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PALYNOLOGICAL ZONATION OF THE 

LATE JURASSIC AND EARLY CRETACEOUS SEDIMENTS 
OF THE 

YARRAGADEE FORMATION, CENTRAL PERTH BASIN 
WESTERN AUSTRALIA 

by 
John Backhouse 

ABSTRACT 

Thi r ty  t h r e e  b i o s t r a t i g r a p h i c a l l y  usefu l  spores  and pol len  
g r a i n s  a r e  described from t h e  Late J u r a s s i c  and Early Neocomian p a r t  
of t h e  Yarragadee Formation i n  t h e  c e n t r a l  Per th  Basin, Western 
Aus t ra l ia .  
watherooensis, Matonispori tes agatonensis and PoZypodiidites horridus 
a r e  new. The samples a r e  from t h r e e  east-west l i n e s  of bores  i n  the  
c e n t r a l  Per th  Basin. Spore and pol len  assemblages are used t o  
d iv ide  t h e  sequences encountered i n  these  bores i n t o  s i x  zones and 
t h e  palynological  c r i t e r i a  used t o  def ine  t h e  zones a r e  discussed. 
The occurrence of  t h e  zones i n  a l l  boreholes i s  out l ined and i l l u s -  
t r a t e d .  Correlat ion with previous palynological  zonations proposed 
i n  t h e  Perth Basin and i n  eas te rn  Aus t ra l ia  is  discussed,  and an 
attempt i s  made t o  *late  t h e  zones t o  standard European Stages, On 
t h e  evidence of spore and pol len d i s t r i b u t i o n s ,  f i v e  zones appear t o  
be e n t i r e l y  J u r a s s i c  i n  age and t h e  base of  t h e  uppermost zone prob- 
ably l i e s  near t h e  Jurassic-Cretaceous boundary and extends i n t o  the  
Neocomian. 

Four species ,  Biretisporites eneabbaensis, Retitrizetes 

INTRODUCTION 

Between 1 9 6 5  and 1 9 7 4 ,  a d r i l l i n g  programme was c a r r i e d  o u t  i n  t h e  on- 
shore p a r t  of t h e  c e n t r a l  Pe r th  Basin i n  an e f f o r t  t o  l o c a t e  underground 
water  resources .  A s  p a r t  of t h i s  programme, samples w e r e  taken f o r  palyno- 
l o g i c a l  age de te rmina t ion .  The aim of t h i s  r e p o r t  is  t o  provide a paly- 
no log ica l  zonat ion  of t h e  upper p a r t  of t h e  Yarragadee Formation based on 
these  samples and app l i cab le  t o  f u t u r e  subsur face  exp lo ra t ion  i n  t h e  a rea .  

The d r i l l i n g  programme, c a r r i e d  ou t  by t h e  Department of Mines, Western 
A u s t r a l i a ,  cons i s t ed  of t h r e e  east-west  l i n e s  of boreholes  (F ig .1 ) .  From 
nor th  t o  south  t h e  l i n e s  a r e  known a s  t h e  Eneabba, Watheroo and Gingin Brook 
Lines.  E a r l i e r  accounts  of t h e  geology of t h e s e  l i n e s  of bores  a r e  t o  be 
found i n  Sanders (19671, on t h e  Gingin Brook Line,  Harley (19751, on t h e  
Watheroo Line,  and Commander ( i n  p r e s s ) ,  on t h e  Eneabba Line.  
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Figure 1 Location of boreholes rnentloned In text G S W A  14666 
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GEOLOGY OF THE AREA 

Comprehensive accounts  of t h e  s t r u c t u r e  and s t r a t i g r a p h y  of t h e  Pe r th  
Basin a r e  given i n  P layford  and o t h e r s  (1975) and i n  P layford ,  Cockbain and 
Low ( i n  p r e s s ) .  B r i e f l y ,  t h e  Pe r th  Basin i s  a narrow, 1 000-km-long, 
sedimentary bas in  extending north-south,  bounded on t h e  east by t h e  Dar l ing  
Fau l t  zone, and on t h e  w e s t  by t h e  c o n t i n e n t a l  s lope .  

The Per th  Basin is subdivided i n t o  s e v e r a l  sub-basins ,  t h e  l a r g e s t  of 
these  is  t h e  Dandaragan Trough, which extends from t h e  Harvey Ridge south of 
Pe r th ,  t o  t h e  Northampton Block near  Geraldton. The Dandaragan Trough i s  
bounded on t h e  e a s t  by t h e  Darl ing and U r e l l a . F a u l t s ,  and on t h e  w e s t  by t h e  
Beagle Ridge. A l l  t h e  d r i l l i n g  l i n e s  a r e  i n  t h i s  subd iv i s ion  of t h e  bas in .  

The Yarragadee Formation subcrops a l a r g e  p a r t  of t h e  c e n t r a l  Dandara- 
gan Trough and is  ex tens ive ly  c u t  by north-south f a u l t s .  
dominantly of sandstone b u t  con ta ins  some s h a l e  and s i l t s t o n e  u n i t s ,  
p a r t i c u l a r l y  i n  t h e  upper p a r t .  The formation conformably o v e r l i e s  t h e  
Middle J u r a s s i c  Cadda Formation, and i s  o v e r l a i n  unconformably by t h e  Ear ly  
Cretaceous Warnbro Group, o r  i n  some a r e a s  by t h e  mid t o  Late  Cretaceous 
Coolyeena Group. Sand and l imestone of Quaternary  age cover  much of t h e  
a rea  so t h a t  t h e  Mesozoic formations seldom crop  ou t .  

I t  c o n s i s t s  pre- 

Cockbain and Playford (1973) recognized two members wi th in  t h e  
Yarragadee Formation: t h e  Quinns Shale  Member, which occurs  i n  s e v e r a l  o i l  



exploration wells in the offshore area near Perth, and the Otorowiri Silt- 
stone Member, which was described by Ingram (1967) from boreholes in the 
Arrowsmith River area about 27 km north of the Eneabba Line. Several other 
siltstone/shale beds are known above the Quinns Shale Member, in the upper 
part of the Yarragadee Formation in the offshore area. The Quinns Shale and 
Otorowiri Siltstone Members, and many of the other shale beds are character- 
istically slightly marine. Based on lithological and palynological similar- 
ity Backhouse (1975) suggested that the Quinns Shale Member and the Otorowiri 
Siltstone Member are the same unit, in which case the name Otorowiri 
Siltstone has priority. 

DRILLING AND SAMPLING 

The Gingin Brook Line was drilled in 1965 and 1966. The eastern part 
of the Watheroo Line was drilled in 1967; drilling recommenced in 1971 when 
the Watheroo Line was completed and drilling of the Eneabba Line followed 
in 1972 to 1974. 

Before 1971, conventional cores were cut in each borehole at about 60 m 
intervals. Because of the predominantly sandy lithology of the Yarragadee 
Formation cores were often cut entirely in sandstone, which yielded very few 
palynomorphs. From 1971 onwards sampling was by sidewall cores shot at 
horizons selected from gamma-ray logs. Shales and siltstones were the 
targets because these lithologies yielded the richest samples. Generally, 
sidewall coring has proved a most satisfactory method of obtaining material 
from the predominantly sandstone Yarragadee Formation. 

The location of the boreholes is shown in Figure I, and sample horizons 
are listed in the Appendix. 

PREVIOUS PALYNOLOGY 

Balme (1957) made the first palynological investigation of Mesozoic 
sediments in Western Australia. He described material from a number of 
bores south of Bunbury, from the Geraldton and Hill River areas, and from 
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t h e  c e n t r a l  Pe r th  Basin i n  t h e  v i c i n i t y  of Moora and Gingin. Of t h e  samples 
from t h e  c e n t r a l  Pecth Basin,  t hose  from seismic s h o t  ho le  C12, .  seismic s h o t  
h o l e  1 SW, and t h e  Moora Bore a t  1 840 f t  are probably from t h e  Yarragadee 
Formation. B a l m e ' s  o the r  samples from t h e  Cretaceous i n  t h e  P e r t h  Basin are 
more probably from sediments now assigned t o  t h e  Warnbro Group. 

B a l m e  d iv ided  h i s  material  i n t o  t h r e e  m i c r o f l o r a l  assemblages of Ea r ly  
J u r a s s i c ,  Oxfordian t o  Kimeridgian, and Neocomian t o  Aptian age. L a t e r ,  he 
( B a l m e ,  1963) named these  t h e  ExesipoZZenites, Dumpier; and Microeaehryidites 

Assemblages a f t e r  t h e  dominant s p e c i e s  i n  each. The Microcachryidites 
Assemblage was def ined as commencing wi th  t h e  appearance of Microcachryidites 
antarctieus Cookson and s e v e r a l  o t h e r  s p e c i e s ,  most notably Cicatricosis- 
porites australiensis (Cookson). B a l m e  regarded t h e  Microcachryidites 
Assemblage as becoming e s t a b l i s h e d  i n  t h e  Ti thonian,  an opinion shared by 
Evans (1966a, b ,  c ) .  

Ingram (1967a,b) gave an account of t h e  palynology of t h e  Gingin Brook 
bores  and of t h e  Otorowiri  S i l t s t o n e  i n  t h e  Arrowsmith River bores .  A t  t h e  
t i m e ,  t he  subsurface geology of t h e  Gingin a r e a  was n o t  w e l l  e s t a b l i s h e d  and 
t h e  s t r a t i g r a p h y  of t h e  Gingin Brook Line has  s i n c e  been r ev i sed .  

Prel iminary accounts of t h e  palynology i n  t h e  Watheroo and Eneabba Line 
bores  are given by Backhouse (1974, 1975) .  The p r e s e n t  r e p o r t  i s  l a r g e l y  a 

r e v i s i o n  of t h i s  work, bu t  a l s o  inco rpora t e s  a re-examination of material  
from t h e  Gingin Brook Line. 

F i l a t o f f  (1975) c a r r i e d  o u t  a major study of J u r a s s i c  palynology i n  t h e  
Pe r th  Basin,  i nc lud ing  t h e  J u r a s s i c  s e c t i o n  of t h e  Yarragadee Formation. H e  

subdivided t h e  Late J u r a s s i c  i n t o  theDictyotosporites complex Oppel-zone, 
Klukisporites scaberis Oppel-zone, Contignisporites cooksonii Oppel-zone, and 
a broader u n i t  t h e  Murospora fZorida Microflora .  
Microf lora  i s  a l s o  t h e  top  of Balme's Dumpier; Assemblage and is  regarded by 
F i l a t o f f  as being approximately t h e  top  of t h e  Kimeridgian. 

