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INTRODUCTION 

Eighty (80) sidewall cores, four (4) conventional cores and one cuttings 

samples were processed and examined for spore-pollen and dinoflagellates. 
Recovery and preservation was often poor to very poor particularly for samples 

older than Middle Eocene. This necessitated analysis of several slides per 
sample to obtain an age-determination. 

Palynological zones and lithological facies divisions from the base of the 

Lakes Entrance Formation to the total depth of the well are given below. 
Occurrences of spore-pollen and dinoflagellate species are tabulated in the 

accompanying range charts. In order to facilitate future revisions of the 
Gippsland Basin Late Cretaceous-Tertiary Zonation; anomalous and unusual 

occurrences in this and subsequent wells will be listed at the end of the 

Biostratigraphy Section (see Table 2). 

SUMMARY 

-~~~ 
UNIT/FACIES ZONE DEPTH (m) 

Lakes Entrance 
Formation 

E. tuberculatus 

Unsampled interval 

1463.7 

Gurnard Formation? Middle N. asperus 1513.5 

Latrobe Group 
Coarse elastics 

Middle fi?. asperus 
Lower & asperus 
c. asperopolus 
Upper E. diversus 
Middle M. diversus 
Lower E. diversus 
Upper C. balmei 
Lower L. balmei 
Upper 1. longus 
1. lilliei 
s. triplex 
3 Uppermost A. distocarinatus 

1515.5 - 1534.5 
1590.9 - 1647.4 
1694.6 
1811.8 - 1028.8 
1873.3 
1923.0 
1946.2 - 2206.8 
2254.6 - 2424.9 
2512.6 - 2630.0 
2648.9 - 2669.2 
2765.0 - 2838.0 
2049.5 - 3067.0 
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GEOLOGICAL COMMENTS 

1. 

2. 

3. 

4. 

5. 

6. 

The Wirrah-2 well contains a continuous sequence of sediments 
the Late Cretaceous 1. lilliei Zone to the Late Eocene Middle 
Zone. 

. 

from at least 
N. asperus 

Because of massive caving, the interval between 1463.7 and 1513.5m was not 

sampled by sidewall coring and the base of the Lakes Entrance Formation 
cannot be picked from log characteristics. Foraminiferal data (Hannah 

1983) demonstrate the sample at 1463.7m is Early Miocene in age. 

The sidewall core at 1513.5m, below the caved interval, contains trace 
amounts of glauconite and has been provisionally picked as the base of the 

Gurnard Formation. This sample contains a rich upper Middle N. asperus 
Zone palynoflora. The Gurnard Formation in the Wirrah-1 well is wholly 

Middle 1. asperus Zone in age (Macphail 1983) and a similar situation may 

be expected to exist in Wirrah-2. Unlike in Wirrah-1, marine sediments of 

Middle N. asperus Zone age occur below the picked base of the Gurnard 
Formation. 

Abundance of dinoflagellates decreases below 1515.5m with the lowest 

records being found approximately 19m into the Latrobe Group coarse 
elastics at 1532.4m. This sample is lm above an exceptionally rich upper 
Middle N. asperus Zone palynoflora lacking in dinoflagellates (1533.3m). 

As in Wirrah-1, sediments of Lower N. asperus Zone age were deposited in a 

fluvial deltaic environment. The highest occurrence of a coal is at 1555m. 

Only one sample (1694&n) contained a reliable P. asperopolus Zone 
palynof lora. This is in contrast with Wirrah-1 (Macphail 1983 ibid) where 
sediments of p. asperopolus Zone age were exceptionally thick (144m). 
Thick masses of M. diversus Zone sediments are approximately the same in 

both wells (118m and 1lOm respectively). Accordingly, much of the undated 

section between 1694.6 to 1811.8m may be II. asperopolus Zone in age. 

Palynomorphs at 1710&n are swollen, indicating prolonged contact with 

liquid hydrocarbons and therefore probably differential destruction of less 
robust species. None of the species recorded in this sample range no 

higher than the Upper E. diversus Zone. 

Thicknesses of Paleocene (L. balmei Zone) sediment in Wirrah-2 are greater 
than in Wirrah-1 (Macphail 1983 ibid) irrespective of whether the lower 
boundary of the Lower C. balmei Zone is placed at 2424,Pm or 2472.4m (see 
Biostratigraphy Section). The reverse 'situation occurs in the Late 
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Cretaceous sections. Here sediments of 1. longus and 1. lilliei Zone ages 

are markedly thinner in Wirrah-2 than in Wirrah-1 (117m vs. 37Dm, 2Om vs. 

20&n respectively). The phenomenon is still apparent if the undated 

intervals between the 1. longus, r. lilliei and C. triplex Zones in 

Wirrah-2 are assigned 1. longus and 1. lilliei Zone ages respectively. 
Unlike Wirrah-1 (2705.0 - 2752.5fn), sediments of Lower L. longus Zone age 

cannot be recognised in Wirrah-2. . 

Sediments of 1. pachyexinus and N. senectus Zone ages could not be 

recognised in the essentially barren interval between 2669.2 and 2765.Om. 

The former zone has not been recorded to date in the Gippsland Basin and, 
unlike in the Otway Basin, may not be separable spore-pollen from the 

underlying C. triplex Zone. This is not the case with the N. senectus Zone. 

