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PALYNOLOGICAL REPORT ON VOLUTA-1 WELL, I 

4151 FEET - 13,020 FEET, I 
i 

bY 
Dr. M.E. Dettmann 

The present account incorporates the documentation and evaluation of the 
microfloral succession observed in sediments between 4151 feet and 13,020 feet 
in Shell Voluta-1 well. From within this interval, a total of 63 samples 
including conventional cores, sidewall cores, junk basket samples, and cuttings 
have been studied. All samples were found to contain carbonaceous matter 
including usually abundant wood and cuticular fragments intermixed with sparse 
to abundant spores and pollen grains. Microplankton, although rarely common, 
are of fairly consistent occurrence in the sections between 4151 feet - 5086 
feet and 5885 feet - 11,989 feet; however, they were not observed in sediments 
between 5214 feet and-5773 feet;'"" 

I I 

The method by which the plant microfossils were extracted from the enclosing 
sediments comprises initial treatment in cold hydrofluoric acid followed by 
mineral separation with zinc bromide. The resultant residues were then 
e$amined and the quality of preservation of the contained microfossils was 
ascertained (Encl. 7). Residues obtained from sediments between 4151 feet and ! 
8901 feet were subjected to additional treatment with Schulze solution for five 
to fifteen minutes, followed by dilute (< @) ammonium hydroxide before the 1, 
microfloras were specifically analysed, This maceration treatment, however, P 

t 
was found to be unsatisfactory for the poorly preserved palynological floras 
preserved in sediments at and below 99623 feet, because the walls of the spore- 
pollen-microplankton forms became disorganised and their morphological 
characters were partially or completely destroyed. Thus, the microfloras 
enclosed in sediments between 9962& feet and 13,020 feet were specifically ' 
analysed after the initial hydrofluoric acid - zinc bromide treatment. 

I/ 

:;j 
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The spore-pollen-microplankton suites identified in the sample are .__ 
tabulated below with reference to their qualitative and quantitative-content; 
the quantitative estimates are expressed in the following terms: Ab (abundant) - ; 

numerical representation of a particular species totals at least 5% of microflora, ' 
C (common) - numerical representation of a species forms 1-s of total microflora, I 

and R((rare) - numerical representation forms less than 1% of total microflora. 

As outlined below Voluta-1 well contains several distinct microflora suites 
that conform with plant microfassil assem)jlages delineated by Harris (19651, 
Evans (1966), and Dettmann and Playford (1968) in Upper Cretaceous and Lower. 
Tertiary sequences of the Otway Basin. On this basis the section between 4151 l 

feet and 11,984 feet in Voluta-1 well is shown to range in age from Paleocene 
to Turonian. Sediments at and below 12,634 feet contain only extremely poorly 
preserved palynological floras that provide insufficient evidence for firm age 
determinations. 

DISCUSSION AND AGE OF MICROFLORAL ASSEMBLAGES 

A. 4151 feet 

The sidewall core from 4151 feet provided an excellently preserved microfloral 
assemblage consisting of good concentrations of spores and pollen grains together 
with extremely rare microplankton. Species identified include: 

Spores: Cyathidites minor Couper 
Gleicheniidites circinidites (Cookson) 
Laevigatosporites major (Cookson) 
Lycopodiumsporites sp. 
Araucariacites australis Cookson 
Dacrydiumites norinii Cookson & Pike 

Pollen: 
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Duplopollis orthoteichus (Cookson & P 
Malvacipollis diversus Harris 
Myrtaceidites parvus Cookson & Pike 
Microcachryidites antarcticus Cookson 
Nothofagidites emarcidus (Cookson) 
Phvllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
p. marwickii Couper 
Podosporites microsaccatus (Couper) 
Polyporina fragilis Harris 
Proteacidites crassus Cookson 
p. dilwynensis Harris 
p. cf. rectomarginus Cookson 

ike) R 
C 
R 
R 
C 
C 
C 
R 
R 
C 
C 
R 
R 

p. reticuloscabratus Harris R 
E. subscabratus Couper Ab- 
p* SPP* R 
Tricolpites cf. fissilis Couper R 
Triorites harrisii Couner Ab 
Tricolporites prolata Cookson Ii 

Microplankton: Baltisphaeridium sp. R 
Remani&: Nuskoisporites sp. - Permian 

The microflora contains Duplopollis orthoteichus together with Proteacidites 
dilwynensis and is accordingly assigned to Harris's (1965) Duplopollis 
orthoteichus Assemblage of Upper Paleocene age. The ,D. orthoteichus Assemblage 
was recorded from Nerita-1 well at 2570 feet(Dettmann 1967a). 

B. 4267 feet - 4370 feet 

4267 feet (sidewall core) 

A small residue containing a few representatives of the following forms of 
spores, pollen, and microplankton was extracted from the sample: 

Spores: Baculatisporites comaumensis (Cookson) 
Cyathidites australis Couper 
Gleicheniidites circinidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Microcachryidites antarcticus Cookson 
Proteacidites subscabratus Couper 
Triorites edwardsii Cookson & Pike 

Microplankton: Baltisphaeridium liniferum Cookson & Eisenack 
. 

Cordosphaeridium bipolare Cookson & Eisenack 
Deflandrea dartmooria Cookson & Eisenack 
D. cf. dartmooria 
5. cf. dilwynensis Cookson & Eisenack 
Wetzelliella hyperacantha Cookson & Eisenack 

4370 feet (sidewall core) 

The following well preserved spore, pollen, and microplankton occur in the 
sample: 

Spores: Camarozonosporites amplus (Stanley) C 
Cyathidites australia Couper C 
g. minor Couper 
5. splendens Harris 

Ab 
C 

1 
t 

i t 
‘/ 
I 

1 

, 

Kraeuselisporites a illatus Harris 
'*kson) 

R 
Laevigatosporites ma;lor R 
4. ovatus Wilson & Webster C 
Lycopodiumsporites cf. austroclavatidites (Cookson) R 
Stereisporites antiquasporites (Wilson & Webster) C 
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Pollen: Araucariacites australis Cookson 
Dacrydiumites balmei Cookson 
D. ellipticus Harris 
Microcachryidites antarcticus Cookson 
Nothofagidites emarcidus (Cookson) 
Phyllocladidites mawsonii Cookson 
Polyporina fragilis Harris 
Proteacidites crassus Cookson 
E. subscabratus Couper 
aff, Triorites edwardsii Cookson & Pike 
Triorites harrisii Couper 

Microplankton: Deflandrea bakeri Deflandre & Cookson 
Remani&: Aequitriradites spinulosus (Cookson 8~ Dettmann) - 

C 
C 
R 
C 
R 
Ab 
R 
C 
Ab 
R 
R 
R 

Lower Cretaceous 
Nuskoisporites sp. - Permian 

The sample from 4370 feet contains aff. Triorites edwardsii,Dacrydiumites 
balmei and Deflandrea bakeri which collectively suggest a Middle Paleocene age 
and assignment of the horizon to Harris's (1965) Triorites edwardsii Assemblage 
ione. The sediment at 4267 feet is also referred to this zone on the basis of 
T, edwardsii, although the microplankton suite shows certain features in common 
iith the Middle-Upper Paleocene assemblage described by Cookson and Eisenack 
(1967) from the Rivernook Member. Cookson and Eisenack's sample came from below : 
Harris's Triorites edwardsii - Duplopollis orthoteichus Concurrent Range Zone and 
apparently lacked both x. edwardsii and g. orthoteichus (p.255). They do not 
document the total spore-pollen content of the sample, but note (p.254) the 
presence of Proteacidites pachypolus Cookson & Pike, a form which is considered 
by Harris to make its first appearance in the Upper Paleocene D. orthoteichus 
Assemblage Zone. / 

C. 4566 feet - 4587 feet 

4566 feet (sidewall core) 

I I 
a ! 

I / 

A well preserved assemblage of the following species of spores, pollen 
grains, and microplankton was extracted from the sample: 

Spores: 

Pollen: 

Camarozonosporites amplus (Stanley) 
Cyathidites australis Couper 
s. splendens Harris 
Laevigatosporites major (Cookson) 
L. ovatus Wilson & Webster 
Eycopodiumsporites austroclavatidites (Cookson) 
Stereisporites antiquasporites (Wilson 8~ Webster) 
Araucariacites australis Cookson 
Dacrydiumites balmei Cookson 
D. florinii Cookson & Pike 
Microcachryidites antarcticus Cookson 
Nothofagidites emarcidus (Cookson) 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 
p. reticuloscabratus Harris 
p. parvus Cookson 
p. subscabratus Couper 
Triorites edwardsii Cookson & Pike 
aff. T. edwardsii 
Triorites harrisii Couper 
Tricolpites gillii Cookson 

Remani;: 
T. lillei Couper 
Nuskoisporites sp. - Permian 

4587 feet (sidewall core) 

The following forms of well preserved spores and pollen grains were 
identified: 

C i 

C 
R 
R 
C 
C 
C 
C 
R 
R 
C 
C 
Ab 
C 
R 
R 
R 
Ab 
R 
C 
R 
R 
R 



Spores: 

Pollen: 

Remani;: 

-4- 

Baculatisporites comaumensis (Cookson) 
Camarozonosporites amplus (Stanley) 
C. bullatus Harris 
c. sp. 
Cyathidites ausitralis Couper 
C. splendens Harris 
sensoisnorites velatus Wevland & Kriener 
Kraeuselisporites a illaius Harris y 
Laevigatosporites '*kson) major 
Lycopodiumsporites austroclavatidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 
Dacrydiumites ellipticus Harris 
D. florinii Cookson & Pike 
Nothofagidites emarcidus (Cookson) 
Phvllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 
E. annularis Cookson 
II. subscabratus Couper 
II. scaboratus Couper 
Tricolpites gillii Cookson 
Triorites edwardsii Cookson & 
aff. T. edwardsii 
NuskoTsporites sp. - Permian 

Pike 

R 
C 
R 
R 
C 
R 
R 
R 
R 
R 
Ab 
R 
R 
'C 
Ab 
C 
R 
R 
Ab 
C 
R 
R 
R 

The sample from 4566 feet contains the earliest observed occurrences of 
Dacrydiumites balmei and the last appearances of both Tricolpites lillei and 
Proteacidites amolosexinus. These features suggest an uppermost Cretaceous or 
lowermost Tertiary age and characterise the microflora present in Pecten 1-A 
well at 3735 feet (Dettmann 1967c). The microflora extracted from Voluta-1 
well at 4587 feet also appears to be of late Cretaceous or early Tertiary aspect. 

