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Subsurface and outcrops of the pre-Upper Cretacecus Mesozoic
sequence in the Victorian section of the Otway Bésin are biostratigrapnically
subdivided in terms of the palynologically-based zonation scheme outlined by
Dettmann (1968d). The oldest Mesozoic sediments encountered are considered
to be of Middle-Uppef Jurassic age. These are overlain by a sequence, domirantly
‘non-marine in origin, in which the following‘biostratigraphic units are recogriced

(from the base upwards): the Crybelosporites stylosus Zone; the Cyclosporiies

hughesi Subzone (comprising the Murospora florida , the Rouseisvorites reticulatus,

and the Foraminisporis asymmetricus Units); the Crybelosvorites striatus Subzone;

the Coptospcra paradoxz Zone (comprising the Dictyotosvorites filosus Unit ard

a succeeding unnamed unit);and the Tricolvites pannosus Zone.

The ages of the biostratigraphic units are briefly discussed and it
is shown that they span the Lower Cretaceous with possible extensions into the
uppermost Jurassic and Cenomanian,

The oldest zone of the Lower Cretaceous sequence, the Crybelosporites

stylosus Zone appears to be of limited areal distribution. Succeeding

1

subdivisions of the Cyclosvorites huzhesi and Crybelosporites striatus Subcores

occur over progressively wider areal extents., Several localised depositional
breaks are detectable within the C. hughesi and C. striatus Subzones. The

Coptospora paradoxa Zone appears to have been deposited over much of the

onshore areas of the basin, but is notably absent in the north-western region

of the Port Campbell Embayment. The Tricolpites pannosus Zone is of decrezsed

areal extent; within this zone dinoflagellates appéar sugzesting the onset
of pmarine conditions which persistea throughout the Upper Cretaceous,
The occurrence of remanié (reworked) spores and pollen grains

within the Cretaceous sequence of the Otway Basin is briefly discusseda, and
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ssing the age and location of

urce ‘material. within the Cretaceous sequence Permian, Triassic, and early
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Cretaceous reworked spores and pollen grains are recognized. The Permien
and Triassic derivatives occur spasmodically throughout the sequence; those
of Cretaceous age are found near the top of the Lower Cretaceous developrent
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persist throughout the Upper Cretaceous sequence vhere they are particularly
abundant at horizons icmediately above a hiatus.

.



INTRODUCTION

Palynological studies of the non-marine llesozoic sequence developel

in theJOtway Basin were initiated by Cookson (1953) who presented a taxcno-ic

account of several of the enclosed spore-pollen types. She later (1954)

recognized the stratigraphic value of one of these species, Cicatricosiszcrites

australiensis, which is now used, with certain reservations, as a Cretacecus

index throughout Australia, Basic taxonomic accounts of the spore-pollen
contents were published by Cookson and Dettmann (1956a,b; 1959) and by
Dettmann (1963a), who demonstrated that the‘enclosing sediments are mainly,
if not all, of Lower Cretaceous age., The latter author also recognized a
sequence of three distinct microfloral assemblages, each of ‘stratigraphic
significance within the Lower.Cretaceous. In order of decreesing age, tne
assemblages delineated by Dettmann are the Stylosus Assemblage, the Speciosus
Assemblage (comprising an older and a younger category) and the Paradoxa Assezbl
During the period 1963 - 1965 Dettmann studied numerous Lower Cretaceous
s ubsurface sequences interéected by oil exploratory wells and governnent
water bores at the joint request of Frome-Broken Hill Company Pty. Ltd. and
Haematite Eiplorations Pty. Ltd. Subdivision of the sequences examined was
based upon the distribution of her (1963a) microfloral assemblages.
Concurrently Evans (1961 and later), Hodgso; (1964), and Harris
(1964) examined numerous sections studied by Dettmann, presenting their results
in unpublished records or appendices to subsidized well completion reports.
In 1966 (1966b) Evans summarised all available palynological data on the
Cretaceous of the Otway Basin, and subdivided the Lower Cretaceous sequence
in terms of his palynological units Kla-d, K2a-b. _
The relationships of Evans's palynological units to Dettmann's niéra
floral assemblages have been discussed by Detimann and Playford (1969) wno
introduced and defined a sequence of Cretaceous spore-pollen zones in eastern

Australia. The Lower Cretaceous zones. wnich are based primarily upon



the vertical distribution of Dettmann's microfloral assemblages, comprise

sporites speciosus Zone (comprising the Cyclosporites hushesi Subzone and

the Crybelosvorites striatus Subzone), the Contospora paradoxa Zone, and

the Tricolvites pannosus Zone,
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penetrated by wells recently drilled in the Otway Basin, Dettaann (19684)

proposed a way by which the Qxclosporites huchesi Subzone and the Coptosvora

paradoxa Zone can be subdivided on spore-pollen criteria. The sequence
of biostratigraphic divisions thus far delineated in the Lower Cretaceous
of the Otway Basin is tabulated in Table 1. Diagnostic criteria of the
various zonal divisions are documented in Dettmann and Playford (19€9) and
Dettmann (1968d) and are summarized iq Table 1 which also indicates age
relationships of the zones (see also Evans and Hawkins 1967, Dettmann and
Playford 19¢9). From this it is evident that the zones span the Lower
Cretaceous , with possible extensions into the Upper Jurassic and Cenomanian.
An assessment of the palynological data obtained from available Lower
Cretaceous material from the Otway Basin indicates that the zonal scherme
outlined in Table 1 is applicable on a basin-wide basis. The purpose of
the present account is to summarize the palynological data and to document
the distribution of the spore-pollen zones within numerous Lower Cretaceous
sequences in the Victorian sectiop of the basin., The distribution of
dinoflagellates of presumed marine to brackish water origin within the
sequence is also indicated. In addition some consideration is given to the
age of sediments immediately underlying and overiying the Lower Cretaceous
gequence. The occurrence and age of recycled spores and pollen grains
detected in Lower Cretaceous sediments are discussed in terms of their

potential usefulness in the determination of source material and in the



detection of erosional surfaces within the Lower Cretaccous sequence.

ZONAL ATTRIBUTION OF IATERTAL STUDIED

In the following pages, all samples studied are listed under headings
of the sequence from which they were obtained. Zonal attribution of the
Lower Cretaceous sediments is based entirely upon the writers exanination
of the contained nicrofloras. No attempt has been made to zone palynologically
several well sections, material of which has been QEudied by other workers
- but not by the writer. .
As noted above, the spore-pollen zones considered here span the Lower
Cretaceous.with possible extensions into the Upper Jurassic and Cenomanian.

Older lMesozoic sediments were intersected beneath tae Lqﬁéf Cretacéous
sequence in Casterton No.1 well; these are believed t;iggu:;[hpper Jurassic
age and palynological aata obtained from them aré considered below., Illoreover,
where applicable and where infermation exists, horizons imnediately above
each of tne Lower Cretaceous sections examined are attributed to one of the
Uppér Cretaccous or Lower Tertiary spore-~pollen zones of Deitmann and Playford
(19€9) and Hé.rris (1965) respectively., This information is included to
illustrate the age relationships of overlying strata.

The majority of the samples herein evaluated wee examined during the
period 1963-1968 at the‘reqpest of several oil companies viz: Ffome-Broken
Hill Company Pty. Ltd., Haematite Exploration Company Pty. Ltd., Shell
Development (Australia) Pty. #td., and Planét Exploration Company Pty. Ltd.
These companies hold palynological reports on the relevant material and
reference to the reports is made under the appropriate heading. The
reports should, if necessary; be referred to for additional microfloral
details,

Reports submitted prior to.1967 contain references to the Lower
Cretaceous microfloral assemblages of Dettmann (1963a) and to two mid-late

Cretaceous spore-pollen assenblages delineated by her during 1964 (1964a).



These microfloral assemblages have since been shown to be diagnostic of the
Cretaceous apore-pollen zones cf Dettmann and Playford (196%: as follows
(from oldest to youngest):

The Stylosus Assemolage is diagnostic of the Crybelosporites strlosus

Zone,

The Speciosus Assemblage (older category) diagnoses the Cyclosnorites

hughesi Subzone of the Dictyotosvorites speciosus Zone,

The Speciosus Assemblage (younger category) diagnoses the Crybelosccrizies

striatus Subzone of the Dictyotosvorites speciosus Zone,
The Paradoxa Asscmblage is represented in sediments of the Coptosvcra

paradoxa Zone,

The FParadoxa/II Assemblage occurs in sediments of the Tricolvites

pannosus Zone.

- Assemblage II occurs within the Appendicisporites distocorinatus Zone.

Assemblage III is known from the Clavifera triplex and Triccloites

pachyexinus Zones and from the sequence containing the Nothofazidites
Microflora.

The majority of the palynological determinations documented in the
original reports have been checked during the courée'df“the present study.
Horeover, samples from which microfloras were recorded as indete;minate or
doubtful, have in most cases been subjected to further investigation using
additionai palynological residues, Data obtained from these studies have
been asseszed and where appropriate, the original determinations have been
modified, Thus, the results are believed to express with as much precision
as sampling has enabled, the microfloral sequence:that occurs in the Lower
Cretaceous of the Otway Basin.