TQe top  of the'M. Florida 

PALYNOLOGICAL ZONATION 

The zonation used i n  t h i s  r e p o r t  i s  summarized below: 

- 5 -  



Defined i n  Biretisporites eneabbaensis Zone 
t h i s  paper Aequitriradites acusus Zone 

RetitriZetes watherooensis Zone 

Defined i n  Murospora fZorida Microf lora  
F i l a t o f f  a9751 Contignisporites cooksonii Zone 

KZukisporites scaberis Zone 

A s  r e l a t i v e l y  few samples a r e  from t h e  bottom t h r e e  zones, they  w i l l  not  
be d iscussed  i n  d e t a i l .  The d i s t r i b u t i o n  of spores  and p o l l e n  i n  t h e s e  zones 
gene ra l ly  agrees  wi th  F i l a t o f f l s  recorded d i s t r i b u t i o n .  
i n d i v i d u a l  s p e c i e s  wi th in  t h e  zonation is  shown i n  F igure  2. 

The d i s t r i b u t i o n  of 

The KZukisporites scaberis Zone occurs  only i n  Gingin Brook 3 ,  i n  which 
t h e  y i e l d  of palynomorphs pe r  sample is  extremely low. The assignment t o  t h e  
K. scaberis Zone is  t h e r e f o r e  t e n t a t i v e ,  and f o r  t h i s  reason t h e  zone i s  no t  
included i n  F igure  2 .  

The Contignisporites cooksonii Zone, a s  def ined  by F i l a t o f f ,  commences 
with t h e  appearance of ContZgnisporites cooksons; ( B a l m e f ,  and s e v e r a l  o t h e r  
s p e c i e s  appear w i th in  t h e  zone. S i m i l a r l y ,  t h e  Murospora fZorida Microf lora  
starts wi th  t h e  f i r s t  appearance of Murospora fZorida (Balmel. 

The t h r e e  uppermost zones a r e  based on pa lyno log ica l  obse rva t ions  i n  
t h e  Watheroo and Eneabba Line bo res ,  which i n t e r s e c t e d  a s u b s t a n t i a l  t h i ck -  
ness  of s t r a t a  above t h e  M. fZorida Microf lora .  They a r e  def ined  as  follows: 

RETITRILETES ~ A T ~ ~ R O O E N S I S  ZONE 

The Retitrizetes watherooensis Zone i s  no t  e n t i r e l y  represented  i n  any 
s i n g l e  s e c t i o n .  The g r e a t e s t  t h i ckness  of t h e  zone i n  a s i n g l e  bore  is i n  
Watheroo 6 ,  from 0 t o  560 m. 

The zone i s  def ined  a s  the  i n t e r v a l  between t h e  f i r s t  appearance of 
RetitriZetes watherooensis n. sp.  and t h e  f i r s t  appearanceof Aequitriradites 
acusus (Balme). Other spec ie s  appearing a t  t h e  base  of t h i s  zone a r e  
Microcachryidites antarctieus Cookson, PoZypodiidites horridus n. sp . ,  
Ceratosporites equaZis Cookson and Dettmann, and VeZosporites triquetrus 
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A E Q U I T R I R A D I T E S  ACUSUS ZONE 

The A e q u i t r i r a d i t e s  acusus  Zone is  p resen t  i n  Eneabba 1 where it extends 
from 684 m t o  t h e  base  of t h e  B i r e t i s p o r i t e s  e n e a b b a e n s i s  Zone a t  about  347 
m ,  an i n t e r v a l  of 337 m. 

This  zone extends between t h e  f i r s t  appearance of A e q u i t r i r a d i t e s  aeusus  
(Balme), and t h e  f i r s t  appearance of spec ie s  marking t h e  s t a r t  of t h e  B .  

eneabbaens i s  Zone. Other spec ie s  appearing a t  t h e  same l e v e l  a s  t h e  zone 
spec ie s  a re :  T r i Z o b o s p o r i t e s  a p a e r r u c a t u s  Couper, Forarninisporis  d a i l y ;  
(Cookson and Dettmann),  L a e v i g a t o s p o r i t e s  b e Z f o r d i i  Burger and B i r e t i s p o r i t e s  
sp.  c f .  B .  s p e e t a b i Z i s  Dettmann. No spec ie s  a r e  recorded a s  dying o u t  i n  
t h i s  zone. 

The R .  w a t h e r o o e n s i s  and A .  ~ C U S U S  Zones r e p r e s e n t  a subdiv is ion  of a 

s i n g l e  zone, t h e  B a c u Z a t i s p o r i t e s  Zone, used previous ly  by Backhouse (1974 
and 1975) i n  t h e  Watheroo and Eneabha l i n e s .  

Spore and po l l en  assemblages i n  t h e  R .  w a t h e r o o e n s i s  and A .  a e u s u s  
Zones a r e  o f t e n  s p a r s e ,  r e f l e c t i n g  t h e  predominantly sandstone l i t ho logy .  
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B I R E T I S P O R I T E S  E N E A B B A E N S I S  ZONE 

This zone was originally named the Cicatricosisporites austraZiensis 
Zone in Backhouse (1974, 19751, but this name has already been used by Burger 
(1973) for the C. austraziensis Subzone in the Great Artesian Basin. 
Because Burger's sub-zone may not correspond exactly to the Perth Basin 
zone, this has been renamed the Biretisporites eneabbaensis Zone. 

The base of the Biretisporites eneabbaensis Zone is present in Watheroo 
5 and Eneabba 1 to 4 .  The top of this zone is not defined, for, in the sec- 
tions examined, it is truncated by the unconformity at the base of the 
Warnbro Group. Assemblages in the Warnbro Group lack many of the species 
present in the E .  eneabbaensis Zone. The section within theyarragadee Form- 
ation, above the based this zone in the Watheroo Line, is probably at least 
900 m thick and considerably thicker (at least 1 300 m) in the offshore area 
near Perth. 

The base of the B .  eneabbaensis Zone is marked by the appearance of 
Biretisporites eneabbaensis n. sp., Cictricosisporites austraZiensis 
(Cookson) , Cicatricosisporites cf. C. Zudbrooki Dettmann, Cyathidites 
eoneavus (Bolkhovitina), PiZosisporites notensis Cookson and Dettmann, 
Matonisporites agatonensis n. sp. and Januasporites spinuZosus Dettmann. 

In every bore in which the bottom of the E .  aneabbaensis Zone has been 
observed it coincides with the base of the lithological unit known as the 
Otorowiri Siltstone Member. The unusual palynology of this member was 
described by Ingram (196633). It contains reworked palynomorphs of Devonian, 
Early and Late Permian, Early and Late Triassic and Early and Late Jurassic 
age: and appears to represent a restricted marine environment, with a very 
small number of dinoflagellate species present. 

ZONATION IN INDIVIDUAL LINES OF BORES 

The distribution of zones in the Gingin Brook, Watheroo and Eneabba 
Line bores is shown in Figure 3. 
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G I N G I N  BROOK LINE 

A pre l iminary  zonat ion of t h e  Gingin Brook Line was publ i shed  by Ingram 
(1966a).  The r ev i sed  s e c t i o n  shown i n  F igure  3,  is  based p a r t l y  on a s e c t i o n  
by Lowry i n  an unpublished subsidy a p p l i c a t i o n  r e p o r t  f o r  W e s t  A u s t r a l i a n  
Petroleum P ty  Ltd.  
Gingin Brook 1 below t h e  i n t e r v a l  430 t o  447.5 m ,  i n  Gingin Brook 5 below 82 
m ,  i n  Gingin Brook 2 below 173 m and i n  Gingin Brook 3 below 376.5 m. 

From e a s t  t o  w e s t  t h e  Yarragadee Formation occurs  i n  

The palynomorph assemblages from Gingin Brook 3 a r e  s p a r s e  and l a r g e l y  
devoid of d i a g n o s t i c  spec ie s .  They a r e  t e n t a t i v e l y  ass igned  t o  t h e  K. 
s c a b e r i s  Zone, b u t  may belong t o  t h e  C. c o o k s o n i i  Zone. Assemblages i n  
Gingin Brook 2 a r e  a l s o  very  spa r se  and aga in  t h e i r  assignment t o  a b i o s t r a t i -  
g raphic  u n i t ,  i n  t h i s  ca se  t h e  M. f Z o r i d a  Microf lora ,  i s  t e n t a t i v e .  A l l  

assemblages from t h e  Yarragadee Formation i n  Gingin Brook 1 and 5 a r e  from 
t h e  B.  e n e a b b a e n s i s  Zone. 

WATHEROO LINE 

An earlier account of t h e  palynology of t h e  Watheroo Line i s  g iven  by 
Backhouse (1974).  The Yarragadee Formation is  encountered i n  Watheroo 1 t o  

1 0  and also i n  Agaton 7 and 1 9 ,  which form p a r t  of t h e  l i n e .  According t o  
Harley (1975) ,  t h e  Leede rv i l l e  Formation of  t h e  Warnbro Group unconformably 
o v e r l i e s  t h e  Yarragadee Formation i n  Watheroo 1 and 2 and i n  Agaton 19. 

The B .  e n e a b b a e n s i s  Zone commences i n  t h e  Otorowir i  S i l t s t o n e  i n  Watheroo 
5. A e q u i t r i r a d i t e s  aeusus  (Balme) and A .  h i s p i d u s  Dettmann are recorded a t  a 
s l i g h t l y  lower l e v e l ,  b u t  t h e r e  is  no pa lynologica l  information from t h e  lower 
p a r t  of t h i s  borehole ,  and t h e  A .  acusus  Zone i n  Watheroo 5 may be t h i c k e r  
than  shown i n  F igure  3. 

ENEABBA LINE 

The Yarragadee Formation is i n t e r s e c t e d  i n  Eneabba 1 t o  7 and i n  
Dat.hagnoorarra 1 which is e a s t  of Eneahba 1. The s t r a t a  d i p  s t e a d i l y  e a s t  
except  a t  t h e  western end of t h e  l i n e  where a shal low syncl ine  is presen t .  
A l l  bores  s t a r t  and f i n i s h  i n  t h e  Yarragadee Formation. The zonat ion of t h e  



Eneabba Line shown i n  F igure  3 i s  e s s e n t i a l l y  t h e  same a s  i n  Backhouse (1975) ,  
except  t h a t  t h e  Baculatisporites Zone i s  now rep resen ted  by t h e  zones of R. 
watkerooensis and A ,  acusus, and t h e  C. australiensis Zone is  renamed t h e  
B. eneabbaensis Zone. 

I n  Eneabba 7 ,  t h e  assemblages belong t o  t h e  C. cooksonii Zone and i n  
Eneabba 6 t o  t h e  M. florida Microflora .  The R. watherooensis Zone i s  p resen t  
i n  t h e  lower p a r t  of Eneabba 5 and i n  t h e  l o w e s t  sampled s e c t i o n s  i n  Eneabba 
1 and 4. The A ,  acusus Zone i s  only recorded i n  Eneabba 1, 4 and 5 ,  a s  
samples are n o t  a v a i l a b l e  from t h e  l o w e r  p a r t s  of bo res  2 and 3. Spec ies  
d i agnos t i c  of t h e  B. eneabbaensis Zone appear i n  t h e  Otorowir i  S i l t s t o n e  
Member i n  Eneabba 1 t o  4 ,  and are p r e s e n t  throughout t h e  s e c t i o n  i n  
Dathagnoorarra 1. 

