
,MORGAN PALAEO ASSOCIATES 
PAIYNOLxK31~/PETROLEuM GEOJDGICALkONSWI’~ 

POSIAL ADDRESS: Box 161. hitland South Ausmlia 5573 
DEMZRIE 1 Shannon Tee Ma&land South AUSD& 5573 

phoni (C)88)322795 Fax (CM) 322798 

Ill III II lllllllllll lllll Ill 
PE990255 
-.. - -..... - -.--..._. -. ._ 

FINAL PALYNOLOGY OF BHPP LA BELLA #I, c 

OFFSHORE OTWAY BASIN, VICTORIA, AUSTRALIA 

for BHP PETROLEUM 

BY 

ROGER MORGAN AND NIGEL HOOKER 

‘1 I, - .,’ 
‘I l  

B 
, - 

. ’ 
e 

; : 

. 

@ 

+ 

:. 

: *: 
..-. . 

. . . . . 
.*.. . 

b 

**  .-. 
. . . . . 

:;‘c . . . .* 

. . ,. 

**. . . 
. . 

. 

. . . . . . . . 

8 

. . . . . . . . 

June 1993 
REF:W.OTW.RPBELIA1 



FINAL PALYNOLOGY OF BHPP LA BELLA #l 

OFFSHORE OTWAY BASIN, VICTORIA, AUSTRALIA 

BY 

ROGER MORGAN AND NIGEL HOOKER 

CONTENTS PAGE 

I SUMMARY 
t? 
cl 

II INTRODUCTION 

III PALYNOSTRATIGRAPHY 

IV CONCLUSIONS 

V REFERENCES 

3 

5 

6 

17 

17 

FIGURE 1 : CRETACEOUS REGIONAL FRAMEWORK, OTWAY BASIN 

FIGURE 2 : ZONATlON USED HEREIN 

FIGURE 3 : MATURITY PROFILE : LA BELLA #I 



3 

I SUMMARY 

6350m(swc), 6950m(swc) : h&rs Zone or older : Miocene or older : offshore marine : 
immature 

832.0m(swc) : extremely lean and indeterminate 

896.5m(swc), 997.0m(swc), 1027.0m(swc), 1040Bm(swc), 1064.0m(swc) : lower to mid 

1115 

tuherculatus Zone : Oligocene : offshore marine : immature 

Om(swc), 115 1 .Om(swc), 1200.5(swc) : probably Oligocene : lean with heavy 
reworked Cretaceous (lower X australis dinoflagellate Zone) at 115 1 m : offshore 
marine : immature 

1255.0m(swc), 1264.0m(swc) : upper asperus Zone (comaturn dinoflagellate Zone) : 
Late Eocene : offshore marine : immature 

1340.0m(swc), 1364.0m(swc) : lower asperm Zone : Middle Eocene : intermediate to 
nearshore marine : immature 

1489.0m(swc), 1491 .Om(swc), 1494.0m(swc) : aqertipolus Zone (1489.0 edwardsii 
dinoflagellate Zone, 149 1 .Om fhonzpsonae dinoflagellate Zone) : Early Eocene : 
marginally marine at the bass, passing to intermediate marine at the top : 
immature 

15 17.0m(swc), 1523.0m(swc) : upper diversus Zone ( 1523.0 ornatum dinoflagellate 
Zone) : Early Eocene : nearshore marine : immature 

1544.0m(swc) : lower divcrsus Zone : Early Eocene : marginally marine : immature 

1563.0m(swc), 1580.0m(swc), 1640.0m(swc), 1663.Om(swc) : upper senectus Zone 
(upper australis dinoflagellate Zone 1580- 1663m) : early Campanian : nearshore 
marine : immature 

172 1 .Om( swc), 1765.0m(swc) : upper scnec/us Zone (lower uus/ruIis dinoflagellate 
Zone) : early Campanian : nearshore marine : immature 

1823m(cutts), 1865.0m(swc) : middle scnec/us Zone (upper ucc’rus dinoflagellate Zone : 
early Campanian : nearshore marine : immature 



189 1 .Om (swc), 1949.0m(swc), 1979.0m(swc) : apparently upper apoxyexinus Zone 
(aceras dinoflagellate Zone ?middle subzone but unclear in swcs) : early 
Campanian : nearshore marine : marginally mature 

2004.0m(swc) : upper apor)?exinus Zone (upper crelaceu dinoflagellate Zone) : 
Santonian : intermediate marine : marginally mature 

2020.0m(swc) : middle apoxyexinus Zone : Santonian : intermediate marine : marginally 

mature 

2028.0m(swc) 2043.Om(swc), 2054.0m(swc), 2059.0m(swc), 2066.0m(swc), 
2076.0m(core) : lower apolyexinus Zone : Santonian : intermediate marine to very 

nearshore marine : marginally mature 

2086.lm(core), 2096.0m(core), i 3111.5m(swc), 2118.O(swc), 2145.0m(swc), 
2 159.0m( swc), 2 164.0m(swc), 2 166.0m( swc), 2 179.0m(swc), 2 199.0m(swc), 
2232.O(swc), 22520m(swc), 2270.0m(swc) : nlQwsoni Zone (2253.0 - 227O.Om ? 
infusorioides dinoflagellate Zone) : Coniacian-Turonian : mostly very nearshore 
with one intermediate marine exception at 3 118m and nearshore below 2232m : 
marginally mature 

2275.5m(swc), 2284.0m(swc), __ 7’86.0m(swc), 2309.0m(swc), 2330.0m(swc), 
2398.0m(swc), 2402.0m(swc$,2454.0m(swc), 2489.0m(cutts), 2497.0m(swc), 
2500.0m(swc), 2528.0m(swc), 2540.5m(swc), 2544.5m(swc), 2550m(cutts), 
2567.0m(swc), 2573m(cutts), 2593.0m(swc) : distocarinatus Zone (2277.5,2284, 
2286,2309,2402 infusorioides Zone) : Cenomanian : above 2402m mostly 
nearshore marine with marginal marine (2386m), non-marine (2330m) and 
intermediate marine (2309m) exceptions. Section below 2454m may all be non- 
marine with the observed dinoflagellates being caved as they are only seen in the 
cuttings, not the swcs : marginally mature to 2330, early mature below 2398m. 

2605 .Om(swc), 2624.0m(swc), 2640m(cutts), 267 1 .Om( swc), 2683.0m(swc), 
2690m(cutts), 2705.0m(swc), 271 S(cutts), 2730.0m(swc), 2735m(cutts) : 
Indeterminate (all except 2646.5m are extremely lean with percentage counts 
invalid. At 2646.5m(swc), an abundant and diverse assemblage lacks zonal 
markers of Sherbrook or Otway Group sequences with rare Permian and Aptian 
reworking) : non-marine. 
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During drilling seven cuttings samples were studied on an urgent basis at BHPP’s 
Portland Base and were reported in 2 faxed reports. After well completion, a further 
seventy four samples (70 WCS, 3 from core, 1 cutts) were submitted for detailed study. 
All results are summarised herein. 

