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INTERPFtETATIVE DATA 

Summary 
Sixteen cuttings samples were analysed in Najaba-1A with the focus of the 
palynological investigation concentrated on the Sherbrook Group. Only one 
sample was analysed from the older Eumeralla FormaCioc.. This new data is 
integrated with previous work by Dettmann (1986) and a synthesised 
interpretation of the palynological zones, their ages and correlations to 

established aad possible new stratigraphic units summarised in the 
following table: 

Table-l: Palynology of Sherbrook Group in Najaba-IA. 

1 MAASTRICHTZAN 

I 

SAND 
1465-1762m Lower T. Iongus 

1525n 

I - I ! N. seoectus 

EARLY 
CAMPANLAN 

PAARATTE 
FORMATION 

and 

1765m 

T. apoxyexio us 
1875-2305m 

to 
SANTONIAN 

MOUNT SALT 1 
FORMATION I 
1’762-2645m T. apoxyexinus 

I 
to P. mawsonii  

239*2520m 

I I 
I 

Equivalent to 

CONJACXAN to MORUM and P. mawsonil  

I 

TURONlAN FLAXMAN 265 1*-2780m 
FORMATIONS 
2645-2805m 

I Equivalent to 

I TURONLAN FLAXMAN and/or P. ma wsonii 

WAARRE 2805*-2820m 
FORMATION 
2805-2855m 

ALBIAN 
EUMERALLA 
FORMATION 

285%3420m T.D. 

C. paradoxa 
2870-2887*m 

I I I 

e---u- - 1 
MXCHOPLANKTON 

ZOKFS (SUUZONES) I 1--vilp 
-==-I 

Not sampled 

-- I 
I? pyrdpborum to 

M. drufgii 
1465m 

I: crctaceum 
1980m 

0. porifera 
2186.5*-2390m 

Indetermiuate 

I 

Indeterminate 

No zones 
defined. I 
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F4.B. Depths marked with asterisks are re-interpretations of data in Dettmann !l’iA6) 

.idditional interpretative data 071 each of the new samples with zone 
identification and Confidence Ratings are recorded in Tab!e-2, whilst basic 
dat2 on cuttings lithologies, sample quantities, residue yields, preservation 
and diversity are recorde 2 on Tables-3 and4. Aa &e cuttings samples are 

badly contaminated with caved species only the most abundant an> 
stratigraphically significant species are recorded on Tables-5 et 6. 

Between 12 Co 56 grams (average 20.6 g) of the cr:ttings v:ere collected b> 
the author then forwarded to Laola Pty Ltd in Perth for processi;?g. Kerogeu 
slides were prepared with f;l, ‘+Gred and unfiltered Cractionc;, and where 
sufficient residue was recovered se;Jarate oxidised slides were prepared from 
fractions concentrated from the residues using 8 and 15 micron filters. The 
palynomorph abundance data presented in Table-5 was obtained from 
.sounts m&de on slides prepared -?Gng an 8microns filter c!o’L%. 

Disappointingly, although moderate to high rcsitiue yields wcr:- ~:~tr:;i:ted 
from most samples, the palynomorph ccrczrtrdtioo-, qere low on the 
palynologica! slides and palynojuorph prmservation was overall pco~. This ir. 
rcfiected in the uncertainty in a nuz’aer of the zone picks and low 
confidence ratings. Surprisingly, rcr:orrjec? s~z-+ ;rsi!,tin div.zTsity was stt’ri 
quite high averaging 29+ s;,scies per sample ( Ya’ble4j. Hrrxcver, key zone 

inoel: SF.* ties were relatively rare. Similarly, while rniclc#pras ktc)z 
abundance on aTerage was comment tiversity was low averaging 5+ species 
per sample, and the key index species were rare and difficult to find. 

Similar assemb&,ts appear to have been obtaiued from the six sidewall 
cores examined by Dettmann (1986) thycqzyh the Sherbrook Group, as her 
recorded assemblages are dominated by long range species with index 
species of both spore-pullen and microplankton seemingly rare or 
inconsistent in their occurrence. 

