s; OPC 1071-74-3-3

9. T a e n ia e p o lle n i te s  Sp. D
90 X 54 m ic ro n s; OPC 1072-117-5-7

10. L u n a t is p o r i te s  Sp. A
100 X 70 m icrons; OPC 1070-185-1-8

11. L u n a t is p o r i te s  c f .  L. s u lc a tu s  P au tsch  comb. nov.
116 X 92 m icrons; OPC 1070-249-9-3

12. L u n a t is p o r i te s  Sp. B
130 X 82 m icrons; OPC 1071-107-2-3
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PIATE 6

F ig u re

1. L u n a t ls p o r l te s  Sp. C
140 X 110 m ic ro n s; OPC 1072-154-5-7

2. P ro to h a p lo x v p in u s  Sp. A
35 X 24 m ic ro n s; OPC 1072-154-6-1

3 . P ro to h a p lo x v p in u s  Sp. B
33 X 23 m ic ro n s; OPC 1070-197-10-7

4 . P ro to h a p lo x v p in u s  Sp. C
90 X 45 m ic ro n s; OPC 1072-117-5-7

5 . S t r i a t o a b i e t i t e s  Sp. A
80 X 47 m ic ro n s; OPC 1071-74-2-5

6 . S t r i a t i t e s  phvsema comb. nov.
107 X 63 m ic ro n s; OPC 1071-107-5-2

7. S t r o t e r s p o r i t e s  communis W ilso n , 1962
122 X 74 microns; OPC 1071-117-1-2

8 . S t r o t e r s p o r i t e s  S p . A
75 X 36 m i c r o n s ;  OPC 1070-238-9-4

9. S t r o t e r s p o r i t e s  r i c h t e r i  (K lau s , 1952) W ilso n , 1962
77 X 41 m ic ro n s; OPC 1070-218-1-2

10. T u b a n t ia p o l le n i te s  Sp. C
91 X 66 m ic ro n s; OPC 1071-107-5-1

11. T u b a n t ia p o l le n i te s  Sp. B
58 X 51 microns; OPC 1070-249-7-2

12. T u b a n t ia p o l le n i te s  Sp. A
75 X 36 m i c r o n s ;  OPC 1072-138-7-2
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PLATE 7

F ig u re

1. S t r ia to p o d o c a rp i te s  Sp. A
102 X 68 m ic ro n s; OPC 1072-138-3-7

2. S t r ia to p o d o c a rp i te s  Sp. B
99 X 70 m ic ro n s; OPC 1072-154-5-10

3. S t r l a t o p l c e l t e s  Sp. A
65 X 60 m icrons; OPC 1071-94-2-1

4 . F lm b r la e s p o r lte s  Sp. A
101 X 65 m ic ro n s; OPC 1070-238-7-1

5 , 6 . F lm b r la e s p o r lte s  Sp. B
(5) 70 X 38 m ic ro n s; OPC 1071-74-10-1
(6) Phase c o n t r a s t  photom icrograph

7. Rhlzom aspora d e v a r lc a ta  W ilso n , 1962
84 X 52 m ic ro n s; OPC 1071-107-10-3

8, 9. Rhlzom aspora r a d l a ta  W ilso n , 1962
(8) 77 X 56 m ic ro n s; OPC 1071-94-10-8
(9) 78 X 58 m ic ro n s; OPC 1072-138-10-6
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PIATE 8

F ig u re

1, 2 . H a m la p o lle n ite s  s a c c a tu s  W ilso n . 1962
(1) 70 X 42 m ic ro n s; OPC 1072-154-1-3
(2) 44 X 26 m ic ro n s; OPC 1072-138-5-6

3 . H a m la p o lle n ite s  p e r i s p o r i s  ( J i z b a ,  1962) Tschudy and 
K osanke, 1965 

41 X 31 m ic ro n s; OPC 1071-107-7-2

4 , 5 . H a m la p o lle n ite s  t r a c t i f e r i n u s  (S am o ilo v ich , 1953) 
J a n s o n iu s , 1962

(4) 42 X 22 m ic ro n s; OPC 1070-197-1-4
(5) 31 X 18 m ic ro n s; OPC 1071-94-2-5

6 . D i s t r i a t i t e s  Sp. A
29 X 22 m ic ro n s; OPC 1072-138-4-1

7. T ro c h o s p o r i te s  r e n ifo rm is  W ilso n , 1962
66 X 56 m ic ro n s; OPC 1072-154-8-4

8 . C r u s ta e s p o r i te s  g lobosus ? L e sc h ik , 1956
89 X 77 m ic ro n s; OPC 1072-138-7-6

