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Table 1
Individual Sample Summary – Port Campbell-2

Figure 1

Cretaceous Zonation used herein (adapted from Morgan, 2001)


Figure 2
Comparison of Zonations of Morgan (1992, 2001, herein) and Partridge (1998).  Lithostratigraphy from Partridge (1998)

APPENDIX 1 : Species distribution chart

1
SUMMARY

Samples from cores 4 and 18 differ from earlier work and may be from rubble on top of the cored sections.  As studied, the results are as below.

1804.11 m (5910’-5919’) core 3 : I. cretaceum Zone, upper b subzone : Santonian : Nullaware and upper Belfast equivalent

2164.99 m (7093’-7103’) core 12 – 2258.26 m (7403’-7409’) core 4 : O. porifera Zone, upper subzone : Santonian : mid Belfast equivalent (core 4 possibly out of place rubble)

[2258.26 m core 4 – 2319.5/22.6 cutts : C. striatoconus Zone, upper subzone in Cookson (1965) and Partridge (1997)]

2342.22 m (7689’-7691’) core 13 – 2342.99 m (7685’-7687’) core 13 : C. striatoconus Zone, middle to lower subzones : Coniacian : lower Belfast equivalent

2407.00 m (7885’-7897’) core 5 (bottom) : C. striatoconus Zone, middle to lower subzones with reworked P. infusorioides Zone, upper “c” subzone : Coniacian mixed with Turonian : lower Belfast equivalent mixed with upper Flaxman equivalent

2411.88 m (7910’-7913’) core 6 – 2469.49 m (8100’-8102’) core 8 : P. infusorioides Zone, upper “c” subzone : Turonian : upper Flaxman equivalent

2491.51 m (8174’0”-8174’3”) core 8 : P. infusorioides Zone, upper “b” subzone : Turonian : mid Flaxman equivalent

2495.70 m (8174’-8188’) core 9 – 2492.65 m (8176’-8178’) core 9 : P. infusorioides Zone, upper aii subzone : Turonian : lower Flaxman equivalent

2532.58 m (8306’-8309’) core 10 – 2542.32 m (8340’-8341’) core 11 : P. infusorioides Zone, middle b-c subzones : Turonian : Waare C equivalent

2564.89 m (8413’-8415’) core 15 – 2565.50 m (8416’-8417’) core 15 : P. infusorioides, middle a subzone : Turonian : Waare C equivalent

2609.69 m (8560’-8562’) core 16 – 2612.14 m (8562’-8570’) core 16 : P. infusorioides, lower b subzone : Turonian : Waare B equivalent 

2628.59 m (8624’) core 17 – 2691.99 m (8830’-8832’) core : P. infusorioides, lower a subzone : Cenomanian : Waare A equivalent (core 18 possibly rubble on Eumeralla core)

2692.60 m (8832’-8834’) core 18 – 2695.75 m (8844’3”-8844’4”) core 18 : barren and indeterminate

2
INTRODUCTION

The extensive sample suites studied in the Thylacine-Geographe wells have produced a much improved Late Cretaceous Otway Basin palynology zonation, as summarised in Figure 1 from Morgan (2002) within the framework of Helby, Morgan and Partridge (1987).  As part of an Otway Basin review, Geoscience Australia supplied 30 processed samples for a blind study, numbered in depth order but not identified by well or depth.  After preliminary results, well name and depths were supplied for this report.  The study was supervised by Eric Monteil.  Depths are converted to metres using the deepest depth on the cored intervals.  Where multiple samples have the same base depth, the metric depth is adjusted by 1cm to preserve the sample order in charts and text.  Figure 2 compares the new zonation with that of Partridge (1998) and the lithostratigraphy of Partridge (1998, 2001).  Table 1 summarises the palynological details of the new microscope examination.  The well was last studied by Partridge (1997).

All informal species names are shown in quotation marks. Names are given in full when first mentioned in the text, but only the genus initial and full species name is given when subsequently mentioned.