. 
D. 4620 feet - 7099 feet 

4620 feet (sidewall core) 1 

The well preserved assemblage extracted from the sample includes the 
following species of spores, pollen, and microplankton: 

Spores: 

Pollen: 

Camarozonosporites amplus (Stanley) 
Clavifera triplex (Bolkhovitina) 
Cyathidites australis Couper 
Gleicheniidites circinidites (Cookson) 
Kraeuselisporites papillatus Harris 
Laevigatosporites major (Cookson) 
Lycopodiumsporites austroclavatidites (Cookson) 
Cycadopites sp. 
Dacrydiumites ellipticus Harris 
D. florinii Cookson & Pike _ --_~~ ~~ 
fiicrocachryidites antarcticus Cookson 
Nothofagidites emarcidus (Cookson) 
N. senectus Dettmann & Plasford 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites parvus Cookson 
P. scaboratus Couper 
P. subscabratus Couper 
Stephanoporopollenites obscurus Harris 
Triorites edwardsii Cookson & Pike 
aff. T. edwardsii 
Tricolpites pachyexinus Couper 

Microplankton: Deflandrea pellucida Cookson 8~ Eisenack 

R 
R 
C 
R 
R 
R 
R 
R 
R 
R 
C 
R 
R 
Ab 
C 
R 
C 
Ab 
R 
R 
C 
R 
R 
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4631 feet (core 5) 

The well preserved spores and pollen grains identified in the sample include: . 

Spores: 

Pollen: 

Remani&: 

Camarozonosporites bullatus Harris 
Ceratosporites sp, 
Cyathidites australis Couper 
C. splendens Harris 
Densoisporites velatus Weyland & Krieger 
Gleicheniidites circinidites (Cookson) 
Kraeuselisporites papillatus Harris 
Lycopodiumsporites cf. circolumenns Cookson & Dettmann 
Stereisporites antiquasporites (Wilson & Webster) 
Araucariacites australis Cookson 
Cycadopites sp, 
Dacrydiumites florinii.Cookson & Pike 
Microcachryidites antarcticus Cookson 
Nothofagidites emarcidus (Cookson) 
N. senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Podosporites plicrosaccatus (Couper) 
Proteacidites amolosexinus Dettmann & Playford 
p. scaboratus Couper 
11. Fbscabratus Couper 
Tricolpites gillii Cookson 
T. lillei Couper 
T. 7 achyexinus Couper 
aff. Triorites edwardsii Cookson & Pike 
Nuskoisporites sp. - Permian 

4648 feet (core 5) 

R 
R 
C 
R 
R 
C 
R 
R 
Ab 
R 
R 
R 
Ab 
R 
C 
C 
R 
C 
C 
Ab 
R 
R 
R 
R 

Abundant spores and pollen grains and rare microplankton were extracted 
from the sample. Species observed include: 

Spores: 

Pollen: 

Camarozonosporites amplus (Stanley) 
Cyathidites australis Couper 
C. splendens Harris 
zleicheniidites circinidites (Cookson) 
Kraeuselisporites papillatus Harris 
Laevigatosporites major (Cookson) 
L. ovatus Wilson & Webster 
gtereisporites antiquasporites (Wilson & Webster) 
Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
Nothofagidites emarcidus (Cookson) 
Phyllocladidites mawsonii Cookson 
Podosporites microsaccatus (Couper) 
Podocarpidites ellipticus Cookson 
Polyporina fragilis Harris 
Proteacidites amoLosexinus Dettmann & Playford 
P. scaboratus Couper 
P. subscabratus Couper 
Tricolpites gillii Cookson 
T. lillei Couper 
T. $--- achyexinus Couper 
Triorites edwardsii Cookson & Pike 
aff. T. edwardsii 

Microplankton: 
Remani&: 

?Trichodinium sp. 
Nuskoisuorites SD. - Permian 

C 
C 
C 
C 
R 
C 
Ab 
Ab 
R 
C 
C 
Ab 
R 
C 
R 
C 
R 
C 
R 
R 
R 
R 
C 
R 
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4782 feet (sidewall core) 

The sample yielded the following well, preserved assemblage of spores, 
pollen, and microplankton: 

Spores: Camarozonosporites amplus (Stanley) 
c. SD. 
eyathidites minor Couper 
C. splendens Harris 
Densoisporites velatus Weyland & Krieger 
Stereisporites antiquasporites (Wilson 8~ Webster) 

Pollen: Amosospollis cf. cruciformis Cookson & Balme 
Microcachryidites antarcticus Cookson 
Phvllocladidites mawsonii Cookson 
Polyporina fragilis Harris 
Proteacidites scaboratus Couper 
P. subscabratus Couper 
Tricolpites lillei Couper 
Triorites edwardsii Cookson & Pike 

Microplankton: Deflandrea pellucida Cookson & Eisenack 
5 SPP* 

Remani&: 
Epicephalopyxsis indentata Deflandre & Cookson 
Nuskoisporites sp. - Permian 

4806 feet (sidewall core) 

Fair concentrations of the following species of spores, pollen, and 
microplankton were extracted from the sample: 

Spores: Camarozonosporites amplusdStanley*) 
c. sp, 
Cvathidites australis Couner 
C. splendens Harris 

Pollen: 

Eleicheniidites circinidites (Cookson) 
Laevigatosporites ovatus Wilson & Webster 
Stereisporites antiquasporites (Wilson & Webster) 
g. viriosus Dettmann & Playford 
Araucariacites australis Cookson 
Dacrydiumites florinii Cookson & Pike 
Microcachrvidites antarcticus Cookson 

Microplankton: Deflaidrea uellucida Cookson & Eisenack 

Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 
E. scaboratus Couper 
g. subscabratus Couper 
Triorites edwardsii Cookson & Pike 
aff, T. edwardsii 

Epicephalopyxsis indentata Deflandre & Cookson 
? Trichodinium sp. 
Nuskoisporites sp. - Permian 

C 
R 
Ab 
R 
R 
Ab 
R 
Ab 
Ab 
R 
R 
Ab 
R 
R 
R 
R 
R 

C 
R 
C 
R 
Ab 
C 
C 
R 
R 
R 
C 
C 
C 
C 
R 
C 
Ab 
R 
R 
R 
R 
R 

Remani&: 

4878 feet (sidewall core) 

Only spores and pollen grains were observed in the residue which contains 
the following well preserved forms: 

1 
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i Spores: Camarozonosporites amplus (Stanley) 
C. bullatus Harris 
Ceratosporites sp. 
Cyathidites australis Couper 
c. minor Couper 

Pollen: 

Remani&: 

Gleicheniidites circinidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 
Araucariacites australis Cookson 
Dacrydiumites florinii Cookson & Pike 
Microcachryidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Proteacidites amolosexinus Dettmann & Playford 
II. subscabratus Couper 
Tricolpites pachyexinus Couper 
Triorites edwardsii Cookson & Pike 
Nuskoisporites sp. - Permian 

R 
R 
R 
C 
C 
C 
Ab 
R 
R 
C 
C 
Ab 
C 
Ab 
R 
R 

4912 feet (Sidewall core) 

The sample yielded a minute residue in which only the microplankton species, 
Epicephalopyxsis indentata Deflandre & Cookson was observed. 