COMPRRISON WITH OTHER AUSTRALIAN ZONATIONS 

Figure 4 is  a comparison of t h e  p re sen t  zonat ion  wi th  o t h e r  zonat ions i n  
t h e  Pe r th  Basin and i n  e a s t e r n  Aus t r a l i a .  F i l a t o f f ' s  (1975) zonat ion i s  
r e s t r i c t e d  t o  t h e  J u r a s s i c  and does no t  extend beyond t h e  f i r s t  appearance of 
Microcackryidites antarcticus Cookson. 

Evans (1966a,c) subdivided t h e  Aus t r a l i an  Mesozoic i n t o  a series of 
zones w i t h  J5-J6 as  t h e  youngest u n i t s  i n  t h e  J u r a s s i c  where Murospora 
florida ( B a l m e ) ,  Retitritetes circolumenus (Cookson and Dettmann) and 
Contignisporites spp. f i r s t  appear ,  H e  def ined  t h e  b a s a l  Cretaceous u n i t ,  
Kla, as where t h e  ranges of M. florida and Cictricosisporites australiensis 
(Cookson) ove r l ap ,  b u t  expressed r e s e r v a t i o n s  about  t h e  base  of t h e  u n i t  
being a c t u a l l y  a t  t h e  base  of t h e  Cretaceous owing t o  repor ted  occurrences 
of Cicatricosisporites i n  t h e  Ti thonian  of t h e  Canning Basin (Evans, 1966a, 
Balme, 1957, 1964) .  

Burger (1973) subdivided t h e  Kla Zone (which he  named t h e  Murospora 
florida Zone) i n t o  t h r e e  subzones wi th  t h e  lowest, t h e  Cieatricosisporites 
australiensis Subzone, commencing wi th  t h e  appearance,  among o t h e r s  of C. 
au s t ra 2 i e ns i s , Cy at hi di t e s c one avu s 
(Lantz) .  Burger regards  Dettmann and Playford ' s  (1969) Crybelosporites 
stylosus Subzone as  commencing s l i g h t l y  above t h e  base  of t h e  C. australiensis 
Subzone. 

(Bolkhovi t i n a  ) and Ve 1 o s p  o r i t e s t r i que t pus 

- 12 - 



Ca
ZZ
ia
Za
sp
or
it
es
 d
am
pi
er
i 

ie
ro
ea
eh
ry
id
it
es
 a
nt
ar
ct
ie
us
 

As
se
mb
la
ge
-z
on
e 

F 
As
se
mb
la
ge
-z
on
e 



The base  of Burger ' s  C. austraZiensis Subzone and Evans' Kla Zone appear  
t o  correspond w e l l  w i th  t h e  base  of  t h e  B. eneabbaensis Zone i n  t h e  c e n t r a l  

Pe r th  Basin.  

There i s  cons iderable  evidence t h a t  C. australiensis appears  i n  t h e  
Late  J u r a s s i c  i n  B r i t a i n  and Canada (Norr i s  1 9 6 9 ,  and 1970; W i l l i a m s  1975; 
Brideaux and F i she r ,  1976) .  I n  A u s t r a l i a  however, C. australiensis f i r s t  
appears a t ,  o r  near  t h e  same l e v e l  a s  a number of o t h e r  s p e c i e s  which a r e  
no t  known from t h e  La te  J u r a s s i c .  Consequently,  t h e  age of t h e  base  of t h e  
B. eneabbaensis Zone, where C, austraZiensis f i rs t  appears ,  is  problemat ica l  
b u t  t h e  evidence sugges ts  it i s  l i k e l y  t o  be near  t h e  Jurass ic -Cre taceous  
boundary. 

I f  t h e  t o p  of  t h e  M. fZorida Microf lora  corresponds wi th  t h e  t o p  of t h e  
Kimeridgian, a s  F i l a t o f f  (1975) sugges t s ,  then t h e  R. watherooensis and 
A .  acusus Zones both occur  i n  t h e  Ti thonian.  

STORAGE OF MATERIAL 

Cores,  s idewa l l  cores and d i t c h  c u t t i n g s  samples a r e  s t o r e d  i n  t h e  
Geological  Survey of Western A u s t r a l i a  co re  s t o r e .  

S l i d e s  and r e s idues  are numbered and s to red  i n  t h e  pa l aeon to log ica l  
c o l l e c t i o n  of t h e  Geological  Survey of  Western A u s t r a l i a  ( p r e f i x  F ) .  
types and f igu red  specimens are loca ted  by means of mechanical s t a g e  co- 
o r d i n a t e s  f o r  t h e  L e i t z  Orthoplan microscope, no.834965, i n  t h e  Palaeontology 
Sec t ion  of t h e  Geologica l  Survey of Western A u s t r a l i a .  
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Anteturma SPORITES Potonid 1893 

Turma TRILETES Reinsch emend, Dettmann 1963 

Subturma AZONOTRILETES Luber emend. Dettmann 1963 

Inf ra turma LAEVIGATI Bennie and Kidston emend. Potoni6 1956 

Genus C Y A T H I D I T E S  Couper 1953 
Type s p e c i e s  Cyathidites australis Couper 1953 

CYATHIDITES CONCAVUS (Bolkhovi t ina)  Dettmann 1963 
PI., 1, f i g s  1, 2 

1953 Stenozonotriletes concayus Bolkhovitina, p.46, P1.6, fig.7 

1963 Cyathidittes concavus (Bolkhovitina) Dettmann, p.24, P1.1, figs, 

17-19 

REMARKS: C. concavus i s  an i n f r e q u e n t l y  occur r ing  s p e c i e s  which f i r s t  
appears  i n  t h e  B. eneabbaensis Zone. 



Genus BIRETISPORITES Delcourt  and Sprumont, emend. 
ne l cour t ,  Dettmann and Hughes 1963 

Type spec ie s  B i r e t i s p o r i t e s  p o t o n i a e i  Delcourt  and Sprumont 

BIRETISPORITES ENEABBAENSIS n. sp.  
P1. 1, f i g s  3-6 

HOLOTYPE: F8528/2, 38.8 x 103.8, Eneabba 3 ,  151 m ,  P l a t e  1, f i g . 3 ,  
Dimensions - Equator ia l  diameter  104 pm,  ex ine  3 pm t h i c k .  

DESCRIPTION: T r i l e t e  spores  , biconvex , amb subc i r cu la r  t o  s u b t r i a n g u l a r ,  
s i d e s  convex. Laesurae s t r a i g h t ,  ha l f  t o  f u l l  r a d i u s  i n  l e n g t h ,  v a r i a b l e .  
Lips  high,  narrow and membraneous, 8 t o  15 pm high a t  t h e  proximal p o l e ,  
becoming lower towards t h e  equator .  Exine smooth, very  f a i n t l y  pa t t e rned ,  
2.5 t o  3.5 pm t h i c k ,  o f t e n  bear ing  l a r g e  f o l d s .  

DIMENSIONS: Overa l l  e q u a t o r i a l  diameter  (35 specimens) 81 (94.5) 111.5 

REMARKS : B , e n  e ab ba e n s  i s  i s  d is t i n g u i s  hed from B i  r e t  i s  p or? t e s s p e e t a b  i l i s  
Dettmann by i t s  t h i n n e r  ex ine  and more c i r c u l a r  amb. The type  spec ie s  
B i r e t i s p o r i t e s  p o t o n i a e i  Delcourt  and Sprumont is  smal le r  w i th  a th inne r  
ex ine  and lower l i p s .  

OCCURRENCE: 3. e n e a b b a e n s i s  appears  a t  t h e  base  of t h e  B .  e n e a b b a e n s i s  
Zone i n  t h e  Pe r th  Basin b u t  t h e  upper l i m i t  of  i t s  range i s  no t  known. I t  is  
a f r equen t ly  occurr ing  form, sometimes p r e s e n t  i n  l a r g e  numbers. 

BIRETISPORITES Sp. c f .  B .  SPECTABILIS Dettmann 1963 

P l .  1, f i g ,  7 

cf. 1963 Biret ispori tes  speetabizis Dettmann,  p.26, P1.2, figs.3-8. 

REMARKS AND OCCURRENCE: I n s u f f i c i e n t  specimens are a v a i l a b l e  for  a 
d e t a i l e d  examination of t h i s  spec ies .  I t  has  been recorded f r o m  t h e  t o p  of 
t h e  R. w a t h e r o o e n s i s  Zone, t h e  A .  aeusus Zone and t h e  B .  e n e a b b a e n s i s  Zone. 



Infraturma APICULATI Bennie and Kidston emend. Potonit5 1956 

Subinfraturma VERRUCATI Dybovd and Jachowicz 1957 

Genus LEPTOLEPIDITES Couper 1953 
Type spec ie s  L e p t o Z e p i d i t e s  v e r r u c a t u s  Couper 1953 

LEPTOLEPIDITES CRASSIBALPEUS F i l a t o f f  1975 
P l .  1, f i g s  8 ,  9 

1975 LeptoZepidites crassibaZteus F i l a t o f f ,  p.49, ~ 1 . 5 ,  f i g s  4-6. 

REMARKS: These specimens gene ra l ly  conform wi th  t h e  d e s c r i p t i o n  by 
F i l a t o f f .  However, t h e  oppor tuni ty  t o  s tudy t h e  d i s t a l  ver rucae  i n  s i d e  view 
i s  provided by fou r  specimens occurr ing  i n  a t e t r a d .  The ver rucae  a r e  seen t o  
be smoothly rounded, sometimes asymmetric and occas iona l ly  t r u n c a t e .  They have 
a maximum h e i g h t  of 2 pm b u t  a r e  more usua l ly  1 high.  

I t  is  doub t fu l  i f  t h i s  i s  t h e  c o r r e c t  gene r i c  assignment f o r  t h i s  spec ie s  
which appears  t o  possess  a narrow cingulum, 2 . 5  t o  4 iim wide, i n  t h e  i n t e r -  
r a d i a l  a r e a s ,  which F i l a t o f f  r e f e r s  t o  a s  a th ickening  of t h e  proximal ex ine .  

