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INTRODUCTION 

Eighty eight sidewall core and six conventional core samples were processed 

and analysed for spore-pollen and dinoflagellates. Recovery and preservation 

were adequate to make confident age determinations in all sections of the 

well. Close sampling in the Late Cretaceous section has revealed several 

marine incursions predating the Maastrichtian I. druggii Zone transgression. 

Lithological units and palynological zones from the base of the Lakes Entrance 

Formation to T.D. are summarized below. Anomalous and unusual occurrences of 

taxa are listed in Table 2. Basic data is given in Table 3. 

SUMMARY 

AGE UNIT DEPTH (m) 

Early Miocene Lakes Entrance Fm. 

log break 

Middle Eocene Gurnard Fm. 

log break 

Early Eocene Flounder Fm. 

log break 

Paleocene 
Paleocene Latrobe Group 
Maastrichtian coarse elastics 
Late Cretaceous 
Late Cre!aceous 

P. tuberculatus 

at 1853m 

Lower‘& asperus 

1850.1-1851.9 

1854. o-1858.0 

at 

P. 

at 

1858m 

asperopolus 1860.0-1887.0 

1888m 

Uooer L. balmei 
LbLer c. m 
Upper T. longus 
Lower T. )ongus 
T. lil‘riei 

1889.6-2213 .O 
2244.6-2590.1 
2645.0-2961.0 
2975.0-3403.0 
3423.9-3797.0 
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GEOLOGICAL COMMENTS 

1. The Grunter-l well contains a continuous sequence of sediments from the 

Late Cretaceous L. lilliei Zone to the Paleocene Upper C. balmei Zone. 

These are unconformably overlain by the Early i‘ocene, p. asperopolus Zone 

Flounder Formation which in turn is disconformably overlain by the Middle 

Eocene, Lower E. asperus Zone Gurnard Formation. 

2. The greensand unit at the top of the Latrobe Group in Flounder-4 contains 

p. tuberculatus Zone sporeqollen and dinoflagellates. The confident 

Lower N. asperus Zone age for the Gurnard Formation in Grunter-l supports 

Partridge% (1973) suggestion that the greensand unit in Flounder-4 was 

originally deposited in the Middle Eocene and later reworked during the 

Oligocene. 

3. Whilst the upper section of the Flounder Formation [1870.0-1875.Om] in 

Grunter-l is certainly P. asperopolus& edwardsii Zone in age, it is not 

clear whether the lower section [1875.0-1887&l which was sampled by only 

one sidewall core is Upper M. diversus or P. asperopolus Zone in age. 

Sediments of both ages are present in Flounder-4 where the Upper 

E. diversus Zone section is found associated with 1. ornata Zone 

dinoflagellates (see Partridge 1973, 1976). In contrast, Flounder 

Formation sediments in Stonefish-l are dated as wholly FJ asperopolus Zone 

in age. Indicator dinoflagellate species are absent and this date is 

wholly based on spore-pollen evidence. 

4. In Flounder-4, a unit dated as Lower M. diversus Zone is present between 

the Upper C. balmeil/A. homomorpha Zone section and the base of the -- 

Tuna-Flounder Channel. This unit, assumed to also be a channel fill, is 

not present in Grunter-l or Stonefish-1. 
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5. At least 8 distinct marine incursions can be recognized in the Late 

Cretaceous-Paleocene section in Grunter-l. Incursions which can be 

associated with named dinoflagellate zones are A. homomorpha Zone 

[1889.6-2213.Om], the T. evittii Zone [2554.Qn]? and the I. druqgii Zone 

[2774.Om, 2961.0m]. It appears likely that the 2. drugqii Zone incursion 

occurred in two separate 'pulses'. Incursions older than the 

Maastrichtian r. druggii Zone are represented at 3007.lm and 3125.b in 

Lower 1. longus Zone sediments, and 3446&n and 377O.Om in 1. lilliei Zone 

sediments. 

6. All the Paleocene-Late Cretaceous marine-influenced sediments appear to 

have been deposited in marginal marine situations within a coastal plain 

environment, e.g. in fluvial/tidal channels or coastal lagoons analogous 

to those along the present-day Gippsland coast. This includes the 535m 

thick section of fi. homomorpha Zone sediments [1889.6-2425&m], 

interpreted seismically as Paleocene channel fill units. 

7. The Grunter-l well is likely to have bottomed in T. lilliei rather than, 

as predicted, N. senectus Zone sediments. The basal sidewall case sample 

in Stonefish-l (10,424 ft.) would, on present criteria, be dated as T. 

lilliei Zone [confidence rtg 21 due to occurrences of Gambierina rudata. 

Roth 

wells demonstrate rapid sedimentation [1152m, 693m respectively] and 

therefore a period of major subsidence during the Late Cretaceous. The 

thinner total thickness of 1. longus-:. lilliei Zone sediments at 

Sunfish-l relative to Grunter-l reflects its closer position relative to 

the northern margin of the basin. 
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BIOSTPATXRAPHY 

Zone boundaries have been established using criteria proposed by Stover & 

Partridge (1973) and subsequent proprietary reports, including Macphail 

(1983). Close sampling has revealed a number of discrepancies which are 

likely to lead to further modification of these criteria: 

1. The I. druggii Zone appears to be coeval with the full, rather than 

merely the upper part of the Upper L. longus Zone. In Grunter-l, 

Isabelidinium druggii appears in two samples separated in part by coastal 

plain sediments. The first occurrence precedes the first appearance of 

the Upper I. longus Zone indicator species, Stereisporities punctatus, 

i.e. the dinoflagellate first appears in a typically Lower I. longus Zone 

spore-pollen assemblage. 

2. Lower 1. longus Zone palynofloras as defined by either the first 

appearance of Tricolpites longus or Quadraplanus brossus are initially 

dominated by Nothofagidites pollen. This dominance is more typical of L. 

lilliei or upper N. senectus Zone palynofloras. Dominance of Gambierina 

rudata first appears within the Lower 1. lonqus Zone. 