9 . Genus E S p . A
78 X 46 m ic ro n s; OPC 1072-138-9-2

10. C la v a ta s p o r i te s  i r r e g u l a r i s  W ilso n , 1962
76 X 64 m ic ro n s; OPC 1072-138-5-1

11. G rebespo ra  Sp . A
46 m icrons in  d ia m e te r ;  OPC 1070-185-10-1
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PLATE 9

F ig u re

I ,  2 . C y cad o p ltes  d i l k s t r a e  J a n s o n iu s ,  1962
(1) 26 X 15 m ic ro n s; OPC 1071-94-2-8
(2) 37 X 20 m ic ro n s; OPC 1072-154-2-3

3 . C y cad o p ltes  Sp. A
60 X 40 m ic ro n s; OPC 1070-238-5-2

4 . M o n o su lc ite s  c f .  M. minimus Cookson, 1947
18 X 9 microns”  OPC 1070-197-5-2

5 . M o n o su lc ite s  Sp. A
95 X 31 m ic ro n s; OPC 1071-204-2-4

6 . E q u is e to s p o r i te s  Sp. B
40 X 15 m ic ro n s; OPC 1071-94-5-3

7. E q u is e to s p o r i te s  Sp. C
55 X 20 m ic ro n s; OPC 1071-94-3-5

8. E q u is e to s p o r i te s  Sp. A
80 X 34 m ic ro n s; OPC 1072-154-2-4

9 . E q u is e to s p o r i te s  Sp. D
34 X 22 m ic ro n s; OPC 1072-154-9-2

10. E q u is e to s p o r i te s  Sp. E
52 X 23 m ic ro n s; OPC 1071-94-2-9
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PLATE 10

F ig u re

1 , 7. V l t t a t i n a  v l t t i f e r  L u b e r, 1940
75 X 51 m ic ro n s; OPC 1072-64-8 -3 ; OPC 1071-94-5-9

2. V i t t a t i n a  c o s t a b i l i s  W ilso n , 1962
68 X 48 m ic ro n s; OPC 1071-107-4-2

3 . V i t t a t i n a  s t r i a t a  S am o ilo v ich , 1953
51 X  42 m ic ro n s; OPC 1070-117-3-5

4 . V i t t a t i n a  e le g a n s  Z a u e r, 1965
59 X 31 m ic ro n s; OPC 1070-238-4-6

5 . V i t t a t i n a  Sp. A
16 X  50 m ic ro n s; OPC 1071-204-7-2

6 . V i t t a t i n a  Sp. B
52 X 42 m ic ro n s; OPC 1070-197-10-4

8 . V i t t a t i n a  Sp. C
50 X  47 m ic ro n s; OPC 1071-94-5-2

9 , 10. V i t t a t i n a  l a t a  W ilso n , 1962
84 X 52 m ic ro n s; OPC 1071-94-5-1

11. V i t t a t i n a  s u b s a c c a ta  S am o ilo v ich , 1953
61 X 61 m ic ro n s; OPC 1070-249-4-1

12. V i t t a t i n a  Sp. D
47 X 40 m ic ro n s; OPC 1071-94-3-4
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PIATE 11

F ig u re

1. Genus F Sp. A
33 X 24 m ic ro n s; OPC 1071-204-2-2

2. Genus F Sp. B
34 X 28 m ic ro n s; OPC 1070-185-3-3

3 . Genus F Sp. C
31 X 26 m ic ro n s; OPC 1071-204-1-1

4 , 5 . Genus G Sp. A
(4) 80 X 44 m ic ro n s; OPC 1072-138-10-3
(5) 55 X  33 m ic ro n s; OPC 1072-154-8-2

6. Genus H Sp. A
47 X 32 m ic ro n s; OPC 1071-107-9-1

7. Genus I  Sp. A
48 X 41 m ic ro n s; OPC 1071-94-9-4

8. Genus 1 Sp. B
76 by 57 m ic ro n s; OPC 1071-94-10-6
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PIATE 12

F ig u re

1. P sophosphaera  Sp. A
45 m icrons in  d ia m e te r ;  OPC 1070-197-3-4

2 . P sophosphaera  Sp. B
87 X 66 m ic ro n s; OPC 1070-197-3-5

3 . P sophosphaera  Sp. C
34 X 30 m ic ro n s; OPC 1071-204-9-1

4 . Genus J  Sp. A
66 X 56 m ic ro n s; OPC 1071-64-5-2

5 . Genus J  Sp. B
44 m icrons in  d ia m e te r ;  OPC 1070-197-6-2

6 . Genus J  Sp. C
58 X 53 m ic ro n s; OPC 1072-154-3-2

7 ,8 ,9 .  A can thod iacrod ium  Sp. A
(7) 38 X 30 m ic ro n s; OPC 1071 64-7-3
(8) 36 X 28 m ic ro n s; OPC 1071-64-1-5
(9) 31 X 26 m ic ro n s; OPC 1072-117-4-5
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