OCCURRENCE: F i l a t o f f  (1975) records  L ,  c r a s s i b a l t e u s  from t h e  Cal lovian  
and Oxfordian of t h e  P e r t h  Basin. I n  t h i s  repor ' t  it i s  encountered i n  only 
t h r e e  samples from t h e  B .  e n e a b b a e n s i s  Zone, 

LEPTOLEPIDITES VERRUCATUS Couper 1953 
Pl. 1, f i g .  1 0  

1953 LeptoZepidites verrueatus C o u p e r  p.28, P 1 . 2 ,  f i g s  1 4 ,  1 5  

1963 LeptoZepidites verrucatus C o u p e r :  D e t t m a n n ,  p.29, P1 .3 ,  f i g s  6-9. 

DESCRIPTION: T r i l e t e s  spores ,  biconvex , amb sub t r i angu la r .  Laesurae 
s t r a i g h t  extending t o ,  o r  almost t o ,  t h e  equator .  Exine inc luding  scu lp tu re  
2 t o  3 .5  wn t h i c k  sometimes, b u t  no t  always, s l i g h t l y  th i cke r  (up t o  5 urn) i n  



t h e  i n t e r r a d i a l  a r eas .  D i s t a l  s c u l p t u r e  of c l o s e l y  spaced dome-shaped 
ver rucae  wi th  polygonal bases  3 t o  6.5 I.rm i n  d iameter .  The ver rucae  o f t e n  
coa lesce  b u t  t h e  ind iv idua l  ver rucae  can s t i l l  be d i s t i n g u i s h e d .  When t h e  
ver rucae  coa lesce  ex tens ive ly  t h e  s c u l p t u r e  becomes s i m i l a r  t o  t h a t  of 
Camarozonosporites ramosus (de J e r s e y )  McKellar 1974. Proximal s c u l p t u r e  
c o n s i s t s  of  low, s l i g h t l y  e longated and r a d i a l l y  o r i e n t e d  ver rucae  extending 
a v a r i a b l e  d i s t a n c e  from t h e  equator .  Occasional ly  l o w  e longated  ver rucae ,  
o r  rugulae ,  cover  t h e  e n t i r e  proximal f ace .  

DIMENSIONS: Ove ra l l  e q u a t o r i a l  diameter  (20 specimens) 27 ( 3 4 )  40 vm. 

OCCURRENCE: L. verrucatus appears  i n  t h e  C,  cooksonii Zone, becomes a 
f r equen t ly  occurr ing  spec ie s  i n  t h e  R. watherooensis Zone and cont inues  
through t h e  B. eneabbaensis Zone. 

Subinfraturma BACULATI Dybova and Jachowicz 1957 

Genus PILOSISPORITES Delcourt  and Sprumont 1955 
Type s p e c i e s  PiZosisporites trichopapiZZosus Delcour t  and Sprumont 1955 

PILOSISPORITES NOTENSIS Cookson and Dettmann 1958 
P1. 2, f i g .  1 

1958 PiZosisporites notensis C o o k s o n  and D e t t m a n n  ( i n  p a r t ) ,  p.102, 

1963 PiZOSiSpOriteS notensis C o o k s o n  and D e t t m a n n :  D e t t m a n n ,  p.37, 

P1.15, figs 1, 3 

P1.4, figs 1-5, 

DESCRIPTION: T r i l e t e  spores ,  amb t r i a n g u l a r  w i th  concave s i d e s  and broadly 
rounded angles .  Laesurae s t r a i g h t  w i th  membraneous l i p s .  Exine 2.5 t o  5 u m  
t h i c k  b e a r i n g s t r a i g h t  o r  curved sp ines  d i s t a l l y  and proximally.  Spines  con- 
cen t r a t ed  i n  t h e  r a d i a l  a r e a s ,  where t h e  sp ines  tend  t o  be  longes t ,  maximum 
length  6 t o  8 .5  pm, 



DIMENSIONS: Equa to r i a l  diameter excluding s c u l p t u r e  (10 specimens) 72.5 
(86) 99 pm. 

OCCURRENCE: P. notensis w a s  recorded by Ingram (1967b) from t h e  O t o r o w i r i  
S i l t s t o n e  a t  Arrowsmith River, a t  t h e  same s t r a t i g r a p h i c  l e v e l  as it i s  f i r s t  
recorded i n  t h i s  work, These occurrences  i n  t h e  P e r t h  Bas in  ex tend  t h e  
s t r a t i g r a p h i c  range of P. notensis t o  a t  least  t h e  base of t h e  Cre taceous ,  
whereas i n  e a s t e r n  A u s t r a l i a  it i s  n o t  recorded ear l ie r  than  t h e  La te  N e o -  
comian (Burger 1973) .  

I n  t h i s  work P. notensis appears  a t  t h e  base of t h e  B .  eneabbaensis Zone 
and occurs  r a r e l y  h ighe r  i n  t h e  zone. 

Genus CERATOSPORITES Cookson and Dettmann 1958 
Type s p e c i e s  Ceratosporites equalis Cookson and Dettmann 1958 

CERATOSPORITES EQUALIS Cookson and Dettmann 1958 
P1. 1, f i g .  5 

1958 

1963 Ceratosporites equazis C o o k s o n  and D e t t m a n n :  D e t t m a n n  p.36, 

Ceratosporites equalis C o o k s o n  and D e t t m a n n  , p, 101, P1.14 , 
figs 17-20 

P1.5, figs 6-8. 

-ARKS: The specimens of  Ceratosporites equalis Cookson and Dettmann 
c l o s e l y  conform wi th  t h e  d e s c r i p t i o n  by Dettmann (1963). 

OCCURRENCE: Burger (1973) r eco rds  C ,  equalis as  ex tending  below h i s  
Cicatricosisporites australiensis subzone i n  t h e  Great A r t e s i a n  Basin and 
t h e r e f o r e  presumably i n t o  t h e  Ti thonian .  This  range ag rees  w i t h  t h e  record  
from t h e  P e r t h  Basin where it appears  a t  t h e  base o f  t h e  R. watherooensis 
Zone and con t inues  through t h e  rest of  t h e  sec t ion .  

Inf ra turma MURORNATI Potonid and Kremp 1954 
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Genus FOVEOSPORITES B a l m e  1957 
Type spec ie s  F o v e o s p o r i t e s  c a n a l i s  Balme 1957 

FOVEOSPORIPES CANALIS Balme 1957 
P l .  2 ,  f i g .  6 

1957 Foveosporites canazis B a l m e ,  p.17, P1.1, f i g s  15-17 

1963 Foveosporites canalis B a l m e :  D e t t m a n n ,  p.43, P1.6, f i g s  14-17. 

DESCRIPTION: T r i l e t e  s p o r e s ,  amb sub t r i angu la r  wi th  convex s i d e s  and an 
invaginated e q u a t o r i a l o u t l i n e .  Laesurae d i s t i n c t ,  l eng th  3/4 r a d i u s ,  wi th  
l o w  ( 2  pm) l i p s ,  Exine th i ckness  1 .5  t o  2 pm, s o m e t i m e s  s l i g h t l y  t h i c k e r  
( 2  t o  3.5 pm) i n  t h e  i n t e r r a d i a l  a r e a s .  Proximal and d i s t a l  foveolae  0.5 iim 

i n  diameter  (more i n  corroded specimens),  1 t o  2 .5  pm a p a r t  and wi th  s h o r t  
cana l s  developed between some foveolae.  The c a n a l s  u s u a l l y  t a p e r  o u t  between 
foveolae which a r e ,  t h e r e f o r e ,  seldom f u l l y  connected. 

DIMENSIONS: Equa to r i a l  diameter  (16 specimens) 35 (41.5) 47 5 pm. 

OCCL’RPSNCE: F .  c a n a l i s  i s  recorded i n  t h i s  r e p o r t  from t h e  C. e o o k s o n i i  
Zone and a l l  h igher  zones,  b u t  i t  i s  very  rare below the.q. w a t k e r o o e n s i s  Zone. 
Balme (1957) recorded it from t h e  Jarlemai S i l t s t o n e  (Oxfordian t o  Ti thonian)  
of t h e  Carnarvon Basin and from Cretaceous sediments i n  t h e  P e r t h  Basin. 

Genus CICATRICOSISPORITES Potonig and G e l l e t i c h  1933 
Type spec ie s  C i c a t r i c o s i s p o r i t e s  d o r o g e n s i s  Potonig and G e l l e t i c h  

1933 

C I C A  TR ICOSISPORITES A USTRAL IENSXS (Cook son) Potonig 19  5 6 

P1. 2, f i g ,  3 

1953 Mokrioisporites australiensis C o o k s o n  p.470, P1.2, f i g s  31-34 

1956 Cicatricosisporites australiensis ( C o o k s o n )  Potonie‘, p.48 

1957 Cicatricosisporites australiensis ( C o o k s o n )  B a l m e ,  p.20, P1.2, 
f i g s  27-29 
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1963 Cicatricosisporites austraZiensis ( C o o k s o n )  Potonig,  D e t t m a n n ,  
p.53, P1.9, f i g s  10-16. 

REMARKS: The specimens encountered h e r e  conform wi th  t h e  d e s c r i p t i o n  by 
Dettmann (1963, p. 53) 

DIMENSIONS: Equa to r i a l  d iameter  (22 specimens) 43 (56.5) 7 0  pm, 

OCCURRENCE: I n  t h e  c e n t r a l  P e r t h  Basin C .  a u s t r a z i e n s i s  appears  a t  t h e  
base  of  t h e  B .  e n e a b b a e n s i s  Zone. I t  i s  a rare s p e c i e s  a t  t h e  s t a r t  of  i t s  
range ,  becoming more common h ighe r  i n  t h e  B .  e n e a b b a e n s i s  Zone. C .  

a u s t r a z i e n s i s  has been recorded by Norris (1969, 1970) from t h e  Kimeridgian 
of southern  England, and by W i l l i a m s  (1975) and Brideaux and F i she r  (1976) 
from t h e  Kimeridgian i n  Canada, b u t  i n  A u s t r a l i a  i t  seems t o  occur f i r s t  
near  t h e  base  of t h e  Cretaceous (Burger ,  1973, t h i s  pape r ) .  

CICATRICOSISPORITES sp .  c f  . C. LUDBROOKI Dettmann 1963 
P l .  2,  f i g .  2 

cf. 1963 Cicatricosisporites Zudbrooki D e t t m a n n ,  p.54, P1.9, f i g s  17-22 

REMARKS: The muri of t h i s  form resemble those  of C i c a t r i c o s i s p o r i t e s  
Zudbrooki  Dettmann i n  shape and s i z e  b u t  a r e  more c l o s e l y  spaced. 

OCCURRENCE: C i c a t r i c o s i s p o r i t e s  sp .  c f .  C .  Zudbrooki  is  a very  rare form 
p resen t  on ly  i n  t h e  B .  e n e a b b a e n s i s  Zone. 

Genus JANUASPORITES Pocock 1962 
Type s p e c i e s  J a n u a s p o r i t e s  r e t i c u Z a r i s  Pocock 1962 

JANUASPORITES SPINULOSUS Dettmann 1963 
P1. 2 ,  f i g .  4 

1963 Januasporites spinuzosus D e t t m a n n ,  p.50, P1.10, f i g s  17-20, 



REMARKS: I n s u f f i c i e n t  specimens a r e  a v a i l a b l e  from t h i s  m a t e r i a l  t o  
provide an adequate  desc r ip t ion .  

