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320mfzutts) : asp.es opolus (or upper diversus) Zone : Early Eoczne : apparently
maTginal wariae, bui imanne elements, could be caved : Dilwyn is consistent.
400m(cutts) : upper diverst s Zene t - arly Cocews : apparently marginal marine
Dilwyn Formation is hikely.
690m{cutte), 785micruii-  upper or middle diversus Zones : Early Eocene :
appareuntly brackish - .:2h vields with comnion amorphous organic matter
Jilut= the a¢ diagnestic taxa . The Dilwv: w/Pember boundary usually falls in
the midile diverses Zone.
900m(cutis), 1100m(cutts; : middle diversus Zone : Early Eocene : brackish to
marginal marine ;. The Fember. Dilwyn Youndary usuaily falls in this Subzone.
1400m(cutts) : lower diverses Zone - Early Eocene - marginal marine ; Pember
assignment is likely.
1460m(cutis) : lower halmei Zone : Paleocene : marginal marinc : Pebble Point
equivalent is indicated.
NORTH EUMERALLA-t
374.7-377.8m(cutts) : probably upper diversus with heavy asperus caving. : Early or
Middle Eocene : marginally marine : Dilwyn Formation close to the base of the
Nirranda Group see ms likely.
767.8-770.8m(cutts) : indeterminate.
PRETTY HILL-1
39Q.6-396 7m(core) . middle diversus Zone : Early Eocene : marginaily marine
Dilwyn Formation is therefore indicated, not Nirranda.
588-91m(cutts) : hulmer Zone : Paleocene : marginally marine : Pebble Point or basal
Pember Formation are hoth possible.
SHAW-1
28Cmilcutis) : apparently rubercuiatus Zone : Oligocene : nearshore marine :
Nirranda Subgroup seems likely, certainly not Dilwyn.
325m(cutts) : lower asperus Zone (heterophlvcta Dino Zone) : Middle Eocene :
nearshore marine : Nirranda Group is indicated. Top Dilwyn must be below
this point.
" . K3 K} . . -
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SUMMARY

Resolution is restricted in many of these samples due to the availability of cuttings
orly. Downhole caving may therefore be masking older ages with older reworking
difficult to interpre*. Where this is suspected, | have Lighligived it

CODRINGTON-1

417.4m(cutts) : usperus Zone : middle to Late Eocene @ intermediate marine :
Nirranda Sub Group is favoured and Meptinga Fonnution certainly possible.

469.2m(currs), 48 L. 4m(cuits), 670m(cutts) : lean apparently middle diversus Zone
with caved asperus Zone : Early Eocene : marginal to brackish marine
aithough manne irfluence could be largely caved : Either all Pember
equivaleat or some Pember and some Diiwyn is likefy.

688.6micutts) : lower diversiis Zone : Early Eocene : marginal marine : Pember
equivalent rather thar Dilwyn.

EUMERAL? AL

707.8-770. Rm(( utst : epparently ipiddle diversus Zone : Early Eocene : marginally
tanne : lower Didwin o, epper Pemider equivalent is theretore suggested.

813.5-815.6m(cutts) : apnarently serectus Zond/austratts Dinoflageliate Zene :
Campanian . ingginal marine - assuming the oldest elements are in place, the

Paaratte Formaticr is favoured.

GREENSLOFPES-1

590-400m(cutts) : longus Zone : Maastrichtian : nearshore marine : topmost
Cretaceous Paaratte Formation equlvalcnt

. SO—SQm(cun.s)z,pqu’;MZoncm
nearshore but marine elements may be caved . epparently topmost Eume"alla
but Paaratte: Flaxmans is possible.

KILLARA-1

434m{cutts) : apparently longus Zone with caved belme’ {Paleocene) and trace
reworked senectus Zone (Campanian) : apparently Maastrichtian : marginal
marine : overall, Paaratte assignment seems most likely.

NAJABA-1 Sampie size was on the small side, so yields are geneially poor.




INTRGDUCTION

This sample suite was submi:ted by Greg Parker of th+s Viciorian Department of
Energy and Minerals as par: of ¢ s:udy of the cashore Ctway Hasin.

Palynomorph ozsurrence ¢ati 27c shown as Appendix | and irom the basis for the
zssignmeni of the samples 1o the Temiary and Cretaceous Zones.

hn
ZunEtioit is Ld\l Pt

1973} as m¢ ditied by Partridge (1976) and shown in Figure

Tire Cretaceous spore-pollen zonation is essentially that of Dettmann and Playford
(169) combired with Stover and Evans (1973) and Stover and Pariridge (1973) Tuis
framework has been signiSicantly modified and improved by vasicus authors since,
and most recently discussed in Helby et al (1987), and modified in the Eariy
Cretzceous by Morgan {1953) for application in the Otway Basin, as shown in Figure
2

Sample processing usuaiiy involves the icilowiag Jteps. Fatra technigues ave enly
used if reguired.

digest about 10gm of crushed rock in 50% HF ovemnigh:.

wash vut several iimes over 10 micron polyester sieve. Acidify with cens HC!
i€ Tvorosilicate gel torms.

heavy liquid separation used concerntrated ZnBra with SG of 2.0.

wash out float fraction over 10 micron polysster sieve. Acidify if Zn(OH)>
precipiiate forms.

