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1
SUMMARY

3083 m (swc) – 3525 m (cutts) : lower F. longus Zone : Maastrichtian : non-marine

3560 m (cutts) - 4090 m (cutts) : Upper T. lillei Subzone (3910-4090 m Upper I. marshallii Subzone : Maastrichtian-Campanian : non-marine to ?non-marine (possibly very marginal marine if dinoflagellates are in place)

4105 m (cutts) - 4295 m (cutts) : Lower T. lillei Subzone (4105-4155 m Middle I. marshallii Subzone, 4175-4315 m Lower I. marshallii Subzone) : Campanian : nearshore marine to marginal marine

4315 m (cutts) - 4330 m (cutts) : Upper N. senectus Subzone (4175-4315 m Lower I. marshallii Subzone) : Campanian : non-marine to marginal marine

2
INTRODUCTION

Thirty two new cuttings samples were taken to bracket the T. lillei Zone in order to develop higher resolution correlations to nearby wells as part of the remapping of the licence.  Palynology of the well was undertaken for the well completion report by Morgan (1989).  That data was at broader sampling and did not have the benefit of recent advances both published and unpublished.  

Recent New Zealand outcrop studies have produced a new zonation (Roncaglia et al 1999) and some taxonomic work.  Recent new cuttings study of Anenome-1 (Partridge 2002a) and Archer-1 (Partridge 2002b) have produced detailed data sets particularly for the dinoflagellates, and new proposals for a Gippsland dinoflagellate zonation framework using some new local zones drawing on earlier work by Marshall (1988, 1990), and the recent New Zealand zones.  There are some difficulties in integrating the Angler-1 work herein with the Partridge Zones and their correlation to the New Zealand Zones, perhaps largely due to the scarcity of key zonal index species in the Gippsland marginal marine sections.  Therefore, I prefer to use new informal local subzones as herein, and leave the problem of correlation to New Zealand for a later date.  The framework and the events on which it is based are given in Figure 2.  Equivalents in the sense of Partridge are given herein, and shown on Figure 2.  The exact relationships of the new dinoflagellate subzones to the established Australia Zones of Helby et al (1987) and New Zealand (Roncaglia et al 1999) are unclear.

Palaeoenvironmental assessments are based on specimen counts of 100 specimens, also providing a percentage content of all species.  Criterea for the palaeo-environmental  subdivisions are given on Table 1.  In running text, rare = <1-3%, frequent = 4-10%, common = 11-30%, abundant = 31-50% and superabundant = 51-100%.
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3
PALYNOSTRATIGRAPHY

3.1 
3083 m (swc) – 3525 m (cutts) : F. longus Zone

Assignment to the Forcipites longus Zone is indicated by oldest F. longus (event 1) at 3525 m (Morgan 1989 data), and supported by oldest Tetracolporites verrucosus (event2) at 3485 m (Morgan 1989 data).  As these are cuttings, they might be expected to be picked too low, but youngest T. sabulosus (event 4) at 3560 m and oldest consistent Tricolpites waipawaensis (event 3) at 3560 m suggest they are not significantly caved.  Only the new sample from 3505 m in the present study is assigned to this interval.  In it, common are Cyathidites minor, Falcisporites similis and Microcachryidites antarcticus, with frequent Araucariacites australis, Laevigatosporites ovatus, Osmundacodites wellmanii, Phyllocladidites mawsonii, Podosporites microsaccatus, Retitriletes austroclavatidites and Vitreisporites pallidus.  Rare elements include Nothofagidites endurus, Forcipites longus, Tricolpites waipawaensis, Tricoporites lillei and Battenipollis sectilis.

Dinoflagellates are extremely scarce with only single specimens of Isabelidinium cretaceum and Odontochitina "subtilis" seen in the cuttings from 3505 m, and these may be caved.

Very marginal marine environments are suggested by the extremely scarce dinoflagellates, but they may be slightly caved, into non-marine environments.

3.2
3560 m (cutts) - 4090 m (cutts) : Upper T. lillei Zone 

Assignment is indicated at the top by  the absence of younger markers confirmed by youngest F. sabulosus (event 4) at 3560 m.  At the base, continued T. lillei and B. sectilis above older markers (events 10, 12, 14) indicate the assignment.  Event 5 (top more consistent F. sabulosus) occurs at 3765m.  Common are A. australis, C. minor, F. similis and  M. antarcticus, frequent are Cyathidites australis, L. ovatus, N. endurus, P. mawsonii, P. microsaccatus, Proteacidites spp. and V. pallidus.  Rare elements include Gambierina rudata, Nothofagidites senectus, Tricolpites confessus, T. lillei, F. sabulosus and B. sectilis.  F. sabulosus is very intermittent above event 5, and present in about half the samples below event 5.