Geological Comments 
1. The deepest cr ‘..: * q<s at 2870m gave a. za-cd or typical Eumeralla 

Formattan assemblage which is asstg.=:c.i to theC. paradoxa ‘ione as 
~vas also the sidewall core; at 2887~1 examined by Dettmacn (1986). 
The assemblage examined was poorly preserved so ii: is possible that 
the top of the Eumertilla Formation could be as young as theI? 

pannosus Zone. 
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2. The basal sample from the Sherbrook Group at 2820m clearly belongs 
to the P. mawsoniiZone and this is confirmed by the assemblage 
recorded from the sidewall core at 2805m by Dettmann (1986). Index 
species for the Waarre Formation such aslppendicisporites 
disCocariuacusand other mostly undescribed spores and pollen and 
associated microplankton such ssCr.ib;-operidinum edwardsiihave not 
been found hp either study suggeariug Crcm the age equivalent section 
to the Waxrre Formation is not present at the Najaba-1A locality. This 
interpretatiort is somewhat tentative as ‘rhzF. mawsoniiZone is now 
known to range to the base of the Wtrarrc: Fr;xz&ion in the type area 
of the Psrt Campbell Etuba~ment and absembiages from Najaba-1A a;e 
quite poor being dominated by long ranging species and lacking the 
new index specie. Q  which hart? enabled suhdivision of theP. mawsohi 

Xonc?. 

.t. The shaly interval between 2!i4.- != 2805m wh?lch has been referred to 

the Belfast Mudstone in the well completion report is here considzred 
to be cqlliv??er;t to the informal Morum Formation or to be equivalent 
to troth the Mo.*um and Flaxman Formations. The correlation is bzsed 
cn overall composition of the spore-pollen assemblages as the key 
din~ficrgcli.~tes (see Ynrtridge, 1996a) charactetietic of these 
formations were not recorded in Najabsl-1A. 

4. The time equi=Pent to the base of the type section of the Belfast 
Mudstone is considered to be represented by the sample at 1980m 
which contain the I. cretaceum Zone dinoflagellates as well as the first 
appearance of a substantial increase inProteacid?espollen. This 
latter feature is characteristic of the spore-pollen assemblages from 
the type loca.ity of the Belfast Mudstone in Port Campbell-l. It is 
therefore suggested that the slightly more shaly section on tbe gamma 
logs between 1960 -204Z.m in Kajaba-1A may reflect the marine 
incursion associated with the type Belfast Mudstone. This 
interpretation is supported by the fact that the highest abundance of 
marine dinoflagellates in Najaba-1A is recorded in this interval at 
198Om. 

5. Accepting the palynological correlation that the base of the Belfast 
Mudstone lies at about 2045m an alternative lithological 
interpretation is suggested for the thick section between -1520m to 
2645m which is crlrrently referred to as undifferentiated Paaratte 
Formation in the well completion report. Following the nomenclature 
for the Sherbrook Group in the western Otway Basin proposed by 
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Reynoids et >a.<. (1966) the section above 1380m is assigned to the 
Paaratte For-nation while the section down to 2645~11 is assigned tc 
the Mount Salt Formation. 

6. Relative to the sequence penetrated in the Port Campbell ?,I:.b-.?rr af~t 

the interval representco hy t&0. ,vo.~-il’cra Zoue And ;hc underlying 
indeterminate T. apoxyexinus/P. rmz;ti.‘LcotliiZ3nt? interva’. iow?. to 
2645m have thickened considerably. The time equi:;:ilert of this 450+ 
met;.cs thick sect’an is leas than 25 met. QS in tbe nell sampled 
L+-~ngley-i well (Partridge, 1994) and siinilar thicknesses are known 
from other wells in the Port Campbell Embaymeht Fhe maximum 
thickness in the Port Campbell Embayment probahly occurs ii. the 
Port Campbell-Z well were it is 190; metrer; thick. U-Ifortunately 
insufficient palynologic31 control is available in rnis Jatter welk to 
FraJicLz B lrpper l’iait I:.% the unit or a pl:rciee ihickness. 

7. The upper A’aaratte sectio;l between -1762111 tc ,P5Om ir, Jqajata-16 is 
interesting in that the N. zzcer.?s and X. ausbalis Zones a: e pearly 
deveJopec! and relatively thin. In this Najaba-1A resembles weirs in 
South Auslralian where these ?vnes tire thin, rather than, wella in the 
offshore Victorian port.:.on of tsa? ;rzsln or In tJ,e Port Campbell 
Er,rlray.tient where these zone-6 are quite thick (PartrLIge, 3.996b). 

8. The pi?zk for the , !jase of the Timboon Sand at 17621~ was takea from 
on the electric log supplied by the Department of Energy and Minerals 
Victoria. This boundary, on tSe available palynological control, would 
lie within Campauiau and therefore approximate the base of the 
Timboon Sand as used over most of the Prbrt f,amphc!? J3mbayrz cnt. A 
shallower log break evident on the gamlna Ic,g ~3 a&~.. 1520111, with an 
even more sandy section above, would iu turn cliuates to another 
unconformity or sequ<-.p.ce bourtci.1r-y *.vithin the9: long-us Zone and is 
of Mid-Maastrichtian age. This break is correlated with the major Mid- 
MaastrLchtian unconrbrmity recognised on the Norib West Shelf by 
Apthorpe (1979). 