mount a siev ed ketogen stide,

wask. out over lu riicron polyester sieve.
add 5% KOH to uissolve humic acids.
wash out over 10 inicron polyester sieve.

exzmine under microscope for satisfactory oxidation. Repeat steps (f) to (1) if
required.

hea.y liouid separation vsing ZnBra solution (SG of 2.0).

wash ot float fiaction using polyes:2r sieve. Acidify if Zn(OH); precipitate
forms.

dehydrate onto coverslip.

mount microscope slides using Eukitt medium.
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Sample examination usually involves the following steps:

(a)

(b)

(c)

(d;

scan {wo traverses ¢t X 10 ¢~ log the bulk of the assemblage and get some idea
of age.

scan at x 40 and count the fire* 100 specimens to get percencage contents {ix¢
each species. From this, “Sal ne Microplankton Content™ (%¢) can txe
devzloped to provide an index ¢ marine influence. Whae che

GpIe is e
lean to provide 100 enecimens, frequincy - i tizated Tom the specime..s scen

with A=abundant, C=common, F =frequent, R=rare.

returt: o ¥ 10 to scan at least two large coverslips to log rare species, ind
finalise age conclusions. Log more slides if required.

exainine sieved kerogen slide for specimens of Cyathidites to esteblish spore
colour for Spote Colour Maturity Index.

Crean e
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PALYNOSTRATIGRAPHY

CODRINGTON-1

217.4m(cutts) : asperus Zone

Assignment to the Nothofugrdites usperus Zone of Middle Eocene to earliest
Oligocene age is indicated by the dominance ot Norkiofagidues spp (30%)
without other markers. Yields are lean, typical of this part of the section.
Frequent in a low diversiiy assemblage are Cvaihiidites, Ditwviutes,

Falcisporites and Haloragacidites harrisit,

The common dinoflagellates include very common Spinifertes ramosus with
frequent Borrvococcus and Micrhyvstrizlium. Rare 2lements include

Lingulodinnun machacrophorum, Gluphyrocyvsia and Systematophora.

Equal quantities of marine derived dinoflageilates and terrestnially derived
spores and pollen suggest intermiediate marine environmerts. The '=an yield
suggests that a more ot¥shore situation may be likely.

Colourless spore colours indicate immaturity tor hvdrocarbon generation.

These teatures are consistent with the Nirranda Group and centainly something
~ounger than the Dilwyn Formation.

469.2m(cutts), 481.4m(cutts), 670m(cutts) : lean apparently middle diversus
Zone with caved asperus Zone

Assignment to the Proreacidites usperopolus or older Zones is indiéated by the
downhole influx of common A. hurrisii and youngest Malvacipollis diversus,
Proteucidites grandis, P. ornatus, P. tuberculifornis and Spinozonocolpites
promineius. The presence of P. tuberculiformis and Triporopollenites
ambiguus suggests the middle Mulvacipollis diversus or younger 7ones, but
these could be caved slightly. Thus assignment in the middie diversus to
asperopolus Zones interval is indicated and the absence of any definitive upper
diversus or asperopolus Zone markers (such as Proteccidites pachypolus or P.
asperopolus) suggests the middle diversus Zone is most likely. Tkis implies a
sizeable hiatus at the Dilwyn/Nimranda boundary, but this could be largely
apparent if scarcity ot zone taxa has caused them to be missed in this lean




vield. Overall, H. harrisii is common with Cyarhidites, Dilwynites,
Fulcisporites and Proteucidites frequent. Other rare but significant taxa
include Beaupreadites verracosus, Cupuneidites orthoteichus.
Intratriporopollenites notabilis and Proteacidites nasus. Minor caving
includes Nothofagidites Jeminutus and a single Lygistepollenites bolmei at
670m is considered rewviorked.

Amongst the dinoflagellates, Homorriblizm tusmaniense at 469.2m suggests
the lower usperus 10 upper diversus Zones, and may be in place, or caved.
Obviously caved ate drensphueridium urcuatum (lower usperus Zone) and
Impletospheeridium sp (Oligo-Miocene). Minor Cretaceous reworking
inctudes Crrculodimum deflundrer. Overall, the dinoflagellates are not age
diagnostic. Spinijerites are common at 469.2 and 481.4m. but may be largely
caved.

Environments are uncertain given the obvious caving. At469.2 and 481.4m,
environments apnear to be intermediate to nearshore marine with very
common dinoflagellates. but at 670m. non-marine lacustrine environments sr2
suggested by the tcial abzence of saline markers, and the prescnce of irequent
freshwater algae (Botrvococcus).

Colourless to velloy spore ~lours indicate inunaturity for hydrocarbons.

These features are typical of the Fiiwvn and Pember units with the
Pember/Dilwvn boundary usually falling in the middle diversus Zone.

088.6m(cutts) : lower diversus Zone

Assignment to the lower Malvacipollis diversus Zone of Early Eocene age is

indicated by Malvacipollis diversus and Periporopoilenites demarcatus

without younger or older markers. H. harrisii is common with Dilwynites,

Falcisporites, Gleicheniidizes and Proteacidites frequent. Rare elements

inctude Malvacipellis subnilis, P. grandis and Proteacidites incurvatus.