4952 feet (core 6) 

The following well preserved forms of spores, pollen, and microplankton 
were extracted from the sample: 

Spores: Camarozonosporites amplus (Stanley) 
Cvathidites minor Couner 
Gleicheniidites _circihidites (Cookson) 
Stereisoorites antiauasnorites (Wilson 

Pollen: Dacrydiumites florinii Cookson & Pike 
Phyllocladidites mawsonii Cookson 
Podosporites microsaccatus (Couper) 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann & 
P. scaboratus Couper 
P. subscabratus Couper 
Tricolpites pachyexinus Couper 
Triorites edwardsii Cookson & Pike 

R 
C 
Ab I 

& Webster) C 
R 
C I 
R 

, 

C 
Playford R 

C 
C 5 
R 
R 

Microplankton: Epicephalopyxsis indentata Deflandre & Cookson 
?Trichodinium sp, 

C 
R 

4958 feet (core 6) 

The following species of well preserved spores, pollen and microplankton 
were observed in the residue': 

Spores: 

Pollen: 

Cyathidites australis Couper 
Gleicheniidites circinidites (Cookson) 
Laevigatosnorites ovatus Wilson & Webster 
Lycopodiumsporites austroclavatidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webste 
Cycadopites cf. nitidus (Balme) 
Microcachryidites antarcticus Cookson 
Proteacidites amolosexinus Dettmann 8~ Playford 
II. scaboratus Couper 
P. subscabratus Couper 
Tricolpites gillii Cookson 
T. ,lillei Couper 
T. pachyexinus Couper 

Microplankton: Epicephalopyxsis indentata Deflandre & Cookson 

C 
Ab 
R 
R 

'3-1 C 
R 
C 
R 
C 
Ab 
R 
R 
R 
R 



-8- 

5085 feet (sidewall core) 

The sample provided a well preserved assemblage of the following forms 
of spores, pollen, and microplankton: 

Spores: 

Pollen: 

Camarozonosporites amplus (Stanley) 
C. bullatus Harris 
Eyathidites australis Couper 
C. minor Couper 
s. splendens Harris 
Densoisporites velatus Weyland & Krieger 
Gleicheniidites circinidites (Cookson) 
Laevigatosporites major (Cookson) 
L. ovatus Wilson & Webster 
Eycopodiumsporites austroclavatidites (Cookson) 
Araucariacites australis Cookson 
Dacrydiumites florinii cookson & Pike 
Microcachrvidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Proteacidites amolosexinus Dettmann & Playford 
g. scaboratus Couper 
P. subscabratus Couper 
Tricolpites pachyexinus Couper 
x. sabulosus Dettmann & Playford 

Microplankton: Baltisphaeridium sp, 
Deflandrea sp, 
?Trichodinium sp. 

5214 feet (sidewall core) 

The well preserved spores and pollen grains observed include: 

Spores: 

Pollen: 

Camarozonosporites amplus (Stanley) 
Cyathidites australis Couper 
5. splendens Harris 
Densoisporites velatus Weyland & Krieger 
LVCODOdiUmSDOriteS austroclavatidites (Cookson) 
Ornamentifera sentosa Dettmann & Playford 
Stereisporites antiquasporites (%Wilson & Webster) 
Classopollis cf. classoides Pflug 
Microcachryidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Podosporites microsaccatus (Couper) 
Proteacidites amolosexinus Dettmann & Playford 
E. subscabratus Couper 
Tricolpites pachyexinus Couper 
aff. Triorites edwardsii Cookson & Pike 

5307 feet (sidewall core) 

R 
R 
C 
C 
R 
R 
Ab 
R 
C 
R 
R 
R 
Ab 
R 
Ab 
R 
C 
R 
C 
R 
R 
R 
R 

R 
C 
R 
R 
R 
R 
Ab 
R 
R 
C 
C 
C 
R 
R 
Ab 
C 
R . 

Spores and pollen grains extracted from the sediment constitute the 
following assemblage: 

Spores: Camarozonosporites amplus (Stanley) C 
s. bullatus Harris R 
Cyathidites minor Couper C 
s. splendens Harris R 
Ceratosporites sp. R 
Densoisporites velatus Weyland & Krieger R 
Lycopodiumsporites austroclavatidites (Cookson) R 

. ---_p .--. -- .-- -- 4 



Pollen: 

Remani;: 

Stereisporites antiquasporites (Wilson & Webster) 
Dacrydiumites florinii Cookson & Pike 
Microcachryidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Podocarpidites ellinticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 
p. subscabratus Couper 
Tricolpites gillii Cookson 
T. pachyexinus Couper 
x, sabulosus Dettmann & Playford 
aff. Triorites edwardsii Cookson & Pike 
Nuskoisporites sp. - Permian 

Ab 
R 
Ab 
C 
C 
R 
Ab 
R 
C 
C 

5332 feet (sidewall core) 

Low concentrations of the following species of spores and pollen grains 
occur in the sample: 

Spores: 

Pollen: 

Camarozonosporites amplus (Stanley) 
Cyathidites minor Couper 
Gleicheniidites circinidites (Cookson) 
Laevigatosporites ovatus Wilson & Webster 
Lycopodiumsporites austroclavatidites (Cookson 
Stereisporites antiquasporites (Wilson & Webst 
Araucariacites australis Cookson 
Cycadopites nit-me) 
Microcachryidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Podocarpidites bllipticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 
E. scaboratus Couper 
E. subscabratus Couper 
Tricolpites gillii Cookson 
T. pachyexinus Couper 
F. sabulosus Dettmann & Playford 
Triorites edwardsii Cookson & Pike 

C 
C 
C 
C 

1 R 
er) Ab 

R 
R 
Ab 
C 
C 
R 
C 
Ab 
R 
C 
C 
R 

5481 feet (core 7) 

The following species of spores and pollen grains were observed in the 
sample: 

Spores: 

Pollen: 

Camarozonosporites amplus (Stanley) 
Qathidites australis Couper 
s. splendens Harris 
Baculatisporites comaumensis (Cookson) 
Gleicheniidites circinidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 
Araucariacites australis Cookson 
Cycadopites nitidus (Balme) 
Microcachrvidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 
II. scaboratus Couper 
El. subscabratus Couper 
Tricolpites gillii Cookson 
T. pachyexinus Couper 
!?. sabulosus Dettmann & Playford 
Triorites edwardsii Cookson & Pike 

5481 feet (core 7) 

R 
C 
R 
R 
C 
Ab 
R 
R 
Ab 
C 
C 
R 
C 
Ab 
R 
C 
C 
R 

The following species of spores and pollen grains were observed in the 
sample: 
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Spores: Camarozonosporites amplus (Stanley) 
Cyathidites australis Couper 
C. splendens Harris 

Pollen: 

Remani;! 

iaculatisporites comaumensis (Cookson) 
Gleicheniidites circ,inidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 
Araucariacites australis Cookson 
Cycadopitesnitidus(Balme) 
Microcachryidites antarcticus Cookson --P 
Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 
g. scaboratus Couper 
P. Gbscabratur Couper 
Tricolpites pachyexinus Couper 
T. sabulosus Dettmann & Playford 
Triorites edwardsii Cookson & Pike -mm 
Nuskoisporites sp. - Permian 

R 
C 
R 
R 
C 
Ab 
R 
R 
Ab 
C 
C 
C 
R 
C 
Ab 
R 
C 
R 

5498 feet (core 7) 

The spore-pollen suite identified in the sample includes the following 
species: 

Spores: Camarozonosporites amplus (Stanley) R 
g. spa R 
Cyathidites australis Couper R -- 
Densoisporites velatus Weyland & Krieger R 
Gleicheniizzs circinidites (Cookson) Ab 
Laevigatosporit‘es ovatus Wilson & Webster C 
Lycopodiumsporitesxoclavatidites (Cookson) R 
Kraeuselisporites papillatus Harris R 
Stereisporites antiquasporites (Wilson & Webster) Ab 

Pollen: Dacrydiumites florinii Cookson & Pike R 
Microcachryidites antarcticus Cookson C 

. Nothofagidites senectus Dettmann & Playford C 
Phyllocladidites mawsonii Cookson C 
Podosporites microsaccatus (Couper) R 
Podocarpidites ellipticus Cookson C 
Proteacidites amolosexinus Dettmann & Playford R 
g. scaboratus Ger C 
Pe subscabratus Couper Ab 
Tricolpites gillii Cookson R 
T, pachyexinus Couper C 
z. sabulosus Dettmann & Playford R 

Remani&: 
-- 

Nuskoisporites sp. - Permian 

5530 feet (sidewall core) 

Poor concentrations of the following species of well preserved spores and 
pollen grains occur in the sample: 

Spores: Camarozonosporites amplus (Stanley) R 
Ceratosporites sp, R 
Cyathidites minor Couper C -- 
C. splendens Harris R 
Baculatisporites comaumensis (Cookson) R 
Gleicheniidites circinidites (Cookson) C 
Laevigatosporites ovatus Wilson & Webster C 
Stereisporites antiquasporites (Wilson & Webster) Ab 

Pollen: Phyllocladidites mawsonii Cookson C 
Nothofagidites senectus Dettmann & Playford C 
Proteacidites amolosexinus Dettmann & Playford R 
II. scaboratus Couper C -- 
p. subscabratus Couper Ab 
Tricolpites pachyexinus Couper R 

_-_-_-_.- 
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x. sabulosus Dettmann & Playford C 

5567 feet (sidewall core) 

The reasonably well preserved spores and pollen grains identified in 
the residue include: 

Spores: 

Pollen: 

Camarozonosporites amplus (Stanley) 
s. bullatus Harris 
Cyathidites australis Couper 
s. minor Couper 
Gleicheniidites circinidites (Cookson) 
Lycopodiumsporites austroclavatidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 
Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
Kthofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Podosporites microsaccatus (Couper) 
Proteacidites amolosexinus Dettmann & Playford 
p. scaboratus Couper 
z. subscabratus Couper 
Tricolpites pachyexinus Couper 
T. sabulosus Dettmann & Playford 

R 
R 
C 
C 
C 
R 
Ab 
R 
Ab 
R 
C 
C 
R 
R 
C 
Ab 
C 
C 

5630 feet (sidewall core) 

As assemblage composed of the following reasonably well preserved spores 
and pollen grains was extracted from the sample: 

Spores: 

Pollen: 