Thinning of the Late Cretaceous sediments between Wirrah-1 and Wirrah-2 and 

absence of sediments older than 1. lilliei Zone age in Wirrah-1 suggests 

that the Wirrah-2 well may lie close to a structural high of pre-Campanian 
age. Because of relatively poor spore-pollen recovery in the Late 

Cretaceous section in Wirrah-2, it is not possible to say whether 
deposition has been continuous but slow since the 4. distocarinatus Zone 
(resulting in a condensed N. senectus to Upper 1. longus Zone sequence) or 
whether periods of erosion and non-deposition have occured. 

The well bottomed in sediments of possible uppermost A. distocarinatus 
age. 

BIOSTRATIGRAPHY 

Zone 

The zdne boundaries have been established using the criteria 09 Dettman & 

Playford (1969), Stover & Evans (1973), Stover & Partridge (1973) and 

subsequent revisions. It is noted that published ranges for pre-Maastrichtian 
Late Cretaceous species are unreliable and the present zondtion is in urgent 
need of revision. Unusual or anomalous occurrences of spore-pollen taxa are 
ennumerated in Table 2. 

? Uppermost Appendicisporites distocarinatus Zone 2927.7 - 3067.Om. 

Samples within this interval are characterised by Pilosisporites notensis, a 

species which is not known to range higher than the 4. distocarinatus Zone but 

which is occasionally found reworked into younger sediments, and 

mawsonii, Phyllocladidites a species which is not known below the c. triplex 
Zone. Because of the consistency with which 13. 'mawsonii occurs throughout the -- 
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interval it is unlikely to have been caved. Because of relatively poor 
biostratigraphic information concerning Albian to Santonian palynofloras, the 

interval is provisional@ identified as Uppermost A. distocarinatus Zone in 
age but may well be &. triplex Zone in age. The zone species 

Appendicisporites distocarinatus was not recorded, but the absence of 
angiosperm pollen indicates the interval is unlikely to be younger than 

C. triplex Zone in age. Otherwise the palynofloras in this and the overlying 
interval provisionally identified as g. triplex Zone in age consisted of 

widely ranging Cretaceous species and reworked Paleozoic/Mesozoic species only. 

5. triplex Zone 2838.0 - 2765.011. 

The lower boundary of the zone is provisionally placed at 2838.Om, based on 

the first occurrence of angiosperm pollen (an undescribed Proteacidites sp.) 

in an assemblage lacking distinctive species restricted to the A. 
distocarinatus or earlier Zones. Phyllocladidites mawsonii is recorded at 
2810.4m and, in association with Amosopollis cruciformis, at 280836m. The 

top of the zone is provisionally placed at 2765.0~1, based on the highest 

occurrence of Amosopollis cruciformis in an assemblage otherwise dominated by 

long-ranging Late Cretaceous spores and gymnosperm pollen. The adjoining 

sample, at 2716.9m contains a mixed Paleocene/Late Cretaceous palynoflora 
including Proteacidites_ qrandis, tjaloraqacidites harrisii and Proteacidites 
gemmatus. The zone indicator species, Clavifera triplex was not recorded. 

1. lilliei Zone 2669.2 - 2648.9m. 

As with the deeper samples within the Late Cretaceous sediments, samples 

assigned a 1. lilliei Zone age are characterised by poorly preserved 
palynofloras dominated by long-ranging Cretaceous spores and gymnosperm 
pollen. The base of the zone is placed at 2669.2m, the first occurrence of 

Gambierina edwardsii, a species which ranges no lower than the 1. lilliei 
Zone. ,This sample contains abundant Proteacidites and Latrobosporites amplus, 

a species which first appears in the 1. pachyexinus Zone in the Otway Basin. 

Proteacidites reticuloconcavus, Triporopollenites sectilis_ occur with frequent 
Gambierina rudata and Lygistepollenites balmei at 2661.011, showing the sample 

is no younger than L. longus Zone in age. The top of the zone is placed at 
2648.9m, based on Tricolporites lilliei and Proteacidites reticulocohcavus in _I- 
an assemblage lacking species restricted to J-. longus Zone age or younger 
sediment. 
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Upper T. longus Zone 2630.0 - 2512.611. 

The base of the zone is defined by the first appearances of Tricolpites longus- 

and Proteacidites gemmatus in a sparse palynoflora of low diversity at 
263O.Om. Stereisporites (Tripunctisporis) punctatus occurs at 2587.2m. This 

sample is overlainby 75m of essentially barren sandstones and claystones. 

The top of the zone, at 2512.5m is defined by highest occurrence of the Late 

Cretaceous species Proteacidites otwayensis in an assemblage containing other 
relatively large diameter but undescribed Proteacidites species. 

Lower I. balmei Zone 2424.9 - 2254.6111. 

As with the Late Cretaceous section in Wirrah-2, the Paleocene section 

comprises essentially barren sediments in which well-preserved or diverse 
palynofloras are rare. The lower boundary is defined by the first occurrence 
of frequent Lygistepollenites balmei and Proteacidites qemmatus in an -- 
assemblage lacking other distinctive or large Proteacidites spp. (2424.9m). 
The sample at 2472Jun contains rare L. balmei, fl. qemmatus and Stereisporites 
regium and may be either Lower &. balmei or Upper 1. longus Zone in age. 

Tetracolporites verrucosus, which is also recorded in the Lower &. balmei -- 
Zone, occurs at 2373.011, 2259.4m and, in association with abundant 

Australepollis obscurus, at 2254.6-n. 

Upper C. balmei Zone 2206.8 - 1946.B. . 