Amongst the rare dinoflageilates, Spiniferires are frequent. The presence of
Deflandrea pachveeros is consistent with the zonal assignment, as it is usually
restricted to the lower and middle diversus Zenes.
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Marginally marine environments are indicated by the dominant and diverse
spores and pollen, rare low diversity dinoflagellates, and common freshwater
aleae (Borrmvococcus).

Yellow spore colours indicate immaturity for hydrocarbons.
These teatures are normally seen in the Pember Formation.

B EUMERALLA-1
1 767.8-770.8m(cutts) : apparently middle diversus Zone

Assignment to the middle A\ diversus Zone ot Early Eocene age is indicated
by Proteacidies kopiensis and P. rnatus withe vounger or older markers.
Fhese elements could, however. be caved into the lower diversus Zone. The
sample can be no younger than the /. usperopolus Zone on youngest /.
notabilis, P. grandis and P. ornutus. The absence of even caved P. puchvpolus
and P. usperopolus at this level suggests a hiatus removing the upper diversus
and usperopolus Zones. P. pachyvpolus occurs caved at 816.3m. but may
originate in the asperus Zone. Comion are Nothotagidies and Proteucidites
with frequent Cyvatludites, Dibwynites and Fulcisporiees. The high
Nothofagudires content (including V. deminutus and N. fulcata) suggests
significant Nirranda Group caving. Rare but age significant 1re (.
orthoteichus, 1. notubilis and P. nasus. Obviously caved from the Miocene is
Acaciapollenites.

Dinotlagellates are rare and iuctude D. pechveeros (usually seen in the lower
and middle diversus Zones), and A. urcuarum {(considered caved with the other
asperus Zone elemenrs.). Spimiferites and Micrivstridinum are the most
frequent.

Marginally marine environments cre indicated by the rare low diversity
diroflagellzates (some of which are clearly caved). and the dominant and
diverse spores and pollen.

Colou.less to vellow spores ard pollen suggest immarurity for hydrocarbon
gzneration.
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These features are normally seen in the lower Dilwyn or upper Pember units,
but clearly Nirranda Group caving has ozcurred.

813.5-816.6m(cutts) : apparently senectus Zone/australis Dinoflagellate
Zone

Spores and pollen are not very age diagnostic, but include the Late Eocene to
middle Eocene (P. pacivpolus), Early Eocene diversus Zeng (M. diversus, C.
orthoteichus) and Paleocene buimei Zone to Campanian senectus Zone
(Gumbiering edvardsu). Proteactdites, Cvathidites and Falcisporites are

common, with Nothotagidites and Podosporites microsaccatus frequent.

The dinoflagellates are mostly Cretaceous restricted forms. but are also mixed.
including latest Paleocene-Oligocene Apectodinium homomorpiiur:
Maastrichtian-Campanian [sabeftdinium petlucidum and Campanian .Xentkoon
anstralis as we!l as long ranging Cretaceous taxa Coronifera oceanica and

Heicrosphaeridium cf luterobrachius.,
Assuming that the oldest elemsnts are in place, a Campanian
senectus anstralis Zone assignment is indicated. However. reworking into

somethirg younger cannot be excluded.

Marginal marine emvironments arc indicated by the very rare low diversity
dinoflagellates and the dominant an | diverse pollen and spores.

Yellow spore colours indicate immaturity for hydroczarbons.

If the wustralis dinoflagellate Zone is in place, these features are normally seen
in the Paaratte Formation.

GREENSLOPES-1

1

390-400m(cutts) : longus Zone

Assignment to the Tricolputes longus Zone of Maastrichtian age is suggested
by the zone restricted taxa Quadraplunus brossus and Tricolpites longus, but
these could conceivably be caved stightly. Other diagnostically Cretaceous
youngest occurrences include Tricolporites lillei and Triporapollenutes sectlis.,
but these range down into the /iller Zone. Proteucidices are common with
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¢ vathidies, Gambrermna rudata, P, microsaccarus and Stereisporites
antiguasporites frequent. Rare elements include L. hulmer and P. incurvatus.
[nertinite and cuticle are common.

Amongit the dinotlagellates are Alierbia acuruda and Manumiella druggri
suggesting the Maastrichtian M. Jruggi Dinoflagellate Zone, plus
Odontochitina spp suggesting slightly older Campanian horizons in the /.
korojonense Dinoflagzllate Zone (correlative with the /i/le: Spore-Pollen
Zone). These elameats are considered reworked slightly, but could
conceivably be in pluce with a lilfer korojoreise assignment indicated. - It

would make little ditlerence to the lithostratigraphy.

Very nearshore marine ervironments are indicated by the very low
dinoflageliate content und low 1o moderate diversity {some of which may be
caved or reworked), and dominant and diverse pollen and spores.

Yellow spore colours indicate immaturity tor hydrocarbons.
These features are normally seen in the topmost Pacratte Formation.
450-60m(cutts) : paradoxa Zone

This assemblage is clearly mixcd, but youngest and consistent Coptospora
paradoxa and Crvbelosporues striatus indicate the (. paradoxa Zone of mid
Albian age. The absence of older markers (such as Pilosisporites notensis,
Cyclosporites hughest and Dictyotospories speciosus) confirm the assignment.
Younger elements are present and include Amosopollis cruciformis, P.
mawsonii, Stereispories regium and Gambierina rudata, considered caved.
Common taxa inciude Cvathudites and Fulcisporites and frequent taxa include
M. antarcticus and P. microsuccutus, Rare taxa include Aequitriradites
spinulosus, Balmeisporttes holodictyus, Cicatrics: sporites australiensis,
Foramunisporis wonthaggiensts and Triporoletes reticulatus, consistent with
the zonal assignment.