Raw palynological data are included in Appendix 1.  The data are based on a 100 specimen count from which an indication of marine microplankton to terrestrial palynomorph proportions can be derived.  The microplankton percentages are listed in Table 1, which also summarizes other palynological details.  Environmental assessments are derived from the palynomorph counts using content and diversity of saline taxa (dinoflagellates and spiny acritarchs), other microplankton (mostly freshwater algae), and terrestrial spores and pollen.  The criteria for these assessments are defined in Table 1.  However, dinoflagellate content and diversity in the Otway Basin are lower than might be expected from other data sources, especially sedimentology in the offshore marine shales.  It may be that dinoflagellate productivity is suppressed by lowered salinity or restricted oceanic circulation caused by the enclosed nature of a long narrow marine gulf.  Environments interpreted here may therefore underestimate marine influence in this section with environments really being more marine than interpreted here.  In running text, frequency of taxa is discussed in the following intervals:  Very rare = <1%, Rare = 1-3%, Frequent = 4-10%, Common = 11-29%, Abundant = 30-49%, Super-abundant = 50-100%.

[image: image1.emf]TABLE 1

SUMMARY PALYNOLOGICAL DATA : PORT CAMPBELL-2

DEPTH

DEPTH SAMPLE

PERCENTAGE DIVERSITY  *3

(m) (ft) TYPE

FRESHWATER SALINE SALINE SPORE- SALINE SPORE-

ALGAE ACRITARCHS DINOCYSTS POLLEN MICROPLANKTON POLLEN

1804.11 5910-5919 CORE 3 SANTONIAN 1 1 13 85 MOD HIGH I. CRETACEUM, UPPER b NEARSHORE MARINE

2164.99 7093-7103 CORE 12 SANTONIAN 0 6 28 66 MOD HIGH O. PORIFERA, UPPER SHELFAL MARINE

2258.26 7403-7409 CORE 4 SANTONIAN 0 5 15 80 MOD HIGH O. PORIFERA, UPPER NEARSHORE MARINE

2342.22 7689-7691 CORE 13 CONIACIAN 0 29 9 62 MOD HIGH C. STRIATOCONUS, MIDDLE-LOWER SHELFAL MARINE

2342.99 7685-7687 CORE 13 CONIACIAN 0 9 8 83 LOW HIGH C. STRIATOCONUS, MIDDLE-LOWER NEARSHORE MARINE

2407.00 7885-7897 CORE 5 CONIAC/TURON 1 3 19 77 MOD HIGH MIXED C. STRIATO/P. INFUSOR NEARSHORE MARINE

2411.88 7910-7913 CORE 6 TURONIAN 1 7 35 57 MOD HIGH P. INFUSORIOIDES, UPPER c SHELFAL MARINE

2411.94 7913-7913'2" CORE 7 TURONIAN 2 2 40 56 MOD MOD P. INFUSORIOIDES, UPPER c SHELFAL MARINE

2414.38 7921-7921'2" CORE 7 TURONIAN 2 12 33 53 MOD MOD P. INFUSORIOIDES, UPPER c SHELFAL MARINE

2417.06 7929'("-7930 CORE 7 TURONIAN 0 8 29 63 MOD MOD P. INFUSORIOIDES, UPPER c SHELFAL MARINE

2469.49 8100-8102 CORE 8 TURONIAN 1 18 24 57 MOD MOD P. INFUSORIOIDES, UPPER c SHELFAL MARINE

2491.51 8174-8174'3" CORE 8 TURONIAN 0 14 47 39 HIGH MOD P. INFUSORIOIDES, UPPER b SHELFAL MARINE

2492.65 8176-8178 CORE 9 TURONIAN 4 11 18 66 MOD MOD P. INFUSORIOIDES, UPPER aii NEARSHORE MARINE

2495.70 8174-8188 CORE 9 TURONIAN 4 6 23 67 MOD MOD P. INFUSORIOIDES, UPPER aii NEARSHORE MARINE

2532.58 8306-8309 CORE 10 TURONIAN  -  -  -  - LOW MOD EX LEAN P. INFUSORIOIDES, MIDDLE b-c ?VERY NEARSHORE MARINE