Palynomorph occurrence data are shown as Appendix I and include the urgent and 
followup samples and form the basis for the assignment of the samples to sixteen spore- 
pollen and dinoflagellate units of Miocene to Cenomanian age. The Cretaceous spore- 
pollen zonation is essentially that of Dettmann and Playford (1969), but has been 
significantly modified and improved by various authors since, and most recently 
discussed in Helby et al (1987), as shown on Figure 1. The Late Cretaceous zonation 
has been modified by Morgan (1992) in project work for BHPP (Figure 2). Tertiary 
zones are essentially those of Partridge (1976). 

Maturity data was generated in the form of Spore Colour Index, and is plotted on Fi-gure 
3 Maturity Profile of La Bella # 1. The oil and gas windows on Figure 3 follow the 
oeneral consensus of geochemical literature. The oil window corresponds to spore 
3 

colours of light-mid brown (Staplin Spore Colour Index of 2.7) to dark brown (3.6). 
These correspond to vitinite reflectance values of 0.6% to 1.3%. Geochemists argue 
variations on kerogen type, basin type and basin history. The maturity interpretation is 
thus open to reinterpretation using &he basic colour observations as raw data. However, 
the range of interpretation philosophies is not great, and probably would not move the 
oil window by more than 200 metres. 
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III PALYNOSTRATIGRAPHY 

A 
3 A 635.0m(swc), 695.0m(swc) : bellus Zone or older 

Assignment of these lean samples to the Triport,poZZcnite.~ bellus Zone of Miocene 
age or older is indicated by youngest Nothofagidites aspcrus and Myrtaceidites 
verrucosus and confirmed by the dinoflagellates. Of the spore-pollen, Cyathidites, 
Dihynites, Faicisporifes and Eaioragacidiies harrisii are frequent to common. 

Of the dinoflagellates, Spinlyerites ramosus and Achomosphaera alicornu are 
common in low diversity assemblages. The presence of Impletosphaeridium spl 
Manum suggests a late Oligocene to late Miocene age from its European range. 
Australian records in this part of the section are inconclusive, as this section has 
rarely been studied. 

Offshore marine environments are suggested by high dinoflagellate content 
despite low diversity, and low organic yields, apparently starved. 

Colourless palynomorphs indicate immaturity for hydrocarbon generation. 

“3 
r 

B 832.O(swc) : extremely lean and indeterminte 

This sample yielded very fe$.palynomorphs (about 30) with Cyathidites, 
Dilwynites, Spin@rites and Operculodinium frequent. Age diagnostic taxa were 
absent. 

Offshore marine environments were indicated by the equal proportions of 
dinoflagellates and spore-pollen in an organically lean assemblage. 

Immaturity for hydrocarbons is indicated by colourless palynomorphs. 

C 8%.5m(swc), 997.0m(swc), 1027.0m(swc), 1040.0m(swc), 1064.O(swc) : lower 
to mid tuberculatus Zone 