Dinoflagellates include caved Encen: (dAlisocysta ornatum and A. arcuatum)
and Late Cretacecus taxa (Spimdininn baliner), as well as long ranging taxa
considered caved from the Late Cretaccous.
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Environments are probably non-marine or brackish on regional geological
grounds, with the rare low diversity dinoflagellates considered all caved.
Spores and pollen are dominant and diverse.

Yellow to light brown spore colours indicate immaturity approaching marginal
maturity for oil but immaturity for gas/condensate.

These features are normally seen in the Eumeralla Formation, assuming that
the paradoxa Zone is in place.

D KILLARA-1

1 444m(cutts) : apparently longus Zone with caved balmei Zone (Paleocene)
and trace reworked senectus Zone (Campanian)

This assemblage is clearly mixed but the dominant elements support the 7.
longus Zone (T. longus, T. sectilis, Tetracolporites verrucosus plus the
dinoflagellates), with some obvious caved Eocene (N. falcata, P. puchypolus
plus dinoflageliates), and Paleocene (dinoflagellates). Common are

: ! Fulcisporites and Proteacidites with frequent Cyathidites. Rare elements
include A. cruciformis. . rudata, L. balmei, S. regium, T. longus and T.

4 sectilis.

Dinoflagellates are also clearly mixed with Eocene (D. pachyceros, A.
homomorphum), Paleocene (Pulucepuridinium pyrophorum D, speciosus),
Maastrichtian (M. druggii, M. coronata) and a single Campanian specimen (.XC
australis). It seems most likely thac the Maastrichtian /ongus Zone is in place,

T

but other options exist in thes. cuttings.
Nearshore marine environments are suggested by the low dinoflagellate
content {34%) and moderate diversity, some of which is clearly caved. These

environraents may therefore be unreliable.

Yellow spore colours indicate immaturity for hvdrocarbons.

g R i

If the longus Zone is in place, a Paaratte assignment is most likely.
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320m(cutts) : asperopolus (ar upper diversus) Zone

Youngest Afvrtaceidites temas, M. diversus, P. grandis, P. ornatus, and S.
promina:us and dominant 4. harrisii indicate the P. asperopolus or older
zones. Frequent P. pachvpolus and oldest M. renuis (if in place and not caved)
indicate the upper drversus or younger zones. Thus the interval upper diversus
to usperopolus Zones is indicated. The absence of 7. asperopolus suggest the
upper diversus Zone is more likely, but . usperopoius can be very rare. The
dinoflagellates noted below favour the usperopolus Zone, but could be slightly
caved. Overall, on species present, the asperopolus Zone is favoured.
Common are H. harrisu and Proteuctdites with Mulvacipollis subtil's and P.
puchypolus frequent . Rare are L. notabilis, M. diversus, P. nasus, P. ornatus

and 5. prominatus.

Dinotlagellates present include Kisseloviu coleothrypra with Kisseloviu
thompsonue caved into the sample below (400m), suggesting the lower part of
the £. usperopolus Zone. Clearly caved is 4. arcuurum. from the lower
usperus Zone above.

Environments are apparently marginal marine, but the few dinoflagellates
could be caved into non-marine lacustrine environments, given the common
freshwater algae (Botryococcus). Pollen and spores are abundant and diverse.
Yield was lean with cuticle common.

Yellow spore colours indicate immaturity tor hydrocarbons.

These features are usually seen in the Dilwyn Formation, not the Nirranda

" Group.

400m(cutts) : upper diversus Zone

Dominant H. hurristi with oldest consistent P. puchypolus indicates the upper
M. diversus Zone of Early Eocene age. H. harrisii is abundant (31%) with
common AL subnilis and Proteacidites. Rare but significant elements include
C. orthoteichus. M. diversus, P. demarcatus, P. ornatus, P. tuberculiformis and
S. prominatus. Minor Nirranda Group caving includes consistent

Nothofagidites deminutus.




Dinoflagellates are extremely scarce and may all be caved.

Environments appear to be marginal marine, but could be non-marine

Yellow spore colours indicate immaturity for hydrocarbons.
These features are ncrmally seen in the Dilwyn Formation.
690m(cutts), 785m(cutts) : upper or middle diversus Zones

Assignment to the A/ diversus Zone is indicated by common H. harrisii with I.
notabilis, C. orthoteichus and S. prominatus. At 690m., P. ruberculiformis
suggests the middle diversus Zone while at 785m, P. pachypolus sugges:s the
upper diversus Zone. If P. puchypolus is caved, the interval is entirely middle
diversus Zome. If P. pachyvpolus is in place, the interval is entirely upper
diversus Zone. In these cuttings, it is impossible to distinguish the
possibilities, so the interval is lumped. Overall, H. harrisii is common, with
Fualcisporites and Proteucidites frequent.

Dinoflagellates are very scarce, not age diagnostic, and may be entirely caved.
Environmenis appear to be breckish, but all the dinoflagellates may be caved.