The lower boundary of the zone is defined by the first appearance of 

Verrucosisporites kopukuensis at 2206.8m. This species in association with 

common to abundant Lygistepollenites balmei occurs throughout the section up 

to 2119,Om. .Other general C. balmei Zone markers are first recorded in this 

zone, including Polycolpites langstonii, Tetracolporites multistrixus, 
Peromonolites densus and common Periporopollenites polyoratus. Gambierina 
rudata is last recorded at 2160&m. The top of the zone is provisionally 
placed at 1946.2m, based on the highest appearance of Lyqistepollenites 

balmei. There is some uncertainty about this age-determination since the 
sample contains frequent Ischyosporites irregularis, a species which normally 
first appears in the Lower M. diversus Zone. An alternative upper boundary 

for the Upper L. balmei Zone is 2119.011. 

Lower t& diversus Zone 1923.W 

One sample, at 1923.0-n, is assigned to this zone, based on the occurrence of 
Ischyosporites irregularis with other species which first occur in this Lower - 
M. diversus Zone, eg. Ilexpollenites anguloclavatus and Polycolpites 

esobalteus. Parvisaccites catastus and Basopollis otwayensis occur in the -- -- 
sample. 



Middle M. diversus Zone 1873.3m. 
The simultaneous first appearance of Intratriporopollenites notabilis, 

Proteacidites tuberculiformis P. xestoformis, P. kopiensis, -VP - 
Polypodiaceosporites varus and Beaupreadites verrucosus in an assemblage 

lacking dinoflagellates, indicates the sample at 1873.3i-n is no older than 

Middle M. diversus. Species first appearing in the Upper M. diversus Zone, 

eg. Myrtaceidites tenuis, Proteacidites pachypolus, p. crassus and .- 
Foveotriletes balteus, are absent and the sample is unlikely to be younger 
than Middle M. diversus. 

Upper M. diversus Zone 1811.8 - 1828.8m. 
Two samples are assigned to this zone. The lowermdst, at 1828.&n contains the 

first occurrences of Myrtaceidites tenuis, Proteacidites tuberculotumulatus 
and Foveotriletes balteus as well as taxa that first occur in the Middle 

E. diversus Zone eg. Anacolosidites acutullus and Proteacidites ornatus. The 

upper samples, at 1811.8m mostly lacks species characteristic of the Upper 
M. diversus but is assigned to this unit on the basis of its closer similarity 

to E. diversus than P. asperopolus Zone palynofloras. 

P. asperopolus Zone 1694&n. 

One sample only, at 1694.6m is identified as E. asperopolus Zone in age, based 

on the first occurrences of Proteacidites pachypolus (frequent in the sample) 

and & latrobensis in a Proteacidites - dominated assemblage (38%). The 
sample contains 26% Nothofagidites pollen which is high for p. asperopolus 
Zone sediments but well below values recorded in the adjoining sample. 

Geological considerations indicate the sample at 1710&n is also 

p. asperopolus Zone in age (see Geological Comments). . 

Lower & asperus Zone 1647.4 
The zone is distinguished by 

Proteacidites asperopolus, a 
Zone. The lower boundary of 

- 1590.9m. 
common to abundant Nothofagidites together with 

species which first appears in the p. asperopolus 
the zone is placed at 1647.4m, based on 39% 

Nothofagidites and common Proteacidites asperopolus. The upper boundary, at 
159O.Pm, is defined by the last appearance of P. asperopolus. Tricolpites 
simatus and Nothofagidites falcatus, which first appear in the Lower 
N, asperus Zone, occur in this sample. The sample at 1577.2m contains 
N. falcatus and Proteacidites scitus and is therefore no older than Lower 
& asperus Zone in age! 



Middle N. asperus Zone 1534.5 - 15132~~ 
The base of the zone is defined by frequent Proteacidites-pachypolus in a ---- 
species rich Nothofaqidits - dominant assemblage which lacks Proteacidites 

asperopolus. The presence of Polycolpites esobalteus, Banksieaeidites ----A 
elongatus and Tricolpites thomasii shows the sample is no younger than Middle 

N. asperus Zone in age. The sample also contains the rare species 

Verrucatosporites attinatus, Ilexpollenites cf. megaqemrnatus, Cranwellia 
notodemus and C. costata. The latter two species strongly indicate the sample 
is upper Middle fi. asperus Zone in age. A similar age is demonstrated by 

occurrences of Proteacidites tuberculatus at 1521.3m and Tricolporites 
retequetrus at 1533.5, 1521.3 and 1513.W Anacolosidites sectus which is 

restricted to the Middle N. asperus Zone occurs at 1518.5m. The sample at 

1513.5m, representing the upper boundary of the zone, contains the zone 
indicator species, Triorites magnificus. Also present are a large number of 
species which range no higher than, or are rare above, the Middle N. asperus 
Zone, eg. Proteacidites pachypolus, E. crassus, P. incurvatus, Santalumidites 

cainozoicus, Tricolpites thomasii and Beaupreadites triqonalis. 
Dinoflagellates are first recorded at 1532.4m but only become common above 

1518.9m. This sample and those at 1518.9'11 and 1513.51~1 contain frequent to 

common Vozzhenikova extensis and (1513.5m) Corrudinium corrugatum. -- 

II. tuberculatus Zone 146321~ 
The occurrence of Cyatheacidites annulatus at 14632% confirms a 
E. tuberculatus Zone age for this level. - Dacrycarpidites australiensis is 
unusually abundant in the sample. 
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TABLE - I SUMi”IIY OF PALYNOLOG!CAL ANALYSIS, WIPJ?Aii-2, GIPPSLAND BASIN. 