9. The Cretaceous/Tcr?iary boundary I;nGe intcrpr*ted to lie between 
1455-1465m is p~;ri_v Cc-Teioped on the logs available from Najaba-lA, 
bat its presence is strongly suggested by the palynology of the 
cuttings at 14651~. However, the sidew:4J1 core at 1460.5m within this 
shale is confusing because the palynological assemblage recorded by 
Dettmann (1986) is more typical of the overlying Pebble Point 
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Formation. To explain this ;c,omal.y it Is suggested there ma-~ be 
reworking at the top of the C4aceous/Tertiary boundary shaic. 

JO. TLC t.-;:a1 microplankton percentage quL>ted on Tables4 & 5; jt:&ildrtb 
,dl dincfl3gellate, acritarchs and algal cysts. On Table-2 the enigmatiba 
algai cg :: rIfi* gsolj3?Iis c-ruc!,Cn. . . *mj!s:jls qxc:viClei , 3’ a separate 
Ttirce;tzge. It has a ~a~.u:~.,~~rcc. of “10% between 2190-e2655m wh3;t 
the ~CSL of the microplankton which are martnc diuoflagcllates only 
have abund.ances between 2’;G to ‘io/,. ?‘.r.:s !?.igher abundance of 

Amo~~p~fl is cru=ifbrm&rclative to i&t- marine dinoflagcllates i*: 
i- ier-;re!ed as reflectin% SI :-l*..cre prorrilnal deposition environment anti 

probably more brackish saii:lity. 

Jdostratigra$y 
The zone and age determinatiuns are bassd on t?F Aur.tr,clis wide Meso:oic 
spore-pollen and microplankton zonation aehemes clcjcribed by He&y, 
Morgan & Partridge (‘1987). Author citatiotis for most spore-pollen species 
can be sourced from Helby, Morgan & Partridge f 19!37), Dettmanrr (1963), 
Staver &s Partridge (1973) or other references cited herein, whilst authca 
citations for dinoflagellates can be found in the inde;i of Lentin & %Wliarr.s 
(1593). Species name Z fo!?owcd by “LW” are unpublished manuscript names. 

Palaeoperidinium pyrc~hotum to 
ikn~roi::Lfa drzx~*ii a;,‘cropihnlton Zones. 
Interval: 1465-:.-i96 metres. 
Age: basal Danian to Ear?; Naastxicht:‘an. 
The shallowest occurrence: c fF~.!tiea~e~:~di-~ium pyrophcrumand .?~anumiella 

druggiiand/or X. conorata define the ‘.ops of their respective zones and 
t ILL Ir occurrence togc th* Y :r. t5e c:~<tings sample at 1465m is considelei 
tp;l:cal0f the Cretaceoc;/? ‘crtiary boundary shale in the Otway Basin. ‘I;ne 
M. dru&iZone also extends below the boundary shale and is recorded in 
cm? ‘-in!.:.54 at 14”~~ J.+ * 1’ * and sidewall core Lt 1496m r-rber 3 it ir; assclciated with 
good T. Iongus Zone spore-pollen assemblagee. tinibrtunately the spore- 
pollen assemblage in the cuttings at 1465m cannot be considered reliable as 
it is dominated ‘by species caved from, the overlying Pember Mudstone. 

Tricolpites 1ongzzs spore-pollen Zone. 
Interval: 1490-1525 metres. 
Age: Maastrichtian. 
The shallowest cuttings is dominated by spore-pollen caved from the 
Pembel: Mudstone with only the index speciesl3atteoipol sectilis 
recorded. The zone assignment is however clearly supported by the good 
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assemblage recorded fxom the sidewall core at 1496m which contains the 
index species Forcipites (al. Tricolpites) Iongus, F. sabulosus, Tricolporites 
IiIIici as well as B. sectXs(Dettmann, 1986). In absence of any abundance 
data it is not known if this latter sample belongs tu the Upper subzone. The 
deeper cuttings at 1525m contains a much better assemblage v:ith 
numerous Late Cretaceous index species. It is no older t;ran ?lie’f. rbcrkus 
Zone b:lst;d on the presence of the eponymous spb:cies andTetracoIporites 
p-c? .“:: YY~“S and is assigned to the Lower subzone based on the absence of . . 