Assignment to the lower to middle Yn>teucidites /uhcrcuIa/u.~ Zone of Oligocene 
age is indicated by the dinoflagellates at the top, supported by youngest 
~~~tl~c!fu~iditcs~emin~ii at 1027.0m. The base is indicated by oldest 
(~~~~,h~~uCi~li/L’S onnulufz~s. Amongst the spore-pollen, Cyu/hidi/c’s, IM~y~i/es, 
Fi.dcispori/cs, H. hurrisii and Nofht?ftigiJi/es are frequent to common, with 

lVofilc?f~~idirc.~.flcnl~~7~ii, A;. jicku/u and ( Y. annuiarus rare and intermitieni. Minor 



Permian reworking was noted. 

Dinoflagellates are frequent to abundant with Spiniferites and OpercuIodinium 
frequent to common in all samples. The Chiropterygium group occur 896.5- 
1027.Om (abundant at 896.5m) and are Oligocene restricted worldwide with their 
common occurrence in the Late Oligocene. Impletosphaeridium spl Manum also 
occurs 896.5-1040.0m and is late Oligocene to Late Miocene worldwide. A Late 
rather than Early Oligocene age is therefore favoured, but ranges of these taxa 
have not yet been well established in Australia. . 

Offshore marine environments appear likely with generally moderate to high 
dinoflagellate content despite low moderate diversity, combined with low organic 
yields. 

Immaturity for hydrocarbon generation is indicated by the colourless 
palynomorphs. 

D 1115.0m(swc), 115l.Om(swc), 1200,5m(swc) : probably Oligocene 

These three samples are all very lean and 1200.5m is almost barren. They can 
thus not be assigned to any spore-pollen zone. ‘Of the pollen considered in place, 
Nothofagidities spp and Haloragacidites harrisii dominate and indicate an early 
Miocene or older age. Giv;n the Late Eocene ages seen beneath, these samples 
probably belong to the Oligocene, and this is supported by the dinoflagellates. 
Significant Cretaceous reworking is present, especially at 115 1 m. 

Dinoflagellates are very common in these samples but are mostly long ranging. 
Common to abundant are Operculodinium spp, Hemicystodinium zoharyi and 
Spinferites ramosus. Operculodinium is usually abundant in the lower to middle 
P. tuberculatus spore-pollen zone. At 115 1 m, reworked Cretaceous 
dinoflagellates are frequent including Odontochitina porQ?va, Nelsoniella aceras, 
N. semireticulata and frequent Xenikoon australis, suggesting the lower australis 
dinoflagellate zone of early Campanian age. 

Environments are offshore marine, with dinoflagellates dominant (72%, 71% and 
barren downhole), but of low diversity. The limited diversity spore-pollen are 
consistent with an offshore location. 

Colourless spores and pollen indicate immaturity for hydrocarbon generation. 
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SPORE-POLLEN SPORE-POLLEN DINYLAGELLATE DINDFLAGELLATE 
ZONES H3RIZONS ZONES HORIZONS 

T confessus 1 7 M. conorata la w= T. s,ectilis 
~1 .G. rudata l lb Di?LlGGII A M. cmmata lc wm N. senectus, l Id 

d M. dru2gii le 
I. pellucida 2 

7 1 I. korojonense 3 
I. cretacea 

T. sectilis 3a 

+ lower1 IT. lillei 3b ' 

KOROJONENSE 
I. korojonense 3c 
I. pellucida 
X, australis 4 , X. ceratoides U??= A. wiseniniae 

- A. su:zestium 4a uqpr AUSTRALIS \ N. aceras 5 
lower N. somireticulata 

IX. aGs',ralis 0 6 
sENEcTus 7a .d IG. rudata w IN. tuberculata 7 

-JX. australis 7b 
middle 

N. semireticulata 7e .d 1 T. sabulosus 

i 

c Heteroqhaeridium 20%+ 10a 
A. cruciformis 1% I. belfastense 
A. cruciformis l-4% '*. A A. denticulata lla 

APOXYEXINUS middl 

1 

7 A. distocarinatusl2c 
SmIATOCIONUS 

MAWSONII 
- consistent 13 - IC. edwardsii 14 A. distocarinatus ' 

A 1 P. mawsonii 15a INFUSORIOIDES TC. edwardsii l 15 

- - -- AC. edwardsii l 15b 
DISTOCARINATUS . 

conunon saccates 
A. cruciformis dinoflagellates 

FIGURE 2 ZONATICN USED HEREIN SHOWING THE NUMBERED HORIZONS AGAINST 
THE EXISTING FORMAL ZONATION. 
l -frequent (40 I O%IO-common ( I I -30%) 
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E 12550m(awc), 1264,0m(swc) : upper aspefus zone 

. 

,‘ 
3 

ii 3 

Assignment to the upper Nofhofagidites asperus Zone of Late Eocene age is based 
on the dinoflagellates, as the pollen are scarce and non-diagnostic in these very 
lean assemblages. Amongst the pollen, Nuthofagidites (including N. falcata), 
Haloragacidites and Proteacidites are the most frequent. Inertinite dominates the 
lean yield. I 

Dinoflagellates are relatively common in these very lean assemblages and include 
frequent Phthanoper!dinium comatum and Systematophora placacantha, 
indicating the P. comatum dinoflagellate zone, correlative with the upper h! 
asperus spore-pollen zone. 

Offshore marine environments are indicated by the dinoflagellate content (-60% 
and -30% downhole) and their relatively high diversity in such a lean assemblage. 

Colourless pollen indicate immaturity for hydrocarbon generation. 

F 1340.0m(swc), 1364.0m(swc) : lower aspens Zonk 

These assemblages are extremely lean but assignment to the lower Nolhofagidites 
asperus Zone of Middle Eocehe age is indicated at the top by youngest 
Dvptopollenites semilunatus and Intratriporopollenite.. notabiks, supported by 
youngest Proteacidites pachvpolus and P. Zeightonii and the dinoflagellate data. 
At the base, dinoflagellate data indicate assignment. Amongst the very rare 
pollen, H. harrisii, Nothqfigidites and Proteacidites are the most common. 

Amongst the dinoflagellates, youngest Honzotriblium tasn~aniense, consistent 
/mpagidinium maculatum and oldest S. placacantha and DeJandrea 
phosphoritica indicates the heterophlycta dinoflagellate zone, correlative with the 
lower asperus spore-pollen zone. Microdinium spp and Operculodinium spp are 
frequent. 

Intermediate marine to nearshore marine environments are indicated by the 
dinoflagellate content (-35% and -30%) and moderate diversity. Spores and 
pollen are clearly dominant in very lean assemblages. 

Colourless palynomorphs indicate immaturity for hydrocarbons. 
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G 1489.0m(swc), 1491 .Om(swc), 1494.0m(swc) : asperopofzis Zone 