1 acustrine conditions are likely, with very common to abundant Borryvococcus,
and abundant cuticle and amorphous organic matter (AOM). Pollen and
spores are abundant and diverse.

Yellow spore colours indicate imniaturity for hydrocarbons.

These features are normally seen in the lower Dilwyn Formation and up per
Pember Mudstone.

900m(cutts), 1100m(cutts) : middle diversus Zone
Oldest P. tuberculifornus, P. ornutus and Triporopollenites ambiguus indicate

the middle M. diversus Zone of Early Eocene age. Common are Dilwvnites
and H. harrisii, with trequent Fulcisporites and Proteacidites. Rare but useful

ae
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elements include C. orthoreichus, I. notabidis. M. diversus, P. kopiensis, P.
<. nasus and 8. prominatus.
\" ., Amengst the very rare dinoflagellates, voungest D. pachyceros at 1100m is
SRR consistent with the zonal assignment. A. arcuaium is considered caved.
A a*
‘TI«'.
i Environments appear brackish to marginal marine, but at least some
S dinoflageilates are caved. Lacustrine cond tions are favoured by the common
' .. freshwater algae (Borivococcus). Follen and spores are abundant and diverse.
Yellow spore colours indicat : immaturity for hydrocarbons.
. .

These features are normally seen tn ine iower Dilwyn Formation and upper
Pember Mudstone.

5 T S 1400m(cutts) : fower diversus Zone

Assignment to the lower M. diversus Zone of Early Eocene age is indicated at
the top by youngest Cvarhidites giguntis and the absence ot younger markers
considered in place, and at the base on oldest M. diversus and S. prominatus
without older markers. Very frequent are Cvathidites and M. diversus with
. frequent taxa including Dilwynures, H. harrisii and Falcisporites. Nery rare P.
) puchvpolus are considered caved. Morgan (1987) assigned swes at 1311m and
1400m to th= upper diversus Zone on oldest /. puchvpolus. These specimens
are now considered caved probably as mudcake on the swes. -

Dinotlagellates support the assignment with youngest Hafnicsphaera scprata
and a downhole influx of Muratodinium fimbriatum. Other taxa include .

homomorphum and D. puchyceros.

Environments appear to be margina' marine with some of the rare
dinoflagellates probably caved. Pollen and spores are dominant and diverse.
Cuticle fragments are abundant. Lacustrine intluence is major with very
A : common freshwater algae (21% Bortrvococcus).

N Yellow spore colours indicate immaturity for hydrocarbons.

These features are normally seen in the Pember Mudstone.

|




6 1460m(cutts) : lower baimei Zone

This lean 1ssemblage is assigned to the lower Lygistepollenites balmei Zone
on dinoflagellate evidence. Spores and pollen are too few to provide definitive
age control. Dilwynites, Falcisporites, M. subtilis and Proteucidites are
fiequent. A single P. pochypolus is considered caved. Morgan (1987)

i aszigned swes at 1405m and 1460.5m to the lower hulmei Zone.

the Maastrichtian AL druggii were seen but are considered reworked.

Marginal marine environments are suggested by the low content of’
dinoflagellates (their mederate diversity is considered mostly due to caving)
Freshwater algal acritarchs are frequent (Paralecaniellu and Botryococcus
both 5%). Pollen anu spores are dominant and diverse.

Yellow speia colours indicate immaturity for hvdrocarbons.
These features are normally seen in the Pebbie Point Formation.

F NORTH EUMERALLA-1

1 374.7-377.8m(cutts) : probahly upper «iversus Zone with heavy asperns
Zone caving.

This rich assemblags is unclear. The obvious dominance of Norhofagidites
(43%) suggests the asperus Zone. Youngest P. tuberculiformis and P. grandis
favour the P. asperopolus Zone or older, as does the scarcity of dinoflagellates.
Youngest P. ornarus and I. notabilis also favour the asperopolus or older
Zones, but do range into the basal lower asperus Zor=. Nothofagidites
dominate. with Cvathidites, Dilwynites, H. harrisii, and Tricolporites frequent.
3 Cn this data alone, either 1s possible.

% Wilschut studied the palynology for the completion report and studied a swe
1 irom 1244ft (379.2m) which had very common . harrisii (23%) and youngest
& prominatus, P. grandis and M. diversus indicating the asperopolus or older

j zenes. He saw P. pac/npolus down to 17711 (539.8m), but P. asperopolus

1
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has never been seer.. This data indicates the upper diversus Zone and his data
indicates the asperus Zone at 1172t (357.2m).

Dinoflagellates are very scarce, and may be largely caved.
Environments appear to be marginal *narine with extremely rare very low °
diversity dinotlagellates amongst the abundant and diverse pollen and spores.

3 Colourless to vellow spore colours indicate immaturity for hydrocarbons.

Assignment to the topmost Dilwyn Formation seems most likely with heavy .

3 Nirranda Group caving. However, drillers depths on cuttings are notorio*:sly . ? .
unreliable at this scale and 2 log top Dilwyn at 382m may be within the scope

of likely error.

2 767.8-770.8m(cutts) : indeterminate .