" In several instances the results presented herein appear to be anonalous
to those obtained from the same well sections by other workers, Some of

the discrepancies can be explained in terms of slightly different connotations
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relating to the equivalence of the palynological zonal schclh

been formulated for the Otway Basin Lower Cretaceous sequence, Others,
however, are not so readily explicable and ray require furtner investigation,
with especial emphasis on checking sampling horizon of materisl and
jdentification of contained species, Consideration should also be given to
the possibility that a particular microflora contéins recycled fornos a:d/or

~ contaminants from younger horizons.

In several sections recycled spores and pollen grains of Permian,
Triassié and Lower Cretaceous age are represented., The sampling horizons
in which the sécondarily deposited forms have becn detected and_ﬁh; ages of
the recycled forms are specified for each sequence examined.

Dinoflagellates believed to be marine’or brackish water dwellérs

make their appearance within the Tricolpites pannosus Zone, near the top

of the Lower Cretaceous sequence in several well sections. The Lower
Cretaceous occurrence of such organisms is noted. Reference should be

made to Evans (19664 pp. 31-2) who has also documented the early Cretaceous
distribution of a distinct group of microplankton referred to the Acritarcha.
The forms recorded by him are mostly of unknown affinity although sone may
be related to the Chlorophyceae; the enviormental significance of these
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forms is speculative and is discussed by Evans (1oc. cit.).

* 0il Exploration Vells

Planet Tullich No.1l

SAMPLE DEPTH (ft.) SPORE-PCLLEN ZCNE
core 9 1051-53 Coptosnora paradoxa
: (Unnaned unit)
* 4 1540-41 " " o Comarda Tl WLk "
S - 2051-61 " " J
" 6 2556-66 " -
"oo12 4500-05 Cyclosvporites hughesi ComeeMNe o MVt "
" 14,15 -6306=65 " " Thad Vet

53666~



Reference: Dettmann 1965d.

Corzents: Cores 12 and 14,15 are now known to be within the Cyclosncrites

hughesi. Subzone, Despite the absence of diagnostic species core 12 is

thought to be near the boundary between the Rouseisporites reticulatus

and Murospora florida Units. The exanple from core 12 attributed by

Dettmann (1965d) to Foraminisovoris asymretricus is specifically distinct

from the species,

Planet Heathfield lio.1 )

SAMPLE 'DEPTH (ft.)  SPORE-POLLEN ZOiE . REMANTE FOSSILS
3 ev\rodn Q‘. core 2 1378-93 Nothofagidites or T. pachyexinus _Permian, L. Cret.
([ » 3  1858-63 2Tricolpites pannosus
" 4 1863-73 not determinable
" 5 23565-75 Coptospora paradoxa
: (unnaned unit)
"6 2373-81 n "
CTomara\e ?..} "7 1 2874-64 " o I P
C NGk " " 8 5377-87 ?Coptospora paradoxa S Y
\ "9 5754-64 Crybelosporites striatus
m10 C 4144-5¢ - " " (base)
o112 4620-26 Fofaminisporis asymmetricus
" 13 5026-56 n v n
" 14 5406-16 Rouseisporites reticulatus
< I 5695-703 " L .
: " 16 5990-6000 " "
Covmee N S " 17 6380-90 " ' n
Ok " " 18 6890-7000 ?Murospora florida
" 19 7487-500 n "

Reference: Dettmann 1965b,d.

Corxnents:; Core 3 is either within the Coptosvora varadoxa or Tricolvites

pannosus Zones; tne sample studied isrheavily coﬁtaminated, containing
large nuzbers of Upper Cretaceous and Lower Tertiary species. Core 8 is not

certainly referable to the Coptosvora varadoxa Zone; core 10 probably

represents a basal horizon of the Crybelosvorites siriatus Subzone. Cores




18 and 19 are tentatively referred to the lurospora flcrida Unit.

Planet Casterton No.1l

SA.PLE DEPTH (ft.)  SPORE-POLLEN ZOKE
rowere. Swn  core 1 2016-27 Foraninisvoris- asy=netricus (bzse)
Nsv \“ el \T 2 2420-90 Rouseisoorites reticulatus
-:—“-aue“\u T 4 5596-606 " "
SO " l 7,3 4497-512 PMarospora floride.
1 5270-80 not determinable
( 12 5609-18 Murospora florida (?base)
Ry, WAL St 14 6396-406 not determinzble
l 15 6763-69 " "
( 18 7585-95 Middle-Upper Jurassic ‘
N Nk o g9 7759-49 not determinable -

Referernce: Dettmann 19654.

Comments: Cores 7,8 are not certainly referable to the Murospora florida

Unit and core 11 did not yield plant microfossils. Core 12 is within the

LL florida Unit and probaply represents a basal horizon of this unit.

Cores 14,15 yielded sparse microfloras that may be of lowermost Cretaceous

or uppermosf Jurassic age; A distinctly older assemblage was extracted

from core 18; this poorly preserved ricroflora contains several undescribed

forns and abundant Tsugaepollenites, a feature characteristic of Australian Vidale-

1964
Upper Jurassic assemblages (see Balme 1957/). The microflora ccntained in

Y
core 19 is badly preserved and few forms are identifiable.
F.B.H., Pretty Hill No.1l
SAVPLE DEPTH (ft.) SPORE-POLLEN ZOKE REMANIE FOSSILS
Nokoet MM  core 6 2726-59 Tricolpites pachyexinus Permian, L. Cret,
( "7 . 2928-40 Tricolpites vannosus ’ Permian, D. sveciosus
‘ - Zone derivatives
: " 8 3340-60 Coptospora varadoxa
=S, W - ) ~ (unnamed unit)
“Oak " \ "9 - 3810-30 " »
" 10 4315-28 " d
" o111 4625-40 " "
| " 12 4640-55 " "
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Reference:
Comments:

the Upper Cretaceous Tricolvites pachyexinus Zone.

13

14
15

16
17

18
19
20
21

Dettmann 1963b; 1964i; 1968d.

Dinoflagellates first appear in core 6 of this

4940-60

5400-20
5420-24

5935-47
6070-80

6576-88
6690-702
7200-14
7585-97

Coptosnora varadoxa

(9chtyot0ocor1~es rilosus)

not dvtermlnable

Dictyotosporites speciosus

zﬁubzone not determined)

Poraminisnoris asymmetricus

Cyclosvorites husnesi

(unit not determined)

?Crybelosporites stylcsus

not determinable

r.2.H, Buneralla No.1

SAIPLE

e [N «&! cso. core 4

E“M‘—Q&k c\*
\0“:}: \\v\

t'“w&xc.\o. O g

oxe /¥\0~k

. W
“Ouk

5
6

[o4]

10

12

15
16
17
18
19
20
21
22

DEPTH (ft.)

2835-49
3311-21
3800-12

4285~300

.'4812-14

5297-309
5799-316
605454
6242-52
6252-57
6704-20
7225-40
7697-712
7712-17
8143-56
8459-65
8914-24
9575-85

SPORE-POLLEN ZONE

Tricolpites pachyexinus

Tricolvites pannosus

Coptospora paradoxa

" (unnaned unit)

Crybelosporites striatus

”n

v

Foraninisporis asymmetricus

Rouseisorites reticulatus

o

s**/

L e 170

well, ie. within

REMANTE FOSSILS

Permian, D. speciosus
Zone derivatives

Permian, Triassic

Permian, Triassic

[ d

Permian

Permian, Triassic



: : { core 23 9767-74 Rouseisporites reticulatus
Comerdhe € )\ " 24 9881-90 " " .
Vv 9 . . -«
O | ¥ 25 10,300-08  not determinsble Ju Lk ”z;«h:;_/;‘_f*;f w//‘/
Reference: Dettmann 1963b; 1964i; 1988d. o~ fhrero)punn Hlonvlo :
Comments: The first appearance of dinoflaéellates is within the Upper
Cretaceous Tricolpites pachyexinus Zone (core 4).
F.B.H, Flax-ans ffo.1
SALPLE DEPTH (ft.) SPORE-POLLEN Z0IS REMARIE FOS3ILS
Weaarte Cun core 27 7200-20 Appendiciéporites disto- Permizn, L. Cret.
_ : carinatus
((~ 28 7473-93 Tricolpites pannosus Permian, D. svecios':
Zone derivatives
" 29 7648-66 not deterninable o
" 30 7864-70 " "
" 31 7966-78 " "
< c ) " 32 8159-50 Coptosnora Qaradoxa
vmerdha S (unnaned unit)
S0k K n 33 . 8150-61 " n Permian, Triassic
n 34 8470-86 - "
" 35 8884-96 " "
= 36 9123-35 " "
| " 37 9499-520 not determinable
" 38 9772-85 " "
" 59 10,122-34 " om o Permian, Triassic
. " 40 10,492-502  C. paradoxa (B. filosus) .
_ or Crybelosvorites striatus
‘;i:::jf:kq?}*’ " o4 19,801—17 Crybelosporites striatus '
" 42 11,087-92 " ' "
" 43 11,225-35 " "
" 4 11,517-28 " "

Reference: Dettmann 1964b.

