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INTERPRETATIVE DATA

Summary
Results of palynological analysis of 27 samples from nine wells used in a

geochemical study of the Cretaceous and Tertiary sequence in the onshore
Gippsland Basin are presented. The key findings of this study are:

The samples range in age from Miocene to Early Albian and are from the
Seaspray (1 sample), Latrobe (10 samples), Golden Beach (3 samples) and
Strzelecki Groups (10 samples). The exceptions are one barren sidewall core
sample, a cuttings sample indeterminate due to severe downhole cavings,
and another cutting sample of Miocene age from the Latrobe Valley Coal
Measures in the Latrobe Valley.

Half of the cuttings analysed yielded residues in which there was a
substantial component of downhole cavings. These cavings based on
assemblage counts are estimated to comprised between 25% to >85% of the
recorded palynomorph assemblages. The palynology therefore indicates that
the geochemical analyses on these samples may not be wholly representative
of the units sampled.

The sample from the Seaspray Group contains an assemblage dominated by
microplankton (72%) belonging to the Operculodinium microplankton
Superzone. This microplankton assemblage is also well represented in the
cavings present in the cutting analysed from the older groups.

The samples from the Latrobe Group are from the Late Eocene (Middle
N. asperus Zone), Paleocene (L. balmei Zone) and latest Maastrichtian

(T. longus Zone). The Middle Eocene (Lower N. asperus Zone) and Early
Eocene (M. diversus to P. asperopolus Zones) are not sampled; but their
presence is recognised in downhole cavings. .

The samples from the Golden Beach Group are from the Early Campanian
(N. senectus Zone) and Turonian (P. mawsonii Zone) parts of the group. The
intervening Santonian (T. apoxyexinus Zone) section was not recorded.

The samples from the Strzelecki Group belong mainly to the C. striatus
spore-pollen Zone of Early Albian age.
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Introduction

This study reports on the age dating of samples from the Seaspray, Latrobe,
Golden Beach and Strzelecki Groups in the onshore portion of the Gippsland
Basin in conjunction with a geochemical evaluation of these sequences. It
investigates 18 cuttings samples, 6 core and 3 sidewall core samples from nine
wells. The samples were provided by Kourosh Mehin of Energy and Minerals
Victoria and forwarded to Laola Pty Ltd in Perth for palynological processing. The
report compliments and adds to an earlier study of 70 samples from 10 wells in
the onshore Gippsland Basin by Partridge & Macphail (1996a & b). Ten of the
new samples are from four of the wells previously studied.

The palynological zonation, ages of the samples and comparison between the
wells are summarised in Table-1. Interpretative data on individual samples
examined including key species and Confidence Ratings are recorded in Table-2.
Basic data on residue yields, palynomorph concentration on the slides,
preservation and species diversity are recorded in Table-3. Results of assemblage
counts and the occurrences of other selected species recorded are provided in
Tables—4 to 7.

Materials and Methods

The samples were processed and analysed as supplied even though it was realised
from examination of the lithologies (Table-3) that most of the cuttings samples
were moderately to severely contaminated by cavings from the Seaspray Group.
This was confirmed upon analysis of the samples. It was also found that cavings
from the Latrobe Group were also severely contaminating the assemblages from
underlying Golden Beach and Strzelecki Groups. Estimates of amount of caved
contamination in the samples is provided in Table-2 as a percentage of caved
relative to in situ palynomorphs. Although these estimates providé a guide to
amount of contamination possible in the geochemical analyses px;‘eformed on the
samples they should be treated with caution as the extent of caved “kerogen” may
not always be the same as the extent of caved “palynomorphs”. In part this is
because the assemblage counts were made on the oxidised slides in which the
palynomorphs are more concentrated compared to those recorded in the kerogen
slides. Also, in parts of the section, palynomorphs may occur in higher
abundance relative to the kerogen. This is observed particularly in the N. asperus
Zone where specimens of fossil Nothofagidites pollen can be exceptionally
abundant and in certain Early Cretaceous samples where spores can be very
abundant.



Table-1: Palynological Summary

Spore-Pollen Zone
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Stratigraphic Nomenclature.

In the following discussion the term Latrobe Group or Latrobe facies is applied to
all fluviatile and coastal plain sands and coal measures facies underlying the
open marine facies of the Seaspray Group and overlying the lacustrine to
fluviatile facies of the Golden Beach Group. The Latrobe Group is distinguished
from the Seaspray Group in being non-calcareous even though it may show
evidence of marine influence particularly in the upper part of the section.
Although the terms Latrobe Valley Group and Latrobe Valley Coal Measures
(Hocking, 1976; Abele et al., 1988) have legitimate priority over Latrobe Group the
latter term is so entrenched in the petroleum industry literature it is unrealistic
to expect the former names to gain ascendancy. Instead this report follows the
recommendation and discussion in Partridge & Macphail (1996a & b) and
restricts the term Latrobe Valley (Coal Measures) Group to the coal measures
facies developed within the Latrobe Valley.

The Golden Beach Formation was originally proposed by Haskell (1972) and
subsequently formally raised to the rank of a group and subdivided into two
formations by Lowry & Longley (1991). Lithologically the sands within the group
are characterised by more abundant lithic fragments and more kaolinitic cement
(Sloan etal., 1992, p.3), and overall there is less coal than found in the Latrobe
Group. Both marine and lacustrine organic walled microplankton have been
recorded from the Golden Beach Group (Marshall; 1988, 1989). The marine
microplankton are found in the Chimera Sandstone which lies within the

T. apoxyexinus to N. senectus Zones in its type locality in the Kipper-1 well (Lowry
& Longley, 1991). The lacustrine microplankton are typical of the Kipper Shale
and associated sands which all lie within the P. mawsonii Zone. Age equivalents
of both formation are recognised in this reports, but as yet possible lithological
distinctions between the two units onshore have not been establiéhed.

The Strzelecki Group is used for all Early Cretaceous sediments in the Gippsland
Basin.

Geological and Biostratigraphic Comments

The basis for picking the zones and the stratigraphic relationships of the
individual samples are discussed under the heading for individual wells as is also
any previous palynological work on these wells.

Zone and age determinations are based on the spore-pollen zonation schemes
proposed by Dettmann & Playford (1969) and Stover & Partridge (1973),
subsequently modified by Stover & Partridge (1982) and Helby, Morgan &
Partridge (1987). The Tertiary microplankton zones is based on the scheme
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outlined by Partridge (1975, 1976) which has been modified and embellished in
the many subsequent palynological reports prepared on well drilled in the
Gippsland Basin. Unfortunately this work has not yet been collated or
synthesised into a single report.

Author citations for most spore-pollen species can be sourced from Dettmann
(1963), Helby, Morgan & Partridge (1987), Stover & Partridge (1973, 1982). Author
citations for microplankton can be found in the indexes of Lentin & Williams
(1993) and Fensome et al. (1990). Species names followed by "ms" are
unpublished manuscript names.

Burong-1

The single sidewall core analysed from Burong-1 is in addition to the more
comprehensive study by Partridge & Macphail (1996a). The new sample is from
the basal part of the Seaspray Group and contains a mixed assemblage of
abundant Oligocene microplankton associated with a reworked Late Eocene

N. asperus Zone assemblage of spore-pollen and rare dinoflagellates. The in situ
dinoflagellates comprise ~50% of the assemblage on the kerogen slide but <20%
on the oxidised slides. The count data in Table—4 is a mixture of both slides. The
key species, which indicate that a substantial part of the assemblage is reworked,
are the distinctive pollen Triorites magnificus and the dinoflagellate Gippslandica
extensa both of which are recorded from the underlying Latrobe section and are
clearly out-of-place. A similar reworking event has been recorded in the Oligocene
Lakes Entrance Formation in the Lakes Entrance Oil Shaft by Partridge (1971).

