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SUMMARY 

402.5m(swc), 430.Om(swc) ; upper senectus Zone (lower australis Dine Zone) : 
Campanian : very nearshore marine : immature 

45 1 .Om(swc), 489.0m(swc) : middle senectu.. Zone (upper aceras Dino Zone) : 
Campanian : nearshore marine : immature 

534.5m(swc) : lower se&us Zone (middle to lower aceray Dino Zone) : 
Campanian : nearshore marine : immature 

575.0m(swc) : upper apoxyexinus Zone (upper cretacea Dino Zone) : Santonian : 
nearshore marine : immature 

650-70m(cutts) : upper apovexinus Zone (lower cretacea Dino Zone) : Santonian : 
nearshore marine : immature 

762.0m(swc), 788.0m(swc) mid apoxyexinus Zone (788.0m upperporifera Dino 
Zone) : Santonian : nearshore marine : immature 

820.0m(swc), 837.0m(swc), 875-90m(cutts), 9 15-25m(cutts) : lower apoqwinus 
Zone : Santonian : nearshore marine to very nearshore marine : immature 

927.0m(swc) : in&e&~ (almost barren) 
----. _ _. ----.- -. . . _ ‘\ .s. -- 

954.0m( swc), 1022.0m(swc) : upper maws?@ Zone : Coniacian-Tur&&$ very . 
nearshore marine with sigx%!sfTeshwater algae at 10221;;: iEi&ture 

.. -. _. _.- --. 
1048.0m(swc) :-‘..&zZone : Turonian -1 possibly non-marine lake : immature 

‘.-dO -- 
- -‘Y;... 

1107.0m(swc), 1150.0m(swc) : lower rnawsor$i Zone : Turonian : non-marine to 
slightly brackish : immature .-r-e--- *- c 

-m_._ 

1186.0m(swc), 1188.0m(swc), 1200.0m(swc) : distocarinatus Zone (infusorioides 
Dino Zone at 1200.0m) : Cenomanian : non-marine lacustrine and marginally 
marine : immature 

1208.0m( swc), 1329.0m( swc) : indeterminate (almost barren) 

1344-59m(cutts) : puradoxa Zone : late Albian : slightly brackish 
mature. 

: marginally 
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II INTRODUCTION 

After well completion, twenty five samples (21 swcs, 4 cuttings) were submitted for 
detailed study. These results are summarised herein. 

Palynomorph occurrence data are shown as Appendix I and form the basis for the 
assignment of the samples to twelve spore-pollen and dinoflagellate units of 
Campanian to Albian age. 

Specimen counts were made on all assemblages and expressed in the raw data as 
percentages. In the running text, percentages from cuttings are always bracketed 
(5%) to show that they may be inaccurate due to caving. 

The Cretaceous spore-pollen zonation is essentially that of Dettmann and Play-ford 
( 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 
Figure 3 Maturity Profile of Loch Ard-1. The oil and gas windows on Figure 3 
follow the general consensus of geochemical literature. The oil window corresponds 
to spore colours of light-mid brown (Staplin Spore Colour Index of 2.7) to dark 
brown (3.6). These correspond to vitrinite 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 the 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. 

Sample processing usually involves the following steps. Extra techniques are 
only used if required: 

w 
(9 

digest about 1Ogm of crushed rock in 50% HF overnight 
wash out several times over 10 micron polyester sieve. Acidify with cone HCl 
if flourosilicate gel forms 
heavy liquid separation used concentrated ZnBr2 with SG of 2.0. 
wash out float fraction over 10 micron polyester sieve. Acidify if Zn(OH)2 
precipitate forms 
mount a sieved kerogen slide 
ox&se in Schutze Soiution (cone XI”/6 ~XiW; with crystaiiine KC103 j 
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SPORE-POLLEN SPORE-POLLEN DINDFLAGPLLATE DINDFLAGELLATE 
ZONES HDRIZONS ZONES HOFiIZONS 