I NTER’RETAT I VE DATA 

SA!!LE DEPTH DIVERSITY CDNF I DENCE CDMMENTS 

NO. (ill) YIELD SPOilE-POLLEN LITHOLOGY ZONE AGE RATING 

I I4 

I 13 

1463.7 High Good 

1513.5 V. Hlgh tic81 lent 

Mdst., talc. 5 tuberculatus 

ss., tr. glau. Middle N. asoerus 

Early Miocene 

Late Eocene 

I I2 1515.5 Low Pcmr ss. 

I II 1518.9 High Fair S.S. 

I ;o 1521.3 Low Fair ss. 

fliddie N. asperus Late Eocene - 

Middle N. asperus Late EOC8n8 -- 

Mlddle N. asperus Late Eocene -- 

109 1522.3 v. Low Poor ss. 

IO8 1524.4 v. Low PoOr ss. 

107 1530.0 kg~igible Spore pollen ss. 

106 1532.4 v. Low Poor ss. 

IO5 1533.5 High Good ss. 

N. asperus -- fkC8n8 

Middle N. asperus Late EOCen8 -- 

indeterminate 

N. asperus -- EOCen8 

Upper Middle N. asperus Late Eocene -- 

lo4 1534.5 V. High Exc6l lant ss. a Upper Middle J-. asperus Late Eocene 

103 1548.8 Barren 

102 1577.2 v. Low 

IO1 1590.9 High 

I03 1598.5 High 

99 1630.7 Moderate 

98 1647.4 V. High 

Poor 

Fair 

ss. 

ss. 

ss. 

ss. 

ss. 

ss. 

N. asperus -- 

Lower N. asperus -- 

Lower N. asperus -- 

asperus Lowar N. - 

‘Lower N. asoerus . 

EOCen8 

Middle Eocene 

Mlddla Eocene 

Middle Eocene 

MIddIe Eocene 

C. annulatus 

>magni f Icus, T.thomasi i, V.extensa, 

5 corrugatum. 

5 verrucosus. V.extensa, 

A.sectus, canmon V.extensa. -- -- 

P.tuberculatus. T.reteauetrus. P.unicus. 

C.subti I is, V.extensa. BP 

P.pachypol us, abundant Nothofagidites. 

Lowest records of dinoflagellates. 

T. retequetrus, E. pachypo I us, 

B.verrucosus. 

Frequent P.pachypolus, C.costata, 

C.notodemus, V.attlnatus. 

C.glarlus, P.scltus, &cf.dllwynensis. -- 

P.asreropolus, T.simatus. T. leuros. 

P.asperopo!us, abundant Nothofagidites. 

Abundant Nothofagldltes. 

39% Nothofagidftes, common saspercpolus 

and P.pachypo I us. 



- 13 - 

.  

w  

TABLE - I SUMMARY OF PALYNOLGGICAL ANALYSIS, WIRRAH-2, GIPPSLAND BASIN. 

INTERPRETATIVE DATA 

SAMPLE DEPTH DlVERSiTY COW I DENCE COMMENTS 

NO. (m) YIELD SPORE-POLLEN LITHOLOGY ZONE AGE RATING 

P. iXD‘3fCDOlUS Middle Eocene 97 i644.6 High Fair ss. 

ss. 

ss. 

ss. 

ss. 

96 1710.6 Low 

95 1761.9 Garren 

93 I81 1.8 Moderate 

92 1828.8 High 

Fair 

Fair 

Good 

I ndeterm i nate Ear I y Eocene 

Upper fi. d iversus 

Uppar 5 diversus 

Ear I y Eocene 

Ear I y Eocene 

91 1873.3 High Excel lent ss. Middle M.diversus Ear I y Eocene 

90 

89 
;‘ 

1901 .o 

1923.0 

Barren 

High 

ss. 

ss. Lower M.diversus Ear I y Eocene 

88 

87 

86 

a5 

83 
I 

82 

153 

151 

149 

148 

1946.2 

1984. I 

V. High 

Barren 

Fair Slst. 

ss. 

ss. 

SI stst. 

Mdst. 

mst. 

ss., coaly 

ss. 

ss. 

Slst. 

Upper L. balmei -- Pa Ieocene 

2023.3 

2052.0 

2119.0 

2146.2 

2160.1 

2180.0 

2 199.5 

2206.8 

Negllglble Spore pollen 

Barren 

Moderate Low 

Fair 

HI gh Good 

High Fair 

v. Good Fair 

V. High Low 

Indeterminate 

L. balmei -- 

L. balmei -- 

Upper L. baime! -- 

Upper L. balme’i -- 

Upper L. balmel -- 
Upper L. balmei -- 

Pa I eocene 

Pa I eocene 

Pa I eocene 

Pa I eocene 

Pa I eocene 

Pa I eocene 

262 Nothofagidites, 385 Proteacidites, 

P.pachypolus frequent. 

M.d i versus, hydrocarbon - affected. 

F.baiteus P.ornatus P xestoformis. -d -L ,’ 

F.balteus M.tenuis P.tuberculo- -d-d - 

tumulatus, frequent M.diversus. 

P.varus, B.verrucosus, P.xestoformis, --- 

P.tuberculiformis, 

I.anguloclavatus, &irregularis, 

P.esobalteus, P.ca?astus, 

5 kcpukuens 1 s. L.balmei , 

Abundant L.balmel. 