Baculatisporites comaumensig (Cookson) 
Camarozonosporites amplus (Stanley) 
s. bullatus Harris 
Cyathidites australis Couper 
C. minor Couper 
Gleicheniidites circinidites (Cookson) 
Lycopodiumsporites austroclavatidites (Cookson) 
Stereisporites antiquasporites (Wilsoh & Webster) 
Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Prateacidites amolosexinus Dettmann & Playford 

Remani&: 

E. scaboratus Couper ' 
E. subscabratus Couper 
Stephanoporopollenites obscurus Harris 
Tricolpites 
T. pachyexinus 
z. sabulosus Dettmann & Playford 
Contignisporites sp. - Lower Cretaceous or Jurassic 
Nuskoisporites sp. - Permian 

5773 feet (sidewall core) 

R 
R 
R 
C 
C 
C 
R 
C 
C 
C 
Ab 
R *. 
C 
C 
R 
R 
C 
C 

A restricted microflora containing the following forms of 
spores and pollen grains was identified: 

Spores: Camarozonosporites amplus (Stanley) R 
2. ohaiensis (Couper) R 
Cyathidites australis Couper C 
Densoisporites velatus Weyland & Krieger R 
Laevigatosporites ovatus Wilson & Webster Ab 
Lycopodiumsporites austroclavatidites (Cookson) R 
Stereisporites antiquasporites (Wilson & Webster) C 



Pollen: Microcachryidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson -- 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 
p. scaboratus Couper 
P. subscabratus Couper 
Tricolnites nachvexinus CouDer 

Remani:: 
2. sabulosus Dettmann & Playford 
Nuskoisporites sp. - Permian 

5885 feet (core 8) 

The following fairly well preserved assemblage of spores, pollen, and 
microplankton was extracted from the sample: 

Ab 
C 
C 
C 
R 
C 
Ab 
C 
C 

Spores: 

Pollen: 

Camarozonosporites amplus (Stanley) 
Cyathidites australis Couper 
C. splendens Harris 
Gleicheniidites circinidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 
Araucariacites australis Cookson 
Cycadopites nitidus (Balme) 
Microcachryidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Podosporites microsaccatus (Couper) 
Proteacidites amolosexinus Dettmann & Playford 
P. subscabratus Couper 
Tricolpites gillii Cookson 
T. pachyexinus Couper 
2. spp. 
T. sabulosus Dettmann & Playford 

Microplankton: Nelsoniella aceras Cookson & Eisenack 
Xenikoon australis Cookson & Eisenack 

5898 feet (core 8) 

R 
C 
R 
C 
C 
R 
R 
Ab 
R 
C 
R 
R 
Ab 
R 
R 
C 
C 
R 
R 

An abundant microflora containing the following species of spores, pollen 
grains, and microplankton was extracted from the sample: 

Spores: Camarozonosporites amplus (Stanley) 
C,. bullatus Harris 
Ceratosporites sp. 
Clavifera triplex (Bo 
Cyathidites australis 

lkhovit 
Couper 

ina) 

Pollen: 

s. minor Couper 
C. splendens Harris 
zycopodiumsporites austroclavatidites (Cookson) 
Gleicheniidites circinidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 
Araucariacites australis Cookson 
Dacrydiumites florinii Cookson & Pike 
Microcachryidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson -- 
Podosporites microsaccatus (Couper) 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 
P. scaboratus Couper 
II. subscabratus Couper 
Stephanoporopollenites obscurus Harris 
Tricolpites pachyexinus Couper 
T. sabulosus Dettmann & Playford 
Triorites edwardsii Cookson & Pike 

Microplankton: Xenikoon australis Cookson & Eisenack 

R 
R 
R 
R 
C 
C 
R 
R 
C 
C 
R 
R 
Ab 
R 
C 
R 
C 
R 
C 
Ab 
R 
C 
R 
R 
R 
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5971 feet (sidewall core) 

The reasonably well preserved microflora contains rare microplankton 
together with common spores and pollen grains. Species identified include: 

Spores: 

Pollen: 

Baculatisporites comaumensis (Cookson) -- 
Camarozonosporites amplus (Stanley) 
E. sp. 
Cyathidites australis Couper 
C. glendens Harris 
zleicheniidites circinidites (Cookson) 
Lvcooodiumsnorites austroclavatidites (Cookson) 
gereisporites antiquasporites (Wilson & Webster) 
Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
Nothofagiditessenectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson -- 
Proteacidites scaboratus Couper 
g. subscabratus Couper 
Tricolpites pachyexinus Couper 
T. sabulosus Dettmann & Playford 
T. sp, 

Microplankton: Xenikoon australis Cookson & Eisenack 
Remani&: Aequitriradites spinulosus (Cookson & Dettmann) - --- 

Lower Cretaceous 
Nuskoisporites sp. - Permian 

6054 feet (sidewall core) 

A sparse microflora containing the following species of spores and 
pollen grains was extracted from the sample: 

Spores: 

Pollen: 

Camarozonosporites amplus (Stanley) R 
c,. spa R 
Cyathidites australis Couper C 
E. minor-&per C 
Gleicheniidites circinidites (Cookson) C 
Laevigatosnorites ovatus Wilson'& Webster Ab 
Stereisporites antiquasporites (Wilson & Webster) C 
Araucariacites australis Cookson R 
Nothofagidites senectus Dettmann & Playford R 
Phyllocladidites mawsonii Cookson C 
Podocarpidites ellipticus Cookson C 
Proteacidites scaboratus Couper R 
II. subscabratus Couper Ab 
Tricolpites pachyexinus Couper R 
x. sabulosus Dettmann & Playford R 
z. sp0 R 

R 
R 
R 
C 
R 
C 
R 
Ab 
R 
C 
C 
C 
C 
Ab 
C 
C 
R 
R 

6131 feet (sidewall core) 

The following species of spores, pollen grains, and microplankton were 
observed: 

Spores: Cyathidites minor Couper C 
Camarozonosporites amplus (Stanley) R 
Densoisporites velatus Weyland & Krieger R 
&icheniidKs circinidites (Cookson) C 
Laevigatosporites ovatus=son & Webster Ab -- 
Gpodiumsporites austroclavatidites (Cookson) R 
Stereisporites antituasporites (Wilson & Webster) Ab 
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Pollen: Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites scaboratus Couper 
g. subscabratus Cou er 
Tricolpites gillii E ookson 
T. sabulosus Dettmann & Plavford 
Triorites minor Couper 

Microplankton: Nelsoniella aceras Cookson & Eisenack 
Xenikoon aus- Cookson & Eisenack 

R 
C 
C 
C 
Ab 
R 
R 
R 
R 
R 

6277 feet (core 9) 

The following species of spores, pollen, and micro,plankton were extracted 
from the sample: 

Spores: . Baculatisporites comaumensis (Cookson) 
Cyathidites australis Couper 
C. minor Couuer 

Pollen: 
EtereisporitLs antiquasporites (Wilson & Webster) 
Microcachryidites antarcticus Cookson 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites scaboratus Couper 
II. subscabratus Couper 
Tricolpites sabulosus Dettmann & Playford 

Microplankton: Xenikoon australis Cookson & Eisenack 

6302 feet (core 9) 

The reasonably well preserved microflora includes common spores and 
pollen grains and rare microplankton. Species identified include: 

R 
C 
R 
Ab 
C 
C 
R 
C 
C 
C 
R 

Spores: 

Pollen: 

Baculatisporites comaumensis (Cookson) 
Ceratosporites sp. 
Camarozonosporites amplus (Stanley) 
Cyathidites australis Couper 
Kraeuselisporites papillatus Harris 
Stereisporites antiquasporites (Wilson 
Microcachryidites antarcticus Cookson 
Phyllocladidites mawsonii Cookson 
Podosporites microsaccatus (Couper) 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann 8~ 
p. scaboratus Couper 

C 
R 
R 
C 
R 

& Webster) Ab 
Ab 
C 
R 
C 

Playford R 
C 

p. subscabratus Couper C 
Tricolpites pillii Cookson R 
x. pachyexinus Couper c 
T. sabulosus Dettmann & Playford R 

Microplankton: Xenikoon australis Cookson & Eisenack R 
Remanie: Nuskoisporites sp. - Permian 

6482 feet (sidewall core) 

The residue contains reasonably well preserved spores and pollen grains 
intermixed with a considerable amount of plant tissue. Microplankton are of 
rare occurrence. The following species were observed: 

Spores: Baculatisporites comaumensis (Cookson) 
Camarozonosporites amplus (Stanley) 

R 
R 

Ceratosporites sp. R 
Cyathidites australis Couper C 
c. minor Couper Ab 
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Gleicheniidites circinidites (Cookson) 
Laevigatosporites major (Cookson) 
&. ovatus Wilaoh & Webster 
Stereisporites antiquasporites (Wilson & Webster) 
2. viriosus Dettmann & Playford 
Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
Phyllocladidites m=onii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 
P. scaboratus Couper 

Pollen: 

ze subscabratus Couper 
Tricolpites pachyexinus Couper 
T. sabulosus Dettmann & Playford 
Stephanoporopollenites obscurus Harris 

Microplankton: Hystrichosphaeridium heteracanthum Deflandre 8~ Cookson 
Nelsoniella aceras Cookson & Eisenack 
Xenikoon australis Cookson & Eisenack -- 

C 
R 
C 
C 
R 
C 
C 
R 
Ab 
R 
C 
C 
R 
C 
C 
R 
R 
R 

6562 feet (sidewall core) 