G '1 M. cDnxata la U?P= T. sectilis 
7-1 ,G. rudata 0 lb DRUG11 AM. conorata lc 

LONGUS TR. senectus. l Id 
lDwer7 A_ M. drugii le 

T. sabulosus 2a I. pellucida 2 
d IT. longus 2b 

I. korojonense 3 
I. cretacea 

LILLEI T. sectilis 3a 

' ' lowerl IT. lillei 3b 

KOROJONSWSE 
I. koro jonense 3c 

-1. pellucida 
X. australis 4 8 X. ceratoides upper . A. wisemaniae 
A. suq?estium 4a 

upper AUSTRALIS N. aceras 5 
lower N. semireticulata 

X. australis 0 6 

X. australis 7b 

T. sabulosus ie 

A. denticulata 
upper- Heteroqhaeridium 20%+ 10a 

A. cruciformis 1% CRETACZA I. belfastense 
A. cruciformis 104% d ,A. denticulata lla 

APOXYEXINUS middl 

'1 A. distocarinatusl2c 
STRIATOCONUS 

MAWSONII 1 consistent 13 . 1 
1 C.'edwardsii 14 

A. distocarinatus . 

_ J P. mawsonii 15a INFUSORIOIDES 7 C. ed&ardsii l 15 

s--B AC. edwardsii l 15b 

DISTOCARINATUS 

common saccates 
A. cruciformis Adinoflaoellates 

FIGURE 2 ZONATCW USED HEREIN SHOWING THE NUMBERED HORIZONS AGAINST 
THE EXISTING FORMAL ZONATION. 
l -f requtnt (40 109&n-common ( I I-30%> 
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FIGURE 3 MATURITY PROFILE, BHPP LOCH ARD- I 
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wash out over 10 micron polyester sieve 
add 5% KOH to dissolve humic acids 
wash out over 10 micron polyester sieve 
examine under microscope for satisfactory oxidation. repeat steps f to g if 
required 
heavy liquid separation using ZnBr2 solution (SG of 2.0) 
wash out float fraction using polyester sieve. Acidify if Zn(OH)2 precipitate 
forms . 
dehydrate onto coverslip 
mount microscope slides using Eukitt medium. 

Sample examination usually involved the following steps: 

0 a 

@I 

0 C 

(a 

0 e 

(f) 

scan two traverses at xl 0 to log the bulk of the assemblage and get some idea 
of age 
scan at x40 and count the first 100 specimens to get percentage contents for 
each species. From this, saline “Microplankton Content” (%) can be developed 
to provide an index of marine influence. Where the sample is too lean to 
provide 100 specimens, frequency is estimated from the specimens seen with 
A=abundant, C=common, F--lrequent, R-rare 
return to x10 to scan at least two large coverslips to log rare species, and 
finalise age conclusions. Log more slides if required. 
develop “Saline Microplankton Diversity” by counting up total species 
identified of dinoflagellates plus spiny acritarchs, as a second index of marine 
influence. This count includes species seen both inside and outside the court. 
develop “Freshwater Microplankton Content” by totally all freshwater algal 
elements (Botryococcus, Schizosporis, Paralecaniella, Leiosphaeridia, 
Nmnus). 
examine sieved kerogen slide for specimens of Cyathidites to establish spore 
colour for Spore Colour Maturity Index. 

P 



HI PALYNOSTRATIGRAPHY 

A 402Sm(swc), 430.0m(swc) : upper senectus Zone (lower australis Dino 
Zone) 

Assignment to the upper Nothofagidites senectus Spore Pollen Zone of 
Campanian age is indicated at the top by the absence of younger markers and 
at the base by oldest Gambierina rudata. Common forms are Dilwynites 
granulatus, Fulcisporites similis and Proteucidites spp. Frequent are 
Cyathidites and Microcachryidites. Rare but significant are Australopollis 
obscurus, Tricolpites sabuloszrs and Nothofagidites spp. Very rare Permian 
reworking was seen. 

Assi,onment to the lower Xenikoon australis dinoflagellate Zone is indicated at 
the top by youngest Nelsonieila semireticulata and N. aceras, and at the base 
by the continued presence ofX australis. All the dinoflagellate species are 
rare. 

Very nearshore marine environments are indicated by the low dinoflagellate 
content (3% and 7% downhole) and their low diversity. Freshwater algae 
(Botryococcus) are significant at 402Sm suggesting lacustrine environments. 
Spores and pollen are abundant and diverse, with cuticle frequent at 402Sm. 

Yellow spore colours indicate immaturity for hydrocarbons. 