OCCURRENCE: I n  e a s t e r n  A u s t r a l i a  J a n u a s p o r i t e s  s p i n u z o s u s  Dettmann is  n o t  
known below t h e  Forarnin ispor is  w o n t h a g g i e n s i s  Subzone of Burger (1973) .  I n  
t h e  P e r t h  Basin it occurs  a t  t h e  base of t h e  B .  e n e a b b a e n s i s  Zone i n  samples 
from t h e  Otorowir i  S i l t s t o n e  ( t h i s  pape r ) ,  b u t  has  n o t  been recorded a t  h igher  
l e v e l s .  

Genus RETITRILETES van de r  Hammen ex P i e r c e  emend. D&ring, Krutzsch, 
Mai and Schulz 1963 

Type spec ie s  R e t i t r i Z e t e s  gZobosus Pierce 1 9 6 1  

REMAREts: The v a l i d i t y  of Lycopodiurnspor i tes  Thie rga r t  ex Delcourt  and 
Sprumont 1955 and i ts  meri ts  r e l a t i v e  t o  R e t i t r i Z e t e s  are d iscussed  by D&ring, 
Krutzsch, Mai and Schulz i n  Krutzsch (1963) ,  S r ivas t ava  (1972) and McKellar 
(1974). Dzring and o t h e r s  (1963) cons ider  t h e  genus L y c o p o d i u m s p o r i t e s  t o  be 
i n v a l i d  b u t  S r ivas t ava  and McXellar cons ide r  it t o  be a v a l i d  genus and 
restrict  it t o  forms wi th  foveo- re t i cu la t e  s c u l p t u r e .  Foveo-re t icu la te  
s c u l p t u r e  is formed by p i t s  c l o s e l y  spaced t o  form a re t icu lum,  r a t h e r  than  a 
p o s i t i v e  r e t i c u l a t e  s c u l p t u r e  formed by r a i s e d  muri ( H a r r i s ,  1955, Couper, 
1959) .  The fol lowing spec ie s  have a r e t i c u l a t e  s c u l p t u r e  formed by r a i s e d  
muri ,  and a r e  t h e r e f o r e  assigned t o  R e t i t r i Z e t e s .  

RETITRILETES CIRCOLUMENUS (Cookson and Dettmann 1958) n. comb. 
Pl. 2, f i g s ' 7 ,  8 

1958 Lycopodimsporites circozmenus Cookson and Dettmann, p.105, 
P1.15, f i g s  10,  11 

1975 Lycopodimsporites circozmenus Cookson and Dettmann: 
F i l a t o f f ,  p.54, P1,8, f ig .4  

DESCRIPTION: Tr i le tes  spores  , amb s u b c i r c u l a r .  Laesurae s t r a i g h t ,  
reaching  equator ,  wi th  low l i p s .  Exine 2 t o  3 v m  t h i ck .  D i s t a l  and 
e q u a t o r i a l  s c u l p t u r e  r e t i c u l a t e  w i th  concave s ided  f l a t  topped muri 1 
t o  2.5 vm wide a t  t h e  t o p  and 2.5 vm h igh .  Lumina c i r c u l a r ,  ova l  o r  
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rounded polygonal i n  p l an  view, maximum d iameter  3.5 t o  7.5 b u t  normally 
5 t o  6 pm. Each c o n t a c t  f ace  b e a r s  a low s c u l p t u r e  which v a r i e s  from two t o  
four s e p a r a t e  o r  in te rconnec ted  grana.  Where t h e  grana  are connected by sub- 
s t a n t i a l  r i d g e s  t h e  s c u l p t u r e  becomes rugu la t e .  I n  r a r e  i n s t a n c e s  t h e  proxi -  
mal grana o r  rugulae  a r e  connected by low r i d g e s  t o  form a s l i g h t l y  thickened 
e q u a t o r i a l  zone. 

DIMENSIONS: Ove ra l l  e q u a t o r i a l  diameter (21 specimens) 36.5 (45.5) 55 Um. 

OCCURRENCE: F i l a t o f f  (1975) recorded R ,  eireoZumenus a s  appearing i n  t h e  
K. seaberis Zone. H e r e  it i s  recorded throughout t h e  sequence bu t  it is  only 
common i n  t h e  A ,  acusus and B ,  eneabbaensis Zones, 

RETITRILETES CLAVATOIDES (Couper) Dcring, Krutzsch, Mai and Schulz 1963 
P1. 2 ,  f i g s  9 ,  1 0  

1958 Lycopodiwnsporites clavatoides Couper ( i n  par t ) ,  p.132, p.15, 
f i g s  10,  11 

1963 RetitriZetes e~avatddes (Couper) D&-ing, Krutzsch, Mai and 
schulz ,  i n  Krutzsch, p.16 

1967 RetitriZetes etavatoides (Couper) Dzring, Krutzsch, M a i  and 
schulz:  Schulz, p.575, P1.8, f i g s  7-9, P1.5, f ig.  3 

1974 Retitriletes austroctavatidites (Cobkson) Dsring, Krutzsch, M a i  
and Schulz: McKellar, p.13, P1.5, f i g s  1-3. 

DESCRIPTION: Tr i le te  spores ,  amb s u b t r i a n g u l a r  t o  s u b c i r c u l a r .  Laesurae 
s t r a i g h t ,  2/3 t o  f u l l  r a d i u s  i n  l eng th ,  w i th  low narrow l i p s .  Exine 1 t o  2.5 
pm t h i c k ,  D i s t a l l y  t h e  e q u a t o r i a l l y  a complete re t icu lum i s  formed by con- 
cave-sided f l a t - topped  m u r i  3 t o  5 pm high and 1 t o  1 . 5  pm wide a t  t h e  top. 
Lumina rounded polygonal i n  p lan  view, 5 t o  1 5  pm i n  m a x i m u m  diameter.  
Contact f a c e s  bear  a low s c u l p t u r e  of ind iv idua l  g rana ,  o r  a s e r i e s  of 
connected grana o r  rugulae.  

DIMENSIONS; Overa l l  e q u a t o r i a l  diameter c20 specimens) 32,5 (37) 41.5 pm. 

REMARKS: The forms r e f e r r e d  t o  Lyeopodiumsporites cZavatoides Couper by 
Tra lau  (1968) and Kemp (1970) appear t o  l ack  proximal s c u l p t u r e  and do not  
have a very  h igh  re t icu lum,  b u t  a r e  otherwise ve ry  s i m i l a r  t o  t h e  forms 
assigned he re  t o  Retitritetes ctavatoides. 



The proximal s c u l p t u r e  i s  v i s i b l e  on t h e  holo type  (Couper 1958, P1.15, f i g s  
l O , l l ) ,  which a l s o  shows muri about 3 pm high. 

OCCURRENCE: R. c z a v a t o i d e s  occurs i n  t h e  Ear ly  J u r a s s i c  of B r i t a i n  
(Couper, 19581, Ear ly  and Middle J u r a s s i c  of Germany (Schulz ,  1967) and 
Queensland (McKellar, 1 9 7 4 1 ,  and t h e  Late J u r a s s i c  and e a r l y  Neocomian of 
t h e  Pe r th  Basin,  Western A u s t r a l i a  ( t h i s  paper) where it is  recorded from t h e  
C, c o o k s o n i i  t o  t h e  B .  e n e a b b a e n s i s  Zone. 

RETITRILETES N O D O S U S  (Dettmann) S r i v a s t a v a  1 9 7 7  

P1.  2 ,  f i g .  11 

1963 Lycopodiwnsporites nodosus D e t t m a n n ,  p ,46,  P1.7, figs 13-16. 
1977 Reti tr iZetes  nodosus ( D e t t m a n n )  Srivastava p.58 

REMARKS: The specimens assigned he re  t o  R e t i t r i Z e t e s  nodosus (Dettmann) 
broadly conform wi th  t h e  d e s c r i p t i o n  by Dettmann (1963, p .46 ) .  I n  a few 
specimens the  proximal s c u l p t u r e  of m u r i  and grana i s  b e t t e r  developed than  
ind ica t ed  by Dettmann. 

DIMENSIONS: Ove ra l l  e q u a t o r i a l  diameter ( 2 2  specimens) 46  (52) 63  Dm. 

OCCURRENCE: I n  t h e  P e r t h  Basin R .  nodosus  appears i n  t h e  M. f Z o r i d a  
Microflora and ex tends  i n t o  t h e  B .  e n e a b b a e n s i s  Zone. 

RETITRILETES VATHEROOENSIS n. sp .  
P1. 3 ,  f i g s  1-3 

HOLOTYPE: F6595/3, 43.7 x 94.1 ;  Watheroo 2 ,  521 m; P l a t e  3 ,  f i g .1 .  
Dimensions - E q u a t o r i a l  d iameter  37.5 m ,  ex ine  1 . 5  pm t h i c k ,  d i s t a l  
re t icu lum 1 . 2  pm h igh ,  lumina 1 t o  2.5 pm i n  max. d iameter ,  

DESCRIPTION: T r i l e t e  spores ,  amb s u b c i r c u l a r  , d i s t a l  f a c e  convex , 
proximal f ace  pyramidal. Laesurae s t r a i g h t ,  1 /2  t o  3/4 r a d i u s  i n  length 
and t y p i c a l l y  gaping, w i th  l i p s  up t o  3.5 um high. Exine,  excluding 
scu lp tu re  1 t o  2 pm t h i c k .  D i s t a l  and e q u a t o r i a l  s c u l p t u r e  a p e r f e c t  
r e t i c u l u m  wi th  concave-sided, f l a t  topped m u r i  0.5 t o  1 . 5  pm wide a t  t h e  
top and 1 t o  2 pm high.  Lumina c i r c u l a r  t o  ova l ,  1 t o  3.5 pm maximum 
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diameter ,  Contact  f a c e s  wi th  a s c u l p t u r e  of l o w  l o b a t e  rugulae ,  connected t o  
a s l i g h t l y  thickened e q u a t o r i a l  zone and d i r e c t e d  towards t h e  proximal pole .  

DIMENSIONS: Overa l l  e q u a t o r i a l  diameter  (24 specimens) 32.5 (37) 4 1  Um. 