Abundant spores and pollen grains and rare microplankton were observed 
in the residue. Species identified include: 

Spores: Baculatisporites comaumensis (Cookson) R 
Camarozonosporites amplus (Stanley) R 
C, ohaiensis (Couper) R 
Elavifera triplex (Bolkhovitina) R 
Cyathidites australis Couper C 

Pollen: 

E. minor Couper 
Gleicheniidites circinidites (Cookson) 
Kraeuselisporites a illatus Harris 
Laevigatosporites +kson) major 
&. ovatus Wilson & Webster 
Lycopodiumsporites sp, 
Stereisporites antiquasporites (Wilson & Webster) 
g. viriosus Dettmann & Playford 
Araucariacites australis Cookson -- 
Cycadopites nitidus (Balme) 
Microcachryidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Podosporites microsaccatus (Couper) 
Podocarpidites elliptjcus Cookson 
Proteacidites scaboratus Couper 
p. subscabratus Couper 
Stephanoporopollenites obscurus Harris 
Tricolpites ellii Cookson 
T. pachyexnus Couper 
T* sabulosus Dettmann & Playford 
g. SPPO 
Nelsoniella aceras Cookson & Eisenack -- Microplankton: 

Remani&: 

Odontochitina porifera Cookson 
zenikoon australis Cookson & Eisenack 
Dulhuntyispora sp, - Permian 

C 
Ab 
R 
R 
C 
R 
C 
R 
R 
R 
Ab 
R 
C 
R 
Ab 
C 
C 
R 
R 
R 
R 
R 
R 
R 
R 
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6680 feet (core 10) 

The sample contains fairly common spores and pollen grains and rare 
microplankton. Forms present include: 

Spores: Baculatisporites comaumensis (Cookson) R 
Cyathidites australis Couper R 
c. minor Couper C 
Stereisporites antiquasporites (Wilson & Webster) Ab 

Pollen: Araucariacites australis Cookson R 
Microcachryidites antarcticus Cookson C 
Nothofagidites senectus Dettmann & Playford R 
Proteacidites amolosexinus Dettmann & Playford R 
II. scaboratus Couper C 
P. subscabratus Couper Ab 
Tricolpites pachyexinus Couper C 
5 'sPP* C 

Microplankton: Nelsoniella aceras Cookson & Eisenack R 
Xenikoon australis Cookson & Eisenack R 

6684% feet (core 10) 

Reasonable concentrations of spores, pollen grains, and microplankton 
were extracted from the sample. Species identified include: 

Spores: Baculatisporites comaumensis (Cookson) R 
Camarozonosporites amplus (Stanley) R 
Cyathidites australis Couper R 
5. minor Couper C 
Gleicheniidites circinidites (Cookson) C 
Laevigatosporites ovatus Wilso@ & Webster Ab 

Pollen: Araucariacites australis Cookson R 
Nothofagidites senectus Dettmann & Playford R 
Phyllocladidites mawsonii Cookson C 
Podocarpidites ellipticus Cookson C 
Proteaciditesscaboratus Couper R 
p. subscabratus Couper C 
Tricolpites gillii Cookson R 
T. Pachyexinus Couper C 
z. sabulosus Dettmann & Playford R 

Microplankton: Bystrichos$aeridium heteracanthum Deflandre & Cookson R 
Palambages Form A Manum & Cookson R 
Xenikoon australis Cookson & Eisenack C m- ee 

6793 feet (sidewall core) 

The reasonably well preserved microflora includes fairly common spores 
and pollen grains associated with rare microplankton. The following forms 
were observed: 

Spores: Ceratosporites sp, 
Cyathidites australis Couper 
s. minor Cbuper 

Pollen: 

Kraeuselisporites papillatus Harris 
Laevigatospbrites ovatus Wilson & Webster 
Stereisporites antiquasporites (Wilson & Webster) 
go viriosus Dettmann & Playford 
Araucariacites australis Cookson 
Hicrocachryidites antarcticus Cookson 
Nothofagidites senectus Dettmann & Playford 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites amolosexinus Dettmann & Playford 

R 
Ab 
C 
R 
C 
C 
R 
C 
Ab 
R 
C 
Ab 
R 



i p. scaboratus Couper 
g. subscabratus Couper 
Stephanoporopollenites obscurus Harris 
T* SPP, 

Microplankton: Xenikoon australis Cookson & Eisenack 

6917 feet (sidewall core) 

Reasonably well preserved spores, pollen grains, and microplankton were 
extracted from the sample. Species identified include: 

Spores: Cyathidites australis Couper 
c. minor Couper 
Gleicheniidites circindites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites scaboratus Couper 
E. subscabratus Couper 
Stephanoporopollenites obscurus Harris 
Tricolpites pachyexinus Couper 
'$. sabulosus Dettmann & Playford 
T. spp. 

Microplankton: Hystrichosphaeridium heteracanthum Deflandre 8~ Cookson 
Nelsoniella aceras Cookson & Eisenack 
Xenikoon australis Cookson & Eisenack 
Nuskoisporites sp. - Permian 

Ab 
C 
Ab 
C 
Ab 
C 
C 

. Ab 
R 
C 
R 
C 
R 
C 
R 
R 
R 

7099 feet (core 11) 

The microflora extracted from the sample includes commonly occurring 
spores and pollen grains that exhibit fair to poor preservation, together 
with rare microplankton. The following types were observed: 

Spores: Camarozonosporites amplus (Stanley) 
Ceratosporites sp. 
Clavifera triplex (Bolkhovitina) 
Cyathidites australis Couper 
Gleicheniidites circinidites (Cookson) 
Laevigatosporites major (Cookson) 
4. ovatus Wilson & Webster 
Lycopodiumsporites sp. 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites scaboratus Couper 
P. subscabratus Couper 
P.?amolosexinus Dettmann 8~ Plavford 
&ephanoporopollenites obscuru; Harris 
Tricodpites pachyexinus Couper 
T.? sabulosus Dettmann & Playford 

Microplankton: Gystrichosphaeridium heteracanthum Deflandre 8~ Cookson 
Remani&: Nuskoisporites sp.-1 Permian 

C 
R 
R 
C 
Ab 
R 
R 
R 
C 
R 
Ab 
C 
C 
R 
C 
R 
C 
R 
R 
R 

Microfloras present in samples between 4620 feet and 6917 feet are assigned 
to the uppermost Cretaceous (Santonian and later) Nothofagidites Microflora on 
the basis of their content of Nothofagidites senectus together with Tricolpites 
pachyexinus, T. lillei, T. sabulosus, Proteacidites amolosexinus, Ornamentifera 
sentosa, and Stereisporites viriosus. The microflora from 7099 feet is not 
certainly referred to the Nothofagidites Microflora since only doubtful specimens 
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of the two diagnostic species, -. T sabulosus and P. amolosexinus, were observed. 

The Nothofagidites Microflora has been recorded from Pecten-1 well.between 
3908 feet and 5078 feet and from Nerita-1 well between 4245 feet and 4782 feet 
(Dettmann 1967a,c,d). In both these sequences and in Voluta-1 well, Triorites 
edwardsii and aff. T. edwardsii is restricted to the upper horizons (Pecten-1, 
down to 4493 feet; Nerita-1 well down to 4660 feet; and Voluta-1 well down to 
5898 feet), Future subdivision of the Nothofagidites Microflora could be based 
upon the distribution of T. edwardsii and aff. T. edwardsii, Moreover; in all 
three well sequences record has been made of the earlier inception of Tricolpites 
sabulosus than Nothofagidites senectus; sediments containing T. sabulosus prior 
to the first appearance of &I. senectus include Pecten-1 at 5078 feet, Nerita-1 
at 4782 feet, and Voluta-1 at 6917 feet and (?I 7099 feet. The incoming of T. 
sabulosus prior to that of N. senectus may facilitate the distinction of a - 
further biostratigraphic unit between the Tricolpites pachyexinus Zone and 
sediments containing the Nothofagidites Microflora, 

Microplankton are associated with the Nothofagidites Microlflora in Voluta-1 
well between 4620 feet and 5086 feet and between 5885 feet and 7099 feet, but 
have not been observed in horizons between 5214 feet and 5773 feet. In the upper 
interval Deflandrea pellucida, Epicephalopyxsis indentata, and ?Trichodinium sp, 
are represented; D. pellucida occurs between 4620 feet and 4806 feet and the 
sediments are accordingly assigned to Evan's (1966) "Deflandrea pellucida" Zone. 
Horizons between 5885 feet and 6917 feet yielded the index of the Xenikoon 
australis Zone of Evans. 

E. 7101 feet - 8901 feet 

7101 feet (core 11) 

Reasonably well preserved spores, pollen grains, and microplankton were 
recognized in the sample as follows: 

Spores: Camarozonosporites amplus (Stanley) 
Cyathidites australis Couper 
Gleicheniidites circinidites (Cookson) 
Kraeuselisporites papillatus Harris 
Laevigatosporites ovatus Wilson & Webster 
Lycopodiumsporites austroclavatidites (Cookson) 
Stereisporites.antiquasporites (Wilson & Webster 
g. viriosus Dettmann& Playford 

Pollen: Microcachryidites antarcticus Cookson 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites scaboratus Couper 
g. subscabratus Couper 
Tricolpites pachyexinus Couper 
'Il. sppo 

Microplankton: Nelsoniella aceras Cookson & Eisenack 
Odontochitina porifera Cookson 

R 
C 
C 
R 
Ab 
R 
c 
R 
c 
R 
R 
C 
c * 
C 
C 
R 
R 

7103 feet (core 11) 

The reasonably well preserved microflora contains spores, pollen grains 
and rare microplankton. 

