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I SUMMARY 

1117m (swc) - 1263m (swc) : upper M.diversus Zone : Early Eocene 
:‘nearshore to marginal marine : immature. 

1268m (swc) - 1285m (swc) : middle M.diversus Zone : Early Eocene 
: nearshore marine : immature. 

1310m (swc) - 1321.5m (swc) : upper L.balmei Zone (dinoflagellate 
Zone unknown) : late Paleocene : nearshore to offshore marine 
: immature. 

1327.5m (swc) : lower Lbalmei Zone (T.evittii Dinoflagellate 
Zone) : offshore marine : immature. 

1330m (swc) - 1430m (swc) : T.lonqus Zone : Maastrichtian : 
brackish at 1430m, nearshore marine (M.druggii Dinoflagellate 
Zone) 1358m to 1330m : marginally mature. 
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Twelve sidewall cores were examined from Beach Henke-1 for 
biostratigraphy and spore colour. Yields were generally good. The 
samples are assigned to five 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 
(198% which draws on all previous work. The Tertiary zonation 
is that of Stover and Partridge (1973) and Stover and Evans 

(1973) as modified by Partridge (1976). 
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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 philosophies 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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III PALYNOSTRATIGRAPHY 

A. 1117m (swc) -1263m(swc) : upper M.diversus 

4 

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. Proteacidites 
and Dilwynites dominate the assemblages, and the presence of 
Anacolosidites acutullus, Cyathidites gigantis, Proteacidites 
kopiensis and Triporopollenires ambiguus generally support 
the assignment. Minor Permian reworking was seen. 

The dinoflagellates include Apectodinium homomorphum, 
Deflandrea obliquipes and Muratodinium fimbriatum but are not 
sufficient for clear dinoflagellate zonal assignment. 

Nearshore marine environments are indicated at 1263m by the 
25% dinoflagellate content and moderate diversity. Marginal 
marine environments are indicated at 1117m by the rare 
dinoflagellates and their low diversity. 

Yellow spore colours indicate immaturity for hydrocarbons. 

B. 1268m (swc) - 1285m (swc) : middle M.diversus Zone 

Assignment to the middle Malvacipollis diversus Zone is 
indicated at the top by the absence of younger indicators, 
and at the base by oldest Anacolosidites acutullus. 
Banksieacidites arcuatus, and Triporopollenites ambiguus 
without older indicarors. Haloraqacidites harrisii is the 
most common pollen seen. Dinoflagellates include Apectodinium 
homomorphum, Muratodinium fimbriatum, Deflandrea dartmooria 
and Hafniasphaera septata and are consistent with the spore 
pollen assignment, but not sufficient for clear 
dinoflagellate zonal assignment. 

Nearshore marine environments are indicated by the frequent 
(30%) dinoflagellate content and moderate diversity. Leaf 
fragments and spores and pollen are very common. 



Yellow spore colours indicate immaturity for hydrocarbons. 

c. 1310m (swc) - 1321.5m (swc) : upper L.balmei Zone 

Assignment to the upper Lygistepollenites balmei zone is 
indicated at the top by youngest Gambierina rudata, G 
edwardsii and Lygistepollenites balmei, and at the base by 
oldest Proteacidites incurvatus and P. qrandis. Proteacidites 
and Gleicheniidites are the dominant forms. 

The dinoflagellates seen are generally consistent with the 
spore pollen zonal assignment, but not sufficient for 
dinoflagellate zonal assignment. 

Nearshore marine environments are indicated by high 
dinoflagellate contents (69% at 1310m, 50% at 1321.5mr 30% at 
1318m), and moderate diversity. Spores and pollen are also 
common and diverse. 