Comments: Dinoflagellates occur initially in the Tricolpvites panrosus

Zone (core 23). Stratigraphically lower horizons (cores 29-31) yielded

sparse microfloras in which diagnostic species are lacking. Similarly

cores 37 - 39 lack diagnostic assemblages, and core 40 is either within the

Dictyotosoorites filosus Unit or the Crybeloscarites striatus Subzone,
\ Y




F.B.H. Port Ceavbell lo,1

Loger Cretaceous sediments were not intersected; horizons
oncce €we  examined (cores 23, 24 between 5700 - 5934 feet) are within the Appendici-
sporites distocarinatus Zone and contain dinoflegellates(see Dettmann 1:2::
F.B.H. Port Carmnbell [o.2
SAUPLE DEPTH (ft.) SPORE-POLLEN ZONE REUANTE  FOS3I1C
[ core 15 8409-13 Appendicisvorites disto- Pernian, Tries:i
: [ carinatus
Woaces  Eom \l " 16 8556-70 Tricolpites pannosus
L " 17 8605-24 " "
ke S " 18 8826-46 not determinable
Ok V" ,
Reference: Dettmann 1964a. - il
Commerts: Core 18 did not vield spores or pollen grains. Dinoflagellazc:.
were recovered from samples of the Tricolovites pannosus Zone and from succezl
Upper Cretaceous zones.
F.B.H, Port Camobell No.3
SALPLE DEPTH (ft.) SPORE-POLLEN ZONE REMANIE FO35ILS
Woantce Swn core 3 4781-801 Appendicisvorites disto- Permian, D. sz=27:
carinatus Zone derivativcl
Comee E ( "4 5155-65 not determinable Permian, TriassZi:
LS \" 5 5526-30 Coptosvora paradoxa " "
(unnazed unit)
< Reference: Dettmann 1964a. .
Comments: Dinoflagellates were not observed in the samples listed

-
C

above; they appear in core 2 (4576-95 feet) which is within the Apcencici-

sporites distocarinatus Zone.

F.B.H. Port Carpbell No.4

SANPLE DEPTH (ft.)
Woeaste e core 15 5152-67
- " 16 42
."-uwu&c. C— ( 1 5426-76
“ okt \* 5754-70

-Agpgndicisoorites'disto—

SPORE-POLLZN ZCHE RE.ANIE FOSSILE

C. paradoxz Z

carinztus derivatives
not déterminsble

Tricolvites pannosus




- 41 -

-t

core 18 6070-84 Coptospora paradoxa
" 19 6555-57 (unngned u§1tq
-« .
kN " 22 7183-91 - " "
w23 7690-710 " .
= 24 7889-907 C. paradoxa (Dictyoto-
sporites filosus)
TomeeNa, © )" 25 7907-10 n n .
ook " 26 8279-99 Crybelosnorites striatus
27 8500-20 n LA

Reference: Dettmann 1964h.

Comments: During the course of this investigation Coptospora paradoxa
and Dictyotosvorites filosus have been recovered from cores 24 and 25; thus,
the horizons are believed to be within the Dictyotosvorites filosus Unit.
Dinoflagellates first appear in core 15 (Appendicisvorites distocarinatus
Zone).

_ F.B.H. Sherbrook MNo.l
SAIPLE DEPTH (ft.) SPORLE-POLLEN ZOKE REMANIZ FOS3ILS
Wancce Con core 11 5825-26 - Appendicisporites disto- Permian
- . carinatus
" 13 4049-51 Coptospora paradoxa
(unnazed unit)
" 14 4064-69 " " !
N "7 4316-18 LI " .
v 18 4321-27 " "

EVM“&\G\ (\% "

“w “ 19 4598-601 L4 n
Ve k .\ . .
o 20 4865-77 " L
" 23 4896-904 " "
"% 4915-29 o - Triassic
" 25 5216-36 » » : Permian
\" 26 5414-24 " " ' : Triassic

Reference: Dettmann 19644.

Cornments: The Tricolpites pannosus Zone was not recognized in the sequence.

Dinoflagellates first appear in the Apvendicisvorites distocarinatus Zone

(core 11).



F,B.H. Ferzusons Hdill llo,1

SA::PLE DEPTH (ft.) SPORE-POLLENl ZOLE REJANTE  FOSSILS
a/uuvg&_ Fore 6 245749 Appendicisnori?es disto- Permian,sg. §teciosg§
: carinatus Zone derivatives
" 7 2741-60  not determinable
" 8 3085-105 " "
"9 3105-11 ?Tricoloites panﬁosus Permian, Triassic,
: D. sveciosus Zone
: derivatives
" 10 3419-30 ) Cootospora paradoxa Triassic
e © J . (unnaned unit) '
s e w " o11 3732-52 n "
Rl \ " 12 4092-112 " "
" 13 4514-34 . . -
) "o14 - 5077-97 e "
" 15 5554-69 C. paradoxa (?Dictyoto- Triassic
snorites filosus)
" 16 595450 " "
"7 6403-23 " oo Triassic
\" 18 | 6555-67 " . Permian
( " 19 7037-47 Crybelosporites striatus
" 20 . 7220-30 " "
nogg 7550-45 n B
\ " 22 7818—52 Foraminisporis asvmmetricus Permian
* 23 8247-60 " " '
" o24 8759-73 " e
> " 25 9195-211 o " -
E?{{".%“\_S“ ) " 26 9626-51 n n
= \ m 27 10,092-96 Cyclosporites huzhesi
(unit not determined)
= 28 10,574-88 " n
" 29 10,660-68 b "
" 30 11,080-94 " "
" 31 11,419-32 u "
sidewall core 11,438 ' " ' ?
\sidewall cores 11,450-95 not determinable

Ref'erence: Dettmann 1964d,e.

Comnments: Core 9 is provbably within the Tricolvites panrosus Zone
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although only doubtful specimens of T. pannosus were recovered. The

microflora contained in core 15 includes Contospora paradoxa and a specimen

of Dictyotosporites speciosus. Thus, if the lattef species has not been

recycled, the horizon is referable to the Dictyotosworites filosus Unit

Core 16 contains Coptospora paradoxa but lacks other diagnostic cozponents

of the D. filosus Unit. Cores 17 and 18 are believed to be from within

the unit because of their content of Coptosnora pafadoxa, C. striata,

Diciyotosworites sveciosus, and D. filosus. Horizons between 10,092 -

11,438 feet are within the Cyclosporites huzhesi Subzone, but diagnostic

species of the units of this subzone were not encountered in the poorly

preserved microfloras. Plant microfossils obtained from samples at
11,450-95 are strongly carbonized, bu% species suggestive of a Lower
Cretaceous age have been recorded.

Dinoflagellates make their initial appearance in core 6 (Apvendicisvorites

distocarinatus Zone),

Interstate Woolsthorpe lio.1 _

SAIPLE - DEPTH (ft.) SPORE-POLLEN ZOiE
(sidewall core 4300 Foraminisporis asymmetricus
E Aol o
. \;"ii‘“:; " " 4515 Roussisporites reticulatus
l " " 4750 . 7 not determined -
r " " 4841 . m " .
- ' A ' ,
" " ~ 5005 Murospora florida
n ” " ”
Rty W\ S o178 S
Y " " 5275 . " "
" ” 5495 - n "
k ” " 5900 " - . '
( " L] 6090 v L] -n
\%Lu\ . \“ " 16230 ’ " "
’ 1 " " 6380 ?Crybelosporites stylosus

Reference and Comments: Palynological data obtained from this well is

discussed fully by Dettmann (19682,d).
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Interstate Garvoc HNo.l

SANPLE DEPTH (ft;) SPORE-POLLE: ZOLE _ . REMAIIZ FOS3ILS
gs:i&ewall core 3076 not deterninable
Conuea Ton )T "o 3262 " y
Ok WM ) Coptosnora Daaad-xa
{ " " 3334 thujo+05“ orites rilosus ) Permian, Triessic
" " 3549 Foraminisporis asymzetricus
" " 3642 Rouseisporites re-iculatus
no. 5763 " J
Comeeda T 1 ™" 5940 " " Permian
AN _ e aa
\“\:.k 1“ " | 4_078 L] d
mooo. 4184 " "
nooom 4272 " ..
L\ "~ " 4394 " " - :
* T L ] 4489 an " ’
core 1 4532% not determinable
sidewall core 4637 " "
R n ”n 4705 .} "
’ ‘Tﬁg\a\k&. G / " n 4793 ] n
" " 4878 Murospora florida
n | 4940 ”n L]
n ” 4964 " "
L . )

Reference and Conrents: m.lCI’OflOI‘al contents and zonal attribution of the

sediments are discussed by Dettmann (.1968 b,d).