3. Proteacidites gemmatus extends from within the Lower I. longus to within 

the Upper C. balmei Zone, not, as previous data indicated, from the Upper 

L. longus to Lower L. balmei Zone. 

4. The Grunter-l data confirm previous suspicions that both 

Verrucosisporities kopukuensis and Ppectodinium homomorpha first appear in 

Lower C. balmei Zone sediments [based on correlation with other wells]. 

It is still premature to define the lower boundary of the Upper C. balmei 

Zone by the first appearance of Proteacidites incurvatus and/or Cyathidites 
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giqantis since both are relatively uncommon. Other taxa which first 

appear within the Upper L. balmei Zone as defined by the first occurrence 

of 1. kopukuensis are (relative frequency of occurrence in parentheses): 

Proteacidites annularis and Malvacipollis subtilis (frequent) and, 

Banksieacidites lunatus [ms sp.nov.1, Cupanieidites orthoteichus and 

Triporopollenites ambiguus (infrequent to very rare). The first 

appearance of p. annularis and M. subtilis are used in this well to 

provisionally define the Upper/Lower C. balmei Zone boundary. 

Tricoloorites lilliei Zone: 3423.9 to 3797.011 

This section comprises palynofloras dominated by Nothofagidites and 

Proteacidites spp, less frequently by gymnosperms and Gambierina rudata. 

Although the first appearance of the zone indicator 1. lilliei is at 3785.C@ 

the basal sidewall core at 3797.0-n is provisionally assigned to this zone on 

the basis of a possible specimen of Gambierina rudata and the overall 

similarity of this to other 1. lilliei Zone palynofloras. The upper boundary 

of the zone is defined by the highest occurrence of Tricolporites lilliei in 

an assemblage lacking I. longus Zone indicators. 

Lower Tricolpites longus Zone: 2975.0 to 3403.Om 

The base of this zone is picked at the first appearance of Tricolpites longus 

at 3403.Om. These are however two reasons for suspecting that this solitary 

record is anomolous and that the section may prove to be correlated with 1. 

lilliei Zone sediments in adjacent wells. Firstly, the single specimen 

recorded is some 2OOm below the next lowest Lower 1. longus Zone indicator 

species, (Quadraplanus brossus at 3204.Om). The specimen was recovered from a 

closely sampled core taken in carbonaceous siltstones. It would be extremely 

fortuitous for an equivalent occurrence to be found in sidewall cores. 

Secondly, the general appearance of palynofloras in this and ayjacent samples 

is T. lilliei Zone in character, i.e. frequent to abundant Nothofagidites, 
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Tricolporites lilliei and Triporopollenites 

Quadraplanus brossus at 3204.Om provides an 

sectilis. The first appearance of 
. * 

I alternative pick for the lower 

boundary. Gambierina rudata dominates the palynofloras above 3007.lm and the 

upper boundary is picked at 2975.W This sample contains the highest 

occurrence of Tricolpites labrum. The sample at 3125.Om contains at least 

four dinoflagellate species, one of which (Apectodinium sp. cf. A. homomorpha) 

is frequent in occurrence. 

Upper Tricolpites longus Zone: 2645.0 to 2961.h 

This section is characterized by Gambierina-Proteacidites dominated 

palynofloras, many of which also contain Tricolpites longus and Stereisporites 

punctatus. The lower boundary is provisionally picked on the first appearance 

of Isabelidinium druggii at 2961.m. 2. punctatus first occurs at 2877&n but 

L. druggii does not reappear until 2774.1m Apparently non-marine environments 

are represented within the intervening section, at 2949.Om and 2836.Q-n. The 

upper boundary is defined by the last appearance of Tricolpites longus and 

abundant Gambierina at 2645.Om. 

Lower Lyqistepollenites balmei Zone: 2244.6 to 2590.1m 

. 

The lower boundary is placed at 2590.1m, the first occurrence of a gymmnosperm 

- Proteacidites palynoflora lacking in species restricted to the Late 

Cretaceous. Trithyrodinium evittii at 2554.Om confirms a Lower C. balmei Zone 

age for this sample. The same sample also contains the typically Late 

Cretaceous species Proteacidites otwayensis, apparently in situ. The upper -- 

boundary is provisionally picked at 2244&n, the sample immediately below the 

first appearance of Proteacidites annularis and Malvacipollis subtilis. This 

sample is 180~1 above the first (simultaneous) appearance of Verrucosisporites 

kopukuensis and Apectodinium homomorpha. 
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Upper Lygistepollenites balmei: 1889.6 to 2213.Om 

Samples within this section contain frequent to abundant Lygistepollenites 

balmei, Podocarpidites, Proteacidites and PQectodinium homomorpha. Gambierina 

spp. and Polycolpites langstonii are usually present. For reasons given 

above, the lower boundary is placed at 2213.011 Other first appearances within 

this zone are: Haloragacidites harrisii and Proteacidites incurvatus at 

2103.0~1, Banksieaeidites lunatus at 1975.6m, Cupanieidites orthoteichus at 

1912.Om and Cyathidites gigantis at 1895.Om. The upper boundary at 1889&m 

tightly defined by a C. balmei - dominated palynoflora containing P. 

incurvatus and 5. gigantis as well as species which last appear in this zone 

e.g. Gambierina rudata and Polycolpites langstonii. 

Proteacidites asoerooolus Zone: 1860.0 to 1887.Om 

Five samples are assigned to this zone, the upper one [1860&1] provisionally 

so. The lower four, between 1865.1 and 1887.011, contain Proteacidites 

pachypolus and Myrtaceidites tenuis, species which first appear in the Upper 

M. diversus Zone but which extend into the 5. asperopolus Zone (t& tenuis) or 

higher (P. asperopolus). The only positive evidence of a 5. asperopolus Zone 

age for the section is the occurrence of the dinoflagellate Kisselovia 

(Wetzeliella) edwardsii at 1875.Om. The sample at 1870.0 contains frequent 

occurremes of a Wetzeliella-group dinoflagellate closely resembling an Upper 

M. diversus Zone indicator species, Rhombodinium waipawaense. This species, 

provisionally identified as Wilsonidium (al. Wetzeliella) lineidentatum 

(Cookson 6 Eisenack 1961), has not been previously recorded in the Gippsland 

Basin. 