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

D. 1327.5m (swc) : lower L. balmei Zone (T. evittii 
Dinoflagellate Zone) 
Assignment to the lower Lyqistepollenites balmei Zone is 
indicated by the absence of younger or older indicators, and 
confirmed by the dinoflagellates. Spores and pollen are 
relatively scarce1 swamped by the dinoflagellates. 
Assignment to T. evittii Dinoflagellate Zone is indicated by 
the dominance of Palaeoperidinium pyrophorum in a moderately 
diverse assemblage which also included Deflandrea and 
Spinidinium spp. 
Offshore marine environments are indicated by the dominance 
(90% of palynomorphs) of dinoflagellates and the scarcity of 
spores and pollen. 
Yellow to yellow/brown spore colours indicate immaturity for 
hydrocarbon generation. 



E. 1330m (swc) - 1430m (swc) : T.longus Zone 

Assignment to the Tricolpites lonqus Zone is indicated at the 
top (1330m) on dinoflagellate evidence, confirmed at 1358m on 
youngest Quadraplanus brossus, Tricolpites confessus, T. 
longus I T. waiparaensis and Triporopollenites sectilis, At 
the base, zonal assignment is indicated by oldest 
Tetracolporites verrucosus and Tricolpites longus. 
Proteacidites and, Dilwynites dominate the assemblages. Minor 
Eocene caving was seen at 1330m. 

Age diagnostic dinoflagellates include Isabelidinium 
pellucidium and common Manumiella coronata at 1330m and 1344m 
and rare I. pellucidurn, M. coronata and M. druggii at 1358m 
indicating assignment of these samples to the M. druggii 
dinoflagellate zone. The sample at 1430m lacks age diagnostic 
dinoflagellates and cannot be assigned to any zone. 
Nearshore marine environments are indicated at 1330m to 
1358mr where frequent low diversity dinoflagellates occur. 
At 1430mr dinoflagellates are extremely scarcer and brackish 
environments are indicated. 

Yellow /brown spore colours indicate marginal maturity for 
oil generation, and immaturity for gas/condensate generation. 
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IV CONCLUSIONS 

A. Log picks are generally compatible with the palynology with 
two major exceptions. 

The usual situation is for Pember Formation (upper L. balmei 
Zone at its base) to conformably overlie Pebble Point 
Formation (upper L. balmei Zone and coeval E. crassitabulata 
Dinoflagellate Zone) which then unconformably overlies 
Curdies or Paaratte Formation (Late Cretaceous T. longus 
Zone). In this well, the Pebble Point top and base log picks 
appear to be at 1320m and 1339.5m respectively (relying 
heavily on the PEF log). 

This clearly suggest Pebble Point lithology at 1330m with a 
late Cretaceaus date. This is highly anomalous and may 
represent very heavy reworking (perhaps a fallen block from 
the fault scarp), sample mixup, or a new piece of geological 
knowledge. Examination of cuttings may eliminate the second 
possibility, while mounting regional knowledge may help to 
evaluate the other two. 

This also clearly suggests that normal L. balmei Zone 
(E.crassitabulata Zone) section exists at this location 
(1320m - 1327m). There is scope to argue that the interval 
1303m - 1320m may belong to the Pebble Point Formation on 
sonic and PEF responser but the lithology is certainly 
anomolous. 

The presence of Pebble Point Formation of lower L. balmei (T. 
evitti) assignment is unusual as this Zone is not normally 
seen outside the Gippsland Basin. Its presence here and in 
Wilson - 1 suggests that it may be more common than 
previously recognised, and may represent Pebble Point 
Formation older than previously seen. Alternatively, it may 
represent a facies feature, with a background Pebble Point 
dinoflagellate assemblage, with the evittii Zone features 
superimposed under favourable facies conditions. 
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B. Environments are generally compatible with the regional 
picture, with the most marine intervals in the latest 

Cretaceous and Paleocene. The Eocene Dilwyn section in this 

location is significantly more marine than is often seen in 

'the Otway Basin. 

c. Maturity data indicate that the base of the drilled section 

is only marginally mature for oil. Deeper burial offstructure 

and the undrilled section could have provided suitable mature 
source rocks. 
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SPECIES LOCATION INDEX 
'nde:; numbers are the columns in which species appear. - 
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SPECIES 