Interstate Purrunbete Mo.l

* SALPLE DEPTH (ft.)  SPORE-POLLZN. ZO:E REMANIE FOSSILS
Coptospora pzradexa
sidewall core 1602 (Dictyotoszorites filosus )
n . 2100 2Crybelosporites striatus Triassic
‘omué\k C ] [ 2500 [ ”

I \TES PN " n 2600 : Crybelosporites striatus
" n 2800 " ' "
" " 2908 " »
n n 2995 o
" . 3300 " "
T 6w |
erd\e n " 3510 n _ n Triassic
" Ok o mm 3710 - "
» n 3830 ?Porerinisporis asyzretrics
" n 4008 " "



sidewall core 4220 " Foraminisvoris asymmetricus

” n 4_490 1] ”
T w4722 n n
:-,Q“u&b. C._ n : a 5070 - " "
i IV
n " 5300 Rouseisvorites reticulatus
" " 5695 " "
" " 5925 ?Rouseisporites reticulatus

Reference and Conments: Spore-pollen evidence obtained from the

_sediments is documented and discussed by Dettmann (1968c,d).

Shell Pecten 1-A

SAZPLE DEPTH (ft.) SPORE-POLLEN ZONE
\ atre Swn ~ sidewall core 5327 Appendicisvorites distocarinatus
([ n " 5920 ' Tricolpites vanr.osus ) )
" " 5977 ?Coptospora paradoxa
" " 6015 " "
» " 6155 : " "
Comede € < " n 7204 Coptospora paradoxa
N \)‘:* \“ " " 7276 . " n
* " " 7399 ] "
" " 7490 oo .
\ n . n 7552 . ] ) n
('" " 7715 " "
" " 7920 " ..
" " 8120 ’ boptosﬁora paradoxa or
. Crybelosvorites striatus .
e ” n 8206 ° " n
" " 8333 n "
" " 8546 " -oon
Somerdba Cun ) n n 8650. : n "
“\)v-:k m\\ . \ " . 8670 - ‘ :.n
— " » 8743 " "
" " 8873 .o n
" " 8962 » "
" " 9132 ?Crybelosporites striatus
" " 9210 not deterainable
° \n " 9305 n "

) Reference and Cozzents: The d:terninations cited above are quoted in




“

Dettmann (1967a). Data on the distribution of dinoflagellates and of

reviorked

plant microfossils within the sequence is included within the latter report which

a 2 2t nm
has not been avai udy, since it was
L]

Semples between 5920 feet and 6155 feet warrant further investigatio

if revorked microfossils of Lower Cretaceous age are represented in the microfloras.

Shell Herita I'o. 1

SAMPLE DEPTH (ft.) SPORE-POLLEN ZONE
sidewall core 4782 Nothofagidites or Tricolpites pachyexinus
( " " 4804 not determinable
" " 4944 Crybelosporites striatus
\ " n 5287 L] n
€ v € J " " 5561 . "
Oak 2" " " - 5900 : " " :
. n " 6068 v e " "
" " 6456 not determinable
Reference and Comments: MNicrofloral details are documented by Dettmann (1967b),
but this account has not been accessible during the present study.
0il Development Anglesea Mo, 1
SAHMPLE DEPTH (ft.) SPORE-POLLEN ZONE
core 6  1778-98 ?HNothofagidites
( "7 1951—51 - Coptospora paradoxa or Crybelosvorites striatus
".8 2225-45 ] " "
"9 2286-96 - " b "
- " 10 2557-67 Crybelosporites striatus
"o11 2860-70 " "
) o122 3158-68 " "
TymerNa Com / B
RECURIG " 13 3460-70 Foraminisporis asymmetricus
'\ " 14 3724-34 L "
" 16 4011-21 . " i
iy (
"o17 4223-34 " ".
" 18 4517-27 . " . "
| " 19 4819-29 n ‘ n

cores 20 - 33 5161 - 10,065 not determinable



Reference: Dettmann 1965c.

Comments: Microfloras obtained from the Lower Cretaceous sequence are
»oqments q

feet; in the upper intervals it was not possible to identify all forms
present. Dinoflagellates were not observed in the material examined.

Government “Tater Bores

Vv.D.!, Timboon lio.5
SAMPLE DEPTH (ft.) SPORE-POLLEN ZONE
core BA 5407-10 Appendicisnorites distocarinatus
< " BB 3500-04 Tricolovites pannosus i}
“Mutk\o. ('..._. )
- b - 10X i
R } BC 3562-69 - Coptosvora naiaaoxa (unnamed unit)
l " BD 3680-91 " N
Reference: Dettmann (1964c).
Comments: Dinoflagellates appear initially within the Appendicisvorites
distocarinatus Zone (core BA).
V.D.l. Wangoom }No.2 . o ,
SAIPLE DEPTH (ft.) SPORE-POLLEN ZOIIE
core Al 3136-53 ?Avpendicisvorites distocarinatus
" AN 5225-45 ?Tricolpites pannosus -
< - " A0 3347-49 Tricolvites pannosus .
ComerNa ©o ] 7 pp 3437-43 " "
\0 _‘( \\\
~ " AQ 3670-72 not determinable
" AR 5958-72 Coptospora paradoxa (urnamed unit)
9
" AS 4224-46 ?Covtospora raradoxa

Reference: Dettmann (1964f).
Comments: Dinoflagellates make their first appearance within the

Tricolpites pachrexinus Zone (core AL, 3016-35 féet). Cores AM and Al

contain extremely sparse microfloras that may be in part recycled.

V.D.:l. Vanzoom No.6

SALPLE DZPTH (ft.) SPORE-POLLZH  ZOiE REMANTZ FOS3ILS

N6k WA  core AX 3252-56 Tricoloites pachyexinus



core AY

Comecda S ) * AZ.
Ok W " BA
" BB

3314-21

3411-15
3715-17

3717-19

- 1u -

?Coptospora raredoxa
(unnamed unit)

not determinable

Reference: Dettmznn (1964f).

D. stveciosusZone

derivatives

Comments: Cores AY and AZ are probably within the Cootosvora paradoxa

Zone although they may be as young as the Tricolpites pannosus Zone.

The earliest occurrences of dinoflagellates are within the Tricolpites

pachyexinus Zone {core AX).

SALPLE

core AL

EUM exr A\t. c:a-
Ok N

AN

A0
AP
AQ

V.D.l. Terang ilo.1

DEPTH (ft.)

1617-37
1741-47

1840-50
193442
2127-35

.

SPORE~-POLLEN ZOKE

Tertiary

Dictyotosnorites sveciosus

(unit not determinead)

Rouseisporites reticulatus

Reference: Dettmann {1964j).

V.D.li. Carpendeit No.l1 -

SANPLE
-
core AL
(» A
" AN
CuertroNa :'...' In A0

“Ouk 1

Reference:

\

AP
AQ

DEPTH (ft.).

1077-95
1166-76 v
1258-63
1474-78
1620-25 -
1689-702 -

SPORE-POLLEN ZONE

Tertiary

?Crybelosporites striatus

+ Crybelosporites striatus

Dettmann (1964j).

REMANIZ FOS3ILS

Permian
X

REMANIE FOSSILS

Permian

Comnents: Cores A0 ~-. AQ appear to be at the base of the Crybelo-

sporites striatus Subzone,

and are probably within the C. striatus Subzone.

Cores AM and AN contain sparse microfloras



N& s Ouad V.D.!l. Tandarook No.1

SAPLE 'DEPTH (ft.)  SPORE-POLLZN ZOKE
core AT 1923-29 not determined
" AU 2015-28 Crybelosvorites striatus

Reference: Dettmann (1964j)

Comments: Only two samples from tiis sequence have been studied.

V.D.!l. Mepunca lio.7

SALIPLE DEPTH (£t.) SPORE-POLLEN ZONE REMANIE FOSZILS
thm‘*e - core AT 5413-28 Tricolpites pacnyexinus C. paradoxa Zone
A derivatives
('f AU 3623-43 Tricolpites pannosus '
—*\lc.\& ¢ﬂ- - =
SOk M l" AV 5868-75 Coptospora paradoxa

(unnamed unit)
Reference: Dettmann (1964j).

Comments: Dinoflagellates were observed in core AT, Tricolpites pachy-

exinus Zone,

K wo ..r.\“\ V.D.M. Cogriejong No.l

SAMPLE DEPTH (ft.) SPORE-POLLEN ZONE
! Shvedecede Q\ core K 1535-54 Nothofagidites or
Triorites edwardsii
( " 'L 1658-63 not detercinable
Sirela S g 187177 " " :
*\);_k \\\ )
. " P 2022-36 mm .

Reference: Dettmann (1964j).
Comments: Core O provided a sparse assexﬁblage suggestive of a Lower
Cretaceous age, Cores L and P did not yield plant microfossils. Dino-

flagellates occur in core K ( uppermost Cretaceous or Paleocene).

¢ \,L\“.“&' V.D.). Panmure No.2 ' :

SAIPLE DEPTH (ft.) SFORE-FOLLEN ZONE
VAo Come core Al 2595-601 ?Tricolpites vech exinus.
W crnedn Mue Q ' | Re=
( " AR 2715-28 not deterzinabvle

€“*~N¢.\\\ Com \ "

“wak M AS - 2865-80 " n | -

Reference: Dettmann (1964j).
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Comments: Core AQ is of Upper Cretaceous age and is probably from within

the Tricolvites pachyexinus Zone; dinoflagellates occur in this sample.

Cores AR and AS provided sparse microfloras of probable Lower Cretaceous
age.