Assignment to the Pru/eaciditcs usperopoius Zone of latest Early Eocene to I 

earliest Middle Eocene is indicated at the top by youngest Protcucidites ornatus, 
P. grandis, Mulvucipollis divcrsus (at 1489.0m) and Myrtaceidites tenuis (at 
1491 .Om). At the base, oldest P. asperopolus is definitive. H. harrisii and 
Proteacidites spp are common with Nothofagidites very rare. Other distinctive 
species include Reaupreadites verrucosus, C fupanieidites orthoteichus, 
Proteacidites pachypolus and Santalumidites cainozoicus. 

Dinoflagellates include Kisselovia edwardsii and common H. tasmaniense at 

1489.0m indicating the edwardsii dinoflagellate zone and Kisseloviu thonlpsonae 
without K. edwardsii at 149 1 .Om, indicating the tlzompsonae dinoflagellate zone. 
Both zones are correlative with the lower half ( Early Eocene part) of the 
usperopolus spore-p01 1 en zone. 

Environments are marginally marine at the base (2% low diversity dinoflagellates 
with 16% freshwater algae at 1494.0m) passing to nearshore (18% moderate 

. diversity dinoflagellates and 5% freshwater algae at 1491.0m) passing to 
intermediate marine (55% diverse dinoflagellates with 7% freshwater algae at 
1489.0m). 

%-. 
Colourless palynomorphs indicate immaturity for hydrocarbons. 

H 1517.0m(swc), 1523.0m(swc) : upper diversus Zone 

Assignment to the upper MaZvacipoZlis diversus Zone of Early Eocene age is 
indicated at the top by the absence of younger markers and at the base by oldest 
Suntulumidites cainozoicus ( 15 17.0m) Proteacidites pacJ~~ypo1u.s (1523.0m) and 
Myrtaceidites tcnuis (15 17.0m). H. harrisii, Malvacipollis spp and Proteacidites 
are the most common taxa in diverse assembiages that inciucie (7. orthoieiciius, 
Pcriporopoiknites demarcatus, Proteacidites tubercul#knis, Polycolpites 
esoballeus, I. notabiIis and ~rip~~r~~p~~IJel?ircs ambiguus. 

Dinoflagellates are also age diagnostic and include oldest H. /usmuniense and 
Wetzeliclku ornutum without younger m’arkers and indicate the ornutum 
dinoflagellate zone, correlative with the upper half of the upper divcrsw spore- 
pollen zone. The deeper sample contains common Opcrculodmium and H. 
iusn2uriicn.w whiie the shaiiower one contains few dinoiiageiiaies with frequent 
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Environments are nearshore marine with dinoflagellate contents of I 1% and 35% 
downhole. The freshwater alga Hofr~,ococc~s is also common ( 14% and 2 1% 
downhole), indicating a strong lacustrine influence. Tidal lakes or estuaries seem 
likely environments. Pollen and spores dominate and are of high diversity. ,_c__~-_-------..------.__ -- ----.---..._I__~ 

42 ? \( -f&G I--. 4. ! ‘i-d- vi .A. - , 

Colourless palynomorphs indicate immaturi,~ for hydrocarbons. 

I 1544.0m(swc) : lower diversus Zone 

Assi-ment to the lower hIaZvacipo1Zi.s diversus spore-pollen zone is indicated at 
the top by the absence of younger indicators and at the base by oldest 
A4alvacipollis diversus and Pcriporopollcnires demarca!us. Common taxa are 
CJjatllidi/es minor, Dilwynites granulatus and Falcisporites similis, and 
Proteacidites are frequent. 

Dinoflagellates are rare but include DeJandrea paclzyceros, usually restricted to 
the Early Eocene. 

Marginally marine environments are indicated by the very low dinoflagellate 
content (~1%) and low diversity. Significant lacustrine influence is suggested by 
frequent freshwater Bm-pmp.s (6%). Common cuticle and common and 
diverse spores and pollen indicate major terrestrial influence. 

Colourless palynomorphs indicate immaturity for hydrocarbons. 

J 1563,0m(swc), 1580.0m(swc), 1640.0m(swc), 1663.0m(swc) : upper senectus 
Zone (upper australis dino Zone) 

Assi=gnment to the upper hbthofagidites seneclus Zone of early Campanian age is 
indicated at the top by the absence of younger markers and confirmed by 
dinoflagellate data and indicated at the base by oldest Gambierina rudata. This 
shows the total absences of the Zillei to hahei Zones (mid Campanian to 
Paleocene) representing a major unconformity. Other significant top ranges 
related to this truncation include Tricolpi~cs co$&x~.~, G. rudalu and Tricolpifes 
suhulo.~u.~. Within the interval, I’rt)/uicidi/cs spp, (~tuthidi~es spp and 
Fulcisporik~ spp are all common with (.‘icutricosi.~~orit~.~ uus/rulicwsis, 
~3krcheniid~tc~s and AJofhofti~iJi/ctt- scncctus all frequent. Minor Permian and 
Triassic reworking was seen in all samples. 
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Amongst the dinoflagellates, youngest Xenascus ceru/oides ( 1580.0m) and 
Xenikoonaustrulis (1640.0m) at the top and the absence of older markers at the 
base indicates the upper X. australis dinoflagellate zone. Youngest Odontocizitina 
porijera (1580.0m), Areosphaeridium suggestium (1640.0m) and 
Anthosphaeridium wisemaniae ( 1663 .Om) confirm the assignment. A single 

specimen of Nelsoniella aceras at 1640.0m is considered reworked. Amongst the 
rare dinoflagellates, X australis and X ceratoides are the most frequent. , __ ---_ 

Nearshore marine environments are indicated by the low dinoflagellate content 
(6%, 5%, 11% and 13% downhole) and their low diversity. The abundant and 
diverse pollen and spores indicate very strong terrestrial influence. 

Yellow spore colours indicate immaturity for hydrocarbons. 

K I72l.Om(swc), I ‘M.Um(swc), upper sertectus Zone (lower austraiis dino zone) 

Assignment to the upper h! senectus Zone of early Campanian age is indicated at 
the top by the absence of younger markers and at the base by oldest G. rudata T. 

confessus and T. sabulosus occur consistently. Proteacidites spp, Cj~athidites spp 
and Falcisporites spp are common. Minor Permian reworking was also seen. ’ 

Amongst the dinoflagellates,,youngest Nelsoniella acerus and the major downhole 
infiux ofX austraiis at the top indicate the lower australis dinoflagellate zone. X 
australis is common in both samples with few or no other taxa. 

Environments are nearshore marine with 24% and 25% dinoflagellates downhole, 
