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ABSTRACT 

T h i r t e e n  samples were a n a l y z e d  f o r  t h e i r  p a l y n o m o r p h  

c o n t e n t  from a 128  m c o r e d  s e c t i o n  ( i n f o r m a l l y  naned  t h e  

"Pebble S h a l e  Unit") of t h e  S o u t h  Barrow T e s t  Well No. 2 

d r i l l e d  by t h e  U n i t e d  S t a t e s  G e o l o g i c a l  S u r v e y  i n  t h e  

S a t i o n a l  P e t r o l e u m  Reserve A l a s k a  !?~'PP,x) sol1 tkezs :  tcf E X  

Sarrow,  t h e  northernmost r e g i o n  i n  A l a s k a .  

C h e m i c a l  m a c e r a x i o n  of t h e s e  samples f r o m  t h e  "Peb- 

b l e  S h a l e  U n i t "  y i e l d e d  a p p r o x i m a t e l y  5 1  g e c e r a  a n d  9 1  

spec ies  of s p o r e s  a n d  p o l l e n ;  o f  t h i s  t o t a l ,  4 1  g e n e r a  and  

64 s p e c i e s  a r e  p t e r i d o p h y t e  s p o r e s  a n d  18 g e n e r a  anu  25  

species represent p o l l e n  of gymnosperms .  Two a n g i o s p e r ~  

p o l l e n  spec ies  were r e c o v e r e d .  

T h e  g e o l o g i c  age  o f  t h e  " P e b b l e  S h a l e  Unit" i s  d a t e d  

h s r e  a s  b e l o n g i n g  t o  t h e  Barremian a n 3  H a u t e r i v i a n  S t a g e s  of  

t h e  Lower C re t aceous ,  bzsed  p r i m a r i l y  on the presence of 

s eve r a l  g u i d e  f o s s i l  s p e c i e s  of marine d i n o f l a g e l l a t e  c y s t s .  

T h e  a s s e m b l a g e  of t e r r e s t r i a l l y  d e r i v e d  p a l y n o m o r p h s  re- 

vealed i n  t h e  p r e s e n t  i n v e s t i g a t i o n  s u b s ~ a n t i a t e s  t h i s  age.  

T h e  c o m b i n a L i o n  of f o r a m i n i f e r s ,  d i n o f l a g e l l a t e s ,  

a c r i  t s r c h s ,  p e l e c y ? o d s ,  p c ~ r i c i c p h y t e  s p o r e s ,  a n d  gymnosper?: 

p o l l e n  o c c u r r i ~ g  i n  t h e  " P e b b l e  S h a l e  U n i t "  of  t h e  S o u t h  



Barrow T e s t  Well No. 2 is  regarded  as r e l i a b l e  e v i d e n c e  of a 

nearshore marine ( p a r a l i c )  o r i g i n  f o r  s e d i m e n t s  of this unit 

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



ACKNOWLEDGMENTS 

I w a n t  t o  t h a n k  Dr. James E .  Canright f o r  r e v i e w  a n d  

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

o p p o r t u n i t y  t o  s t u d y  p a l y n o l o g p .  

I thank Drs. W. D e n n i s  C l a r k  a n d  L .  P .  K n a u t h  f o r  

s e r v i n g  a s  members of my g r a d u a t e  committee a n d  f o r  review- 

i n g  t h i s  t h e s i s .  

I a l s o  w i s h  t o  t h a n k  R o g e r  J .  Witmer, G e o l o g i s t ,  

o f f i c e  of  t h e  Na t iona l  P e t r o l e u m  Reserve Alaska (Menlo P a r k ,  

C a l i f o r n i a ) ,  f o r  making t h e  P o i n t  Barrow Test Well 0 .  2 

c o r e  s a m p l e s  a v a i l a b l e ,  as well a s  f o r  h i s  a d v i c e  a n d  

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



TABLE OF CONTENTS 

Page 

. . . . . . . . . . . . . . . . . . . .  LIST OF GENERA v i i i  

L I S T  OF TABLES . . . . . . . . . . . . . . . . . . . .  x i  i 

. . . . . . . . . . . . . . . .  L I S T O F  ILLUSTRATIONS x i i i  

INTRODUCTION . . . . . . . . . . . . . . . . . . . . .  1 

Objectives of t h e  I n v e s t i g a t i o n  . . . . . . . . .  4 

M A T E R I a S  AND METHODS . . . . . . . . . . . . . .  5 

Sample S e l e c t i o n  . . . . . . . . . . . . . . . . .  5 

Sample Preparation . . . . . . . . . . . . . . . .  5 

Sample a n d  Slide C o d i n g  . . . . . . . . . . . . .  5 

Sample A n a l y s i s  . . . . . . . . . . . . . . . . .  6 

P h o t o g r a p h y  . . . . . . . . . . . . . . . . . . .  6 

GEOLOGICAL OUTLINE . . . . . . . . . . . . . . . . . .  7 

L i t h o l o g y  of the P e b b l e  S h a l e  . . . . . . . . . .  8 

P r e v i o u s  A g e  D e t e r m i n a t i o n s  of t h e  P e b b l e  S h a l e  . 9 

D e p o s i t i o n a l  H i s t o r y  o f  t h e  Barrow Area . . . . .  1 2  

. . . . . .  RESULTS OF THE PALYNOLOGICAL I W E S T I G A T I O X  16 

. . . . . . . . . . . . .  Age of t h e  P e b b l e  S h s l e  16 

Compos i t i on  of t h e  P e b b l e  S h a l e  Microf  l o r a  . . .  17 

Marine v s  . T e r r e s t r i a l  I n f l u e n c e  on t h e  . . . . . . . . . . . . . . . . . .  P e b b l e  S h a l e  25 



Page 

SUMMARY AND CONCLUSIONS . . . . . . . . . . . . . . .  29 
. . . . . . . . . . . . . . .  SYSTEMATIC DESCRIPTIONS 30 

Spores  . . . . . . . . . . . . . . . . . . . . . .  30 

Gymnospermic P o l l e n  . . . . . . . . . . . . . . .  7 1  

Angiospe rmic  P o l l e n  . . . . . . . . . . . . . . .  88 

LITERATURE CITED . . . . . . . . . . . . . . . . . . .  108 

v i i  



LIST OF GENERA 

Page 

S p o r e s .  . . . . . . . . , . . . . . . . . . . . . . . 3 0  

Genus Acanthotriletes Naumova 1939 ex 
P o t o n i 6  a n d  Kremp 1954 . , . . . , . . . . 30 

Genus Aequitriradites D e l c o u r t  and 
Sprumont 1955 emend. Cookson 2nd 
Dettmann 1961 . . . . . . . . . . . , . . . 31 

Genus Baculatisporites Thornson a n d  Pflug 
1 9 5 3 . .  . . . . . . . . . . . . . . . . . . 3 2  

Genus Biretisporites Delcourt a n d  Sprurnont 
1955 emend. Delcourt, Dettmann, and 
Hughes 1963 . . . . . , . . . . . . . . . . 3 3  

Genus Calamospora Schopf et al. 1944 . . . . . 34 

Genus Carnarozons~orites P o t o n i g  1956 
emend. Klaus 1960 . . . . . . . . . . . . , 3 5  

Genus Ceratosporites Cookson and Dettmann 
1 9 5 8 . .  . . . . . . . . . . . . . . . . . . 36 

Genus Cicatricosporites ~ o t o n i 6  and 
Gelletich 1933 . . . . . . . . . . . . . . . 37 

Genus Cingutriletes Pierce 1961 emend. 
Dettmann 1963 . . . . . . . . , . . . . . . 40 

Genus C o n c a v i s p o r i t e s  P f  l u g  1953 e m e n d .  
Delcourt and Sprurnont 1955 . . . . . . . . . 42  

Genus Concavissimispcrites D e l c o ~ r t  and 
Sprumont  1955 emend. D e l c o u r r  e t  al. 
1 9 6 3 . .  . . . . . . . . . . . . . . . . . . 4 2  

Genus Converrucosisporites Potoni6 and 
Kremp 1954 . , . . . . . . . . . . . . . . . 44  

v i i i  



Page 

Genus Couperisporites Pocock 1962 . . . . . .  45 

Genus Crybelosporites (Cookson and 
~ e t t m a n n )  Dettmann 1963 . . . . . . . . . .  46 

Genus C y a t h i d i t e s  Couper 1953 . . . . . . . . .  46 

Genus Deltoidospora Miner 1935 emend . . . . . . . . . . . . . . . . .  P o t o n i d 1 9 5 6  47  

Genus Densoisporites Weyland a n d  Krieger  
1953  emend . D e t t r n a n n  1963 . . . . . . . . .  49 

Genus Dictyophyllidites Couper 1958 emend . 
Dettmann 1963 . . . . . . . . . . . . . . .  50 

Genus Distalanulisporites K l a u s  1960 . . . . .  50 

Genus Distaltriangulisporites Singh 1971 . . .  51 

Genus Foraminisporis Krutzsch  1959 . . . . . .  51 

. . . . . . . .  Genus Foveosporites Balme 1957 32 

Genus Gleicheniidites D e l c o u r t  a n d  . . . . .  . Sprumont 1955 emend Dettmann 1963 53 

Genus Granulatisporites I b r a h i m  1933 . . . . . . .  emend Potoni6 and Kremp 1954 54 

Genus Impardecispora Venkatachala et a1 . 
. . . . . . . . . . . . . . . . . . . .  1969 53 

Genus Laevigatosporites Ibrahim 1933 
emend . Schopf et a1 . 1944 . . . . . . . . .  53 

. . . . . . .  Genus Leptolepidites Couper 1953 36 

G e n u s  Lpcopodiacidites Couper 1953 
. . . . . . . . . . . .  . emend P o t o n i 6  1956 57 

Genus Lycopodiumsporites Thiergart 1938 
ex D e l c o u r t  a n d  Sprumont  1955 . . . . . . .  58 

Genus Microreticulatisporites Rnox 1950 
emend . Bharadwaj 1955 . . . . . . . . . .  60 



Page 

. . . . . .  Genus Neoraistrickia Potoni6 1956 60 

Genus Ornamentifera (Bolkhovitina) . . . . . . . . . . . . .  Bolkhovitina 1966 62 

. . . . . . .  Genus Osmundacidites Couper 1953 63 

Genus Polycingulatisporites S i m o n c s i c s  and 
Kedves 1961 emend . Playford and Dettmann . . . . . . . . . . . . . . . . . . . .  1965 64  

Genus Rogalskaisporites Danz6-Corsin and . . . . . . . . . . . . . . . .  Laveine 1963 65 

. . . . . .  Genus S e s t r o s p o r i t e s  Dettmann i963 65 

. . . . . . .  Genus Stereisporites Pf lug 1953 66 

Genus  Tigrisporktes Klaus 1960 e m e n d  . 
S i n g h 1 9 7 1  . . . . . . . . . . . . . . . . .  67 

. . . . . . . .  Genus T o d i s p o r i t e s  Couper 1958 68 

. . . . . .  Genus Undulatisporites Pflug 1953 68 

Genus Verrucosisporites Ibrahim 1933 
. . . . . . .  emend . Potoni4 and Kremp 1954 69 

Gymnospermic Pollen 

Genus Abietineaepollenites Potonig 1951 
. . . . . . .  ex Delcourt and Sprumont 1955 71 

Genus Alisporires Daugherty 1941 restr . . . . . . . . . . . .  Potonie '  a n d  Kremp 1956 72 

Genus Araucariacites Cookson 1947 ex 
Couper 1953 . . . . . . . . . . . . . . . .  7 4  

. . . . . . .  Genus  Cedripites Wodehouse 1933 7 4  

. . . . .  Genus Cerebropollenites N i l s s o n  1958 7 5  

Genus Classopollis Pflug 1953 emend . . . . . . . . . .  Pocock and Jansonius 1961 76 



Page 

Genus  ~ u i s e t o s p o r i t e s  D a u g h e r t y  1 9 4 1  . . . . . . . . . . . . .  emend . Singh 1964 77 

G e n u s  E u c o r n m i i d i t e s  Erdtman 1948 e m e n d  . . . . . . . . . . . . . . . . .  Hughes  1 9 6 1  78 

. . . . . . .  Genus Exesipollenites Balme 1957 7E 

G e n u s  G i n k g o c y c a d o p h y t u s  Samoilovich 1953 . . 79 

Genus Gnetaceaepollenites Thiergart 1938 . . . . . . . . . . .  emend . S r i v a s t a v a  1968 8 0  

Genus Inaperturopollenites Thomson and . . . . . . .  Pflug 1953 emend . ~ o t o n i 6  1958 8 0  

. . . . . . .  Genus  Parvisaccites Couper  1958 82 

Genus  Perinopollenites Couper 1958 82 . . . . . .  
Genus  Phyllocladidites Cookson 1947 e x  . . . . . . . . . . . . . . . .  Couper 1953 83 

G e n u s  Podocarpidites Cookson  1947 e x  . . . . . . . . . . . . . . . .  Couper 1953 84 

. . . . .  G e n u s  R u g u b i v e s i c u l i t e s  P i e r c e  1961 86 

G e n u s  V i t r e i s p o r i t e s  L e s c h i k  1955 emend . . . . . . . . . . . . . . . .  J a n s o n i u s  1962 87 

Angiospermic Pollen 

G e n u s  Clavatipollenites Couper  1958 88 . . . . .  
. . . . . . . .  Genus Liliacidites Couper 1953 89 



LIST  OF TABLES 

Table Page  

1. D i s t r i b u t i o n  a n d  R e l a t i v e  Abundance of 
S p o r e s  a n d  P o l l e n  in t h e  "Pebble  
S h a l e " .  . . . . . . . . . . . . . . . . . . 20 

x i i  



LIST OF ILLUSTRATIONS 

F i g u r e  Page  

1. I n d e x  map of N P R A  ( fo rmer ly  t h e  Naval 
Pe t ro leum Reserve No. 4) i n  n o r t h e r n  
Alaska, showing l o c a t i o n s  of t e s t  . . . . . . . . . . . . .  wells and o i l  fields 

2 ,  I n d e x  map of t h e  P o i n t  Bar row a r e a ,  
showing c o r e  t e s t s  a n d  t e s t  wells . . . . . .  2 

3 .  S t r a t i g r a p h i c  column of t h e  Lower 
C r e t a c e o u s  and o l d e r  r o c k s  of S o u t h  . . . . . . . . . . . .  Barrow Tes t  Well No. 2 1C 

4 .  Diagrammat ic  s e c t i o n  showing  C r e t a c e o u s  
s t r a t i g r a p h i c  r e l a t i o n s  f o r  n o r t h e r n  
N P R A  b a s e d  on a v a i l a b l e  p a l e o n t o l o g i c  . . . . . . . . . . . . . . .  a n d  seismic d a t a  14 

5 .  G r a p h  of r e l a t i v e  a b u n d a n c e  r e l a t i o n s h i p s  
of d i n o f l a g e l l a t e s ,  a c r i t a r c h s ,  s p o r e s ,  
a n d  b i sacca te  p o l l e n  based  on a random . . . . . . . . . .  1 0 0 - g r a i n  c o u n t  p e r  s a m p l e  26  

P l a t e  

x i i i  



I NTRODU CTION 

D u r i n g  t h e  s p a n  o f  years f r o m  1 9 4 4  t o  1953 ,  t h e  

United S t a t e s  Navy,  U n i t e d  S t a t e s  G e o l o g i c a l  S u r v e y ,  a n d  

Arctic C o n t r a c t o r s  Inc.  c o o r d i n a t e d  a p e t r o l e u m  e x p l o r a t i o n  

p r o g r a m  i n  t h e  N a t i o n a l  P e t r o l e u m  R e s e r v e  A l a s k a  (NPR.4 ;  

f o r m e r l y  c a l l e d  t h e  Naval  P e t r o l e u m  R e s e r v e  3 0 .  4 )  i n  

n o r t h e r n  Alaska. Test wells and c o r e  tests were d r i l l e d  i n  

many areas  t h r o u g h o u t  the  r e s e r v e  t o  d e t e r m i n e  i t s  g e o l o g y ,  

stratigraphy, a n d  o i l  potential ( F i g u r e  1). T h e  c u r r e n t  

p a l y n o l o g i c a l  s t u d y  i n v o l v e s  Lower C r e t a c e o u s  ( H a u t e r i v i a n -  

B a r r e m i a n )  s e d i m e n t s  f rom one  of t h e s e  t e s t  w e l l s ,  S o u t h  

B a r r o w  T e s t  Well No. 2 ,  l o c a t e d  f i v e  m i l e s  s o u t h e a s t  of  

P o i n t  B a r r o w ,  Alaska ( F i g u r e  2 ) .  

T h e  S o u t h  B a r r o w  T e s t  Well No. 2 w a s  s e l e c t e d  f o r  

t h i s  i n v e s t i g a t i o n  because i t  c o n t a i n e d  t h e  most c o m p l e t e  

s e c t i o n  i n  t h e  B a r r o w  area of t h e  i n f o r m a l l y  n a m e d  " P e b b l e  

S h a l e "  u n i t  that has proved  t o  be a k e y  h o r i z o n  f o r  c o r r e l a -  

tion o f  the s u b s u r f a c e  geo logy  of t h e  N P R A ,  b a s e d  on t h i s  

u n i t ' s  l i t h o l g g y  a n d  s e i s m i c  r e c o r d s  ( B i r d  a n d  A n d r e w s  

1979) .  

T h e  e x a c t  geo log ic  age  of t h e  " p e b b l e  s h a l e "  u n i t  

h a s  b e e n  i n  dispute, with estimates ranging f rom t h e  T i t h o -  

n i a n  S t a g e  of t h e  Upper  J u r a s s i c  ( C o l l i n s  a n d  9 o b i n s o n  



F i g u r e  1. I n d e x  map of N P R A  ( f o r m e r l y  t h e  Naval P e t r o l e u m  
Reserve No. 4)  i n  n o r t h e r n  Alaska ,  s h o w i n g  l o c a t i o n  of 
t e s t  wells a n d  oil f i e l d s  ( f r o m  C o l l i n s  1961) .  

F i g u r e  2 .  I n d e x  map of t h e  P o i n t  Barrow a rea ,  s h o w i n g  c o r e  
t e s t s  a n d  t e s t  wells ( f rom C o l l i n s  1961) .  ( A s t e r i s k  
indicates l o c a t i o n s  of S o u t h  Barrow T e s t  Well No. 2 . )  
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1967) t o  t h e  A l b i a n  S t a g e  of t h e  Lower C r e t a c e o u s  (Be rg -  

quist 1966) .  

O t h e r  t h a n  some c o n f i d e n t i a l  r e p o r t s  in t h e  f i l e s  of 

several p e t r o l e u m  c o m p a n i e s ,  t h e r e  is no i n f o r m a t i o n  a v a i l -  

a b l e  c o n c e r n i n g  t e r r e s t r i a l l y  d e r i v e d  fossil p o l l e n  a n d  

s p o r e s  f rom t h e  N o r t h  Slope of Alaska. However, W i g g i n s  

(1973, 1975) and May (1979) have  r e c e n t l y  r e p o r t e d  on  mar ine  

d i n o f l a g e l l a t e s  f r o m  T r i a s s i c  t o  Lower Cretaceous h o r i z o n s  

i n  t h e  N o r t h  S l o p e  r e g i o n .  

T h e  most  p e r t i n e n t  p a l y n o l o g i c a l  r e s e a r c h  on l a t e  

J u r a s s i c  t o  e a r l y  C r e t a c e o u s  r o c k s  o f  a d j a c e n t  w e s t e r n  

Canada is that of S i n g h  (1964,  1971), ?;orr is  (1967) ,  and 

Pocock (1962,  1970) .  

O b j e c t i v e s  o f  the 
I n v e s t i g a t i o n  

T h e  o b j e c t i v e s  of t h i s  s t u d y  a r e  t h r e e f o l d :  first, 

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

" P e b b l e  S h a l e ,  " w i t h  a v e r y  minor  enphas i s  o n  d i n o f  lagellate 

assemblages ;  s e c o n d ,  t o  d e t e r m i n e  t h e  age of t h e  " p e b b l e  

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

a n d  t h i r d ,  t o  c h a r a c t e r i z e  t h e  p r o p o r t i o n s  of m a r i n e  T O  

t e r r e s t r i a l  microfossils t h r o u g h o u t  t h i s  p a r t i c u l a r  s e d i -  

men ta ry  u n i t .  



MATERIALS A?lD METHODS 

Sample S e l e c t i o n  

T h e  U n i t e d  S t a t e s  N a v y ' s  1948-1949 c o r i n g s  f r o n  

S o u t h  Barrow Test Well No. 2 ( S o .  Barrow T.W. 2 )  were  sam- 

p l e d  by p e r s o n n e l  of t h e  U n i t e d  S t a t e s  G e o l o g i c a l  Su rvey  

( U S G S ) ,  P a l e o n t o l o g y  a n d  S t r a t i g r a p h y  B r a n c h ,  D e n v e r ,  

C o l o r a d o ,  a n d  p r o c e s s e d  e a r l y  i n  1969 .  S a n p l e s  w e r e  

picked f r o m  l e n g t h s  o f  c o r e  2 0  f e e t  a n d  less, e a c h  c o r e  

length being e s s e n t i a l l y  o f  o n e  l i t h o l o g y ,  

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

S t a n d a r d  USGS m a c e r a t i o n  t e c h n i q u e s  were employed:  

HCl was used  t o  d i s s o l v e  c a r b o n a t e s ,  HF t o  d i s s o l v e  s i l i -  

c a t e s ,  a n d  S c h u l z e ' s  s o l u t i o n  ( H N O ~  + K C l O 3 )  t o  remove 

u n n e c e s s a r y  o r g a n i c  compounds  ( D o h e r  1980) . S l i d e  mounts  

were p r e p a r e d  u s i n g  V i n y l i t e  A Y A F  ( r e f r a c t i v e  i n d e x  1 . 4 6 )  

a n d  Permount .  

Sample  a n d  S l i d e  Coding 

Slide c o d i n g  i n v o l v e s  t h e  VSGS c o d e  n u m b e r  f o r  So .  

Barrow T.W. 2 (D4033) f o l l o w e d  b y  t h e  s p e c i f i c  USGS c o r e  

code number ( c o r e s  3 2  t h r o u g h  5 9 ) .  Palynomorph s p e c i m e n s  

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

m i l l i m e t e r s  f r o n  l e f t  t o  r i g h t  a n d  f r o n t  t o  b a c k  of t h e  

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



S a m p l e  A n a l y s i s  

T h e  USGS strewn s l i d e s  were s c a n n e d  under a l i g h t  

m i c r o s c o p e  a t  4 0 0 X ,  u s i n g  a r a n d o m  3 0 0 - g r a i n  c o u n t  f o r  

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

A n o t h e r  r a n d o m  100-count  was t a k e n  f o r  r e l a t i v e  abundance  

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

b i sacca te  p o l l e n  g r a i n s  t o  d e t e r m i n e  t h e  amount of marine 

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

P h o t o g r a p h y  

T h e  p h o t o g r a p h y  of t h e  pa lynomorphs  was done using a 

L e i t z  O r t h o m a t  a u t o m a t i c  camera on a  L e i t z  O r t h o l u x  rnicro- 

s c o p e .  I l f o r d  P a n  F f i l m  ( 5 0  A S A )  was u t i l i z e d  a n d  d e v e l -  

o p e d  w i t h  I l f o r d  P e r c e p t o l  d e v e l o p e r .  T h e  t e r r e s t r i a l  

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

l i g h t .  P h o t o g r a p h s  were e n l a r g e d  t o  t o  e i t h e r  1000X o r  500X 

a n d  p r i n t e d  on  Kodak P o l y c o n t r a s t  RC p a p e r .  