V.D.:. Yargery lio.1l

SAMPLE DIPIA (ft.) SPORE-POLLEN ZOIE RELMANIZ FOS3IL

NAek Wl core AQ 2863-67 Clavifera triplex . C. paradoxa Icne
: ' derivatives
" AR $016-51 Coptospora peradoxa
(Dictyotosporites rilosus)

E‘:‘\;—'*"— S~ oas 5193-208 not determinable

N

A " AT 3379-~-88 Crybelosvorites striatus Triassic
. " AU 4320-30 " " T

Reference: Dettmann (1965a).

Comnents: Core AR yielded Coptospora paradoxa and C. striats sugzesting

that the sediments are within the Dictyotosvorites filosus Unit. Dino-

. flagellates occur within core AQ (Clavifera triplex Zone).

V.D.}., Laang llo,1

SAIPLE DEPTH (ft.) SPORE-POLLEN ZONE REMANIZ FCSJ3ILS
Rooceke Sun  core AT 3552~46 Nothofagidites
- oS T ( " AV 3869~74 Tricolpites pannosus (
~0sk \ " AW 4081-94 Coptosvora paraioxa Permian
N : " (unnaued unit) .

Reference: Dettmann (1965a).

V.D.l. Belfast No.4

SAMPLE DEPTH (ft.) SPORE-POLLEN ZONE ' REMATIE FOSSILS
Cokesr San  core A0 3561-65 ?Nothofagidites
g " AU 5065~73 not deterninesble
RowerdN\e € ) " A7 5344-54 Coptospora paradoxa Permian, Trizssic
Oek 1 (?Dictyotosvorites rilosus)
" AX - 5501~-21 not determinable Permian, Triassic

Reference: Dettmann (1965a).
Comments: The sample of core AU did not yield stratigraphiczlly

significant plant microfossils. Core AT contains a sparse microilora
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in vhich a single specimen of Dictyotosporites speciosus was recorded

together with species of the Covtospora paradoxa Zone. This would imply

the presence of the Dictyotosvorites filosus Unit, but it is possible

that D. speciosus has been reworked fron older sediments. The sparse assecblage
extracted from core AX i; suggestive of a Lower Cretaceous age.

Dinoflagellates bccur in core A0 of late Cretaceous age; they are also
present in ;tratigraphically lower horizons referable to the Tricolpites
pachyexinus Zone end occurring at 4492-4655 feet, Samples from within
this interval have been studied by Cookson and Eisenack (1961) and

Douglas (1962).

V.D.M. Ecklin No.S e
SAMPLE DEPTH (ft.) SPORE-POLLEN ZONE
core AO 2142-44 Tertiary (Eocene)
vemaeaNe Con ( " AR 2474-99  Cyclosvorites hughesi
*Vax \" (unit not determined)

1" AS | 2561-68 not determinable
Reference: Dettaann (1965a).
Comments: Core AS is devoid bf plant microfossils; core AR appears

to be within the Cyclosporites hughesi Subzone but 1écks diagnostic §p¢ci§§
-

.of the units of this subzone. '

L4

& & Ouea V.D.M. Birrecurra No.l

Cookson (1954) and Cookson and Dettmann (19585) examined horizons from

between 1089 feet and 1102 fect. These sediments contain Coptosporaz paradjoxa

and are clearly within the Coptospora paradoxa Zone. Other species present
A
suggest that the sediments are within the upper part of the zone. Overlying

sediments at 1006 -1022 feet are of Paleocene age (Triorites edwardsii Zone).

Qutcrop laterial

More than 40 outcrop samples from the Otway Group were examined
palynologically by Dettmann (19¢4g). Only three of the samples yielded

sufficiently diverse and well preserved microfloras for zonal attribution
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of the sediments viz:

P35 Dictyotosvorites speciosus Zone (no older than Forazini-

sporis asymmetricus Unit) or Dictyotoscvorites filosus Unit.,

PS5 Crybelosporites striatus Subzone or Coptospora paradoxa Zone.

Blanket Bay Crybelosvorites striatus Subzone

Several outcrop samples from the Otway Basin were studied by Dettmann (1983a).

These include:

Barongérook'Creek, 3m, SE Colac Coptosvora paradoxa Zone .
(unnaued unit)
Devil's Kitchen, 35m. SE mouth " "
of Gellibrand River . .
Bellarine Peninsula " ? '
Barrabool Hills _ .Crybelosporites striatus Subzone

DISTRIBUTION OF THE SPORE-POLLEN ZONES

The following notes include brief reference to the known distribution
of the spore-polle; zones in the Victorian section of the Otway Basin, and to
the sequences in which the individual zones are most completely represented.
They are intended to supplement the information tabulated on the preceding
pages. Evaluation §f the relationships existiﬁg between the spore-pollen
zones and the lithological units of the basin has not been attempted since
the writer does not have detailed;infﬁrmation on the precise extent’ of the
rock units in each section.

Jurassic

Sediments at 7385-95 feet in Casterton No.l well are believed %o
be of Jurassic age and occur beneath a Lower Cretaceous sequence, As discussed
previously, the palynological evidence indicates an'ege nd older than the
diddle Jurassic and possibly no younger than the Oxfordian-Kimeridgian.

Proan the sape well, EvanspZiégGQ/)reports the occurrence of "two dolerite

sills (7850-79 ft and 7895-947 ft) of Jurassic (153 m.y.) or Lower Cretaceous

(120 m.y.) age".



* ° The zone has been identified only in several subsurface sections
and 1is bcstrknown from Penola No.1 well, 4766-76 feet in South Australia.
In Victoria, horizons in Pretty Hill No.l at 6690-7214 feet and in
Woolsthorpe Ho.l at-6580 feet are possibly referable éo the zone; these overlie
be represented in sediments at 6396-406 feet which unconformably overlie iliddle-
Upper Jurassic strata.

Murospora florida Unit

Sediments comprising this unit are of greater proven areal extent

than the Crybelosporites stvlosus Zone.” The unit has been encountered in
numerous subsurface sections, but has not been recognized in outcrop.

In Woolsthorpe No.1 well the unit comprises 1200 feet of sediments,

overlying strata tentatively referred to the Crybelosporites stylosus Zone.
In Casterton No.l well a similar thickness of the unit appears to be developed.
In Garvoc No.l well, the unit is approximately 100 feet thick and rests on

pre-liesozoic metamorphics. The lHurospora florida Unit may also be represented

in Tullich No.1 well (4500-5863 feet), Heathfield No.1 well (6890-7:00 feet),
Pretty Hill No.i well (within the interval 6070-6388 feet), and Eumeralla lo.1

well (10,300-08 feet).

-Rouseisporites reticulatus Unit

The unit has been recognized over wider areas of the basin than

the lurospora florida Unit. It appears to be represented in its entirety

in Heathfield No.1, Casterton No.1, and Eumeralla No.l wells, attaining 4
thicknessA;% iOOOQ— 1600 feet. In Pretty Hill No.i well, the unit is absent

or of considerably thinner development. It has been r;cognized at the base of
the Purrumbete No.l well and within the Lower Cr:taceous sequences in Joolsthorpe

No.1 and Garvoc No.i wells. In Terang No.l bore, horizons of the unitoccur at

the top of the Lower Cretaceous section and beneath Tertiary sediments.
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Foraninisvoris asyznetricus Unit

«.  The unit appears to have extensive areal distribution within the
Otway Basin, but shows considerable variation in thickness from one locality
to another, Although its base was not deternmined in Fergusons Hill No.l and
Anglegea Mo.1 wells, it includes from at least 1400 - 1800 feczt of sedinent.
The unit-gppears to be represented in its entirely én@ is 1300 feet thick in
Purrumbete No.l well, It is probably incompletely developed in Garvoc Ko.l
and Pretty Hill llo.1 wells. In Eumeralla No.l and Heatnhfield No.l wells
apparently complete developments of the unit are at least 500 fest in thickness.
The unit is represented in Casterton No.1 and Woolsthorpe No.l wells? but its

vertical extent is unknown due to insufficient sampling.

Crybelospcrites striatus Subzone

The subzone has been intersected in many of the subsurface sections
examined and is known from at least two outcrop sections (Blanket Bay; Bariatool
Hills). It is probably repfesented in its entirety in Eumeralla and Purrumbete
No.1 wells where it attains thicknesses of 700 feet and 1100 feet repsectively.
Thinner (22.500 feet) developments of the subzone occur in Fergusons Hill No.1
and Heathfield i'o.1 wells, and the subzone appears to be absent from the
Garvoc No.1l sequence. Numerous wells ceased drilling wi%hin the subzone
(Flaxmans No.1 and-Port'Campbell No.4 ﬁells; Carpendeit No.1, Tandarook llo.1,
and Yangery No.l bores); the Tandarook gng Carpendeit -~ Rlo.1 horizons referred
to the subzone occur at or near the top of the Lower Cretaceous sequence.

In Nerita No.l well, the uppermost 1100 feect of the Lower Cretaceous sequerce

is referable to the Crybelosvorites striatus Subzone; in Anglesea No.l well,

the subzone occurs at shallower depths within the upper portion of the Lovwer
Cretaceous. The subzone possibly occurs in Pretty Hdill No.l1l and Pecien lio.l

wells, but its precise extent in these sequences has not been ascertained.