Lower Nothofaaidites asoerus Zone: 1854.0 to 1858.0~1 

Occurrences of the dinoflagellates Areosphaeridium diktyoplokus at 1856.0 and 

1858.011, and Deflandrea heterophylcta at 1854.Om demonstrate this interval 
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is Lower N. asperus Zone in age. 

Proteacidites tuberculatus Zone: 1850 to 1851311 

Occurrences of Cyatheacidites annulatus and Protoellipsodinium simplex at 

1850.0 and 1851311 demonstrate a P. tuberculatus Zone age from this section. 

Although the spore-pollen yield is very low and dominated by wind-dispersed 

types, one member of a taxon that is generally poorly dispersed was present - 

Proteacidites rectomarginis at 1851311. This sample also contains the first 

record in Gippsland of the Western Australian dinoflagellate, Rottnestia 

borussia. 
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PALYNOLOGY DATA SHEET ----------------------------------------- 

BASIN: Gippsland ELEVATION: KB: +21*0m GL: 

WELL NAME: Grunter-l TOTAL DEPTH : 3809m KB 

* 

8 
C. hughesi 

w F. wonthaggiensis 
C. australiensis 

LOWEST DATA I 

1858.0 1 
1887.0 2 1875.0 0 

2213.0 1 I I I I I 

2961.0 2 2877.0 0 

3403.0 2 3204.0 1 

COMMENTS: Kisselovia (wetzeliella) edwardsii Zone 1875.Om 

A. homomorpha Zone 1889.6-2425.0m; 

?T. evittii Zone 2554.0m; I. druggii Zone 2774.1m, 2961.Om 
Campanian marginal marine environments 3007.lm, 3125.0m, 3446.0m, 377O.Om. 

CONFIDENCE 0: SWC or Core, Excellent Confidence, assemblage with zone species of spores, pollen and microplankton. 
RI\TING: 1: SWC or Core, Good Confidence, assemblage with zone species of spores and pollen or microplankton. 

2: SWC or Core, Poor Confidence, assemblage with non-d iagnostic spores, pollen and/or m icroplankton . 
3: Cuttings, Fair Confidence, assemblage with zone species of either spores and pollen or microplankton, 

or both. 
4: Cuttings, No Confidence, assemblage with non-diagnostic spores, pollen and/or microplankton. 

NOTE : If an entry is given a 3 or 4 confidence rating, an alternative depth with a better confidence rating should be 
entered, if possible. If a sample cannot be assigned to one particular zone, then no entry should be made , 
unless a range of zones is given where the highest possible limit will appear in one zone and the lowest possible 
limit in another. 

DATA RECORDED BY: M.K. Macphail DATE : 12 May 1985 

DATA PE\-I #ED BY : DATE : 



TABLE I: SWYWI NTERPRETAT I VE PALVNCUG ICAL DATA 

p. I of 5 

SAMPLE DEPTH SPORE-POLLEN DINCFLAGELLATE CUlFI[EENCE COWENTS 
NO. (m) ZONE ZONE BATING 

SWC 142 1850.0 P. tubercu I atus 

swc I41 1851.9 c. tubrcu I atus 

swc 140 1854.0 

swc I39 1856.0 

SWC I38 1858.0 

swc 137 1860.0 

SWC 136 1865.1 

swc I35 1870.0 

swc I34 1875.0 

swc 131 1887.0 

swc I30 1889.6 

swc 129 

SWC 127 

SWC 126 

SWC 125 

SWC I23 

1895.0 

I91 1.0 

I91 2.0 

1919. I 

1940.0 

swc 122 

swc I21 

I534L 

1975.6 

1981 .O 

Lower& asperus 

Lower N. asperus -- 

Lower 2. asperus 

E. asperopolus 

P-. aspercpol us 

P. asperqol us 

P. asperopolus 

Upper 1. d I versus 

lpper L. balmei -- 

Qper L. balmei -- 

II&t. 

l@per L. balmei 

L+per L. balmei -- 

lpper L. balmei -- 

lpper L. balmei -- 

l&per L. balmei -- 

0. heterophylcta 

A. d I kytq lokus 

A. dl kytop lokus 

K. edwardsi 1 

A. hananorpha 

A. hunanorp ha 

A. homomorpha 

A. hcmunorpha 

A. hanomorpha 

Early Miocene 0 

Early Miocene 0 

5 annulatus, E. slnplex 

5. annuiatus, P. sinp lex, P. 
rectomarginis - 

Middle Eocene 

Middle Eocene 

Middle Eocene 

Early Eocene 

Early Eocene 

Early Eocene 

Early Eocene 

Early Eocene 

Paleocene 

I N. 

I A. 

I A. 

2 P. 

2 P. 

2 P. 

0 K. 

2 P. 

0 L. 

f aicatus, E. hetercphylcta 

di ktyop iokus 

diktycp lokus, 1. f iounderensis 

pachypolus 

pachypolus, M. tenuls -- 

pachypolus, M. tenuis -- 

edwardsi I, P. pachypolus, M. tenui s -- 

pachypolus, M. tenuls --. 
balmei cormson, 2. gigantis, P. 

- . 
i ncurvatus, A. htzmomrpha 

Pa ieocens 0 L. balmei comnon, 5 glgantls, E. -- 
annularis 

Caved Eocene spore-poi len 

Paleocene 

Paleocene 

P. annularis, V. kcpukuensis 

P largstonli, P. annuiarls, abund. A. 
-wrpha - 

Paleocene I E Iargstoni I, P. I ncurvatus, V. 
kcpukuensis - 

Paleocene 

Paleocene 

2 

2 

M. subtli is, B. iunatus, A. hcmomorpha --- 

L. balmei canmon, P. Iargstonii -- 



TABLE I: S~YOFI NTEWRETATIVE PALYNOLOGICAL DATA 

GMNTER-I 

p. 2of 5 

SAWLE DEPTH SPORE-POLLEN D I NOFLAGELLATE CONFIDENCE COMMENTS 
NO. (m) ZONE ZONE RATING 

swc 120 2009.0 

swc II9 2011.1 

swc II5 2052.0 

swc ii3 2103.0 

swc II0 

swc 105 

swc 102 

swc 179 

swc 175 

swc % 

swc 91 

swc 90 

SWC 84 

SWC 169 

SWC 82 

SWC 81 

SWC 80 

swc 79 

SWC 78 

swc 166 

I534L 

2128.0 

2176.0 

2213.0 

2244.6 

2306.5 

2340. I 

241 I .O 

2425.0 

2536.0 

2539. I 

2554.0 

2570. I 

2581 .O 

2590. I 

2645.0 

2649.0 

l&per L. balmei -- 

lpper I. balmei 

I ndet. 

