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INTEFU’RETATIVE DATA 

Introduction 

A single sample from each of eight cores cut in the Sherbrook Group are 
analysed in Belfast-11. The palynological zones and ages identified and 
their correlations to formations or units identified in the well are 
summarised in Table-l below. This is followed by discussion of methods, 
geological comments and basis of zone picks. Additional interpretative data 

on each of the samples with zone identification and Confidence Ratings are 
recorded in Table-2, whilst basic data on cuttings lithologies, sample 
quantities, residue yields, preservation and diversity are recorded on 
Tables-3 and 4. All species which have been identified with binomial names 
are tabr:lated on Table-5. 

Table-l: Palynological Summary for Sherbrook Group 
in Belfast-l 1. 

LATE CAMPANIAN 
SAND 

948-1087m 

EARLY CAMPmlAIf 
to 

SANTONLAN 

PAARATTE 
FORMATION 
1087-1310m 

BELFAST 
MUDSTONE 

131s1344m 

EUMERALLA 
FORMATION 
1344-1483m 

T.D. 1483m 

SPORE-POLLEN 
ZCNES 

MICROPLANKTON 
ZONES (SUBZONES) I 

Not sampled 
I 

Not sampled 

I 

UI.,yer T. Iongus 
937.6-941.5m 937.6-941.5m 

- 

Lowe: T. foagus 
1029.6-1034.5m 

T. liliei 
i086.3-1090.9m 

No zones 
identified 

N. seaectus X. australis 
1146.7-l 182m 1146.7-l 182m 

T. apoxyexinus N. aceras 
1223.5-1281.1m 1223.5-1281. lm 

T. auoxyexinus 
1325.3-1326.2m 

I. cretaceum 
1325.3-1326.2m 

I - 
-\ 

Not analysed No zones 
defined. I 

I 
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M a ter ia ls  a n d  M e th o d s  
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--  

P a g e  2  

A  s ing le  samp le  w a s  co l lec ted by  the  au tho r  f rom e a c h  co re  t’; len f o rwa rded  

to L a o l a  P ty L td  in  Pe r th  for  p rocess ing .  B e c a u s e  the  samp les  cou ld  no t  b e  
accura te ly  loca ted  wi th in  the  zo res  w h e n  co l lec ted they  a r e  ass i gned  the  
d e p t h  in terva l  for  the  w h o i e  core .  This  h o w e v e r  h a s  c rea ted  p rob l ems  o r  
amb igu i ty  w e r e  the  co res  a r e  loca ted  c lose  to the  fo rmat ion  b o u n d a r i e s  
p i cked  f rom the  g a m m a  ray  log.  A n  add i t iona l  uncer ta in ty  conce rns  the  
accuracy  of  the  t ie b e t w e e n  the  m e a s u r e d  o r  dr i l lers d e p t h  for  the  co res  a n d  
the i r  ca l ib ra t ion  to the  electr ic logs.  W h e r e  e i ther  of  t hese  poss ib le  

inaccurac ies  m a y  effect the  in te rpre ta t ion  of  the  resul ts  they  a r e  d iscussed  
in  the  text. F inal ly  for  the  p u r p o s e s  of  the  summary ,  geo log i ca l  a n d  z o n e  
d iscuss ions  0 1 1  dep ths  i i re q u o t e d  in  met res.  T h e  o r ig ina l  dep ths  in  feet  a r e  

g i ven  o n  Tab les -2  to 4.  

B e t w e e n  1 7  to 2 2  g r a m s  ( a v e r a g e  19 .3g )  of  the  co re  samp les  w e r e  p rocesses  
for  pa ly r io logy  a n d  al l  g a v e  h i g h  reu iduc  y ie lds a n d  h i g h  p a l y n o m o r p h  
concent ra t ions .  P a l y n o m o r p h  p rese rva t ion  w a s  fair  to g o o d ,  wi th s o m e  
spec imens  excel lent ly  p rese rved .  W h e r e  poo r l y  p rese r ved  it w a s  d u e  to i -he  
p a l y n o m o r p h s  b e i n g  f r agmen ted  a n d  diff icult to identi fy.  In the  s a m e  
samp les  m a n y  spec imens  w e r e  wel l  p rese rved .  

