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1089m (swc) - 1173m (swc) : upper M. diversus Zone,: Early Eocene

‘ M I SUMMARY

: Marginally marine : immature.

.l 1194m (swc) : indeterminate : nearly barren.

1195m (swc) - 1223.5m (swc) : upper L. balmei Zone (E.
crassitabulata Dinoflagellate Zone) : Paleocene : immature

{omem

of fshore marine.

»‘j 1237m (swc) : lcwer L. balmei (T. evittii Dinoflagellate Zone :

Paleocena : cffshore marine : marginally mature.

1274m (swec) - 1281.5m (swc) :‘very lean - presumed Tertiary.

I

1285m (swc) - 1308.5m (swc) : T.longus Zone : Maastrichtian :

marginally marine at 1308.5m, marine (M.druggii
Dinoflagellate Zone) at 128fm : marginally mature.
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INTRODUCTION

Eleven sidewall cores were examined from Beach Wilson-l for
biostratigraphy and spore colour. Yields were geneéally good. The
samples are assigned to four palynological zones on the basis of
the supporting data presented here as Appendix I. The Cretaceous
zonation used is basically that of Helby, Morgan and Partridge
(1987), which draws an all previous work. The Tertiary zonation
is that of Stover and Partridge (1973) and Stover and Evans
(1973) as medified by Partridge (1976).

Maturity data was generated on the Thermal Alteration Index (TAI)
Scale of Staplin and plotted on Figure 2 as a Maturity Profile.
The oil and gas windows on Figure 2 follow the general consensus
of geochemical literature. The oil window corresponds to spore
colours of light-mid brown (2.7) to dark brown (3.6) and would
correspond to Vitrinite Reflectances of 0.6% to 1.3%.
Geochemists, however, have not reached universal agreement on
these values and argue variations based on kerogen type, basin
type and basin history. The maturity interpretation is thus open
to reinterpretation using the basic colour observations as raw
data. However, the range of interpretation philoscphies is not
great, and would probably not move the oil window by more than
200 metres. Instrumental geochemistry offers quantitative and

repeatable raw data.
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AGE

SPORE - POLLEN
ZONES

DINOFLAGELLATE
ZONES

Early Oligocene

P. tuberculatus

usner N_. ssnerus
usper N, ssnerus

P. coma tum

middie N, asperus

V. extensa

Middle Eocene

lower N. asperus

P. asperopolus

W. echinosuturata

W. edwardsii

W, thempsonae
> W. ornata
- ——
s upper M. diversus W '
% Early Eocene middle M. diversus
-
lower M. diversus W. hyperacantha
>
: N
S upper L. baimei A. homomorpha
Paleccane £. crassitabulata
lower L. balmei-
T. evittii
M. druggii
Maastrichtian T. longus
T. lillei .
o l.korojonense
3 Campanian
-] N. senectus X. australis
o -
2 N. aceras
@ Santonian T. pachyexinus l. cretaceum
(&) U. porifera
© Coniacian
] ] C. triplex C. striatoconus
- Turonian
N P. infusorioides
Cenomanian A. distocarinatus
Late P. pannosus
Albian Middle upper C. paradoxa
lower C. paradoxa
) Early I C. striatus
-}
Q
g upper C. hughesi
% Aptian
et lower C. hughesi
S v 9
> Barremian
b F. wonthaggiensis
o Hauterivian
Valanginian upper C. austraiiensis
Berriasian I lower C. australiensis
‘g ;
5 Tithonian’ : R. watherooensis
=
FIGURE 1 ZONATION FRAMEWORK
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III PALYNOSTRATIGRAPHY

A. 1089m (swc) - 1173m (swc) : upper M.diversus Zone

Assignment to the upper Malvacipollis diversus Zone is
indicated at the top by the absence of younger indicators and

at the base by oldest Proteacidites pachypolus. Assemblages
are dominated by Proteacidites spp. and Cyathidites spp..,
with minor Cretaceous and Permian reworking. The presence of

Cyathidites gicantis, Proteacidites grandis, P. kopiensis, P.

ornatus; Soinoz=anocoloites prominatus and consistent
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Malvacioollis diversus offer general support to the

assignment.
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homomoronum, D2flandrea obliquipes and Muratodinium

D

fimbriatum and are consistent with the spore-pollen
assignment. The assemblages lack the key taxa to enable

dinoflagellate zonal assignment.

Marginally marine environments are indicated by the abundant
and diverse socres and pollen, and only very scarce low
diversity dincflagellates. The presence of the freshwater

alga Botryocsccus indicates some freshwater influence.

Spore colours c¢f yellow to yellow/brown indicate immaturity

for hyvdrccarbon generation.
B. 1194m (swc) : indeterminate

The yield from this sample was too lean to enable zonal
assignment. The taxa observed may therfore be partly or

largely mud contamination. The presence of Proteacidites

grandis and P. incurvatus however, suggests an upper L.balmeil

or younger assignment.

Amongst the very few dinoflagellates seen, Apectodinium

homomorphum suggests assignment to the A. homomorphum or
younger zones (equivalent to the upper L. balmer or younger
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spore-pollen assignment). Manumiella coronata is reworked

from the Cretaceous.

Marine environments are suggested by the presence of

- dinoflagellates, although too few were seen to accurately

assess their relative abundance.

Yellow to yellow/brown spore colours indicate immaturity for

hydrocarbon generation.

1195m (swec) - 1223.5m (swc) : upper L. balmei Zone (E.

crassitabulata Dinoflagellate Zone).