GEOLOGICAL OUTLIXE 

P o i n t  Barrow i s  s i t u a t e d  on t h e  s h o r e  of  t h e  n o r t h -  

e r n m o s t  A r c t i c  c o a s t a l  p l a i n  i n  a l a k e - d o t t e d  t u n d r a  e n v i -  

r o n m e n t .  P e r m a f r o s t  is t h e  a r e a ' s  m o s t  n o t e d  f e a t u r e ,  

f r e e z i n g  t h e  g r o u n d  t o  a d e p t h  o f  600 f e e t  o r  more.  'S ih i le  

d r i l l i n g  S o u t h  Barrow Test Well No. 2 ,  t h e  g r o u n d  s u r f a c e  

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

p l a c e  t h r o u g h o u t  t h e  w i n t e r  m o n t h s  of November, D e c e m b e r ,  

a n d  J a n u a r y  i n  t h e  years  1948-1949. 

The  Barrow area first a t t r a c t e d  g e o l o g i c a l  a t t e n t i o n  

i n  1946 w h e n  t h e  U n i t e d  G e o p h y s i c a l  C o . ,  Inc., f o u n d  a n  

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

a rea .  A number of  t e s t  wells were  d r i l l e d  i n  t h e  v i c i n i t y ,  

a n d  S o u t h  Barrow Test Well No. 2 was t h e  f i r s t  b o l e  i n  the 

reserve t o  p r o d u c e  a s i g n i f i c a n t  amount  o f  gas. T h e  Barrow 

gas  f i e l d ,  d i s c o v e r e d  b y  S o u t h  Barrow T e s t  Well No, 2 ,  w h i c h  

p e n e t r a t e d  t o  763.5 m ,  s u p p l i e d  g a s  a s  a s o u r c e  o f  heat  f o r  

t h e  B a r r o w  camp, 5 miles  t o  t h e  n o r t h ,  f r o m  J u l y  1949 u n t i l  

A p r i l  1950,  when t h e  well c a u g h t  f i r s  a n d  was j u n k e d  a n d  

a b a n d o n e d .  S o u t h  B a r r o w  T e s t  'dell No. 4 t h e n  r e p l a c e d  T e s t  

Well No. 2 a s  t h e  sou rce  of gas f o r  t h e  camp, 

S o u t h  Barrow T e s x  Well Yo. 2 was d r i l l e d  i n  a n  a rea  

where s e i s m i c  p r o f i l e s  o u t l i n e d  a s m a l l  structural t r a p  



f o r m e d  by f a u l t s  d e f i n i n g  a block of s e d i m e n t s  t h a t  d i p  t o  

t h e  n o r t h w e s t  ( C o l l i n s  1961) .  T h e  h o l e  p e n e t r a t e d  2 1 . 3  m 

of  mar ine  P l e i s t o c e n e  s e d i m e n t s ,  563 .9  m o f  C r e t a c e o u s  

( A p t i a n - A l b i a n )  T o r o k  F o r m a t i o n  ( a  g e n e r a l  s t r a t i g r a p h i c  

term r e p l a c i n g  t h e  T o p a g o r u k  a n d  O u m a l i k  F o r m a t i o n s ) ,  

121 .9  rn of  Lower C r e t a c e o u s  ( B a r r e m i a n - H a u t e r i v i a n )  " P e b b l e  

S h a l e , "  a n d  30.5 m o f  J u r a s s i c  K i n g a k  F o r m a t i o n .  T h e  h o l e  

b o t t o m e d  out i n  b l u i s h - b l a c k  argillite of p r e - M e s o z o i c  a g e .  

T h e  g a s  f l o w  i n  t h i s  well was p r e s u m e d  t o  be  f l o w i n g  

f r o m  t h e  J u r a s s i c  b e d s ,  b u t  f r a c t u r e s  i n  t h e  p r e - M e s o z o i c  

a r g i l l i t e  a l s o  may h a v e  a c c o u n t e d  f o r  some of t h e  g a s  

( C o l l i n s  1961) .  

L i t h o l o g y  o f  t h e  P e b b l e  S h a l e  

T h e  " P e b b l e  S h a l e "  u n i t  i s  composed of  c l a y  s t o n e  

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

g r a i n s  o f  p y r i t e ,  c h e r t ,  a n d  d e t r i t a l  q u a r t z .  T h e  a b u n d a n c e  

of  p y r i t e  s u g g e s t s  a r e d u c i n g  e n v i r o n m e n t ,  c o n d u c i v e  t o  

t h e  p r e s e r v a t i o n  of o r g a n i c  m a t t e r .  T h e  q u a r t z  g r a i n s  a r e  

p r e d o m i n a n t l y  v e r y  w e l l - r o u n d e d ,  f i n e - g r a i n e d  t o  g r a n i l l a r  

i n  size, a n d  are  p i t t e d  t o  p o l i s h e d  ( f r o s t e d )  c l e a r  q u a r t z  

( C o l l i n s  e t  a l .  1967) .  T h e  u n i t  rece ives  i t s  name from t h e  

very  w e l l - r o u n d e d  g r a y  and  black r a n d o m l y  d i s t r i b u t e d  c h e r t  

g r a i n s  t h a t  i t  c o n t a i n s ,  r a n g i n g  i n  s i z e  f r o m  a medium s a n d  

t o  6 . 4  m m  d i a m e t e r  p e b b l e s .  I n  t h e  B a r r o w  a r e a  t h e s e  



c h e r t  p e b b l e s  f o r m  a b a s a l  c o n g l o m e r a t e  r e a c h i n g  38 mrn i n  

d i a m e t e r .  

F i g u r e  3 s h o w s  s o m e  s e l e c t e d  l i t h o l o g i e s  of  t h e  

"Pebble Shale" and its c o n t a i n i n g  s t r a t a  w i t h i n  S o u t h  Bar row 

T e s t  Well No. 2 .  Note t h e  s h o w s  o f  o i l  a n d  g a s  next  t o  t h e  

s t r a t i g r a p h i c  c o l u m n  o f  the " P e b b l e  S h a l e . "  Most of t h e  

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

b e d s  a re  f o u n d .  T h e  " p e b b l e  s h a l e "  i s  n o t e d  f o r  i t s  t h i n  

b a s a l  s a n d s t o n e  S a y e r s  c o m p o s e d  of  a ~ g u l a r  o r  subangu l a r  

c lea r  q u a r t z  g r a i n s  ( a s  o p p o s e d  t o  t h e  r o u n d e d  g r a i n s  that 

are  d i s t r i b u t e d  t h r o u g h o u t  t h e  s h a l e s  a n d  c l a y  s tone ) .  

T h e  " P e b b l e  S h a l e "  m a i n t a i n s  a r e l a t i v e l y  c o n s t a n t  

t h i c k n e s s  of abou t  100 m t h r o u g h o u t  t h e  A r c t i c  c o a s t a l  p l a i n  

a n d  is  e a s i l y  c o r r e l a t e d  o v e r  l o n g  d i s t a n c e s  ( V u l l  1 9 7 9 ) .  

P r e v i o u s  Age D e t e r m i n a t i o n s  
of  t h e  P e b b l e  S h a l e  

B e r g q u i s t  (1966) d a t e d  t h e  " P e b b l e  S h a l e "  of  S o u t h  

B a r r o w  T e s t  Well No. 2 a s  b e i n g  e a r l y  A l b i a n  i n  a g e  anc! 

c o r r e l a t e d  t h e  " P e b b l e  S h a l e "  with t h e  lower  p a r t  of t h e  

T o r o k  F o r m a t i o n .  His age d e t e r m i n a t i o n s  were b a s e d  p r i -  

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

C o l l i n s  et a l .  (1967)  s t a t e d  T n a t  t h e  " P e b b l e  S h a l e "  

may b e  a s  o l d  as  O x f o r d i a n  t o  V a l a n g i n i a n  i n  t h e  s o u t h e r n  

p a r t s  of t h e  N . P . R . A .  a n d  t h a t  i t  g r a d e s  i n t o  E a r l y  B l b i a n  

a g e  i n  t h e  B a r r o w  area  t o  t h e  n o r t h .  



F i g u r e  3. S t r a t i g r a p h i c  c o l u m n  o f  t h e  Lower  C r e t a c e o u s  
a n d  o l d e r  r o c k s  of  S o u t h  Barrow Test  We11 No. 2 ( a f t e r  
C o l l i n s  1961). 



SOUTH BARROW TEST WELL 2 

SELECTED 

LITHOLOGIC 

DESCRIPTION 

E X P L A N A T  I O N  

E l  
Sandstone 

Sllty sandstone 

Clay shale or claistonr 

k n d y  clay shale or clays;om 

S~lty clay shale of c!ayslor.* 

El 
NO sampler recovered 

3 l show 

3 
Gas inow 

.1 

Very ! ~ n e  gralne9 

XlUTH BARROW TEST W E U  2 

Locat~on  at 71'15'W N 
Long '56'3!$W 'N 

Elevation Kelly bushng 10 5 m 
Ground 7,2 m 

Souadeg Docembar 18,1948 
Com~1et.6 A ~ ~ I I  '5. 3 % ~  

Total Oeolh 7 1 . 3 . 5 ~  
Shtu* Gas WOII. ,un*ro 

and abandoned 



D e p o s i t i o n a l  H i s t o r y  
o f  t h e  Barrow Area 

T h e  f o l l o w i n g  is a d e p o s i t i o n a l  sequence of the Bar -  

row area t h a t  C o l l i n s  e t  a l .  (1967) c o m p i l e d  f rom a v a i l a b l e  

g e o l o g i c  da ta :  

1. D e p o s i t i o n  a n d  f o l d i n g  of t h e  p r e - M e s o z o i c  

b l u i s h - b l a c k  a r g i l l i t e ,  a l o n g  w i t h  e r o s i o n a l  b e v e l i n g  of 

t h e  f o l d e d  s t r a t a .  Remnants  of t h i s  weathered s u r f a c e  a r e  

p r e s e r v e d  i n  a c o r e  f rom S o u t h  Barrow T e s t  Weli No. 1. 

2 .  D e p o s i t i o n  of  Upper T r i a s s i c  l i m e s t o n e s ,  s i l t -  

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

v i c i n i t y  of S o u t h  Barrow T e s t  Well No. 3 ( t h e  o n l y  Barrcw 

w e l l  t o  p e n e t r a t e  s u c h  s t r a t a ) ,  T h e  n o r t h e r n  p a r t  of t h e  

Barrow a r e a  most  likely was above  sea l e v e l  a t  t h i s  time. 

3 .  D e p o s i t i o n  accompanying  a n o r t h w a r d  t r a n s g r e s s -  

i n g  Jurassic sea ,  d e p o s i t i n g  s u c c e s s i v e l y  y o u n g e r  beds  t o  

t h e  n o r t h .  

4. D e p o s i t i o n  of t h e  Lower  C r e t a c e o u s  " P e b b l e  

Shale" b e d s  d u r i n g  c o m p l e t e  i n u n d a t i o n  of t h e  Barrow a r e a ,  

w i t h  t h e  " P e b b l e  S h a l e "  b e i n g  d e p o s i t e d  o n  a r e l a t i v e l y  

l e v e l  s u r f a c e  u n d e r l a i n  by p re -Mesozoic  r o c k s  t o  t h e  n o r t h  

a n d  Upper J u r a s s i c  b e d s  t o  t h e  s o u t h .  

5 .  D e p o s i t i o n  of  r h e  Aptian-Albian Torok  Fo rma t ion  

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

R e g i o n a l  e v i d e n c e  s u g g e s t s  t h a t  t h e s e  s e d i m e n t s  ( m o s t l y  

shales) cane f r o m  t h e  s o u c h ,  b e i n g  d e r i v e d  from p o s i t i v e  ( o r  



h i g h )  a r e a s  c r e a t e d  by  t h e  C r e t a c e o u s  B r o o k s  Range orogeny  

(Mul l  1979) .  B i r d  and A n d r e w s  (1979) s u g g e s t e d  t h a t  t h e  

Nanushuk Group and Torok  F o r m a t i o n  a r e  l a t e r a l  e q u i v a l e n t s  

r e p r e s e n t i n g  a single d e p o s i t i o n a l  s y s t e m .  F i g u r e  4 i l l u s -  

t r a t e s  t h i s  r e l a t i o n s h i p .  T h e  N a n u s h u k  G r o u p  a n d  u p p e r  

p a r t  of  the Torok  r e p r e s e n t  t h e  t o p s e t  s e i s m i c  r e f l e c t o r s  

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

m i d d l e  p a r t  of t h e  To rok  r e p r e s e n t s  t h e  f o r e s e t  r e f  l e c t o r s  

c o n s i s t i n g  o f  s l o p e  ( m a r i n e )  d e p o s i t s ;  a n d  t h e  l o w e r  p a r t  of  

t h e  To rok  r e p r e s e n t s  t h e  b o t t o m s e t  r e f l e c t o r s  c o n s i s t i n g  of 

b a s i n - f l o o r  d e p o s i t s  ( B i r d  and Andrews 1 9 7 9 ) .  

6 .  U p l i f t i n g  and f a u l t i n g  i n  t h e  Barrow area form- 

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

t r a p s  where  t h e  Barrow gas  f i e l d  a c c u m u l a t e d .  

7 .  E r o s i o n a l  b e v e l i n g  o f  t h e  N a n u s h u k  G r o u p  a n d  

Torok  F o r m a t i o n  t h e n  removed any p r e - P l e i s t o c e n e  d e p o s i t s .  

8 .  D e p o s i t i o n  of marine P l e i s t o c e n e  s e d i m e n t s  due  

t o  a  P l e i s t o c e n e  t r a n s g r e s s i n g  sea  f rom t h e  n o r t h .  

9 .  Ret rea t  of t h e  sea  ( r e g r e s s i o n )  a n d  s u b j e c t i o n  

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

t i m e .  



F i g u r e  4 .  Diagrammatic s e c t i o n  s h o w i n g  Cre taceous  s t r a t i -  
g r a p h i c  r e l a t i o n s  f o r  n o r t h e r n  N P R A ,  based on a v a i l a b l e  
p a l e o n t o l o g i c  a n d  se i smic  d a t a  ( a f t e r  B i r d  a n d  A n d r e w s  
1979) .  
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RESULTS OF THE PALYNOLOGICAL INVESTIGATION 

Age of t h e  P e b b l e  S h a l e  

T h e  age of  t h e  " P e b b l e  S h a l e "  i n  S o u t h  Barrow Test 

Well No. 2 h a s  b e e n  c o n f i r m e d  r e c e n t l y  a s  being predomi -  

n a n t l y  B a r r e m i a n ,  w i t h  a b o u t  10 m o f  H a u t s r i v i a n  s e d i m e n t s  

a t  i t s  base ( R o g e r  J *  Fl'itmer, 1981, personal communication).  

T h e s e  a g e s  h a v e  b e e n  a s s i g n e d  t o  t h e  " p e b b l e  s h a l e "  t h r o u g h  

t h e  u s e  of  marine d i n o f l a g e l l a t e  b i o s t r a t i g r a p h y .  

T h e  d i n o f l a g e l l a t e s  t h a t  f i r s t  a p p e a r  i n  t h e  B a r -  

r e m i a n  a r e  A p t e a  a n a p h r i s s a  ( S a r  jeant  ) S a r  j e a n t  a n d  S t o v e r  

(1978) ,  Cauca pa rva  ( A b e r t i )  Davey a n d  V e r d i e r  ( 1 9 7 1 ) ,  a n d  

P a l a e o p e r i d i n i u m  cretaceum P o c o c k  ( 1 9 6 2 ) .  T h e s e  spec ies  c a n  

b e  t r aced  down t h r o u g h  t h e  " P e b b l e  Sha l e "  t o  a d e p t h  of 701 

meters  and  have  r a n g e s  t h a t  e x t e n d  i n t o  t h e  A p t i a n  a n d  

A l b i a n .  

S e v e r a l  s p e c i e s  a re  c o n f i n e d  t o  t h e  " p e b b l e  s h a l e "  

s e c t i o n  a n d  e x t e n d  f r o m  7 0 3 . 5  me te r s  t o  t h e  t o p  o f  t h e  

" P e b b l e  S h a l e "  a t  a d e p t h  of  588 meters. T h e s e  a r e :  - Cas- 

s i c u l o s p h a e r i d i a  m a g n a  D a v e y  ( 1 9 7 4 )  ( w i t h  a k n o w n  r a n g e  

o f  B e r r i a s i a n  t o  B a r r e m i a n )  ; M u d e r o n g i a  s i m p l e x  A l b e r t  i 

( 1961 )  ( k n o w n  r a n g e  o f  K i m m e r i d g i a n  t o  B a r r e m i a n ) ;  a n d  

O l i g o s p h a e r i d i u m  a s t e r i g i u m  ( C i o c h t )  D a v e y  a n d  W i l l i a m s  

(1966) (known r a n g e  of V a l a n g i n i a n  t o  B a r r e m i a n ) .  Wallo- 

d i n i u m  k r u t z s c h i  (Alberti) H a b i b  ( 1 9 7 2 )  ( w i t h  a k n o w n  racge  



of  B e r r i a s i a n  t o  B a r r e m i a n )  a l s o  i s  c o n f i n e d  t o  t h e  " P e b b l e  

S h a l e "  a n d  e x t e n d s  f r o m  a  d e p t h  of 703.5 m e t e r s  t o  636.1 

meters i n  S o u t h  Barrow T e s t  Well No. 2 .  

O t h e r  d i n o f  l a g e l l a t e  s p e c i e s  o c c u r r i n g  above  703.5 

meters  i n  t h e  S o u t h  B a r r o w  T e s t  Well No. 2 c o r e s  a r e :  

B a t i o l o d i n i u m  j a e g e r i  ( A l b e r t i )  Brideaux 1975 ( l a t e  Hauteri- 

v i a n  t o  A l b i a n ) ;  Gardodin ium t r a b e c u l o s u m  ( G o c h t )  A l b e r t i  

( 1961) ( H a u t e r i v i a n  t o  A l b i a n )  ; O d o n t o c h i t i n a  o p e r c u l a t a  

( W e t z e l )  D e f l a n d r e  a n d  C o o k s o n  (1955)  ( l a t e  ~ a u t e r i v i a n  

t o  l a t e  C r e t a c e o u s ) ;  a n d  C a l l a i o s p h a e r i d i u m  asymmetricurn 

( D e f l a n d r e  a n d  C o u r t e v i l l e )  Davey a n d  W i l l i a m s  ( 1 9 6 6 )  

( M i d d l e  H a u t e r i v i a n  t o  S a n t o n i a n ) .  

The d i n o f  l a g e l l a t e  a s p e c t s  of t h e  " P e b b l e  S h a l e "  

w i l l  b e  d i s c u s s e d  i n  g rea te r  d e t a i l  i n  a f o r t h c o m i n g  L . S .  

G e o l o g i c a l  S u r v e y  P r o f e s s i o n a l  P a p e r  (Witrner,  W i g g i n s ,  a n d  

T immcke ,  i n  p r e s s ) .  

C o m p o s i t i o n  of t h e  P e b b l e  
Shale M i c r o f l o r a  

T h e  " P e b b l e  S h a l e "  u n i t  of S o u t h  Barrow Test Well 

No. 2 c o n t a i n s  r i c h  a s s e m b l a g e s  of b o t h  m a r i n e  a n d  t e r r e s -  

t r i a l  microfossils. T h i s  s e c t i o n  of  t h e  m a n u s c r i p t  c o n c e n -  

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

m i c r o f l o r a .  T h e  " P e b b l e  S h a l e "  y i e l d e d  a t o t a l  o f  91  

s p e c i e s  o f  s p o r e s  and p o l l e n  b e l o n g i n g  t o  61 g e n e r a .  O f  

these 91 s p e c i e s ,  4 1  gene ra  and 64  s p e c i e s  a r e  p t e r i d o p h y t e  

s p o r e s ,  18 g e n e r a  a n d  25  s p e c i e s  a r e  gymnospermous  p o l l e n ,  



a n d  t h e  r e m a i n i n g  two g e n e r a  a n d  s p e c i e s  a r e  of a n g i o s p e r m i c  

a f f i n i t y .  

P o c o c k  ( 1 9 6 2 )  made a c o m p r e h e n s i v e  s t u d y  of t h e  

m i c r o f  l o r a  f r o m  t h e  Neocomian t h r o u g h  m i d d l e  A l b i a n  M a n v i l l e  

G r o u p  of w e s t e r n  C a n a d a .  F o l l o w i n g  i s  a  l i s t  of s p e c i e s  

t h a t  P o c o c k  ( 1 9 6 2 )  f o u n d  r e s t r i c t e d  t o ,  o r  p a r t i c u l a r l y  

a b u n d a n t  i n ,  t h e  Barremian strata of  the  M a n v i l l e  Group a n d  

a l s o  a r e  f o u n d  i n  t h e  Ba r r emian  s e c t i o n  of t h e  " P e b b l e  

S h a l e . "  ( A  more c o m p l e t e  c i t a t i o n  of  a u t h o r s '  names f o r  

t h e s e  s p e c i e s  c a n  b e  found i n  t h e  t axonomic  l i s t  f o l l o w i n g  

t h e  summary a n d  c o n c l u s i o n s .  ) 

B i r e t i s p o r i t e s  p o t o n i a e i  

C e d r i p i t e s  c a c a d e n s i s  

C o u p e r i s p o r i t e s  complexus  

D e l t o i d o s p o r a  p s i l o s t o m a  

L a e v i g a t o s p o r i t e s  o v a t u s  

P a r v i s a c c i t e s  r a d i a t u s  

P o d o c a r p i d i t e s  m u l t e s i m u s  

T o d i s o o r i t e s  minor  

V e r r u c o s i s p o r i t e s  a s y m m e t r i c u s  

Most of t h e s e  s p e c i e s  h a v e  r anges  e x t e n d i n g  from t h e  Upper 

J u r a s s i c  i n t o  the A l b i a n ,  b u t  whenever  t h e y  a r e  f o u n d  in 

a b u n d a n c e ,  t h e y  a r e  i n d i c a t i v e  o f  a B a r r e m i a n  age.  Pocock 

(1962)  d i d  n o t  f i n d  a n y  H a u t e r i v i a n  s e d i m e n t s  i n  t h e  M a n -  

v i l l e  g r o u p  of w e s t e r n  Canada.  