2535.63 8313-8319 CORE 14 TURONIAN 0 12 5 83 LOW MOD P. INFUSORIOIDES, MIDDLE b-c NEARSHORE MARINE

2542.34 8340-8341 CORE 11 TURONIAN 0 11 8 81 LOW MOD P. INFUSORIOIDES, MIDDLE b-c NEARSHORE MARINE

2564.89 8413-8415 CORE 15 TURONIAN 4 2 1 93 LOW HIGH P. INFUSORIOIDES, MIDDLE a MARGINAL MARINE

2565.50 8416-8417 CORE 15 TURONIAN 0 1 1 98 LOW MOD P. INFUSORIOIDES, MIDDLE a MARGINAL MARINE

2609.69 8560-8562 CORE 16 TURONIAN 2 7 17 74 MOD HIGH P. INFUSORIOIDES, LOWER b NEARSHORE MARINE

2612.14 8562-8570 CORE 16 TURONIAN 3 2 26 69 MOD MOD P. INFUSORIOIDES, LOWER b NEARSHORE MARINE

2628.59 8605-8624 CORE 17 CENOMANIAN 5 1 12 82 MOD HIGH P. INFUSORIOIDES, LOWER a NEARSHORE MARINE

2628.60 8605-8624 CORE 17 CENOMANIAN 4 3 5 88 MOD HIGH P. INFUSORIOIDES, LOWER a VERY NEARSHORE MARINE

2628.61 8605-8624 CORE 17 CENOMANIAN 6 1 2 91 LOW HIGH P. INFUSORIOIDES, LOWER a MARGINAL MARINE

2690.77 8826-8828 CORE 18 INDETERMINATE  -  -  -  -  -  - INDETERMINATE  -

2691.38 8828-8830 CORE 18 INDETERMINATE  -  -  -  -  -  - INDETERMINATE  -

2691.99 8830-8832 CORE 18 CENOMANIAN 7 3 4 86 MOD HIGH P. INFUSORIOIDES, LOWER a NEARSHORE MARINE

2692.60 8832-8834 CORE 18 INDETERMINATE  -  -  -  -  -  -  INDETERMINATE  -

2694.80 8841-8841'2" CORE 18 INDETERMINATE  -  -  -  -  -  - INDETERMINATE  -

2695.75 8844'3"-8844'4" CORE 18 INDETERMINATE  -  -  -  -  -  - INDETERMINATE  -

*1 ORGANIC YLD=VOL(cc)/WGHT(g) *2 DIVERSITY *3 ENVIRONMENTS SALINE MICROPLANKTON SALINE MICROPLANKTON

<0.01 : EXTREMELY LOW V HIGH 30+ SPECIES

ENVIRONMENTAL SETTING CONTENT (%) DIVERSITY

0.01 - 0.10 : LOW HIGH 20-29 SPECIES OFFSHORE MARINE 67 to 100 VERY HIGH

0.1 - 0.5 : MODERATE MOD 10-19 SPECIES SHELFAL MARINE 34 to 66 HIGH

>0.5 : HIGH LOW 5-9 SPECIES NEARSHORE MARINE 11 to 33 MODERATE

EX LOW 1-4 SPECIES VERY NEARSHORE MARINE 5 to 10 MODERATE-LOW

MARGINAL MARINE <1 to 4 LOW-VERY LOW

BRACKISH LOW SALINE ACRITARCHS ONLY EXTREMELY LOW

NON-MARINE (UNDIFF) NO SALINE MICROPLANKTON, LOW FRESHWATER ALGAE NIL

NON-MARINE (LACUSTRINE) NO SALINE MICROPLANKTON, HIGH FRESHWATER ALGAE NIL

AGE

ZONE (SUBZONE) ENVIRONMENT *3
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3
PALYNOSTRATIGRAPHY

3.1
1804.11 m (5910’-5919’) core 3 : I. cretaceum Zone, upper b subzone

Assignment is indicated by Isabelidinium belfastense “belfastense” without older markers.  Heterosphaeridium spp. are common with all other dinoflagellates rare including Dinogymnium acuminatum, I. belfastense “belfastense”, Odontochitina spp. and Trithyrodinium “thick retic”.  Amosopollis cruciformis is very rare (1%).

Spores and pollen are dominant and highly diverse with common Cyathidites minor, Dilwynites pusillum, Falcisporites similis and Microcachryidites antarcticus, frequent Osmundacidites wellmanii, Podosporites microsaccatus, Proteacidites spp. and Vitreisporites pallidus.  Rare elements include Camerozonosporites ohaiensis, Clavifera triplex, Peninsulapollis gillii and Permian reworking.  These taxa plus rare A. cruciformis indicate the T. apoxyexinus Zone, upper subzone.