Overa l l  spo re -po l l en  diversi ty w a s  h i g h  a v e r a g i n g  3 9 +  spec ies  p e r  samp le  
(Tab le -4 ) .  M ic rop lank ton  a b u n d a n c e  a n d  diversi ty w a s  l ow  a v e r a g i n g  9 +  
spec ies  p e r  samp le .  T h e  micscp lank ton  a b u n d a n c e  da ta  p resen ted  in  Tab le -  
2  w a s  ob ta i ned  f rom coun ts  m a d e  o u  s! ides p r e p a r e d  us ing  &n i c rons  fi lter 

c loth. 

G e o logica l  C o m m e n ts 

1. T h e  deepes t  co re  samp le  e x a m i n e d  is f rom the  u p p e r  par t  of  the  
I. cre taceum Z o n e  b a s e d  o n  the  p r e s e n c e  of lsabe l id in ium ro fundatum 

wh ich  is f o u n d  in  the  uppe rmos t  par t  of  the  Bel fast  M u d s t o n e  a n d  
Nu l l awa r re  G r e e n s a n d  in  the  Por t  Campbe l l  E m b a y m e n t  (Par t r idge,  
IV4.a ;  b) .  T h e  first F p p e a r a n c e  ofl. ro tundatum h a s  the  potent ia l  to 
de f i ne  a  S u b z o n e  wi th in  the  u p p e r  par t  of  thel.  cre taceum Zone .  
Assum ing  the  unconfo rmi ty  at  the  top  of  the  Eumera l l a  Fo rmat ion  is 
correct ly  p i cked  at  1 3 4 4 m  the  occu r rence  off. ro tundaturn less t han  2 0  
met res  a b o v e  the  unconfo rmi ty  sugges ts  that  on ly  the  u p p e r  par t  of  the  
Bel fast  M u d s t o n e  is p resen t  in  Bel fas t -11.  It is a l so  sugges ted  that  the  
ssnds  ev iden t  o n  g a m m a  log  b e t w e e n  1 2 9 1 - 1 3 1 0 m  in  Bel fast- l  1  
cor re la te  to the  Nu l l awa r re  G r e e n s a n d .  
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2. The first appcaz. nce ofNeI~onielfa acerasassociated with a high 
microplankton abundance (14%) at 1279~81cl suggests this sample 
correlates to the Skull Creek Mudstone. Although picking the top of 
t.I~is formatiou is equivocal on the electric logs, a top is suggested at 
Approximately 1246m based on the marked decline in microplhnkton 
abundances in the ov.erlying samples. 

3. The pick for the bi:rsc of the Timboon Sand at 996m, which was 
annotated on the electric logs provided for this review, equates on the 
basis of the palynolo;ic:*.l dating to one or other of tbe major sequenc:::c: 
boundaries in the Mid to Late Maastrichtian (Haqet &L, 1986, 1987). 
This formation pick in Belfast-11 co.rflicts however with current 
knowledge of the type section for Timboon Sand in the Port Campbell 
Embayment where the F,.+ee of th r* ur;it. Xss arQunci about. the basal 
Maastrichtian to latest ?ampanian. In Belfast-l 1 th.? eciui.valent ;e-lel 
would equite co the log break at 1087m, a depth straddled by the ccrre 
containing T. lillieiZone assemblage. Further to tI-.;t: west in Lindon-1 
the interval equivalent to the LowerT. Iongus to X. austr&?!.zZcces in 

Belfast-I 1 (approximately 996-l 19Sm) is cocsidered to he missing 
(Partridge, 1996). Comparing the two wells this can be interpreted to 
mean that the “intra-Timboon” cnconfcrrnity located i.‘; 996m in 
Belfast-Z 1 has in Lindon-1 e~ottcd the !ower part of the Timboon Sand 
and upper part of the Parratte Formation. 