Dutson Downs-1

The core and two cuttings samples analysed from Dutson Downs-1 confirm and
compliment the results of a more detailed study of this well by Partridge &
Macphail (1996b).

The sample from core-3 at 1295.4m is assigned to the L. balmei Zone on the
presence of Lygistepollenites balmei (~1%) and Australopollis obscurus (~1%) in an
assemblage dominated by bisaccate pollen referred to Podocarpidites (34%).
Unfortunately no diagnostic index species of the Upper or Lower subzones were
recorded. Results from this new sample confirm that the previous sample
collected from core-3 and assigned to the N. senectus Zone was out-of-place

(Partridge & Macphail, 1996Db).

The cuttings analysed at 1499.6m are confidently assigned to the N. senectus
Zone on the presence of the two key index species Nothofagidites senectus (~4% of
count) and Forcipites sabulosus (5%). The absence of Gambierina rudata suggests
the sample belongs to the lower part of the zone.
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The deepest cuttings at 1810.5m confirms the Early Albian C. striatus Zone age
obtained from SWC-1 at 1834.9m by Partridge & Macphail (1996b). The results
raise the shallowest confirmed occurrence of the Strzelecki Group by over 30
metres. The recording of the non-marine microplankton Rimosicysta sp and
Luxadinium sp. as caved elements in these cutting for the first time confirms the
presence of the Rimosicysta microplankton Superzone in the overlying Golden
Beach Group in Dutson Downs-1. With this discovery all wells investigated in
the onshore Gippsland Basin, which contain the Turonian P. mawsonii Zone,
now also contain the distinctive lacustrine algae suite belonging to the
Rimosicysta Superzone.

East Reeve-1

The seven cuttings samples analysed for this report appear to be the first
palynological analyses performed on East Reeve-1. The samples confirm the
presence of the Late Eocene Middle N. asperus Zone in the Latrobe Group and the
Early Albian C. striatus Zone in the Strzelecki Group. Unfortunately the precise
depth limits in the well for these zones must be treated with caution as all
samples are badly contaminated with downhole cavings. The Latrobe Group has
between 45% to 100% cavings from the overlying Seaspray Group (mostly Lakes
Entrance Marl) while the samples from the Strzelecki Group are comprised of
between 40% to 60% cavings from both the Seaspray and Latrobe Groups.

The shallowest cuttings at 1194.8m, which is below the log pick for the top of the
Latrobe Group at 1182m, is probably the most severely caved sample as the
assemblage recorded potentially could have been derived entirely from the
overlying Seaspray Group. Only the occurrence of Proteacidites stipplatus is
significance as it indicates the sample may belongs to the Upper N. asperus Zone.
The next shallowest sample analysed at 1322.8m is no younger than the Middle
N. asperus zone based on the youngest occurrence of Santalumiditeizs cainozoicus
while the deepest sample from the Latrobe Group at 1408.2 m ma?y still lie within
this zone based on the presence of Triorites magnificus. Limited data from
Hollands Landing-1 located ~9 kilometres northwest of East Reeves-1 would
suggest however that the base of the Latrobe Group ranges down into the Middle
Eocene Lower N. asperus Zone

Notably absent in the cuttings were any species which could be considered caved
from the Early Eocene, Paleocene or Late Cretaceous. This result supports the
hypothesis advanced in Partridge & Macphail (1996b) that stratigraphic section
equivalent to the lower part of the Latrobe Group (= T. longus to P. asperopolus
Zones) and the Golden Beach Group (= P. mawsonil to N. senectus Zones) is
absent north of the Rosedale Fault in the onshore Gippsland Basin.
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All three samples from the Strzelecki Group contain Early Cretaceous spore-
pollen which can be distinguished by higher maturation (greater carbonisation)
from the caved palynomorphs. The in situ assemblages appear to be dominated by
Cyathidites and Podocarpidites. The key index species present is Crybelosporites
striatus which indicates the samples are no older than the Early Albian C. striatus
Zone.

If additional palynological analysis is warranted on East Reeve-1 it is
recommended that the 20 sidewall cores recovered from the Latrobe Group
between 1188.7m to 1435m (3900-4708 ft) be found and analysed. It is considered
unlikely that the age dating could be significantly improved by analysing
additional cuttings samples because of the severe cavings problems.

The microplankton percentages given in Table-2 are all considered to be caved
and therefore do not provide a reliable estimate of the possible marine influence
within the Latrobe Group.

Golden Beach West-1
All three new samples analysed from Golden Beach West-1 are poor and provide
little additional data to the study by Partridge & Macphail (1996b).

The core sample labelled as coming from 1225.3m (4020 ft) is clearly out-of-place
as no conventional core was recovered at this depth. The good Upper T. longus
Zone assemblage extracted in fact suggests the sample comes from core-5
between 1650.5-1653.5m (54315-5425 ft).

The sidewall core at 1777m was gave a minimal residue yield and was essentially
barren of palynomorphs.

The sidewall core at 2209.8m gave a relatively low diversity assemg)lage which is
assigned to the P. mawsonii Zone with low confidence based on coimparison of the
gross assemblage to other samples analysed in this zone from the onshore
Gippsland Basin.

Merriman-1
The three new cuttings samples analysed in Merriman-1 provided mixed results.

The shallowest sample at 981.5m from the upper part of the Latrobe Group gave a
diverse Late Eocene assemblage which could be confidently assigned to the
Middle N. asperus spore-pollen and G. extensa microplankton Zones on the
presence of the key index species and overall assemblage composition.
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Of the two samples from the Golden Beach Group the shallowest at 1481.3m was
dominated by caved palynomorphs and could not be confidently assigned to any
zone. There is no convincing evidence from this sample that the well has
penetrated the Golden Beach Group at this depth. The deeper cutting from
1722.1m in contrast contained a relatively good assemblage which could be
confidently assigned to both the P. mawsonii Zone and Rimosicysta Superzone.
The microplankton assemblage is of particular interest as it consists of
Rimosicysta concava, Wuroia corrugata and Micrhystridium sp. A, all of which are
where originally described from the core between 2480.7-2485m in the offshore
Sunfish-1 well (Marshall. 1989).

North Seaspray-1

Known previous palynological work on North Seaspray-1 is restricted to two
samples from cores 5 and 6 which were originally collected by geologists of Esso
Australia Ltd and separately prepared and analysed by Dettmann (1966) and
palynologists at EPRCo (Stover & Evans, 1969). The samples from both core-5 at
1061.9-1068m (3484-3504 ft) and core-6 at 1147.6-1149.4m (3765-3771 ft) gave
assemblages which can be assigned to the Paleocene L. balmei Zone. Regrettably
the early assemblage lists do not allow assignment of the samples to either the
Upper or Lower subzones.

The four new samples analysed have given mixed results as they partially conflict
with the earlier analyses.

The shallowest cuttings at 655.3m (2150 ft) gave a diverse Late Eocene
assemblage which could be confidently assigned to the Middle N. asperus spore-
pollen and G. extensa microplankton Zones on the presence of the key index
species Triorites magnificus and Gippslandica extensa in an assemblage dominated
by Nothofagidites (67%). The sample is ~137m below top of Latrob§ pick in the
well completion report at 518m. b

The core sample analysed from 979.3m (32 13ft) gave a moderately diverse
assemblage dominated by tricolp(orjate pollen (39%) and Podocarpidites pollen
(23%) and contained index species Lygistepollenites balmei, Australopollis obscurus
and Gambierina rudata. Like most other L. balmei Zone assemblages recorded
from the onshore Gippsland Basin the sample lacks index species to distinguish
either the Upper or Lower Subzones.