Abundant L.balmei. 

CorrsT,on L.balmei, V,hopukuensis. -- - 
Abundant L.balme!, V.kcpckuensls. -- - 

Abundant L. ba Imel. 

Abundant L.balmei, V.kopukuensis. -- - 
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* TABLE - I SUMMARY OF PALYNOLOGICAL ANALYSIS, WIRRAH-2, GIPPSLAND BASIN. 

I NTERPRETAT I VE DATA 

Sf;L?LE DEPTH DIVERSITY CCNF IDENCE COMMENTS 

NO. (m) YIELD SPDRE-POLLEN LITHOLOGY ZONE AGE RATING 

147 

Core 

Core 

143 

!42 

140 

139 

138 

137 

136 

135 

134 

i33 

81 

79 

78 

77 

75 

74 

73 

! I ! 

lb 

2221.1 NagligIble Spore pollen Slst. 

2254.6 Moderate 

2258.98 Earren 

2259.4 High 

2263.0 Barren 

2274.3 Sarren 

2275 .O Barren 

2281 .O Barren 

2284.0 Maderate 

2290.9 Barren 

2295.9 Low 

2301.2 Barren 

2306.2 Barr en 

2312.1 Barren 

2337 .o Barren 

2349.6 v. Low 

2373.0 Moderate 

2422.9 Barren 

2424.9 High 

2447 .O Barren Mdst. 

Fair 

Fair 

Fair 

V. Poor 

Low 

High 

Fair 

. ss. 

ss. 

Slst. 

s1st.. 

Clyst. 

Slst. 

M&t. 

ss. 

Mdst. 

Md&. 

Mdst. 

ss. 

ss. 

Mdst. 

ss. 

ss. 

Indeterminate 

Lower L. balmei -- 

Lower L. balmei -- 

Indeterminate 

L. balmei -- 

l ndeterm i nate 

Lower L. balmei -- Pa I eocene 

Lower L. balmei Pa I eocene 

Paleocene 

Pa I eocene 

T. verrucosus, abundant A.obscurus. 

L.balmei, Lverrucosus, A.obscurus. 

Reworked Middle Cretaceous spore-pollen. 

L.balmei, abundant Proteacidites. -- 

B.otwayens 1 s. 

Frequent L. balmei, T. verrucosus --- 

Frequent L. balmei, P. gemmatus, --- 

S. punctatus 
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TABLE - I SUMMARY OF PALYNOLOGICAL ANALYSIS, WIRRAH-2, GIPPSLAND BASIN. 

INTERPRETATIVE DATA 

- 
SAk?LE DEPTH DIVERSITY CCNF I DENCE CCMENTS 

NO. (m) YIELD SPORE-POLLEN L t THOLOGY ZONE AGE RATING 

72 2472.2 Moderate Fair ss. 

71 2512.6 Moderate Low ss. 

69 2540.8 Barren 

68 2545.3 Barren 

67 2583.4 Barren 

66 2587.2 Low 

64 2630.0 Low 

63 2648.9 Moderate 

62 2661 .O Low 

v. low 

v. low 

Fair 

ss 

ss 

Cl yst. 

Mdst./Ss 

s I st/Mdst 

lest. 

ss. 

60 

57 

2669.2 

2716.9 

Low 

Moderate 

Fair Mdst 

Mdst. . 

52 2773.4 Low Low 

30 2792.6 Moderate Fair 

Core 2808.96 Low Good 

Mdst. 

ss 

Core 2810.41 Moderate 

25 2830.0 Barren 

24 2838.0 v. low 

Fair 

ss 

Low Ss; carb 

Lower L. balme!/ -- 
Upper T. longus -- 

Upper 5 longus Maastrichtian 2 

Upper 5 longus 

Upper T. longus -- 

T. Iiiiiel -- 

T. lilliei -- 

T. lilliei -- 

Indeterminate 

I ndeterm I nate 

c. triDlex 

C. triplex -- 

C. triplex* -- 

C. trlpiex -- 

Maastrictian 

Maastrictian 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

Late Cretaceous 

P. 

S. 

S. 

s. 

P. 

T. 

G. 

gemmatus, S. regium, L. balmei e-e 

punctatus, P. otwayensis, L. balmei, -- 

rea I urn 

punctatus, G. rudata -- 

gemmatus, T. longus, G. rudata --- 

lilliei, P. reticuioconcavus -- 

rudata, P. reticuloconcavus, -- 

L. balmei -- 

5 edwardsil, Late Cretaceous spores 

Mixed Paleocene d Late Cretaceous 

palynoflora 

Early Upper Cretaceous spores only 

Proteacidites sp., F. assymetricus 

P. mawsoni I, A. cruciformis, angiosperm - 
po I I en absent 

P. mawsonii 

Proteacidites sp 
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TABLE - I SUMMARY CF PALYNOLOGICAL ANALYSIS, WIRPAH-2, GIPPSLAND BASIN. 
. 

I NTERPRETAT I VE DATA 

SAMPLE DEPTH DIVERSITY CONF I DENCE CGMMENTS 

NO. (m1 YIELD SPCRE-POLLEN L I TttOLCGY ZONE AGE RATING 

2C 

I4 

12 

9 

53 

8 

7 

6 

4 

I 

2849.5 Moderate Low SsJMdst. 

2891 .o v. low 

2905 .O Moderate 

2972.7 Good 

2765 .O v. low v. low Mdst 

2985-90 Mderate Fair ss.mdst. 