The f o l l o w i n g  d i s c u s s i o n  c o n c e r n s  t h e  s p e c i f i c  com- 

p o s i t i o n  of  the "Pebb le  S h a l e "  assemblage a n d  p l a c e s  t h e  

s p e c i e s  of  p o l l e n  a n d  s p o r e s  i n t o  l i s ts  of o c c u r r e n c e  within 

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

t a t e .  T h e  e v i d e n c e  f rom the d i n o f l a g e l l a t e s  s u g g e s t s  t h a t  

t h e  age of t h e  " P e b b l e  S h a l e "  i s  B a r r e m i a n  froin a d e p t h  of  

594 rn t o  a depth of 701 m, and H a u t e r i v i a n  f r o m  701 m t o  

710 m i n  t h e  S o u t h  Barrow Test  Well KO. 2 (Roger  J .  Witrner, 

1981, p e r s o n a l  c o m m u n i c a t i o n ) .  Above 594 m i s  found t h e  

A p t i a n - A l b i a n  Torok F o r m a t i o n  a n d  b e l o w  710 m i s  f o u n d  the 

J u r a s s i c  K ingak  F o r m a t i o n ,  o v e r  w h i c h  t h e  " P e b b l e  S h a l e "  

l i e s  uncon f  o rmably  . 
T h e  d i s t r i b u t i o n  a n d  r e l a t i v e  a b u n d a n c e s  o f  each  

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

T a b l e  1. 

T h e  following l i s ts  c o m p r i s e  the t e r r e s t r i a l  p a l y n o -  

morpb assemblage f o u n d  in t h e  " P e b b l e  S h a l e . "  

T h o s e  s p e c i e s  found o c c u r r i n g  o n l y  i n  t h e  Barremian 

p o r t i o n  of t h e  " P e b b l e  S h a l e "  a r e  listed as :  

Alisporites sp. A 

C o n v e r r u c o s i s p o r i t e s  s p .  c f .  - C. exquisitus 

C o u p e r i s p o r i t e s  complexus  

Deltoidospora j u n c t a  

Impardecispora t r i o r e t i c u l o s a  

U i c r o r e t i c u l a t i s p o r i t e s  d i a t r e t u s  

Neoraistrickia b r e v i c l a v a t a  



calambspora niesozoica 
Carnarazonosporites sp. cl. C.rnsignis 
Cedrrorles so cl.  C canadensrs 

161 ~ckrahsporrles sp. A 

Gcalrrcos+por~te~ hallei 
Cicalricosrsporrtes pseudolr ipart i lu~ 
Cicarrrcosisooriles SD. A 
C;ngutri/etei clavus ' 
Crngurrrleles s,p A , 

C/assopollrs c assordes 
Classopollrs torosus 
Clavatrpolleniles sp. cf. C. couperi 
Concavis~orites sp. A 

F! Concav!si!misporiles minor 
Concavrss~rn~soorrles ~unc la lus  

F Concavrssrrnrspofr~es 'varrverrucatus 
Converrocosrsporrres sp cf .  C. exqursrtus 
Cou errsporrtes cornplexus 
~ r ~ / e / o s  orrtes oannuceus 
~ v a l h r d r i s  auslralrs 

- -  - - 

~el lo idospora luncla 
Dellordospora psiloslOma 
Densors orrles sp. A 
~ r c r ~ o ~ ~ ~ l l r d r t e s  sp. A 
Drslalanulrsporiles verrucosus 
Drslaltfrangulrsporiles sp. A 
Equrselosporrles vrrginiaensis 
Eucommrrdrles mrnor 
Exesipolleniles lumulus 
Foraminrsporis sp. 4 
Foveosooriles subtrlanoularis 

R ~ ~ k ~ o ~ ~ c a d o p h y t u s  nhrdus 
Glerchenrrdrles crrcrnrdrtes 

n Glerchenrrdrtes senonrcus - - -  - 

Gnetaceaepolleniles s A 
Granulatisporiles 5p. 
lmpardecrspora trroretrculosa 
Inaperturopollen~tes dubius 
lnap~rturopollenrtes lurbalus 
Laevr atosporrfes OValUS 
i L P ~ O ~ ~ i d l l e s  s i .  cf.  I. verrucalus 

&/$aEc%ies sp. A 
lycopodi,umspor~tes austroclavalid~fes 
Lycopodrumsporrfes marginatus 
L vcooodrums~orites reticulumsporites 
I' cdpodrumsporiles sp. A 
dcroreticulatispori!es dialrefus 
Neorarslrrckra brevrclavata 
~eora isr r ick ia  truncala 
Neoraislrickia sp. A 
Ornamenlilera baculata 
Ornamenlilera echinala 
Osmundacidites wellmanii 
Parvisaccites radiatus 
Perrnopollenites elaroides 
Phyllocladrd~tes sp. A . 
Podocarpidrles br ormrs 
Podocarpidrles granulatus 
Podocarpidiles mullesimus 
Podocarpidiles sp, A 
po/ycrn~u/atrsporrfes sp.cI.  P. reduncus 
Rogals arspor~les crca rrcosrs 
Rugubivesrculiles SP. A 
Sestrosporiles sp., cf. S. pseudoalveolalus 
Slereisporrtes anlrquasporiles 
Tiorisooriles so. GI. T. reliculafus 

Vrrrersporrles pallidus 
undilferenliated bisaccates 
total number 01 species per sample 



Rugubivesiculites sp. A 

Tigrisporites sp. cf. - T. reticulatus 

Undulatisporites fossulatus 

Species having an occurrence in the Hauterivian and 

Barremian "Pebble Shale," but not o c c u r r i n g  above or below 

are listed as: 

Acanthotriletes varispinosus 

Alisporites microsaccus 

Biretisporites p o t o n i a e i  

Cicatricosisporitss annulatus 

Classopollis classoides 

Clavatipollenites sp. cf. - C. couperi 

Concavissimisporites p u n c t a t u s  

Eucommiidites m i n o r  

Exesipollenites tumulus 

Gleicheniidites circinidites 

Neoraistrickia truncata 

Neoraistrickia sp. A 

Phyllocladidites sp. A 

Podocarpidites multesimus 

Sestrosporites sp. cf. - S. pseudoalveolatus 

Species that were recorded in the Barremian " P e b b l e  

Shale" a n d  in the A p t i a n - A l b i a n  sample (D4033-32) are 

listed as: 

Acanthotriletes levidensis 

Cingutriletes sp. A 



Crybelosporites pannuceus 

Distaltriangulisporites sp. A 

Foveosporites subtriangularis 

Laevigatosporites ovatus 

Species that were recorded throughout the section 

but did not o c c u r  in t h e  Jurassic s a m p l e  (D4033-59) a r e  

listed as: 

Alisporites grandis 

Ceratosporites s p .  d 

Cicatricosisporites australiensis 

Cicatricosisporites 

Concavisporites sp. A 

Cyathidites australis 

L i l i a c i d i t e s  s p .  A 

Lycopodiumsporites reticulumsporices 

Ornamentifera baculata 

Parvisaccites r a d i a t u s  

Podocarpidites biformis 

Todisporites minor 

Undulatisporites sp. A 

Verrucosispori~es s p .  A 

Species that were recorded throughout the sect iot: 

but d i d  not occur in the Aptian-Albiar~ sample (D4033-32) are 

listed as: 



Abietineaepollenites microreticulatus 

Biretisporites sp. A 

Classopollis torosus 

Dictyophyllidites sp. A 

Forarninisporis sp. A 

Granulatisporites sp. A 

Leptolepidites s p .  cf. - L. verrucatus 

Lycopodiumsporites austroclavatidites 

Perino~ollenites elatoides 

Stereisporites antiquasporites 

Of these 11 species, Stereisporites antiquasporites was 

particularly abundant throughout the samples. 

Species that were encountered throughout all the 

samples, including the Aptian-Albian down through the 

Jurassic, are listed as: 

Blisporites bilateralis 

Braucariacites australis 

B a c u l a t i s p o r i t e s  comaurnensis 

Cedripites sp. cf. - C. canadensis 

Cerebropollenites mesozoicus 

Cingutriletes clavus 

Cyathidites minor 

Deltoidospora hallii 

D. psilostoma - 
Densoisporites sp. A 

Gleicheniidites senonicus 



Ginkgocycadophytus nitidus 

Inaperturopollenites dubius 

Inaperturopollenites turbatus 

Lycopodiumsporites sp. A 

Ornamentifera echinata 

Osrnundacidites w e l l m a n i i  

Podocarpidites granulatus 

Rogalskaisporites cicatricosis 

Verrucosisporites asymetricus 

Vitreisporites pallidus 

Of these 21 species, the following were abundant throughout 

the section: Alisporites bilateralis, Cyathidites minor, 

Deltoidospora hallii, Gleicheniidites s e n o n i c u s ,  and - O r n a -  

mentifera echinata. 

The following s p e c i e s  occurred only in the Hauteri- 

vian samples (D4033-55 to D4033-57). A n  asterisk i n d i c a t e s  

that the s p e c i e s  also occurred i n  t h e  J i t r a s s i c  s a m p l e  

Cicatricosisporites pseudotripartitus 

Concavissimisporites minor 

*Distalanulisporites verrucosis 

Equisetosporites virginiaensis 

Gnetaceae~ollenites s p .  A 

Lycopodiacidites sp. A 

Lycopodiumsporites marginatus 



S e v e r a l  species were f o u n d  o n l y  i n  t h e  A p t i a n - A l b i a n  

s a m p l e  (D4033-32) o f  t h e  T o r o k  F o r m a t i o n .  A m o n g  t h o s e  

species  a r e  C a r n a r o z o n o s p o r i t e s  i n s i g n i s ,  a n d  C i c a t r i c o s i -  

s p o r i t e s  a u g u s t u s .  

S e v e r a l  s p e c i e s  a p p e a r e d  t o  be r e s t r i c t e d  t o  t h e  

J u r a s s i c  s a m p l e ,  among w h i c h  a r e  A e q u i t r i r a d i t e s  s p .  c f .  

A .  v a r i a b i l i s ,  Calamospora m e s o z o i c a ,  a n d  P o l y c i n g u l a t i -  - 
s p o r i t e s  s p .  c f .  - P. r e d u n c u s .  

Marine v s .  T e r r e s t r i a l  
I n f l u e n c e  on t h e  
P e b b l e  S h a l e  

TO d e t e r m i n e  t h e  amount  o f  m a r i n e  vs .  t e r r e s t r i a l  

influence on t h e  " p e b b l e  s h a l e "  a 1 0 0 - g r a i n  c o u n t  was  made 

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

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

p o l l e n .  T e x t - F i g u r e  5 s h o w s  a g r a p h  of t h e  r e l a t i v e  a b u n -  

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

" P e b b l e  S h a l e . "  I t  is  e v i d e n t  f r o m  t h i s  g r a p h  t h a t  wh2r,  

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

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

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

p r o x i m i t y  t o  s h o r e l i n e ,  b u t  also may be due t o  a s h i f t  in 

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

storm o r i g i n  v s .  a fluvial o r i g i n .  A n o t h e r  f e a t u r e  of t h e  

g r a p h  w o r t h  n o t i n g  is t h a t  i n  s a m p l e  D4033-59 ( J u r a s s i c )  t h e  

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



F i g u r e  5 .  G r a p h  of  r e l a t i v e  a b u n d a n c e  r e l a t i o n s h i p s  
of d i n o f l a g e l l a t e s ,  a c r i t a r c h s ,  s p o r e s ,  a n d  b i sacca te  
p o l l e n  based  o n  a random 100-grain c o u n t  per  s a m p l e .  



FREQUENCY 

LEGEND 

SPORES 
*-- - 9 aISACCATES 
C.-.* .-  ..* -  * -  0 DINOFLAGELLATES 

- - O ACRITARCHS 



e x t r e m e l y  scarce .  T h i s  is e v i d e n c e  f o r  t h e  u n c o n f o r m i t y  

between the H a u t e r i v i a n  "Pebble Sha le"  beds a n d  t h e  J u r a s s i c  

b e d s .  



S U M M A R Y  A N D  CONCLUSIONS 

T h i r t e e n  s a m p l e s  f r o m  t h e  L o w e r  C r e t a c e o u s  s e d i m e n t s  

o f  S o u t h  B a r r o w  T e s t  Well KO. 2 were a n a l y z e d  f o r  p a l y n o -  

m o r p h  c o n t e n t .  T h e  " P e b b l e  S h a l e s "  y i e l d e d  a d i v e r s e  

a s s e m b l a g e  o f  p o l l e n  a n d  s p o r e s .  

T h e  f o l l o w i n g  c o n c l u s i o n s  h a v e  b e e n  d r a w n  f r o m  the 

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

1, T h e  a g e  o f  t h e  " P e b b l e  S h a l e s "  i n  S o u t h  Barrow 

T e s t  Well No. 2 is p r e d o m i n a n t l y  B a r r e m i a n ,  w i t h  a basa l  

s e c r i o n  o f  H a u t e r i v i a n  age ,  a s  d i c t a t e d  b y  t h e  d i n o f l a g e l -  

l a t e  a s s e m b l a g e  i n v o l v e d .  

2 .  T h e  t e r r e s t r i a l  p o l l e n  and s p o r e  a s s e m b l a g e  

i n d i c a t e s  a L o w e r  C r e t a c e o u s  age  o f  p r e - A l b i a n ,  b e c a u s e  

of t h e  a b s e n c e  of a n g i o s p e r m  d i v e r s i t y .  T h e  t e r r e s t r i a l  

a s s e m b l a g e  is a n a l y z e d  f u r t h e r  using t h e  a g e  definitions o f  

t h e  d i n o f l a g e l l a t e s  a s  a b a s i s  f o r  z o n a t i o n .  

3 .  T h e  mar in^ v s .  t e r r e s t r i a l  c o m p o n e n t  o f  t h e  

m i c r o f l o r a  shows a n  i n v e r s e  r e l a t i o n s h i p  b e t w e e n  t h e  d i n o -  

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

e n v i r o n m e n t a l  o r i g i n  of t h e  c l a y  s e d i m e n t s  b e i n g  d e p o s i t e d .  



SYSTEMATIC DESCRIPTIONS 

F o l l o w i n g  i s  a n  a l p h a b e t i c a l  l i s t i n g  o f  g e n e r a  

a n d  species  of t e r r e s t r i a l l y  d e r i v e d  p a l y n o r n o r p h s  r e c o v e r e d  

i n  t h i s  i n v e s t i g a t i o n  a r ranged  u n d e r  t h e  b r o a d  c a t e g o r i e s  of 

s p o r e s ,  g y m n o s p e r m i c  p o l l e n ,  a n d  a n g i o s p e r m i c  p o l l e n .  

S p o r e s  

G e n u s  A C A N T H O T R I L E T E S  N a u m o v a  e x  P o t o n i g  a n d  

Kremp 1954 

T y p e  s p e c i e s :  A c a n t h o t r i l e t e s  c i l i a t u s  P o t o n i 6  a n d  Kremp, 

1954 .  

See S i n g h  ( 1 9 6 4 ,  p .  4 3 )  f o r  s y n o n y m y  a n d  d e s c r i p t i o n  o f  

g e n u s .  

A c a n t h o t r i l e t e s  l e v i d e n s i s  B a l m e  1957 

P l a t e  1, f i g u r e s  1 ,  2 

A c a n t h o t r i l e t e s  l e v i d e n s i s  Balme, A u s t r a l i a ,  C.S .I . R . O . ,  

C o a l  Res. S e c t . ,  R e f ,  T.C. 2 5 ,  p .  18, p l ,  1 ,  f i g s ,  

18, 19. 

See S i n g h  (1964,  p .  4 4 )  f o r  synonymy a n d  d e s c r i p t i o n .  

D L S T R I B U T I O K :  Lower C r e t a c e o u s ,  C a n a d a  ( S i n g h  

1 9 6 4 )  a n d  W e s t e r n  A u s t r a l i a  (Ba l rne  1 9 5 7 ) .  

B a r r e m i a n  t o  A l b i a n ,  t h i s  t h e s i s .  



SIZE R A N G E :  E q u a t o r i a l  diameter 20 t o  42  microme- 

ters, 

BOTANICAL AFFINITY: Family S e l a g i n e l l a c e a e  ( S i n g h  

1 9 6 4 ) .  

Acan tho t r i l e t e s  v a r i s p i n o s u s  Pocock 1962 

P l a t e  1, f i g u r e  3 

A c a n t h o t r i l e t e s  v a r i s p i n o s u s  Pocock ,  P a l a e o n t o g r a p h i c a ,  B a n d  

111, A b t .  B, p .  3 6 ,  p l .  1, P igs .  18-20.  

See  S i n g h  ( 1 9 6 4 ,  p .  4 3 )  f o r  synonymy a n d  d e s c r i p t i o n ,  

DISTRIBUTION: Lower C r e t a c e o u s .  W o r l d w i d e  g e o -  

g r a p h i c  d i s t r i b u t i o n .  B a r r e m i a n - H a u t e r i v i a n ,  

this t h e s i s .  

S I Z E  R A N G E :  E q u a t o r i a l  d i a m e t e r  20 t o  4 0  micra- 

meters. 

BOTANICAL AFFINITY : Fami ly  S e l a g i n e l l a c e a e  (Pocock  

G e n u s  AEQGITRIRADITES D e l c o u r t  a n d  Sprumont 
I 

1955, e m e n d .  Cookson and  D e t t n ~ a n n  1961 

Type species: A e q u i t r i r a d i t e s  dubius D e l c o u r t  and S p r u m o n t ,  

See S i n g h  (1964 ,  p .  88)  f o r  s y n o n y m y  a n d  d e s c r i p t i o n .  



A e q u i t r i r a d i t e s  s p .  c f .  -.. A .  v a r i a b i l i s  P o c o c k  1962 

P l a t e  I, f i g u r e  4 

A e q u i t r i r a d i t e s  v a r i a b i l i s  Pocock ,  P a l a e o n t o g r a p h i c a ,  B a n d  

111, A b t .  B, p .  5 1 ,  p l .  6 ,  figs. 98-100. 

See S i n g h  ( 1 9 6 4 ,  p .  8 8 )  f o r  s y n o n y m y  a n d  d e s c r i p t i o n .  

DISTRIBUTION: Lower C r e t a c e o u s .  R e p o r t e d  f r o m  t h e  

M a n n v i l l e  Group (Neocomian t o  M i d d l e  ~ l b i a n )  o f  

Western C a n a d a  ( P o c o c k ,  1 9 6 2 ;  S i n g h  1 9 6 4 ) .  

U. J u r a s s i c ,  t h i s  t h e s i s .  

SIZE R A N G E :  E q u a t o r i a l  diameter ( i n c l u d i n g  z o n a )  68 

m i c r o m e t e r s  ( o n e  s p e c i m e n ) .  

BOTANICAL AFFINITY : Class Hepaticae ( S i n g h  1971) .  

G e n u s  BACULATISPORITES Thomson a n d  P f l u g  1953 

T y p e  s p e c i e s :  B a c u l a t i s p o r i t e s  p r i m a r i u s  (Wolf f )  Thornson 

a n d  P f l u g  1953. 

B a c u l a t i s p o r i t e s  c o m a u m e n s i s  (Cookson) P o t o n i g  

19 56 

P l a t e  1 ,  f i g u r e s  5 , 6  

B a c u l a t i s p o r i t e s  c o m a u m e n s i s  ( C o o k s o n )  P o t o n i g ,  Teil: 

S p o r i t e s ;  B e i h .  Geo i .  J a h r b . ,  H e f t  2 3 ,  p .  3 3 .  

See D e t t m a n  ( 1 9 6 3 ,  p .  3 5 )  f o r  synonymy a n d  d e s c r i p t i o n .  

DISTRIBUTION: Late  T r i a s s i c  t o  C r e t a c e o u s .  Has a 

w i d e s p r e a d  g e o g r a p h i c  o c c u r r e n c e  t h r o u g h o u t  t h ~  

w o r l d .  J u r a s s i c  t o  A l b i a n ,  t h i s  t h e s i s .  



SIZE RANGE: 2 7  t o  65  m i c r o m e t e r s  in e q u a t o r i a l  

diameter. 

B O T A N I C A L  A F F I X I T Y  : F a m i l y  O s m u n d a c e a e  ( D e t t m a r ,  

1963) . 
G e n u s  BIRETISPORITES D e l c o u r t  and Sprumont  1 9 5 5 ,  

emend. D e l c o u r t ,  Det tmann,  and Hughes 1963 

T y p e  s p e c i e s  B i r e t i s p o r i t e s  p o t o n i a e i  D e l c o u r t  a n d  Sprumont, 

1955.  

See D e l c o u r t ,  D e t t r n a n n ,  a n d  H u g h e s  ( 1 9 6 3 ,  p .  2 8 3 )  f o r  

synonymy a n d  emended g e n e r i c  d e s c r i p ~ i o n .  

B i r e t i s p o r i t e s  p o t o n i a e i  D e l c o u r t  and Sprumont  1955 

Plate 1 f i g u r e  7 

See D e l c o u r t ,  D e t t m a n n ,  a n d  Hughes ( 1 9 6 3 ,  p .  2 8 4 )  f o r  

synonymy and d e s c r i p t i o n .  

B i r e t i s p o r i  t e s  p o t o n i a e i  D e l c o u r t  and Sprumont ,  ~ & m .  Soc. 

Ggol .  B e l g i q u e ,  v o l .  4 ,  no.  5 ,  pp  . 40-41, f i g .  10. 

DISTRIBtiTIO?;:  Lower Cretaceous. Reported f r o m  the 

Lower C r e t a c e o u s  of  Alberta (Pocock  1 9 6 2 ;  N o r r i s  

1967; S i n g h  1971) ; Albian of Oklahoma,  U.S.A. 

(Hedlund  a n d  N o r r i s  1968) ;  Lower C r e t a c e o u s  of  

Be lg ium a n d  F r a n c e  ( D e l c o u r t  and Sprumont  1955, 

19591, and A u s t r a l i a  ( ~ e t t m a n  1963) .  Ba r r emian -  

H a u t e r i v i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  35 t o  50 m i c r o m e t e r s .  



BOTANICAL AFFINITY: F a m i l y  Osrnundaceae  ( S i n g h  

1971). 

B i r e t i s p o r i t e s  s p .  A 

P l a t e  1 ,  f i g u r e  8 

DESCRIPTION: T r i l e t e ;  l a e s u r a e  l o n g ,  r e a c h i n g  a lnos t  t o  t h e  

e q u a t o r ;  c o m r n i s s u r e s  r a i s e d ,  f l a n k e a  by w e l l  d e v e l o p e d  

m a r g o ;  e q u a t o r i a l  o u t l i n e  r o u n d e d  t r i a n g u l a r ;  s i d e s  

c o n v e x ,  r a d i a l  m a r g i n s  r o u n d e d .  E x i n e  g r a n u l o s e  on b o t h  

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

SIZE R A N G E :  E q u a t o r i a l  d i a m e t e r  35 t o  53 m i c r o m e t e r s  ( t w o  

s p e c i m e n s ) .  

DISTRIBUTIOK: T h i s  t h e s i s ,  B a r r e m i a n  a n d  H a u t e r i v i a n .  

BOTASICAL AFFINITY: F a m i l y  Osinundaceae  ( S i n g h  1971 .  

G e n u s  CALAMOSPORA Schopf  e t  al. 1944 

T y p e  s p e c i e s :  C a l a m o s p o r a  h a r t u n g i a n a  S c h o p f  e t  al. 1 9 4 4 .  