but very low diversity (3 and 1 species downhole). Pollen and spores are 
dominant and diverse. 

Yellow palynomorphs indicate immaturity for hydrocarbon generation. 

L 1823.0m(cutts), 1865.0m(swc) : middle senectus Zone (upper acer(Ls dino zone) 

Assignment to the middle IV. serzec~u.~ Zone of early Campanian age is indicated at 
the top by the absence of younger markers confirmed by dinoflagellate data and at 
the base by oldest 7ricoIpite.s suhulosu.~. FuZci.qorites are common, with 
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Amongst the dinoflagellates, JVelsonieIZu tuherculutu to the top and base indicates 
the upper accras dinoflagellate zone. Youngest Odontochitina ohesa at 1865m 
indicates a point close to the base of the upper aceras Zone. Common is X 
australis in both samples, as above. Spin$crites and HeterospJzaeridium are 
frequent. 

Nearshore marine environments are indicated by the low dinoflagellate content 
(28% and 33%) and low to moderate diversity. , 

Yellow spore colours indicate immaturity for hydrocarbons. 

M 1891.0m(swc), 1949.0m(swc), 1979.0m(swc) : apparently upper apoqvxinus 
Zone 

Assi_rmment to the upper Tricolporites apoxyexinus Zone is suggested at the top 
by the absence of N. senectus and at the base by very rare Anzosopollis 
cruc~formis. However, IV. senecfus can be very rare near its oldest occurrence and 
study of a few extra swcs in this vicinity would be useful. The dinoflagellate data 
suggest that these samples might be lower N senectus Zone. Falcisporites and 
C,,/atJzidites are common while Dilwynites granulatus is very frequent (8-l 0%) in 
contrast with very rare (04%) above. Proteacidites are very frequent at 189 I .Om 

(9%), but very rare (1%) below. 

Amongst the dinoflagellates, consistent N. accras and frequent to common 
Heterospllaeridium (8-16%) without X. australis indicates the aceras 
dinoflagellate zone and suggests the middle subzone. Heterosplzaeridiunz spp are 
the common forms in all samples, with N. aceras frequent at 1891 .Om and 
1979.0m. Hetcrosphaeridium 20%+ is the marker for lower aceras zone but may 
be present between the WCS, missed by the absence of cuttings samples. 

Nearshore marine environments are indicated by the low dinoflagellate content 
(22%, 12%, 25% downhole) and low to moderate diversity. Botrvococcus is 
prominent at 1949.0m (3%) indicating significant lacustrine influence. Abundant 

mixed plant debris plus the abundant and diverse spores and pollen indicate the 
major terrestrial influence. 

Light brown spore colours indicate early marginal maturity for hydrocarbons. 

N 2004.0m(swc) : upper aposyerirtus Zone (upper cfetacea din0 zone) 
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Assignment to the upper 7iicolporitcs upoxyex~nus Zone of Santonian age is 
indicated at the top and base by the absence of younger and older markers 
respectively and confirmed by the dinoflagellates. Within the interval, spores and >. 
pollen are rare but FuZci.~poritcs and J’ro/cuciditcs are the most frequent. 
,4mosopoIIis cruciformis was not seen. 

Of the dinoflagellates, youngest CJlatangiella victoriensis and Isabelidinium 

beifastense and oldest Isabelidinium cretacea and I. belfastense indicate the upper 
I. cretacea dinoflagellate zone. Common taxa are Heterospllaeridium spp, 
Cassidium sp and Tritllyrodinium spp. * CJlatangiella tripartita and Odontocltit ina 
por#kra are prominent. 

__ _---- _ -. 

Inrrmediate marine environments are indicated by the high dinoflagellate content 
(84%) tempered by only moderate diversity. 

Light brown spore colours indicate marginal maturity for oil but immaturity for 
g&condensate. 

0 2020.0m(swc) : middle apoxyexinus Zone 

, 
Assi_rmment to the middle T. apo,ryexinus Zone of Santonian age is indicated at the 
top by the downhole influx of A. cruciformis (2% in contrast to absent in the 
sample abovej and at the bas&y the absence of older markers. Common taxa are 
Cyathidites minor, Dilqynites granulatus and Falcisporites similis. A single 
Apperzdicisporitcs distocarinatus is considered reworked. Dinoflagellates are 
mostly nondescript and Ion-mnging and assignment to any zone is not possible. 

,y-- -._ 
Environments are mtermediate m&me with moderate dinoflagellate content 
(32%) but moderate diversitv. Abundant cuticle and common and diverse spores - 
and pollen reflect the strong terrestrial influence. 

Light brown spore colours indicate marginal maturity for oil but immaturity for 
gas/condensate. 

P 2028.0m(swc), 2043.0m(swc), 20,54.0m(swc), 2059.0m(swc), 2066.0m(swc), 
2076.0m(core) : lower apo<yxinus Zqne 

’ Assignment to the lower 1: upm-ycxirm Zone of Santonian age is indicated at the 
top by the major downhole influs of A. cruc~fhmis (18%, 14%: 14%, 3%, absent, 
19% downhole compared with 2% abovej and at the base bv the base of this acme 
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and absence of older indicators. Within the interval, A. cruczfirmis is the most 
common taxon, with Jl. granulatus, Falcisporites and Cyatkidites also common. 
A single specimen of ,4. distocarinatus at 2059.0m(swc) may be reworked but 
single specimens of A. distocarinatus and A. tricornitatus at 2076.0m may 
represent the true top range. Dinoflagellates are not age diagnostic. 

Environments are mostly-nearshore marine (35%, 17%, 18%, 32%, 18% 
dinoflagellates downhole withmoderate diversity) with a single very nearshore 
marine sample at the base (7% dinoflagellates with very low diversity). Common 
cuticle and dominant and diverse spores and pollen indicate strong terrestrial 
influence. 

Light brown spore colours indicate marginal maturity for oil but immaturity for 
gas/condensate. 

Q 2086.1m(core), 2096.0m(core), 2111.5m(swc), 2118.0m(swc), 21450m(swc), 
2159.0m(swc), 2164.0m(swc), 2166.0m(swc), 2179.0m(swc), 2199.0m(swc), 
2232.0m(swc), 2252.0m(swc), 2270.0m(swc) : nzfmsonii Zone 

Assignment to the Pllyllocladidites mawsonii Zone of Coniacian-Turonian age is 