Nearshore marine environments are indicated by the dominant and highly diverse spores and pollen and less frequent moderately diverse dinoflagellates.

This subzone is usually seen in the Nullaware Greensand and equivalent Belfast Formation.  Partridge (1997) did not study this core.

3.2
2164.99 m (7093’-7103’) core 12 – 2258.26 m (7403’-7409’) core 4 : O. porifera Zone, upper subzone

Assignment is indicated by Isabelidinium rectangulare “rectangulare” and Isabelidinium rectangulare “contractum” without younger markers.  Common are Heterosphaeridium spp. with frequent I. rectangulare “rectangulare” and Spiniferites ramosus.  Rare elements include Chatangiella victoriensis, Compositosphaeridium paracostatum, I. rectangulare “contractum”, Odontochitina cribropoda, Odontochitina porifera and Trithyrodinium “marshallii”.  A. cruciformis is frequent.

Spores and pollen are dominant and diverse with common C. minor and F. similis and frequent Cyathidites australis, D. “pusillum”, Dilwynites granulatus, M. antarcticus and O. wellmanii.  Rare elements include Cicatricosisporites australiensis and P. mawsonii.  These taxa and frequent A. cruciformis indicate the T. apoxyexinus Zone, middle subzone sensu Morgan.

Nearshore marine environments are indicated by the dominant and highly diverse spores and pollen and less numerous moderate diversity dinoflagellates.

This subzone is usually seen in the mid Belfast Formation and equivalents.  Partridge (1997) and Cookson (1965) record Conosphaeridium striatoconus from core 4 and cuttings beneath (2267.7/70.8 m in Cookson 1965, 2319.5/22.6 m in Partridge 1997) which would indicate the C. striatoconus Zone, upper subzone.  It is not present in the current sample, suggesting that the current sample from core 4 may be a caved pebble from the rubble on top of the core.

3.3
2342.22 m (7689’-7691’) core 13 – 2342.99 m (7685’-7687’) core 13 : C. striatoconus Zone, middle to lower subzones

Assignment is indicated on the presence of T. “marshallii” without younger or older markers.  Dinoflagellates are rare with Circulodinium spp. and Heterosphaeridium spp. the most frequent, and include a single Aptea cf. griphus at 2342.22 m (considered reworked), Cribroperidinium spp., Nummus sp. and T. “marshallii”.  A. cruciformis is common.

Spores and pollen are dominant and highly diverse with common C. minor, F. similis and M. antarcticus and frequent A. australis, Clavifera triplex, O. wellmanii, P. microsaccatus and V. pallidus.  Rare elements include P. mawsonii which with common A. cruciformis indicates the T. apoxyexinus Zone, lower subzone sensu Morgan.

Nearshore marine environments are indicated by the dominant and highly diverse spores and pollen and less numerous moderate diversity dinoflagellates.

This subzone is usually seen in the Belfast Formation and equivalents, but in the Minerva wells includes section which some would assign to the Flaxman Formation.  Partridge (1997, 2001) assigns this core to the P. infusorioides Zone, indeterminate subzone and the Flaxman Formation.

3.4
2407.00 m (7885’-7897’) core 5 (bottom) : C. striatoconus Zone, middle to lower subzones with reworked P. infusorioides Zone, upper c subzone

Assignment is indicated by consistent T. “marshallii” without younger markers.  Very rare elements considered reworked include Aptea cf. griphus and Kiokansium polypes suggesting a condensed interval including the older P. infusorioides Zone, upper c subzone or reworking.  Dinoflagellates are minor with frequent T. “marshallii” and Exochosphaeridium phragmites and include rare A. cf. griphus, Circulodinium spp., Cleistosphaeridium huguonioti, K. polypes and Nummus spp.  Also rare is A. cruciformis.

Spores and pollen dominate and include common C. minor and F. similis, frequent A. australis, D. granulatus, M. antarcticus, O. wellmanii and P. mawsonii.  Rare elements include C. australiensis, C. triplex and reworked Pilosisporites notensis, Permian and Triassic.  These features with rare A. cruciformis are consistent with the T. apoxyexinus Zone, lower subzone sensu Morgan, suggested by the assemblages above and below.

Nearshore marine environments are indicated by the dominant and highly diverse spores and pollen and less numerous moderate diversity dinoflagellates.