3022.3 Good 

3034.6 Low Low Mdst. Indeterminate 

3049.6 Barren 

3067.0 Moderate 

v. low 

Fair 

ss. 

Ss./Mdst. 

Mdst 

Mdst . 

Mdst . 

Falr sttst. 

No older than uppermost Late Cretaceous 

A. distocarinatus 

Indeterminate 

lndsterminate 

No older than uppermost Late Cretaceous 

.A. distocarinatus 

C. triplex -- ,Late Cretaceous 

No older than uppermost Late Cretaceous 

A. distocarinatus 

No older than uppermost Late Cretaceous 

A. distocarinatus 

No older than uppermost Late Cretaceous 

A-. distocarinatus 

P. 

K. 

C. 

P. 

A. 

P. 

notensis, P. mawsoni i 

scaberis, C. equal is -- 

austral lensIs. C. ludbrooki i 

mawson i i . F. assvmmetr 1 cus 

cruciformis 

mawsonl i, C. hughesi I, Late 

2 

Cretaceous spores d gymnosperm pollen 

P. mawsonii, P. notensis 

C. ludbrookii 

Non-diagnostic Late Cretaceous spores 

i gymnosperm pollen only 

2 5 mawsonii, Proteacidites sp 
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TABLE 2 

ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN WIRRAH-2 

c 

S.+!?LE NC. DEPTH (KTRES 1 ZONE TAXON UXMENTS 

swc II4 1463.7 P. tubercuiatus Rugulatisporites trophus Although5 trophus extends into the P. tuberculatus 

swc I I4 1463.7 P. +ubercu I atus Gleicheniidites magnus -- 

Zone, it is not known above the early Oligocene. Foram 

data indiCdt8 the sample is early Miocene. 

Rare species described by S-tough (1969) 

swc I I4 1463.7 

swc I I3 1513.5 

swc I I I 1518.9 

swc I IO 1521.3 

swc I IO 1521.3 

swc I IO 1521.3 

swc 105 1533.5 

swc IO4 1534.5 

P. tuberculatus 

Middle N. asperus -- 

Middle N. asoerus -- 

Middle N. asperus -- 

Middle N. asperus -- 

Mlddle N. asperus -- 
Middle N. asperus -- 

Middle N. asperus -- 

Proteacidites cf P. cumulus -- 

Gyrostemanaceae 

7 Dododaea 

Cyathldites subt I I is 

Proteacidites unicus 

Proteacidites truncatus 

Tricolporites reteauetrus 

P. cumulus not recorded outside W.A. -- 

Pore lalongate not circular. Possibly Umbelliferae 

Rare below P. tuberculatus Zone 

MS species (!iarris) 

Rare below 5 tubercu I atus Zone 

Tetrad with individual units of ca. 7Om - 

Cranwellia notodemus, C. - costata 

swc 104 

swc 104 

1534.5 

1534.5 

Middle N. asperus -- 

Middle N. asperus -- 

Tricolpites reticulatus (Cookson) 

Rare species not known outside Middle N. asperus Zone. -- 
C. costata is restricted to the Plio-Pleistocene in N.Z. -- 

Possibly conspecific with Late Cretaceous species T. 

Tricolporites aff T. geraniodes New species with sculpturing analogous to Proteacidites 

confragosus 

swc IC2 1577.2 Lower N. asperus? -- Clavatipollenites -glarius Rare species homologous with modern N.Z. species 

Ascarlna lucida. Se8 Stover d Partridge 1982. 

swc IO1 1590.9 

swc IO1 1590.9 

SWC 98 1647.4 

Lower N. asperus -- 
Lower N. asperus -- 

5 asperopolus 

Proteacidites callosus <Cookson) 

Triporopollenites apiculatus 

Astel la 

Very rare species. Second record In Gippsland wells 

Rare species (ms?) 

Echinate monosulcate type analogous with Astelia 

(Llliaceae) 
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A N O M I L O U S  A N D  U N U S U A L  O C C U R R E N C E S  O F  S P O R E - P O L L E N  T A X A  IN tf IR,RAH-2 

S A W L E  N O . D E P T H  ( M E T R E S )  Z O N E  T A X O N  C O M M E N T S  

1647.4  P . asoe rooo  I us  

S W C  9 8  

S W C  9 2  

S W C  8 9  

S W C  8 9  

swc 8 8  

swc 8 8  

1647.4  

I81 1.8 

1828.8  

1828.8  

1873.3  

1873.3  

1873.3  

1923.0  

1923.0  

1946.2  

1946.2  

Tr icolpor i tes sp. nov.  S im i la r  to pro la te T. re tequetrus but  exTne  punctate -  

ret iculate across  pole.  Differs f ran Rholp l tes pi latus 

(N.Z.) in  that widest  d iameter  l um lna  a re  conf ined to 

P . asperopo lus  Tr iCOlp I t8S g igant is  

equatcr la l  not  po la r  reg ions.  

m s  spec ies  (Macpha i  I). S im i la r  to “T. eno rmus”, m s  --  

spec ies  (Mu lho l land  &  Evans  1970 )  

Uppe r  M . d iversus 

Uppers  d iversus 

Uppe r  M . d iversus 

M idd le  M , d lversus 

M idd le  M . d iversos 

M idd le  M . d iversus 

Lohe r  I&  d  I versus 

Lower  M . d iversus 

Uppe r  L. ba lme l  - -  
Uppe r  L. ba lme i  - -  

Cicatr icosispor i tes austra l iensis  

( f requent)  

Tr lcolp l tes c l r cumlumenus  (sp.nov)  

Proteac id i tes re- i iculatus 

Proteac id i tes sant ius 

Tetracolpor i tes mult ist r ixus 

Tr icolp i tes ret icu latus/waiparensis - -  

Basopo l l  Is o twayens is  - -  

Tr:colpori . tes ade la idens is  

lschyospor i tes i r regular is  

Tr icolpor i tes moul ton l i  

Late  Cre taceous spec ies  

M S  sp. (Macphal l ) .  Ret iculate, Iumina  c i rcu lar  to 

e l  I iptical; n a m e  der ived  f rom Lycopod iumspor i tes  

cl  r cum I umenus .  