indicated at the top by youngest consistent A. distocarinatus and at the base by 
oldest P. mawsonii supported by oldest C. triplex. Within the interval, common 
taxa are CyatJGdites spp, D. ;?anuJatus, Falcisporites and McrocacJz@dites. A. 
cruciformis is frequent at the top (6% at 2086. lm, 5% at 2096.0m) but rare or 
absent beneath. A. distocarinatus is consistently present and is frequent at the 
base (5% at 2270.0m). 

Dinoflagellates are mostly scarce but include youngest Cribroperidinium 
edwardsii consistent at 22520m and frequent at 2270.0m, indicating the 
i’alaeoJ~~~.~tricllop/tora infusorioides dinoflagellate zone. At 2 118m a high 
diversity assemblage occurs and towards the base of the interval, (2230m and 
deeper), Heterosphaeridium are frequent to common. 

Environments are mostly very nearshore at the top (7%, 3%, 6%, 56%, 9%, 1 %, 
6%, 4%, 8%, 6% low diversity dinoflagellates downhole with a single 

*/-intermediate ma@& exception at 2118m) and nearshore at the base (490/b, 19% ’ _ 
and-2Poiam&er&e diversity dinoflagellates). Abundant cuticle and inertinite and 
dominant and diverse spores and pollen indicate dominant terrestrial influence. “Xj --- _--- .------- -.___ ______ ------- 

Light brown spore coiours indicate marginai maturity for oil and immaturity f‘or 
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gas/condensate. 

R 2277S(sWc), 2284.0m(swc), 2286.0m(swc), 2309.O(swc), 233O.Om(swc), 
2398.0m(swc), 2402.0m(swc), 2454.0m(swc), 2489.0m(swc), 2497.0m(swc), 
2500.0m(swc), 2528.0m(swc), 2540.5m(swc), 2544,5m(swc), 2550m(cutts), 
2567.O(swc), 2573m(cutts), 2593.0m(swc) : distocarinatus Zone 

Assignment to the Appendicisporites distocarinatus Zone of Cenomanian age is 
indicated at the top and base by the presence of A. distocarinatus in the absence of 
younger or older markers respectively. Within the interval, yields are variable 
with most samples rich and diverse but with lean and indeterminate assemblages 
at 2497.0m and 25405m. Saccate pollen dominate (Falcisporites spp and 
Mcrocachyidites common) with subordinate spores (Qatlzidites and 
Osmundacidites frequent). A. cruciformis is extremely rare and inconsistent, 
being seen only at 2398.0m. D. granulatus is rare to frequent (l-6%) and 
Cicatricosisporites australiensis rare to absent (O-2%) in the upper half of the 
section (22775m-2528.0m), but D. granulatus is extremely rare to absent and C. 

australiensis consistent to frequent (l-7%) in the lower half of the section 
(25445m-2593.0m). 

Dinoflagellates are rare and inconsistent but include C. edwardsii at 2277.5m, 
2284.0m, 2286.0m, 2309.0m and 2402.0m indicating the P. infusorioides 
dinoflagellate zone. C. edwa>dsii and C. dcflandrei are the most consistent taxa. 

The upper part of the section (2277.5-2402m) is mostly nearshore marine with a 
marginal marine sample at 2286m (1% dinoflageliates), a non-marine one at ’ 
3 CI? 
,33v,rr ULlU (J.1 

nm 9nA c-1n intermdicate rpapi,ne cp,e *.~~.*,IY”.LLL~ I 1 (57%) at 2309m. Dinoflzge!late 

percentage contents from the top are 1 l%, 20%, l%, 57%, absent, 22%, 22%. 
The lower part of the section (2454m-2593m) may all be non-marine, as almost all 
the dinoflagellates seen are in cuttings and are absent from the swcs. 
Dinoflagellate percentage contents from the top are absent, ?5% (cutts), extremely 
lean, ?l% (single specimen in swc), absent, barren, absent, ?3% (cut&), absent, 
?3% (cut-&), absent. Rorlyococcu.~ is a minor component of most assemblages 
indicating minor lacustrine influence. 

Light brown to mid brown spore colours at 2277.5-2330m indicate marginal 
maturity for oil but immaturity for gas/condensate. Mid brown to light brown 
spore colours at 2398-2593m indicate early maturity for oil and early marginal 
maturity for gas/condensate. 

1 
, 
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S 2605.0m(swc), 2624.0m(swc), 2640m(cutts), 2671 .Om(swc), 2683.0m(swc), 
2690m(cutts), 2705.0m(swc), 27lSm(cutts), 2730.0m(swc), 2’735m(cutts) : 
extremely lean and indeterminate : 2646.5m(swc) rich but zonally 
indeterminate. 

These assemblages (except 2646.5m) all come from sandy lithologies and are 
extremely lean of palynomorphs, although several contain frequent inertinite. Of 
the swcs, only 2683.0m contained sufficient specimens for a valid count of 100 

speciments with saccate pollen (Falcisporites, Mcrocachyidites) being dominant. 
The cuttings contain richer assemblages including very rare dinoflagellates but are 
almost certainly caved. A. distocarinatus occurs only at 2624.Om in swc. The 
only suggestion of an older assemblage is that at 2715m (cutts) where a richer 
spore flora occurs including C. awtraliensis (5%), Concavissimisporites 
penoluensis, CgjbeZosporites striatus, Foraminisporis asymmetricus, TriporoZetes . 
radiatus, T. reticulatus and T. simplex. Key age diagnostic taxa such 2s 

YiZosisporites grandis and Coptospora paradoxa were not seen and so assignment 
to older zones is not possible. At 2646.5m(swc), a rich assemblage lacks markers 
for the basal Sherbrook or upper Otway groups, but includes the Aptian 
PiZosisporites notensis (considered reworked) and rare Permian taxa (reworked). 

Environments are probably non-marine although very rare dinoflagellates were 
seen at 26050m(swc), 271 Sm(cutts) and 2735m(cutts) but these may be caved. 

Spore colours are variable possibly due to caving and are considered unreliable 
for maturity determination. 
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At the top, the sampled section is Tertiary (Eocene to Oligocene and possibly Miocene), 

nearshore at the base and offshore at the top. Beneath a Maastrichtian to Paleocene 
unconformity a Cenomanian to Campanian mostly nearshore and partly non-marine 
sequence occurs. At the base, an undated sequence of argillaceous sandstones may 
belong to the Otway Group, but this cannot be confirmed by the palynology. 

For generation of hydrocarbons, the section is early mature for oil at the base (below 