Sterexspordtes ( ‘Iripulrctisporizj spp. 

Nothofigidites senectus spal:e-pollen Zen c 
Sample at: 1765 met-es. 
A,ge: Early Campanian. 
Tl:e tot of the N. seaectusZone is picked at 1765m on the common 
pr2seui c’ of the eponymous species associated with commonlc‘orcipites 
sabulosus and absence of younger index species.Nothofagidites senectus 
a7rw =lso recorded in the t ;Jo cuttings at 2 190m and 2305m, but based on 
the asboAted spore-pollen and microplankton assemblage in these samples, 
and absencts of N. senectus in the sidewall core analyzed by Dettmann 
(1986) at 2ib&Sm, these two deeper records are considered to be caved. 
The associated microplankton in the sample are non-diagnostic except for a 
single partly obscured specimen tentatively identified aflenikoon 
australis 

Tricolporites apoxyexinus spore-pollen Zone 
Interval: 1875-2305 metres. 
Age: Santonian. 
The base of the T. apoxyexinusZone is identified on the oldest occurrences 
in the cuttings of Latrobosporites amplusat 2305m and Ornamentifera 
sentosaat 2190m. A much higher confidence base to the zone can be 
assigned to the sidewall core at 2186.5m which also containsO. sentosa as 
well as the eponymous species Tricolporites apoxyexinus(Dettmann, 1986) 
The common occurrence OfProteaciditesspp. in the counts in the shallower 
cu?ings at 1875m and 198Om is consistent with the upper part of the 
T. apoxyexinusZone based on work in the Port Campbell Embayment 
(Partridge, 1996a). The top of the zone is picked at the sample below the 
deepest in situ occurrence ofN. senectus. 

The three cuttings samples between 2390-2520m lack diagnostic species 
which would allow confident assignment to either theT. apoxyex-inusor 
P. n;awsoniiZones. Howpver, the common occurrence ofCupre.csacitessp. 
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and presence of Clavifera vultuosusm c indicates the interval is no older 
than the upper third of theP. ,mawsoni/Zollc, 

Isabelidinium cretaceum microplankton Zone. 
Sample at: 1980 metres. 
Age: Santonian. 
This moderate diversity assemblage dominated byKeterosphaeridiumspp. 
and containing IsabeIic’inium belfasterlseand Hexagonifera glabra and 
Tlithyrodinium vermiculatacan be assigned to the I. cretaceum Zone even 

in the absence of the eponymous species. 

Odontochitina porifera microplankton Zone. 
Interval: 2190-2390 metres. 
Age: Santonian. 
The 0. porifera Zone in Najaba-1A is identified on presence ofChatangieUa 
tripartita and absence of younger index species. The other species in the 
low diversity assemblages recorded are long ranging and are not considered 
diagnostic. 

PhyI..ocIadidites mawsonii spore-pollen Zone 
Interval: 2655-2820 metres. 
Age: Ccniacian-Turonian. 

This interval contains relatively non-descript assemblages which are assigned to 

the P. mawsoniiZone based on the shallowest occurrence of7ZuguIatisporites 
admirabilisms at 2655m and oldest occurrence ofphyllocladidites mawsoniiat 
2820m. The assemblages appear to be younger than the Waarre Formation based 

on the absence of characteristic species found in that unit such as 

Appendicisporites distocarinatusand the rxanuscript speciesHoegisporis trinalis, 
Lacvlrgatosporites musaand Densoisporites murctus.Little confidence however can 

be given to this latter observation because of low concentration of palynomorphs 

and overall poor preservation. 

Coptospora paradoxa spore-pollen Zone. 
Interval: 2870-2887 metres. 
Age: Late Albian. 

-_ 
This ir.terval is assigned to theC. paradoxa Zone on the presence ofPilosisporites 

grandisand PerotriIites majusin the deepest cuttings examined at 2870m and the 

presence of the eponymous cpccies in the sidewall core at 2887m examined by 

Dettmann (1986). The cuttings assemblage is dominated bsyathiditesspp. (35%) 

and Podocarpiditss spp. (19%) with the common occurrence ofCicatricosisporites 

spp. (8%) and is considered tl+czl of the Eumcrnlla Formation. The in situ 

microplankton recorded are all fresh water types. 
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Table-2: Interpretative Palynological Data for Najaba-lA, O tway Basin. 
Sample Depth Spore-Pollen Zone *CR Comments and Key Species Present 