REMARKS: I n  t h e  gene ra l  form of i ts d i s t a l  and proximal s c u l p t u r e ,  R. 
watherooensis i s  s i m i l a r  t o  R, circozumenus. However, t h e  most common 
proximal s c u l p t u r e  f o r  R. circoZumenus i s  two o r  t h r e e  connected ver rucae ,  a 
form of s c u l p t u r e  which has  n o t  been observed i n  R. watherooensis. R. 
watherooensis a l s o  has  a f i n e r  re t icu lum,  a t h i n n e r  ex ine  and is  sma l l e r  
than  R. eircoZumenus. No morphological ly  in t e rmed ia t e  forms have been obser-  

OCCURRENCE: R, watherooensis ranges from t h e  base  of t h e  R. watherooensis 
Zone (Ti thonian)  through t o  t h e  B .  eneabbaensis Zone and has  a l s o  been 
recorded i n  some samples from t h e  Warnbro Group of l a t e  Neocomian t o  Aptian 

Subturma AURITOTRILETES Potonig andKremp 1954 

1nfraturlr.a AURICULATI Schopf emend, Dettmann 1963 

Genus MATONISPORITES Couper emend. Dettmann 1 9 6 3  

Type spec ie s  Matonisporites phZebopteroides Couper 1958 

MATONISPORITES AGATONENSIS n . s p ,  
P1. 3,  f i g s  4 ,  5 

1967 Matonfsporites sp. Ingram, P1.37, fig.1 
1974 Matonisporites sp. Backhouse, fig.65~. 

HOLOTYPE: F6669/1, 45.9 x 9 7 . 1 ;  Watheroo 1, 477.5 m ;  P l a t e  3 ,  f i g . 4 .  
Dimensions - Equator ia l  diameter  1 0 3  iim. 
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DESCRIPTION: Trilete s p a s ,  anb triangular w i t h  straight or  slightly concave or 
convex s i d e s ,  ang le s  broadly rounded. Exine unsculp tured ,  5 t o  7.5 i.lm 

t h i c k ,  t h i c k e r  C6 t o  12 pm’) i n  t h e  e q u a t o r i a l  r a d i a l  a r e a s .  Laesurae 
s t r a i g h t ,  extending t o  t h e  i n n e r  margin of t h e  thickened exine.  Lips 
narrow, 6 t o  10 pm h igh  becoming lower away from t h e  proximal pole .  

DIMENSIONS: Ove ra l l  e q u a t o r i a l  diameter (26 specimens) 87 (101.5) 127 pm. 

REMARKS: M ,  a g a t o n e n s i s  d i f f e r s  from B i r e t i s p o r i t e s  s p e c t a b i l i s  Dettmann 
i n  possess ing  a t h i c k e r  ex ine  which i s  a l s o  d i f f e r e n t i a l l y  thickened i n  the  
r a d i a l  a r e a s  ( v a l v a t e ) .  M a t o n i s p o r i t e s  p r a e c l a r u s  (Sukh Dev) i s  s l i g h t l y  

sma l l e r ,  has more pronounced va lvae  and seems t o  develop a s t r o n g l y  punc ta t e  
ex ine  i n  corroded specimens, a f e a t u r e  n o t  observed so f a r  i n  M. a g a t o n e n s i s .  

OCCURRENCE: M. a g a t o n e n s i s  i s  a r a r e  s p e c i e s  which appears a t  t h e  base of 

Genus TRILOBOSPORITES Pant ex  Potonig 1956 
Type spec ie s  T r i Z o b o s p o r i t e s  hannon icus  (Delcourt  and Sprumont) 

t h e  B .  e n e a b b a e n s i s  Zone b u t  is  only r a r e l y  observed h ighe r  i n  t h e  zone. 

TRILOBOSPORITES ANTIQUUS R e i s e r  and Williams 1 9 6 9  

P1. 3 ,  f i g .  6 

1969 T r i b s p o r i t e s  a n t i p u s  R e i s e r  and W i l l i a m s ,  p.8, P 1 . 3 ,  fiq.15, 

1 9 7 5  TriZobosporites antiquus R e i s e r  and W i l l i a m s :  F i l a to f f ,  p.66, 

P 1 . 4 ,  f i g .1  

P1.13, f i g s  9-U. 

OCCURRENCE: F i l a t o f f  C1975) r eco rds  T .  a n t i q u u s  from a l l  h i s  J u r a s s i c  
zones up t o  t h e  M ,  f Z o r i d a  Microf lora .  I n  t h i s  r e p o r t  i t  i s  a l s o  recorded 
up t o  t h e  M,  f l o r i d a  Microf lora  b u t  does n o t  occur above t h i s  l e v e l .  
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TRJLOBOSPORITES APIVERRUCATUS Couper 1958 
P1. 3 ,  f i g .  7 

1958 Trilobosporites apivermccatus Couper, p.142, P1.21, f i g s  11-13 

1974 Trilobosporites perverulentus (Verbitskayaf : Backhouse, f i g .  
65 n-o. 

OCCURRENCE: T. apiverrucatus i s  a f r equen t ly  occur r ing  s p e c i e s  which f i r s t  
appears a t  about t h e  base of t h e  A. aeusus Zone and i s  p r e s e n t  through t h e  
rest of t h e  s e c t i o n .  

TRILOBOSPORITES BERNISSARTENSIS (Delcourt  and Sprumont) Potoni6 1956 

P1. 3, f i g .  8 

1955 Lggodioisporites bernissartensis Delcourt and Sprumont, p.34,  
t e x t  f i g ,  5.  

OCCURRENCE: T. bernissartensis i s  a r a r e  s p e c i e s  which appears  near  t h e  
base of t h e  B. eneabbaensis Zone and i s  a rare form throughout t h e  zone. 

Subturma ZONOTRILETES Waltz 1935 

Inf ra turma CINGULATI Potoni6 and Klaus emend. Dettmann 1963 

Genus CONTIGNISPORITES Dettmann 1963 
Type s p e c i e s  Contignisporites glebulentus Dettmann 1 9 6 3  

CONTIGNISPORITES MULTIMURATUS Dettmann 1963 
P1. 4 ,  f i g .  1 

1963 Contignisporites mZtimuratus Dettmann, p.76,  P1.16, f i g s  6-13. 



OCCURRENCE: C, multimuratus is first recorded at about the base of the 
R. watherooensis Zone. It is a rare species in the R, watherooensis and A. r acusus Zones, becoming more common in the B, eneabbaensis Zone. 

Genus DUPLEXISPORITES Deak emend. Playford and Dettmann 1 9 6 5  

Type species Duplexisporites generalis Deak 1 9 6 2  

DUPLEXISPORITES PROBLEMATICUS (Couper) Playford and Dettmann 1 9 6 5  

P1. 4, fig. 7 

1958 Cinguzatisporites probzematicus Couper, pL46, P1.24, figs 

1965 Duplexisporites problematicus (Couper) Playford and Dettmann, 

1975 Duplexisporites probZematicus (Couper) Playford and Dettmann; 

11-13 

p.140 

Filatoff, p.64, P1.13, figs 1-8, 

OCCURRENCE: Filatoff (1975)  lists the known occurrences of D. 
probZematicus, which range in age from Middle Triassic to Early Cretaceous. 
In this work it has not been observed above the C. cooksonii Zone. 

Genus FORAMINISPORITES Krutzsch 1959 

Type species Foraminisporis foraminis Krutzsch 1 9 5 9  

FORAMINISPORIS DAILYI (Cookson and Dettmann) Dettmann 1 9 6 3  

Pl. 4, fig. 2 

1958 Grmulatisporites dailyi Cookson and Dettmann, p.99, P1.14, 
figs 2-4 

p.72, P1.14, figs 15-18 
1963 Fordnisporites da iZy i  (Cookson and Dettmann) Dettmann, 

DESCRIPTION: Trilete spores, amb subtriangular to subquadrangular . 
Laesurae straight, reaching equator and bordered by low lips. Distal surface 
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finely granulate or almost smooth, proximal face with low grana about the 
centre of each contact face. Cingulum with a ragged outer margin, 2 to 6 pm 
wide, but normally 3 pm wide. 

DIMENSIONS: Overall equatorial diameter (22  specimens) 36.5 ( 4 6 )  55.5 pm. 

OCCURRENCE: F .  d a i l y i  appears in the A .  acusus  Zone and continues through 
the B .  e n e a b b a e n s i s  Zone. 

Genus MUROSPORA Somers 1 9 5 2  

Type species Murospora k o s a n k e i  Somers 1 9 5 2  

MUROSPORA F L O R I D A  (Balme) Pocock 1 9 6 1  

P1. 4, fig. 6 

1957 Cinguzatisporites f loridus Balme, p.26, P1.5, f i g s  60, 61 

1961 Murospora fZorida (Balme) Pocock, p.1233, t e x t  f i g .1 ,  

1975 Murospora f lor ida  (Balme) Pocock: F i l a t o f f ,  p.73 ,  P1.18, 

f i g s  6 ,  7 

f i g .  7. 

OCCURRENCE: According to Filatoff ( 1 9 7 5 )  the first appearance of M .  

f l o r i d a  marks the base of the M .  f l o r i d a  rlicroflora. M .  f l o r i d a  is 
rare in the lower part of its range but becomes a more frequently occurring 
species in the B .  e n e a b b a e n s i s  Zone. 

Genus NEVESISPORITES de Jersey and Paten 1 9 6 4  

Type species N e v e s i s p o r i t e s  v a l l a t u s  de Jersey and Paten 1 9 6 4  

NEVESISPORITES sp. cf. N. VALLATUS de Jersey and Paten 1 9 6 4  

P1. 4, fig. 3 



cf.1964 Nevesisporites vattatus de Je r sey  and Paten, p.8, P1.5, 
f i g s  11-15, P1.6, f i g s  1, 2 

f i g .  65 i  

P1.18, f i g s  3 ,  4. 

1914 Nevesisporites valtatus de Jersey and Paten: Backhouse, 

cf.1975 Nevesisporites vallatus de Jersey and Paten: F i l a t o f f ,  p.12, 

REMARKS: The present specimens differ from Nevesisporites vallatus de 
Jersey and Paten (1964) in having a slightly greater overall diameter and 
slightly wider cingulum (average maximum width 3.7 pm). 
ture of grana and rugulae is always arranged in a radial pattern or along the 
laesurae as in N. vallatus. Bifurcations of the laesurae occur in some 
specimens but are not so frequent as indicated in the type description of 
N. valtatus. 

The proximal sculp- 

DIMENSIONS: Overall equatorial diameter (17 specimens) 42.5 (48) 54 vm. 

OCCURRENCE: In the Perth Basin N. sp. cf. N. vallatus appears in the R ,  

vatherooensis Zone and is present through the rest of the section. 

N. vallatus has been recorded from the Australian Early Jurassic by de 
Jersey and Paten (1964), Reiser and Williams (19691, de Jetsey (19711, 
McKellar (1974) and Filatoff (1975). The only record of N. uallatus from 
younger strata is by Burger (1973) who recorded it from the basal Cretaceous 
and uppermost Jurassic in the Great Artesian Basin, Queensland. 