The two cuttings samples at 1147.3m (3764ft) and 1499.6m (4920ft) both contain
Early Cretaceous assemblages which are badly contaminated by downhole
cavings (>40%) from overlying Latrobe Group. Both samples are assigned to

C. striatus Zone on presence of the eponymous species. The age dating of the
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shallower sample is consistent with the pick from the top of the Strzelecki Group
at 1104.3m (3623ft) in the well completion report. It is in conflict however with
the L. balmei Zone assemblage recorded by Dettmann (1966) from core-6 at
1147.6-1149.4m. In her discussion of two samples examined Dettmann (1966b;
p.2) states: “...the upper one provides a meagre microflora composed of specles that
range from Jurassic to Tertiary...” and “...the lower sample contains a rich
assemblage of spores and pollen grains”. Considering that core-6 is a sandstone
and core-5 is a mudstone it seems likely the two samples have been switched and
the reported occurrence of the L. balmei Zone from core-6 is invalid. This

interpretation is supported by results of the duplicate samples analysed at

EPRCo, as their core-5 sample contains a rich L. balmei Zone assemblage whilst
their bottom sample was essentially barren (Stover & Evans, 1969).

Caved specimens of Myrtaceidites tenuis in cuttings at 1147.3m suggest presence
of Upper M. diversus and/or P. asperopolus Zones in the Latrobe Group. The
presence of this zone interval has previously been recorded as cavings in cutting
from Burong-1, Dutson Downs-1, Merriman-1 and Wonga Binda-1 (Partridge &
Macphail, 1996a & b).

Rosedale-1 . .

Previous palynological work on Rosedale-1 is restricted to the Tertiary where ten
core samples were analysed by Partridge (1971). Eight samples between 75.9-
566m (249-1857 ft) gave Early Miocene to Early Oligocene ages and conform to
the restricted usage of the “Latrobe Valley Coal Measures”. The two deepest
samples between 639.5-697.7m (2098-2289 ft) are Eocene in age and conform to
the concept of the offshore Latrobe Group.

Only two new samples are analysed for this report. The shallowest a cuttings at
374.9m (1230 ft) gave a diverse spore-pollen assemblage assigned i_to the

P. tuberculatus Zone on the presence of the eponymous species antl the diagnostic
spore Cyatheacidites annulatus. Further restriction to the Early Miocene Upper
subzone is possible based on the presence of Acaciapollenites myriosporites. The
limited microplankton suite recorded is dominated by Systematophora
placacantha and is consistent with the other marine incursions documented in
the “Latrobe Valley Coal Measures” by Holdgate & Sluiter (1991).

The deeper cutting sample from 1478.3m (4850 ft) gave a poorly preserved,
carbonised and low diversity assemblage which was dominated by abundant
Cyathidites spores (74%). Unfortunately key index species were not recorded from
this sample which can only be assigned a broad Aptian to Albian age. Assignment
to either the F. wonthaggiensis or C. striatus zones is considered equally possible
with extremely low confidence.
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Woodside-1

Three core samples from the Strzelecki Group and a cuttings from the Seaspray

Group are analysed in Woodside-1. The only known previous work on the well is
a study of three core samples by Dettmann (1959), of which only the deepest at

1813.6-1815m (5950-55 ft) yielded a workable microflora

The cuttings sample at 678.2m is from the base of the Gippsland Limestone
directly above the lithological pick for the top of the Lakes Entrance Formation
at ~683m. The sample is assigned to the Triporopollenites bellus Zone on the
presence of Haloragacidites haloragoides. Although no other index species for this
zone were recorded, the spores Cyatheacidites annulatus and Cyathidites subtilis
and pollen Chenoporopollis sp. are indicative of a P. tuberculatus Zone or younger
age and are thus consistent with the zone assignment while the presence of
Proteacidites rectomarginis suggests an age no younger than the lower part of the
T. bellus Zone. The assemblage contains abundant microplankton (>70%) which
are indicative of a open marine environment.

The three core samples all gave rather poor Early Cretaceous assemblages
dominated by spores of Cyathidites and bisaccate pollen referred to
Podocarpidites. The only age diagnostic species recorded was Crybelosporites
striatus which indicates the samples are C. striatus Zone or younger in age.
Dettmann (1959) in her sample at 1813.6-1815m records Coptospora (al.
Cingulatisporites) paradoxa which would suggest the whole section could belongs
to the younger Late Albian C. paradoxa Zone. Unfortunately the latter species or
other species diagnostic of this younger zone were not recorded in the new
samples. Therefore, until the presence of younger index species are confirmed in
the well the age is best expressed as C. striatus Zone or younger. Rare, low
diversity non-marine algae indicate the presence of ephemeral lacustrine
environments in a largely non-marine sequence. :

.
T
4

The shallowest sample from the Strzelecki Group is further complicated by
significant Middle to Late Eocene contamination estimated to represent ~50% of
the total assemblage. Although labelled as a core the sample supplied consisted
of clumped mudstone reminiscent of poorly washed cuttings. The caved
component indicates the presence of the Late Eocene Middle N. asperus Zone in
the well based on the presence of Triorites magnificus and Tricolpites thomasii.
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Table-2: Interpretative Palynological Data

Sample Depth Depth ) . Microplankton

Tvpe 0 (m) Formations Spore-Pollen Zone *CR Zone CR MP% Comments and Key Species Present
Burong-1
SWC-28 2113 644.0 Latrobe Group P. tuberculatus and Operculodinium Sz 21% Mixed assemblage interpreted as Late

Middle N. asperus

and G. extensa

Eocene reworked Into Late Oligocene.
Triorites magnificus and Gippslandica
extensa present.

Dutson Downs-1

Core-3 4250 1295.4 Latrobe Group L. balmel A2 NR Rare Lygistepollenites balmei (<1%)
recorded in gymnosperm dominated (>60%
assemblage).

Cuttings 4920 1499.6 Golden Beach Group N. senectus D3 NR Forcipites sabulosus common,
Nothofagidites senectus frequent.

Cuttings 5940 1810.5 Strzelecki Group C. striatus D5 NR LAD Crybelosporites striatus In assemblage
with >25% caved palynomorphs including
Rumoslcysta.

East Reeve-1

Cuttings 3920 1194.8 Latrobe Group P. tuberculatus D4 Operculodiniuim D2 86% Assemblage dominated by Spiniferites spp.

Superzone ~60% (probalbly >95% caved).
Cuttings 4340 1322.8 Latrobe Group Middle N. asperus D4 Caved 41% LAD Santalumidites cainozoicus in
Operculidinium Sez. assemblage dominated by cavings from
Lakes Entrance Formation (>45% caved).
Cuttings 4580 1396.0 Latrobe Group N. asperus D4 Caved 67% Assemblage dominated by cavings from
Operculidinium Sez. Lakes Entrance Formation (>70% caved).
Cuttings 4620 1408.2 Latrobe Group Middle N. asperus D3 Caved 42% FAD Triorites magnificus in assemblage
Operculidintum Sez. dominated by cavings from Lakes Entrance
Formation (>45% caved).
Cuttings 4950 1508.8  Strzelecki Group C. striatus D5 Caved 21% Shallowest occurrence of Early Cretaceous
Operculidinium Sz. spore-pollen in assemblage which is >40%
e caved.
Cuttings 5200 1585.0  Strzelecki Group C. striatus D3 Caved 24% LAD Crybelosporites strlatus in assemblage
Operculidinium Sz. which is >60% caved.
Cuttings 5250 1600.2  Strzelecki Group C. striatus D5 Caved 35% Early Cretaceous spore-pollen in

Operculidinium Sz,

assemblage which Is >65% caved.
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Table-2: Interpretative Palynological Data