Dictyotosporites filosus Unit

.. Developments of this unit generally comprise a thin sequence cf
sediments that occur in both the South Australian hnd Victorian sections i
the basin, In Fergusons Hill No.l well the unit nay be as much as 1000 fe=st

thick, whereas in Port Campbell No.4 a consideraoly thinner (1ess than 500 fe=?,

(%

development was recognized. The unit occﬁrs in Fl;xpans No.1, Gervoc ilo.1, 2arn
Pretty Hill No.1 wells but its precise vertical extent has not been ascertaincl.
It is also present beneath the unconformity at the top of the Lower Crztaceccus
in Purrumbefe Ko.1 well, Yangery No.l bore and possibly Belfast No.4 bore. its
presence has not been established, possibly dﬁe to lack of saméling‘in
Eumeralla No.1, Tullich No.1l, and Heathfield No. 1 wells.

Coptospora paradoxa Zone (unnamed unit)

This the major portion of the Coptosvora paradoxa Zone includes

up . to 2000 feet of sediments Fergusons Hill No.l, Flaxmans No.;, Port

Campbell No.4, Sherbrook No.1, Eumeralla No.l, Pretty Hill No.1l, Heathf'ield
No.1, and Tullich.No.l wells. The unit also occurs iniPort Campbell No.3

well and in Timboon No.5, Wangoom Nos.2 and 6, llepunga Nb.?, Laang lo.1,
Yangery No.l and Birregurra‘No.l bores. Pecten No.l and pos;ibly Anglesza .0.:
contain developments of the unit which was also identified in outcrop at
Barongarook Creek, Devil's Kitchen, and on the Bellarine Peninsulé.

Tricolpites pannosus Zone

The zone is of more limited areal distribution than the Coopto-

gﬁora Qaradoxa.Zone. It includes a thin sequence of sediments in Pretty
Hill No.l1, Eumeralla No.1, Flaimans No.1, Port Campgell Nos 2 an- 4, and
Peéten No.1 wells., It has also been recognized in:Timboon No.5, Wangocn 0.2,
Mepunga No.7, and Laang No.l bores and may be represenﬁed in Fergusons 1ill
No.1 and Heathfigld No.l wells, The zone has not been recognized in outcrcr;
it contains the first occurrences of dinoflagellates i:: the Upper lesozoic of

the Otway Basin,
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Upper Cretaceous and Tertiary

Upper Cretaceous and ﬁower Tertiary spore-pollen and microplankton
zones ;f Harris (1965), Evans (1966b), and Dettnann and Pleyford (1269) have
not been copsidered in detail in this report. However, reference has been
made to the age and zonal attribution Bf sedinents immediately succeeding
the Lower Cretaceous sequence in the majority of the subsurface sections
exaained.

The oldest Upper Cretaceous spore-pollen zone delineated by

Dettmann and Playford (1969) is the Appendicisporites distocarinatus Zone;

the zone is of ?Cenomanian~Turonian age and is within Evans's (1966b) Ascodiniun
parvun Zone. It has been recognized in several wells within the Port Caampoell

: ) a :
Embayment viz: Porf Caﬁpbell Nos. 1, 2, 3, and 4; Flaxmans No,l; Fergusons
Hill lo.1; Sherbrook No,1; and Pecten -1 wells and Timboon lic.5 and Wangoom
No.2 bores. From available evidence it appears that the zone includes horizons
“of the Waarre Formation which Teylor (1964) and Leslie (1966) place within

the Otway Group. Microfloras of the Vaarre Formation contain several species

not known from the Tricolpites pannosus and older zones., The microfloras, are

hovever, sometimes sparse containing significant proportions of spore-pollen
types thought to have been reworked from the Lower Cretaceous sequence; further
detailed investigation of these microfloras is warranted. .

The succeeding Clavifera triplex Zone appears to be of more limited

-areal distribution than the Appendicisporites distocarinatus Zone.within the:

Port Campoell Embayment with known representation in Port Campbell Nos. 2 and 4,
Flaxmans No.1, Fergusons Hill No,l‘ahd Pecten -1 wells., It is also knwon from
the Tyrendarra Embayment in Yangery No.l bore; Upper portions of the zone
equate with Taylor's (1964) Zonule B znd with Evans's (1966b) "unclassified gap";

the basal horizons are équivalent to the upper part of the Ascodimiur parvun

Zone, Foraminifeeral evidence indicates that the zone is mostly of Turonien age.

Senonian - early Tertiary sediments are of more widespread distribution
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within the Otway Basin. In southern areas of the Port Campbell Embayment

Senonian and younger horizons overlie the Clavifera triplex and Apvendaicisocrites

distocarinatus Zones; to the north the late Cretaceous-early Tertiary

sequence succeeds progressively older horizons of the Lower Cretaceous

.

development,

DISTRIBUTION OF DINOFLAGELLATES IN THE LOJER AND EARLY UPPER

CRETACZ0US OF TdAE OTWAY BASIN

Acid resitant microfossils exhibiting features consistent with
dinoflagellate morphology appear within the Otway Basin in sedimznts of late
Albién or Cenomanian age and persist throughout the Upper'Cretaceqps'sequence.
The assemblages recorded from the Otwéy Basin show a remarkable similarify,
both in specific content and in stratigraphical distribution, to the ones
recorded from marine sequences of the Great Artesian and Carnarvon Basins
(see Cooxson and Eisenack 1958, 1960, 1961, 1962; Douglas 1962; LEvans 1966b).
These data possibly suggest that the Otway Basin dinoflagellates existed in
marine or marginal marine_envicrments despite the fact that modern dinoflagellates
are not restricted to marine habitats. Evidence for a marine origin of
much of the Otway Basin Upper Cretaceous sequence has begn brought forward
by Taylor (1964), but dinoflagellatesvalso occﬁr in horizons for which a
marine origin is less certéin. This is particularly the case for‘sediments:
deposited during late Albian and early Upper Cretaceous (pre-Turonian) times

when dinoflagéllates appeared and became established within the Otway Basin.

As documented in preceding sections of this article, dinoflagellates

meke their initial appearances'within the Tricolpites pannosus Zone, Their
distribution within this zone iﬁ the area studied is clearly not ubiquitous,
eifher in a laterzl or vertical sznse. In fact dinoflégellates appear to be
confined to southerly developments of the zone within the Port Campbell
Embayment, vi.th known representation in Flaxmans No.1 and Port Campbell No.2

wells, Within these sections the dinoflagellates are minor components of the
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microfloras (less than 2%) and are not particularly diverse. Species

represented include Gonyaulacysta spp. (including G. edwardsii), Odontochitinz

operculata, and Ascodiniun parvum. Assemblages containing these species

occur over wider areal extents of the Port Campbell Embayment within the

Appendicisoorites distocarinatus Zone, with documented occurrences from
Port Carcpoell llos. 1,2,5, and 4; Flaxmans Ko.1; Sherbrook No.1l; and Fergusons
Hill Fo.1 wells and Timboon No.5 bore. Similar but =more diverse assenblages

occur within the basal portion of the Clavifera triplex Zone as developed

within the Port Caapbell Embayment (Port Campbell Nos. 2 and 4, Flaxmans Ho.1,
and Fergusons Hill No.l wells) and also within the Tyrendarra Embayment

(Yangery ilo.1 bore). Succeeding horizons of the Clavifera triplex Zone

contain continued appearances of Odontochitina operculata together with the

introduction of several types not known from underlying strata; inrplaces these
assemblazes are associated with Foraminifera indicative of Taylor's (1964)
Zonule B of Turonian age.

The Turonian and later Upper Cretaceous occurrences have not been
docunented in detail in the present account, but from records presente& by
Cookson and Eisenack (1961), Douglas (1962}, Evans (1966b), and Dettmann (1964 a
and later) it appears that dindflageliates attain maximum diversity and areal
distribution during the Senonian in strata attributable to Taylor'; (1964)
Zonule A,

A morphologically distinct group of microplankton referred to
the'heterogenouh group, the Acritarcha, are sometimes associated with
dinoflagellates in the Otway Basin late Albian - uppermost Cretaceous sequence
and also occassionally occur in Lower Cretaceous hoiizons that lack dinoflagellates.
Evans (1966b) has discussed the stratigraphical distribﬁtion of such forms
within pre Up;er Aloian strata, suggesting that certain types nade provide
epheneral evidence for marine incursions during tihis time period. Thilst

several of the forms recorded by him are of algal and possibly chlorophycean
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affinity, and hence probably of aquatic origin, there is as yet no firm eviderce

to postulate their precise enviormental significance,

~ REJORK=ED SPORES AD POLLEW GRAINS IN LOWMR CARETACEOUS

SEDILLNTS OF THE OTJAY BASIN

Numerous records'have been made of the'presence of reworked spores
and pollen grains within the Otway Basin Lower Creta;eous sequence (Evans 1961;
Dettmann 1963b and later; present study). Types identified by these authors
are of Permian; Triassic, and early Cretaceous age. The reworked fossils are

rarely common (forming less than 1% of total microflora) and occur spasmodically

in many of the well sequences studied. ) Their presence illustrates that
Permian, Triassic,.and/or early Cr:ztaceous sediments provided, at least in part,
the source material of the enclosing horizons.