This subzone is usually seen in the mid Belfast Formation and equivalents, although in the Minerva wells, some would assign it to the Flaxman Formation.  Partridge (1997, 2001) assigns core 5 and overlying cuttings at 2377.4/80.5 m to his K. polypes subzone (= P. infusorioides upper subzone here) on youngest K. polypes and A. cf. griphus (as V. griphus).  He therefore assigns this section to the Flaxman Formation.  However, he does not use oldest T. “marshallii” as a zone marker.  I considered his records are probably reworked with top Flaxman Formation sensu stricto near 2410 m.  An alternative explanation may be that the overlap of T. “marshallii” with A. cf. griphus represents a new, previously unseen subzone.

3.5
2411.88 m (7910’-7913’) core 6 – 2469.49 m (8100’-8102’) core 8 : P. infusorioides Zone, upper c subzone

Assignment is indicated at the top by the marked downhole influx of frequent A. cf. griphus and K. polypes and the absence of younger markers.  At the base, the absence of older markers is indicative.  Dinoflagellates are abundant to common with frequent A. cf. griphus throughout, K. polypes frequent only at 2411.88 m only and S. ramosus frequent throughout.  Rare elements include C. huguonioti, Nummus spp., O. operculata and P. infusorioides.  A. cruciformis is frequent to common.

Spores and pollen are dominant to slightly dominant, with common F. similis and frequent A. australis, C. equalis, C. minor, D. granulatus, M. antarcticus and O. wellmanii.  Rare elements include inconsistent Appendicisporites distocarinatus and Laevigatosporites “musa” and consistent P. mawsonii.  These features with common A. cruciformis indicate the T. apoxyexinus Zone, lower subzone sensu Morgan.

Intermediate (shelfal) marine environments are indicated by the subequal proportions of moderate diversity dinoflagellates and highly diverse spores and pollen.

This subzone is normally seen in the upper Flaxman Formation and equivalents.  Assignment is consistent with Partridge (1997, 2001).

3.6
2491.51 m (8174’0”-8174’3”) core 8 : P. infusorioides Zone, upper b subzone

Assignment is indicated at the top by youngest Palaeoperidinium cretaceum and at the base by the absence of older markers.  No dinoflagellates are common but frequent are A. cf. griphus, Circulodinium spp., K. polypes and S. ramosus.  Rare elements include P. infusorioides, P. cretaceum and Xenascus ceratoides.  A. cruciformis is common.

Spores and pollen are abundant and diverse with frequent C. minor, D. “pusillum”, D. granulatus, F. similis and M. antarcticus.  No zone diagnostic taxa were seen but common A. cruciformis indicates the T. apoxyexinus Zone, lower subzone.

Intermediate (shelfal) marine environments are indicated by the subequal proportions of moderate diversity dinoflagellates and highly diverse spores and pollen.

This subzone is normally seen in the middle Flaxman Formation and equivalents.  Assignment is consistent with Partridge (1997, 2001).

3.7
2495.70 m (8174’-8188’) core 9 – 2492.65 m (8176’-8178’) core 9 : P. infusorioides Zone, upper aii subzone

Assignment is indicated at the top by the downhole influx of Heterosphaeridium heterocanthum “short” coincident with youngest consistent Isabelidinium “evexa”, and at the base by oldest common dinoflagellates include Aptea spp.  Dinoflagellates are common but not abundant, with frequent to common H. heterocanthum “short” and K. polypes (2495.70 m only).  Rare elements include Aptea spp., Circulodinium spp., I. “evexa”, Nummus spp., O. operculata, P. infusorioides and P. cretaceum.  A. cruciformis is common to frequent.

Spores and pollen are dominant with common C. minor and F. similis and frequent A. australis, C. australis, D. “pusillum”, D. granulatus, P. mawsonii and V. pallidus.  Rare and inconsistent elements include C. australiensis and L. “musa”.  These, with common A. cruciformis, indicate the T. apoxyexinus Zone, lower subzone sensu Morgan.

Nearshore to intermediate (shelfal) marine environments are suggested by the numerically dominant and moderately diverse spores and pollen and the less numerous moderately diverse dinoflagellates and saline acritarchs.

This subzone is usually seen in the lower part of the Flaxman Formation.  Partridge (1997) obtained only a poor assemblage from this core and assigned it in 2001 to his I. evexa subzone (usually part of my P. infusorioides, middle subzone), and the Waare Formation.