Metree (Microplankton 
Zones and Subzone) 

Cuttings 1465 

Cuttings 

Cuttings 

Cuttings 

Cuttings 

Cuttings 1875 T. apoxyexinus D2 

Cuttings 

Cuttings 

Cuttings 

Cuttings 

Cuttings 

Cuttings 

Cuttings 

Cuttings 

Cuttings 

Cuttings 

(P. pyrophorum and D2 
M. druggid 

1490 

1525 

T. Iongus D4 
(M. druggid D3 

Lower T. fcngus D1 

1685-90 

1765 

Indeterminate 

N. senectus 
? X. australis 

D2 
D5 

1980 T. apoxyexinus D4 
(I. cretaceumj D4 

2190 T. apoxyexinus D2 
(0. poriferaj D Q  

2305 T. apoxpexinus D4 

2390 

24’10 

T. apoxyexin us to 
P. ma cvsonii 
(0. poriferaj D3 

T. apoxyexiausto 
P. ma wsonii 

2520 T. apoxyexinus to Microplankton 5%. 
P. ma wsooii Amosopollis cruciforr~isl2%. 

2655 P. ma wsooii D4 

2780 

2820 

2870 

P. ma wsonii D4 

P. ma wsonii D2 

C. para doxa D4 

Microplanktl R 20%. 
Key index species of both zones present in 
heavil-1 caved zsetmblagt. . 

Microplanhton 20%. 
Frequent Manumiella cncroratain henvily 
caved assemblage. 

* ‘croplankton <19/o 
. -3s for Forcipites longusand 
TetracoIpotites verrucosus 

Very low yield sample without key species. 

Microplankton -2%. 
Nofhofigidites senectus9% 
Proteaciditesspp. 17% 
Possible Xenikooo austrafisrecorded. 

Microplankton -2 :‘o 
P:oteaciditesspp. 7%. 

Microplankton 24%. 
AmosopoUis cr2ciformis6% 
Proteaciditesspp. 0%. 
Heterclsphaeridium heteracanthumdominates 
microplankton. 

Microplankton -7%. 
Amosopollis cruciformis- 10% 
Proteaciditesspp. ~1% 
LAD of Chatangiella tripartita, 

Microplankton -6%. 
Amosopoflis cruciformisl 1 .5%. 
Nothofagfdites senectusis considered caved. 

Microplankton -2%. 
Amosopollis cruciformisl2% 
FAD of Cha tangiella tripartite, 

Microplaakton -2%. 
Amosopollis cruciformis 16%. 

Microplankton -2%. 
Amosopollis cruciformislO%. 
LAD Rug&a tisporites admirabilic 

Microplankton ~10%. 
Amosopoilis cruciformis<2%. 

Microplankton -4%. 
AmosopoUis cruciformis-2%. 

Microplankton caved and ~1%. Spore-pollen 
characteristic of Eumtralla Forma:ion. 

-Ck3 =  Corfidtnce Ratings 
LAD = Last Appearance Datum 
F..& =  First Appearance Datum 
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Confidence Ratings 

The Confidence Ratings Lssigned to the zone identifications on Table-Z are 
quality codes used in the STRATDAT relational database developed by the 
Australian Geological Survey Organisation (AGSO) as a National Database for 
interpretive biostratigraphic data. Their purpose is to provide a simple 
relative comparison of the quality of the zone assignments. The alpha and 
numeric components of the codes have been assigned the following 
meanings: 

Alpha codes: Linked to sample type 
A Core 
B Sidewall core 
C Coal cuttings 
D Ditch cuttings 
E Ju;lk basket 
F Miscellaneous/unknown 
43 outcrop 

Numeric codes: Linked to fossil assemblage 
1 Excellent confidence: High diversity assemblage recorded 

with key zone species. 

2 Good confidence: Moderately diverse assemblage 
recorded with key zone species. 

3 Fair confidence: Low diversity assembiage recorded with 
key zone species. 

4 Poor confidence: Moderate to high divertsty assemblage 
recorded vzithout key zone species. 

5 Very low confidence: Low diversity assemblage recorded 
without key zone species. 
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PASIC DATA 

Table-3: Basic Sample Data-Najaba-lA, Otway Basin. - 
SAJJ’XPLE UEPTH LITHOLOGY 

TYPE (Metres) 

Cuttings 1465.0 80% red-brown Q clear quartz sandstone; 20% 
siltstone/shale. 