A. homomorpha Paleocene 

A. homnorp ha Paleocene 

&per L. balmei -- 

@per L, baimel -- 

@per I. balmei 

lpper L. balmei -- 

Lower L. balmei 

L. balmei -- 

L. balmei -- 

Lower L. balmei -- 

Lower L. baimel -- 

Lower L. balmei -- 

Lower L. balmei 

Lower L. balmei -- 

L. balmei -- 

I ndet. 

A. tananon> ha Paleocene 

A. homomorpha 

A. hcnnanorp ha 

A. hcmomorpha 

A. homomorpha 

7 T. evittli -- 

Paleocene 

Paleocene 

Paleocene 

Paieocenf3 

Paleocene 

Paleocene 

Paleocene 

Paleocene 

Paleocene 

Paleocene 

Paleocene 

Pa ieocene 

Lower L. balmei Paleocene 

lpper L. iorgus Maastrichtian 

Upper.1, longus Maastrlchtlan 

A. hanomorpha 

5. homanorp ha 

L. balmei f req., E. I ncurvatus, M. 
subti I is 

P. I angstoni I 

P. langstonii, P. annularis, M. subtil is 

1. homcmorp ha 

L. balmei coimbon SP 

A. hanomorpha, 0. medcaif ii 

L. balmei camnon, V. kcpukuensis -- 

Trithvrodiniun 

T. evil-t1 I -- 

D. medcalf I I 

C. lnades a- 

G. ret I I ntexta, C. I nodes -- 

G. rudata abund., a- 2. punctatus, T. lorgus -- 

1. lorgus, T. lilliei -BP 



TABLE I: SUHARY CF INTERPRETATIVE PALYNOLOGICAL DATA 

GRUNTER-I 

p. 3of 5 

SWLE LxmH SPORE-POLLEN DINOFLAGELLATE CDNFIDEWE (2CHbtENTS 
No. (m) ZONE ZONE RATING 

SWC 76 

swc 75 

swc 74 

swc 71 

SWC 162 

SWC 69 

SWC 68 

SWC 67 

SWC 160 

SWC 65 

SWC 64 

SWC 63 

swc 159 

SWC 62 

SWC 61 

swc 60 

swc 58 

swc 57 

SWC 52 

swc 30 

SWC 27 

SWC 24 

I534L 

2673. I 

2678.0 

2683. I 

2751.1 

2774. I 

2801 .O 

2836.0 

2865.0 

2877.0 

2914.0 

2929.0 

2949.0 

2961 .O 

2975.0 

2993.0 

3007. I 

3038.5 

3057.0 

3112.0 

3125.0 

3174.9 

3204.0 

I ndet. 

I ndet. 

Lpper 1. longus 

*per T. loqus -- 

@per T. longus -- 

Upper 1. longus 

@per T. longus -- 

l&per T. loqus -- 

Lpper T. longus -- 

&per 2. lorgus 

Upper T. longus 

Upper L. longus 

l@per L loqus 

? I. druggl1 

No older thanL Illlie Zone 

I ndet. 

Lower 1. loqus 

L. loqus 

Lower 1. loqus 

No older than T. II I llei Zone -- 

No older than T. IIlllei Zone -- 
> longus 

Lower L. loqus 

Maastrichtian 0 

Maastrichtian 0 

Maastrlchtlan 0 

MaastrIchtian I 

MaastrichtIan 2 

S. punctatus; T. loqus; abund. G. rudata -- 

s. punctatus; T. loqus; aburd. G. rudata -- 

S. punctatus, 1. cf druggl I 

S. punctatus 

Spore-dom 1 nated pa I y nof I ora 

Maastrichtian 

Maastrlchtian 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

T. 

S. 

G. 

G. 

G. 

G. 

T. 

G. rudata com0 n, T. lomus 

loqus 

punctatus; T. loqus; canmon G. rudata -- 

rudata carmon, marg l nal mar I I-B? 

rudata canmon, S. merldianus 

rudata cormnon, T. lorgus 

rudata atund., T. lorgus, -- 

IIllieI, 1. Iakum 

I. druggi 1 -- 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

c gemmatus 

I 

G. rudata atund., 0. kossus -- 

T. l1ll1el -- 

Nothofagldltes c-n, T. lilllel -- 
P. gemmatus, T. IlIlleI 

2. brossus 



TABLE I: SlMwRYDFI WATIVE PALYNDLDGICAL DATA 

GRUNTER- I 

p. 4of 5 

SAMPLE DEPTH SPORE-POLLEN 0 I NCFLAGELLATE CONFIDENCE COpENTS 

NO. (ml ZONE ZONE RATING 

swc 22 3233.0 

swc 21 3250.0 

swc 20 3267. I 

swc I9 3282.0 

SWC I8 3300.0 

swc I7 3317.5 

SWC I6 3330. I 

swc I5 3344.8 

swc I4 3396.0 

Core I 3397.0 

Core I 3400 

Core I 3403.0 

swc IO 3423.9 

Core 2 3434.0 

Core 2 3446.0 

Core 2 3450.8 

swc 5 3500.5 

swc 4 3527.0 

SWC 243 

swc I 

I534L 

3550.0 No older than!. senectus Zone 

3559.5 I ndet. 

No older than T. IIlllel Zone -- Late Cretaceous T. IIIliel, c-n Nothofagldltes -- 

No older thanl. llll1e1 Zone Late Cretaceous T. I II liei, common Nothofagidites, L. -- 
verrucosus 

No older than> llllIel Zone 

I ndet. 