Ve ry  ra re  be low P . tuberculatus Zone  

M S  sp. (Mu lho l land  b  Evans  1970 )  

Pa leocene  spec ies  ex tend ing very  rare ly  Into Lower  

M . d iversus Zone  -  

Con fo rms  with Late Cre taceous morpho type  of 

2  wa iparens is  

Pa leocene  spec ies  

U n c a n m o n  be low Midd les  d iversus Zone  

Not reco rded  be low Lower  M . d iversus Zone  

Not reco rded  be low Lower  M . d lversus Zone  (M idd le  

M . d lversus Zone  in  Bass  Bas ln )  
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BASIC DATA . 

Table 3 - Palynological Data 

Range Chart - Dinoflagellates / 

Range Chart - Spore pollen ?&A- 
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TABLE - 3 SlI!!Ml\RY OF PALYNOLOGICAL ANALYSIS, WIRRAH-3, GIPPSLAND BASIN. -_I_-- 
BASIC DATA 

I__- 

SAMPLE DEPTH DI;ERSITY 

NO. (ml YIELD SPORE-POLL& LITHOLOGY 

-- - _I_- 

114 
1.13 
112 
111 
11.0 

lo? 
108 
107 
106 
105 

104 
103 
102 
101 
100 
99 
98 
97 
96 
95 
93 
92 
91 
90 
89 
88 
87 

86 

85 

83 

82 

1463.7 
1513.5 
1515.5 
15v 9 a. . 
1521.3 
1522.3 
1524.4 
1530.0 
1532.4 
1533.5 
1534.5 
15f+8.8 

1577.2 

15go.a 

1.598.5 

i630.7 

1647. 4 

1.634, G 

1710.6 

1761*9 

lK!.l,r3 
1828.8 
1073.3 
1901.0 

1923.0 

1946.2 

1984.1. 

2023.3 

2052.0 

2119.0 

2146.2 

High Good 

Y" High Excellent 

Low Poor 

High Fair 

Low Fair 

v. Low Poor 

v. Low Poor 

Negligible Spore pollen 

v. Low 

High 

V. High 

Barren 
VI Low 

High 

High 

Moderate 

V. High 

High 

Low 

Barren 
Moderate 
High 

High 

Barre0 
High 

V. High 

Barren 

Poor 
Good 
Excellent 

Poor 
Good 

Fair 
Good 

Good 

Fair 

Fair 

Fair 
Good 

Excellent 

Good 

Fair 

Nagligible Spore pollen 

Barren 
Moderate LO!\r 

Good Fair 

Mdst., talc. 

ss., tr. glau. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. 
ss. . 
ss. 
ss. 
ss. 
ss. 
ss. 
s1.st e 
ss. 
ss. 
s1stst. 
Mdst. 

Mdst. 
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TABLE - 3 SUMMARY 01: P&YNDLOGICAL ANALYSISdqIRRAH--2, GIPPSLAND BASIN. -- 
BASIC DATA 

SAMPLE DEPTH DIVERSITY 

NO. (m) YIELD SPORE+OL.LEN LITHOLOGY 

153 2160.1 

151 2180.0 

149 2199.5 

i48 2206.8 

147 2221.1 

Core 2254.6 

Core 2250.98 

143 2259.4 

142 2263.0 

140 2274.3 

139 2275.0 

138 2281.0 

137 2284.0 

136 2290.9 

135 2295.9 

134 2301.2 

133 2306.2 

81 2312.1 

79 2337.0 

78 2349.6 

77 2373.0 

75 2422.9 

74 2424.9 

73 2447.0 

72 2472.2 

71 2512.6 

69 2540.0 

68 2545.3 

67 2583.4 

66 2587.2 

64 2630.0 

High Good 

High Fair 
V. Good Fair 
V. High Low 

Negligible Spore pollen 

Moderate Fair 
Barren 
High Fair 
Barren 
Barren 
Barren 
Barren 
Moderate Fair 
Barren 
Low V. Poor 
Barren 
Barren 
Barren 
Barren 
v. Low Low 

Moderate High 

Barren 
High Fair 
Barren 
Moderate Fair 
Moderate Low 

Barren 
Barren 
Rarren 
Low v. low 

Low v. low 

. ss., coaly 

ss. 

ss. 
ss. 
s1st. 

s1st. 

c1yst. 

s1st. 

Mdst. 

ss. 

Mdst. 

Mdst. 

Mdst, 

ss. 

ss. . 

Mdst. 

ss. 

ss. 

Mdst. 

ss. 

ss. 

ss 

ss 

c1yst. 