3.8
2532.58 m (8306’-8309’) core 10 – 2542.34 (8340’-8341’) core 11 : P. infusorioides Zone, middle b-c subzones

These samples are lean with dominant inertinite and few palynomorphs.  However, the low dinoflagellate content and lack of distinctive markers seen above and below, indicate the assignment.  All dinoflagellates are very rare but include Circulodinium spp., Heterosphaeridium spp., K. polypes, Nummus spp. and S. ramosus.  A. cruciformis is common.  Earlier records of C. striatoconus from core 10 are considered erroneous, as discussed by Partridge.

Spores and pollen are rare amongst the inertinite but include common C. minor, F. similis and M. antarcticus with frequent A. australis and O. wellmanii.  Rare but inconsistent elements include Convolutispora “magnifica” (= Rugulatispora admirabilis sensu Partridge) and L. “musa”.  These, with common A. cruciformis suggest the T. apoxyexinus Zone, lower subzone, sensu Morgan but the associated dinoflagellates suggest the P. mawsonii Zone, upper subzone.  Regionally, I favour the latter, given that the spore pollen zones are less precise and more difficult to apply.

Nearshore marine environments are indicated by the dominant and diverse spores and pollen and less numerous low diversity dinoflagellates and saline acritarchs.

These subzones are usually seen in the Waare C Formation and equivalents.  Assignment is consistent with Partridge (1997, 2001) who shows core 11 as indeterminate.

3.9
2564.89 m (8413’-8415’) core 15 – 2565.50 m (8416’-8417’) core 15 : P. infusorioides Zone, middle a subzone

Assignment is indicated by youngest reappearance of P. cretaceum without older markers.  Dinoflagellates are all rare and include Circulodinium spp., Cyclonephelium compactum, Heterosphaeridium spp., Nummus spp., O. operculata, P. cretaceum and S. ramosus.  A. cruciformis is also rare.

Spores and pollen are totally dominant and highly diverse with common C. minor, D. “pusillum”, F. similis and M. antarcticus and frequent A. australis, Laevigatosporites ovatus, P. mawsonii and V. pallidus.  Most significant is the diversity of rare spores including A. distocarinatus, Convolutispora “magnifica”, Clavifera triplex, Foraminisporis caelatus and L. “musa” as well as significant pollen including Hoegisporis “trinalis” and Lileacidites kaitangataensis.  These with rare A. cruciformis indicate the P. mawsonii Zone, lower subzone sensu Morgan.

Very nearshore marine environments are indicated by the dominant and diverse spores and pollen and minor low diversity dinoflagellates.

This subzone is normally seen at the base of the Waare C Formation and equivalents.  Partridge (1997, 2001) shows this core as indeterminate.

3.10
2609.65 m (8560’-8562’) core 16 – 2612.14 m (8562’-8570’) core 16 : P. infusorioides Zone, lower b subzone

Assignment is indicated by the acme of Cribroperidinium edwardsii (frequent).  Dinoflagellates are common but not abundant with frequent C. edwardsii and H. heteracanthum “short” and including rare Chlamydophorella nyei, C. compactum, K. polypes, P. infusorioides and P. cretaceum.  A. cruciformis is rare to frequent.

Spores and pollen are dominant with common C. minor and F. similis and frequent A. australis, D. “pusillum” and V. pallidus.  Rare elements include A. distocarinatus, H. “trinalis” and Trilobosporites trioreticulatus.  These, and the absence of P. mawsonii, indicate the A. distocarinatus Zone, sensu Morgan.

Nearshore marine environments are indicated by the dominant and diverse spores and pollen and minor low diversity dinoflagellates.

This subzone is normally seen at the base of the Waare B Formation and equivalents.  This assignment is consistent with Partridge (1997).

3.11
2628.59 m (8605’-8624’) core 17 – 2691.99 m (8830’-8832’) core 18 : P. infusorioides Zone, lower a subzone

Assignment is indicated by rare dinoflagellates without younger markers (frequent C. edwardsii above).  Dinoflagellates are all rare with S. ramosus the most frequent.  Rare taxa include Cassiculosphaeridia reticulata, C. nyei, C. edwardsii, C. compactum, K. polypes, Nummus spp. and P. cretaceum.  Also rare is A. cruciformis.  Samples at 2690.77 m and 2691.31 m (both core 18) are barren of recognisable palynomorphs and indeterminate.