3 This sample is almost barren and se is indeterminate. However, swc data from
Wilschut at 25261t (= 769.9m) suggests a lower diversus Zone assignment, : ®
consistent with the Pember Formation. -,

G PRETTY HILL-1
1 390.6-396.7m(cutts) : middle diversus Zone . ’

- Assignment to the middle M. diversus Zone is indicated by oldest

' Banksieacidites elongatus, Proteacidites kopiensis, P. nasus and P.
tuberculiformis without younger markers, although these elements could
conceivable be caved slightly. The samples could also be slightly vounger if
the key markers P. usperopolus and P. pachypolus have been missed due to
their scarcity, rather than the stratigraphy. Dilwynites and Fulcisporites are
common with H. harristi, M. diversus and Proteacidites frequent. Rare but
significant are C. orthoteichus, I notabilis, P. kopiensis, P. ornatus and P.

3 tuberculiformis. Toe

Amongst the dinoflagellates, D. pachyceros is consistant as it usually occurs in ]
the middle diversus to upper balmei Zenes. s

E
%
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Environments are mzrginally marine to brackish as indicated by the dominant
and diverse poilen and spores and very rare low diversity dinoflagellates, some
of which may be caved. Sigmficant lacustrine influerce is evident, as

freshwater algae are frequent (7% Botryococcus).
Yellow spore colours indicate immatunity tor hydrocarbons.

These features are normally seen in the lower Dilwym or upper Pember units,
and not in the Nirranda Group.

588-91 m(cutts) : balmei Zone

Assignment to the L. hu/mer Zone of Paleocene age is indicated by youngest L.
bulmei without older markers. The vield was very lean and limits resolution.
Dibwynntes, Falewsporites and Proteacidites are common, with M aniarcticus
frequent. /. bulmei and Australopollis obscurus are rare but multiple
specimens indicate the zone. Polvcolpites esobalteus is present but considered
caved.

Dinoflageliates are extremely rare, not age diagnostic and may be caved.
Environments appear to be brackish with dominant and diverse pollen and
spores and minor low diversity dinotiagellates. Spiny acritarchs are trequent
(4%) and freshwater algae frequent (6% compnising Puralccaniellu 2°% and
Butrvococcus 3%)

Yellow spore colours indicate immaturity tor hydrocarbons.

These features are normally seen in the Pebble Point Formation, or lower
Pember Mudstone.

SHAW-1

280m(cutts) : apparently ruberculatus Zone

Dominance of Nothofagidites with Cyvatheacidites annuluris suggests the
Proteacidutes tuberculatus Zone of Oligocene to Early Mioc. <€ ..ge.
However, this zone may exist higher in the well and be cavirg into the asperus

Zone in this very lean assemblage. There is no evidence for the asperopolus or




older zoncs, so the Nirranda Group is favoured. Nuthoragidites spp are
abundant with N. brachvspinulosus and N. fulcuta frequent. ¢, harrisu is

common and Falcisporites frequent.

Amongst the dinotlagellates, Spiniferites are common with Tectatodinium
frequent. Pentadinium laticinctum and Impletosphaeridium sp suggest an
Oligocene age but may be caved.

Nearshore manine environments are suggested by the dinoflagellate content
(26%) and moderate diversity, but much of this may be caved.

Colourless pollen and spores indicat.: immaturity for hvdrocarbons.
325m(cutts) : lower asperus Zoune (lieterophlycta Dino Zone)

Assignment to the lower M. asperus Zone of Middle Eocene age is indicated by
dominant Nothofugudites and the dinotlagellate data in a very lean assemblage.
A single (. unnulutus specimen is considered caved. Nothofagidites are
abundant (44%0) with V. deminutus and N. fulcata frequent. Other trequent
taxa include Duwynites, IFulcisporites and A. harrisii. Rare but significant are
Milfordia hypolaenoides, Nothofagidites asperus ard Proteccidites
rectomarginus.

Amongst the dinoflageliates, Alisocysta ornatum and Deflundrea
heterophlycta indicate the D. heterophlycra Dinoflagellate Zone, correlative
with the lower N. usperus Zove. P. luticinctum is considered caved from the
Oligocene. Spiniferies are frequent with other elements rare.

Nearshore environments are indicated by the low dinoflagellate content (17%%)
and diversity, some of which may be caved. Pollen and spores are abundant
and diverse.

Colourless spores indicate immatunry for hydrocarbons.

These features are normally seen in the Nirranda Group and not in the Dilwyn
Formation.



.

CONCLUSIONS

Where the lithological criteria are equivocal, palynology has provided definitive
clarification in most cases, despite the availability of only cuttings, especially for the
top Dilwyn be :1dary.

One aspect is of concemn. At the Nirranda/Dilwyn boundary several wells show a
non descript asperus Zone above, and apparently middle diversus Zone below,
implying a sizeable hiatus removing the esperopolus and upper diversus Zones. This
may be real, but the same conclusion would be drawn if the zone markers (P.
asperopolus and P. pachypolus M. tenuis respectively) were missed due to their
extreme scarcity.

Two of the current wells suggest this may be so. First, in North Eumeralla-1,
Wilschut { 127 records an interval 12441t (379.2m)-1552ft (473.0m) without /.
pachypolus (therefore apparently middle diversus Zone) above an interval 16361t
(198.7m)-17711t (539.8m) with P. puchy polus and so clearly upper diversus Zone.
Second, in Eumeralla-1, 767.8-770.8m(cutts) is assigned to the middle diversus Zone
on the absence of . pachyvpolus, which is present as caving in the late Cretaceous
sample beneath (813.3-816.6m). [n this case, however, £. pacivpolus could be
caved from the asperus Zone.