No older than T. lilllel Zone -- 

No older than:. 11llle1 Zone 

I ndet. 

No older than:. Iilliel Zone 

Lower L. longus 

T. 11111e1 LP 

T. 11111e1 -- 

T. IIlllel -- 

T. IlIlleI -- 

1. illlfel 

T. 11llie1 -- 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cret aceou 5 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

T. sectIlls. G. rudata 

L. anplus 

L. 1111181, L. sectills 

T. 11111e1 -- 

T. III lIei, abund. Nothofagldltes -- 

1. loqus, canmon Nothofagidites 

T. 11llie1, N. flemirgfl --- 

T. lllllel -- 

T. 11llIe1, c-n Nothofagidites -- 

1. llllle1, N. flemlqfl -- 

T. sect1 I Is, G. rudata, cunmon -- 
b%ofagldltes 

Nothfagldltes spp. 



TABLE I: SUMMARYDFI NTaZPRETATlVE PALYNDLDGICAL DATA 

GRUNTER-I 
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SWLE DEPTH SPORE-POLLEN 0 I NOFLAGELLATE CCWIDENCE CCWENTS 

No. (m) ZONE ZONE RATING 

SWC 213 

swc 212 

swc 210 

SWC 208 

SWC 207 

SWC 237 

SWC 235 

swc 229 

SWC 228 

swc 192 

swc 219 

SWC 189 

SWC 187 

SWC 185 

3567.5 

3571 .o 

3578.5 

3604.0 

3614.5 

3618.5 

3630.0 

3676.0 

3679.0 

3746.0 

3761 .O 

3770.0 

3785.0 

3797.0 

I ndet. 

I ndet. 

I ndet. 

I ndet. 

No older than%. senectus Zone 

1ndet. 

Late Cretaceous 

No older thanz. senectus Zone 

L. 1111181 

T. lllllel -- 

T. 11111e1 -- 

T. IlllleI -- 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

T. lllllel -- Late Cretaceous 0 

T. lllllel -- 

No older than fi. senectus Zone 

Late Cretaceous 

Late Cretaceous 

I 

5. walpawaensls 

N. waipawaensis 

N. flemlqll 

G. rudata -- 

G. rudata freyent -- 

T. 11111e1, G. rudata, canmon ---- 
Nothof ag ldltes 

T. 11111e1, T. se&Ills, 2. rudata; a-- 
marglnal marl- 

T. 11111e1, F. verrucatus --- 

Possl ble G. rudata -- 

15341, 



TABLE 2 

ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN GRUNTER-l 

p. I of 4 

SM’LE ND. DEPTH (m I ZONE TAXCN CC#lENTS 

swc I41 

swc I41 

swc I37 

swc 137 

SWC 136 

swc I36 

SWC I36 

swc 135 

swc I35 

swc I35 

swc 134 

swc I31 

swc 131 

swc 131 

swc 130 

swc 129 

swc I29 

SWC 126 

SWC 126 

SWC 125 

SWC 125 

I534L 

1851.9 

1851.9 

1860.0 

1860.0 

1865. I 

1865. I 

1865. I 

1870.0 

1870.0 

1870.0 

1875.0 

1887.0 

1887.0 

1887.0 

1889.6 

1895.0 

1895.0 

1912.0 

I91 2.0 

1919. I 

1919. I 

P. tuberculatus (0) Rottnestla borusslca 

P. tuterculatus (0) 

Lower N. asperus (2) 

Lower 2. asperus 

(p. asperopolus) 

(P. asPera>olus) 

(p. asperq>oIus) 

(P. asperopolus) 

(p. asperopolus) 

c. asperopolus (0) 

(P. asperopolus) 

Upper 1. dlversus (2) 

&per!. dlversus (2) 

l@per L. balmei (0) -- 

wper L. balmei ‘0) -- 
Upper L. balmei (0) -- 

@per L. balmei (I) -- 

Upper L. balmei (I) -- 

Upper L. balmei (I) -- 

&per L. balmei (I) -- 

Proteac I d I tes rectunarg I nl s 

Cup ressaceae-Taxod I aceae 

Proteacidites callosus 

Trlporcpol lenltes sect1 I Is 

Dryptopel lenltes semi lunatus 

Peromonolltes bacculatus 

Wetzel le1 la I I neldetiata 

Cunonlaceae 3-p 

Ornamentifera aplculatus 

Klsselovla edwardsii 

E Ip hredr lp I tes notens 1 s 

Proteacidites xestofonls 

Perunonol ltes baculatus 

Ll I lacldltes sernatus 

Cupanieidites orthoteichus 

Jaxtacolpus p leratus 

Cupanieidites orthoteichus 

lhnbel I If erae 

Llllacldltes sernatus 

Trlporopol lenltes amblguus 

First record of this West. Aust. dlnof lagel late 1 n 
Gippsland 

Uncommon sp. 

Modern taxon 

Uncarmon sp. 

Reworked Late Cretaceous sp. 

Rare sp. 

Rare sp. 

West. Aust. dl nof lagel late resembl I q E waipawaense 

Modern taxon 

Rare ms sp. (M.K.M. I 

Very rare dlnof lagel late sp. 

UncamK>n sp. 

Uncommon sp. 

Rare sp. 

Rare sp. 