See S c h o p f  e t  a l .  (1944 ,  pp .  51-52)  f o r  g e n e r i c  d i a g n o s i s .  

Calamospora r n e s o z o i c a  C o u p e r  1958 

P l a t e  1, f i g u r e  10 

C a l a r n o s p o r a  mesozo ica  C o u p e r ,  P a l a e o n t o g r a p h i c a ,  Band 1 0 3 ,  

A b t .  B ,  L e i f g .  4-6,  p. 1 3 2 ,  p l .  1 5 ,  f i g .  3-4.  

See T o c o c k  (1970)  f o r  synonymy a n d  d e s c r i p t i o n .  

DISTRIBUTION: M i d d l e  J u r a s s i c .  R e p o r t e d  f rom the 

m i d d l e  J u r a s s i c  of Great B r i t a i n  ( C o u p e r  1958) 



a n d  w e s t e r n  C a n a d a  (Pocock  1 9 7 0 ) .  J u r a s s i c ,  

t h i s  t h e s i s .  

SIZE R A N G E :  40 t o  65 micrometers .  

BOTANICAL AFFINITY: C o u p e r  ( 1 9 5 8 )  places t h i s  

s p o r e  i n  a g r o u p  of p r o b a b l e  Xesozo ic  c a l a m i t e a n  

a f f i n i t y .  

Genus CAMAROZONOSPORITES ~ o t o n i 6  1956,  e m e n d .  

K laus  1960 

T y p e  species :  Camarozonospori tes c r e t a c e u s  ( W e y l a n d  a n 3  

K r i e g e r )  P o t o n i g  1956. 

See Klaus  (1960, p .  135)  f o r  e m e n d e d  g e n e r i c  d i a g n o s i s .  

Camarozonosporites s p .  c f .  - C .  i n s i g n i s  Xorris 

1967 

P l a t e  I, f i g u r e s  9,  1 1  

Camarozonspori tes i n s i g n i s  N o r r i s ,  P a l a e o n t o g r a p h i c a ,  B a n d  

120 ,  A b t ,  B, L e i f g .  1-4,  p .  9 6 ,  p l .  1 3 ,  figs. 12-16.  

See Nor r i s  (1967,  p .  96)  f o r  synonymy a n d  d e s c r i p t i o n .  

DISTRIBUTION: Albian and Cenornanian. Reported from 

t h e  A l b i a n  and Cenomanian of A l b e r t a  ( X o r r i s  

1 9 6 7 ;  S i n g h  1 9 7 1 ) ;  Mary l and ,  U . S . A .  ( B r e n n e r  

1 9 6 3 )  ; Oklahoma, U . S . A .  ( H e d l u n d  a n d  S o r r i s  

1 9 6 8 ;  Hedlund 1 9 6 7 ) ;  a n d  o f  C o l o r a d o  a n d  ?ie- 

braska ,  U .S  . A .  ( P a n n e l l a  1966) .  A l b i a n ,  this 

thesis. 



SIZE RANGE: 30 t o  55 m i c r o m e t e r s .  

BOTANICAL A F F I N I T Y :  S i n g h  ( 1 9 7 1 )  p l a c e s  t h i s  

s p e c i e s  i n  t h e  d i v i s i o n  P t e r o p h y t a ,  I n c e r t a ~  

S e b i s .  

DISCUSSION: T h e  s p e c i m e n s  o b s e r v e d  i n  t h i s  s t u d y  

may b e l o n g  t o  t h e  g e n u s  L y c o p o d i a c i d i t e s ,  w h i c h  

p o s s e s s e s  a r u g u l a t e  s c u l p t u r e ,  b u t  l a c k s  a n  

i n t e r r a d i a l  e q u a t o r i a l  t h i c k e n i n g .  

Genus  CERATOSPORITES Cookson  a n d  D e t t m a n n  1 9 5 8  

T y p e  s p e c i e s :  C e r a t o s p o r i t e s  equalis Cookson and  De t tmann  

1958.  

See Cookson  a n d  D e t t m a n n  (1958, p .  101) f o r  g e n e r i c  d i a g -  

n o s i s .  

Ceratosporites s p .  A 

Plaze 2 ,  f i g u r e  1 

DESCRIPTION: T r i l e t e ;  l a e s u r a e  l o n g ,  r e a c h i n g  almost t o  t h e  

equator; e q u a t o r i a l  o u t l i n e  c o n v e x l y  s u b t r i a n g u l a r .  

Exine 1-1 .5  m i c r o m e t e r s  t h i c k ,  p r o x i m a l l y  s m o o t h .  

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

r o u n d e d  a p i c e s ,  2 t o  3 .5  m i c r o m e t e r s  l o n g ,  1 m i c r o m e t e r  

i n  w i d t h .  S c u l p t u r a l  elements spaced 3.5  to 4 microme-  

ters a p a r t .  

DISTRIBUTIOK: Xeocomian-Aptian of  Australia ( t y p e ) ,  Barre- 

m i a n ,  this t h e s i s .  



SIZE R A N G E :  E q u a t o r i a l  d i a m e t e r  3 5  t o  4 5  m i c r o m e t e r s .  

BOTANICAL AFFINITY : Uncertain.  Cookson and Dettmann (1958)  

suggest  a f f i n i t y  of  t y p e  spec ies  w i t h  Se lag ine l l aceae .  

Genus CICATRICOSISPORITES Potonig a n d  Ge l l e t i ch  

1933 

T y p e  spec ies :  C i c a t r i c o s i s p o r i t e s  dorogensis PotoniB a n d  

G e l l e t i c h  1933. 

See Dettmann (1963, p .  5 2 )  f o r  gener ic  d i a g n o s i s .  

C i c a t r i c o s i s p o r i t e s  annulatus  A r c h a n g e l s k y  a n d  

Gamerro 1966 

P l a t e  2 ,  f i g u r e s  2 ,  3 

C i c a t r i c o s i s p o r i t e s  a n n u l a t u s  A r c h a n g e l s k y  a n d  Gamerro ,  

Ameghiniana, v o l .  4 ,  p .  368, p l .  2 ,  f i g s .  6-8.  

See Singh (1971, p .  67) f o r  synonymy a n d  d e s c r i p t i o n .  

DISTRIBL'TION: Cretaceous. R e p o r t e d  f rom t h e  Lower 

C r e t a c e o u s  o f  A l b e r t a ,  C a n a d a  ( S i n g h  1 9 6 4 ,  

1 9 7 1 ) ;  C r e t a c e o u s  of A l b e r t a ,  C a n a d a  ( X o r r i s  

1967) a n d  Argent inz  (Archangelsky and Gamerro 

1966) .  Barremian-Hauterivian, t , h i s  t h e s i s .  

SIZE RANGE: 35 t o  45 micrometers. 

BOTANICAL A F F I N I T Y  : F a m i l y  S c h i z a e a c e a e  ( S i n g h  

1971) .  

REMARKS:  Although the  specimens  i n  t h i s  t h e s i s  a r e  

s l i g h t l y  smaller  t h a n  those r e p o r t e d  by S i n g h  



(19711, t h e  r i b  p a t t e r n i n g  i s  c o m p a r a b l e  i n  b o t h  

cases.  

C i c a t r i c o s i s p o r i t e s  a u g u s t u s  S i n g h  1971 

P l a t e  2 ,  f i g u r e s  4 ,  5 

C i c a t r i c o s i s p o r i t e s  a u g u s t u s  S i n g h ,  R e s e a r c h  C o u n c i l  o f  

A l b e r t a ,  B u l l .  2 8 ,  v o l .  1 ,  p .  6 8 ,  p l .  7 ,  f i g s .  3 - 1 1 .  

See S i n g h  ( 1 9 7 1 ,  p .  68)  f o r  d e s c r i p t i o n  o f  s p e c i e s .  

D I S T R I B U T I O N :  A l b i a n  o f  A l b e r t a  ( S i n g h  1 9 7 1 ) .  

A l b i a n ,  t h i s  t h e s i s .  

SIZE RANGE: 39 t o  50 micrometers.  

B O T A N I C A L  AFFINITY:  F a m i l y  S c h i z a e a c e a e  ( S i n g h  

C i c a t r i c o s i s p o r i t e s  a u s t r a l i e n s i s  ( C o o k s o n )  

P o t o n i g  1956 

P l a t e  2 ,  f i g u r e  6 

C i c a t r i c o s i s p o r i t e s  a u s t r a l i e n s i s  ( C o o k s o n )  P o t o n i e ' ,  T e i l :  

S p o r i t e s ;  B e i h .  G e o l .  J a h r b . ,  Heft 2 3 ,  p .  4 8 .  

See D e t t m a n n  (1963, p .  53)  f o r  s y n o n y m y  a n d  d e s c r i p t i o n .  

DISTRIBUTION: C r e t a c e o u s .  W i d e s p r e a d  o c c u r r e n c e  

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

t e r i v i a n  t o  A l b i a n ,  t h i s  t h e s i s .  

S IZE R A N G E :  40  t o  65 m i c r o m e t e r s .  

B O T A N I C A L  A F F I N I T Y :  F a m i l y  S c h i z a e a c e a e  ( S i n g h  

1971).  



C i c a t r i c o s i s p o r i t e s  h a l l e i  D e l c o u r t  and Sprumont 

1955 

P l a t e  2 ,  f i g u r e  7 

C i c a t r i c o s i s p o r i t e s  h a l l e i  D e l c o u r t  a n d  Sp rumon t ,  ~ 6 m .  Soc.  

G6ol .  Belgique, n . s . ,  v o l .  4 ,  n o .  5 ,  p .  17. 

See D e l c o u r t  and Sprumont  ( 1955 ,  p.  1 7 )  f o r  d e s c r i p t i o n .  

D I S T R I B U T I O N :  Lower  C r e t a c e o u s  a n d  C e n o m a n i a n .  

R e p o r t e d  f r o m  v a r i o u s  p a r t s  of c e n t r a l  X o r t h  

Amer ica  and f rom t h e  " K e a l d e n "  o f  Belgium and 

F r a n c e  ( D e l c o u r t  a n d  S p r u m o n t  1 9 5 5 ,  1 9 5 9 ) .  

H a u t e r i v i a n  t o  A l b i a n ,  t h i s  t h e s i s .  

S I Z E  RANGE: 3 3  t o  60 micrometers. 

B O T A N I C A L  A F F I S I T Y  : F a m i l y  S c h i z a e a c e a e  ( S i n g h  

1971). 

C i c a t r i c o s i s p o r i t e s  p s e u d o t r i p a r t i t u s  ( ~ o l k h o v i -  

t i n a )  Dettrnann 1963 

P l a t e  2 ,  f i g u r e  8 

C i c a t r i c o s i s p o r i t e s  p s e u d o t r i p a r t i t u s  ( B o l k h o v i t i n a )  Eett- 

m a n n ,  P r o c .  R o y .  S o c .  V i c t o r i a ,  7 7 ,  p .  5 4 ,  p l .  1 0 ,  

figs. 1-5. 

See Dettmann (1963,  p .  54) f o r  s y n o n y m y  and d e s c r i p t i o n .  

DISTRIBUTION: A l b i a n  a n d  Cenornanian.  R e p o r t e d  from 

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

Amer i ca ,  S i b e r i a ,  and A u s t r a l i a .  Hepor t ed  from 

t h e  B a r r e m i a n - H a u t e r i v i a n  of t h i s  t h e s i s .  



S I Z E  R A N G E :  45  micrometers ( t w o  s p e c i m e n s ) .  

B O T A N I C A L  AFFINITY: D e t t m a n n  (1963) also p l a c e s  

t h i s  genus i n  t h e  f a m i l y  Schizaeaceae. 

REMARKS: Although t h i s  s p e c i e s  h a s  not b e e n  r e -  

p o r t e d  i n  h o r i z o n s  o l d e r  t h a n  A l b i a n ,  I h a v e  

included my specimens i n  t h i s  spec ies  because 

t h e y  c o i n c i d e  with Dettmann's (1963) descrip- 

t i o n .  

C i c a t r i c o s i s p o r i t e s  s p .  A 

P l a t e  2 ,  f i g u r e  9 

DESCRIPTION: Trilete; l a e s u r a e  a l m o s t  r e a c h i n g  t h e  e q u a t o r ;  

cornmissures s i m p l e  slits; amb rounded-tr iangular ;  s i d e s  

convex; ap ices  rounded; p r o x i m a l  s u r f a c e  w i t h  5 t o  7 

r i b s  i n  each i n t e r r a d i a l  r e g i ~ n  about 1 .5-2 .0  xicrone-  

t e r s  wide; noncoalescing a t  t h e  a p i c e s ;  r i b s  s e p a r a t e d  

b y  a v e r y  narrow c a n a l ;  e x i n e  t h i n ,  a p p r o x i m a t e l y  1 

micrometer t h i c k .  

DISTRIBUTION: Hauter iv ian ,  t h i s  t h e s i s .  

SIZE RAKGE: 37  micrometers ( two  s p e c i m e n s ) .  

BOTANICAL AFFINITY : Family Schizaeaceae.  

Genus CINGUTRILETES Pierce 1961 emend. D e t t m a n f i  

1963 

T y p e  s p e c i e s :  C i n g u t r i l e t e s  congruens P i e r c e  1961 



See Dettmann ( 1 9 6 3 ,  p .  69)  f o r  s y n o n y m y  a n d  emended g e n e r i c  

d i a g n o s i s .  

Cin~utriletes c l a v u s  (Balmel D e t t m a n n  1963 

P l a t e  2 ,  f i g u r e s  1 0 ,  11 

C i n g u t r i l e t e s  c l a v u s  Det tmann,  P r o c .  Xoy. S o c .  V i c t o r i a ,  

v o l .  7 7 ,  p .  69 ,  p l .  14, f i g s .  5 - 8 .  

See Dettmann ( 1 9 6 3 ,  p.  69)  for synonymy a n d  d e s c r i p t i o n .  

DISTRIBUTION: J u r a s s i c  t o  T e r t i a r y .  W i d e s p r e a d  

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

the w o r l d .  J u r a s s i c  t o  A l b i a n  t h i s  t h e s i s .  

SIZE R A N G E :  25  t o  35 m i c r o m e t e r s .  

BOTANICAL AFFIKITY:  Fami l y  S p h a g n a c e a e .  

C i n g u t r i l e t e s  s p .  A 

Plate 2 ,  f i g u r e  1 2  

DESCRIPTION: T r i l e t e ;  amb c i r c u l a r  t o  s u b c i r c u l a r ;  l a e s u r a e  

e x t e n d i n g  2 / 3  t o  e q u a t o r ;  p s i l a t e  e x i n e ;  e q u a t o r i a l  

cingulum 2 . 5  m i c r o m e t e r s  w ide .  

DISTRIBUTION: Ba r r emian  t o  A l b i a n .  This t h e s i s .  

SIZE R A N G E :  25  t o  30 m i c r o m e t e r s  ( t w o  s p e c i m e n s ) .  

BOTANICAL AFFINITY:  F a m i l y  S p h a g n a c e a e .  



Genus CONCAVISPORITES P f l u g  1 9 5 3  e m e n d .  D e l c o u r t  

a n d  Sprumont  1955  

T y p e  spec ies :  C o n c a v i s p o r i t e s  r u g u l a t u s  P f l u g  1953 

See P o t o n i 6  ( 1 9 5 6 ,  p .  15)  f o r  g e n e r i c  d i a g n o s i s .  

C o n c a v i s p o r i t e s  s p .  A 

P l a t e  3 ,  f i g u r e  1 

D E S C R I P T I O N :  T r i l e t e ;  l a e s u r a e  e x t e n d i n g  t o  e q u a t o r ;  

concave amb; e x i n e  smooth .  

DISTRIBZTION:  Lower C r e t a c e o u s ,  t h i s  t h e s i s .  

SIZE R A N G E :  23-32 micrometers. 

BOTANICAL AFFINITY: P t e r o p h y t a ,  Ince r tae  S e d i s .  

Genus CONCAVISSIMISPOEITES D e l c o u r t  a n d  S p r u m c n t  

1 9 5 5 ,  emend. D e l c o u r t  e t  a l .  1963 

T y p e  species: C o n c a v i s s i m i s ~ o r i t e s  v e r r u c o s u s  D e l c o u r t  a n d  

Sprumont  1 9 5 5 ,  emend, Delcourt e t  a l .  1 9 6 3 .  

S e e  S i n g h  ( 1 9 6 4 ,  p .  7 6 )  f o r  s y n o n y m y  and g e n e r i c  d i a g n o s i s .  

C o n c a v i s s i m i s p o r i t e s  mino r  ( P o c o c k )  D e l c o u r t  e t  

a l .  1963 

P l a t e  3 ,  f i g u r e s  2 ,  4 

C o n c a v i s s i m i s p o r i t e s  minor  IPocock) D e l c o u r t  et a l .  , P a l a e -  

o n t o l o g y ,  v o l .  6 ,  p .  286 .  

See S i n g h  (1971), p .  113) f o r  synonymy a n d  d e s c r i p t i o n .  



DISTRIBUTION : Upper  J u r a s s i c  t o  A l b i a n .  R e p o r t e d  

f rom J u r a s s i c - A l b i a n  of western C a n a d a  (Pocock  

1 9 6 2 ;  S i n g h  1971)  ; Albian of Oklahoma, U.S.A. 

( H e d l u n d  a n d  N o r r i s  1 9 6 8 ) .  H a u t e r i v i a n  t h i s  

t h e s i s ,  

S IZE R A N G E :  50 t o  70 m i c r o m e t e r s  ( t w o  s p e c i m e n s )  

BOTANICAL AFFINITY: P t e r o p h y t a ,  I n c e r t a e  S e d i s .  

C o n c a v i s s i m i s p o r i t e s  p u n c t a t u s  ( D e l c o u r t  a n d  

S p r u m o n t )  B r e n n e r  1963 

P l a t e  3 ,  f i g u r e s  3 ,  5 

C ~ n ~ a v i ~ ~ i r n i ~ p ~ r i t e ~  p u n c t a t u s  ( D e l c o u r t  a n d  S p r u m o n t )  

B r e n n e r ,  M a r y l a n d  D e p t .  G e o l .  M i n e s  Water Resources ,  

B u l l .  2 7 ,  p .  5 9 ,  pl. 1 4 ,  f i g .  6. 

See S i n g h  ( 1 9 6 4 ,  p .  7 7 )  f a r  synonymy a n d  description. 

DISTRIBUTION: B e r r i a s i a n  t o  A l b i a n .  R e p o r t e d  f rom 

t h e  Lower C r e t a c e o u s  of C a n a d a ,  U.S.A. ,  E n g l a n d ,  

B e l g i u m ,  A u s t r a l i a ,  U .S .S .R., a n d  R u m a n i a .  

B a r r e m i a n - H a u t e r i v i a n  t h i s  c h e s i s .  

SIZE R A N G E :  50 m i c r o m e t e r s .  

BOTANICAL AFFINITY: P t e r o p h y t a ,  I n c e r t a e  S e d i s .  

C o n c a v i s s i m i s p o r i t e s  v a r i v e r r u c a t u s  ( C o u p e r )  

B r e n n e r  1963 

P l a t e  3 ,  f i g u r e  6 



C o n c a v i s s i m i s p o r i t e s  v a r i v e r r u c a t u s  (Couper)  B r e n n e r ,  Mary- 

a n d  Dept. G e o l .  M i n e s  Water R e s o u r c e s ,  B u l l .  2 7 ,  p .  5 9 ,  

p l .  14, f i g .  4.  

See S i n g h  (1964, p .  78)  f o r  synonymy and d e s c r i p t i o n .  

DISTRIBUTION: Middle  J u r a s s i c  t o  A l b i a n .  R e p o r t e d  

f r o m  the A l b i a n  o f  western Canada ( S i n g h  1 9 6 4 ,  

1 9 7 1 ) ;  Lower C r e t a c e o u s  o f  M a r y l a n d ,  U.S . A .  

( B r e n n e r  1963) ;  A l b i a n  o f  Wyoming ( D a v i s  1 9 6 3 ) ;  

Upper  J u r a s s i c - b a s a l  C r e t a c e o u s  of E n g l a n d  

(Couper  1 9 5 8 ) .  H a u t e r i v i a n  t h i s  t h e s i s .  

S IZE R A N G E :  58 by 4 3  m i c r o m e t e r s  ( o n e  s p e c i m e n ) .  

BOTLYICAL AFFISITY: P t e r o p h y t a ,  I n c e r t a e  S e d i s ,  

G e n u s  CONVERRUCOSISPORITES P o t o n i g  a n d  Kremp 

1954 

T y p e  s p e c i e s :  C o n v e r r u c o s i s p o r i t e s  t r i g u e t r u s  ( I b r a h i m )  

P o t o n i g  a n d  Kremp 1954.  

See P o t o n i 6  and Kremp (1954 ,  p .  6 3 )  f o r  g e n e r i c  d i a g n o s i s .  

C o n v e r r u c o s i s p o r i t e s  s p .  c f .  - C. e x q u i s i t u s  S i n g h  

1971 

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

C o n v e r r u c o s i s p o r i t e s  exquisitus S i n g h ,  R e s .  Coun. A l b e r t a ,  

Bull. 15, p. 116, pl. 16, figs. 4 - 5 .  

See S i n g h  (1971 ,  p .  116) f o r  d e s c r i p t i o n .  



D I S T R I B U T I O N :  - 4 l b i a n  o f  A l b e r t a ,  C a n a d a  ( S i n g h  

1971) .  B a r r e m i a n ,  t h i s  t h e s i s .  

SIZE RANGE: 60 m i c r o m e t e r s  ( o n e  s p e c i m e n ) .  

BOTANICAL AFFINITY: P t e r o p h y t a ,  I n c e r t a e  S e d i s .  

R E M A R K S :  A l t h o u g h  t h i s  s p e c i m e n  h a s  l a r g e r  v e r r u c a e  

a t  the r a d i a l  m a r g i n s  t h a n  i n  t h e  i n t e r r a d i a l  

a r e a s ,  t h e  a u t h o r  d i d  n o t  f e e l  t h i s  was s u f -  

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

l o b o s p o r i t e s .  

G e n u s  COUPERISPORITES P o c o c k  1962 

T y p e  spec ies :  C o u p e r i s p o r i t e s  c o m p l e x u s  (Couper)  P o c o c k  

See S i n g h  (1964,  p. 83)  f o r  synonymy a n d  g e n e r i c  d i a g n o s i s .  

C o u p e r i s p o r i t e s  c o m p l e x u s  ( C o u p e r )  P o c o c k  1962 

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

C o u p e r i s p o r i t e s  c o m p l e x u s  ( C o u p e r )  P o c o c k ,  P a l a e o n t o g r a p h -  

ica, B a n d  111, A b t .  B ,  p .  5 0 ,  p l .  6 ,  f i g s .  91-94. 

See S i n g h  ( 1 9 6 4 ,  p .  8 4 )  f o r  synonymy a n d  d e s c r i p t i o n ,  

DISTRIBUTION:  Barremian t o  m i d d l e  A l b i a n .  R e p o r t e d  

f rom t h e  A i b i a n  o f  A l b e r t a ,  C a n a d a  ( S i n g h  1964: 

P o c o c k  1 9 6 2 ) ;  Barremian of E n g l a n d  ( H u g h e s  

1 9 5 8 ) ;  E a r r e m i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  60  m i c r o m e t e r s  ( i n c l u d i n g  z o n a ) .  