Spores and pollen are dominant and highly diverse with common C. minor, D. “pusillum”, F. similis and M. antarcticus and frequent A. australis, O. wellmanii, V. pallidus and D. granulatus.  Rare elements include A. distocarinatus, C. “magnifica”, H. “trinalis”, Trilobosporites trioreticulatus and L. “musa” which without P. mawsonii, indicate the A. distocarinatus Zone.

Nearshore to very nearshore marine environments are indicated by the dominant and diverse spores and pollen and minor low diversity dinoflagellates.

This subzone is normally seen at the base of the Waare A Formation and equivalents.  Partridge (1997) did not study core 18 and shows it as Eumeralla Formation in Partridge (2001) presumably following earlier work by Dettmann (1964) and Evans (1966).  The current sample may be from rubble on top of the core.

3.12
2692.60 m (8832’-8834’) core 18 – 2695.75 m (8844’3”-8844’4”) core 18 : barren and indeterminate

These samples are lean with minor inertinite only, presumably due to sandy lithologies.  They are barren of recognisable palynomorphs and therefore indeterminate.  Partridge (2001) assigns core 18 to the Early Cretaceous Eumeralla Formation.
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		TABLE 1

		SUMMARY PALYNOLOGICAL DATA : PORT CAMPBELL-2

		DEPTH		DEPTH		SAMPLE		AGE		PERCENTAGE								DIVERSITY  *3				ZONE (SUBZONE)		ENVIRONMENT *3

		(m)		(ft)		TYPE				FRESHWATER		SALINE		SALINE		SPORE-		SALINE		SPORE-

										ALGAE		ACRITARCHS		DINOCYSTS		POLLEN		MICROPLANKTON		POLLEN

		1804.11		5910-5919		CORE 3		SANTONIAN		1		1		13		85		MOD		HIGH		I. CRETACEUM, UPPER b		NEARSHORE MARINE

		2164.99		7093-7103		CORE 12		SANTONIAN		0		6		28		66		MOD		HIGH		O. PORIFERA, UPPER		SHELFAL MARINE

		2258.26		7403-7409		CORE 4		SANTONIAN		0		5		15		80		MOD		HIGH		O. PORIFERA, UPPER		NEARSHORE MARINE

		2342.22		7689-7691		CORE 13		CONIACIAN		0		29		9		62		MOD		HIGH		C. STRIATOCONUS, MIDDLE-LOWER		SHELFAL MARINE

		2342.99		7685-7687		CORE 13		CONIACIAN		0		9		8		83		LOW		HIGH		C. STRIATOCONUS, MIDDLE-LOWER		NEARSHORE MARINE

		2407.00		7885-7897		CORE 5		CONIAC/TURON		1		3		19		77		MOD		HIGH		MIXED C. STRIATO/P. INFUSOR		NEARSHORE MARINE

		2411.88		7910-7913		CORE 6		TURONIAN		1		7		35		57		MOD		HIGH		P. INFUSORIOIDES, UPPER c		SHELFAL MARINE

		2411.94		7913-7913'2"		CORE 7		TURONIAN		2		2		40		56		MOD		MOD		P. INFUSORIOIDES, UPPER c		SHELFAL MARINE

		2414.38		7921-7921'2"		CORE 7		TURONIAN		2		12		33		53		MOD		MOD		P. INFUSORIOIDES, UPPER c		SHELFAL MARINE

		2417.06		7929'("-7930		CORE 7		TURONIAN		0		8		29		63		MOD		MOD		P. INFUSORIOIDES, UPPER c		SHELFAL MARINE

		2469.49		8100-8102		CORE 8		TURONIAN		1		18		24		57		MOD		MOD		P. INFUSORIOIDES, UPPER c		SHELFAL MARINE

		2491.51		8174-8174'3"		CORE 8		TURONIAN		0		14		47		39		HIGH		MOD		P. INFUSORIOIDES, UPPER b		SHELFAL MARINE

		2492.65		8176-8178		CORE 9		TURONIAN		4		11		18		66		MOD		MOD		P. INFUSORIOIDES, UPPER aii		NEARSHORE MARINE

		2495.70		8174-8188		CORE 9		TURONIAN		4		6		23		67		MOD		MOD		P. INFUSORIOIDES, UPPER aii		NEARSHORE MARINE

		2532.58		8306-8309		CORE 10		TURONIAN		-		-		-		-		LOW		MOD		EX LEAN P. INFUSORIOIDES, MIDDLE b-c		?VERY NEARSHORE MARINE