On the other hand, Najaba-1 shows an obvious upper diversus Zone showing
frequent P. pechyvpolus (7%%) with M. tenuis, and P. pachvpolus caving downhole
beneath this point. This suggests P. puctypolus can be consistent to frequent and
therefore that its absence is real and indicates a hiatus.

Any geological feedback (seismic or detailed log correlation) on the validity and
extent of a hiatus at the Nirranda/Dilwyn boundary would be useful to evaluate the
palynology.
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Index numbers are the columns in which species appear.

INDEX
NUMBER

1
2

177
11
108
12
13
14
109
15
110

111
17
112
18
19
20
21
22
23
113
114
24
115
116
117
118
25
119
120
26
27
121
122
28
29
30
123
124

125

SPECIES LOCATION IHDEX

SPECIES

——— MICROPLANKTON CONTENT (%) --- -
ACNCIAPOLLENITES -
ACHOMOSPHAERA ALCICORNU :
ACHOMOSPHAERA RAMULIFERA

AEQULTRIRADITES SPINULOSUS

ALISOCYSTA ORNATA

ALTERBIA ACUTULA

AMOSOPOLLIS CRUCIFORMIS

APECTODINIUM HOMOMORPIIUM (1.sp)

APECTODINIUM HOMOMORPHUM (sh.sp’

NPTEODINIUM AUSTRALIENSE :
ARAUCARIACITES AUSTRALIS R
AREOLIGERA SENONENSIS . -
AREOSPIAERIDIUM ARCUATUM )
AREOSPHAERIDIUM CAPRICORNUM 4
AUSTRALOPOLLIS OBSCURUS
BALMEIOPSIS HOLODICTYUS
BANKSIEACIDITES ARCUATUS
BANKS1EACIDITES ELONGATUS :
BEAUPREAIDITES VERRUCOSUS 1
BOTRYOCOCCUS ’
CAMEROZONOSPORITES OHAIENS3IS

CASSIDIUM FRAGILE

CERATGSPORITES EQUALIS ) :
CICAYRICOSISPORITES AUSTRALIENSIS *
CINGUTRILETES CLAVUS
CIRCULCGINIUM DEFLANDREI
CLAVIFERA TRIPLEX ‘
CLEISTOSPHAERIDIUM SPP .
COPTOSPORA PARADOXA
CORDOSPHAERIDIUM INODES
CORCLLNA TOROSUS ;
CORONIFERA OCERNICA L ;
CRYBELOSPORITES STRIATUS &
CUPANIEIDITES ORTHOTEICHUS

CYATHEACIDITES ANNULATUS

CYATHIDITES GIGANTIS

CYATHIDITES SP

CYCADOPITES FOLLICULARIS

CYCLOPSIELLA VIETA H
CYMATIOSPHAERA .
DACRYCARPITES AUSTRALIENSIS

DEFLANDREA HETEROPHLYCTA

DEFLANDREA PACHYCEROS (sh. h).

DEFLANDREA SPECIOSUS -
DEFLANDREA TRUNCATA N :
DILWYNITES GRANULATUS :

DYPHES COLLIGERUM

EOCLADOPYX1S PENICULATA

ERICIPITES SCABRATUS

FALCISPORITES SIMILIS

FIBROCYSTA BIPOLARE

F iBROCYSTA SP

FORPMINISPORIS WONTHAGGIENSIS

GAMBIERINA EDWARDSII

GAMBIERINA RUDATA

GLAPIIYROCYSTA DIVARICATUM

GLAPHYPOCYSTA RETIINTZIXTA

GLEICHENIIDITES CIRCINIDITES

HAFENIASPHAERA SEPTATA

HAFNIASPHAERA SP

HALORAGACID  TES RARRISII

HEMICYSTODI{IUM ZONARYIL

HERKOSPORITES ELLIOTTII

HETEROSPHAERIDIUM SP

HETTEROSPHAERIDIUM CF LAEROBRACIIUS :
HOMOTRYBLIUM TASMANIENSE : '
HYSTRICHKOLPOMA EISENACKII : i
IYSTRICIIOKOLPOMA RIGAUDAE