ACHOMOSPAERA ALCICORNU * 
ACHOMOSPHAERA CRASSIFELLA * 
ACHOMOSPHAERA RAMULIFERA * 
ADNATOSPHAERIDIUM RETICULENSE * 
ALISOCYSTA CIRCUMTAEULATA * 

ALISOCYSTA MARGARITA * 
ALISOCYSTA NEW SP. * 
APECTODINIUM HOMOMORF’HA (L.) * 
APECTODINIUM HOMOMORPHA ISHI) * 
APECTODINIUM HYPERACANTHA * 

AFECTODINIUM QUINQUELATA * 
APTEODINIUM SF'. * 
AREOLIGERA SENONENSIS * 
AREOSPHAERIDIUM MULTICORNUTUM * 
EOTRYOCOCCUS * 
CASSICULOSPHAERIDIA SPP. * 
CASSIDIUM FRAGILE * 
CEREFROCYSTA SF’. * 
CORDOSPHAERIDIUM FIEROSFINOSUM * 
CORDOSPHAERIDIUM INODES * 
CORDOSPHAERIDIUM MULTISPINOSUM * 
CORRUDINIUM SW. * 
DAFSILIDINIUM F'ASTIELSII * 
DEFLANDREA CF. EXTENSA * 
DEFLANDREA DARTMOORIA * 



y&s 
_ 03 

66 
-45 I 
-67 

6 rl 
24 

-!91 
111 

-94 
- 1 

69 
?, 12 
,95 

29 
713 
-2 V 

7 
w -& 1 

126 
-)96 
ay ?Q 

71 
-72 
-73 

3 A 
7; 

-75 
~76 

54 
7114 
-97 

4' Pa- 
12, 

- 56 
- 77 

128 - 7 -2 
,. 2-q .3 L 
,129 

4 
- 45 

= - A 
139 

-135 
-115 

77 I. --' -2 
6 d 7- 

- / 
'r 

A 35 
136 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

9 

* 

* 

* 

s 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

DEFLANDHtH UltikLII * 

DEFLANDREA DILWYNENSIS * 
DEFLANDREA MEDCALF I I * 
DEFLANDREA OELIi2JIPES * 
DEFLANDREA FACHYCEROS * 
DEFLANDREA SPECIUSUS * 
DEFLANDREA TRUNCATA * 
DYPHES COLLIGERUM * 
EOCLADOPYXIS PENICULATA * 
EXOCHOSPHAERIDIUM FHRAGMITES * 
FIBROCYSTA BIF'OLARE * 
F I BROCYSTA VECTENSE * 
GLAPHYROCYSTA RETIINTEXTA * 
GLAPHYROCYSTA SF’. * 

HAFNIASPHAERA SEPTATA * 
HETERAULACYSTA HETERACANTHUM * 
HYSTRICHOSPHAERIDIUM TUBIFERUM * 
IMPAGIDINIUM DISPERTITUM * 
IMTAGIDINIUM MACULATUM * 

ISADELIDINIUM PELLUCIDUM * 
EENLEYIA PACHYCERATA * 
MANUMIELLA CORONATA * 
MANUMIELLA DRUGGII * 
MURATODINIUM FIMBRIATUM * 
OFERCULODINIUM CENTROCARPUM * 

- PALAEOCYSTOD IN I UM AUSTRAL I NUM * 
PALAEOCYSTODINIUM GOLZOWENSE * 
PALAEOPERIDINIUM PYROPHORUM * 
PALAEOSTOMOCYSTIS LAEVIGATA * 

F’ARALECANIELLA INDENTATA * 
PTEROSPERMELLA * 
SPINIDINIUM ESSOI * 
SPINIDINIUM LANTERNUM * 
SPINIFERITES RAMOSUS * 

THALASSIPHORA F'ELAGICA * 
THALASSIPHORA SF', * 
TRITHYRODINIUM SF‘. * 
WETZELIELLA ARTICULATA * 

*MICRHYSTRIDIUM* 
AMOSOPOLLIS CRUCIFORMIS 
ANACOLOSIDITES ACUTULLUS 
ANNULISPORITES FOLLICULOSA 
AUSTRALOPOLLIS ObSCURUS 
EANKSIEACIDITES ELONGATUS 