		2535.63		8313-8319		CORE 14		TURONIAN		0		12		5		83		LOW		MOD		P. INFUSORIOIDES, MIDDLE b-c		NEARSHORE MARINE

		2542.34		8340-8341		CORE 11		TURONIAN		0		11		8		81		LOW		MOD		P. INFUSORIOIDES, MIDDLE b-c		NEARSHORE MARINE

		2564.89		8413-8415		CORE 15		TURONIAN		4		2		1		93		LOW		HIGH		P. INFUSORIOIDES, MIDDLE a		MARGINAL MARINE

		2565.50		8416-8417		CORE 15		TURONIAN		0		1		1		98		LOW		MOD		P. INFUSORIOIDES, MIDDLE a		MARGINAL MARINE

		2609.69		8560-8562		CORE 16		TURONIAN		2		7		17		74		MOD		HIGH		P. INFUSORIOIDES, LOWER b		NEARSHORE MARINE

		2612.14		8562-8570		CORE 16		TURONIAN		3		2		26		69		MOD		MOD		P. INFUSORIOIDES, LOWER b		NEARSHORE MARINE

		2628.59		8605-8624		CORE 17		CENOMANIAN		5		1		12		82		MOD		HIGH		P. INFUSORIOIDES, LOWER a		NEARSHORE MARINE

		2628.60		8605-8624		CORE 17		CENOMANIAN		4		3		5		88		MOD		HIGH		P. INFUSORIOIDES, LOWER a		VERY NEARSHORE MARINE

		2628.61		8605-8624		CORE 17		CENOMANIAN		6		1		2		91		LOW		HIGH		P. INFUSORIOIDES, LOWER a		MARGINAL MARINE

		2690.77		8826-8828		CORE 18		INDETERMINATE		-		-		-		-		-		-		INDETERMINATE		-

		2691.38		8828-8830		CORE 18		INDETERMINATE		-		-		-		-		-		-		INDETERMINATE		-

		2691.99		8830-8832		CORE 18		CENOMANIAN		7		3		4		86		MOD		HIGH		P. INFUSORIOIDES, LOWER a		NEARSHORE MARINE

		2692.60		8832-8834		CORE 18		INDETERMINATE		-		-		-		-		-		-		INDETERMINATE		-

		2694.80		8841-8841'2"		CORE 18		INDETERMINATE		-		-		-		-		-		-		INDETERMINATE		-

		2695.75		8844'3"-8844'4"		CORE 18		INDETERMINATE		-		-		-		-		-		-		INDETERMINATE		-

		*1 ORGANIC YLD=VOL(cc)/WGHT(g)						*2 DIVERSITY								*3 ENVIRONMENTS				SALINE MICROPLANKTON				SALINE MICROPLANKTON

		<0.01 : EXTREMELY LOW						V HIGH		30+ SPECIES						ENVIRONMENTAL SETTING				CONTENT (%)				DIVERSITY

		0.01 - 0.10 : LOW						HIGH		20-29 SPECIES						OFFSHORE MARINE				67 to 100				VERY HIGH

		0.1 - 0.5 : MODERATE						MOD		10-19 SPECIES						SHELFAL MARINE				34 to 66				HIGH

		>0.5 : HIGH						LOW		5-9 SPECIES						NEARSHORE MARINE				11 to 33				MODERATE

								EX LOW		1-4 SPECIES						VERY NEARSHORE MARINE				5 to 10				MODERATE-LOW

																MARGINAL MARINE				<1 to 4				LOW-VERY LOW

																BRACKISH				LOW SALINE ACRITARCHS ONLY				EXTREMELY LOW

																NON-MARINE (UNDIFF)				NO SALINE MICROPLANKTON, LOW FRESHWATER ALGAE				NIL

																NON-MARINE (LACUSTRINE)				NO SALINE MICROPLANKTON, HIGH FRESHWATER ALGAE				NIL
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