S—

s;\';;‘:e Deigth D(e::;h Formations Spore-Pollen Zone *CR Microz}:)l;:kton *CR MP% Comments and Key Species Present
Golden Beach West-1
Core 4020 1225.3 Latrobe Group Upper T. longus A2 NR Gambierina rudata 53% with Proteacidites
reticuloconcavus ms and Battenispollis
sectilis. Core wrongly labelled probably
from Core-5 5415-5425 ft.
SwC 5830 1777.0 Golden Beach Group Indeterminate NR Sample barren.
SwC 7250  2209.8 Golden Beach Group P. mawsonlil 135 NR  Limited assemblage dominated by
Podocarpidites 34%. Cyathidites 20% and
Gleichenlidites 15%.
Merriman-1
Cuttings 3220 981.5 Latrobe Group Middle N. asperus D1 G. extensa D3  <1% Triorites magnificus and Gippslandica
extensa present in assemblage dominated
by Nothofagldites 69%.
Cuttings 4860 1481.3 Golden Beach Group Indeterminate Assemblage entirely dominated >85% by
caved Oligocene-Eocene palynomorphs.
Cuttings 5650 1722.1 Golden Beach Group P. mawsonil D4 Rimosicysta D3 10% SP dominated by Diliwynites spp. 40%. MP
Superzone dominated by Rimosicysta and
Micrhystridium sp. A.
North Seaspray-1
Cuttings 2150 655.3 Latrobe Group Middle N. asperus D1 G. extensa <4% Trlorites magnificus and Gippslandica
extensa present in assemblage dominated
by Nothofagldites 67%.

Core-4 3213 979.3 Latrobe Group L. balmei D2 NR Rare Lygistepollenites balmel and
Gambierina rudata in assemblage
dominated by Tricolp(or)ites pollen ~40%.

Cuttings 3764 1147.3  Strzelecki Group C. striatus D3 NR LAD Crybelosporites striatus in assemblage
which is >40% caved.
Cuttings 1920 1499.6  Strzelecki Greupr - C. striatus N3 NR  Crybelosporites striatus present in

assemblage with >50% caved
palynomorphs.

o
O
»
-
~
]
(g
5]
iy
°
(©]
-
-+
s
©
©
\l
~
w

¥1 a8ed




< s Ml 5 B 3 28
Table-2: Interpretative Palynological Data
Sample Depth Depth N Microplankton o
T ) (m) Formations Spore-Pollen Zone *CR Zone CR MP% Comments and Key Species Present
Rosedale-1
Cuttings 1230 3749 Latrobe Valley Upper D1 Operculodinium D5 1.6% Nothofugldites 43%.
Coal Measures P. tuberculatus Superzone FAD Acaciapollenites myriosporites.
Cuttings 4850 1478.3  Strzelecki Group C. striatus to NR Poorly preserved assemblage dominated by
F. wonthaggiensis Cyathidites spp. at 74% without key index
speciles.
Woodside-1
Cuttings 2225 678.2 Seaspray Group T. bellus D2  Operculodinium D 72% Cyathidites subtilis and Haloragacidites
Superzone haloragoides present in SP assemblage
dominated by Nothofagidites 44%.
Core 4050 1234.4  Strzelecki Group C. striatus D3 NR Crybelosporites striatus present in
assemblage badly contaiminated ~50% by
Tertlary spore-pollen.
Core 5368 1636.2 Strzelecki Group C. striatus D5 <2% Key species not recorded in poor assemblage
dominated by Podocarpidites spp. at 58%.
Core 5769 1758.4  Strzelecki Group C. striatus D2 <1%

Rare C. striatus present in assemblage
dominated by Cyathidites spp. at 79%.

LR T ITL CTNTE

*CR = Confldence Ratings

MP = Microplankton
NR = No microplankton recorded
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Confidence Ratings

o The Confidence Ratings assigned to the zone identifications on Table-2 are

% quality codes used in the STRATDAT relational database developed by the
Australian Geological Survey Organisation (AGSO) as a National Database for
interpretive biostratigraphic data. Their purpose is to provide a simple relative
comparison of the quality of the zone assignments. The alpha and numeric
components of the codes have been assigned the following meanings:

Alpha codes: Linked to sample type

Core

Sidewall core

Coal cuttings

Ditch cuttings

Junk basket
Miscellaneous/unknown

QT ®E0O0OwW»

Outcrop

Numeric codes: Linked to fossil assemblage
1 Excellent confidence: High diversity assemblage recorded with
key zone species.

2 Good confidence: Moderately diverse assemblage recorded
with key zone species.

3 Fair confidence: Low diversity assemblage recorded with
key zone species.

4 Poor confidence: Moderate to high diversity assemblage

recorded without key zone species.
5 Very low confidence: Low diversity assemblage ﬁ;corded without

key zone species. :
Diversity:
When diversity is used in the text it has the following numerical equivalence:
Very low = 1-5 species
Low = 6-10 species
Moderate = 11-25 species
High = 26-74 species

Very high 75+ species




Table-3: Basic Sample and Palynomorph Data

cemented sandstone 60%

[ Sample ~Depth Vom Yisual  Palynomorph Number Number
Type Depth (f) (m) Lithology wi (cc) O/Yield Yield Concentration Freservation SP Species MP Species

Burong-1

SWC-28 2113 644.0 Calcareous LEM 3.4 0.3 0.088 Moderate Moderate Good 30+ 7+

Dutson Downs-1

Core-3 4250 1295.4 Medium grey mudstone with 189 2.5 0.132 High Moderate Poor-fair 23+ NR
carbonaceous flecks

Cuttings 4920 1499.6 Coally shale 30%; medium 7.8 2.9 0.371 High Low-moderate Poor-fair 26+ 1+
grey shale 45%; qtz sand 25%

Cuttings 5940 1810.5 Fine sand 60%; coal 40% 12.4 2.9 0.233 High Low Poor 22+ 3+

East Reeve-1

Cuttings 3920 1194.8 100% LEM 18.2 1.2 0.065 Moderate High Fair-good 14+ 14+

Cuttings 4340 1322.8 60% carbonaceous siltst; 13.7 8.0 0.583 High Moderate Poor-good 18+ 1+
40% caved LEM

Cuttings 4580 1396.0 10% carbonaceous siltst; 90% 20.8 2.8 0.134 High Moderate Poor-fair 20+ 11+
caved LEM

Cuttings 4620 1408.2 80% qtz sand; 10% 26.2 1.8 0.068 High Moderate Poor-fair 29+ 10+
carbonaceous siltst; 10%
caved LEM

Cuttings 4950 1508.8 10% qtz sand; 30% shale; 129 1.8 0.139 High Moderate Poor-fair 25+ 7+
10% carbonaceous siltst;
50% caved LEM

Cuttings 5200 1585.0 70% grey shale:; 12.3 1.7 0.138 High Low Poor-fair 30+ 11+
10% carbonaceous siltst;
20% caved LEM

Cuttings 5250 1600.2 60% grey shale; 11.7 2.8 0.239 High Moderate-high Poor-good 24+ 6+
20% carbonaceous siltst;
20% caved LEM

Golden Beach West-1

Core 4020 1225.3 Medium grey shale 13.8 0.8 0.057 Low Low Poor-fair 16+ NR

SWC 5830 1777.0 Light grey siltstone to fine 7.8 0.1 0.120 Very low Very low Poor 1+ NR
sandstone S —