Very rare below M. dl versus Zone 

Rare above Lower L. balmei Zone a- 

As for SWC 129 

Modern taxon 

As for swc 130 

Rare below 



TABLE 2 

ANOMALOUS AND, UNUSUAL DCCURRENaS Of SPORE-POLLEN TAXA IN GRUNTER-l 

p.2of4 

SAMPLE ND. DEPTH(m 1 ZONE TAXON I CC+@ENTS 

SWC 123 1940.0 (@per L. balmei 1 -- Proteacidites crassus P. recavus A-/ Caved7 

SWC 123 1940.0 

swc 122 1975.6 

swc 122 1975.6 

swc 122 1975.6 

swc 122 1975.6 

swc 122 1975.6 

swc I21 1981 .O 

swc 121 1981 .O 

swc 120 2009.0 

swc II9 2011.1 

swc 113 2103.0 

swc 105 

swc 105 

SWC 96 

swc 90 

swc 90 

swc 84 

SWC 84 

SWC 169 

SWC 82 

1534L 

(Llpper L. balmei) -- 

Upper L. balmei (2) 

&per L. balmei (2) -- 

Upper &. balmei (2) 

Upper L. balmei (2) -- 

Llpper L. balmei (2) 

upper L. balmei (2) -- 

Upper I. balmei (2) 

Upper L. balmei (21 -- 

Upper L. balmei (2) 

Upper L. balmei (I) -- 

21 76.0 

2176.0 

2340. I 

2425.0 

2425.0 

2536.0 

(Upper L. balmei) -- 

(&per I. balmei 1 

(Upper L. balmei) -- 
llpper L. balmei (2) -- 

LIpper L. balmei (2) -- 

Lower L. balmei (2) -- 

2536.0 Lower L. balmei (2) -- 

2539. I Lower L. balmei (2) -- 

2554.0 Lower L. balmei (2) -- 

Llllacldltes Ianceolatus 

Elphredrlpltes notensis 

Bankslealdltes lunatus 

Malvaclpol I Is subtl I Is 

Cunonlaceae 3-p 

Perlporopol lenltes veslcus 

Slnp I lcepol I Is meridianus . 

Cunonlaceae 3-p 

Proteacidites otwayensls 

Parvlsaccltes catastus 

TrlDorwol lenltes de1 lcatus 

Proteacidites gemnatus 

Gephyrapol lenltes cranwel lae 

Llllacldltes Ianceolatus 

Gephyrapol lenltes cranwel lae 

Gephyrapol lenltes cranwel lae 

Elphredrlp ltes notensis 

Cunonlaceae 3-p 

Amoscpol I Is cruciformis 

Cunonlaceae 3-p 

Gambler 1 M verrucatus 

As for SWC 131 

Uncommon ms sp. (A.D.P.) f lrst appear1 q In this zone 

Uncunmon ms sp. (A.D.P.1 f lrst Eppearl q In this zone 

Modern taxon 

Rare below Eocene 

Planar tetrad form 

as for SWC 122 

Seams In situ, non-marine s-le -- 

Unccmnon sp. 

Rare sp. 

Very rare above Lower L. balmei Zone, possibly -- 

reworked: marina sample 

Uncanon sp. 

Not prev. recorded below M. dlversus Zone 

As for swc 105 

As for SWC 105 

As for SWC 131 

Modern taxon 

Unusual ly common In s-le 

Modern taxon 

Rare ms sp. (M.K.M. 1 

f 



SNAPLE NO. DEPTH(m) 

TABLE 2 

ANOMALOUS AND UlNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN GRUNTER-l 

p. 3of 4 

ZONE TAXON ccwmns 

SWC 82 

SWC 82 

swc 77 

swc 74 

SWC 162 

swc 64 

swc 159 

swc 159 
=. 

SWC 62 

SWC 62 

SWC 58 

swc 30 

swc 30 

SWC 27 

SWC 24 

swc I I 

swc I4 

Core I 

Core I 

Core I 

Core 2 

Core 2 

I 534L 

2554.0 

2554.0 

2645.0 

2683. I 

274. I 

2929.0 

2961 .o 

2961 .O 

2975.0 

2975.0 

3038.5 

3125.0 

3125.0 

3174.9 

3204.0 

3250.0 

3359.8 

Lower L. balmei (I) 

Lower L. balmei (I) -- 

@per 2. loqus (01 

Upper T. loqus (0) LP 

@per L. loqus (0) 

Upper L. loqus (2) 

Upper T. loqus (2) 

@per L. loqus (2) 

(T. loqus) 

(T. longus) 

(Lower> loqus) 

(Lower 1. loqus) 

(Lower> loqus) 

(Lower 1. loqus) 

Lower L. loqus (I) 

(Lower 1. loqus) 

(Lower L. loqus) 

3396.0 

3400.0 

3403.0 

3446.0 

3450.8 

(Lower 1. loqus) 

(Lower5 loqus) 

Lower T loqus (I) 

T. lllllel (21 -- 

T. lllllel (I) -- 

Proteacidites otwayensls 

Trlthyrodl nlum evil-t1 1 

Proteacidites protograndls 

Proteac Id I tes p rotcg ra nd I s 

Jaxtacolpus p leratus 

SpInldlnlun/PQectodlnlum 

Dlcktyotospor1tes speclosun 

lsobel ldlnlum druggl I 

Trlcolp ltes labum 

Foveotrl letes balteus 

Proteacl d I tes gemmatus 

Splnldlnlun/EQectodlnlum 

Grapnel lspora cf evansl I 

Proteacidites genmnatus 

Quadrq I anus brossus 

Tetracolpor 1 tes verrucosus 

Trlporq>ol lenltes sect1 I Is, 
f . verrucatus 

Tetracolporites verrucosus 

Tetracolporites verrucosus 

Trlcolp ltes loqus 

Elphredrlpltes notensis 

Tetraco lpor 1 tes verrucosus 

Very rare above L. loqus Zone 

Uncanmon dlnof lagellate 

Rare ms sp. (M.K.M.1 

Rare ms sp. (M.K.M.1 

Rare sp. 

Undescr. Late Cretaceous dinoflagellate 

?Reworked Ear I y Cretaceous sp. 

Uncanmon dlnof lagel late 

Highest occurrence of sp. 1 n wel I 

Rare In this zone 

Not prev. recorded below @per 1. loqus Zone 

Undescr. Late Cretaceous dl r& lagel late 

Form with sinpie processes 

Not prev. recorded below Cpper T. loqus Zone -- 
Rare sp. 

Rare below @per T. loqus Zone -- 

Uncarmon variety 

As for swc 21 

As for SWC 21 

In Nothofagidites - Proteacidites assemblage 

Uncommon sp. 