4. The sample fro= the core at Lr?39ZO35m althnu.gh containing 2. 
:cIati\-e!g* t-i;b at_)rtrGnfe of microplankton (25%) it is not corzidered 
to ‘o* a~ “open marine” as the two deepest cores analys.:rl wbic*r-, h;~: 
the rtext highest microplsr?&on abundances of I...% and 21% (Table-si’;. 
The di!Terence is that the rzEt:. .,?lackton count at 1029-1035m is 
dominated by a single spcries of the a:gaeNummus which represents 
21% of the total count. This algal type is typical found in what are 
inttrpzetei 8s ah~..!low marine environments 3n the North West Shelf 

arid. its c;c.:c: rrence in abundance in Belfast-l 1 is similarly interpreted 

to represen i a shallow marine interdistributary bay or coastal lagoon 
environment. ExcTudingNummus fa*om the count gives i; 
micrcglankton abundance of only 4% which is more compatible with 
microplankton abundances in adjacent samples. 

5. The shallowest core sample analyxed contained a diverse spore-pollen 
and microplankton assemblages which !P 1;. ..s& + Maastrichtian ill. z= v i 
and characteristic of .rssrxmhltrges from within or ,+t below the 



- 
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Crctaceous/Tertiary boundary shale. From the gamma log it is difficult 
to be confident about the precise location of the boundary shale but the 
interval 936948m is suggested as most likely. 

Biostratigraphy 
The zone and age determinations are based on the Australia wide Mesozoic 
spore-pollen and microplankton zonation schemes described by Helby, 
Morgan & Partridge (1987). Author citations for most spore-pollen species 
can be sourced from fieZby, Morgan 8z Partridge (1387), Dettmann (1963), 
Stover 86 Partridge [ 1973) or other references cited herein, .Rlhi!.st auth=lr 
citations for dinoflagzllateu can be found in the index of Lcnlin ?G ‘;Yil.liams 

(1993). Species n;tmeu followed by “ms” are unpublished manuscript names. 

Upper Tricolpites lotrgu,c spore-pollen Zoae 
and 

WanumieZla drum2 microplankton Zone 
Interval: 937.6-941.5 metres. 
Age: :iJatest .?i;,astrichtian. 
The sample c:Tntained e Xghly diverse spore-pollen assemblage associated 
with a limited diversity b ;t dingnostic micro plankton asseli; 5iR:;e. Abua:?,ant 
Cam bierina ruda ta a’t 2 ‘SO/J of sport;-pollen count and presence of 
Stereisporites fTripunctispGris.lsp. indi::nte an age no older than the Upper 
T. Iongrxs Zone, whils? the prese;lcz of2orcipit 2s (al. Tricolpites) Iongzzs, 

Tricoipc;i?es ,‘il,iei and several other i:zoer;r species preclude a younger zone 
aszignni::n?5. The microplar?i<ton a ~sc-~nL\lz p” is dcrnina red byC!anninginopsis 

bretorica which appears to range throughout ti;e Maastrichtian in the 
Otway Basin. Other index species recatdeti WereAIterbidinium acutulum 

and Fanur-iel,‘a conorata The latter species confirms assignment o!; the 
aalnple to .:he W drug&i Z0r.e. 

Lower Tricoi’pites /on@s spore-p@llen 20~1~. 

Interval: 1029.6-1.034.5 metres. 
Age: Maastrichtian. 
Assigned to the Lower T. longusZone on the presence ofTetracolporites 

verrucovusand Protcacidites reticuiocancavusms ;;nd z3ocnnctz of younger 
index species. Other species consistent with this zone zssignmeut are 
Camaruzoac sporites -ho,-rendus ms, Pseud)p win terapo3i.y rvahooensis, and 
Tetrapollis securusms. The associated microplankton cannot bc assigned to 
any of the formally described zones of Helby, Morgan 6 Partridge (1987) but 
are consistent with the spore-pollen assignment. The microplankton are 
dominated by the algal cyst Nummus sp. which represents 21% of total 