B 451.0m(swc), 489.0m(swc) : middle senectus Zone (upper ucerm Dino 

Zone) 

Ass&n-rent to the middle N. senectus Spore Pollen Zone of Campanian age is 
indicated at the top by the absence of younger markers and at the base by 
oldest T. sabulosus. Rare but significant are Nothofagidites spp, 
Ornamentifera sentosa and Tricolpites gillii. Common taxa are F. similis and 
Proteacidites spp. Frequent are A. obscurus, Cyathidites minor, Dilwynites, M 
antarcticus and Phyllocladidites mawsonii. T. sabulosus is frequent at 430m 
and 45 1 m. Minor Permian reworking was seen. 

Assignment to the upper Nelsoniella aceras Dinoflagellate Zone is indicated at 
the top by youngest Nelsoniella tuberculata and at the base by oldest X. 
australis. Rare but significant species include Areosphaeridium suggestium, 
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Isabelidinium cretaceum and N. aceras. No dinoflagellate species are 
frequent, but Heterosphaeridium spp are consistent. 

Nearshore marine environments are indicated by the low dinoflagellate content 
(11% and 6% downhole) and diversity. Spores and pollen are abundant and 
diverse and cuticle fragments are common at 489m. 

Yellow spore colours indicate immaturity for hydrocarbons. 

C 534.5m(swc) : lower senectus Zone (lower to middle aceras Dinoflagellate 
Zone) 

Assignment to the lower iV. senectus Spore Pollen Zone is indicated at the top 
by the absence of younger markers, and at the base by oldest N. endurus. Rare 
elements include A. obscurus, 0. sentosa and Tricolporites apoxyexinus. 
Common taxa are Cyathidites minor, Dilwynites, Falcisporites similis and 
Proteacidites. Frequent is M. antarcticus. Minor Permian reworking was 
seen. 

Assignment to,the lower or middle A! aceras Dinoflagellate Zone is indicated 
at the top by youngest Odontochitina obesa and at the base by oldest 
Neisoniella aceras in swcs. Heterosphaeridium heteracanthum is frequent 
with Isabelidinium cretaceum and Odontochitina operculata consistent. A 
single Amphidiadema denticulata is considered reworked and rare 
Heterosphaeridium cf Iaterobrachius, Odontochitina porifera and N. aceras 
are age significant. 

Nearshore marine environments are indicated by the low dinoflagellate content 
(14%) and diversity. Spores and pollen are abundant and diverse. 

Yellow spore colours indicate immaturity for hydrocarbons. 

D 575.0m(swc), 650=70m(cutts) : upper apoxyexinus Zone (575m upper 
cretacea Dino Zone, 650-70m lower cretacea Dino Zone) 

Assignment to the upper Tricolporites apoxyexinur; Zone of Santonian age is 
indicated at top and base by the absence of younger and older markers 
respectively and confirmed by the dinoflagellate data. T. ap0xyexinu.s occurs 
at 575m, and the single Appendicisporites distocarinatus at 670m is considered 
reworked. Common are Cyathidites spp, Diiwynites, Falcisporires and 
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Microcachryidites. Proteacidites spp are frequent here, but not below, 
confirming the subzone. A. cruczjormis is very rare, as is Permian reworking. 

At 575m, the presence of Isabelidinium belfastense rotundata and 
Amphiadema denticulata indicate the upper Isabelidinium cretaceum 
Dinoflagellate Zone. Odontochitina porifera and Heterosphaeridium cf 
laterobrachius are also present, but no dinoflagellates are frequent. At 670m, 
oldest I. cretaceum with Isabelidinium rectanguare rectanguare and without 
younger markers considered in place, indicates the lower I. cretaceum Zone. 
Again, no dinoflagellates are frequent, but Heterosphaeridium Jletcracanthum 
is the most consistent. 

Nearshore marine environments are indicated by low dinoflagellate content 
(5% and 9% downhole) and diversity, with spores and pollen abundant and 
diverse. 

Yellow spore colours indicate immaturity for hydrocarbons. 

E 762.0m(swc), 788.0m(swc) : middle apoxyexinus fine (788.0m upper 
porifera Dino Zone) 

Assi-ment to the middle T. apoxyexinus Zone of Santonian age is indicated at 
the top by youngest frequent A. cruciformis (4%) and at the base by the 
absence of older markers. Common are Cyathidites and Falcisporites. 
Frequent are A. cruciformis, Dilwynites, Microcachryidites and 
Osmundacidites. Proteacidites are very rare here and below. Very rare 
Permian and Triassic reworking are seen. T. apoxyexinus was not seen. 