SWC 7250 2209.8 Dark grey shale 40%; lithic 4.7 0.4 0.085 High Low Poor 13+ 1+
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Table-3: Basic Sample and Palynomorph Data )
Sample Depth Vom Yisual  Palynomorph Number Number o
Type Depth (f) (m) Lithology wt (cc) O/Yleld Yield Concentration Preservation SP Species MP Species E'l
Merriman-1 o
Cuttings 3220 981.5 Carbonaceous siltstone 13.5 2.8 0.207 High High Good 36+ 3+ §
Cuttings 4860 1481.3 Light grey clumped mudstone 13.8 0.9 0.065 High Low Good 22+ 2+ '8
and sand !
Cuttings 5650 1722.1 Predominantly dark grey shale 11.9 1.4 0.117 High Low Poor-fair 23+ 6+ 5
©
North Seaspray-1 ~
Cuttings 2150 655.3 Carbonaceous sand with 109 2.8 0.256 High High Fair-good 37+ 4+ a
pleces of caved marl
Core-4 3213 979.3 Carbonaceous shale 13.1 5.8 0.442 High Low Poor 22+ 1+
Cuttings 3764 1147.3 Mixed medium grey mudstone; 11.6 1.6 0.137 High High Poor-good 26+ 3+
carbonaceous shale and gtz
sand
Cuttings 4920 1499.6 Clumped medium grey lithic 11.2 0.5 0.044 Moderate Moderate Poor-fair 39+ 4+
sandsone
Rosedale-1
Cuttings 1230 374.9 Dark grey carbonaceous 12.0 1.0 0.083 High Low Good 31+ 3+
mudstone and qtz sand
Cuttings 4850 1478.3 Light grey shale 10,0 1.0 0.100 High Low Poor 14+ NR
Woodside-1
Cuttings 2225 678.2 Large pieces of marl 7.9 0.4 0.050 Low Moderate Fair-good 25+ 10+
Core 4050 1234.4 Cumped light-immedium grey 11.0 0.3 0.027 Moderate High Fair-good 46+ NR
mudstone
Core 5368 1636.2 Mediumn grey siltstone 12.8 0.3 0.023 Moderate Moderate-high Fair-good 16+ 2+
Core 5769 17658.4 Medium grey shale with 12.6 0.3 0.023 Moderate Low-moderate Poor-fair 18+ 1+
extensive slickensides

Wt = Weight of samples In grams
Vol (cc) =  Volume of aqueous suspension of kerogen residue recovered by Laola Pty Ltd
0/yield = Volume (cc) divided by Weight (grams)
e LEM = Lakes Entrance Marl
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Table—4: Selected Palynomorph Abundance Data for Seaspray and Latrobe Groups.

— - — -t ] -
- — & [ o ) 8 : 0 i i -
208308 ¢ ¢ g |&z| 9 |=F =% &8
. < ] 9 Q Q 0 - M ™ L} =
, Wells:) s | 35| 2 & & « | £8 £ |Es SE/ 3| =
21988 § % ¥ [=%|5|%8 =3| 2| %
i a = = a | & = @ w) & 3
N -
; Sample Type:| S ¢ 2 & 0 @ £ & | % < & | %
& ¢ C C C C C C C c C C
4 C C
slzls = < 2lslele <|2]a
Depth in metres:| = < 3 s 3 = 0 ) < <
P |al2 & 2 s|8|5|¢ 5|88
] < C @] < c c < c c [+p) (=} n
Depth in feet:| = 4 ) Y 5 12 B S L2 P & R
N - I < < < <= el ™~ & = N
! Palynomorphs
3 TRILETE SPORES undiff. 2.1% 5.3% 3.0% 3.8% 1.0%| 3.8%
Baculatisporites spp. 2.1% 0.8% 1.8%
Cyathidites annulatus 0.7%
Cyathidites spp. large >40um 4.2% 1.9% 0.9% | 3.5% | 3.6%
Cyathidites spp. small <40um 2.1% |21.1% 3.8% 1.9% | 4.5% 0.7% 1.9%
Dictyophyllidites 1.4% 2.8%
Gleichentiidites/Clavifera spp. 2.1% | 5.7% 1.5%
Herkosporites elliottii 1.9% 1.5%
Latrobosporites spp. 0.8%
Retitriletes spp. 3.8%
Stereisporites spp. 1.4% 1.0% | 6.8%
MONOLETES SPORES undiff: 1.9% 0.9% | 0.7%
Laevigatosporites spp. 2.1% 3.0% 1.9% | 2.3% | 0.9% 0.7%

Total Spores: | 13% | 10% [ 26% 6% 11% 8% | 24% | 1% 2% 4% 8% 5%

GYMNOSPERMS undiff.

Araucariacites australis 1.4% | 10.5% 3.0% 1.0% 0.9% 5.5%
'Dilwynites spp. 0.7% | 6.4% 1.5% 5.7% 1.0% 0.9% [ 0.7% 4.7% 5.5%
Lvgistepollenites balmei 2.8% | 0.7% 0.9%
Lygistepollenites florinii 1.2% | 1.4% 4.8% 1.7% | 4.4% 3.8% | 4.2% | 3.6%
Microalatidites spp. 2.1% 0.9%
Microcachyridites antarticus 1.4% 1.5% 0.7%

Phyllocladidites mawsonii 12.7%| 13.5% 3.0% 1.9% 3.8% 7.8% | 8.8% 2.8%| 1.4% | 3.6%
Podocarpidites spp. 7.7% | 34.0% 5.3% 12.1% 1.9% 2.9% | 3.0% | 2.6% | 5.1% 22.6%] 9.1% | 3.6%
Podosporites microsaccatus 4.3% 2.3%

Total Gymnosperms: | 28% | 65% | 16% 21% 9% 13% | 5% | 14% | 20% 36% | 15% | 22%

ANGIOSPERM POLLEN undiff. | 0.7% 1.5% 4.8% | 0.8% | 0.9% 2.1%
Australopollis obscurus 0.7% £t 0.9%

Battenipollis sectilis 0.8%

Casuarina (H. harrisii) 8.5% 5.3% 18.2% 18.9% 13.5% 4.3% [ 16.8% 0.9% |21.0%] 16.4%
Dicotetradites clavatus 4.5% 0.9%

Gambierina rudata (526% | 0.9% i
Ilexpollenites spp. 5.3% 0.7%
Malvacipoilis spp. 2.9% 2.6% h T
Myrmecidites sSpp. 1.5% 0.7%

N. asperus/goniatus 0.9% | 0.7% 1.8%
N. brachyspinulosus/flemingii 2.8% | 0.7% 1.5% 1.9% 1.7% | 1.5%  |1.4% |
N. deminutus/vansteenisii 7.0% 53% 1.5% 7.5% 5.8% Wo 3%| 4.4% 56% |
N. emarcidus /heterus/falcatus | 35% | 0.7% | 42% 23% 36% 36% | 3.0% | 56% | 46% 2.8% | 40% | 44%
Pcriporopollgmt_cs spp A I B DP-C S E S B0 A N X172 3.8% 1.8%
Proteacidites spp. T T 42% [17.7%] 182% 17% 13.5%[135%| 6.9% [ 4.4% 11.3%| [.4% [ 55%
Tricolploriates spp. | 0.7% ['53.5%" T 3.0% T 09% [ 4.4%  39% | 4.2% | 3.6%