Assignment to the upper Lygistepollenites balmei Zone is

indicated at the top by youngest Gambierina rudata, supported

by dinoflagellate evidence, and at the base by oldest

Proteacidites grandis and P. incurvatus. However, the

shallowest sample (1195m swc) does contain some anomalies

such as Anacolosidites acutullus (suggesting a M. diversus

Zone assignment) as well as Tricolpites longus and T.

sabulosus (suggesting a late Cretaceous age). It is possible

that 1195m could belong to the M. diversus Zone with

significant reworking, but an upper L. balmei assignment is
considersd more likely. The other samples (1215.5 and
1223.5m) conzain common L. balmei indicators and lack any
evidenca of caving or significant reworking, and their

assignment is more confident.

Dinoflagellates are relatively common but are mostly
longranging taxa. Eisenackia crassitabulata occurs at 11935m
and 1223.5m without older indicators, and suggests assignment

of the entire interval to the E. crassitabulata Zone. If,

however, the species is reworked at 1195m, as discussed
above, only the sample at 1223.5m may belong to the Zone.

Offshors marine environments are indicated by the common
dinoflagellates (50% of palynomorphs) and their moderate

diversity.

Yellow to yellow/brown spore colours indicate immaturity for
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hydrocarbon generation.

1237m (swc) : lower L.balmei Zone (T. evittii .Dinoflagellate

Zone)

Assignment to the lower Lygistepollinites balmei Zone is
indicated by Yyoungest L. balmei without older or younger
indicators, and confirmed by the dinoflagellates. Assemblages

are lean, with Gleicheniidites common.

Dinoflagellates are common but not very diverse. The sample

contains dominant Palaeoperidinium pyrophorum, seen in the

Gippsland Basin as typical of the basal Paleocene T. evittii

Dinoflagellate Zone, and worldwide as a Danian or older

feature.

Marine environments, possibly offshore, are indicatad by the
high content (90%) but low diversity dinoflagellates and the

rare low diversity spores and pollen.

Spore colours are yellow/brown, indicating marginal maturity

for oil, and immaturity for gas condensate.
1274m (swc) - 1281.5m (swc) : very lean - presumed Tertiary.

These samples were very lean, partly due to previous samplinc
by AMDEL resulting in small rock volumes being available.

The sample at 1274m was almost barren, and lacks any age
diagnostic species. The sample at 1281.5m is very lean and
centains some obvious caving. However, the prasence of G.
rudata, L. balmei and H. harrisii without older indicators

suggests L. balmei Zone assignment. The non-descript
dinoflagellates include freguent Alisocysta margarita, E.

crassitabulata and Deflandrea spp.r but lack any Manumiella

spp. usually common in the Cretaceous. The samples are
therefore probably Tertiary, but assignment is not

confident.




The presence of frequent dinoflagellates with moderate
diversity, suggests offshoré marine environments. At 1281.5r
(swec), mid to dark brown spore colours suggest maturity for
0il, but this is considered anoméloug and caused by some

factors related to the lithology.

1285m (swc) - 1308.5m (swc) : T.longus Zone (1285m M.druggii
Dinoflagellate Zone)

Assignment to the Tricolpites longus Zone is indicated at the

top by voungest Grapnelispora evansii, Tricoloites
waiparaensis and Triporopollenites sectilis, and confirmed Db

the dinoflagellates. At the base, assignment is indicated by

oldest Tetracolporites verrucosus, Trisunctisooris punctatus

and Tricolpites longus. Assemblages are dominated by

Proteacidites spp., with subordinate Phyllocladidites

mawsconii.

At 1285m, common Isabelidinium pellucidum with some
Manumiella druggii and M. coronata indicate assignment to tn:

M. druggii Dinoflagellate Zone. At 1308.5m, very rare
dinoflaga2llates include I. pellucidum, consistent with the

spore pollen assignment, but not sufficient for

dinoflagellate zone assignment.

Marine environments are indicated at 1285m by the very commo
(90%) dinoflagellates, although diversity is low. Marginal
marine environments are indicated at 1308.5m by the very rar

low diversity dinoflagellates.

Yellow/brown spore colours indicate marginal maturity for

oil, but immaturity for gas/condensate.
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CONCLUSIONS

A.

ng picks are a little unclear due to non-typical lithologies
encountered, including a sandy section with shows at 1192.5m
- 1220.5m. The usual situation is for a Pember Formation
(uppef L. balmei Zone at the base) to conformably overlie a
Pebble Point Formation (upper L. balmei and correlative E.

crassitabulata Dinoflagellate Zone) which in turn

unconformably overlies a Curdies or Paaratte Formation (T.
longus and correlative M. druggii Dinoflagellate Zone).

This well fits this pattern if the Pebble Point is taken to
be 1192.5m to 1283m (that is, if the sandy section is seen as
a facies variant of the normal Pebble Point Formation).
However, if the sample at 1195m is assigned to the M.
diversus Zone, a top Pebble Point pick at 1220.5m would fit
bettar. The PEF log indicates a top Pebble Point at 1192.5m.
In either case, the presence of abundant P. pyrophorum at
1237m (T. evittii Dinoflagellate Zone) is unusual in the

Otway Basin, and may suggest that Pebble Point deposition at
To my knowledg:e

this locality predates deposition elsewhere.
+ this feature and Zone has not previously been seen west of

the Gipopsland Basin.

Environmental data are consistent with regional knowledge,
with the strongest marine influence in the latest Cretaceous

and Paleocene. The Eocene Dilwyn Formation is much less

marine.

Maturity data indicate that the base of the section is only
marginally mature for oil. Deeper burial offstructure and th
undrilled section could have provided suitable mature source

rocks.
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