Dinoflagellates are scarce but include Jsabelidinium rectanguare at 788m 
without younger markers, indicating the upper Odontochitina por@ra Zone. 
Rare taxa include 0. porifera (788m) and Odontochitina cribropoda (762m), 
confirming the assignment. The most frequent dinoflagellate is H. 
Jjeteracantltum in both samples. Trithyrodinium marshalli and Circuiodinium 
deflandrei are consistent. 

Nearshore marine environments are indicated by the low dinoflagellate content 
(7% and 13% downhole) and diversity with abundant and diverse spores and 
pollen. 



F 820.0m(swc), 837.0m(swc), 875-90m(cutts), 915=25m(cutts) : lower 
apoxyerinus Zone 

Assignment to the lower T. apoxyexinu-c Zone of Santonian age is indicated at 
the top by the downhole influx of A. cruciformis and at the base by the absence 
of older markers. At 837m, A. cruciformis is 16% of the assemblage and the 
lower ?I apoxyexinus Zone has certainly been penetrated. At 820m however, 
A. cruciformis is only 7% of the assemblage, and so somewhat transitional 
from the middle apoxyexinus Zone. Common taxa are Cyatlzidites, and 
Falcisporites. Frequent to common are A. cruciformis, Dilwynites and 
Mcrocachryidites. Rare Permian and Triassic reworking was seen, and 
inertinite dominates several assemblages. 

Dinoflagellates are rare and lack zonal markers. TrithJtrodinium marshalli is 
persistent to the interval base but not below and may have future potential. C. 
deflandrei is consistent throughout. Lsabelidinium balmei occurs at 837m only. 
Heterosphaeridium spp and Botryococcus are the most frequent 
microplankton. 

Environments are nearshore to very nearshore marine, as shown by low 
dinoflagellate content (6%, 7%, 9%, 1% downhole) and diversity, and 
dominant and diverse spores and pollen. Significant lacustrine influence is 
seen at 820m, 89Om, and 925m as shown by significant freshwater algal 
Botryococcus (4%, 3% and 8%). 

Yellow spore colours indicate immaturity for hydrocarbons. 

G 927.0m(swc) : indeterminate 

This sample was virtually barren, with only minor inertinite and extremely rare 
spores and pollen recovered. 

H 954.0m(swc), 1022.0m(swc) : upper nuzwsonir’ Zone 

Assignment to the upper PJ?yllocladidites mawsonii Zone of Coniacian- 
Turonian age is indicated at the top by youngest Appendicisporites 
distocarinatus and at the base by the downhole decrease in AmosopoZlis 
cruc$kmis (4% and 7% within the subzone, 1% or less below it). At the zone 
top, Dilwites becomes more frequent, and A. cruciformis becomes less 
frequent. Within the zone, Cyathidites, Diiwynires, Faicisporites and 
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Microcachryidites are common, with A. crubformis and Podosporites 
microsaccatus frequent. A. distocarinatus is very rare but consistent. Very 
rare Permian reworking was seen. 

Dinoflagellates are very rare and mostly longranging. Youngest Aptea sp 
occurs at 954m and may have future potential. H. heteracantjzum and 
Botvococcus continue to be the most frequent forms. 

Very nearshore marine environments are indicated by low dinoflagellate 
content (5% and 2% downhole) and diversity with significant lake influence 
suggested by freshwater algal Botryococcus (2% and 8% downhole). Spores 
and pollen are common and diverse. 

Yellow spore colours indicate immaturity for hydrocarbons. 

I 1048.0m(swc) : mmusonii Zone, subzone indeterminate 

This sample was extremely lean with minor inertinite and very rare 
palynomorphs. The presence of P. mawsonii indicates that zone, but it cannot 
be assigned to either subzone. Microplankton are very rare but only freshwater 
algal taxa were seen (Botryococcus and Shizosporis) suggesting non-marine 
lacustrine environments. 