b L. - J=
~ Total Angiosperms: | 58% | 25% | 58% 73% 79% 79% | 71% | 85% | 78% 60% | 77% | 73%
 Total Spore-Pollen Count: | 142 | 141 | 19 66 53 104 | 133 | 116 | 137 106 | 143 | 55
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Table-4: Selected Palynomorph Abundance Data for Seaspray and Latrobe Groups.
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Sample Type:| S ¢ £ % % & £ 2 - S & [ B
] 5 C C C C C C C 8 C C
B l [ F_,
c < < < < N < 0 o - ) ~
. : Te) < N < < 1o} = ; 5 : :
Depth in metres: (g: 3 S S E g g z Lff § E g
7 @ S c c 3 = < < g < < 0
Depth in feet:} = ] 3 & ] 2] £ S — ™ X S
N < 7] - - < A (o0} N & - N
MICROPLANKTON
Dinoflagellates undiff: 1.7% 3.7% 6.3% 8.4% 2.8% 1.0%
Dapsilidinium pseudocolligerum | 1.2% 1.5% 1.3% L.1%
Gippslandica extensa 0.9% | 0.7%
Hystrichokolpoma rigaudiae 0.6% 1.1% 4.0%
Impagidinium spp. 0.7%
Lingulodinium macharophorum 0.7% 0.9% 0.6%
Nematosphaeropsis rhizoma ms 37%
Operculodinium centrocarpum 0.6% 126% 5.4% 8.8% 9.6% 37.1%
Protoellipsodinium spp. 1.2% 3.7% 6.3% 1.9% 0.6% 3.0%
Pyxidmopsis pontus 0.9%
Spiniferites spp. 12.2% 59.3% 20.7% 45.0% 26.4% 3.5% 27.7%
Total Microplankton: | 17% 868% 41% 67% 42% 1% 4% 73%
Total SP& MP Count: | 172 | 141 | 135 111 160 178 | 133 | 117 | 143 106 | 143 | 202
Reworked Spores & Pollen 0.6% 1.6%
Fungal fruiting bodies 0.7%
Fungal spores & hyphae 2.8% ) 07% 1.8% 12% 2.5% 4.6% | 3.8%
Microforaminiferal liners 0.6% 1.6%
Scolecodont 0.5%
TOTAL COUNT: | 174 145 136 113 162 184 | 133 120 143 106 151 | 211
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Table-5: Selected Species Distribution Seaspray and Latrobe Groups.
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SampleType: 2 | £ | & & & C|&|E|E E|E|¢
1 & C
c | = fz < < ‘;:! Clwl|le «olala
Depth in metres:: g ‘fé 3 %’ % g L§ z |8 § C;: £
cleclje € ¢ clclc|le <l |w
Depthinfeet: — | 5|3 I ¥ 2128132 S |&|8
N || & < & S |||l |~ |A
SPORE-POLLEN
Acaciapollenites myriosporites X
Araucariacites australis X X X X X X X
Australopollis obscurus X X
Banksiaeidites arcuatus X
Banksieaeidites elongatus X X
Battenipollis sectilis X
Beaupreaidites trigonalis ms X
Beaupreaidites verrucosus X X
Chenopodopollis sp. X
Cyatheacidites annulatus X | X
Cyathidites australis RW
Cyathidites minor X
Cyathidites paleospora X X X X X X
Cyathidites splendens X X X X X
Cyathidites subtilis X
Dacrycarpites australiensis X
Dicotetradites clavatus X X
Dilwynites granulatus X | X X X X X| X X X
Dilwynites tuberculatus X
Dryptopollenites semilunatus RW .
Ericipites crassiexinus/scabratus X X X [iX X | X
Foveotriletes palaequetrus H X
Gambierina rudata A X
Gleicheniidites circinidites X | X X | X X
Haloragacidites haloragoides T T X
Haloragacidites harrist X X X ¢ C| [|X|Xx X|X|X
Herkosporites elliottii B X X X
llexpollenites spp. X X
Ischyosporites irregularis ms X X X | X X
Laevigatosporites major X ‘ X X
Laeingatosporites”ovatus‘wﬁm TR XX XXX X
Latrobosporites marginis X I xXTx | R
Lygistepollenites be balmei RWI X [T I x [T e |
Lygistepollenites florinii_ XX X X [ X X | X | X
Malvacipollis diversus | | X T R N
Malvacipollis robustus ms Y 'Y e
Malvacipollis subtilis S X X I'x['xT x|
Matonisporites ornamentalis T TR OOX T x0T X
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Table-5: Selected Species Distribution Seaspray and Latrobe Groups.

T TERL- TR U - R VRO R
Tlerl 8 8 8 P S~| 5 |abc| & 8
Wents: & |SE| & & 8 §(%:| E |8 £E8| 2| 3
R - I & = @ IEol R |82 8@ o | =
2188l % £ % w(=®| 5|5 %g| 8|8
i 8 &4 d|s |28 &5
c;'i 2 0 2 2 bt 2 s l :",: z | @
Sample Type: 2 | = | & C C C|&|C|T &|C|¢C
‘ C &
cl|l®T|lx ®© < AT 1Tl ol
Depth in metres:: %‘ g % _?“E E % “g g g: § E g
clecle € ¢ ¢cleclcles «<lc|w
Depthinfeet: — |9 |8 & ¥ 218|812 S|&|X
Nle!l&®s: < <« Slelalc F-oR I B
Microalatidites paleogenicus X i X
Microcachyridites antarcticus X X X X
Milfordia incerta X
Myrtaceidites parvus/mesonesus X
Myrtaceidites verrucosus X
Nothofagidites brachyspinulosus X X X X
Nothofagidites emarcidus/heterus X | X | X X X A XX X1 X| X
Nothofagidites endurus X
Nothofagidites senectus X
Nothofagidites asperus X X | X X
Nothofagidites deminutus X X X X X X1 X X| X
Nothofagidites falcatus X X X X X X| X
Nothofagidites flemingii X | X X X X X1 X
Nothofagidites goniatus X X
Nothofagidites vansteenisii X X X X X | X X
Parasaccites catastus X
Periporopollenites demarcatus X X1 X X
Periporopollenites polyoratus X X
Phyllocladiidites mawsonii X | X X X X | X X
Polypodiidites perverrucatus X X X | X
Proteacidites adenanthoides X X1 X
Proteacidites angulatus X ;
Proteacidites annularis i X X
Proteacidites obscurus X X "X
Proteacidites prodigus ms X
Proteacidites pseudomoides X
Proteacidites recavus X 1T X1 X
Proteacidites rectomarginis X X
Proteacidites reticulatus X
Proteacidites reticuloconcavus ms ' ; X
Proteacidites stipplatus X X ]
Proteacidites tenuiexinus X
Proteacidites tuberculatus | - | X
Pseudowinterapollis couperi o R N 'S I N
Pseudowinterapollls wahooensis | | TTTUTUx T T
Rugulatispoites trophus S B R 4 R B
Santalumidites calnozoicus | x| R B
Sapotaceoidaepollenites rotundus | S XU xT
Stereisporites antiquisporites X | | X T U x |'x | |~ | |
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Table-5: Selected Species Distribution Seaspray and Latrobe Groups.

i IR TR TN - NURS IRR O R
Glsald o8 BEo| TR
wens: 5 |$E/ 8 2 & & (S§|E(sETE| 3|3
l:' a <] - - - - g 2 t |2z 3 Z 8 ] .g
mi"Al 8 § § 315 || &8 & 2|8
R R ®m ®m (S v
< : ) ® - « L @ n I * @
Sample Type: = | = | & ¢ & C|&|C|C &|C|C
: C j C
clele = < glalglg alala
Depth in metres:: g § § g % :§- § %- t‘é § § g
o leclec ¢ ¢ <clcljc|lec «wlecluw
Depthinfeet: — |8 |8 £ & 2/8]3]2 S|&]|8
N || & F & STlF|Ela |~
Stereisporites regium X
Trichotomosulcites subgranulatus: X
Tricolpites paenestriatus X
Tricolpites phillipsii X
Tricolpites simatus X
Tricolporites adelaidensis X X X! X X
Tricolporites leuros X X| X X
Tricolporites scabratus X
Tricolporites sphaerica X
Triorites magnificus X X| X
Verrucatosporites attinatus ms X
Verrucatosporites speciosus X X
Verrucosisporties kopukuensis X X X X
MICROPLANKTON
Achomosphaera spp. X X
Apteodinium australiense X X X
Circulosporites parvus X
Cyclopsiella vieta X X X X
Dapsilidinium pseudocolligerum X X X Cv cv X
Deflandrea phosphoritia X 1.
Gippslandica extensa X X 11X .
Hystrichokolpoma rigaudae X ‘ cv Cv H X
impagidinium spp. X Ccv
Lejeunecysta sp. X .
Lingulodinium machaerophorum X X Cv B X
Lingulodinium solarum X R o
'Nematosphaeropsis rhizoma ms X CV Cv| o
Nematosphaeropsis spp. f : Ccv
‘Operculodinium centrocarpum X X X Cv Cv X | X
Paralecaniella indentata X
Pentadinium laticinctum i X cv o i -
Protoellipsodinium mamilatus ms X B
Protoellipsodinium simplex ms X | X X cvev) | T x
Pyxidiopsis pontus ms X X cv | '
Spinidinum spp. T T e I N
Spiniferites spp. X | [ X X cv| X XA
Systematophora placacanthum | | T CV T T T e x
Tectatodinium ovum ms I o1 /4 A S R I R
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Table-5: Selected Species Distribution Seaspray and Latrobe Groups.
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Table-6: Selected Palynomorph Abundance Data from Golden Beach and Strzelecki Groups !