Prolate and oblate specimens. As for SWC 21 



TABLE 2 

ANWALOUS AND UNUSUAL OCCURRENCES OF SFQRE-PDLLEN TAXA IN GRUNTER-l 

p. 4of 4 

SAWLE NO. DEPTH (m 1 ZONE TAXDN COMMENTS 

swc 4 3527.0 

swc 4 3527.0 

swc 192 3746.0 

swc 192 3746.0 

swc 192 3746.0 

swc 219 3761 .O 

SWC 187 3785.0 

SWC 187 3785.0 

T. IIlllel (I) Ornament If era sentosa Rare sp. -- 

T. IIlllel (I) Tetracolpor I tes verrucosus As for swc 21 -- 

T. lllllel (I) Tricolpites rermarkensls Rare sp. -- 

T. IIlllel (I) Gephryapol lenltes cranwel lae Uncunmon sp. -- 

T. lllllel (I) FhyIlocladldltes verrucosus Uncommon sp. -- 

T. lllllel (II -- cf Halorsgacldltes harrisii In coal palynof Iota 

T. lllllel (I) Tricolporites I I I I le1 Verrucate var. -- 

T. lllllel (I) Nothofagidites brachysplnulosus Rare I n Late Cretaceous -- 

1534L 

! 



TABLE 3: SlMMRY (x BASIC PALYNOLDGICM DATA 

GRUNTER-l 

p. I of 5 

DIVERSITY - low medium high 
S&P less than IO ID-30 greater than 30 
D l-3 3-l 0 IO 

SAMPLE 
No. 

DEPTH 
(m) 

YIELD DIVERSITY PRESERVAT I (M LITHOLOGY COMMENTS 
SPORE-POLLEN DINOS SPORE-POLLEN DINDS 

SWC 142 

swc 141 

swc 140 

swc 139 

SWC I38 

swc 137 

SWC I36 

swc I35 

swc I34 

swc I31 

swc I30 

swc 129 

SWC 127 

SWC 126 

SWC 125 

swc 122 

swc 120 

swc II9 

swc II5 

1534L 

1850.0 

1851.9 

1850.0 

1856.0 

1858.0 

1860.0 

1865. I 

1870.0 

1875.0 

1887.0 

1884.6 

1895.0 

I91 1.0 

1912.0 

1919. I 

1975.6 

2009.0 

2011.1 

2052.0 

Low 

Fair 

Fair 

Low 

Low 

v. low 

Low 

Low 

Fair 

v. good 

v. good 

Negllsl* 

Fair 

Low 

Fair 

Low 

v. low 

Fair 

Fair 

Low 

Low 

LOU 

Low 

LOW 

Low 

LOW 

High 

Medium 

MedllJll 

High 

High 

MlXllUm 

t4edllMl 

Low 

High 

Medium 

High 

Low 

Low 

LOU Variable 

Medlun Fair 

Medium Poor 

LOU Poor 

LOW Poor 

LOU 

M8dllRll 

Low 

MedlUn 

LOU 

Low 

Fair 

Good 

Fair 

Fair 

MedllBll 

Low 

LOW 

Low . 

Fair 

Variable 

Slst., talc., glau. 

Slst., talc., glau. 

Slst., talc., glau. 

Slst., talc., glau. 

Slst ., glau. 

ss., carb. 

ss., carb. 

Slst., carb. 

Slst., carb. 

sist. 

Slst. 

Slst., lunlnated 

Slst., carb. 

Slst., carb. 

sist. 

ss., carb. 

Slst., carb. 

Slst., carb. 

Slst., carb. 

Weakly pyrltl zed 

Weakly pyrltl zed 

Weakly pyrltl zed 

Weakly pyrltl zed 



TABLE 3: S&MARY DF BASIC PALYNCLDGICAL DATA 

GRUNTER-I 

p. 2 of 5 

DIVERSITY - low medll#ll high 
S&P less than IO ID-30 greater than 30 
0 l-3 3-10 IO 

SAMPLE DEPTH YIELD DIVERSITY PRESERVATION LITHOLOGY COMMENTS 
No. (m) SPORE-POLLEN DINGS SPCRE-FCLLEN DINOS 

swc II3 

swc II0 

swc 105 

swc 102 

swc 179 

swc 175 

swc 96 

swc 91 

swc 90 

SWC 169 

SWC 84 

SWC 82 

swc 80 

swc 79 

swc 77 

swc 166 

I SWC 76 

swc 75 

swc 74 

1534L 

2103.0 

2128.0 

2176.0 

2213.0 

2244.6 

2306.5 

2340. I 

241 1.0 

2425.0 

2539. I 

2536.0 

2554.0 

2581.0 

2590. I 

2645.0 

2649.0 

2673. I 

2678.0 

2683. I 

Fair 

Fair 

Fair 

Good 

Low 

v. good 

v. good 

Low 

v. low 

v. low 

Fair 

v. low 

NegIkl* 

v. good 

Low 

Fair 

Low 

v. low 

Low 

v. good 

v. good 

v. low 

v. low 

Fair 

v. low 

Fair 

RedlUll 

Medium 

IMllUll 

Medium 

LOW 

Low 

MedllUfl 

Medll#ll 

High 

High 

Medium 

Medium 

LOW 

Medium 

High 

Medlllm 

LOW 

Low 

high 

M0dIUlll 

High 

Medium 

LOW 

LOW 

MedlUll 

LOW 

Medium 

Fair 

Fair 

Fair 

Fair 

Poor 

Poor 

Variable 

Fair 

Poor 

Fair 

Poor 

Fair 

Variable 

Fair 

Fal r 

Fair 

Fair 

Fair 

sist. 

Slst., carb. 

Slst., carb. 

sist. 

sist. 

sh. 

Slst., carb. 

sist. 

Slst. 

sist. 

Slst. 

Slst. 

Slst. 

slst. 

sist. 

Slst., lam1 nated 

Slst., carb. 

Slst., carb. 

Slst. 