J 1 lOir.Om(swc), 1150.0m(swc): lower mawso& Zone 

Assignment to the lower P. mawsonii Zone is indicated at the top by a 
downhole decrease in A. crucijbrmis (from around 5% above, to ~1% in this 
subzone), and at the base by oldest P. mawsonii. Common are CyatJzidites, 
Dilwynites and Falcisporites with Gleicheniidites abundant at 1150m only. 
Frequent are Microcachlyidites. A. distocarinatus is very rare but consistent. 
Very rare Permian reworking was seen. 

Dinoflagellates are extremely rare and not age diagnostic. 

Environments are non-marine to slightly brackish with only one or two 
dinoflagellate specimens seen in each sample. Freshwater algal Botlyococcus 
is frequent at 1107m and rare at 1150m suggesting lacustrine influence. 
Spores and pollen are abundant and diverse, with large cuticle fragments very 
common at 1107m. 
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Yellow to light brown spore colours indicate immaturity for hydrocarbons, but 
approaching early marginal maturity for oil. 

K 1186.0m(swc), 1188.0m(swc), 1200.0m(swc) : distocatinatzu Zone 
(infusorioides Dino Zone at 1200m) * 

Assignment to the Appendicisporites distocarinatus Zone of Cenomanian age 
is indicated at the top by the absence of younger markers and at the base by 
oldest A. distocarinatus and the absence of older markers. Falcisporites 
simiIis is abundant with Cyathidites, Dilwynites and Microcachryidites 
frequent to common. A. distocarinatus is rare but consistent and Liliacidites 
kaitangataensis and Senectotetradites varireticulatus occur at 1186 only. 
Permian and Triassic reworking are consistent and some Early Cretaceous taxa 
are reworked, especially at 1188m. 

Dinoflagellates are present only at 1200m and include Cribroperidinium 
edwardsii, indicating the Palaeohystrichophora infusorioides Dinoflagellate 
Zone. AI1 species are extremely rare. 

Environments are non-marine lacustrine at 1186 and 1188m, shown by the 
total absence of dinoflagellates, frequent freshwater Botryococcus (10% and 
3%), and diverse spores and pollen. At 1200m, marginally marine to brackish 
environments are shown by very rare dinoflagellates (2%), their very low 
diversity (3 species) and Botryococcus content (3%). Pollen and spores are 
abundant and diverse. 

Yellow to light brown spore colours indicate immaturity for hydrocarbons, 
approaching early maturity for oil. 

L 1208.0m(swc), 1329.Om(swc) : indeterminate 

These two samples are extremely lean, yielding rare inert&e and very rare 
spores and pollen. Some of the spore pollen are clearly caved (?I sabulosus). 
No microplankton were seen but two few pal-ynomorphs were observed to 
consider this diagnostic of non-marine environments. 

M 1344-59m(cutts) : paradoxa Zone 

Assignment to the Coptospora paradoxa Zone of Albian age is indicated at the 
top by youngest C. paradoxa (coincident with the downhole influx offem 
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spores including Cicatricosisporites australiensis, Clybelosporites striatus, 
Forarninisporis asymmetricus, Trilobosporites trioreticulatus and Triporoletes 
bireticulatus) and at the base on oldest C. paradoxa. Common are Cyathidites 
minor, Falcisporites similis and Mcrocach~idites while C. australiensis is 
frequent. Senectotetradites varireticulatus is a&o present. 

Slightly brackish environments are favoured by very rare spiny acritarchs and a 
single dinoflagellate species. These could be caved in these cuttings, but the 
absence of other obvious caving suggests that they are probably in place. 
Bot?yococcus is very rare but spores and pollen are abundant and diverse. 

Light brown spore colours suggest marginal maturity for oil but immaturity for 
gas/condensate. 
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Iv CONCLUSIONS 

The sampled section comprises the early Campanian to Albian (upper senectus to 
paradoxa Zones) in nearshore, marginally marine and non-marine environments. At 
the base, Albian Eumeralla Formation is securely dated in brackish environments. 
The Cenomanian distocarinatus Zone is marginally marine at the base, but shallows 
to freshwater lakes at the top. The Turonian lower mawsonii Zone is brackish while 
the Turonian-Coniacian upper mawsonii Zone deepens to become very nearshore 
marine. Further deepening occurs into the nearshore to very nearshore Santonian 
lower apovexinus Zone, then into the nearshore Santonian-Campanian middle 
apo,ryexinus to middle senectus Zones. Above that, shallowing again occurs into the 
very nearshore marine Campanian upper senectus Zone. Younger section was not 
sampled. 