Aol e 38l o2lrozlzlzozow
e | 8, > > > ) 2 ent 9 ° 9 9
wen{ 33138 8 & (93| f P|EiEE| 3|3 % §
328805 5 s|3%| 5 Fl%:%3/ 2|8 § @
2 & dlg |8 2| @ &)\ = 3
e 2|2 & ${§l% &% &{%|% ¥ &
Sample Typey = = | & & |2 |& &|¢ &g|¢|& & &
<Q Q boc < N % i = N < < - N -
Depthinmetres:) 3 S | & & €| 8|z §|%F S |&|& &'8
I b Q@ e g By i = z A B a =1 P
< = =3 < =3 = < c - =3 c = o« 2
Depthinfeet:y § 3 |8 § & |3 (& &|& 8|28 & &
- © < 0 el ~ -+ B 2 <+ - - el ey
Palynomorphs ! ‘
TRILETE SPORES undiff. 2.0% 2.8% 2.8% 1.9%{ 1.9% 1.0%| 1.6% 0.5%(4.6%|3.3%: 9.0%  1.6%
Baculatisporites spp. 59% 3.7% 11% 12% 3.9%{0.9% 1.9%(2.6% 7.0% 1.7% - 4.5% - 3.9%
Callialasporites spp. 0.9% .
Ceratosporites equalis -0.9%]0.9% 0.9% 4.6% : 0.8%
Cicatricosisporites spp. : 2.8% 0.9% 7.8% 13% 5.8% 2.3%
Crybelosporites striatus 0.9% :
Cyathidites spp. large >40um 37%| 11% 10% 3.1%| 4.9% 1.0%83% 1.0%|61%[2.5% 3.6% 1.6%
Cyathidites spp. small <40um 5.9% 7.3%)8.3% 8.4% 4.6%]| 15% | 1.9% 3.9%| 15% 7.0%| 13% ] 12% 4.5% 78%
Cyclosporites 0.9%
Dictyophyllidites 0.5% 0.8%
Dictyotosporites - 0.9%
Foraminisporites 1.5%
Gleicheniidites /Clavifera spp. 2.9% 2.8% 15% [ 3.7% 1.0%{2.6% 2.0% 0.9%
Herkosporites elliottii 1.0% 2.9%
Leptolepidites verrucatus 0.9% 1.5% 2.8%
Neoraistrickia spp. 0.9% 1.0%
Osmundacidites spp. 3.9% 1.8%{5.6% 3.7% 3.1% 1.9%(2.6% 5.5% 5.8% 4.5% 0.8%
Retitriletes spp. 1.8%]8.3% 2.8% 6.2%2.9% 1.0%] 0.5% 0.5%] 7.4% | 5.0% 9.0% 2.3%
Stereisporites spp. 1.0% 2.8%|3.7% 3.7% 1.5% 6.2% 0.5% 1.7% 0.9%
MONOLETES SPORES undiff: 0.8%
Crybelosporites spp. 1.0%
‘Laevigatosporites spp. 2.9% 5.5%|0.9% 0.9% 5.8%| 1.9% 0.5% 1.7%
Marattisporites scabratus 2.9%
HILATE
Aequitriradites spp. 1.5% 0.5% 1.0%
Triporoletes spp. 1.0%
Total Spores:| 28% 34% | 50% 51% 22% | 49% ] 10% 16% | 48% 42% ] 94% | 39% 40% 92%
GYMNOSPERMS undiff. : : .
Araucariacites australis 2.0% - 0.9% 1.9% 1.5% 1.9% 14% [ 1.0% 3.0%]: 3.3% 1.8%
Corollina spp. - 0.9% 3.1% 1.0%[2.1% 1.0%[?! 0.8% . :2.3%
Cupressacites sp. 0.9% 4.9%] 0.5% :
Dilwynites spp. 1.0% 4.6% 0.9% 6.8% 36% 1.0% 5.0%
'Dilwynites pusillus 39% 3.7% 2.9%
Lygistepollenites balmei 3.7%
Lygistepollenites florinii 2.0% :
Microcachyridites antarticus 2.0% 3.7%(2.8% 4.7% 1.5%|4.9% 1.0%{ 0.5% 1.7% 0.9%
Phyllocladidites mawsonii 2.9% 3.7% 1.9% 1.5% 10% 1.0%|4.7% 8.5% 5.8%
Podocarpidites spp. 30% 45% | 21% 15% 32% [ 34% | 7% 23% | 1% 10% | 6% [ 28%  58% 5%
Podosporites microsaccatus 8.8% 1.8% 3.1%|2.9% [ 1.9% 2.1% 0.8%
Vitreisporites signatus 0.9% | |1 ‘
" "Total Gymnosperms:| 51% 61" % | 49% | 24% 83% [ 22% 25%| 6% | 45% 60% 8%
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Table-6: Selected Palynomorph Abundance Data from Golden Beach and Strzelecki Groups '
il iy - '5 "~ -t - : — = - - e
ST1§3| 5 5 B |dz|§ §lspsb|E|dldld
wel: 35351 & 8 £ |%T3| E E I 8 3 3%
82188z s s |3%|F §|=3 3/ 3% ¥ 3
S 8 &l¢ 2 E @ @l &3 3|3
- S ,
i
& 2% & 2|§| & |5 alg|ly og o
SampleType) & 2| & & S| E|E f|E || & ¢
¢ vwlae ¢ glala =|a <¢|la|w. q/|-«
Depthinmetres:) 3 S | & € & | 28|z 8|5 3 (|&€|& ¢! ¢%
I 32 £ ¢ 194t Efz =zl < 't
c c c < [= c [ c < < =] c < =)
Depthinfeet:y & I | £ § J |8 |& &[& S(&€8 g g
- '] -+ 0 wn ~ - [Te] o« < - - w o
ANGIOSPERM POLLEN undiff. 0.5% 1.7% .
Casuarina (H. harrisii) 0.9%] 1.9% 3.7% 15% 21% 8.3% 12% 2.5%.
Forcipites sabulosus 4.9%
Gambierina rudata 1.9% :
Malvacipollis spp. 0.9% 0.9% .2.5%
Myrtaceidites spp. 0.9% - 0.9% ‘
Nothofagidites spp 19%
N. brachyspinulosus/flemingii 1.0% 1.7%
N. deminutus/vansteenisii 1.9% 0.9% 1.0%
N. emarcidus/heterus/falcatus 1.0% 1.8%]| 11% 8.4% 11% 25% C12% 9.1%
Nothofagidites senectus 3.9%
Peninsulapollis gillti 5.9%
Proteacidites spp. 1.0% 0.9%|3.7% 6.5% 9.2%| 1.0%| 10% 1.0%|2.6% 2.0% 0.8%
Tricolp(orates spp. 3.9% 0.9%(1.9% 2.8% 1.9%| 5.6% 0.5% 1.0%
Total Angiosperms:| 21% 5% | 21% 24% 35% | 3% [ 68% 1% |31% 32% 16%
Total Spore-Pollen Count: | 102 109 108 107 65 | 103 | 107 103| 193 201 | 108 121 111 129
MICROPLANKTON
Dinoflageliates undiff: 0.9%]2.9% 1.7% 3.0% 0.5%
Apectodinium australiense 4.1%
Circulisporites parvus 2.9% 1.8% 1.0%| 1.0% 0.5% 0.9%
Dapsilidinium pseudocoiligerum 0.6%
Gippslandica extensa 1.0%
Hystrichokolpoma rigaudae 0.6%
Lingulodinium macharophorum 2.2% 2.0%
Micrhystridium spp. 4.3%
Operculodinium centrocarpum 3.6% 5.2% 7.9%
Protoellipsodinium spp. 1.2%
Rimosicysta spp. 0.9% 5.2% : .
Sigmopollis carbonis 0.9% ' : 1 0.9% : 0.8%
Spiniferites spp. 14% 24% 22% 2.4% | : ( ;
Total Microplankton:|{ 2.9% 3.5%( 22% 38% 36% (1.0% 10% | 0.5%: 3.8%( ¢ :1.8% 0.8%
Total SP & MP Count:{ 105 113|139 172 101 | 104| 107 115| 194 209 108 | 121 113 130
Reworked Spores & Pollen - 2.6%
Fungal fruiting bodies 0.8%
Fungal spores & hyphae 1.7% 1.1% 2.9%|5.5%|2.7% 4.9%|0.5% 0.9%