SAMPLE RESIDUE 
WT k) YIELD 

27.8 Low 

Cuttings 1490.0 70% sandstone; 30% siltstone/shale. 20.0 Low 

Cuttings 1525.0 65% shale/siltstone; 35% quartz sandstone. 14.2 High 

Cuttings 1685-90 Composite of two 5m cuttings intervalscomprising: 56.6 Low 
>90% quartz sandstone with <lo% shale/siltstone. 

Cuttings 1765.0 70% shale; -30% sandstone. 12.3 High 

Cuttings 1875.0 60% shale; 40% light grey fine grained sandstone. 17.5 High 

Cuttings 1980.0 70% medium grey shale/siltstone; 30% cemented 15.0 High 
fine grained sandstone. 

Cuttings 2190.0 30% shale medium grey; 70% cemented light grey 15.7 Moderate 
fine-medium sandstone. 

Cuttings 2305.0 40% medium greg shale. 60% fine-coarse sandston 18.7 Modcrate 

Cuttings 2390.0 95% medium greg mudstone; ~5% sandstone. 12.5 High 

Cuttings 2470.0 95% medium grey shale/siltstone; <5% sandstone. 24.0 High 

Cuttings 2520.0 >95% light grey mudstone; ~5% sandstonc. 21.9 High 

Cuttings 2655.0 85% medium greg shale; 15% fine-medium quartz 18.5 High 
sandstone and siltstone. 

Cuttings 2760.0 >95% dark grey shale; ~5% sandstone. 14.5 High 

Cuttings 2820.0 75% dark grey shale; 15% siltstone; 10% sandstone 21.5 High 

Cuttings 2870.0 70% light-medium shale; 30% fine light grey 19.9 Moderate 
sandstone. 

- 
A*rcrage weight 20.7 

--1 
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Table-k Basic Palynomorph Data for Najaba-lA, Otway Basin. - - 
SAMPLE DEPTH Palynomorph Palynomorph Number Microplankton Number 

TYPE (Metres) Concentration Preservation S-P Abundance M P  
Species’ Species* 

Cutting 
8 

Cutting 
8 

Cutting 
8 

Cutting 
S 

G\tting 
8 

Cutting 
8 

Cutting 
S 

Cutting 
8 

Cutting 
8 

Cutting 
8 

Cutting 
S  

Cutting 
S 

Cutting 
8 

Cutting 
8 

Cutting 
S 

1465.0 High Poor -good 

1490.0 High Good 

1525.0 Moderate 

1685- Low 
90 

1765.0 Low 

1875.0 Moderate 

1980.0 Low 

2190.0 Moderate 

2305.0 Low 

2390.0 Low 

L470.0 Low 

2520.0 Low 

2655.0 Low 

2780.0 Very low 

2820.0 Very low 

2870.0 High 

Poor 

Poor-fair 

Poor-fair 

Poor-fair 

Fair 

Fair 

Poor 

Poor-fair 

Poor 

Poor 

Poor 

Very poor 

Very poor 

Poor 

33+ 

27+ 

42+ 

II+ 

27+ 

36+ 

38+ 

31+ 

33+ 

22+ 

33+ 

26+ 

28+ 

22+ 

20+ 

43+ 

Common 
14%-20% 

Common 19% 

Rare cl% 

Not recorded 

Rare -2% 

Rare -2% 

Abundant 23% 

Common 17% 

common 17% 

Common 13% 

Common 16% 

Common 17% 

Common 11% 

Common 15% 

Common 12% 

Rare cl% 

ll+ 

6+ 

2+ 

2+ 

2+ 

12+ 

ll+ 

4+ 

5+ 

4+ 

4+ 

5+ 

5+ 

3+ 

6+ 

-- 
Average Diversity: 29+ 5+ 

- 

*Diversity: Very low = l-5 species 
Low = 6-10 species 
Moderate = 11-25species 
High = 26-74species 
Very high = 75+ species 

Note: Spore-pollen and Microplankton diversity excludes reworked Permian species and 

some of the caved species in samples. 
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Table-5: Najaba-lA-Range and Abundance Chart for selected palynomorphs. 