Genus POLYCINGULATISPORITES Simoncsics and Kedves emend. 
Playford and Dettmann 1965 

Type species PoZycingulatisporites crenuZatus Simoncsics and Kedves 1961 

POLYCINGULATISPORITES CRENULATUS Playford and Dettmann 1965 
Pl. 4, fig. 5 

1965 PoZycinguzatisporites crenulatus Playford and Dettmann, p.145, 
P1.14, f i g s  30-32 

Po~ycinguZatisporites crenulatus Playford and Dettmann; 
F i l a t o f f ,  p.40, P1.1, f i g s  11-13 

1975 

OCCURRENCE: Filatoff (1975) recorded P. crenulatus from the Dictyo- 
phyllidites harrisii Assemblage subzone to the lower part of the M. florida 
Microflora in the Perth Basin. In this work, it is recorded as an extremely 
rare form up to the R. watherooensis Zone. 
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Suprasubturma PERINOTRILETES Erdtman emend. Dettmann 1963 

Genus VELOSPORITES Hughes and Playford 1961 
Type species V e Z o s p o r i t e s  e c k i n a t u s  Hughes and Playford 1961 

VELOSPORITES TRIQUETRUS (Lantz) Dettmann 1963 
P1. 4, fig. 4 

1958 

1963 Vezosporites triquetrus (Lantz) Dettmann, p.82, P1.19,-f igs  1-3 

Laricoidites triquetrus Lantz, p.926, ~ 1 . 5 ,  f i g s  51-54 

DESCRIPTION: Triletes spores , 'amb circular to subtriangular, Exine two- 
layered, exoexine thin (less than 1 pm) and finely punctate, intexine 1 pm 
thick and smooth. Laesurae are present as slightly raised ridges which 
extend to the equator. 

DITVENSIONS; Overall equatorial diameter (14 specimens) 40.5 (49) 57 pm, 
intexine diameter 29 (35) 42.5 pm. 

OCCURRENCES: V .  t r i q u e t r u s  is one of the species appearing at the base of 
the R. w a t k e r o o e n s i s  Zone in the central Perth Basin. It is also present in 
the A .  acusus and B .  eneabbaens i s  Zones. 

Turma MONOLETES Ibrahim 1933 

Subturma AZONOMONOLETES Luber 1935 

Intraturma LAEYIGATOMONOLETI Dybova and Jachowicz 1957 

Genus LAEVIGATOSPORITES Ibrahim 1933 
Type species L a e v i g a t o s p o r i t e s  v u Z g a r i s  (Ibrahim) Ibrahim 1933 



1967 

1974 

1976 

LAEVIGATOSPORITES BELFORDII Burger 1976 
P1. 5, fig, 4 

Laevigatosporites sp., Ingram, ~1.37, fig.7 

Laevigatosporites sp . ,  Backhouse, fig. 640 

Laevigatosporites beZfordii Burger, p . 1 3 ,  P1.9, figs 3 ,  4, 
~1.10, fig.1 

DESCRIPTION: Monolete spores, bean-shaped in side view, oval in polar view. 
Laesurae straight, length about 3/”4 total length, bounded by high, transparent, 
membraneous lips 6 to 15 pm high. Exine smooth, 1.5 to 3.5 um thick. 

DIMENSIONS: Overall length (10 specimens) 61.5 (89) 115 pm. 

OCCURRENCE: Burger (1976) recorded L. beZfordii from his M. fZorida Zone 
in the Eromanga and Surat Basins and also seports it from Dettmann and 
Playford‘s CrybeZosporites stytosus and lower Dictyotosporites speciosus 
Zones in southeastern Australia. 

In the Perth Basin L. beZfordii appears in the A .  aeusus Zone and extends 
through the R. eneabbaensis Zone. It is also known from the Warnbro Group of 
late Neocomian and Aptian age, in the Perth Basin. 

Intraturma SCULPTATOMONOLETI Dybova and Jachowicz 1957 

Genus POLYPODIIDITES Ross emend. Potonig 1966 
Type species PoZypodiidites senonicus Ross 1949 

POLYPODIIDITES HORRIDUS M. SP. 
P1. 5, figs 1-3 

1974 ReticuZoidosporites sp., Backhouse, fig.65 1, m 

HOLOTYPE: F8606/2, 33.9 x 110.4; Eneabba 1, 197 m; Plate 5, fig.1. 
Dimensions - Overall length 37 pm, overall polar diameter 24 pm. 
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DESCRIPTION: Monolete spores ,  bean-shaped i n  s i d e  view and ova l  i n  p o l a r  
view. Laesura s t r a i g h t ,  l eng th  2/3 t o t a l  l eng th  of amb. Exine 1 t o  2 pm 

t h i c k  scu lp tured  d i s t a l l y  and proximally wi th  s p i n e s ,  c o n i ,  rugulae  and 
verrucae 0.5 t o  3.5 pm h igh ,  up t o  4 pm maximum b a s a l  d iameter  and spaced 
0.5 t o  4 pm a p a r t .  Scu lp tu ra l  elements o f t e n  asymmetric. Sculp ture  reduced 
about t h e  l ae su ra .  

DIMENSIONS: Overa l l  e q u a t o r i a l  l ength  (20  specimens) 27  (35.5) 45 Frn, 

po l a r  diameter  (10 specimens) 2 1  (22.5) 2 4  pm. 

m w s :  P. korridus i s  s i m i l a r  t o  t h e  type  s p e c i e s  PoZypodiidites 
senonieus R o s s  from t h e  Senonian of Sweden. However, t h e  s c u l p t u r e  of 
P. korridus always inc ludes  some sp ines  o r  coni  which a r e  no t  p r e s e n t  on 
P. senonieus. 

PoZypodiidites spinutosus Chlonova bea r s  a more sp inose  s c u l p t u r e  than 
P, korridus and PoZypodiisporites Stexus. Chlonova i s  s l i g h t l y  l a r g e r  wi th  a 
more c o n s i s t e n t l y  ve r ruca te  scu lp tu re .  

OCCURRENCE: P. horridus appears  a t  t h e  base of t h e  R. watkerooensis Zone 
and cont inues  through t h e  A. aeusus and B. eneabbaensis Zones. 

Turma HILATES Dettmann 1963 

Genus AEQUITRIRADITES Delcourt  and Sprumont emend. Cookson and Dettmann 1961 
Type spec ie s  Aequitriradites dubius Delcourt  and Sprumont emend. 

Delcourt ,  Dettmann and Hughes 1 9 6 3  

AEQUITRIRADITES ACUSUS (Balme) Dettmann 1 9 6 3  

P1. 4 ,  f i g s  8, 9 

1957 Zonazasporites amsus Balme, p.27, P1.5, f i g s  64,65, P1.6, 

1963 Aequitriradites aeusus (Balmel Dettmann, p.91 
fig.66 



DESCRIPTION: Spores hilate, amb subtriangular or rarely subcircular. The 
trilete mark consists of radial granular ridges on the zona and outer part of 
the proximal spore body. Where a hilum has not opened, the distal pole is 
covered by closely spaced verrucae 1 to 2.5 pm in basal diameter bearing 
spines of indeterminate length, The remainder of the distal spore body is 
sparsely or densely covered with spines of variable shape and size, 1.5 to 
3.5-um long and 0.5 to 2.5 pm in basal diameter. The proximal face bears 
narrow spines 1 to 3.5 pm long and 1 to 3 ym apart. The zona is membraneous, 
6 to 12 pm in maximum width and thickened near the inner margin. The outer 
margin is irregular, and small spines sometimes present on the zona may pro- 
trude. Rarely, thickened ridges may be present in the zona, other than the 
radial ridges of the trilete mark. 

DIMENSIONS: Overall equatorial diameter (21 specimens) 44 (57) 75 vm. 
Spore cavity (22 specimens) 32.5 (37.5) 44 pm. 

ItlWmKs: A e q u i t r i r a d i t e s  spinuZosus (Cookson and Dettmann) Cookson and 
Dettmann 1961 is probably a junior synonym of A .  acusus. 
range for A ,  spinuZosus given by Cookson and Dettmann (1958, p.113) and 
Dettmann (1963; p.94) is greater than that given here for A .  acusus. 
However, some large heavily spinose specimens which occur in the present 
material have not been included in A .  acusus because they differ significantly 
from the holotype in the size and density of sculpture. If these specimens 
are included in A .  acusus,  the maximum size of the overall diameter would 
extend to over 80 pm. 

The overall diameter 

0t:CURRENCE: In this work A .  acusus is recorded from the A .  acusus and 
B .  eneabbaens i s  Zones. 

AEQUITRIRADITES VERRUCOSUS (Cookson and Dettmann) Cookson and Dettmann 1961 
P1. 5, figs 9, 10 

1958 Cirratriradites verrucosus C o o k s o n  and D e t t m a n n ,  p . 1 1 2 ,  P1.18, 
figs 2 - 6  

1961 Aequitriradites vermcosus ( C o o k s o n  a n d  D e t t m a n n ) ,  C o o k s o n  and 
D e t t m a n n  1961, p . 4 2 7 ,  P 1 . 5 2 ,  figs 1-6 

DESCRIPTION: Spores hilate and zonate, amb subtriangular to subcircular. 
Zona 10 to 17 pm in mwinum width, granulate or scabrate and thickest at the 
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inner  margin. The hilum i s  developed a t  t h e  d i s t a l  po le  where t h e  ex ine  i s  
composed of c l o s e l y  spaced, polygonal p l a t e s ,  each bear ing  a rounded ver ruca .  
The remainder of t h e  d i s t a l  f ace  has  a s cu lp tu re  of ver rucae  o r  grana.  The 
proximal f ace  has  a rough su r face  bear ing  i r r e g u l a r  low rugulae and grana and 
a t r i l e t e  mark of r a i s e d  r i d g e s  o f t en  sinuous near  t h e  pole .  The t r i l e t e  
r idges  usua l ly  extend from t h e  proximal pole  t o  t h e  equator  b u t  a r e  sometimes 
absent  from t h e  po la r  a r ea .  Severa l  a d d i t i o n a l ,  r a d i a l l y  o r i e n t e d ,  r i d g e s  
a r e  usua l ly  present  on t h e  zona i n  t h e  i n t e r r a d i a l  a r eas .  

DIMENSIONS: Overa l l  e q u a t o r i a l  diameter (22  specimens) 6 2  (79.5) 93 pm. 

Spore cav i ty  (21 specimens) 38.5 (49.5) 55.5 pm. 

OCCURRENCE: A. verrucosus appears near  t h e  base of t h e  B. eneabbaensis 
Zone and ranges through t h e  zone. 

AEQUITRIRADITES HISPIDUS Dettmann and Playford 1968 
P1. 5 ,  f i g .  8 

1968 Aequitriradites hispidus Dettmann and Playford,  p.82, P1.7, 
f ig .13  

REMARKS: These specimens a r e  smal le r  than those  descr ibed  by Dettmann 
and Playford ( 1 9 6 8 )  bu t  they correspond wi th  t h e  type  d e s c r i p t i o n  i n  every 
o the r  r e spec t .  

DIMENSIONS: Overa l l  e q u a t o r i a l  diameter  ( 2 0  specimens) 45 (58.5) 
71.5 um. 

OCCURRENCE: A. hispidus appears  a t  about t h e  same l e v e l  a s  A. acusus and 
extends through t h e  A. aeusus and B, eneabbaensis Zones. 