BOTANICAL AFFINITY: C l a s s  Hepaticae ( S i n g h  1971). 



Genus CRYBELOSPORITES D e t t m a n n  1 9 6 3  

T y p e  species :  C r y b e l o s p o r i t e s  s t r i a t u s  (Cookson  a n d  Dett- 

mann) Dettmann 1963. 

See D e t t m a n n  (1963,  p .  8 0 )  f o r  g e n e r i c  d i a g n o s i s .  

C r y b e l o s p o r i t e s  p a n n u c e u s  ( B r e n n e r )  S r i v a s t a v a  

1975 

P l a t e  3 ,  f i g u r e  9 

C r y b e l o s p o r i t e s  p a n n u c e u s  ( B r e n n e r )  S r i v a s r a v a ,  P a l g o b i o l o -  

g i e  c o n t i n e n t a l ,  v o l .  6 ,  n o .  2 ,  p .  35, p l .  15, f i g s .  

5-9, p1 .  1 6 ,  f i g s .  1-6 .  

See S r i v a s t a v a  (1975,  p .  35) f o r  s y n o n y a y ;  E r e n n e r  (1963,  p .  

66) f o r  d e s c r i p t i o n .  

DISTRIBUTION: Albian. R e p o r t e d  f r o m  t h e  A l S i a n  o f  

M a r y l a n d  ( B r e n n e r ,  1 9 6 3 ) ,  Oklahoma ( H e a l u n d  a n d  

N o r r i s  1 9 6 8 1 ,  a n d  t h e  s o u t h e r n  U . S . A .  ( S r i -  

v a s t a v a  1 9 7 5 ) .  B a r r e m i a n - A l b i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  31 by 4 4  micrometers  ( o n e  specinen). 

BOTANICAL A F F I X I T Y :  P t e r o p h y t a ,  I n c e r t a e  S e d i s ,  

G e n u s  CYATHIDITES C o u p e r  1 9 5 3  

T y p e  s p e c i e s :  C y a t h i d i t e s  a u s t r a l i s  C o u p e r  1953.  

See S i n g h  ( 1 9 6 4 ,  p .  7 0 )  f o r  synonymy a n d  g e n e r i c  d i a g n o s i s .  

C y a t h i d i t e s  a u s t r a l i s  C o u p e r  1933 

P l a t e  4 ,  f i g u r e  1 



C y a t h i d i t e s  a u s t r a l i s  C o u p e r ,  N e w  Z e n l a n d  G e o l .  S u r v .  

P a l e o n t o l .  B u l l .  2 2 ,  p .  2 7 ,  p l .  2 ,  f i g s .  11-12.  

See S i n g h  (1964, p .  7 0 )  f o r  s y n o n y m y  and d e s c r i p t i o n .  

DISTRIBUTION: J u r a s s i c  a n d  Lower  C r e t a c e o u s .  

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

l o c a l i t i e s .  B a r r e m i a n  t o  A l b i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  48-65 m i c r o m e t e r s .  

BOTANICAL AFFINITY: F a m i  l y  C y a t h e a c e a e  or  D i c k s o n i -  

aceae ( S i n g h  1 9 7 1 ) .  

C y a t h i d i t e s  m i n o r  Couper  1953 

Plate 3 ,  f i g u r e s  10, 11 

C y a t h i d i t e s  minor  C o u p e r ,  N e w  Z e a l a n d  Geo l .  S u r v .  P a l e o n t .  

B u l l .  2 2 ,  p. 2 8 ,  p l .  2 ,  f i g .  13. 

See Singh (1964,  p .  7 1 )  f o r  s y n o n y m y  a n d  d e s c r i p t i o n .  

DISTRIBUTION: J u r a s s i c  a n d  Cre taceous .  R e p o r t e d  

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

J u r a s s i c  t o  d l b i a n ,  t h i s  t h e s i s .  

S I Z E  R A N G E :  2 5  t o  45  m i c r o m e t e r s .  

BOTANICAL AFFINITY : Fami l y  C y a t  h e a c e a e  o r  D i c k s o n i -  

aceae ( S i n g h  1 9 7 1 ) .  

G e n u s  DELTOIDOSPORA Miner 1935 emend. Potonig 

19 56 

T y p e  species: D e l t o i d o s p o r a  h a l l i i  M i n e r  1935. 

See S i n g h  (1964 ,  p .  80)  f o r  s y n o n y m y  a n d  g e n e r i c  d i a g n o s i s .  



D e l t o i d o s p o r a  h a l l i i  M i n e r  1935 

P l a t e  4 ,  f i g u r e  2 

D e l t o i d o s p o r a  h a l l i i  M i n e r  e m e n d .  P o t o n i 6  ( 1 9 5 6 ) ,  B e i h .  

Geol. J a h r b . ,  Heft 2 3 ,  p .  13, p l .  1 ,  f i g .  1 .  

S e e  Singh (1964 ,  p .  80)  f o r  synonymy a n d  d e s c r i p t i o n .  

DISTRIBUTION: M e s o z o i c .  W o r l d w i d e  g e o g r a p h i c  

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

SIZE RANGE:  2 4  t o  45 micrometers. 

BOTANICAL AFFINITY: F a m i l y  C y a t h e a c e a e  or  D i c k s o n i -  

aceae ( S i n g h  1971) .  

D e l t o i d o s p o r a  j u n c t a  (Kara-hlurza) S i n g h  1 9 6 4  

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

D e l t o i d o s p o r a  j u n c t a  ( K a r a - M u r z a )  S i n g h ,  Res. C o u n .  A 1 -  

b e r t a ,  B u l l .  1 5 ,  p .  81 ,  p l .  9 ,  fig. 1 6 .  

See S i n g h  ( 1 9 6 4 ,  p .  81) f o r  synonymy and  d e s c r i p t i o n .  

DISTRIBUTION:  Upper  J u r a s s i c  t o  Lower C r e t a c e o u s .  

R e p o r t e d  f r o m  A l b e r t a ,  C a n a d a  ( S i n g h  1 9 6 4 ,  

1971) a n d  f rorn t h e  U .S .S . R .  ( K a r a - M u r z a ,  1956) . 
B a r r e m i a n ,  t h i s  t h e s i s .  

SIZE RANGE: 2 4  t o  37 micrometers. 

BOTANICAL AFFIPIITY : F a m i l y  C y a t h e a c e a e  o r  D i c k s o n -  

i a c e a e  ( S i n g n  1 9 7 1 ) .  

D e l t o i d o s p o r a  p s i l o s t o m a  R o u s e  1959 

Plate 4 ,  f i g u r e  5 



D e l t o i d o s p o r a  psilostoma Rouse, Micropaleontol.  , v o l .  5 ,  

p .  311, p l .  2 ,  f i g s .  7-8. 

See Singh (1964 ,  p .  80 )  f o r  synonymy a n d  d e s c r i p t i o n .  

DISTRIBUTION: Upper J u r a s s i c  t o  Upper Cretaceous.  

Reported t h r o u g h o u t  w e s t e r n  Canada. Jurassic t o  

Albian, t h i s  t h e s i s .  

SIZE R A N G E :  38 t o  60 micrometers. 

BOTANICAL AFFINITY: Fami ly C y a t h e a c e a e  o r  Dickson- 

i a c e a e  ( S i n g h  1 9 7 1 ) .  

G e n u s  D E N S O I S P O R I T E S  Weyland a n d  Krieger 1953 

emend. D e t t r n a n n  1963 

T y p e  s p e c i e s :  D e n s o i s p o r i t e s  v e l a t u s  Weyland a n d  Krieger  

1953 .  

See Dettmann (1963,  p .  8 3 )  f o r  s y n o n y m y  a n d  e m e n d e d  gener ic  

d i a g n o s i s .  

D e n s o i s p o r i t e s  s p .  .A 

P l a t e  4 ,  f i g u r e  6 

DESCRIPTION: T r i l e t e ;  spore c i n g u l a t e ;  amb r o u n d e d  t r iangu-  

l a r ;  l aesurae  e x t e n d i n g  t o  j u n c t i o n  of  c e n t r a l  b o d y  and 

c i n g u l u m :  c i n g u l u m  dense,  1 0  t o  15 micrometers t h i c k :  

s c a b r a t e  s c u l p t u r e  on i n n e r  b o d y .  

DISTRIBUTION: J u r a s s i c  t o  Albian, t h i s  t h e s i s .  

SIZE R A N G E :  40  t o  58 m i c r o m e t e r s .  

BOTANICAL AFFINITY: F a m i l y  Se lag ine l l aceae  ( S i n g h  1 9 7 1 ) .  



G e n u s  D I C T Y O P H Y L L I D I T E S  C o u p e r  1958 e m e n d .  

Dettmann 1963 

T y p e  s p e c i e s :  D i c t y o p h y l l i d i t e s  h a r r i s i i  Couper  1958. 

See D e t t m a n  (1963, p .  2 7 )  f o r  s y n o n y m y  and e m e n d e d  g e n e r i c  

d i a g n o s i s .  

Dictyophyllidites s p .  A 

P l a t e  4 ,  f i g u r e  7 

DESCRIPTION: T r i l e t e ;  l a e s u r a e  e x t e n d i n g  t o  e q u a t o r i a l  

m a r g i n ;  amb t r i a n g u l a r ,  s i d e s  s l i g h T l y  c o n c a v e ;  l a e s u r a e  

s u r r o u n d e d  b y  a t h i c k e n e d  m a r g o ;  e x i n e  s m o o t h ,  1-2 

m i c r o m e t e r s  t h i c k .  

D I S T R I B U T I O N :  J u r a s s i c  t o  B a r r e m i a n ,  t h i s  t hes i s .  

SIZE RANGE: 2 8  t o  48 m i c r o m e t e r s .  

BOTANICAL A F F I N I T Y :  P o s s i b l y  M a t o n i a c e a e  ( D e t t m a n n  1 9 6 3 ) .  

G e n u s  DISTALANULISPORITES K l a u s  1960 

T y p e  s p e c i e s :  D i s t a l a n u l i s p o r i t e s  p u n c t u s  K l a u s  1960. 

S e e  Pocock (1970,  p .  5 7 )  f o r  synonymy a n d  g e n e r i c  d i a g n o s i s .  

D i s t a l a n u l i s p o r i t e s  v e r r u c o s u s  Pocock 1970 

Plate 4,  f i g u r e  8 

D i s t a l a n u l i s p o r i t e s  v e r r u c o s u s  P o c o c k ,  P a l a e o n t o g r a p h i c a ,  

B a n d  1 3 0 ,  A b t .  B ,  L i e f g .  3 - 6 ,  p .  5 9 ,  p l .  6 ,  f i g s .  4 

a n d  7 .  



DISTRIBUTION: U p p e r  J u r a s s i c  of w e s t e r n  C a n a d a  

( P o c o c k ,  1 9 7 0 ) .  J u r a s s i c - H a u t e r i v i a n ,  t h i s  

thesis. 

SIZE RANGE: 35 t o  40 m i c r o m e t e r s  ( t w o  s p e c i m e n s )  

BOTANICAL AFFINITY: P t e r o p h y t a ,  I n c e r t a e  S e d i s .  

Genus DISTALTRIANGULISPORITES S i n g h  1971 

Type spec ies :  D i s t a l t r i a n g u l i s p o r i t e s  p e r p l e x u s  S i n g h  1971. 

See S i n g h  (1971,  p .  88) f o r  g e n e r i c  d i a g n o s i s .  

D i s t a l t r i a n g u l i s p o r i t e s  s p .  A 

P l a t e  4 ,  f i g u r e  9 

D E S C R I P T I O N :  T r i l e t e ;  s p o r e  c i n g u l a t e ;  amb t r i a n g u l a r ;  

l aesurae  r e a c h i n g  t o  t h e  e q u a t o r ;  t h i c k e c e d  margo d i s -  

t i n g u i s h i n g  the g e n u s ;  e x i n e  s m o o t h ,  2 t o  3 m i c r o m e t e r s  

t h i c k ;  c i n g u l u m  3 t o  7 micrometers w i d e ;  margo  a b o u t  3 

micrometers wide. 

DISTRIBUTION: G a r r e m i a n  t o  Alhian, this t h e s i s .  

SIZE R A N G E :  3 3  t o  40 m i c r o m e t e r s  ( t h r e e  spec imens ) .  

BOTANICAL AFFINITY:  S i n g h  (1971)  p l a c e s  t h i s  genus i n  t h e  

f a m i l y  Sch i zaeaceae .  

G e n u s  FOHA4MIXISPORIS K r u t z s c h  1959 

T y p e  spec ies :  F o r a m i n i s p o r i s  f o r a m i n i s  K r u t z s c h  1959.  

See K r u t z s c h  ( 1 9 5 9 ,  p .  130) f o r  g e n e r i c  d i a g n o s i s .  



F o r a r n i n i s p o r i s  s p ,  A 

Plate 4 ,  f i g u r e  10 

DESCRIPTION: T r i l e t e ;  c i r c u l a r  to subtriangular amb; l ae -  

surae e x t e n d i n g  t o  t h e  e q u a t o r ;  foraminate t o  ver ruca te  

e x i  n e .  

DISTRIBUTION: J u r a s s i c  to Barremian, t h i s  t h e s i s .  

S I Z E  R A N G E :  20  t o  35 micrometers. 

BOTANICAL AFFINITY: S i n g h  (1971) p laces  t h i s  g e n u s  i n  t h e  

class Hepaticae.  

Genus FOVEOSPORITES Balme 1957 

Type s p e c i e s :  Foveosporites c a n a l i s  Balme 1957 

See Balme (1957,  p .  17 )  f o r  gener ic  d i a g n o s i s .  

F o v e o s p o r i t e s  subtriangularis Brenner 1963 

P l a t e  4 ,  figure 11 

Foveosporites s u b t r i a n g u l a r i s  Brenner, M a r y l a n d  D e p t .  G e o l .  

M i n e s  Water Resources ,  Bull. 2 7 ,  p .  6 2 ,  p l .  16, f i . g .  2 .  

See B r e n n e r  (1963, p .  6 2 )  f o r  d e s c r i p t i o n .  

DISTRIBUTION: Berr ias ian  t o  Albian. Reported f rom 

t h e  A l b i a n  o f  A l b e r t a ,  C a n a d a  ( Y o r r i s  1 9 6 7 ;  

S i n g h  1 9 7 1 ) ;  B a r r e m i a r !  to Albian of  Maryland, 

U .S . A .  (Brenner 1963) ; a e r r i a s i a n  t o  V a l a n g i n i a n  

of H o l l a n d  (Burger 1966) .  Barremian t o  A l b i s n ,  

t h i s  t h e s i s .  



SIZE R A N G E :  36 to  40 micrometers (several s p e c i -  

m e n s ) .  

BOTANICAL AFFINITY: Pterophyta, Incertae Sedis. 

G e n u s  GLEICHENIIDITES D e l c o u r t  a n d  Sprumont  1955 

e m e n d .  Dettmann 1963 

Type species: Gleicheniidites senonicus Ross 1949. 

See Dettmann (1963, p. 64) for synonymy and emended generic 

d i a g n o s i s .  

Gleicheniidites circinidites (Cookson)  Dettmann 

1963 

Plzte 4 ,  f i g u r e  12  

Gleicheniidites circinidites (Cookson) Dettmann, Proc. Roy. 

Soc. V i c t o r i a ,  v o l .  7 7 ,  p .  6 5 ,  p l .  13, f i g s .  6-10. 

See Dettmann (1963,  p .  6 5 )  for synonymy and description. 

DISTRIBUTION: U p p e r  Jurassic to Lower Cretaceous .  

Reported f r o m  various w o r l d w i d e  localities. 

Barremian-Hauterivian, this t h e s i s .  

SIZE R A N G E :  20 t o  33 micrometers. 

BOTANICAL AFFISITY: Family G l e i c h e n i a c e a e  (Dett- 

mann, 1963). 

Gleicheniidites senonicus Ross 1949 

P l a t e  5, f i g u r e  1 



G l e i c h e n i i d i t e s  s e n o n i c u s  R o s s ,  B u l l .  Geol. I n s t .  U n i v .  

Uppsa la ,  v o l .  3 4 ,  p.  3 1 ,  p l .  1 ,  f i g s .  3-4. 

See S i n g h  ( 1 9 6 4 ,  p .  69)  f o r  s y n o n y m y  a n d  d e s c r i p t i o n .  

DISTRIBUTION: J u r a s s i c  a n d  C r e t a c e o u s .  W o r l d w i d e  

g e o g r a p h i c  d i s t r i b u t i o n .  J u r a s s i c  t o  A l b i a n ,  

t h i s  t h e s i s .  

SIZE R A N G E :  2 0  t o  35 micrometers.  

BOTANICAL AFFINITY: Fami l y  G l e i c h e n i a c e a e  ( S i n g h  

1 9 7 1 ) .  

G e n u s  G R A N l i L A T I S P O R I T E S  I b r a h i m  1933  e m e n d .  

P o t o n i g  a n d  Kemp 1954 

T y p e  s p e c i e s :  G r a n u l a t i s p o r i t e s  g r a n u l a t u s  I b r a h i m ,  Diss. 

T e c h .  H o c h s c h u l e  z u  B e r l i n  ( p r i v a t e l y  p u b l i s h e d ) ,  p l .  

6 ,  f i g .  5 1 .  

See S i n g h  ( 1 9 6 4 ,  p .  9 8 )  f o r  s y n o n y m y  a n d  g e n e r i c  d i a g n o s i s .  

Granulatisporites s p .  A 

P l a t e  5 ,  f i g u r e  2 

DESCRIPTION: T r i l e t e ;  amb t r i a n g u l a r ,  w i t h  r o u n d e d  a p i c e s ;  

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

g r a n u l o s e .  

DISTRIBUTION: J u r a s s i c  t o  B a r r e m i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  2 5  t o  35 micrometers.  

BOTANICAL AFFINITY : Unknown. 



Genus IMPARDECI SPORA Venkatachala e t  a l .  1969 

T y p e  species: Impardecispora ap ive r ruca ta  (Couper ) Venka- 

t a c h a l a  e t  a l .  1969.  

See Venkatachala e t  a l .  (1969,  p .  1 2 4 )  f o r  gener ic  d i a g -  

n o s i s .  

I m p a r d e c i s p o r a  t r i o r e t i c u l o s a  ( C o o k s o n  a n d  

Dettmann) Venka~achala  et a l .  1969 

P l a t e  5 ,  f i g u r e  3 

Impardecispora t r i o r e t i c u l o s a  (Cookson a n d  ~ e t t m a n n )  Venka- 

t a c h a l a  e t  a l . ,  P a l a e o b o t a n i s t ,  v o l .  1 7 ,  p .  124 .  

See Dettmann ( 1 9 6 3 ,  p .  6 0 )  f o r  d e s c r i p t i o n ,  S r i v a s t a v a  

(1975,  p .  46)  f o r  s y n o n y m y .  

DISTRIBUTION: Lower C r e t a c e o u s .  Repor ted  f r o m  

va r ious  worldwide l o c a t i o n s .  Barremian,  t h i s  

thesis. 

SIZE R A N G E :  7 5  micrometers (one s p e c i m e n ) .  

BOTANICAL AFFINITY : Unknown. 

R E M A R K S  : Impardec i spora  i s  d i s t i n g u i s h e d  f r o m  

Trilobosporites i n  l a c k i n g  v a l v a e  i n  t h e  r a d i a l  

r e g i o n s .  

Genus LAEVIGATOSPORITES I b r a h i m  1933  emend. 

Schop f  e t  al. 1944 



Type  s p e c i e s :  L a e v i g a t o s p o r i t e s  v u l g a r i s  ( I b r a h i m )  I b r a h i m ,  

Doctor. D i s s . ,  T e c h .  H o c h s c h u l e  zu B e r l i n  ( p r i v a t e l y  

p u b l i s h e d ) ,  p .  39,  p l ,  2 ,  f i g .  16.  

See S i n g h  (1964,  p .  98)  f o r  s y n o n y m y  a n d  g e n e r i c  d i a g n o s i s .  

L a e v i g a t o s p o r i t e s  o v a t u s  W i l s o n  a n d  Yfebster 1946 

P l a t e  5 ,  f i g u r e  4 

L a e v i g a t o s p o r i t e s  o v a t u s  W i l s o n  a n d  Webster, Am.  J .  B o t a n y ,  

v o l .  3 3 ,  p.  2 7 1 .  

See S i n g h  (1964 ,  p .  99)  f o r  synonymy a n d  d e s c r i p t i o n .  

D I S T R I B G T I O h :  Upper Jurassic a n d  C r e t a c e o u s .  

W i d e s p r e a d  Lower Cre t aceous  g e o g r a p h i c  distribu- 

tion. B a r r e m i a n - A l b i a n ,  t h i s '  t h e s i s .  

S I Z E  R A N G E :  L e n g t h ,  27 t o  35 m i c r o m e t e r s ;  w i d t h ,  2 2  

c o  28 m i c r o m e t e r s .  

BOTANICAL AFFINITY:  S i n g h  (1971)  p l a c e s  t h i s  genus 

i n  t h e  F a m i l y  P o l y p o d i a c e a e  o r  D e n n s t a e d t i a c e a e .  

Genus  LEPTOLEPIDITES Couper 1953 

T y p e  s p e c i e s :  L e p t o l e p i d i t e s  v e r r u c a t u s  Coupe r  1953.  

See C o u p e r  (1953,  p .  2 8 )  f o r  generic d i a g n o s i s .  

Leptolepidites s p .  c f .  - L. v e r r u c a t u s  Coupe r  1953 

P l a t e  5,  f i g u r e  3 

L e p t o l e p i d i t e s  v e r r u c a t u s  C o u p e r ,  N .  Z .  Geol. S u r v .  P a l e o n -  

t o l .  B u l l .  2 2 ,  p .  2 8 ,  p l .  2 ,  f i g s .  14-15.  



See Det t rnann (1963,  p .  2 9 )  f o r  d e s c r i p t i o n .  

DISTRIBUTION: J u r a s s i c  a n d  C r e t a c e o u s .  R e p o r t e d  

f rom C a n a d a ,  E n g l a n d ,  Australia, and New Zea- 

land. J u r a s s i c  t o  B a r r e m i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  38 t o  45 micrometers. 

BOTANICAL AFFINITY:  P t e r o p h p t a ,  I n c e r t a e  S e d i s .  

G e n u s  L Y C O P O D I A C I D I T E S  C o u p e r  1 9 5 3  e m e n d .  

P o t o n i g  1956 

Type species: Lycopodiacidites b u l l e r e n s i s  Couper 1953.  

See P o t o n i g  (1956,  p.  39)  f o r  emended gener ic  d i a g n o s i s .  

Lycopodiacidi tes  s p .  A 

P l a t e  5 ,  f i g u r e  6 

DESCRIPTION: T r i l e t e ;  amb t r i a n g u l a r  t o  rounded  t r i a n g u l a r ;  

l a e s u r a e  almost e x t e n d i n g  t o  t h e  e q u a t o r ;  d i s t a l  sur f  ace 

s c u l p t u r e  r u g u l a t e  t o  r e t i c u l a t e ;  e x i n e  1 - 2  m i c r o m e t e r s  

t h i c k .  