F CUTTINGS INTERVAL 

1%’ 5% 
6%’ 8% -- * 

2%’ 8% 
x * 
6%’ 19% 
5%’ 16% 
x * 
2% 1 S% 

Aequitriradites spp. 
Baculatisporites spp. 
Biretisporites sp. 
Cicatricosisporites spp. 
Clavifcra triplex 
Cyathidites (large) >40~ 
Cyathiditea (small) <4011 
Dictyophylliditcs spp. 
Glcichcniiditcs spp. 
Hcrkosporitcs clliotti 
Laevigatosporitcs spp. 
Latrobosporitcs amplus/ 

2%: 
1 X 

3% 1 6%. 3% .- 

X  / 
1%: 2%: 5%’ 2%: 4%: 3%: 12% ##I# 

5% 
RW 

### 

so/o 
5% 

9% 

4% 

2% 
### 

3% 

5% 

##I##’ 
2%’ x * x * x . x + x + x . 3%’ 2%’ x : 

##Y. 2%’ x . 5% x 4%: 2%’ x : 
2% ’ ##o 9%’ ###’ 6%’ X  ’ ### ’ 1%’ 5%’ 4”/0’ 7%’ 

###n’ ### ’ 5%’ X  ; 9%: 6%’ 4%’ 3%’ 5%’ 6%’ 6%’ 8% 
### ’ ### . 1%’ 6%’ 20/o’ 3% 2%’ 50/o lo/o 

6% 8% ’ 4% ’ 5% ’ 9%’ 9%; ##It ### * 9% 9%: ### 5% 
x x a 2%’ 3%’ x * 3%’ 2% U## uuw a 1%; 
2%’ 1%’ ###I. ### ’ 3%+ x ’ 4%’ 3%’ #I## ’ x 1%’ 
29/o. ‘x:x’x’4%’ . . . . 

. * . - . ### lo/o’ Marratisporitcs scabratu , 
Osmundaciditcs spp. : . . 
Rctitrilctcs spp. 
Stereisporites spp. 2%’ 1 14%’ ##I# 
Trilctcs undiff. ; ### ### 8%’ 8% 
Triporolctcs rcticulatus ’ ’ 1 ’ 
Total Spores ### ### 37%; ### 
GYMNOSPERMS 

x . * . ### ; 1%’ 2%: ###I. 2%’ 1%’ 1%’ 4% 
x ###; x . 4%’ 1%’ x 1 ###’ x . 4%’ 2%; 3% 
x : 2%’ 1%’ 2%’ 3%’ ##f#. 4%’ x . 1%’ #### 
4%’ 9%; 5%: 8%’ 6%’ 5%: 8%: 3%’ 3%’ 3%: 9% 

#### 
### ’ ##+’ i ### ’ ### ’ ### ; ### ; ### 1 ### 42%; 29%’ 78% 

Hti# 3% I 2% 4% i 2% 3% l”/o 5%: 13% 

1% 

Araucariacitcs australis 
Classopoh~spp. 
Cupressacites sp. ._- -.- 
Dilwynites pusillus ms  _ -.- _- . 
Dilwynites spp. 
Lygistcpollenitcs balmei 
Lygistcpolldnitcs florinii 
Microcachryiditcs antar 
Phyllocladidite<~~awson Li 
Podocarpiditcs spp. , 

x a i 3%’ 4-h 
RWi  . 

#-## 

6% 
X 

### 
### 
5% , 2% 
6O/oi 2% 

Podosporitcs microsacca~ 
Witreisporites signatus i 

### 
7% : i%; 4%’ 4% 

j####i ; 
2%i 2%; 

### / 2%, : 4% t 
3%; 4% 3% 
9%’ #I## ##ff 

/ ##II / 6%’ / 9% 
: 

, 
4 I ! ### 

/ 
4% :- 20/,: 

--### i 
5% t --6O/p; 

, t 

### i ### 1 
-go/o rb&## i- 

### i>## ’ 

w## I 8’yo 
I ### 1 

I###’ x-: . * ._ -. 3%’ x ‘#### 
3%’ iY0’ 7%; 6% 1 4% 9% 6O;o 4% . _ - - _ 

3%; 2%; -. 2% .~ .---. ..- . 4%. 3%’ -~ . --. 
6%i 4% I 8%’ 5%: 6% 9% 
lohi -. . 1 I . 

4% 18% -. - . 

7%’ 5% : 2% 
2%i l%i - t-- 28%; 27% 1 19% 
1%; 2%: ###II 
I%/ 1%’ 

S%i 4%: X  -i 5%/ 7%; 8% 
-x i 

.- _. 

i 

2%i xse- ### 1 4%; 3% 
### &ii 1# ### ### rk## I- 
9% 4%’ 2%/ w; 4’d 7% 
1% ###I 1%’ 2%; x ’ 1 
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rable-6: Najaba-lA-Range Chart for selected palynomorphs 
R Fl a F! Evfi1rlF Fl;w 8’8 B EiW& 

---_-- 

P OF CUTTIIfGS INTERVAL It~O’uY In l&m 0 0,m 0.0~0’lo 0 010! 
3 

m  N Q) 9 t-QJ~rn’O’Q\ b’e4 IfI Q) N’b 
d ln \o PC cqo\l~ mlw*.‘m  u) b~coiaJ 

.4 d d d d r(#d CINN e4 cJ,c+a c1 c1 NICY 
I I ICROPLANKTON 
tchomosphaera septata --___ 

~. .x’x. . . * . . .-. . 1.---- . # ;. 
-----. - -- . . . . , . . . . . . . I . -- - - . . 