TOTAL COUNT:| 105 115 139 174 104 ( 110 110 122 195 211{ 108 121 116 130
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Table-7: Selected Species Distribution for Golden Beach ‘
‘and Strzelecki Groups. ;
X AT ﬁ - - PR N PR b
e e 8 g gale % _n|ole §1 0
weus:|SESE| 8 ¥ §(%3|E E|ELEL|Z|5 F F
HEHHHHEH R R R R
gzglg,g 2 2 W: m“BéB:B
w cle. o ol Clo o] « z |la|l¥ & &
Sample Type:| & £ |&'C C|2|CC|C T|C|E 8 &
¢ v|g claje|e =la <¢lalea
Depthinmetres: 3 S |2 ® €18 |2 Q| 2 (B & &
R R B RS R e
e s & S S i€ g glglg gl glglg & &
Depthinfeet:) § I |18 § &8 | &| & 2 |2|€ & §
S D o b|N[F O] T (| 00
[SPORE-POLLEN T
Aequitriradites verrucosus X X X
Aequitriradites spinulosus X X X X X X
Alisporites grandis X X X X
Alisporites simplex X
Aratrisporites spp. RW RW RW RW
Araucariacites australis* X X X XXX A} X X X
Baculatisporites spp. X XX X XXX X! X X X X
Balmeisporites holodictyus X
Beaupreaidites trigonalis ms cv
Callialasporites dampieri X
Ceratosporites equalis X X X X cf X X
Cicatricosisporites australlensis XX X X X X (XX X
Cicatricosisporites hughesii X
Cicatricosisporites pseudotripartitus X
Cingutriletes congruens X
Corollina simplex X
[Corollina torosa X X X X X X X
Crybelosporites nudum X
Crybelosporites striatus X X X X X X
Cupressacites sp. : S F| X1 X ;
Cyathidites australis X X|X A C|X X X1 X | XX X
Cyathidites minor C Cl|X X: X[ X X1 X XX X X
Cyathidites paleospora Ccv
Cyathidites splendens cv
Cycadopites folliculosus X
Cyclosporites highesii T cf
Dicotetradites clavatus i CV
Dictyotosporites complex X :
Dictyotosporites speciosus X X T XX X
Dilwynites granulatus X C X[ A X Cv
Dilwynites pusillus ms (sm.var.) F F F
Ericipites scabratus cvl | T T
Foraminisporis asymmetricus T X X
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Table-7: Selected Species Distribution for Golden Beach
‘and Strzelecki Groups.
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Depthinmetres:| 2 S |2 8 €128 |x S| 5 2 |¥ | & 3
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c clec c cgclelec ci s <Cclcic. = 2
Depthinfeet: 5§ I |8 § &|8 (8 €| & 2 |2|8 & &
¥ D|(¥ o n|NjF O] S |F(F OO
Foraminisporis wonthaggiensis X
Forcipites sabulosus X
Gambierina rudata cv cv
Gleicheniidites circinidites X X C|X X X
Haloragacidites harrisii Cv Cvicv cev ey CvcCv|Ccv cv cv
Herkosporites elliottii X X cf cv
Ischyosporites crateris X
Januisporites spinulosus X
Klukisporites scaberis X
Laevigatosporites ovatus F X XX X
Leptolepidites major X
Leptolepidites verrucatus X X X XX X
Lygistepollenites balmei Cv Ccv
Lygistepollenites florinii Ccv Ccv cv
Malvacipollis subtilis Cv cv Ccv
Microcachryidites antarticus F XX X XX X X X X
Myrtaceidites tenuis ' Cv ‘
Neoraistrickia truncata X X X X
Nevesisporites daily1 X
| Nothofagidites asperus Cv Cvi
Nothofagidites deminutus . Cv Cv iCcv cv
Nothofagidites emarcidus/heterus Cv Cv Ccv CVCV[ CV iCV cv
Nothofagidites falcatus cv
Nothofagidites flemingii Cv Cv
Nothofagidites senectus F
Nothofagidites vansteenisii Ccv
Osmundacidites wellmanii X F|F X XX X X X C X
Peninsulapollis gillii X X Ccv
Periporopollenites demarcatus o'
Phyllocladidites eunuchus ms ‘ ! CvV
Phyllocladidites mawsonii X CVCV CV F X|[CV Cv cv
Plicatipollenites spp. RW o o W T lRWw
Podocarpidites spp. T ATAX X X|A|XTATATT C[X[X A C
Podosporites microsaccatus X F (XX X[X|x [x XX
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Table-7: Selected Species Distribution for Golden Beach
and Strzelecki Groups.
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Polycingulatisporites clavus ‘ X
Proteacidites adenanthoides i cv
Proteacidites annularis : cv Cv
Proteacidites obscurus Cv
Proteacidites pachypolus cv Cv Cv
Proteacidites spp. X CVI|CVCV eV X ICV X| X CV Ccv
Protohaploxypinus spp. RW RW RW RW RW|
Retitriletes austroclavatidites X X X X |[X X
Retitriletes circolumenus X X
Retitriletes eminulus X X
Retitriletes nodosa X
Retitriletes spp. XX X X[ F{X X| X Cv|X|X C X
Stereisporites antiquisporites X F|F F X X X X X X
Tetracolporites verrucosus cv
Tricolp(or)ites spp. X X X X1X X| X
Tricolpites confessus Ccv
Tricolporites adelaidensis Ccv
Triorites magnificus Ccv Ccv
Triporoletes reticulatus : X
| Velosporites triquetrus : X
Verrucosisporties kopukuensis cv: ‘ t
Vitreisporites signatus X X K
MICROPLANKTON
Apteodinium australiense CV CV
Circulosporites parvus F F X X| X X X X
Cyclopsiella vieta cv
Dapsilidinium pseudocolligerum CV Ccv Ccv
Gippslandica extensa Ccv CvV
Lingulodinium machaerophorum CV CV o
Luxadinium sp. X
Micrhystridium sp. A. Marshall 1990 X x
Operculodinium centrocarpum Cv Ccvicv cv B
Protoellipsodinium simplex ms CV CV B
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