DISTRIBUTION:  H a u t e r i v i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  40 t o  4 3  micrometers ( t h r e e  s p e c i m e n s )  

BOTANICAL AFFINITY: S i n g h  (1971)  p l a c e s  this g e n u s  in t h e  

family L p c o p o d i a c e s e .  



G e n u s  LYCOPODIUMSPORITES T h i e r g a r t  1938 e x  

D e l c o u r t  a n d  Sprurnont  1955 

T y p e  s p e c i e s :  L y c o p o d i u m s p o r i t e s  a g a t h o e c u s  ( P o t o n i e ' )  

T h i e r g a r t  1936 

See Singh ( 1 9 6 4 ,  p .  39) f o r  synonymy and g e n e r i c  d i a g n o s i s ,  

L y c o p o d i u m s p o r i t e s  a u s t r o c l a v a t i d i t e s  (Cookson)  

Pocock 1962 

P l a t e  5 ,  f i g u r e  7 

L y c o p o d i u m s p o r i t e s  a u s t r o c l a v a t i d i t e s  ( C o o k s o n )  P o c o c k ,  

P a l a e o n t o g r a p h i c a ,  B a n d  111, A b t .  B ,  p .  3 3 ,  p l .  1 ,  

f i g s .  5 - 6 .  

See S i n g h  (1964 ,  p .  39)  f o r  synonymy a n d  d e s c r i p t i o n .  

D I S T R I B G T I O N :  J u r a s s i c  a n d  Lower C r e t a c e o u s .  

R e p o r t e d  f r o m  v a r i o u s  p a r t s  o f  t h e  w o r l d .  

J u r a s s i c  t o  B a r r e m i a n ,  t h i s  t h e s i s .  

SIZE RANGE: 30 t o  48 m i c r o m e t e r s .  

BOTAIVICAL AFFIXITY:  Singh (1971 )  p l a c e s  this g e n u s  

i n  t h e  f  m i l y  L y c o p o d i a c e a e .  

L y c o p o d i u m s p o r i t e s  m a r g i n a t u s  S i n g h  1964 

P l a t e  5 ,  f i g u r e  11 

L y c o p o d i u m s p o r i t e s  m a r g i n a t u s  S i n g h ,  Res, Coun. A l b e r t a ,  

B u l l .  15 ,  p .  4 1 ,  p l .  1 ,  f i g s .  7-10.  

See N o r r i s  ( 1 9 6 7 ) ,  p .  900 f o r  synonymy a n d  d e s c r i p t i o n .  



D I S T R I B U T I O N :  A p t i a n - A l b i a n .  R e p o r t e d  f r o m  t h e  

Lower  C r e t a c e o u s  o f  A l b e r t a ,  C a n a d a  ( N o r r i s  

1967;  S i n g h  1 9 6 4 ,  1 9 7 1 ) ,  and o f  Oklahoma,  C . S . A .  

(Hedlund  a n d  N o r r i s  1968) .  H a u t e r i v i a n ,  t h i s  

thesis. 

SIZE RANGE: 36 t o  54 m i c r o m e t e r s ,  

B O T A N I C A L  A F F I N I T Y :  F a m i l y  L y c o p o d i a c e a e  (Sing11 

1 9 7 1 ) .  

L y c o p o d i u m s p o r i t e s  r e t i c u l u m s p o r i t e s  ( R o u s e )  

D e t t m a n n  1963 

P l a t e  5 ,  f i g u r e  8 

L y c o p o d i u r n s p o r i t e s  r e t i c u l u m s p o r i t e s  (Rouse )  Det tmann,  P r o c .  

R o y .  S o c .  V i c t o r i a ,  v o l .  7 7 ,  p .  4 5 ,  p l .  7 ,  f i g s .  4-7.  

See Det tmann (1963,  p .  4 5 )  f o r  synonymy a n d  d e s c r i p t i o n .  

DISTRIBUTION: Middle J u r a s s i c  to Albian. R e p o r ~ e d  

f r o m  t h e  L o w e r  C r e t a c e o u s  o f  A l b e r t a ,  C a n a d a  

( N o r r i s  1 9 6 4 ;  S i n g h  1 9 7 1 ) ;  U p p e r  J u r a s s i c  o f  

B r i t i s h  Co lumbia ,  C a n a d a  ( R o u s e  1 9 5 9 ) ;  M i d d l e  

J u r a s s i c  of Eng land  ( L a n t z  1958) ;  a n d  t h e  Lower 

C r e t a c e o u s  o f  A u s t r a l i a  ( D e t t m a n n ,  1 9 6 3 ) .  

H a u t e r i v i a n  t o  A l b i a n ,  t h i s  t h e s i s .  

SIZE R A X G E :  30 t o  45 m i c r o m e t e r s .  

B O T A N I C A L  A F F I N I T Y :  F a m i l y  Lycopodiaceae ( S i n g h  

1 9 7 1 ) .  



Genus MICRORETICULATISPORITES Knox 1950 emend. 

Bha radwa j  1955 

T y p e  spec ies :  M i c r o r e t i c u l a t i s p o r i t e s  lacunosus ( I b r a h i n )  

Knox 1950. 

See S i n g h  (1964, p .  9 7 )  for synonymy and generic diagnos is .  

M i c r o r e t i c u l a t i s p o r i t e s  d i a t r e t u s  Norr is  1969 

M i c r o r e t i c u l a t i s p o r i t e s  d i a t r e t u s  Norr i s ,  Pa laeont .  v o l .  1 2 ,  

p t .  4 ,  p .  5 8 9 ,  p l .  105,  figs. 12-15.  

See Norris  (1969, p .  589) f o r  d e s c r i p t i o n .  

DISTRIBUTION: Berr ias ian  of England (Korr i s  1969).  

Barremian, t h i s  t h e s i s .  

SIZE RANGE:  40 t o  45 micrometers ( 2  specimens). 

BOTANICAL AFFINITY: Divis ion P t e r o p h y t a ,  i n c e r t a e  

s e d i s .  

REMARKS : Not f igured because s p o r e s  were folded. 

Genus NEORAISTRICKIA Potoni6 1956 

T y p e  s p e c i e s :  Neora i s t r i ck ia  t r u n c a t a  (Cookson) ~ o t o n i 6  

1956 

See P o t o n i g  (1956, p. 3 4 )  f o r  g e n e r i c  d iagnos i s .  

Neoraistrickia brev ic lava ta  (DGring) ~ a r h o f e r  

1979 

P l a t e  5 ,  f i g u r e  9 



N e o r a i s t r i c k i a  b r e v i c l a v a t a  ( D b ' r i n g )  ~ b ' r h o f e r ,  A . A . S . P .  

C o n t r i b .  se r .  5 B ,  v o l .  2 ,  p .  1 1 1 ,  p l .  1 ,  fig. 28. 

S e e  D o r i n g  (1965,  p .  38) f o r  d e s c r i p t i o n .  

DISTRIBUTION:  B e r r i a s i a n  of  E u r o p e  ( D G ' r h i j f e r  

1979) ;  Upper J u r a s s i c  of Germany (DGring 1965) .  

B a r r e m i a n ,  t h i s  t h e s i s .  

S I Z E  R A N G E :  39 m i c r o m e t e r s  ( o n e  s p e c i m e n )  

BOTANICAL AFFINITY: Farni l y  S e l a g i n e l l a c e a e ?  

N e o r a i s t r i c k i a  t r u n c a t a  ( C o o k s o n )  P o t o n i e '  1956 

P l a t e  5 ,  f i g u r e  1 0  

Keoraistrickia truncata (Cookson )  P o t o n i g ,  T e i l :  S p i r i t e s ,  

B e i h .  G e o l .  J a h r b .  23,  p .  3 4 .  

See D e t t m a n n  (1963,  p .  36)  f o r  synonymy and d e s c r i p t i o n .  

DISTRIBUTIOK:  G u r a s s i c  a n d  C r e t a c e o u s .  Mior ldwide 

g e o g r a p h i c  o c c u r r e n c e .  Barremian-Hauterivian, 

this t h e s i s .  

SIZE R A h G E :  3 0  t o  40 micromete r s .  

BOT-WICAL AFFINITY: S i n g h  ( 1971 )  p l a c e s  this  g e n u s  

i n  t h e  f a m i l y  S e l a g i n e l l a c e a e .  

N e o r a i s t r i c k i a  s p .  

P l a t e  5 ,  f i g u r e  i 2  

DESCRIPTIOX: T r i l e t e ;  amb r o u n d e d  t r i a n g u l a r ;  l a e s u r a e  

e x t e n d i n g  314 t o  t h e  e q u a t o r ;  d i s t a l  s u r f a c e  c o v e r e d  



w i t h  bacu la  3 t o  5 micrometers h i g h ,  2.5 t o  3 . 5  micro-  

meters w i d e ;  p r o x i m a l  s u r f a c e  h a s  s p a r s e  o r n a m e n t a t i o n ;  

exine 1 t o  2 m i c r o m e t e r s  t h i c k .  

DISTRIBUTION: B a r r e m i a n  t o  H a u t e r i v i a n ,  t h i s  t h e s i s .  

SIZE RANGE: 40 t o  55 m i c r o m e t e r s .  

BOTANICAL AFFINITY: F a m i l y  S e l a g i n e l l a c e a e ?  

Genus  ORNAMENTIFERA Bolkhovitina 1966 

T y p e  s p e c i e s :  O r n a m e n t  i f e r a  e c h i n a t a  ( B o l k h o v i t i n a )  B o l k -  

hovitina 1966.  

See D e t t m a n n  a n a  P l a y f o r d  (1968, p.  77 )  f o r  s y n o n y m y  a n d  

d e s c r i p t i o n .  

Ornamentifera b a c u l a t a  S i n g h  1971 

P l a t e  6 ,  f i g u r e  1 

Ornamentifera b a c u l a t a  S i n g h ,  Res. Coun,  A l b e r t a ,  B u l l .  2 8 ,  

p .  100, pi. 14, f i g s .  4-5.  

See S i n g h  (1971 ,  p .  1 0 0 )  f o r  d e s c r i p t i o n .  

D I S T R I B U T I O N :  A l b i a n  o f  A l b e r t a ,  C a n a d a  ( S i n g h ,  

1971 ) .  H a u t e r i v i a n  t o  A l b i a n ,  t h i s  thesis. 

SIZE R A N G E :  20  t o  35 m i c r o m e t e r s .  

BOTANICAL AFFINITY: S i n g h  ( 1971 )  p l a c e s  this g e n u s  

i n  t h e  f a m i l y  G le i chen i aceae .  



Ornamentifera e c h i n a t a  (Bolkhovitina) Bolkhovi- 

t i n a  1966 

Plate 6, figure 2 

O r n a m e n t i f e r a  e c h i n a t a  (Bolkhovitina) Bolkhovitina, i n  

N e j s h t a d t  (Ed. 1 ,  T h e  importance of p a l y n o l o g i c a l  analy- 

sis for stratigraphic and palaeofloristic investiga- 

t i o n s ,  N a u k a  (Moscow), p .  6 9 .  

S e e  Singh (1971 ,  p .  9 8 )  for synonymy and description. 

DISTRIBUTION: Hauterivian t o  Senonian. R e p o r t e d  

from Canada, U.S.A., a n d  U .S .S.R.  J u r a s s i c  t o  

A l b i a n ,  this thesis. 

SIZE RANGE: 25 t o  38 micrometers. 

BOTANICAL BFFIEITY: Family Gleicheniaceae  ( S i n g h  

1971) .  

G e c u s  OSMUNDACIDITES Couper  1953 

Type species: Clsmundacidites w e l l l n a n i i  Couper 1953 

S e e  S i n g h  ( 1 9 6 4 ,  p .  44) for synonymy a n d  g e n e r i c  diagnosis. 

Osmundacidites wellmanii C o u p e r  1953 

Plate 6, figure 3 

Osmundacidites wellrnanii C o u p e r ,  N . Z .  Geol. Surv. P 2 l e o r . t .  

Bull. 22, p. 20, pl. 1 ,  fig. 5 .  

See Dettmann (1963, p .  32) for synonymy and d e s c r i p t i o n .  



DISTRIBUTION: Jurassic and Cretaceous. Worldwide 

geographic occurrence. J u r a s s i c  to A l b i a n ,  

this t h e s i s .  

SIZE RANGE: 30 to 57 micrometers. 

BOTANICAL AFFISITY : Fami ly O s m u n d a c e a e  ( S i n g h  

1971) .  

G e n u s  POLYCINGULATISPORITES S i m o n c s i c s  and 

Kedves 1961 emend. P l a y f o r d  and Dettmann 

1965 

Type species: Polycingulatisporites c i r c u l u s  Simoncsics  and 

Kedves 1961. 

See P l a y f o r d  and Dettmann (1965,  p. 43) f o r  synonymy and 

emended g e n e r i c  diagnosis. 

Polycingulatisporites cf. - P .  reduncus (Bolkhovi- 

tins) Playford and Dettmann 1965 

P l a t e  6 ,  f i g u r e  4 

Polycingulatisporites reduncus ( 3 o l k h o v i t i n a )  ?layford and 

Dettmann, Senckenbergiana Lethaea, Eand 46, p .  1 4 4 .  

See S i n g h  (1964, p. 86)  f o r  description. 

DISTRIBCTIOS: Middle Jurassic to Paleocene. He- 

ported throughout various parts of the northerfi 

hemisphere. Jurassic, this thesis. 

SIZE RANGE: 25 to 30 micrometers (two specimens!  

BOTANICAL AFFINITY: Incertae Sedis. 



Genus ROGALSKAISPORITES ~anzg- ors sin a n d  L a v e i n e  

1963 

T y p e  species :  R o g a l s k a i s p o r i t e s  c i c a t r i c o s u s  ( R o g a l s k a )  

Danz6-Corsin a n d  Laveine 1963. 

See S i n g h  (1971 ,  p .  135) f o r  s y n o n y m y  a n d  g e n e r i c  d iagnos is .  

R o g a l s k a i s p o r i t e s  c i c a t r i c o s u s  ( R o g a l s k a )  ~ a n z 6 -  

C o r s i n  a n d  Laveine 1963 

P l a t e  E ,  figure 5 

Rogalskaispor i tes  c i c a t r i c o s u s  ( R o g a l s k a )  ~ a n z g - C o r s i n  a n d  

Laveine, i n  B r i c h e  e t  a l . ,  ~ 6 m .  S o c .  ~ 6 0 1 .  N o r d ,  v o l .  

13, p .  8 0 .  

See Si n g h  (1971, p. 136) for synonymy and d e s c r i p t i o n .  

DISTRIBUTION:  t ipper T r i a s s i c  t o  A l b i a n .  R e p o r t e d  

f r o m  v a r i o u s  p a r t s  of t h e  w o r l d .  J u r a s s i c  t o  

A l b i a n ,  t h i s  thesis. 

SIZE R A N G E :  2 7  t o  37 micrometers .  

BOTANICAL AFFIXITY : I n c e r  t a e  S e d i s .  

G e n u s  SESTROSPORITES D e t t ~ a n n  1963 

T y p e  s p e c i e s :  S e s t r o s p o r i t e s  i r r e g u l a t u s  ( C o u p e r )  Dettmann 

1963.  

See D e t t m a n n  (1963,  p .  66)  f o r  g e n e r i c  d i a g n o s i s .  



Sestrosporites s p .  c f .  - S.  p s e u d o a l v e o l a t u s  

(Couper )  Dettmann 1963 

P l a t e  6 ,  f i g u r e  6 

S e s t r o s p o r i t e s  p s e u d o a l v e o l a t u s  ( C o u p e r )  Det tmann,  P r o c .  

R o y .  Soc.  V i c t o r i a ,  v o l .  7 7 ,  p t .  1 ,  p .  6 6 ,  p l .  8 ,  

f i g s .  11-16. 

See Dettmann ( 1 9 6 3 ,  p. 66)  f o r  synonymy a n d  d e s c r i p t i o n .  

D I S T R I B U T I O N :  M i d d l e  J u r a s s i c  t o  C e n o t n a n i a n .  

R e p o r t e d  f r o m  v a r i o u s  p a r t s  o f  t h e  w o r l d .  

H a u t e r i v i a n - B a r r e m i a n ,  this t h e s i s .  

S IZE RANGE:  40 t o  75 m i c r o m e t e r s  ( t h r e e  s p e c i m e n s ) .  

BOTANICAL AFFINITY: Singh ( 1 9 7 1 )  p l a c e s  t h i s  g e n u s  

i n  t h e  f a m i l y  L y c o p o d i a c e a e .  

G e n u s  STEREISPORITES P f  l u g  1953 

T y p e  s p e c i e s :  S t e r e i s p o r i t e s  s t e r e o i d e s  ( P o t o n i e '  a n d  

V e n i t z )  P f l u g  1953. 

See Dettmann (1963,  p .  2 5 )  f o r  synonymy,  Thomson  a n d  P f l u g  

( 1 9 5 3 ,  p .  53)  f o r  g e n e r i c  d i a g n o s i s .  

S t e r e i s p o r i  t e s  a n t  i q u a s p o r i  t e s  ( ~ i l s o n  a n d  

W e b s t e r )  D e t t m a n n  1963 

P l a t e  6,  f i g u r e  7 

S t e r e i s p o r i t e s  a n t i q u a s ; , o r i t e s  (Wilson and Webs te r )  Dett- 

rnann, P r o c .  Roy .  S o c .  V i c t o r i a ,  v o l .  7 7 ,  p t .  1 ,  p .  2.5, 

p l .  1 ,  f i g s .  20-21.  



See Dettmann (1963, p .  2 5 )  f o r  synonymy a n d  d e s c r i p t i o n .  

DISTRIBUTION: J u r a s s i c  t o  T e r t i a r y  . W o r l d w i d e  

g e o g r a p h i c  o c c u r r e n c e .  J u r a s s i c  t o  B a r r e m i a n ,  

t h i s  t h e s i s .  

SIZE R A N G E :  2 0  t o  38 m i c r o m e t e r s .  

B O T A N I C A L  AFFINITY: F a m i l y  S p h a g n a c e a e  ( S i n g h  

1 9 7 1 ) .  

Genus  TIGRISPORITES K l a u s  1960  e m e n d .  S i n g h  1971  

T y p e  s p e c i e s :  T i g r i s p o r i t e s  h a l l e i n i s  Klaus  1960 .  

See S i n g h  (1971,  p .  139) f o r  e m e n d e d  g e n e r i c  d i a g n o s i s ,  

T i g r i s p o r i t e s  s p .  c f .  - T.  r e t i c u l a t u s  S i n g h  1971 

Plate 6 ,  f i g u r e  8 

T i g r i s p o r i t e s  r e t i c u l a t u s  S i n g h ,  Res. Coun.  Alberta ,  B u l l .  

2 8 ,  p .  139,  p l .  18, f i g s .  17-19 .  

See Singh ( 1 9 7 1 ,  p .  139) f o r  d e s c r i p t i o n .  

DISTRIBUTION: A l b i a n  t o  Cenomanian.  Repor t ed  from 

t h e  A l b i a n  o f  A l b e r t a ,  Canada ( S i n g h ,  1971)  a n d  

t h e  Albian-Cenomanian o f  C o l o r a d o  and Nebraska,  

U.S.A. ( P a n n e l l a ,  1 9 6 6 ) .  B a r r e m i a n ,  t h i s  

thesis. 

SIZE R A N G E :  3 4  micrometers ( t w o  s p e c i m e n s ) .  

BOTANICAL AFFINITY:  I n c e r t a e  S e d i s .  



Genus TODISPORITES Couper  1 9 5 8  

Type  s p e c i e s :  Todisporites major Couper 1958. 

S e e  Singh ( 1 9 6 4 ,  p .  4 5 )  for synonymy and generic diagnosis. 

Todisporites minor Couper 1958 

P l a t e  6 ,  f i g u r e  9 

Todisporites minor Couper, P a l a e o n t o g r a p h i c a ,  Band 103 ,  A b t  . 
B ,  p .  135, p l .  16, f i g s .  6 - 8 .  

See S i n g h  (1964, p. 45)  for d e s c r i p t i o n .  

DISTRIBUTION: Middle J u r a s s i c  to Cenomanian, 

R e p o r t e d  f r o m  v a r i o u s  p a r t s  of North America 

and England. 

SIZE R A N G E :  30 to 45 micrometers. 

BOTANICAL AFFINITY : Family Osmundaceae ( S i n g h  

1971) .  

Genus UNDULATISPORITES P f  lug 1953 

Type s p e c i e s :  Undulatisporites microcutis P f l u g  1953. 

See P o t o n i B  ( 1 9 5 6 ,  p .  19)  f o r  generic d i a g n o s i s .  

Undulatisporites fossulatus S i n g h  1971 

P l a t e  6 ,  f i g u r e  10  

Undulatisporites f o s s u l a t u s  S i n g h ,  Res. Coun. Alberta, B u l l .  

28,  p .  146, p l .  20 ,  f i g s .  5 -8 .  

See Singh ( 1 9 7 1 ,  p. 146)  f o r  description. 



DISTRIBUTION: S i n g h  (1971) r e p o r t e d  t h i s  s p e c i e s  

from t h e  Albian of A l b e r t a ,  C a n a d a .  Ba r r emian  

and A l b i a n ,  t h i s  thesis. 

SIZE RANGE:  18 t o  30 micrometers (two s p e c i m e n s ) .  

BOTANICAL A F F I N I T Y :  I n c e r t a e  S e d i s .  

U n d u l a t i s p o r i t e s  s p .  A 

P l a t e  6 ,  f i g u r e  11 

D E S C R I P T I O N :  T r i l e t e ;  l a e s u r a e  e x t e n d i n g  t o  e q u z t o r ;  

commissu re s  r a i s e d ,  u n d u l a t e ;  arnb r cunded  t r i a n g u l a r :  

e x i n e  1 -2  micrometers t h i c k ,  p s i l a t e .  

SIZE RANGE: 22 to 38 micrometers. 

BOTANICAL AFFINITY : I n c e r t a e  S e d i s .  

DISTRIBUTION: A p t i a n  t o  H a u t e r i v i a n ,  this thesis. 

REMARKS: So t  f i g u r e d  b e c a u s e  of p o o r  p r e s e r v a t i o n .  

G e n u s  V E R R U C O S I S P O R I T E S  I b r a h i r n  1933 emend. 

P o t o n i g  a n d  Kremp 1954 

T y p e  s p e c i e s :  V e r r u c o s i s p o r i t e s  v e r r u c o s u s  I b r a h i r n  1933 

e m e n d .  P o t o n i 6  and Kremp ,  1955. 

See S i n g h  ( 1 9 6 4 ,  p .  9 5 )  f o r  synonymy a n d  g e n e r i c  d i a g n o s i s .  

V e r r u c o s i s p o r i t e s  a s y m m e t r i c u s  ( C o o k s o n  s n d  

D e t t m a n n )  Pocock 1 9 6 2  

P l a t e  7 ,  f i g u r e  1 



Verrucosisporites asymmetricus ( C o o k s o n  and Dettmann) 

Pocock, Palaeontographica, Band 111, A b t .  B, p. 5 6 ,  

p l .  8, figs. 124-126. 