CERATOSPORITES EQUALIS 
CICATRICOSISPORITES AUSTRALIENSIS 
CLAVIFERA TRIF'IEX 
CONVOLUTISPORA SF’P. 
CUPANIEIDITES ORTHOTEICHUS 
CYATHIDITES GIGANTIS 
CYATHIDITES SPLENDENS 
CYATHIDITES SFP. 
DACRYCARPITES AUSTRALIENSIS 
DILWYNITES GRANULATUS 

DILWYNI TES TUEEECULATUS 
DIPORITES SF'. 
ERICIFITES SCAERATUS 
FALCISPORITES SIMILIS 
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GAMBIERINA RUDATA 
GEPHRAPOLLENITES WAHOOENSIS _'- 
GLEICHENIIDITES 
HALORAGACIDITES HARRIS11 
HERKOSPORITES ELLIOTT11 
INTRATRIPOROPOLLENITES NOTABILIS 
ISCHYOSPORITES GREMIUS 
LATROBOSPORITES CRASSUS 
LATROEOSPORITES OHAIENSIS 
LYGISTEPOLLENITES BALMEI 
LYGISTEPOLLENITES FLORINII 
MALVACIPOLLIS DIVERSUS 
MALVACIPOLLIS SUBTILIS 
M ICROCACHRYIDITES ANTARCTICUS 
MYRTACEIDITES SPP. 
NOTHOFAGIDITES BRACHYSPINULOSUS 
NOTHOFAGIDITES EMARCIDUS 
NOTHOFAGIDITES ENDURUS 
NOTHOFAGIDITES FLEMING11 
NOTHOFAGIDITES SENECTUS 
OSMUNDACIDITES WELLMANII  
PERIPOROPOLLENITES DEMARCATUS 
PERIPOROPOLLENITES POLYORATUS 
PERIPOROPOLLENITES VESICUS 
PHYLLOCLADIDITES RETICULOSACCATUS 
PHYLLOCLADIDITES VERRUCOSUS 
PHYLOCLLADIDITES MAWSONII 
PILOSISPORITES GRANDIS 
PODOSPORITES M ICRUSACCATUS 
POLYCOLPITES LANGSTONII 
PROTEACIDITES ADENANTHOIDES 
PROTEACIDITES ANNULARIS 
PROTEACIDITES GRANDIS 
PROTEACIDITES INCURVATUS 
PROTEACIDITES KOPIENSIS 
PROTEACIDITES ORNATUS 
PROTEACIDITES PACHYPOLUS 
PROTEACIDITES PALISADUS 
PROTEACIDITES SCAIXIRATUS 

PROTEACIDITES SPP. 
PROTEACIDITES TENUIEXINUS 
PROTEACIDITES TUBERCULIFORMIS 
QUADRAPLANUS EROSSUS 
RETITRILETES AUSTROCLAVATIDITES 
SPINIZONOCOLPITES PROMINATUS 
STEREISPORITES (TRIPUNCTISPORIS) SPP. 
STEREISPORITES ANTIQUASFORITES 
STEREISPORITES REGIUM 
TETRACOLFORITES MULTISTRIXUS 
TETRACOLFORITES VERRUCOSUS 
TRICOLPITES CONFESSUS 
TRICOLPITES GILL11 
TRICQLPITES LONGUS 
TRICOLFITES PHILLIPS11 
TR I COLF I TES SAEULOSUS 
TRICOLFITES SF'F. 



P 12 TRICOLPORITES LILLEI 
- 9 49 TRICOLPORITES SPP. 
-43 TRIPOROLETES RETICULATUS 
1 08 TRIPOROPOLLENITES AMBIGUUS 

244 TRIPOROPOLLENITES SECTILIS 
17 +- VERRUCOSISPORITES KOPUKUENSIS 
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