At the base, the section is only marginally mature. 
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,,s,M,OIWAY SPORE-POLLEN ZONES LLNATW K, CL* 

Environments : 
0 lacustrinc (algal acritarchs). 
Vnon-marine (no or very few 5I algal atritarchs). 
* brackish (spiny actitarch, no or very few dinoflagtllates 1%). 

*/fimarginal marine (l-i1 very low diversi:y dinoflagella:es). 
fi nearshore marine (6-301 low to medium diversity dinoflagtllarts). 

&/~hinttrmtdiatt marine (31-608 medium diversity dinoflagellares), 
bhoftshort marine (61840% medium to high diversity dinoflagellates). 
e far offshore marine/oceanic (818-1008 high diversity dinoflagellatts 

and/or planktonic forams). 

. 
Confidence Ratings : 

0 : good to excellent with numerous tone fossils in core/sue. 
1: fair with rare zone fossils in core/sue. 
2 : poor with non-diagnostic aastmblagt in core/sue. Often occurs next to a 

dis:inctive 0 to 1 rating, lacking the zone foasil seen adjacent. 
3 : good with tx:inc:ion event (top range) in cuttinga. 
4 : poor to fair with inception event (base range) in cu::ings and therefore 

may be picked too low if caved or too high if swamped by cavings. 
5: poor 

to a 
with non-diagnostic asaemblagt in cuttinga. Usually seen ad jaccnt 
higher rating and picked on the absence of key zone fossil. 

? : no confidence. Picked as a best guess in very poor da:&. 

DaZa recorded Sy : Roger Morgan May 94 
Roger Morgan May 94 

Daza revised by : 
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Environments : 
0 lacustrine (algal actitarchs). 
Fa non-marine (no or very few 
* brackish (spiny acritarch, 

59 algal acritarchs). 
no or very few dinoflagellates 

J%/fimarginal marine (l-51 very low diversity dinoflagellates). 
l\). 

h nearshore marine (6-309 low to medium diversity dinoflagellates). 
k/&bintermediate marine (31-609 medium diversity dinoflagellates). 

hfioffshore marine (611-801 medium.to high diversity dinoflagellates). 
@  far offshore marine/oceanic (al%-100% high diversity dinoflagellatcs 

and/or planktonic forams). 

Confidence Ratings : 
. 

0 : good to excellent with numerous zone fossils in core/we. 
1 : fair with rare zone fossils in core/svc. 
2: poor with non-diagnostic assemblage in core/sue. 

distinctive 0 to 1 rating, 
Often occurs next to a 

lacking the zone fossil seen.adjacent. 
3 : good with extinction event (top range) in cuttings. 
4 : poor to fair with inception event (base range) in cuttings and therefore 

may  be picked too lov if caved or too high if swamped by cavings. 
5 : poor with non-diagnostic assemblage in cuttings. Usually seen adjacent 

to a higher rating and picked on the absence of key zone fossil. 
7 : no confidence. Picked as a best guess in very poor data. 

Data recorded by : Roger Morgan May  94 
Data revised by  : 

Roger Morgan May  94 
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GAMBIERINA RUDATA 
GILLINIA HYMENOPHORA 
GLEICBENIIDITES 
HETEROSPHAERID IUM CF LATEROBRACHIUS 
BETEROSPHAERID IUH CONJUNCTUB 
HETEROSPHAERIDIUM HETER- 
HETEROSPHAERIDIUM SOLIDA 
ISABELIDINIUM BALKEI 
ISABELIDINIUM BELFASTENSE 
ISABELIDINIUM BELFASTENSE ROTUNDATA 
ISABELIDINIUH COOESONIAE 
ISABELIDIRIUM CRETACEUR 
ISABELIDINIUM RECTANGULARE CONTRACTUM 
ISABELIDINIUI'! RECTANGULARE DIVERSUM 
ISABELIDINIUM RECTANGULARE RECTANGULARE 
ISCEYOSPORITES PUNCTATUS 
KIOEANSIUM POLY-PES 
KLUXISPORITES SCABERIS 
KUYLISPORITES "ZIPPERI" 
xUYL1sPoRITEs LUNARIS 
LAEVIGATOSPORITES OVATUS 
LEPTOLEPIDITES MAJOR 
LEPTOLEPIDITES VERRUCATUS 
LILIACIDITES KAITANGATAENSIS 
LYCOPODIACIDITES ASPERATUS 
LYGISTIPOLLENITES FLORINII 
MADURADIHIKJMPENTAGONUH 
WICRHYSTRIDIUI '4 
MICROCACERYID ITESANTARCTICUS 
MICROPLANKTON -FREsHwATER- %  
HKROPIJWRTON-SALINE-% 
MICROPLANKTON -SALINE-'DIVERSITY 
WILLIOUDIDINIUH.TENUITAMJLATUS 
mspoR& 'pLoRmA Y.. .' 
WON-  A- ..-.'-- ':... 
NELSONIHLLA PSILATE .' 
NELSONIELLASEKUlETICULATA 
NBLSjXJIELL?iJ 'UBRRCULATA 