See  S i n g h  ( 1 9 6 4 ,  p .  9 5 )  f o r  s y n o n y m y  and d e s c r i p t i o n .  

DISTRIBUTION: Aptian to Albian of Alberta, Canada 

(Pocock 1962; Singh 1964) and o f  Australia 

( C o o k s o n  a n d  D e t t m a n n  1 9 5 8 ) .  J u r a s s i c  t o  

Albian, this thesis. 

SIZE R A K G E :  30 to 40 micrometers. 

BOTANICAL AFFINITY : I nce r t a e  S e d i s .  

Verrucosisporites sp. A 

Plate 6, figure 12 

DESCRIPTION: Trilete; laesurae faint; arnb triangular T O  

r o u n d e d  triangular; b o t h  proximal  and d i s t a l  surfaces 

ornamented by verrucae 2 to 4 micrometers in diameter ;  

verrucae densely packed. 

SIZE R A N G E :  20  to 40 micrometers. 

BOTANICAL AFFINITY: Incertae Sedis. 



Gymnospermic P o l l e n  

G e n u s  ABIETINEAEPOLLENITES ~ o t o n i 6  1951 e x  Del- 

c o u r t  a n d  Sprurnont 1955 

Type s p e c i e s :  A b i e t i n e a e p o l l e n i t e s  m i c r o a l a t u s  ( ~ o t o n i g )  

D e l c o u r t  a n d  Sprumont  1955. 

S e e  B u r g e r  (1966,  p .  258)  f o r  g e n e r i c  d i a g n o s i s .  

A b i e t i n e a e p o l l e n i t e s  m i c r o r e t i c u l a t u s  Groor. and 

P e n n y  1960 

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

A b i e t i n e a e p o l l e n i t e s  m i c r o r e t i c u l a t u s  G r o o t  a n d  P e n n y ,  

M i c r o p a l e o n t . ,  v o l .  6 ,  n o .  2 ,  p .  2 3 1 ,  p l .  2 ,  f i g s .  

1 & 3 .  

S e e  B u r g e r  (1966,  p .  258 )  f o r  d e s c r i p t i o n .  

DISTRIBUTION: Upper J u r a s s i c  t o  Cenomanian.  Fie- 

p o r t e d  f r o m  t h e  Lower C r e t a c e o u s  a n d  Cenomanian 

of  M a r y l a n d  a n d  D e l a w a r e ,  U . S . A .  ( G r o o t  and  

P e n n y  1 9 6 0 ) ;  a n d  f r o m  t h e  Upper J u r a s s i c  t o  

V a l a n g i n i a n  of  H o l l a n d  (Burger 1 9 6 6 ) .  J u r a s s i c  

t o  B a r r e m i a n ,  t h i s  t h e s i s .  

S IZE  R A N G E :  5 0  t o  6 5  m i c r o m e ~ e r s ,  t o t a l  l e n g t h ,  

h e i g h t  o f  c e n t r a l  body 48  t o  55 m i c r o m e t e r s .  

BOTANICAL AFFINITY: C o n i f e r o p h y t a .  



Genus ALISPORITES D a u g h e r t y  1941 r e s t r .  ~ o t o n i 6  

and Kremp 1956 

T y p e  s p e c i e s :  A l i s p o r i t e s  o p i i  D a u g h e r t y  1941.  

See Singh ( 1 9 6 4 ,  p .  107) f o r  s y n o n y m y  a n d  g e n e r i c  d i a g n o s i s .  

A l i s p o r i t e s  b i l a t e r a l i s  Rouse 1959 

P l a t e  7 ,  f i g u r e  1 

A l i s p o r i t e s  b i l a t e r a l i s  R c u s e ,  M i c r o p a l e o n t . ,  v o l .  5 ,  p .  

316,  p l .  1 ,  figs. 1 0 - 1 1 .  

See S i n g h  (1964 ,  p .  109) f o r  d e s c r i p t i o n ,  S i n g h  (1971,  p .  

169) f o r  s y n o n y m y .  

D I S T R I B U T I O S :  U p p e r  J u r a s s i c  t o  C e n o m a n i a ~ .  

W i d e s p r e a d  g e o g r a p h i c  o c c u r r e n c e  t h r o u g h o u t  3 .  

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

S IZE R A N G E :  T o t a l  l e n g t h  of g r a i n  45 t o  80 mic ro -  

meters,  h e i g h t  of c e n t r a l  body 38 t o  55 rnicro- 

meters. 

BOTANICAL AFFINITY: O r d e r  C o n i f e r a l e s .  

A l i s p o r i t e s  g r a n d i s  (Cookson)  D e t t m a n n  1963 

P l a t e  7 ,  f i g u r e  2 

A l i s p o r i t e s  g r a n d i s  ( C o o k s o n )  D e t t m a n n ,  P r o c .  R o y .  S o c .  

V i c t o r i a ,  v o l .  7 7 ,  p t .  1 ,  p .  1 0 2 ,  p l .  2 5 ,  f i g s .  1 - 4 .  

DISTRIBUTION:  U p p e r  J u r a s s i c  and  Lower C r e t a c e o u s .  

R e p o r t e d  f r o m  v a r i o u s  l o c a l i t i e s  i n  K. America 

a n d  Australia. 



SIZE R A N G E :  T o t a l  l e n g t h  of g r a i n  85 t o  130 microm- 

e t e r s ,  w i d t h  of grain 65 to 95  micrometers. 

BOTANICAL AFFIKITY: O r d e r  C o n i f  e r a l e s .  

A l i s p o r i t e s  r n i c r o s a c c u s  (Coupe r )  Pocock 1 9 6 2  

A l i s p o r i t e s  m i c r o s a c c u s  ( C o u ~ e r )  Pocock ,  P a l a e o n t o g r a p h i c a ,  

B a n d  111, ASt .  B ,  p. 6 1 ,  p l .  9 ,  f i g s .  138-139. 

See S i n g h  (1964,  p .  108)  f o r  synonymy a n d  d e s c r i p t i o n .  

DISTRIBUTION: Upper J u r a s s i c  t o  Lower C r e t a c e o u s .  

R e p o r t e d  f r o m  w e s t e r n  C a n a d a  ( P o c o c k  1 9 6 2 ;  S i n g h  

1964 )  a n d  f r o m  t h e  C a n a d i a n  A r c t i c  ( M c G r e g o r  

1965) .  H a u t e r i v i a n - B a r r e m i a n ,  t h i s  t h e s i s .  

SIZE R A X G E :  Total l e n g t h  of  g r a i n  50 t o  75 m i c r o -  

meters, h e i g h t  o f  c e n t r a l  body 40 t o  55 rnicro-  

meters ( t w o  s p e c i m e n s ) .  

BOTANICAL AFFIKITY: O r d e r  C o n i f e r a l e s .  

REMARKS:  No t  f i g u r e d  b e c a u s e  of p o o r  p r e s e r v a t i o n ,  

A l i s p o r i t e s  s p .  A 

P l a t e  7 ,  f i g u r e  5 

DESCRIPTION: See g e n e r i c  d i a g n o s i s  i n  S i n g h  (1964 ,  p .  108). 

P o l l e n  g r a i n  c i r c u l a r  t o  s u b c i r c u l a r .  

DISTRIBUTIOX: B a r r e m i a n ,  t h i s  t h e s i s .  

- SIZE RANGE:  T o t a l  l e n g t h  of g r a i n  e q u a l  t o  t o t a l  w i d t h ,  2s 

micrometers ,  c e n t r a l  body 35 m i c r o m e t e r s  a c r o s s ,  

BOTANICAL AFFIXITY: O r d e r  C o n i f e r a l e s .  



Genus ARAUCARIACITES Cookson 1947 e x  Couper 1953 

T y p e  spec ies :  Araucar iac i tes  a u s t r a l i s  Cookson 1947.  

See ~ o t o n i 6  (1958, p .  81)  f o r  gener ic  d i a g n o s i s .  

Araucar iac i tes  a u s t r a l i s  Cookson 1947 

P l a t e  7 ,  f i g u r e  6 

Araucar i ac i t e s  a u s t r a l i s  Cookson ,  B . A  .N . Z .  Antarct .  Res. 

Exped.  (1929-1931) R e p t .  A2 ( G e o l .  ) ,  p .  8 ,  p. 1 3 0 ,  p l .  

13, f i g s .  1-4. 

See Couper (1958,  p .  1 5 1 )  f o r  synonymy a n d  d e s c r i p t i o n .  

D I S T R I B U T I O N :  J u r a s s i c  and Lower C r e t a c e o u s .  

Worldwide g e o g r a p h i c  occurrence.  Barremian t o  

Albian, t h i s  t h e s i s .  

SIZE RANGE: 5 0  t o  65 micrometers. 

BOTANICAL AFFINITY : F a m i  l y  Araucar i  aceae.  

Genus C E D R I P I T E S  Viodehouse 1933 

Type spec ies :  Cedr ip i t e s  eocenicus Wodehouse 1933 ,  

See S i n g b  (1964,  p .  111) f o r  synonymy a n d  d e s c r i p t i o n .  

C e d r i p i t e s  s p .  c f .  - C.  c a n a d e n s i s  Pocock 1962 

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

Cedr ip i t e s  canadensis  P o c o c k ,  P a l a e o n t o g r a p h i c a ,  B a n d  111, 

A b t .  B, p .  6 3 ,  p l .  1 0 ,  f i g s .  149-150.  

See S i n g h  (1964 ,  p .  1 1 2 )  f o r  synonymy a n d  d e s c r i p t i o n .  



DISTRIBUTION: Barremian t o  A l b i a n .  Repor t ed  f r o m  

t h e  Lower C r e t a c e o u s  of Alber ta ,  Canada (Pocock 

1 9 6 2 ;  S ingh 1964,  1971 ;  N o r r i s  1 9 6 7 ) .  J u r a s s i c  

t o  A l b i a n ,  t h i s  t h e s i s .  

S IZE RANGE:  T o t a l  l e n g t h  of g r a i n ,  60 t o  85 mic ro -  

m e t e r s ;  b r e a d t h  of g r a i n ,  40 t o  55 m i c r o m e t e r s .  

BOTANICAL AFFINITY: Order C o n i  f e ra les .  

G e n u s  CEREBROPOLLENITES N i  l s s o n  1958 

T y p e  s p e c i e s :  C e r e b r o p o l l e n i t e s  rnesozoicus ( C o u p e r )  N i l s s o n  

See N i l s s o n  (1958, p .  7 2 )  f o r  g e n e r i c  d i a g n o s i s .  

Ce?ebropollenites mesozo icus  ( ~ o u p e r )  Y i l s s o n  

19 58 

P l a t e  7 ,  f i g u r e  4 

C e r e b r o p o l l e n i t e s  mesozo icus  ( C o u p e r )  N i l s s o n ,  Lunds C n i v e r -  

s i t e t s  i r s s k r i f t ,  N . F . ,  Avd .  2 ,  B a n d  54,  p .  7 2 ,  p l .  6 ,  

f i g s .  10-12. 

See Burger  ( 1 9 6 6 ,  p .  2 6 1 )  f o r  d e s c r i p t i o n ,  S ingh  (1971 ,  p .  

172)  f o r  s y n o n y m y .  

DISTRIBUTION:  J u r a s s i c  and C r e t a c e o u s .  Y i i d e s p r e ~ d  

g e o g r a p h i c a l l y  t h r o u g h o u t  3 .  America and E u r o p e .  

J u r a s s i c  t o  A l b i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  3 5  t o  5 5  micrometers .  

B O T A N I C A L  A F F I N I T Y  : Gymnospermous. 



G e n u s  CLASSOPOLLIS P f l u g  1953 emend.  Pocock a n d  

J a n s o n i u s  1961 

T y p e  s p e c i e s :  C l a s s o p o l l i s  c l a s s o i d e s  P f l u g  1953. 

See S i n g h  (1964 ,  p .  1 2 4 )  f o r  synonymy a n d  g e n e r i c  d i a g n o s i s .  

C l a s s o p o l l i s  c l a s s o i d e s  P f l u g  1 9 5 3  e m e n d .  Pocock  

and J a n s o n i u s  1 9 6 1  

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

C l a s s o p o l l i s  c l a s s o i d e s  P f l u g ,  P a l a e o n t o g r a p h i c a ,  Band 9 5 ,  

A b t .  B ,  p. 91 ,  p l .  1 6 ,  f i g s .  29 -31 .  

DISTRIBUTION: J u r a s s i c  a n d  C r e t a c e o u s .  W i d e s p r e a d  

g e o g r a p h i c a l l y  t h r o u g h o u t  v a r i o u s  p a r t s  of t h e  

w o r l d .  B a r r e m i a n - H a u t e r i v i a n ,  t h i s  t h e s i s .  

SIZE RANGE:  2 0  t o  35 m i c r o m e t e r s .  

BOTANICAL AFFINITY: C o n i f  e r o p h y t a ,  I n c e r t a e  S e d i s .  

C l a s s o p o l l i s  t o r o s u s  ( R e i s s i n g e r )  B a l m e  1957  

P l a t e  7 ,  f i g u r e  9 

C l a s s o p o l l i s  t o r o s u s  Balme 1957 ,  C . S  . I  . R . O .  A u s t . ,  C o a l  Res. 

Sec t . ,  T.C., 25, p .  3 7 ,  p l .  11, f i g s .  114-119. 

S e e  Balme (1957,  p .  3 7 )  f o r  d e s c r i p t i o n ,  N o r r i s  ( 1 9 6 7 ,  p .  

110)  f o r  s y n o n y m y .  

DISTRIBUTION: Upper  T r i a s s i c  t o  Lower C r e t a c e o u s .  

Wor ldwide  g e o g r a p h i c  d i s t r i b u t i o n .  Barrernian- 

H a u t e r i v i a n ,  t h i s  thesis. 

SIZE R A N G E :  22-30 m i c r o m e t e r s .  



BOTANICAL AFFINITY: C o n i f e r o p h y t a ,  I n c e r t a e  S e d i s .  

Gsnus EQU I S E T O S P O R I T E S  D a u g h e r t y  1 9 4 1  e m e n d .  

S i n g h  1964 

T y p e  s p e c i e s :  E q u i s e t o s p o r i t e s  c h i n l e a n a  D a u g h e r t y  1941.  

S e e  S i n g h  ( 1 9 6 4 ,  p .  1 2 9 )  f o r  s y n o n y m y  a n d  e m e n d e d  g e n e r i c  

d i a g n o s i s .  

E q u i s e t o s p o r i t e s  v i r g i n i a e n s i s  ( B r e n n e r )  S i n g h  

1 9 7 1  

P l a t e  7 ,  f i g u r e  11; P l a t e  8 ,  f i g u r e  1 

Equisetosporites virginiaensis ( B r e n n e r )  S i n g h  1971,  Res. 

C o u n .  Alber ta ,  B u l l .  2 8 ,  p .  180,  p l .  26,  fig. 14.  

See B r e n n e r  (1963,  p. 90 )  f o r  d e s c r i p t i o n .  

DISTRIBUTION: B a r r e m i a n  t o  A l b i a n .  R e p o r t e d  f rom 

t h e  A l b i a n  of  A l b e r t a ,  Canada (Singh 1971) a n d  

t h e  B a r r e m i a r ,  of M a r y l a n d ,  U . S  . A .  ( B r e n n e r  

1963) .  H a u t e r i v i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  L e n g t h ,  20  t o  40 m i c r o m e t e r s ;  w i d t h ,  1 4  

t o  25 m i c r o m e t e r s .  

BOTANICAL AFFINITY:  S i n g h  ( 1 9 7 1 )  p l aces  t h i s  g e n u s  

i n  t h e  f a m i l y  E p h e d r a c e a e .  



G e n u s  EUCOMMI IDITES Erdtman 1948 e m e n d .  Hughes  

1961 

T y p e  s p e c i e s :  E u c o m m i i d i t e s  t r o e d s s o n i i  E r d t m a n  1948.  

See S i n g h  ( 1 9 6 4 ,  p .  127)  f o r  s y n o n y m y  a n d  g e n e r i c  d i a g n o s i s .  

E u c o n m i i d i t e s  m i n o r  Groot  a n d  P e n n y  1960 

P l a t e  8 ,  f i g u r e  2 

Eucommiidites m i n o r  Groot and P e n n y ,  M i c r o p a l e o n t . ,  v o l .  6 ,  

n o .  2 ,  p .  2 3 4 .  

See Groo t  a n d  P e n n y  ( 1 9 6 0 ,  p .  234)  f o r  d e s c r i p t i o n .  

D I S T R I B U T I O N :  Upper J u r a s s i c  t o  A l b i a n .  R e p o r t e d  

f r o m  v a r i o u s  l o c a l i t i e s  o f  N .  A m e r i c a  a n d  

Eu rope .  B a r r e m i a n - H a u t e r i v i a n ,  t h i s  t h e s i s .  

S I Z E  RAXGE:  26  t o  37 micrometers.  

BOTANICAL AFFINITY: Coniferophyta, Incer tae  S e d i s ,  

G e n u s  E X E S I P O L L E N I T E S  Balme 1957 

T y p e  s p e c i e s :  Exesipollenites t u r n u l u s  Balme 1957. 

See S i n g h  ( 1 9 6 4 ,  p .  126)  f o r  s y n o n y m y  a n d  g e n e r i c  d i a g n o s i s .  

E x e s i p o l l e n i t e s  t u m u l u s  B a l m e  1957 

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

E x e s i o o l l e n i t e s  turnulus Balme, C .S .I . R  .O . ,  Aus t  . , T . C .  2 5 ,  

p .  3 9 ,  p l ,  1 1 ,  f i g s .  123-125 .  

See S i n g n  ( 1 9 6 4 ,  p .  1 2 6 )  f o r  s y n o n y m y  a n d  d e s c r i p t i o n .  



DISTRIBUTION:  Lower J u r a s s i c  t o  M i d d l e  A l b i a n ,  

R e p o r t e d  f r o m  w e s t e r n  C a n a d a  (Pocock  1970;  S ingh  

1 9 6 4 ,  1 9 7 1 )  ; Lower  C r e t a c e o u s  of  M a r y l a n d ,  

U.S.A. ( B r e n n e r  1963); L o w e r  J u r a s s s i c  o f  

western A u s t r a l i a  (Balme 1 9 5 7 ) .  B a r r e m i a n -  

H a u t e r i v i a n ,  this t h e s i s .  

SIZE R A N G E :  13 t o  30 m i c r o m e t e r s .  

BOTANICAL AFFINITY: C o n i f e r o p h y t a ,  I n c e r t a e  S e d i s .  

Genus GINKGOCYCADOPHYTUS S a m o i l o v i t c h  1953 

Type species: Ginkgocycadophytus c a p e r a t u s  ( L u b e r )  Samoi lo -  

v i t c h  1953.  

See ? o t o n i G  ( 1 9 5 8 ,  p .  93)  f o r  g e n e r i c  d i a g n o s i s .  

G i n k g o c y c a d o p h y t u s  n i t i d u s  (Ba lme)  d e  Jersey 

1962 

P l a t e  7 ,  f i g u r e  10 

Ginkgocycadophytus nitidus ( B a l m e )  de J e r s e y ,  Q d .  Dept. 

Mines P u b l .  3 0 7 ,  p .  1 2 ,  p l ,  5 ,  f i g s .  1 -3 .  

See Dettmann (1963, p .  104) f o r  s y n o n y m y  a n d  d e s c r i p t i o n .  

DISTRIBUTION: T r i a s s i c  t o  C r e t a c e o u s ,  G e o g r a p h i -  

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

J u r a s s i c  t o  A l b i a n ,  t h i s  t h e s i s .  

S IZE R A N G E :  L e n g t h ,  30 t o  60 micrometers; b r e a d t h ,  

13 t o  40 m i c r o m e t e r s .  



BOTANICAL AFFINITY : O r d e r  C y c a d a l e s ,  B e n n e t t i t a l e s ,  

G i n k g o a l e s  ( S i n g h  1971) .  

G e n u s  GNETACEAEPOLLENITES T h i e r g a r  t 1938 emend. 

Srivastava 1968 

T y p e  species :  Gnetaceaepollenites ellipticus Thiergart, 

J b .  P r e u s s .  G e o l .  L a n d e s a n s t a l t ,  v o l .  58,  p .  3 0 7 ,  p l .  

2 4 ,  f i g ,  9 .  

See S r i v a s t a v a  (1968,  p .  2 1 3 )  f o r  e m e n d e d  g e n e r i c  d i a g n o s i s .  

G n e t a c e a e p o l l e n i t e s  s p .  A 

P l a t e  8, f i g u r e s  4 ,  5 

D E S C R I P T I O N :  P o l y p l i c a t e ,  a c o l p a t e  p o l l e n  g r a i n s ;  o u t l i n e  

f u s i f o r m ;  c i c a t r i c o s e  s c u l p t u r e ;  r i b s  3 t o  4 m i c r o m e t e r s  

wide, c o a l e s c i n g  a t  t h e  l o n g i t u d i n a l  e n d s .  

DISTRIBUTION: H a u t e r i v i a n ,  t h i s  thesis. 

S I Z E  RAXGE:  L e n g t h ,  4 4  t o  50 micrometers;  w i d t h ,  27  t o  3 3  

micrometers  ( t w o  s p e c i m e n s ) .  

BOTANICAL AFFINITY: ~ z g r n a  a n d  B o l t e n h a g e n  ( 1 9 7 4 )  p l a c e  t h i s  

g e n u s  i n  t h e  o r d e r  We lwi t s ch i a l e s  or  E p h e d r a l e s .  

G e n u s  I NAPERTUROPOLLENITES T h o m s o n  a n d  P f  l u g  

1953 e m e n d .  P o t o n i g  1 9 5 8  

T y p e  s p e c i e s :  I n a p e r t u r o p o l l e n i t e s  d u b i u s  ( P o t o n i e  a n d  

Ven i t z )  Thomson a n d  P f l u g  1953 .  

S e e  P o t o n i g  (1958, p .  7 7 )  f o r  emended g e n e r i c  d i a g n o s i s .  



I n a p e r t u r o p o l l e n i t e s  dubius ( P o t o n i g  a n d  V e n i t z  

Thomson and P f l u g  1953 

P l a t e  8 ,  f i g u r e  6 

I n a p e r t u r o p o l l e n i t e s  d u b i u s  ( P o t o n i 6  and V e n i t z )  Thonson  a n d  

P f l u g ,  P a l a e o n t o g r a p h i c a ,  B a n d  9 4 ,  A b t .  B, p .  6 5 ,  p l .  4 ,  

f i g .  89, p l .  5 ,  f i g s .  1-13. 

See Thomson a n d  P f l u g  (1953,  p .  6 5 )  f o r  d e s c r i p t i o n .  

DISTRIBUTION: Jurassic, C r e t a c e o u s ,  a n d  T e r t i a r y  , 

W o r l d w i d e  g e o g r a p h i c  d i s t r i b u t i o n ,  Jurassic t o  

Albian, t h i s  t h e s i s .  

S I Z E  R A N G E :  40 t o  50 micrometers. 

BOTANICAL AFFINITY : Sncertae S e d i s .  B r e n n e r  ( 1963) 

s u g g e s t s  p o s s i b l e  r e l a t i o n s h i p  t o  Taxodiaceae  or  

Cuppressaceae.  