Anteturma POLLENITES Potoni6 1931 

Turma SACCITES Erdtman 1947 

Subturma POLYSACCITES Cookson 1 9 4 7  



Genus MICROCACHRYIDITES Cookson ex Couper 1953 
Type species Microcachryidites antarcticus Cookson 1947 

MICROCACHRYIDITES ANTARCTICUS Cookson 1947 

1947 PoZysaccites CMicrocachryiditesl antareticus Cookson p.132, 
P1.13, f ig s  12-15, P1.14, f i g s  16-19 

1957 Microcachryidites antarcticus Cookson: Balme, p.34, P1.9, 
f ig s  95-100 

OCCURRENCE: M. antarcticus appears at about the base of the R, 
watherooensis Zone. As CaZZiasporites dampieri (Balme) is no longer abundant 
above this level this is also taken as the junction of the M. dampieri and M. 
antarcticus Microfloral Assemblage Zones. M. antareticus becomes common in 
the A. acusus and B. eneabbaensis Zones. 

MICROCACHRYIDITES CASTELLANOSII Menendez 1968 
Pl. 5, figs 5, 6 

1968 Microcachryidites casteZZanosii Menendez, p.393, P1.4, 
f ig s  A-F 

1975 Podosporites casteZZanosii (Menendez) Fi la tof f ,  p.79, P1.23, 
f i g s  5-9 

REMARKS: M. casteZZanosii is a fairly frequently occurring species in the 
C. cooksonii Zone and the M. fZorida Microflora. Above this level, only one 
or two specimens of trisaccate pollen have been observed which could not 
easily be accommodated in Microcachryidites antarcticus (Cookson). 
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APPENDIX 

DETAILS OF SAMPLES 

DEPTH 
I N  

METRES 

SAMPLE 
TYPE 

G.S.W.A. 
F NO. 

PALYNOLOGICAL ZONE BOREHOLE 

C 

C 

DC 

DC 

B. eneabbaensis 
11 

It  

It 

G i n g i n  B r o o k  N o . 1  
I t  

I 1  

I1 

477.5 

544 * 5 

600.5 

606 5 

84 

139 

187.5 

320.5 

383 

454 

518 

F 6417 

F 6418 

F 9456 

F 9457 

F 6086 

F 6087 

F 6088 

F 6089 

F 6090 

F 6091 

F 6092 

G i n g i n  B r o o k  No.5 
I t  

t t  

11 

11 

I1 

t, 

B. eneabbaensis 
! 

1, 

I, 

II 

I' 

11 

?M. florida M i c r o f l o r a  759 C G i n g i n  B r o o k  No.2 

G i n g i n  B r o o k  No,3 
9 ,  

I, 

1 

F 5982 

F 9176 

F 9177 

F 9178 

F 9179 

?K. scaberis 
11 

I* 

11 

B. eneabbaensis 
It 

I I  

11 

I, 

,I 

I, 

523.5 

621 

686 

753 

313.5 

347.5 

3 96 

429 

452.5 

453 

475 * 5 

477.5 

504.5 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

F 6662 

F 6663 
F 6664 

F 6665 

F 6666 

F 6667 

F 6668 

F 6669 

F 6670 

Watheroo L i n e  No.1 
I, 

*I 

11 

I1 

II 

!I 

I1 

11 

C B. eneabbaensis 

B. eneabbaensis 
11 

F 7930 

F 6594 

F 6595 

582 

454 

521 

A g a t o n  No.19 

Watheroo Line  N0.2 
$1 

A g a t o n  No.7 

C 

C 

F 78171 225.2 DC B. eneabbaensis 

SWC = s i d e w a l l  core c = core DC = d i t c h  c u t t i n g s  
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124 

124.5 

162.5 

263,5 

2 96 

411.5 

518 

576 

169 

305 

371 

427.5 

568 

58 

122 I 5 

185.5 

240 

305 

362 

423.6 

486 

559.5 

671 

265 

344 

467.5 

759 

117.5 

150.5 

602 

643 

647 

713 

302 

c I B ,  eneabbaensis 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

swc 
swc 
swc 
DC 

swc 
swc 

swc 
swc 
swc 
swc 

DC 

B. eneabbaensis 

B. eneabbaensis 
1% 

,I 

II 

B. eneabbaensis 
I 1  

I' 

II 

A .  aeusus 

R. watherooensis 
It  

11 

M. f lorida Microflora 

R. watherooensis 

I t  

?M, f lorida Microflora 

R. watherooensis 
1, 

M, fkw-k?a Microflora 
I 1  

I! 

B. eneabbaensis 
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F 8605 

F 8606 

F 8607 

F 8608 

F 8609 

F 8610 

F 8612 

F 8613 

F 8614 

F 8578 

F 8579 

F 8580 

F 8581 

F 8582 

F 8583 

F 8584 

F 8585 

F 8528 

F 8529 

F 8530 

F 8531 

F 8532 

F 8533 

F 8534 

F 8535 

F 8460 

F 8461 

F 8463 

F 8465 

F 8466 

F 8467 

F 8468 

F 8433 

F 8434 

F 8435 

F 8437 

F 8438 

F 8439 

Eneabba Line No.1 
I* 

I1 

I, 

It 

11 

*I 

,I 

11 

Eneabba Line N0.2 
11 

*I 

,I 

I1 

I t  

I? 

11 

Eneabba Line No.3 
I' 

It  

I, 

11 

II 

,I 

I1  

Eneabba Line N0.4 
I, 

11 

I t  

II 

11 

II 

Eneabba Line No.5 
1, 

11 

11 

0 

II 

45 

197 

278 

294 

345 

419 

568 

684 

694 

206 

277 

366 

384 

433 

479 

51 5 

598 

151 

201 

247 

323 

398 

450 

490 

491 

156.5 

238 
267 

*2 82 

296 

404 

643 

375 

405 

421.5 

556.5 

631.5 

688 

DC 

s w c  
SWC 

s w c  
s w c  
Dc 

s w c  
s w c  
s w c  

s w c  
s w c  
SWC 

s w c  
s w c  
s w c  
SWC 

SWC 

s w c  
s w c  
s w c  
s w c  
s w c  
s w c  

C 

C 

SWC 

s w c  
s w c  
SWC 

s w c  
SWC 

s w c  

s w c  
DC 

s w c  
SWC 

s w c  
s w c  

B. eneabbaensis 

II 

I t  

,a 

A .  acusus 

II 

R. vatherooensis 

B. eneabbaensis 
1' 

II 

5 

I! 

A .  Acusus 
I t  

B, eneabbaensis 
1, 

It  

,t 

11 

It  

1 

B. eneabbaensis 
,I 

t l  

11 

II 

A ,  acusus 
R. watherooensis 

A .  acusus 
R. watherooensis 

,I 

I, 

11 

II 
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PLATE 2 

A l l  f i g u r e s  X 500 

P i Z o s i s p o r i t e s  n o t e n s i s  Cookson and Dettmann, p.18. 
Median focus; F6686/1, 31.2 x 1 0 5 . 9 .  

C i c a t r i c o s i s p o r i t e s  sp.  c f .  C, Zudbrook i  Dettmann, p.21. 
Proximal focus ( a ) ,  d i s t a l  focus (b); F6688/3, 49.7 x 
106.0. 

C i c a t p i c o s i s p o r i  t e s  a u s t r a Z i e n s i s  (Cookson) , p. 20.  

Proximal focus; F6685/4, 59.6 x 103.9. 

J a n u a s p o r i t e s  s p i n u z o s u s  Dettmann, p.21. 
Proximal focus (a )  I d i s t a l  focus (b) ; F8608/1, 59.2 x 
101.9. 

C e z i a t o s p o r i t e s  e q u a Z i s  Cookson and Dettmann, p.19. 
D i s t a l  focus; F6595/8, 4 5 . 1  X 106.5. 

F o v e o s p o r i t e s  canaZ i s  Balme, p.20. 
D i s t a l  focus;  F6087/3, 32.7 x 113.0. 
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PLATE 3 

All f i g u r e s  X 500 u n l e s s  o therwise  i n d i c a t e d .  

f i g s  1-3 Retrizetes watherooensis n. s p . ,  p.25. 
1. (XlOOO) Holotype, proximal focus  ( a ) ,  median focus (b), 

d i s t a l  focus (c ) ;  F6595/3, 43.7 x 94.1. 
2. Median focus;  F8528/3, 31.3 x 1 0 4 . 0 .  
3. L a t e r a l  view; F8523/3, 34.2 x 97.9. 

f i g s  4,s Matonisporites agatonensis n. sP. , p.25. 
4 .  Holotype, proximal focus  ( a )  , d i s t a l  focus (b); 

F6669/1, 45.9 x 97.1 
5. Median focus ;  F6666/2, 33.7 X 104.9. 

f i g .  6 TriZobosporites antiquus R e i s e r  and Williams, p.26. 
Median focus ;  F8311/4, 24.3 x 108.2.  

f i g .  7 TriZobosporites apiverrucatus Couper ,  p.27. 
Median focus ;  F6684/5, 33.2 x 1 0 4 . 6 .  

f i g .  8 TriZobosporites bernissartensis Delcour t  and Sprumont, p . 2 7 .  
Median focus;  F6669/1, 40.9 x 93.5. 
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PLATE 4 

A l l  f i g u r e s  X 500 

f i g .  1 

f i g .  2 

f i g .  3 

f i g .  4 

f i g .  5 

f i g .  6 

f i g .  7 

Contignisporites muZtimuratus Dettmann, p.27. 
D i s t a l  focus ;  F6669/1, 36.1 x 112.0.  

Foraminisporis daiZyi (Cookson and Dettmann), p.28, 
Proximal focus ,  F6595/41, 42.4 X 103.2. 

Nevesisporites sp. c f .  N .  vaZZatus de  J e r s e y  and Pa ten ,  p.29. 
Proximal focus ;  F6668/2, 40.0 x 112.3. 

YeZosporZtes triquetrus (Lantz) , p. 31. 
Median focus ;  F8187/3, 45.2 x 96.2. 

PoZycinguZatisporites crenuZatus Playford  and Dettmann, ~ ~ 3 0 .  

Median focus ;  F8314/2, 39.3 x 1 0 1 . 4 ,  

Murospora f Zorida ( B a l m e )  , p. 29. 
Proximal focus ;  F6669/1, 34.7 x 105 .8 .  

DupZexispopites probzematicus (Couperf , p. 28. 
Proximal focus  ( a ) ,  d i s t a l  focus (b); F8315/1, 
40.3 x 105.4. 

f i g s  8 ,9  Aequitriradites acusus ( B a b e )  p.33. 
8 .  Proximal focus  ( a ) ,  d i s t a l  focus  (b); 

F8606/1, 37.4 x 109.8.  

F8606/1, 48.2 x 98.5. 
9 .  Proximal focus ( a ) ,  d i s t a l  focus  (b) ; 
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