Spores: Cyathidites australis Couper 
C. minor Couper 
Gleicheniidites circinidites (Cookson) 
Kraeuselisporites papillatus Harris 
Laevigatosporites ovatus Wilson & Webster 

C 
c 
C 
R 
C 
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Lvconodiumsaorites austroclavatidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 
5. viriosus Dettmann & Playford 
Cycadopites nitidus (Balme) 
Microcachryidites antarcticus Cookson - 

Pollen: 

Phyllocladidites mawsonii Cookson 
Podocarnidites ellinticus Cookson 
Podosporites microsaccatus (Couper) 
Proteacidites scaboratus Couper 
g. subscabratus Couper 
Tricolpites pachyexinus Couper 

Microplankton: Hystrichosphaeridium heteracanthum Deflandre & Cookson 
Nelsoniella aceras Cookson & Eisenack 

Remani&: Nuskoisporiteg sp, - Permian 

7320 feet (sidewall core) 

A sparse microflora containing the following spore, pollen, and 
microplankton species was extracted from the sample: 

Spores: Camarozonogporites amplus (Stanley) 
Ceratosporites sp. 
Cyathidites australis Couper 
c. minor Couper 
Gleicheniidites circinidites(Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Alisporites sp, 
Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
Podocarnidites ellinticus Cookson 
Proteacidites subscabratus Couper 
Tricolpites pachyexinus Couper 

Microplankton: Hystrichosphaeridium heteracanthum Deflandre & Cookson 
Deflandrea cretacea Cookson -- 

7598 feet (sidewall core) 

The following forms of fairly preserved spores, pollen, and microplankton 
were observed: 

Spores: Cyathidites australis Couper C 
g. minor Couper Ab 
Laevigatosporites major '(Cookson) R 
L. ovatus Wilson & Webster Ab 
Stereisporites antiquasporites (Wilson & Webster) C 

Pollen: Araucariacites australis Cookson C 
Microcachryidites antarcticus Cookson Ab 
Phyllocladidites mawsonii Cookson R -m 
Proteacidites scaboratus Couper C 
2. subscabratus Couper C 
Tricolpites pachyexinus Couper C 
Triorites minor Couper R 

Microplankton: Hystrichosphaeridium heteracanthum Deflandre 8~ Cookson C 

7598 feet (core 12) 

Spores, pollen, and microplankton identified include: 

Spores: Camarozonosporites amplus (Stanley) 
Cyathidites australis Couper 
s. minor-Z&per 
Gleicheniidites circinidites (Cookson) 
Laevigatosporites ovatus Wilson & Webster 
Stereisporites antiquasporites (Wilson & Webster) 

R 
Ab 
R 
R 
Ab 
C 
c 
R 
C 
Ab 
C 
R 
R 

R 
R 
C 
Ab 
C 
C 
R 
C 
C 
Ab 
C 
R 
R 
R 

, 
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Pollen: 

Microplankton: 
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Araucariacites australis Cookson --- 
Microcachryidites antarcticus Cookson 
Phyllocladidites mawsonii Cookson --- 
Podocarpidites ellipticus Cookson 
Podosporites microsaccatus (Couper) 
Proteacidites scaboratus Couper 
P. subscabratus Couper 
'Stephanoporopollenites obscurus Harris 
Tricolpites pachyexinus Couper 
Deflandrea cretacea Cookson 
Hystrichosphaeridium heteracanthum Deflandre & Cookson 

7612 feet (core 12) 

The sparse microflora includes the following forms of spores, pollen, 

R 
Ab 
R 
C 
C 
R 
Ab 
R 
C 
C 
C 

and microplankton: 

Spores: Camarozonosporites amplus (Stanley) 
Cyathidites minor Coupz- -- 
Gleicheniidites circinidites (Cookson) 
Laevigatosporites major (Cookson) 
4. ovatus Wilson & Webster 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Araucariacites australis Cookson --- 
Microcachryidites antarcticus Cookson 
Proteacidites scaboratus Couper 
Tricolpites PAchyexinus Couper 

Microp+ankton: Hystrichosphaeridium heteracanthum Deflandre & Cookson --m 
Remanie: Nuskoisporites sp. - Permian 

7755 feet (sidewall core) 

Reasonably preserved spores, p ollen grains and microplankton were 
extracted from the sample. Forms identified include: 

Spores: Balmeisporites lenel ensis Cookson & Dettmann 
*g-%-TStanley) Camarozonosporites amplus 

Ceratosporites sp. 
Cyathidites australis Couper 
C. minor Couper 
Gleicheniidites circinidites (Cookson) 
zaevigatosporites ovatus Wilson & Webster 
Cicatricosisporites sp. 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
Podocarpidites ellipticus Cookson 
Podosporites microsaccatus (Couper) 
Phyllocladidites mawsonii Cookson 
Proteacidites subscabratus Couper 
Stephanoporopollenites obscurus Harris -- 
Tricolpites sp. 

Microplankton: Gymnodinium nelsonense Cookson 
Hexagonifera vermiculata Cookson & Eisenack 
Hystrichosphaeridium heteracanthum Deflandre & Cookson 

R 
C 
C 
R 
Ab 
Ab 
R 
C 
R 
R 
R 

R 
R 
R 
C 
C 
Ab 
C 
R 
C 
C 
Ab 
C 
R 
R 
C 
R 
R 
R 
R 
R 

7971 feet (sidewall core) 

The sediment yielded the following species of reasonably preserved spores, 
pollen, and microplankton: 

Spores: Baculatisporites comaumensis (Cookson) 
Cyathidites austrzs Couper 
C. minor Couper 
Gleicheniidites circinidites (Cookson) -.-M 

R 
C 
C 
Ab 
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Stereisporites antiquasporites (Wilson & Webster) -w 
Pollen: Araucariacites austral& Cookson 

Microcachryidites antarcticus Cookson 
Padbcar&dites ellipticus Cookson -- - 
Podosporites microsaccatus (Couper) 
Phyllocladidites mawsonii Cookson --SW 
Proteacidites scaboratu_s_ Couper 
E. subscabratus Couper 
SteGoporopollenites obscurus Harris - -a-- 
Tricolpites pachyexinus Couper s--a 
x* SPPO 

Microplankton: Hexagonifera vermiculata Cookson & Eisenack -- --- 
g. plabra Cookson & Eisenack 
Hystrichosphaeridium heteracanthum Deflandre & Cookson 
Odontochitina striato'perforataC;;b‘kson & Eisenack 

8085 feet (core 13) 

of spores , pollen grains, and microplankton: 

Spores: Baculatisporites comaumensis (Cookson) 
Camarozonosporites amplus (Stanley) 
Clavifera triplex (Bolkhovitina) -- 
CicatricosisporFZes sp, 
cathidites austrzis Couper 
Ga minor Couper 
Gleicheniidites circinidites (Cookson) --- 
Laevigatoslorites major'xkson) 
E ovatus Wilson & Webster 
gtereisporites antiwasporites (Wilson & Webster) 

Pollen: Araucariacites &xralis Cookson -L__- 
Microcachryidites antarcticus Cookson --- 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteaciditz-scaboratu? Couper 
P0 subscabratus Couper 
Triorites minor Couper -- 

Microplankton: Deflandrea cretacea Cookson -- 
Yystrichosphaeridium heteracanthum Deflandre & Cookson -- 
Odontochitina porifera Cookson & Eisenack 
0. sp0 

8224 feet (sidewall core) -- 

Reasonably preserved plant microfossils include the following species 

The assemblage preserved in the sample contains the following spore, 
pollen, and microplankton types: 

Spores: Clavifera triplex (Bolkhovitina) 
Cyathidites minor Couper 
Gleicheniidites circinidites (Cookson) 
Laevigatosporites major (Cookson) 
Qcopodiumsporites sp, 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson - -a. 
Phyllocladidites mawsonii Cookson -- -- 
Podocarpidites ellipticus Cookson 
Proteacidites scaboratus Couper 
P. subscabratus Couper 
Stephanoporopollenites obscurus Harris -- 
Tricolpites pachyexinus Couper 
To SPPO 

Microplankton: Deflandrea cretacea Cookson 
Hystrichosphaeridium heteracanthum Deflandre & Cookson 
Odontochitina sp, 

C 
C 
Ab 
C 
R 
C 
R 
C 
C 
R 
R 
C 
C 
C 
R 

C 
C 
R 
R 
C 
C 
C 
R 
C 
C 
R 
Ab 
C 
C 
R 
Ab 
R 
R 
C 
R 
R 

R 
C 
Ab 
R 
R 
C 
C 
Ab 
R 
C 
R 
C 
C 
R 
C 
R 
R 
R 
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8387 feet (sidewall core) 

The following species of fairly preserved spores, pollen, and 
microplankton were identified: 

Spores: Cyathidites australis Couper 
s. minor Couper 
Co cf. splendens Harris 
Cicatricosisporites sp. 
Gleicheniidites circinidites (Cookson) 
Lycopodiumsporites sp. 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Microcachryidites antarcticus Cookson 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites subscabratus Couper 
E. scaboratus Couper 
Tricolpites pachyexinus Couper 
;. SPP. 