Mod. pyrltl zed 

Rod. pyrltlzed, rap Id scan 

Weakly pyrltl aad 

Rapid scan 

Mod. pyrltlzed 

Mod. pyrltlzed 

Stroq pyrltl zed 

Weakly pyrltl zed 

Weakly pyrltl zed 

Stroqly pyrltlzed 

Rod. pyrltlzed 

Weakly pyrltlzed 

Weakly pyrltl zed 

Weakly pyrltl zed 



TABLE 3: SUbMARY OF BAS I C PALYMIDG ICAl DATA 

GRUNTER- I 

p. 3of 5 

DIVERSITY - low medium high 
S&P less than IO IO-30 greater than 30 - 
D l-3 3-10 IO 

SAM’LE DEPTH YIELD DIVERSITY F’RESERVATIDN LITHOLOGY COMMENTS 
NO. (m) SPCfXE-PtILEN DINOS SPORE-POLLEN DINDS 

swc 71 

SWC 162 

SWC 69 

swc 68 

SWC 67 

SWC 160 

SWC 65 

SWC 64 

SWC 63 

SWC 61 

swc 159 

SWC 62 

swc 60 

SWC 58 

swc 57 

SWC 52 

swc 30 

SWC 27 

SWC 24 

1534L 

2751.1 

2774. I 

2801 .O 

2836.0 

2865.0 

2877.0 

2914.0 

2929.0 

2949.0 

2993.0 

2961 .O 

2975.0 

3007. I 

3038.5 

3057.0 

3112.0 

3125.0 

3174.9 

3204.0 

Low 

Fair 

Low 

Fair 

Low 

Fair 

Fair 

Fair 

Low 

Low 

Fair 

Low 

v. low 

v. low 

v. low 

Low 

v. low 

MdllUll 

MdIW 

Low 

Medium 

Medium 

MedlUm 

Medium 

Medium 

Low 

Low 

Hlgh 

High 

kdIUI!l 

kdIUlll 

High 

Low 

MedllUll 

MedlUll 

Medium 

Low 

Low 

LOW 

LOW 

Poor 

Fair 

Poor 

Poor 

Poor 

Poor 

Poor 

Fair 

Poor 

Poor 

Poor 

Poor 

MedlWn 

Fair 

Fair 

Poor 

Poor 

Slst. 

Slst. 

Slst., carb. 

Sh. 

Sh. 

Slst., l8llii Mted 

Slst. 

Slst., carb. 

Slst. 

Slst., carb. 

Slst. 

Slst., carb. 

Slst., carb. 

Slst., carb. 

Slst., carb. 

Slst., carb. 

Slst., carb. 

slst. 

Slst., carb. 

Weakly pyrltlzed 

Mod. pyrltlzed 

Mod. pyrltlzed 

Stroq ly pyrltl ad 

Mod. pyrltl zed 

Stroqly pyrltl zed 

Weakly pyrltl aad 

Mod. pyrltl zed 

No pyrltl zatlon 



TABLE 3: SUMMY OF BASIC PALYMXDGICAL DATA 

GRUNTER-I 
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DIVERSITY - low medllWll high 
SbP less than IO ID-30 greater than 30 
D l-3 3-10 IO 

SA)SLE DEPTH YIELD DIVERSITY PRESERVATION LITHOCOGY COMMENTS 
No. (m) SPORE-POLLEN DINOS SPORE-POLLEN DINOS 

swc 22 

swc 21 

swc I9 

SWC I6 

swc 14 

Core I 

Core I 

Core I 

Core I 

swc IO 

Core 2 

Core 2 

Core 2 

swc 5 

swc 4 

SWC 243 

swc I 

SWC 213 

swc 212 

1534L 

3233.0 

3250.0 

3282.0 

3330. I 

3359.8 

3396.0 

3397.0 

3400.0 

3403.0 

3423.9 

3434.0 

3446.0 

3450.8 

3500.5 

3527.0 

3550.0 

3559.0 

3567.5 

3571 .o 

v. good 

Low 

Negllg. 

v. low 

Low 

v. low 

Fair 

Fair 

Low 

Low 

v. low 

Low 

Fair 

Low 

High 

MedIUll 

Medium 

Low 

LOW 

Low 

LOW 

Medium 

MedlUll 

MedIWn 

LOU 

MedllIll 

High 

t4edllUll 

High 

Medium 

Poor 

Poor 

v. poor 

Fair 

POOr 

POOr 

Poor 

Fair 

Poor 

Fair 

Variable 

Fair 

Poor 

Good 

PoOr 

Poor 

Slst., carb.-coaly 

Slst., carb. 

Slst., carb. 

ss. 

Slst., carb. 

Slst. 

Slst. 

Slst. 

sist. 

Slst. 

ss. 

sity. ss. 

Slst. 

Slst., carb. 

sist., carb. -cod I y 

Sh., carb. 

ss. 

Slst., carb. 

ss. 

Rapid scan 

Mod. pyrltlzed 

Weakly pyrltlzed 



TABLE 3: SUWARY OF BASIC PMYWLOGlCAl DATA 

GRUNTER-I 

p. 5of 5 

DIVERSIlY - low medllim hlgh 
S&P less than IO I O-30 greater than 30 
0 l-3 3-l 0 IO 

SAWLE DWlH 
NO. (m) 

YIELD DIVERSITY PRESERVAT I CN LITHOLOGY COMMENTS 
SPORE-POLLEN DINOS SPORE-POLLEN DINDS 

swc 210 3578.5 

SWC 208 3604.0 

SWC 207 3615.5 

SWC 237 3618.5 

SWC 235 3630.0 

swc 229 3676.0 

SWC 228 3679.0 

SWC 224 3716.0 

swc 222 3732.5 

swc 192 3746.0 

swc 219 3761.0 

SWC 189 3770.0 

SWC 187 3785.0 

SWC 185 3797.0 

LOW 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Medium 

Hlgh 

Medium 

Low 

Medium 

Low 

Poor 

v. poor 

v. poor 

v. poor 

v. poor 

v. poor 

v. poor 

v. poor 

V. poor 

Poor 

Poor 

Poor 

V. poor 

V. poor 

Sh., carb. Rzqid scan 

s1st. Rapld scan 

Slst., sandy RapId scan 

Sh., carb.-coaly Rapld scan 

Sh., carb. -coa I y RqId scan 

Slst., carb. 

Coal 

Sh., carb. 

coal 

Sh., carb. 

coal 

Slst. 

Slst. 

slst. 
- 

Mod. pyrltl zed 

I 534L 