3400m), marginally mature in the middle (below 1900m) and immature above. 
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0635.0 SYC 
0695.0 W C  
0832.0 SWC 
0896.5 SUC 
0997.0 SIX 
1027.0 SUC 
1040.0 sue 
1064.0 SUC 
1115.0 SUC 
1151.0 SUC 
1200.5 SUC 
1255.0 SYC 
1264.0 SUC 
1340.0 Swc 
1364.0 W C  
1489.0 SWC 
1491.0 SYC 
1494.0 SYC 
1517.0 SYC 
1523.0 SW 
1544.0 SUC 
1563.0 SUC 
1580.0 !BC 
1640.0 SUC 
1663.0 SUC 
1721.0 SUC 
1765.0 SUC 
1823 CLWTS 
1865.0 Sue 
1891.0 SW 
1949.0 SUC 
1979.0 sue 
2004.0 SUC 
2020.0 SW 
2028.0 SUC 
2028.0 sue 
2043.0 SW 
2054.0 SUC 
2059.0 SYC 
2066.0 SWC 
2076.0 CORE 
2086.1 CORE 
2096.0 CORE 
2111.5 SbJC 
2118.0 SUC 
2145.0 SK: 
2159.0 SK 
2164.0 SUC 
2166.0 SUC 
2179.0 sue 
2199.0 SUC 
2232.0 SUC 
2252.0 SW 
2270.0 SUC 
2277.5 SWC 
2284.0 SUC 
2286.0 SUC 
2309.0 swc 
2330.0 SYC 
2398.0 SUC 
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2454.0 SUC 
2489 CUlTS 
2497.0 sue 
2500.0 SUC 
2528.0 SUC 
2540.5 SUC 
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2567.0 SUC 
2573 CUTTS 
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2605.0 SUC 
2624.0 W C  
2640 CUTS 
2646.5 SUC 
2671.0 SUC 
2683.0 SUC 
2690 CUlTS 
2705.0 SUC 
2715 CUTTS 
2730.0 SUC 
2735 CUITS 
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0635.0 SUC 
0695.0 SUC . 
0832.0 SUC 
0896.5 W C  
0997.0 sue 

. 
i 1. 

17 . i . . 
1027.0 SWC 
1040.0 SW 
1064.0 SUC 
1115.0 SUC 
1151.0 SYC 
1200.5 SUC 
1255.0 mC 

1 
1 

. . . . . . 

. . 

1264.0 SUC 
1340.0 sue 
1364.0 W C  
1489.0 SUC 
1491.0 Sue 
1494.0 W C  
1517.0 SblC 
1523.0 W C  
1544.0 sue 
1563.0 SUC 
1580.0 SUC 
1640.0 SUC 
1663.0 SYC 
1721.0 SK 

0 
1765.0 SW 
1823 CU’rE3 
1865.0 SW 
1891.0 SUC 
1949.0 W C  
1979.0 SUC 
2004.0 SUC 
2020.0 W C  
2020.0 sue 
2028.0 &WC 
2043.0 W C  
2054.0 W C  
2059.0 sue 
2066.0 SW 
2076.0 CORE 
2086.1 CORE 
2096.0 CORE 
2111.5 SW 
2118.0 SYC 
2145.0 SUC 
2159.0 SYC 
2164.0 W C  
2166.0 SK 
2179.0 SYC 
2199.0 sue 
2232.0 SUC 
2252.0 SUC 
2270.0 SUC 
2277.5 SUC 
2284.0 W C  
2286.0 SUC 
2309.0 sue 
2330.0 SUC 
2398.0 sue 
2402.0 SUC 
2454.0 SUC 
2489 ClJl7S 
2497.0 SYC 
2500.0 SUC 
2528.0 SW 
2540.5 SW 
2544.5 SUC 
zsso cvrrs 
2567.0 SUC 
2573 CUTS 
2593 cvrrs 
2605.0 SUC 
2624.0 SUC 
2640 CU’ITS 
2646.5 SWC 
2671.0 SW 
2683.0 SUC 
2690 CurrS 
2705.0 SUC 
2715 CUTTS 
2730.0 SUC 
2735 CUrrS 



0635.0 SWC 
0695.0 SWC 
0832.0 SWC 
0896.5 SWC 
0997.0 swc 
1027.0 SWC 

0635.0 SUC 
0695.0 SWC 
0832.0 SWC 
0896.5 SWC 
0997.0 sue 
1027.0 SUC 
1040.0 swc 
1064.0 SWC 
1115.0 SW 
1151.0 SK 
1200.s SUC 
1255.0 SWC 
1264.0 SWC 
1340.0 W C  
1364.0 SUC 
1489.0 SUC 
1491.0 SUC 
1494.0 SWC 
1517.0 swc 
1523.0 SW 
1544.0 SUC 
1563.0 SUC 
1580.0 swc 
1640.0 SW 
1663.0 SUC 
1721.0 SUC 
1765.0 SUC 
1823 CUTTS 
1865.0 SUC 
1891.0 SUC 
1949.0 SW 
1979.0 SUC 
2004.0 SWC 
2020.0 swc 
2028.0 SWC 
2028.0 SWC 
2043.0 SWC 
2054.0 SWC 
2059.0 swc 
2066.0 SWC 
2076.0 CORE 
2086.1 CORE 
2096.0 CORE 
2111.5 SWC 
2118.0 swc 
2145.0 SWC 
2159.0 SUC 
2164.0 SUC 
2166.0 SUC 
2179.0 SUC 
2199.0 swc 
2232.0 SUC 
2252.0 SUC 
2270.0 SWC 
2277.5 SWC 
2284.0 SWC 
2286.0 SWC 
2309.0 swc 
2330.0 SWC 
2398.0 SUC 
2402.0 SUC 
2454.0 SWC 
2489 CUTTS 
2497.0 swc 
2500.0 SWC 
2528.0 8WC 
2540.5 SWC 
2544.5 SWC 
2550 CUTTS 
2567.0 SWC 
2573 ClRTS 
2593 ms 
2605.0 SWC 
2624.0 SWC 
2640 CUT% 
2646.5 SWC 
2671.0 SWC 
2683.0 SWC 
2690 CUTTS 
2705.0 SWC 
2715 CUTS 
2730.0 SUC 
2735 CUT’S 
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Indarr numherm 

-32 
83 
78 

190 
140 
158 

250 
68 
71 

201 
84 
85 
22 

168 
205 

43 
86 
44 
29 

141 
142 
128 

213 
275 
138 
229 
278 

15 
143 
144 
191 
219 
215 

32 
139 

2:x 
169 

87 
75 
56 
76 
46 

118 
3 

27 
145 
173 
220 
188 
204 
159 

1 
37 

206 
16 

135 
160 
203 
170 
217 
189 
111 

88 
146 
209 

41 
124 
130 

4 
5 

161 
251 
273 
147 
148 
149 

13 
7 

89 
175 
112 
105 

79 
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72 
91 
40 
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198 
80 

113 
270 
235 

57 
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23 
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SPECIES -TION INDEX 
are the colupls in which 

SPECIES 

ACBILLEODIWIUH BIFORHOIDES 
ACKOmSPBAERA ALCIWRNU 
A~~O~SPBAERA CBASSIPELLIS 
ACBWDSPHAEHA RAI'R&IFEN?l 
AEQUITRIRADITES sPINULOsus 
AE@JITRIRADITES TILCBAENESIS 
AEQUITRIRADITES VERRUCOSUS 
ALTERBIA ACWINATW 
AHOSOPOLLIS CRuCImRt4IS 
ANAWLDSIDITES LUTEOIDES 
ANTBOSPBAERIDIIM CONVOLVULOIDES 
ANTKOSPKAERIDIUH WISEIUHIAE 
ANTULSFORITES VARIGRAJINULATUS 
APECTODIWIUH KDHUMDRPBUH 
APECTODINIUK OUINOUILATUK 
APECTODINIUK kRB4iSIVn 
APPENDICISPORITES DISTOCARINATUS 
APPENDICISPORITES TRICORNITATUS 
APTEA SP 
APTEODINIU?! AUSTRALIENSE 
APTEODINIUH CRAKULATUK 
APTEODINIUH SP. 
ARAUCARIACITES AUSTRALIS 
ARAUCARIACITES FISSUS 
AREOLIGERA SP 
AREOSPBAERIDIUZ4 SUGGESTIUK 
AUSTRALDFOLLIS OBSCURIS 
BAMISFORITES HOLODI~S 
BANKSIEACIDITES ARCUATUS 
BATIACASPAERA SP. 
BEAUPREADITES VERRUWSUS 
BDTRYOCDCWS 
CALLAOISPBAERIDIUH -1CUH 
CALLIALASPORITES DAHFIEBI 
CALLIALASPORITES TURBATUS 
CAl4EROEDNOSPORITES LATROBENSIS 
CAHEROZDNOSPORITES ORAIENSIS 
CAJtEROEONOSPORITES SP 
CANNINCIA SPINY 
CASSICULOSPRAERIDIA SP. 
CASSIDIUH SP 
CAUCA SP 
CERATOSPORITES EQUALIS 
CEREBRDCYSTA SP 
QIILTANCIELLA CF CRETACEA 
CHATANCIELU HI- 
CBATANGIELLA SP. 
CKATANGIELLA TRIPARTITA 
CBATANGIELLA VICTORIWSIS 
CBIROFTERIDIUH ASPINA- 
QIIBDFTERIDIUH DISPEBSUH GP. 
CBIRDPTERIDIUK TABULATE 
aLAmDOPBORELLA KYEI 
CBLAHYmPBORELLA SP 
CIUTRIWSISFORITES AUSTRALIENSIS 
CICATRICOSISPORITES CUN'EIFORnIS 
CICATRICOSISPORITES BUGHESI 
CICATRICOSISPORITES LUDBROOKIAE 
CICATRIWSISPORITKS RADIATUS 
CINGIRHILETKS CLAWS 
CIRCULDDINIUN DEFLANDREI 
CIRCULODINIUK SOLIDA 
CLAVIFERA TRIPLEX 
CLEISTOSPBAERIDIW SP. 
COttPOSITOSPRAERIDIUH SP. 
CONCAVISSI?l ISPORITES PENOLAENSIS 
WKTIGNISPORITES COOKSONIAE 
WNTIGNISPORITES GLEBULZNTUS 
wPTOsPORAPARADOXA 
WPTDSPORAPILEOSA 
WRDOSPKAERIDIM FIBROSPINOSUt¶ 
CORDOSPKAERIDIUN INODES 
COROLLINA TOROSUS 
CORONATISPORA PERFORATA 
WRONIFERAOCEANICA 
WRRUDII(uII  INWklPDSIlvn 