Fossil spores and pollen grains are not particularly durable to
prolonged oxidisation processes and hence to survive_a second cycle of depositicn
need to be transported and buried under non-oxidising conditions (Huir 19?7).
The importance of detectihg revworked spores and pollen grains is stressed by
several workers (eg. Muller 1959, lLuir 1967)‘for if undetected, félse'strati-
graphical and phytogeographical conclusions may be drawn. Spores and pollen
are usually easy to recognisé as having been recycled when the microfloras
with which they are associated are of consideraﬁly younger aspect, However,

' reworkingvis more -difficult to detect when there has been a brief time lepse
between primary and secondar& deposition. Certaihly.in the present study,
representation of reworked Lower :Cretaceous fossils in slightly younger Lower
Cretaceous microfloras .was not ezlways immediately apparent, whereas Permian
and Triassic forns were readily recognized as having been recycied.

From present records, Percian and Triassic spores and pollen
appear to be widely dispersed within the Otway Basin Lower Cretaceous sequence.

They are more persistent within the upper portions of the Dictyotosporites




- uu -
.

speciosus Zone and in the succeeding Coptospora paradoxa and Tricolnites pannosus

Zones, and are as yet unknown from the Crybelospcrites stylosus Zone and

Murospora florida Unit. Permian forms are also well represented in the

Upper Cretaceous - Lower Tertiary sequence (detailed records not given here,
but refer Cookson 1956, Evans 1962, Dettnmann 1967a). However, little evidence
has been brought forward as to possible areas from which the revorked types
were derived during Cretaceous and early'Tertiary tim;s.

Spores and pollen reworked from the Dictyotosporites sveciosus

Zone are also widely distributed in the Tricolpites pannosus Zone and are

occassionally represented in uppermost horizons of the Coptosvora paradoxa Zore,

These data sugzest erosion of the D. speciosus Zone during léte Albian times,
This trend continued throughout the Upper Cretaccous and early Tertiary as
evidenced by the widespread distribution of D. speciosus Zone derivatives,

togetner with reworked types from the Covtospora paradoxa and Tricolpites

pannosus Zones, in the Upper Cretaceous - Lower Tertiary sequence., Within
the Port Campoell Embayment, Lower Cretaceous reworked types are especially
prevalent (up %o 107 of total diéroflora) in horizons immediately above a
suspected hiatus in the Upper Cretaceous sequence. Leslie (1966) refers to
a change in source material of'the Yaarre Formation indicating that the unit
includes reworked Otway Group sediments, and both Leslie and Taylor (1964)
indicate that widespread faulting affected the Lower Crztaceous seqﬁence
during the Upper Cretaceous. Moreover, the m;rine Upper Cretaceous sedicents
accumulated on a sloping surface (of the Otway Group) trending northwest -
southeast (Taylor 1964). Significantly horizons of the Otway Group forming
this sloping surface and which were exposed during the Upéer Cretaceous,
occur in the northern and western portions of the emtayment and are referadble
to the D. speciosus - T. pannosus Zones. Lower Cretaceous sedinents comprising
the Otway Ranges %ere also appafently exposed during the Upper Cretzceous

(Taylor 1964) and although palynological data from this area are neagre,



some horizons are referable to the D. speciosus and C. paradoxa Zones.

. - CONCLUSIONS

Palynological data reviewed in this report serve to illustrate
the time-stratigraphical relationships ‘within, and the structurzl confiiguration
of, the Otway and Merino Groups as developed within the Victorian section of
the basin, 1In Figure i the palynological evidence has been used to express
these features within subsurface developments in the Port Campbell Embayment
and eastern Tyrendarra Embayment., Few sections have been available for study
in other areas of the Victorian section of the basin, but a nunmber of
conclusions may be surmised from the data obﬁained from them, -

Basal horizons of the Mesozoic sequence developed within the
Victorian section of the basin are clearly not everywhere of the same age.
The base of the sequence as encountered in Casterton No.l well is of probable

Middle-Upper Jurassic age and is distinctly older than sediments assigned

tentatively to the Crybelosvorites stylosus Zone and which overlie pre-lesozoic

basement in Pretty Hill No.l and Woolsthorpe No.1 wells. To the east, in
Garvoc No.l well, the base of the Mesozoic sequence is younger and belongs to

the lurosovora florida Unit; in Fergusons Hill No.1l well, basal horizons

are within the Cyclosporites hushesi Subzone and may'be as young as the

Foraminisporis asymmetricus Unit of this subzone,

Palynological evidence supports the presence of an unconformity
between Middle-Upper Jurassic and Lower Cretaceous sediments in Casterton To.l

well, Several other unconformities appear to exist within the Lower Cretaceous

sequence at certain localities. In Garvoc No.l well the Cryocelosvorites

striatus Subzone is not represented and the Forazinisporis asynmmetricus Unit

appears to ve incompletely developed between horizons of the Rouseisoorites

reticulatus and Dictyotosporites filosus Units. The R. reticulatus.- F.

asymmetricus Units and/or C. striatus Suvzone may be incocpleiely represented
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in Pretty Hill No.1 well, and in'ﬂoqlsthorpe No.1 well the R, reticulatus Unit

may be only partially developed. Leslie (1966) suggests the possible existence
.of an ;;conformity within Fergusons Hill No.l well and this may account for the
thin dévelopment of the C. striafus Subzone within this well.

Palynological data also illustrate thet the top of tne Otway Group
and its equivalents does not form a time concordant surface. This is most
clearly evident in the Port Campbell Embayment where more referencg sections have
b;en available for study (see Fig. 1). Within this area, the upper surface of
the Otway Group (excluding Waarre Formation) is youngest along the ;oastal strip
between Port Campbell and Jarrnambool to as far north as Timboon. Here the top

of the Otway Group is comprised of strata belonging to the Tricolpites panrosus

Zone (as in Fergusons Hill No.1, Port Campbell lios., 2 and 4, Flaxmans No.1,
Mepunga Ho.7, Jangoom llo.2, and Timboon No.5). At other localities (Wangoom
No.6 and Sherbrook No.1) uppermost horizons of the Otway Group are probably

older and are referable to the Coptospora paradoxa Zone (unnamed unit). Farther

to the north and west successively older biostratigraphic subdivisions form

‘the top of the Otway Group as encountered in Purrumbete No.1l (Dictyotosnorites

filasus Unit), Carpendeit No.1 (Crybelosporites striatus Subzone) and Terang No.l

(Rouseisporites reticulatus Unit).

A similar situation appears to exist in the Tyrendarra, Embayment
"to the west of Warrnambool. Here data are scarce, but in Belfast No.4 and

Yangery No.l the Dictyotosporites filosus Unit comprises the top of the Lower

Cretaceous sequence, whereas in Eumeralla No.i and Pretty Hill }o.1 horizons

of the Tricolpites pannosus Zone occur beneath Upper Cretaceous sediments.

Few data are available from other areas. In the Anglesea Embayment, upperrost

horizons of the Otway Group are possibly comparablé in age in Anglesea Iio.l

(Crybelosoorites striatus Subzone or Coptospora paradoxa Zone) and Nerita Ko.l

(C. striatus Subzone); outcrops in the Cape Otway - Colac zrea are wikthin the

upper part of the Dictyotosporites sveciosus Zone and the Coptosvora paradoxa

Zone, Uppermost horizcns of the Lower Cretaceous
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sequence in Heathfield MNo.l are within the Tricolrites pannosus Zone, but vere

not sampled in Casterton Ho.1 and Tullich No.l1,
Marine influences testified by the presence of dinoflagellates

occurred during deposition of the Tricoloites pannosus Zone in Flaxmans No.l

and Port Campbell lio.2 wells, The remainder of the Lower Cretacéous saaples
studied lack palynological evidence that unequivocaﬁ}y suggest deposition
under marine conditions.

Source material of the Lower Cretaceous sedirents appears to
have been partly derived from Permian and Triassic sediments. Developments

of the sequence were in places eroded contemporaneously with deposition

of late Albian - Lower Tertidny strata.
REFERENCES

Balme, B.E., 1957, Spores and pollen grains from the Mesozoic of Western
Australia. C.53.3I.3.0. Aust. Coal Res, Sect., T.C. 25, 1-48.

Balme, B.E. 1964, The palynological rscord of Australian pre-Tertiary flores,
49-80; in Ancient Pacific floras, Univ, Hawaii Press, Honolulu.

Cookson, I.C. 1953, Difference in microspore composition of some samples frouw
a bore at Comaum, South Australia. Aust. J. Bot. 1, 462-473.

Cookson, I.C., 1954, Apalynological examination of No.l bore Birregurra,
Victoria., Proc. Roy. Soc. Vict. 65, 119-128,

Cookson, I.C. 1956. The occurresnce of Paleozoic microspores in Australian
Upper Cretaceous and Lower Tertiary sediments, ~Aust. J. Sci. 18,
56-58,

. Cookson, I.C, and Dettmann, M.E. 1958a. Cretaceous 'mégaspores' and a closely
associated microspore from the Australian region., licropaleont.
39-49,

Cookson, I.C. and Dettmann, M.E. 1958b. Some trilete spores fron Upper Mesozoic
deposits in the eastern Australian region. Proc, Rov. Soc, Vict.
70, 95-128,

Cookson, I.C, and Dettmann, U.E, 1959, On Schizosporis, a new form genus from
Australian Cretaceousa deposits. iicropaleont. 5, 213-216.