At the top (3595-3895 m), dinoflagellates are mostly absent, but a few samples have single specimens of one or two species which may be caved, or may be in place.  

At 3910 m, consistent dinoflagellates (event 6) first occur with multiple specimens of 5 species present.  The interval 3910-4090 m is assigned to the new Upper I. marshallii Subzone, at the top on first downhole consistent dinoflagellates (event 6) and at the base on the absence of older markers (event 11 seen beneath.  Within the interval, top frequent (5%) dinoflagellates (event 7) and youngest I. marshallii (event 8) occur at 3980 m.  

The interval 3910-3960 m contains consistent but still still very rare dinoflagellates (1% or less with about 5 species) with the most consistent being Canninginopsis bretonica, Exochosphaeridium spp., Gillinia hymenophora, I. cretaceum, Isabelidinium pellucidum, Nummus spp., Oligosphaeridium pulcherrimum and O. "subtilis".

The interval 3980-4090 m contains more dinoflagellates (average 5% and 10 species), with the most consistent being C. bretonica, Chatangiella packhamii, Cribroperidinium spp., Exochosphaeridium spp., I. marshallii, I. cretaceum, I. pellucidum, Lejeunia spp., O. "subtilis", O. pulcherrimum and Spiniferites ramosus.  Of these, Isabelidinium spp. are the most frequent. 

Environments are mostly marginally marine, shallowing upward to presumed non-marine at the top (3595-3895 m).

3.3
4105 m (cutts) - 4295 m (cutts) : Lower T. lillei Subzone

Assignment is indicated at the top by the downhole influx of Nothofagidites especially N. endurus (event10), suported close beneath by downhole influxes of very consistent F. sabulosus (event 12 at 4130 m) and G. rudata (event 14 at 4155 m).  At the base, assignment is indicated by oldest B. sectilis (event 16 at 4295 m) and oldest T. lillei (event 17 at 4265 m).  Within the interval, common are C. minor and F. similis while frequent are Dilwynites "pusillum", M. antarcticus, N. endurus, P. mawsonii, P. microsaccatus, Proteacidites spp. and V. pallidus.  Rare elements include G. rudata, F. sabulosus, T. confessus, T. lillei, B. sectilis and F. stiplatus below 4200 m.

Dinoflagellates are present throughout the interval and become common (>10%) at some horizons.

At the top, 4105-4155 m is assigned to the Middle I. marshallii Subzone at the top on youngest frequent I. marshallii (event 11) and at the base on oldest frequent I. marshallii (event 13).  This interval is the most marine seen in the T. lillei Zone and so is presumed to represent a marine maximum highstand.  Frequent is I. marshallii with other taxa consistent to rare including Batiacasphaera spp., C. packhamii, Exochosphaeridium spp., I. cretaceum, Isabelidinium spp., I. pellucidum, O. "subtilis", Nummus spp. and S. ramosus.

Below, 4175-4315 m is assigned to the Lower I. marshallii Subzone at the top in the sample below frequent I. marshallii (event 13) and at the base on oldest I. marshallii (event 15) without older markers (events19,20).  The interval contains about 5% dinoflagellates with very consistent I. marshallii (1-3%) and rare to consistent C. packhamii, Cribroperidinium spp., Exochosphaeridium spp., I. cretaceum, Isabelidinium spp., Lejeunia spp., O. "subtilis", Oligospharidium complex and S. ramosus.  At 4315 m, dinoflagellates are extremely rare and may all be caved into non-marine section.

Environments are nearshore to marginal marine, on the basis of the minor dinoflagellates and dominant and diverse spores and pollen.

3.4
4315 m (cutts) - 4330 m (cutts) : Upper N. senectus Subzone

This interval is assigned at the top on the absence of younger marker species (events 16,17 seen above) and at the base on oldest G. rudata (event 25).  Frequent F. sabulosus (event 21) was not seen confirming that a significant thickness of the N. senectus Zone has not been penetrated.  Common are C. minor, F. similis and M. antarcticus, with frequent A. australis, L. ovatus, O. wellmanii, P. microsaccatus, Proteacidites spp. and V. pallidus.

Dinoflagellates are very minor (1%) and may all be caved.  Older Subzones have not been penetrated as events 19 and 20 have not been seen.

Environments may therefore be non-marine (if all the dinoflagellates are caved) or marginal marine (if they are in place).
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