I n a p e r t u r o p o l l e n i t e s  t u r b a t u s  Balne 1957 

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

I n a p e r t u r o ~ o l l e n i t e s  t u r b a t u s  B a l r n e ,  C . S . I . R . O . ,  d u s t . ,  

Coa l .  Res. S e c t . ,  T . C .  25 ,  p .  31 ,  p l .  7 ,  f i g s .  85-86, 

p l .  8 ,  f i g .  8 7 .  

See Pocock (1970, p .  7 5 )  f o r  synonymy and d e s c r i p t i o n .  

D I S T R I B U T I O N :  J u r a s s i c  t o  L o w e r  C r e t a c e o u s .  

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

E u r o p e ,  and Canada. J u r a s s i c  t o  A l b i a n ,  this 

t h e s i s .  



SIZE R A N G E :  5 0  t o  75 micrometers. 

BOTANICAL AFFINITY : I n c e r t a e  S e d i s ,  b u t  p r o b a b l y  

gymnospermous .  

G e n u s  P A R V  ISACCITES C o u p e r  1958 

Type  spec ies  : P a r v i s a c c i t e s  r a d i a t u s  C o u p e r  1 9 5 8 .  

See Singh ( 1 9 6 4 ,  p .  1 1 2 )  f o r  synonymy a n d  g e n e r i c  d i a g n o s i s .  

P a r v i s a c c i t e s  r a d i a t u s  C o u p e r  1958 

P l a t e  8 ,  f i g u r e  9 

P a r v i s a c c i t e s  r a d i a t u s  C o u p e r ,  P a l a e o n t o g r a p h i c a ,  Band 1 0 3 ,  

d b t .  B ,  p .  1 5 4 ,  p l .  2 9 ,  figs. 5-8, p l .  3 0 ,  f i g s .  1 - 2 .  

See Singh (1964,  p .  1 1 2 )  f o r  synonymy and  d e s c r i p t i o n .  

D I S T R I B U T I O N :  U p p e r  J u r a s s i c  t o  C e n o m a n i a n .  

R e p o r t e d  f r o m  v a r i o u s  l o c a l i t i e s  a c r o s s  N o r t h  

A m e r i c a  a n d  E u r o p e .  H a u t e r i v i a n  t o  A l b i a n ,  

t h i s  t h e s i s .  

SIZE R A N G E :  T o t a l  l e n g t h  of  g r a i n ,  60 t o  7 5  rnicron- 

e t e r s ;  b r e a d t h  o f  g r a i n ,  4 0  t o  3 5  micrometers. 

BOTANICAL AFFINITY:  O r d e r  C o n i f e r a l e s .  

G e n u s  PERINOPOLLENITES Couper  1958 

T y p e  spec ies :  P e r i n o p o l l e n i t e s  e l a t o i d e s  Couper  1958. 

See S i n g h  ( 1 9 6 4 ,  p .  1 0 7 )  f o r  synonymy a n d  g e n e r i c  d i a g n o s i s .  



P e r i n o p o l l e n i t e s  e l a t o i d e s  Couper  1958 
-. 

P l a t e  8 ,  figure 10 

P e r i n o p o l l e n i t e s  e l a t o i d e s  Coupe r ,  P a l a e o n t o g r a p h i c a ,  B a n d  

103, A b t .  B ,  p. 1 5 2 ,  p l .  2 7 ,  f i g s .  9 -11 .  

DISTRIBUTION: J u r a s s i c  t o  Cenornan ian .  R e p o r t e d  

f rom v a r i o u s  p a r t s  of t h e  w o r l d .  J u r a s s i c  t o  

B a r r e m i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  30 t o  65 micrometers. 

BOTANICAL A F F I N I T Y :  F a m i l y  Taxod iaceae  ( S i n g h  

Genus PHYLLOCLADIDITES Cookson 1947 e x  Couper  

1953 

T y p e  spec ies :  P h y l l o c l a d i d i t e s  m a w s o n i i  Cookson 1947 .  

See S i n g h  ( 1 9 6 4 ,  p .  113) f o r  synonymy and gene r i c  d i a g n o s i s .  

Phyllocladidites s p .  A 

Plate 8, f i g u r e  8 

D E S C R I P T I O N :  B i s a c c a t e ;  e q u a t o r i a l  o u t l i n e  o f  t h e  b o d y  

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

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

t h e i r  e n t i r s  l e n g t h ;  d i s t a l  f u r r o w  p r e s e n t  betit-een t h e  

b l a d d e r s .  

DISTRIBUTION: H a u t e r i v i a n - B a r r e m i a n ,  t h i s  t h e s i s .  



SIZE R A N G E :  Total length of g r a i n ,  60 t o  70 m i c r o m e t e r s ;  

w i d t h  of  g r a i n  75 t o  8 5  m i c r o m e t e r s ;  b l a d d e r  w i d t h ,  

a b o u t  55 micrometers. 

BOTANICAL AFFINITY:  O r d e r  C o n i f e r a l e s .  

Genus PODOCARPIDITES Cookson 1947 e x  Couper  1933 

Type spec ies :  Podocarpidites e l l i p t i c u s  Cookson 1947.  

See S i n g h  (1964, p.  115) f o r  synonymy and g e n e r i c  d i a g n o s i s .  

P o d o c a r p i d i t e s  b i f o r m i s  Rouse  1957 

P l a t e  8 ,  f i g u r e  11 

Podocarpidites biformis Rouse, Can. J .  B o t . ,  v o l .  35,  n o ,  3 ,  

p ,  3 6 7 ,  p l .  2 ,  f i g .  13. 

See Rouse (1957,  p .  3 6 7 )  f o r  d e s c r i p t i o n .  

D I S T R I B U T I O N :  U p p e r  J u r a s s i c  t o  C a m p a n i a n .  Re- 

p o r t e d  f r o m  w e s t e r n  C a n a d a  (Rouse  1 9 5 7 ,  1959; 

Singh 1 9 7 1 ) ;  C a n a d i a n  A r c t i c  (IvlcGregor 1965); 

and Wyoming, C.S . A .  (Davis 1963) .  H a u - c e r i v i z n  

to A l b i a n ,  t h i s  thesis, 

SIZE  R A N G E :  T o t a l  l e n g t h  o f  g r a i n ,  9 0  t o  110 

m i c r o m e t e r s ;  w i d t h  o f  c e n t r a l  b o d y ,  4 0  t o  7 3  

m i c r o m e t e r s ;  w i d t h  o f  b l a d d e r s ,  5 5  t o  6 5  

micrometers. 

B O T A N I C A L  A F F I X I T Y  : Family P o d o c a r p a c e a e  ( S i n g h  

1971). 



P o d o c a r p i d i t e s  g r a n u l a t u s  S i n g h  1 9 7 1  

P l a t e  8 ,  f i g u r e  1 2  

P o d o c a r p i d i t e s  granulatus S i n g h ,  Res. Coun.  A l b e r t a ,  B u l l .  

28,  p .  164,  p l .  2 3 ,  f i g s .  6-9. 

See S i n g h  ( 1 9 7 1 ,  p .  164) f o r  d e s c r i p t i o n .  

D I S T R I B U T I O N :  A l b i a n  of  A l b e r t a ,  C a n a d a  ( S i n g h  

1 9 7 1 ) .  J u r a s s i c  t o  A l b i a n ,  t h i s  t h e s i s .  

SIZE R A N G E :  T o t a l  l e n g t h  of  g r a i n ,  4 5  t o  65 microm- 

e t e r s ;  b r e a d t h  of g r a i n ,  30 t o  40 m i c r o m e t e r s .  

BOTANICAL A F F I N I T Y :  F a m i l y  P o d o c a r p a c e a e .  

REMARKS:  I have  e x t e n d e d  t h e  r ange  of  This s p e c i e s  

b e c a u s e  I t h i n k  i t  h a s  a g r e a t e r  r a n g e  t h a n  

S i n g h  o r i g i n a l l y  r e c o g n i z e d .  

P o d o c a r p i d i t e s  m u l t e s i m u s  ( B o l k h o v i t i n a )  Pococt; 

1962 

P l a t e  9 ,  f i g u r e  1 

P o d o c a r p i d i t e s  m u l t e s i m u s  ( B o l k h o v i t i n a )  Pocock ,  P a l a e o n t o -  

graphica, Band  111, A b t .  B ,  p .  67 ,  p l s .  10-11 ,  figs. 

161-163. 

See S i n g h  (1964,  p .  116) for synonymy a n d  description. 

DISTRIBUTION: J u r a s s i c  and Cre taceous .  R e p o r T e d  

f r o m  v a r i o u s  p a r t s  of  C a n a d a ,  U . S . S . R . ,  a n d  

A u s t r a l i a .  H a u t e r i v i a n  t o  B a r r e m i a n ,  t h i s  

thesis. 



SIZE R A N G E :  Tota l  length of g r a i n ,  55 t o  80 microm- 

e t e r s ;  width of g ra in ,  37 t o  46 micrometers. 

B O T A N I C A L  AFFINITY : Fami l y  Podocarpaceae  ( S i n g h  

1971) .  

Podocarpidi tes  s p .  A 

P l a t e  9 ,  f i g u r e  2 

DESCHIPTION:  Bisacca te ;  exine granulose;  c e n t r a l  body round 

t o  o v a l ;  b l a d d e r s  d i s t a l l y  pendent ,  w i d e r  than   he 

c e n t r a l  b o d y  a n d  th inner  w a l l e d ;  b ladders  r e t i c u l a t e  

( t o  granulose)  . 
DISTRIBUTION:  Hauter ivian t o  A l b i a n ,  this t h e s i s .  

SIZE R A N G E :  T o t a l  l ength  of  g r a i n ,  50 t o  70 micrometers; 

breadth of c e n t r a l  body, 30 t o  35 micrometers; breadth 

of b l a d d e r s ,  3 2  t o  40 micrometers. 

BOTANICAL AFFINITY:  Family Podocarpaceae ( S i n g h  1971). 

Genus RUGUBIVESICULITIES P i e r c e  1961 

T y p e  spec ies :  Rugubivesicul i tes  c o n v o l u t u s  P i e r c e  1961. 

See Potonig (1966,  p .  126)  f o r  generic d i a g n o s i s  i n .  

Rugubivesiculities s p .  9 

P l a t e  9 ,  f i g u r e  3 

DESCRIPTION:  B i s a c c a t e ;  c e n t r a l  b o d y  e x i n e  r u g u l a t e  to 

verrucose ;  b ladders  s l i g h t l y  l a r g e r  t h a n  t h e  c e n t r a l  

b o d y ,  e x i n e  gr  anulose.  



DISTRIBUTION: Barremian, t h i s  t h e s i s .  

SIZE RANGE:  T o t a l  l ength  of grain, 45 t o  55 micrometers; 

b r e a d t h  of c e n t r a l  b o d y ,  35 t o  40 micrometers; b r e a d t h  

of b l a d d e r s ,  37 t o  42 micrometers. 

BOTANICAL AFFINITY: Order C o n i f e r a l e s .  

G e n u s  VITREISPORITES L e s c h i k  1955 e m e n d .  J an -  

s o n i u s  1962 

Type species: Vitreisporites s i g n a t u s  L e s c h i k  1955. 

See S i n g h  (1964,  p. 1 0 2 )  f o r  g e n e r i c  d i a g n o s i s .  

V i t r e i s p o r i t e s  pallidus ( R e i s s i n g e r )  Y i l s s o n  

1958 

P l a t e  9, f i g u r e  4 

Vitreisporites pallidus ( R e i s s i n g e r )  N i l s s o n ,  P u b l .  I n s t .  

Mineral. , P a l e o n t  . Quaternary G e o l .  , Univ, i u n d ,  no .  

5 3 ,  p p .  77 -78 .  

See S i n g h  (1964, p.  1 0 2 )  f o r  s y n o n y m y  a n d  d e s c r i p t i o n .  

DISTRIBUTION: J u r a s s i c  a n d  Cretaceous, Worldwide 

g e o g r a p h i c  o c c u r r e n c e .  J u r a s s i c  t o  A l b i a n ,  

t h i s  t h e s i s .  

SIZE R A N G E :  T o t a l  l e n g t h  of g r a i n ,  2 0  to 40 microm- 

e t e r s ;  b r e a d t h  of  g r a i n ,  15  t o  25  micrometers. 

BOTANICAL A F F I N I T Y :  Family C a y t c n i a c e a e  ( S i n g h  

1 9 7 1 ) .  



Angiospe rmic  P o l l e n  

Genus CLAVATIPOLLENITES Couper 1958 

Type  species:  C l a v a t i p o l l e n i t e s  h u g h e s i i  Couper 1958. 

See Couper  (1958, p .  159) f o r  g e n e r i c  d i a g n o s i s .  

C l a v a t i p o l l e n i t e s  c f .  - C. c o u p e r i  Pocock 1962 

P l a t e  9 ,  f i g u r e  5 

C l a v a t i p o l l e n i t e s  c o u p e r i  P o c o c k ,  P a l a e o n t o g r a p h i c a ,  Bacd 

1 1 1 ,  A b t .  B ,  p .  7 4 ,  p l .  1 2 ,  f i g s .  1 9 0 - 1 9 2 ,  p l .  1 3 ,  

fig. 193. 

See Couper  (1958, p .  7 4 )  f o r  d e s c r i p t i o n .  

DISTRIBUTIOru': U p p e r  J u r a s s i c  o f  w e s t e r n  C a n a d z .  

(Pocock, 1 9 6 2 ) .  B a r r e m i a n - H a u t e r i v i a n  t h i s  

t h e s i s .  

SIZE R A N G E :  L e n g t h  30 t o  35 m i c r o m e t e r s ,  w i d t h  15 

t o  28 m i c r o m e t e r s ,  

B O T A N I C A L  AFFINITY: S u b c l a s s  M o n o c o t y l e d o n e a e ,  

Incer tae  Sedis, a c c o r d i n g  t o  S i n g h  (1971 ) .  

Genus  LILIACIDITES Couper 1953 

Type  s p e c i e s :  L i l i a c i d i t e s  k a i t a n g a t a e n s i s  C o u p e r  1953. 

See Couper  (1953, p ,  5 6 )  f o r  g e n e r i c  d i a g n o s i s .  



L i l i a c i d i t e s  s p .  A 

P l a t e  9, f i g u r e s  6, 7 

DESCRIPTION : Monosulcate;  sulcus f a i n t  ; amb e l o n g a t e  o v a l  

t o  oval; p r o x i m a l  a n d  d i s t a l  su r faces  h a v i n g  r e t i c u l a t e  

s c u l p t u r e ;  l u m i n a  2 t o  4 micrometers i n  diameter, 

elongate to equidimensional. 

DISTRIBUTION: Barremian t o  A l b i a n ,  t h i s  thesis. 

SIZE RANGE: 20 to 30 micrometers. 

BOTANICAL AFFINITY: Angiospermae, Incertae Sedis ( S i n g h  



P l a t e  1 

All figures lOOOX unless otherwise specified. 

1. Acanthotriletes levidensis, p. 30. 

2. Acanthotriletes levidensis, p. 30. 

3. Acanthotriletes varispinosus, p. 31. 

4. Aequitriradites sp. cf. - A. v a r i a b i l i s  (500x1,  p. 32. 

Baculatisporites comaurnensis, 

6. Baculatisporites comaurnensis, p. 32. 

7. Biretisporites potoniaei, p .  33. 

8. Biretisporites sp. A, p. 34. 

9. Camarozonosporites sp. cf. - C. insignis (500X), p. 35. 

10. Calarnospora mesozoica, p. 34. 

11. Camarozosporites sp. cf. - C. insignis, p .  3 5 .  





Plate 2 

All figures 1000X. 

1. Ceratosporites sp. A ,  p. 3 6 .  

2. Cicatricosisporites annulatus, p. 3 7 .  

3. Cicatricosisporites annulatus, p. 37. 

4. Cicatricosisporites augustus, p. 38. 

5. Cicatricosisporites augustus, p. 38. 

Cicatricosisporites australiensis, 

7. Cicatricosisporites hallei, p. 39. 

8. Cicatricosisporites pseudotripartitus, p. 39. 

9. Cicatricosisporites sp. A,  p. 40.  

Cingutriletes .clavus, 

11. Cingutriletes clavus, p. 41. 

12. Cingutriletes sp. A, p. 41.  





Plate 3 

A11 figures lOOOX unless otherwise specified. 

Concavisporites 

2. Concavissimisporites minor (500~), p .  42. 

3. Concavissimisporites punctatus (500X),  p .  4 3 .  

4. Concavissimisporites minor, p. 42. 

5. Concavissimisporites punctatus, p. 43. 

6. Concavissimisporites variverrucatus, p. 43. 

7. Converrucosisporites sp. cf. - C. exquisitus (SOOX), 
p. 44. 

8. Couperisporites complexus (500X),  p. 45. 

9.  Crybelosporites pannuceus, p .  46. 

10. Cyathidites minor, p. 47. 

11. Cyathidites minor, p. 47. 





P l a t e  4 

All figures 1000X. 

1. Cyathidites australis ( S O O X ) ,  p. 46. 

2. Deltoidospora hallii, p. 48. 

3. Deltoidospora j u n c t a ,  P. 48. 

4. Deltoidospora juncta, P. 48. 

5. Deltoidospora psilostoma, p.  48. 

6. Densoisporites sp. A ,  p. 49. 

7. Dictyophyllidites sp. A, p. 50. 

8. Distalanulisporites verrucosus, p. 50. 

9. Distaltriangulisporites sp. A, p. 51. 

10. Foraminisporis sp. A, p. 52.  

11. Foveosporites subtriangularis, p. 52. 

12. Gleicheniidites circinidites, p. 53. 



@\ & * + ' f 4 - % "  

4,;- J ..;.,9 
**dw +$. 
&" \* t ', '1 

3'- ""y 
"/ &-- 



Plate 5 

All figures lOOOX unless otherwise specified. 

1. Gleicheniidites senonicus, p. 53. 

2. Granulatisporites sp. A ,  p. 54. 

3. Impardecispora trioreticulatus (SOOX), p. 55. 

4. Laevigatosporites ovatus, p. 56. 

5. Leptolepidites sp. cf. - L. verrucatus, p. 56. 

6. Lycopodiacidites sp. A ,  p. 57. 

7. Lycopodiumsporites austroclavatidites, p. 5 6 .  

8. Lycopodiumsporites reticulumsporites, p. 59. 

9. Neoraistrickia breviclavata, p. 60, 

10. Neoraistrickia truncata, p. 61. 

11. Lycopodiumsporites marginatus, p .  58. 

12. Neoraistrickia sp. A (500x1, p. 61. 





Plate 6 

All figures 10QOX. 

1. Ornamentifera baculata, p. 62. 

2. Ornamentifera echinata, p. 63. 

3. Osmundacidites wellrnanii, p. 63. 

4. Polycingulatisporites sp. cf. - P. r e d u n c u s ,  p. 64. 

5. Rogalskaisporites cicatricosis, p. 65. 

6. Sestrosporites sp. cf. - S. pseudoalveolatus, p. 66. 

7. Stereisporites antiquasporites, p. 66. 

8. Ti~risporites sp. cf. - T. reticulatus, p .  67. 

9. Todisporites minor, p. 68. 

10. Undulatisporites fossulatus, p. 68. 

11. Verrucosisporites asymmetricus, p. 69. 

12. Verrucosisporites sp. A ,  p. 70. 





P l a t e  7 

A11 figures l O O O X  unless otherwise specified. 

1. Alisporites bilateralis, p. 72. 

2. Alisporites grandis ( ~ O O X ) ,  p. 72. 

3. Abietineaepollenites microreticulatus (500X), p. 71. 

4. Cerebropollenites mesozoicus, p. 75. 

5. Alisporites sp. A (500x1, p. 73. 

6. Araucariacidites australis (500X), p. 74. 

7. Cedripites sp. cf. - C. canadensis (500X), p. 74. 

8. Classopollis classoides, p. 76. 

9. Classopollis t o r o s u s ,  p. 76. 

10, Ginkpocycadophytus ni tidus, p. 79. 

11. Equisetosporites virginiaensis, p.  77.  





Plate 8 

A11 figures l O O O X  unless otherwise specified. 

Equisetosporites virginiaensis, 

2 .  Eucommiidites minor, p .  78.  

Exesipollenites tumulus, 

4. Gnetaceaepollenites sp. A, p. 8 0 .  

5. Gnetaceaepollenites sp. A, p. 8 0 .  

6. Inaperturopollenites dubius, p .  81. 

7. Inapertyropollenites turbatus (500X), p. 81 .  

8. Phyllocladidites sp. A, p. 83 .  

9. Parvisaccites radiatus (500x1,  p .  82. 

10. Perinopollenites elatoides, p. 83. 

11. Podocarpidites biformis (500X), p. 84. 

12. Podocarpidites granulatus, p. 8 5 .  





Plate 9 

All figures 1000X. 

1. P o d o c a r p i d i t e s  multesimus, p. 85. 

2. P o d o c a r p i d i t e s  s p .  A ,  p .  8 6 .  

3. Rugubivesiculites sp. A ,  p. 86. 

Vitreisporites pallidus, 

5. Clavatipollenites couperi, p. 88. 

6 .  L i l i a c i d i t e s  s p .  A ,  p .  8 8 .  

7.  Liliacidites sp. A, p. 89. 
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T i m o t h y  Andrews Timmcke was born i n  C h i c a g o ,  I l l i -  
n o i s ,  on O c t o b e r  1 4 ,  1 9 5 5 .  He grew up i n  t h e  C h i c a g o  a r e a ,  
w h e r e  h e  a t t e n d e d  W i l l i a m  F r e m d  H i g h  S c h o o l  a n d  W i l l i a m  
Rainey H a r p e r  J u n i o r  C o l l e g e  i n  P a l a t i n e .  H e  r e c e i v e d  a 
B a c h e l o r  of S c i e n c e  degree i n  G e o l o g y  a n d  a c o n c u r r e n t  
Bachelor of Arts d e g r e e  i n  Botany  f rom S o u t h e r n  I l l i n o i s  
U n i v e r s i t y  at  C a r b o n d a l e  i n  t h e  s p r i n g  of 1979. He e n t e r e d  
t h e  B o t a n y  G r a d u a t e  Program a t  Arizona S t a t e  U n i v e r s i t y  i n  
the f a l l  of 1979 a n d  received a Master of S c i e n c e  d e g r e e  
i n  B o t a n y  i n  A u g u s t  1981 .  D u r i n g  much of t h a t  t ime  h e  
was employed a s  a s t u d e n t  a p p o i n t e e  by t h e  Office of t h e  
N a t i o n a l  P e t r o l e u m  Reserve A l a s k a ,  U n i t e d  S t a t e s  Geological 
S u r v e y ,  Menlo Park, C a l i f o r n i a .  Af te r  l e a v i n g  A r i z o n a  S t a t e  
U n i v e r s i t y  h e  a c c e p t e d  a p a l y n o l o g i c a l  p o s i t o n  w i t h  Mobi l  
E x p l o r a t i o n  a n d  P r o d u c i n g  S e r v i c e s  I n c , ,  Da l l a s ,  T e x a s .  