[

4,

Cookson, I.C. and Eisenack, A. 1958, llicroplankton from Australian and liew
Guinea Upper Mesozoic sediments. Proc. Roy. Soc, Vict. 70, 19-79.

Cookson,I.C. and Eisenack, A. 1960. Micropalnkton from Austrzlian Cretaceous
sediments, licropaleont. 6, 1-18.

Cookson, I.C. and Eisenack, A. 1961. Upper Cretaceous microplankton fron the
Belfast No.4 bore, south-western Victoria. Proc. Rov. Soc, Vict,
74, 69-76. '




-

-

Cookson, I.C. and Eisénack, A. 1962, Additional microplankton from Australian
Cretaceous sediments. licronaleont, 8, 485-507,

Dettmenn, M.E. 19€3a. Upper lesozoic microfloras from south-eastern Australia,
Proc, Roy. Soc, Vict. 77, 1-148. :

Dettmann, ll,B. 1963b. Palynological report on non-marine Lower Cretaceous
sediments intersected in .p.d. Eumeralla No.l and 7.B.d. Pretty
Hill No.1 wells. Unpubl. report submitted to Frome-Broken Hill
Co. Pty. Ltd, 14/11/63.

Dettmann, L.E. 1964a. Palynological report on lesozoic core samples from the
lower norizons intersected in F.B.H. Port Campoell No.1, No.2, and
No.5 wells, Ibid. 3/3/64. .

Dettmann, M.E. 1964b. Palyﬁological report on Cretaceous core csamples from
F.b.H. Flaxmans Ko.l well. Ipid., 7/4/64.

Dettmann, N.B. 1964c. Palynological report on core samples from Timboon No.5
bore. Ibid. 24/4/64.

Dettmann, N.E. 1964d. Palynological report on F.B.H. Ferzusons Hill No.l and
F.B.H. Sherbrook No.l wells., Ivbid. 3/6/64.

Deitnann, M.E, 1964e, Palynological report on sidewall cores from F.B.i.
Fergusons Hill Ko.1 well. Ibid. 12/6/64.

Dettmann, M.E. 1964f, Palynological report on Vengoom No.2 and No.6 bores.,
Ibid. 27/7/64.

Dettmann, M.E. 1964g. Sporeé and pollen grains from the Otway Group outcrop.
Toid. 29/6/64. ’

" Dettmann, M.E. 1964h, Palynological report on Fort Campbell No.4 well., Ibid,
2/10/64,

Dettmann, H.E. 1964i. Further palynological observations on F.B,H. Eumeralla
No.1 and F.B.H. Pretty Hill lo.1 wells. Ibid. 23/11/64.

-

Dettpann, M.Z. 1964j. Palynology of core samples from Terang No.l, Carpendeit,
Tandarook, Kepunga No.7, Panmure No.2, and Cooriejong No.l bores.,
Tbid, 17/12/64. ‘

Dettmann, M.E. 1965a. Palynology of core samples from Yangery No.1, Laang llo.1,
Belfast No.4, Heywood Mo0.10, Narrawaturk No.2, Portland No.3,
Latrobe No.1, and Ecklin No.3 bores. Ibid. 31/5/65. ~

) Dettmann, M.E. 1965b. Palynological report on Planet Heathfield No.1 well,
Ibid. 30/6/65.

Dettmann, M.E. 1965c. Palynological report on ODNL Anglesea No.l well.
Ibid. 21/9/65.,

Dettmann, M.E. 1965d. Palynological report on Planet Hegthfield No.1, Casterton
. No.1, and Tullich No.l wells. Unpubl, report sutmitted to Planet
Exploration Company Pty. Ltd. 12/10/65.
Dettmann, M.E. 1967a. Palynological report on Shell Pecten 1-A well, 40/4-feet -
: 9505 feet. Unpubl. report submitted to Shell Development (Australia)
Pty. Ltd. 30/8/67. :
Dettnann, M.E. 1967b. Palynological report on Shell Nerita No.1 well, 2106-
6456 feet. Ibid. 20/9/67.

Dettmann, M.E. 1968a. Palynological report on Interstate Woolsthorpe No.1
well, 4300 feet - 6330 feet. Ibid. 9/9/63.

Dettmann, .E. 1968b. Palyhological report on Interstate/Shell Garvoc No.1l
well, 5076 feet - 4964 feet. Ibid. 4/10/68.

p—



- Juv -

Dettmann, M.E. 1968c. Palynological report on Interstate/Shell Purrumbete o.l
well, 1602 feet — 5925 feet. Ibid. 51/10/68.

Dettmann, N.E. 1968d. Palynological correlation of Lower Cretaceous sedinents
in Woolsthorpe No.1, Garvoc lio.1, and Purrumbete l'c.l rells,
Tvid. 14/11/68.

Dettmann, M.E. and Playford, G. 1969. Palynology of the Australian Cretaceous -
a review; in Stratigrachy end Palacontolocy, Essavs in ‘ionour of
Dorothy Hill ({.S... Canopbell, Zd.); Chaapter 9, 174-210. Aust, Iiat,
Univ, Press, Canoerra,

Douglas, J. 1962, liicroplankton of the Deflandreidae Group in Vestern District
sediments. iiin., Geol, J. 6, 17-32.

Evans, P.R.. 1961, A palynological report on 0il Development N.L. Penola :o.1
well, South Australia. Bur. ilin. Resourc. Aust. Rec. 1961/76 (uncuzl,

Evans, P.R. 1962. Palynological observations on F.2.H, Flaxman's Hill Io.l
well, Ibid. 1982/57.

Evans, P.R., 1966a. Mesozoic stratigraphic palynology in Australia. Aust. O.
Gas J. 12, 33-63. .

Evans, P.R. 1966b. lMesozoic stratigraphic palynology of the Otway Basin.
Bur, Hin. Resourc. Aust. Rec. 1966/69 (unpubl.).

Evans, P.R, 1966¢c. Idem. Ibid. 1966/170 (unpubl.).

Evans, P.R. and Hawkins, P.J. 1967, The Cretaceous below the lurray Basin.
Tbid. 1967/137.

Harris, W.K. 1964, Beach Petroleum 'L Geltwood Beach No.l well. Palynologiccl
examination of cores. Dept. Mines S.A. Pal. Sec. Palyn. Rep. 12/83
(unpubl.).

Harris, 7.K. 1965, Basal Tertiary microfloras from the Princetown area,
Victoria, Australia. Palaeontographica 115B, 75-106.

Hodgson, E.A, 1964. A palynoiugical report on Planet Heathfield No.l well.
Bur, Min. Resourc, Aust. Rec. 1963/74, (unpubl.).

Leslie, R.B, 1966. Petroleum exp.oration in the Otway Basin. 8th Comp, in,
Met, Conzr. Aust. N.Z., 34th Tech, Sess. , 5, 205-216.

Muir, M.D. 1967. Reworking in Jurassic and Cretaceous spore assecblages.
“Rev, Palaeobotan. Palynol. 5, 145-54. -

Muller, J. 1959. Palynology of Recent Orinoco delta and shelf sediments.
Micropaleont. 5, 1-32.

Taylor, D.J. 1964, PForaminifera and stratigraphy of western Victorian
Cretaceous sediments. Proc, Roy. Soc. Vict. 77, 535-603.

: Mary E. Dettmann,

25th July, 1969, . . Departrent of Geology,
University of Alberta,
Edmonton, Alberta,
CAIADA.



I

D A4) TIVIS IVIOILLAIA T T 1T ' |
AN ,\u ‘ Q009 o)

| ”0 \k&\ ul—(ow J(FZQN-“OI — M — T Yyy 4‘
\ A . (s%/2m) T T ]

Tyd

142

[ &-NE




EXPLANATION OF FIGURE 1

Dol A3 aor : .
ranei ‘aiagrenl Snowing Gis

fﬂlb_”d Tricolvites pannosus Zone

Coptospora paradoxa Zone (unnamed Unit)

Dictyotosporites filosus Unit

o]
Q

useisporites reticulatus Unit

Hurospora florida Unit

Crybelosporites stylosus Zone

Well symbols:

EML - Eumefalla No. 1 well PC4 - Port Campbell No. 4 well
PH1 - Pretty Hill No. 1 well FH1 - Fergusons Hill lio. 1 well
B4 - Belfast No. 4 bore PR1 - Purrumbete No., 1 well

Y1 -~ Yangery No. 1 bore . CP1L - Carpendeit.No. 1 bore

W6 - Wangoom No. 6 bore TR1 - Terang ifo. 1 bore

MP7 /- llepunga No. 7 bore ) GR1 - Garvoc No. 1 well

F1 - Flaxmans No. 1 well WL1 - Woolsthorpe No. 1 well

Heavy black lines connecting well sections represent top of Lower Cretaceous

Otway Group.

Black crosses denote (pre-Mesozoic) basement.
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