Lmpidiadema rectangularis X  I 
Zallaoisphaeridium asymmetricum ’ ‘X’ ’ . ’ - - - ’ ’ ’ - - ---__--- -... . . . . . . 
Zhatangiella tripartita 

x .x~ . . -- _ : I.. ._ _._ 
__--.-___- -- ---. . . . . . . . . . . - L -.- -. ._ ..-_..-_ 
Zhatangiella victoriensis x ---__I- -- ------ . . . . . . . . ..- - .--- -.._ . . -_ _. 
Zleistosphacridium sp. X  _ - __ _-- --~--.__ --..- 
Zyclonephelium distinct& ’ ’ : - ’ ‘X*X’ -XL - - - ’ ; . . . .-. . _ I-_-_. 
iillinia hymenophora X  _- __._____..__. - -__-..-.. - ._ . . . . . . _ _ . _ - . ._. - ._ 
ilaphyrocysta pastiellii X  X  _ .- _ ___- _-._- -_.- __. .--- 

’ Jeterosphaeridium evansii ms _-____-_---__-_ _-.-- - ..-. - . . * X  ’ X’ X’ . .- - - - . . 1. 
Jeterosphaeridium heteracanthum ’ . ’ ‘X.X:X:X-X X  X  X  X  _-__ - -.------. --- . . . . . . _ -- -._ -- _ -. . -. 
iexagoni&.ra glabra X  _-______.__--.- --- .--. . , . . . . 

X’cf’ . - 
- ._- _ ._ . . _ 

‘sabelidinium belfastense _--__--___--- . . . . . _ . . . - . 
Hanumiella conorata xx _ ---___ _----- _. . . . . . . . .- .-- 
Hanumiella druggii ,X 
&rhystridiam ~p~~~-l!&shali 1989 * ’ I. . - . f -- --___--- --__. . . . - . _- 
Ddontochitina costata xxx 

. .-_c. _- - --__ 
X< .- c -- 

---_____- ____. --- . . . . . . . - . 
Ddontochitina cribropoda x _ ._____--____-- -..-. . . . . . . 
Ddontochitina norifera X  
___-___ I  __---_.. -. ._ -- 

Palaeohystrichophora infusorioidcs 1 . _~-__--- _- ---.. -.- 
Palaeoperidinium pyrophor . X  _______ -_---- .---. -- .- 
Schizosporis reticulatus -__-. ’ * : : 
Siamonoll is carbonis 

. . . . . .~- -.. . . -. .---~ 
X  . . _ ._ -_ _ -.__ .-.-. _ ___- 

. . . . -. _.. . -_. -. . -_ - .--- _- 
X  . . . . . - .-- . -- .- --... --- - _ --- 
X  . . . . - .--. -- _.. _-*-. ---. 
X  

---cc-- _-.-.-- . . . 
Sigmopoll is hispidus __.__ ____ ~---. ..- . . . . . 
Spiniferites spp. ‘x’x’ -x--- . 

_-. -. - . . . 
x x __ _~ ___--..--- . . 

Trithyrodinium spp. ‘x’ . 
---- -_- . .._ f -- -- 

X X . . . . _.-_ -.-____-__ . . . -_- 
prithyrodinium vermiculata X  -__..__~ -- --- --_ . . . . ._ _ ..-_- _ -. . . -. _- -- 
Xenascus spp. X  -____ --- ___. -_---- -. . . . 
Xenikoon australis cf . .-- 

--~._- - - _ --.:- -. ---_ 

. . . _- . _ _~-. . .- --- _- 
ABBREVIATIONS --..- _ - . . . . . . . . . - -. - _ . .-.-. . - _.----..- 
x = Present .- ________ - .._ -- . . . . . . . - - .-- -_ ~_- . -. ----- -- 
W  = Reworked _-_____---__--- .- . . . . . _ _._ -~ -... -. - 
cv = Caved . . - _ _ _ ._ . . . __ -.- 
cf = Compared with --- 