HYSTRICHOSTHAERIDIUM TUBI1FERUM

IMPAGIDINIUM SP

IMPASIDINIUM VICTORIANUM

IMPLETOSPHAERIDIUM SP

INTRATRIPOROPOLLENITES NOTABILIS

ISABELIDINIUM PELLUCI UM

KENLEYIA PACHYCERATA

KISSELOVIA COLEOTHRYPTRA

KISSELOVIA TIHOMPSONAE

LAEVIGATOSPORITES OVATUS

LEPTOLEPIDITES MAJOR

LINGULODINIUM MACHAEROPHORUM

LYCOPDIACIDITES ASPERATUS

LYGISTEPOLLENITES BALMEI

LYGISTEPOLLENITES FLORINT1 .
MALVACIPCLLIS DIVERSUS -
MALVACIFOLLIS SURTILIS : : e
MANUMIELLA CONGRATUM ‘

MANUMIELLA DRUGGII

MICHRYSTRIDIUM . .
MICROCACHRYIDITES ANTARCTICUS - N
MITIONOTIA DY end ARNOIDES



37 LYCOPDIACIDITES ASPERATUS
38 LYGISTEPOLLENITES BALMEL
39 LYGISTEPOLLENITES FLORINI1
40 MALVACIPOLLIS DIVERSUS

41 MALVACIPOLLIS SUBTILIS

142 MANUMIELLA CONORATUM

143 MANUMIELLA DRUGGII

i

144  MICHRYSTRIDIUM
42  MICROCACHRYIDITES ANTARCTICUS .
43  MILFORDIA HYPOLAENOIDES . . :
. 145  MILLIOUDODINIUM TENUITABULATUM ;
- 146  MUDERONGIA MCWIAEIL
.y 147  MURATODINIUM FIMBRIATUM !
148  MURATODINIUM SPp .
44  MYRTACEIDITES PARVUS/MESONESUS .
45  MYRTACEIDITES TENUIS
46  MYRTACEIDITES VERRUCOSUS
149  NEMATOSPHAEROPSIS BALCOMBIANA .
47  NOTHOFAGIDITES ASPERUS :
48  NOTHOFAGIDITES BRACUYSPINULOSUS : -
49  NOTHOFAGIDITES DEMINUTUS !
50  NOTHOFAGIDITES EMARCIDUS/HETERUS
. 51  NOTHCFAGIDITES ENDURUS
3 52  NOTHOFAGIDITES FALCATA
53  NOTHOFAGIDITES FLEMINGII
54  NOTHCFAGIDITES SENECTUS : tos
150 ODONTOCHITINA CRIBROPODA
151  ODONTOCHITINA INDISTINCTA
152  OLONTOCHITINA OPERCULATA
153  CDONTOCHITINA TRIANGULARIS
154  OLIGOSPHAERIDIUM COMPLEX
155 OPERCULODINIUM CENTROCARPUM
55  ORNAMENTIFERA SENTOSA
56  OSMUNDACIDITES WELLMANII :
156  PALAEOPERIDINIUM PYROPHORUM ' :
157  PALAEOSTOMOCYSTIS RETICULATA ..
158  PARALECANIELLA iINDENTATA
159  PENTADINIUM LATICINCTUM . “
. 57  PERIPOROPOLLENITES DEMARCATUS : :
L. 58  PERIPOROPOLLENITES POLYORATUS &
o 59  PERIPOROPOLLENITES VESICUS : : T
60  PHYLLOCLADIDITES MAWSONII .
61  PHYLLOCLADIDITES VERRUCOSUS :
62  PODOSPORITES MICROSACCATUS ~
63 POLYCOLPITES ESOBALTEUS <
160  POLYSPHAERIDIUM PSEUDOCOLLIGERUM : . \
64  PROTEACIDITES ANNULARIS
65 PROTEACIDITES BUN GRANDIS
66  PROTEACIDITES CLARUS .
67  PROTEACIDITES CRASSUS : '
68 PROTEACIDITES GRANDIS : -
69  PROTEACIDITES INCURVATUS N g !
70 PRCTEACIDITES KOPIENS)1S :
71  PROTEACIDITES NASUS :
| 72 PROTEACIDITES ORNATUS ! B
73  PROTEACIDITES PACHYPOLUS ;
74  PROTEACIDITES PALISADUS i
75  PROTEACIDITES RECTOMARGINIS
76  PROTEACIDITES SCABORATUS
77 PROTEACIDITES SP . .
78  PROTEACIDITES TUBERCULIFORMIS : =
79  QUADRAPLANUS BROSSUS :
80  RETITRILETES AUSTROCLAVATIDITES
161  SAMLANDIA SPP
162  SPINIDINIUM
1163  SPINIDINIUM BALMEIL . .
164 SPINIFERITES RAMOSUS . ”
81  SPINIZONOCOLPITES PROMINATUS
82  STEREISPORITES (TRIPUNCTISPORIS) PUNCTATUS
- 83  STEREISPORITES ANTIQUISPORITES
. 84  STEREISPORITES REGIUN
) 165  SYSTEMATOPHI", PLACACANTIIA ;
166  TANYOSPHAERIDIUM SALPINX . 1
167 TECTATODINIUM SPP i
85 TETRACOLPORITES VERRUCOSUS
168  THALASSIPHORA PELAGICA )
169 TRICHODINIUM CF INTERMEDIUM -
170  TRICHODINIUM SP <
86  TRICOLPITES ) :
87  TRICOLPITES GILLII -7
88  TRICOLPITES LONGUS g
89  TRICOLPITES PHILLIPSII
30  TRICOLPORITES
91  TRICOLPORITES LILLIEI
92  TRILETES TUBERCULIFQRMIS
93  TRIPOROLETES RETICULATUS
94  TRIPOROPOLLENITES AMBIGUUS ) 2
95  TRIPOROPOLLENITES SECTILIS B
171  TRITHUYRODINIUM EVITTII
172  TRITHYRODINIUM GLABRA
173  TRITHYRODINIUM SPp
174  TURBIOSPHAERA GALATEA
175  TURBIOSPHAERA SP
96 VERRUCOSISIORITES KOPUKUENSIS
97  VITREISPORITES PALLIDUS
176  XENIKOON AUSTRALIS
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