CRASSOSPBAERA WNCIN?JIA 
CRIBROPERIDINIUK EDUARDSII  
CRIBROPERIDINIU?l rp 
CRYBELOSPORITES STRIATUS 
WPANEIDITES ORTHOTEICHUS 
CYATKEACIDITES AN'NULATUS 
CIATBIDITE8 AUSTRALIS 
CYATBIDITE8 HINOR 
CYCADOPITES FOLLICULARIS 
CYCLONEPIIELIUR Wt4PACTW 
CYCLONEPKELIIJH ) IMBRANIPBORUn 
CYCmPSIELLA 
CYCLOSPORITES HUGHES1 
DAPSILIDINIUH PASTIELSI 
DAPSILIDINIUR PS EUDOWLLIGERUt¶ 
DEFLANDREAPACHYCERDS 
DEFLAHDREA PNOSPHORITICA 
DEFLANDHEA SP. 
DEFLANDRKA TNJNCATA 
DICONDDINIUH PUSILLtM 
DICTYOPBYLLIDITES 
DICrrOTOSPORITES CmPLEX 
DICTYOYOSPORITES SPECIOSUS 
DILUY?iITI!S GRANULATUS 
DILUYNITES TUBERCULATUS 
DIPRYES WLLIFERUM 
DRACODINIUR SWNCY 
DRYPTOPOLLEKITES SWILUNATUS 
ERICIPITES SCARRATUS 
EUCLADINIUH IWDURENSUS 
MOCROSPRAERIDIUH PBRAMITES 
FALCISl‘ORITES CRAMDIS 
FALCISPORITES SIRILIS 
FLORENTINIA LACINIATA 
FORAl4INISPORIS As-ICUS 

species appear. 

177 
196 
174 
163 

70 
58 

230 
225 
107 *-. 
171 
236 

92 
274 

62 
14 

6 
64 

8 
114 

93 
24 
94 
95 

136 
119 
106 
120 
121 

96 
131 
212 
252 

48 
33 

f t 
36 

164 
25 

115 
108 
152 
202 
182 
210 
125 
178 
231 
221 

63 
237 
265 
238 
153 

38 
34 
97 
98 

258 
259 
276 

59 
126 

65 
226 
277 
239 
260 
261 
232 
271 
240 - .- 
227 
280 
281 

20 
28 
60 
66 
17 
50 

9 
18 
81 

129 
154 
127 

30 

:: 
241 
233 
155 
214 
228 
123 
193 
187 
179 
172 
262 
266 
253 
242 
243 
244 
268 
254 
255 
272 

FORN¶INISPORIS DAILY1 
FORAI¶INISPORIS yoN1BAGGIWSIS 
FOVEDGLEICEWIIDITES 
FOVEDTRILETESPARVIRETUS 

!ziEE E.ELs 
ClUIBIERINA EDUARDSI 
GAHBIERINA RUDATA 
GLAPBYBODINIM VICINUK "---..---..--w. . -. 
GLEICBENIIDITES 
KALORAGACIDITES KARRISII 
KEl¶ICYSTODINIUl4 ZOKARYI 
BERKOSPORITES ELLIORII 
BESLERTONIA STRIATA 
KETEROSPRAERIDI l lH CONJUNCTUR 
BETEROSPBAERIDIU?l  KETE- 
KETEROSPBAERIDIUN LATEROBRACBIUS 
KETEROSPBAEBIDIUK SOLIDA 
H@tOTBIBLIUN BREVIRADIATUH 
t IOHOTRYBLIUN Th!%WNIENSE 
BYSTRICKODINIUK FULCRBUN 
HYSTRICKOKOLPOHA EISEKACKI 
BYSTRI~OKOLPOHA RIGADDIAE 
HYSTRICIIOKOL~ SP. 
BYSTRICKOSPRAERIDIUN TUBIFERUR 
I?lPAGIDINIIR( XACUUTDI!  
I~PAGIDINIM HARGINATA 
I.)(PAGIDINIUK SP 
IklPAGIDINIUH VICTORIANUH 
I! tPLETOSPBAERIDIM SP.1 
INTERULOBITES INTRAVERRUCATUS 
INTRATRIPOROPOLLEKITES NOTABILIS 
ISABELIDINIUR BELFASTWSE 
ISABELIDINIM COOKSONIAE 
ISABELIDINIM CRETACEW 
ISARELIDINIUH KOROJONENSE 
ISABELIDINIUH SP. 
ISCBYOSPORITES PUNCTATUS 
KIOKANSIUR POLYPES 
KISSELOVIA EDWARDS11 
KISSEL[)VIA THWPSONAE 
KLUKISPORITES SCABERIS 
LAEVIGATOSPORITES DVATUS 
LEFTOLEPIDITES VERRUCATUS 
LILIACIDITE8 SP. 
LINGULOOINIUn l¶ACEAERDPHORUK 
LYCOPODIACIDITFS ASPEKATUS 
LYGISTIWLLENITES BALHEI 
LYGISTIPOLLENITES MRINII 
HADIJRADINI~ PENTAGONW 
HALVACIPOLLIS DIVERSUS 
HALVACIPOLLIS GRANDIS 
HALVACIWLLIS SUBTILIS 
~ICROCA~IDITES ARTARCTICUS 
~ICRODINIUR SP 
~ILLIOUDIDINIU?l SP. 
I4ILLIOUDIDINIUR *JTABULATUS 
HURATODIRI~ FI l¶BRIATUN 
HYRTACEIDITES PARVUS 
HYRTACEIDITES TENUIS 
IWRTACEIDITES VKRKUCOSUS 
NELSONIELLAACERAS 
MLSOXIELLA SEMIRETIWLATA 
NELSONIELLh TUBEBWLATA 
NEORAISTRICKIA 
NOTBOFAGIDITES ASPERUS 
NOTXOFAGIDITZS BRACRYSPINULOSUS 
NOTBOFAGIDITES D~INUTUS 
NOTBOFAGIDITES DURICIDUS 
NOTBOFAGIDITES ENDURUS 
NOTBOFAGIDITES FALCATA 
NOTBOFA~IDITq FLQl~NGII ..-e-.. 
NOTKOFAGIDITES SENECTUS 
NWQRlS #NOCULATUS 
NumnJs SP 
NUWS WNDCULATUS 
ODONTOCXITINA WSTATA 
ODONTOaiITINA CRIBROPODA 
ODONTOCBITINA OBESA 
ODONTOCRITINA OPERCULATA 
ODONTOCBITINA PORIFERA 
OLIGOSPBAERIDIW COHPLEX 
OLIGOSPKAEBIDIUH PULCKERRIt¶W 
OPERWU)DINIU?l  
OPERCULODINItJH CEKTRDCARPW 
OSHUNDACIDITES UELLt4ANII 
PALAEOCYSTIDINIU?l AUSTBALINILJK 
PAWEORYSTRICNOSPH INFUSORIOIDES 
PALAEOPERIDINIUK CRETACEW 
PARALECANIELLA INDENTATA 
PERIPOROPOLLENITES DEHARCATUS 
PERIPOROPOLLENITES POLYORATUS 
PER0TRILETES JUBATUS/?KbRGANII  
PEROTRILETESrtuus 
PEROTRILRES SP 
PRTANOPENIDINIlJ?t COHATUtl  
PRYLLOCLADIDITES EU?lUCRUS 
PBYLLOCLADIDITES CUWSONII  
PIUKISPORITES NOTENSIS 
PODOSPORITES HICROSACCATUS 
POLYWLPITES ESOBALTEUS 
PROTEACIDITES ANNULARIS 
PROTEACIDITES ASPEROPOLUS 
PROTEACIDITES BUN GRANDIS 
PROYEACIDITES GRANDIS 
PROTEACIDITES INCURVATUS 
PRDTEACIDITES LElCUTONI 
PROTEACIDITES ORNATUH 
PROYF.ACIDITES PACRYPOLUS 
PROY~CIDITES RECYOMARCINUS 
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184 
218 
256 

4'6 
156 
186 
194 
19s 
285 
284 
283 
282 

99 
100 
263 
137 

31 
101 
183 

11 
157 
246 

82 
74 

122 
247 
116 

12 
207 
222 
223 
216 
264 
248 
224 
234 
249 
211 
269 
185 
165 
166 
167 
257 

51 

:f 
53 

zi 
199 
267 

19 
180 
102 
103 
117 
109 
104 

23 
21 

PROTEACIDITES SCABORATUS 
PROTEACIDITES SP. 
PROTEACIDITES SP. LARGE 
PRDTEACIDITES TUBERWLIFORHIS 
PTEBOSPMLLA AUREOLATA 
PTEROSPERHSLLA AUSTRALIEWSIS 
RRITRILFZTES AUSTROCLAVATIDITE8 
RETITRILETES CIRCOLWS 
RETITRILETES FACETUS 
RETITRILETES NODOSUS 
REUORKING - CRETACEOUS 
BING - JURASSIC 
HE'WHKING - PElB¶IAN 
HEWOHKING - TRIASSIC 
RB=IWIUR GLABRIIM 
SAULAKDIA mLAXYD0 FBORIDITES 
SANTALUH CAINOZOICUS 
SCBm4AToPHORA sPEcIosus 
SCBIZOSPORIS PARVUS 
S&NONIASPFIAERA SP 
SESTRDSPDRITES PS~ALVEOLATUS 
SPINIFERITES FUBCATUS/RAROSUS 
STERIESPORITES ANTIOUASPORITES 
STERIESPORITES PUNCTATUS 
SYSTRlAToPHORA PLACACANTRUR 
TAKYOSPKAERIDIUH SALPINX 
TE~ATODINIUH 
TETRACOLPORITES VERRUWSUS 
-SIPEORA PELAGICA 
TBIC?3ODINIUH 
TRICOLPITES 
TRICDLPITES WNFESSUS 
TRIWLPITES SABULOSUS 
TRIWLPITES VARIVERRUCATUS 
TRIWLWRITES 
TRIWLPORITES ESTOVNS 
TRICOLPORITES GILL1 
TRICOLPORITES LONGUS 
TRILETES TUBERCULIFORHIS 
TRILDSOSPORITES TRIORFXICULOSUS 
TRIORITES ItAGNIFICUS 
TBIFOROLETES BIRETICULATUS 
TRIPOROLRES RADIATUS 
TRIPDROLETES RETICUUTUS 
TRIPOROLETES SIMPLEX 
TRIFOROFOLLEKITES AHBIGUUS 
TBITBYRODINItR4 SUSPECIUR 
TRITlMtDDINIllHTEICK RETICUUTE 
TRITXYRODINIUkl TEICKSCABRATE 
TRITBYRUDINIUH TRICK VERHINUTE 
TRITEYRODINIUH TBICKVERRUCATE 
TRITHYRODINIUZJ TBIN PSILATE 
VELOSPORITES TRIOUETRUS 
VERRUWSISFORI~ KOPUKUENSIS 
VERYEACBItm 
VITREISWRITES PALLIDUS 
UETZELIELLA HAnPDENENSIS 
UETZELIELLA ORNATW 
UETEELIELLA PENTAGONAL 
UET2ELIELL.A SP 
UETZELIELLA WAIPAUAMSIS 
XENASWS CERATOIDES 
XENIKOON AUSTRALIS 
XIPBOPBORIDIXJH ALATUK 