Mdst./Ss 

Slst/Mdst 
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TABLF - 3 SUMMARY OF PALYNOLOGICAL ANALYSIS, WIRRAH-2, GIPPSLAND BASIN. ~~~&~_L-,--e-.--- w--p 
BASIC DATA 

SAMPLE DEPTH DIVERSITY 

NO. (d YIELD SPORE-POLLEN LITHOLOGY 

63 2648.9 Moderate 

62 2661.0 Low 

50 2669.2 Low 

57 2716.9 Moderate 
52 2773.4 Low 

30 2792.6 Moderate 
Core 2808.96 Low 

Core 2810.41 Moderate 
25 2830.0 Barren 
24 2838.0 v. low 
20 2849.5 Moderate 
14 2891.0 v. low 

12 2905.0 Moderate 
9 2972.7 Good 

53 2765.0 v. low 

8 2985-90 Moderate 
7 3022.3 Good 

6 3034.6 Low 

4 3049.6 Barren 
1 3067.0 Moderate 

Fair 
Good 

Fair 
Good 
Low 
Fair 
Good 
Fair 

Low 

Low 

v. low 

Good 

Fair 
v. low 
Fair 
Good 

Low 

Fair 

Mdst. 

ss. 

Mdst 

Mdst. 

Mdst. 

ss. 

. 

ss 
Ss; carb 
SsJMdst. 

ss. 

SsJMdst. 

Mdst 

Mdst 

SsJMdst. 

Mdst. 

Mdst. 

Mdst, 

s1tst; 



1’ A L Y N 0 L O G Y DATA S II E E T ----C---C----I-----------~--------------- 

l3ASIN: GIPPSLQI!!Q ELEVATION : KB : 21m GL: 37m -- c- 
WELL NAf4E : WIRRAII-3: TOTAL DEPTH : m---- ----- v-.--e- ----- 

PALYNOLOGICAL 

ZONES 

T. pleistocenicus 

M. lipsis 

C. bifurcatus 

I'. bellus 

II I G 11 E S T DATA LOWEST DATA 

Rcfcrrcd Altcrnat e Two Wa; 
Depth Ru Dtlljth Rts Time 

_ __--- --- 

- 

.-.-- 

Mid M. diversus 

Lower M. diversus +-I- 
Upper L. balmei 2119.0 1 

Lower L. balmei 2254.6 1 - 
T. longus 2512.6 1 --. - 
T. lilliei 

N. senectus I I I I I 

U. T. pachyexinus 1 I I I I 
L. T. pachyexinus 1 I I I I 
C. triplex 2765.0 2 2792.6 2 -- 
A. distocarinatus 2849.5 2 

C. paradoxus 

F. asymmetricus 

7-.-, -- 
Prefcrrcd Alternate Two K-a) 

Dcprh Rx Depth Rtg Time 
--- 

---- - --_I 

1463.7 1463.7 0 --. .-.--- 
-+-+-----t-t--- 

1534.5 0 1534.5 0 --- - --- - 
1647.4 1 1647.4 1 

1694.6 1 1694.6 1 - -. - -. _---. _---. 
1828.8 1 1828.8 1 

1873.3 1 1873.3 1 ~- ~- - - 
1923.0 2 1923.0 2 --. --. 
2206.8 1 2206.8 1 -- -- -- -- 
2424.9 1 2424.9 1 -- ---- -- ---- 
2630.0 1 2630.0 1 

--;--L-p-,+-- 

-_. ~-~- -_. ~-~- 
2669.2 2669.2 2 

-.- 

-- 

- - --- --- 
2838.0 2 2838.0 2 -_ -_ 
3067.0 2 3067.0 2 e-m 

t-t .-- 11 -- -- -- 

R%= - -- .--- -- --- 
IIp------- 1_- ---- 

ZOMMENTS: Samples within the A. distocarinatus Zone are no older than Ilmermost _-- 
A. distocarinatus Zone and possibly C. - tr.i.pl.ex Zone in aqe -- L------ 

CONFIDENCE 0: SWC or Core, Excellent Confidence, assemblage with zone species of spores, pollct~ and 111 icropl.lnhtoi~. -- 
RATING: 1: SFVC or Core ,‘ Go0d Coriiide~, assemblage with zone species of spores 2nd polle9 or nlicrOplanlit0~l. 

2: SWC or Core, Poor Confidellce --e-J asselnblage with non-d i3gnostic spores, pollen and /or m icropl~tlhtoi1. 
3: Ctlttil:gs, , :1sscm1~l;~~c with ~onc spcics of either spore, F,lir Co11 liclc**lce . c Jnd pollctr or iliicrc~l~l.tlll\lol~, 

or both. 
4: Cuttings, No Collfiderlce, nssemhlagc with noli-diagnostic spores, pollen and/or microplankton. 

NOTE : If an entry is given a 3 or 4 confidence r;lting, 311 ;tltcrnnlive depth wit!: :I l~etler confidt~nce r;~l in3 ShOul~l l>C 
cntcrcd, if possible. If n sample can1101 ht: ;rssigncd to one particultir zone , i11Cn 110 clltl)* should bc made , 
unless ;I r:lqqc of zones is given wllcre Ihe hig11cst p0ssibll: limit will 3)qlc;Lr ii) one lone alid t!lc lowest ~kxsiI:le 
limit hi nnotllor. 

DATA RECORDED I?Y: M.K. M,lcp!xlil DATE : 2 May, 1.9n3. 
.I-_CC_~I.C__---~~----- _-e_--I_-.--.l--CC-----. .--- 

DATA REVISED BY: DATE : r___T---- --~--.---._C------- -----w-------w-- -,“-I 