Microplankton: Hystrichosphaeridium heteracanthum Deflandre & Cookson 
Odontochitina sp. 

Remani&: Nuskoisporites sp. - Permian 

R 
C 
R 
R 
C 
R 
Ab 
Ab 
R 
C 
C 
R 
R 
R 
R 
R 

8438 feet (sidewall core) 

Fairly preserved spores, p ollen, and microplankton are preserved in the 
sample. The following forms were identified: 

Spores: Camarozonosporites sp. 
Cyathiditee australis Coupe& 

R 
R 

C. minor Couper C 
Eaculatisporites comaumensis (Cookson) R 
Gleicheniidites circinidites (Cookson) C 
Stereisporites antiquasporites (Wilson & Webster) Ab 

Pollen: Araucariacites australis Cookson C 
Microcachryidites antarcticus Cookson Ab 
Phyllocladidites mawsonii Cookson R 
Podocarpidites ellipticus Cookson C 
Proteacidites scaboratus Couper R I 
p. subscabratus Couper R 
Tricolpites sp. R 

Microplankton: Hexagonifera vermiculata Cookson 8~ Eisenack C 
-Hystrichosphaeridium heteracanthum Deflandre & Cookson C 

Odontochitina porifera Cookson R 

8617 feet (core 14) 

Fairly preserved spores, P ollen grains and microplankton constitute the 
following diverse assemblage - 

Spores: Baculatisporites comaumensis (Cookson) 
Cicatricosisporites sp. 
Cyathidites australis Couper 
2. minor Couper 
Gleicheniidites circinidites (Cookson) 
Lycopodiumsporites sp. 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Araucariacites australis Cookson 
Phyllocladidites mawsonii Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites scaboratus Couper 
P. subscabratus Couper 
Stephanoporopollenites obscurus Harris 
Tricolpites pachyexinus Couper 
,T. SPP. 
Triorites minor Couper 

Microplankton: Hexagonifera ?vermiculata Cookson & Eisenack 
IJ. glabra Cookson & Eisenack 
Hystrichosphaeridium heteracanthum Deflandre 8~ Cookson 
Odontochitina porifera Cookson 

R 
R 
C 
C 
Ab 
R 
C 
C 
C 
Ab 
R 
C 
R 
R 
R 
R 
R 
R 
C 
R 
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8623 feet (sidewall core) 

The sample yielded a restricted microflora containing the following forms 
of fair to poorly preserved spores, pollen, and microplankton: 

Spores: Clavifera triplex (Bolkhovitina) R 
Gyathidites minor Couper c 
Gleicheniidites circinidites (Cookson) Ab 
Stereisporites antiquasporites (Wilson & Webster) C 

Pollen: Microcachryidites antarcticus Cookson Ab 
Phyllocladidites mawsonii Cookson R 
Podocarpidites ellipticus Cookson Ab 
Podosporites microsaccatus (Couper) R 
Proteacidites subscabratus Couper C 
Tricolpites pachyexinus Couper R 
T* SPP. C 

Microplankton: Hystrichosphaeridium heteracanthum Deflandre & Cookson R 

8768 feet (core 15) 

Poor concentrations of generally poorly preserved spores, pollen grains 
and microplankton were observed in the residue: 

Spores: _ Baculatisporites cnma.umensis.~Cookson) R 
Camarozonosporites amplus (Stanley) R 
Cyathidites australis Couper Ab 
5. minor Couper C 
Gleicheniidites circinidites (Cookson) C 
Kraeuselisporites papillatus Harris R 
Laevigatosporites ovatus Wilson & Webster C 
Stereisporites ant=orites (Wilson & Webster) C 

Pollen: Araucariacites australis Cookson C 
Microcachryidites antarcticus Cookson Ab 
Phyllocladidites mawsonii Cookson C 
Podocarpidites ellipticus Cookson C 
Podosporites microsaccatus (Couper) R 
Proteacidites subscabratus Couper c 
Tricolpites cf. pannosus Dettmann & Playford R 

Microplankton: Deflandrea victoriensis Cookson & Manum R 
Hystrichosphaeridium heteracanthum Deflandre & Cookson C 

8779 feet (sidewall core). 

The following species of fair to poorly preserved spores, pollen and 
microplankton were observed in the residue: 

Spores: Camarozonosporites sp, R 
Clavifera triplex (Bolkhovitina) C 
Cyathidites australis Couper C 
C. minor Couper Ab 
Baculatisporites comaumensis (Cookson) R 
Gleicheniidites circinidites (Cookson) C 
Stereisporites antiquasporites (Wilson & Webster) C 

Pollen: Araucariacites australis Cookson C 
Microcachryidites antarcticus Cookson Ab 
Phyllocladidites mawsonii Cookson R 
Podocarpidites ellipticus Cookson R 
Podosporites microsaccatus.(Couper) R 
Proteacidites scaboratus Couper R 
P. subscabratus Couper C 
Tricolpites pachyexinus Couper R 
,T* SPP* R 

Microplankton: Hystrichosphaeridium heteracanthum Deflandre & Cookson R 
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Fair to poorly preserved spores, pollen grains, and microplankton were 
recovered from the sample. Species identified include: 

Spores: Cyathidites australis Couper 
C. minor Couper 
Eleicheniidites circinidites (Cookson) 
Laevigatosporites ovatus Wilson & Webster 
Stereisporites antiquasporites(Wilson & Webster) 

Pollen: Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
Podocarpidites ellipticus Cookson 
Proteacidites scaboratus Couper 
Stephanoporopollenites obscurus Harris 
Tricolpites pachyexinus Couper 
T* SPP. 
Triorites minor Couper 

Microplankton: Hystrichosphaeridium heteracanthum Deflandre & Cookson 

Ab 
C 
C 
C 
C 
C 
Ab 
C 
R 
R 
R 
R 
R 
R 

The spore-pollen suites obtained from sediments between 7101 feet and 
8901 feet contain Tricolpites pachyexinus with Proteacidites scaboratus and 
Camarozonosporites amplus and lack species diagnostic of the Nothofagidites 
Microflora. The sediments are accordingly assigned to the Santonian 
Tricolpites pachyexinus Zone.. This zone is represented in Pecten-1 well 
between 5182 feet and 5650 feet (Dettmann 1967d). 

Microplankton occur throughout the T. pachyexinus Zone in Voluta-1 well. 
In the lower horizons (8779 - 8901 feet) Hystrichosphaeridium heteracanthum, 
a long ranging species within the Upper Cretaceous, was observed. Deflandrea 
cretacea occurs at and above 8224 feet and Nelsoniella aceras at 7101 - 03 feet; 
The presence of these species indicates the representation of both the D. 
oretacea and N. aceras Zones in Voluta-1 well. However, the precise limits of 
these zones in the Voluta sequence is difficult to determine. Using Evan's 
(1966) criteria the IJ. cretacea Zone would embrace sediments between the first 
appearances of Jj. cretacea and N. aceras, i.e. between 7320 feet and 8224 feet. 
However, a downward extension 07 the zone to 8617 feet is testified by the 
presence of Hexagonifera glabra at this level. 

Nelsoniella aceras first occurs at 7103 feet, thus implying that the 
horizon represents the base of the l. aceras Zone; however a possible extension 
of the zone to 7755 feet is suggested by the last appearances at this horizon 
of Hexagonifera vermiculata. This species is considered by Evans (1966) to 
range throughout the g. cretacea Zone into the base of the N. aceras Zone. 
On the basis of this evidence, the N. aceras Zone is tentatively suggested 
to occur between 7101 feet and 7755-feet, and the D. cretacea Zone between 
7971 feet and 8617 feet. 

F. 99623 feet - 11,989 5/6 feet 

9962+ feet (core 16) 

Poorly preserved spores, pollen grains, and microplankton were extracted 
from the sample in low concentrations. The following forms were identified: 

Spores: Baculatisporites comaumensis (Cookson) R 
Clavifera triplex (Bolkhovitina) R 
Cyathidites australis Couper Ab 
C. minor Couper Ab 
Gleicheniidites circinidites (Cookson) C 
Laevigatosporites ovatus Wilson & Webster 
Stereisporites antiquasporites (Wilson & Webster) 

R 
C 
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Pollen: Amosopollis cruciformis Cookson & Balme R 
Araucariacites austr=s Cookson C 
Phyllocladidites mawsonii Cookson R 
Podocarpidites ellipticus Cookson C 
Proteacidites subscabratus Couper C 
Tricolpites spp. C 

Microplankton: Hystrichosphaeridium heteracanthum Deflandre & Cookson R 

10,472 5/6 feet (core i7) 

The following poorly preserved forms of spores, pollen, and microplankton 
were observed in the residue: 

Spores: Baculatisporites comaumensis (Cookson) 
Clavifera trinlex (Bolkhovitina) 
Cyathidites minor Couper 
Gleicheniidites circinidites (Cookson) 
Kraeuselisoorites ?riubatus Dettmann & Plavford 
Rouseisporites sp. 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Amosopollis cruciformis Cookson g Balme 
Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
?Phyllocladidites mawsonii Cookson 
Proteacidites subscabratus Couper 
Stephanoporopollenites obscurus Harris 

Microplankton: Hystrichosphaeridium cf. complex (White) 
H. heteracanthum Deflandre & Cookson 

R 
C 
Ab 
C 
R 
R 
C 
R 
C 
Ab 
R 
C 
R 
R 
R 

10,904~ feet (core 18) 

The poorly preserved and fragmented forms of spores, pollen grains, and 
microplankton preserved in the sediment include: 

Spores: 

Pollen: 

Cicatricosisporites sp. indet. 
Cyathidites australis Couper 
5. minor Couper 
Gleicheniidites circinidites (Cookson) 
Stereisporites antiquasporites (Wilson & Webster) 
Alisporites sp. indet. 
Araucariacites australis Cookson 
Microcachryidites antarcticus Cookson 
Phvllocladidites mawsonii Cookson 
Tricolpites spp. indet. 