I 



-34 
-35 
~42 
50 
31 
47 
48 

5 
21 
38 .e 

Yl 
233 
.29 
77 
24 

.40 
78 

.19 
-13 
-14 
.38 
04 
05 
79 
23 
30 
51 
80 
06 
26 
27 
51 
52cpREWORKING TRIASSIC 

NOTHOFAGIDITES ENDURUS 
NOTHOFAGIDITES,PROTOSENECTUS 
NOTEOFAGIDITES SWCTUS 
NllHHUS MONOCULATUS 
ODONTOCRITINA CRIBROPODA 
ODONTOCHITINA OBESA 
ODONTOCHITINA OBESOPOFUFERA 
ODONTOCBITINA OPERCIJLATA 
ODONTOCHITINA PORIFERA 
ODONTOCBITINA STUBBY 
OLIGOSPRAERIDIUM COMPLEX 
OLIGOSPHAERIDIUR PULCHERRIHLJR 
ORMMENTIFERAMINIKA 
0RNAKmT1FERAsENT0SA 
OSMUNDACIDITES WELLMANII 
PALAEORYSTRICHOSPHORA IRFUSORIOIDES 
PERIPOROPOLLEN1TF.S POLYORATUS 
PEROTRILETES JUBATUS/NORGANII 
PHIMOPOLLENITES PAHNOSUS 
PHYLLOCLADIDITES EUNUCHUS 
PHYLLOCLADIDITES HAWSONII  
PHYLLOCLADIDITES VERRUCATUS 
PILOSISPORITES GRANDIS 
PILOSISPORITES NOTENSIS 
PODOSPORITES HICROSACCATUS 
PROTEACIDITES 
PROTEACIDITES URGE 
PTEROSPERMELLA AUREOLATA 
RETITRILETES AUSTROCLAVATIDITES 
RETITRILETES CIRCOLUMENUS 
RETITRILETES FACETLTS 
RETITRILETES NODOSUS 
REWORKING PERMIAN 

4: 2 SCHIZOS.PORIS RETICULATUS 
9'1 
14 
86 
43 
56 
44 
45 
87 
46 
88 

-3 
32 
83 
15 
84 
18 
25 
39 
37 
35 
26 
50 

SERECTOTETRADITES VARIRETICULATUS 
SPINIFERITES FURCATUS/RAROSUS 
STERIESPORITES ANTIQUASPORITES 
STERIFSPORITES REGIUR 
SUBTILISPRAERA SP 
TRICOLPITES 
TRICOLPITES CONFE!%US 
TRICOLPITES GILL11 
TRICOLPITES -s1s 
TRICOLPITES SABULOSUS 
TRICOLPORITES APOXYEXINUS 
TRICOLPORITES LILLIEI 
TRILOBOSPORITES TRIORETICULOSUS 
TRIPOROLETES BIRETICUXATUS 
TRIPOROLETES RETICULATUS 
TRIPOROLETES SIMPLEX 
TRITHYRODINIUR MARSHALL11 
TRITHYRODINIUH PUNCTATE 
TRITHYRODINIUR THI.cK RETIC 
VELDSPORITES TRIQUETRUS 
VITREISPORITES PALLIDUS 
XENXXU.5 CERATOIDES 
XMIKOON AUSTRALIS 