Microplankton: Hystrichosphaeridium cf. complex (White) 
H. heteracanthum Deflandre & Cookson 

11.5124 feet (core 20) 

The sample yielded abundant fragmented plant microfossils. The following 
types were identified: 

Spores: Cyathidites australis Couper 
c. minor Couper 
Gleicheniidites circinidites (Cookson) 
Rouseisporites sp. indet * 
Stereisporites antiquasporites (Wilson & Webster) 

Pollen: Amosopollis cruciformis Cookson & Balme 
Araucariacites australis Cookson 
Podocarpidites sp. indet 
Tricolpites sp. indet. 

Microplankton: Hystrichosphaeridium cf. complex (White) 
fl. heteracanthum Deflandre & Cookson 

I 
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11,989 5/6 feet (core 21) 

A high yield of fragmented spores, pollen grains, and microplankton was 
obtained from the sample. Types represented include: 

Spores : Baculatisporites comaumensis (Cookson) 
Balmeisporites ? lenel ensis Cookson & Dettmann 
Clavifera triplex Bolkhovitina) -* 
Cicatricosisporites sp. indet 
Gleicheniidites circinidites (Cookson) 
Klukisporites ?scaberis Cookson & Dettmann 

Pollen: Alisporites sp. indet 
Araucariacites australis Cookson 
Qcadopites sp. 
Microcachryidites antarcticus Cookson 
Tricolpites spp. indet 

Microplankton: Baltisphaeridium sp. 
Odontochitina ?serculata (Wetzel) 

Plant microfossils extracted from sediments between 99623 feet and 11,989 5/S 
feet are poorly preserved and fragmented, especially in the lower portion of the 
section. Because the majority of fossils present in samples at and below lO,w4$ 
feet are unidentifiable at generic or specific level , quantative estimates have 
not been given in the microfloral lists. Species identified in the sediments 
include Clavifera triplex, Stephanoporopollenites obscurus, Phyllocladidites 
mawsoni i , and Amosopollis cruciformis. The presence of these forms and the 
apparent absence of diagnostic species of the Tricolpites pachyexinus Zone 
suggest that the sediments may be referred to the Turonian - ?Coniacian 
Clavifera triplex Zone. This zone is represented in Pecten-1 well at 5735 
feet (Detmmann 1967d). 

Microplankton were observed in all samples and the presence at 11,989 5/S 
feet of possible representatives of Odontochitina operculata is of some 
significance. This species is, in its last occurrences, an associate of the 
nominate species of Evans’s (1966) Ascodinium Parvum Zone. As outlined by 
Dettmann and Playford (19681, the uppermost horizons of the 4. parvum Zone 
correspond to the basal part of the C. triplex Zone. 

G. 12,634 feet - 13,020 feet 

12,634 feet (junk basket sample) 

The sample yielded much carbonaceous material including extremely badly 
preserved and fragmented spore-pollen exines, most of which are unidentifiable 
at generic level. Generic groups represented include Cyathidites, 
Cicatricosisporites, and Stereisporites. In addition some well preserved 
examples of Xenikoon australis, Nothofagidites senectus, and Tricolpites 
sabulosus were observed; these species are obviously contaminants from higher 
horizons. 

. 

12,767 feet (junk basket sample) 

The sample also yielded very badly preserved spore-pollen forms. Taxa 
identified include Cyathidites, Appendicisporites, and Cicatricosisporites. 

13,010-20 feet (cuttings) 

Carbonaceous matter was extracted from the sample and spore-pollen fragments 
observed. However, none was sufficiently well preserved for identification. 

1 
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C O N C L U S IO N S  

Sed imen ts  be tween  4 1 5 1  feet a n d  11 ,989  5/6 feet in  Vo lu ta -1  wel l  r ange  
in a g e  f rom Uppe r  Pa leocene  to Tu ron ian  o n  the basis  of their  spore-po l len  

The  Pa leocene  sequence  ex tends f rom 4 1 5 1  feet to 4 3 7 0  feet, a n d  
inc lude& the Uppe r  Pa leocene  Duplopol l is  or thote ichus Assemb lage  Z o n e  ( 4151  
feet) a n d  the M idd le  Pa leocene  Trior i tes edwards i i  Assemb lage  Z o n e  ( 4267  - 

Spore -po l l en  suites suggest ive of a n  ear ly  Tert iary - late 
Cre taceous  a g e  occur  be tween  4 5 6 6  feet a n d  4 5 8 7  feet. The  Uppe r  Cre taceous  
(San ton ian  a n d  later) Nothofagid i tes Microf lora occurs in  sed iments  be tween  
4 6 2 0  feet a n d  6 9 1 7  feet a n d  is p robab ly  rep resen ted  in the hor izon  at 7 0 9 9  
feet. Under ly ing  hor izons be tween  7 1 0 1  feet a n d  8 9 0 1  feet a re  re fer red to the 

I 
S a n ton ian Tr icolpi tes pachyex inus  Zone,  a n d  those be tween  9 9 6 2 %  feet a n d  11 ,989  
5/6 feet a re  p robab ly  representat ives of the Clavi fera tr iplex Z o n e  (Turon ian  - 
?Coniac ian) .  The  lowest  hor izons invest igate-n 12 ,634  feet a n d  13 ,020  
feet) y ie lded ext remely  bad ly  p reserved  microf loras that p rov ide  insuff icient 
bas is  for a g e  determinat ion.  

Mic rop lankton occur  th roughout  m u c h  of the sequence  a n d  suppor t  the a g e  

I determinat ions based  u p o n  spore-po l len  taxa. Spec ies  assoc ia ted with the 
Trior i tes edwards i i  Assemb lage  Z o n e  in Vo lu ta -1  wel l  occur  wi th in o r  immedia te ly  
above  the zone  at its " type"  locali ty (Pebb le  Po in t  Format ion  a n d  R ivernook  
Member ) .  Severa l  mic rop lankton suites we re  recogn ized  with in the Uppe r  

I Cretaceous  sect ion of Vo lu ta -1  well .  The  younges t  sui te conta ins forms 
d iagnost ic  of Evan 's  (1966 )  "Def landrea  pe l luc ida"  Z o n e  a n d  is assoc ia ted 
with the younges t  occur rences (be tween  4 6 2 0  a n d  4 8 0 6  feet) of the Nothofagid i tes 
Microf lora.  N o  d iagnost ic  spec ies we re  obse rved  be tween  4 8 7 8  feet a n d  5 0 8 6  feet 
a n d  the sect ion be tween  5 2 1 4  feet a n d  5 7 7 3  feet lacked microplankton,  Sed imen ts  
wi th in the interval  5 8 8 5  - 6 9 1 7  feet y ie lded forms indicat ive of the Xen i koon  
austral is Z o n e  of Evans  (1966 )  together  with the init ial appea rances  of ' the '- 
Rothofagid i tes Microf lora.  Two  microp lankton zones  we re  recogn ized  with in the 
Tircolpi tes pachyex inus  Zone.  The  Nelson ie l la  aceras  Z o n e  of Evans  (1966 )  is 
rep resen ted  at 7 1 0 1 - 0 3  feet a n d  p robab ly  ex tends to 7 7 5 5  feet; Evans 's  

I Def landrea  cre tacea Z o n e  seems  to occupy  most  of the rema in ing  ( lower)  por t ion 
of the T. pachyex inus  Zone.  The  sect ion re fer red to the Cti i fera tr iplex Z o n e  
conta ins Uppe r  Cre taceous  microp lankton assemblages ;  the o n e  ident i f ied at 
11 ,989  5/6 feet inc ludes a  form known  f rom Evans 's  Ascod in ium pa rvum Zone.  

Recyc led p lant  microfossi ls of Pe rm ian  a g e  occur  in  m ino r  propor t ions 
th roughout  the Vo lu ta  sequence .  In add i t ion Lowe r  Cre taceous  spores ,were  
encoun te red  in hor izons at 4 3 7 0  feet, 5 6 3 0  feet, a n d  5 9 7 1  feet. 

The  p lant  m a terial extrac ted f rom the Pa leocene  sequen t  e  shows  except iona l  
preservat ion a n d  that enc losed  in Uppe r  Cre taceous  sed iments  conta in ing the 
Nothofagid i tes Microf lora is genera l ly  wel l  p reserved.  The  hor izon  at 7 0 9 9  
feet y ie lded on ly  fair o r  poor ly  p reserved  p lant  microfossi ls, but  the unde r -  
ly ing sect ion be tween  7 1 0 3  feet a n d  7 9 7 1  feet con ta ined reasonab ly  wel l  
p reserved  p lant  m a terial. The  preservat ion qual i ty of p lant  microfossi ls in  
in  sed iments  be tween  8 0 8 5  feet a n d  13 ,020  feet r a n g e d  f rom fair in  the uppe r  
hor izons to ext remely  b a d  a n d  f ragmented  in the lowest  intervals, 
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