. 
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count and 83% of all the microplankton recorded. The other significant 
species present are either rew, 1ikeCIeistosphaerid~umsp. or are variants of 
local species as is the case withIsabeIidioiumsp. cf. I. greenensc 

Tricolpotites IiIXiei spore-pollen Zone. 
Internal: 1086.3-1090.9 metres. 
kgc: C~m?anran. 
This core is assigned to the T. MIitiZone on the oldest occurrence of 
BattenipolIis secti& Gambierina rudata a:ld f. edwardsiiin the absence of 
the eponymous species. The Fresence ofirorcipites sabu?osussgggests an 
age no younger than this zone-The associated microplankton z~re tkot 
&~:r~nc&ic Cf ar:j, established zones. 

Xeni&oon ausfr’t& .~is~~ginnkton Zone. 

Interval: 1146.‘1-1 lti2.G metres. 
Age: Early Campanian. 
The two cores in this interval are assigned to theN. senectusZone based on 
the presence of the opehy~.~;us spet. izs in the sh&fwer sample and 
Forcipites sabulosusin the c’rr;epd?r srn;$le. T’ :t qorc-pollen count: af both 
sarqles are Zominated by Proteacidites spp. and bisaccate gymnosperm 
pollen. The associated microplankton although relatively low in abundance 
and diversity do contain the index spe&esXenikc)on austraiis, .Ye.+:~cielIa 

acerasand N. tubercuiatawhich provide a confident zone as,?.‘gnrr~,~r. 

TricDIporitzs apoxyexinas r.?.-tr?-poi!-n Zone 

NeI’sonieUz RI: eras microplankton Zone. 
Interval: 1223.5-1281.1 mc!tres. 
Age: Santonian. 
Assigned to the T. apoxyexinusZone based on the presence of the 
eponymous species and Latrobosporites arnplusin both samples ;c\cd 
Tricolpites confessusz .* d Ornamentifea scn:osain the shallower sample, 

and absence of index specie s or’ younger zones. Tb? associated 
microplankton are of moderate diversity with zurnt.raus specf;nens of the 
eponymous species N. aceras recorded from the deeper sample providing a 
high confidence pick to the base of : he zone. 

TricoIporites apoxyexinus spore-pollen Zone 
and 

IsabeIidinium cretaceum microplankton Zone. 
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Interval: 1325.3-1326.2 mctres. 

Age: Santonian. 
The deopest sample analysed in this report is clearly no older thqn the 
T. aF”xyexicusZonc based on the presence of both the rh;onymr)Ly3 species 
and the secondary index speciesOrnamentifea stwtosa These first 
appearances are supported by tbr: common occurrence of?+~te:~ziditcsspk~. 

reprss;cuting 14% of the spore-pollen counted. Such abundances oi the 
laqter species group are typicqily or*7 recorded towards .Lhe top of the of the 
T.. apnx ye-‘;,; u~1.s &cat:. The sam:,le a1go contains abus:~_Yo.~t. XC :zr,*#ankton 

[21%; wyA’ch sre assigac. ; :rj !/lel. cretaceumZone on t6* presence cf 

AmC I-idiadetta den ticula tq Zsabefidinium cretaceum, I. tlicmasii xa.3. 

r rdtundatum ms in an assemblage dominated byHeterG~~‘3:;-‘.~.~.~:-r .wslq. 

Isa,$+idmiurn rotundatum ms Mar.hail, 1985, is a new name for tee 
dinoflagellate specimens Ida” ti f&d as1. cretacl?u.v by Ccmkson & %+nack 
(1961, p.11, Iigs 1.2) from the Belfast No 4 bore b-.twvcen 1369.2-13‘3Z.3m. 
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Table-2: Interpretative Palynological Data for Belfast-l 1, Otway Basin. 

Sample Depths Spore Pollen CR* Comments and Key Srecfes Present 
Type Zone 

(Microplankton 
Zone) 

Co**e 

Core 

Core 

Core 

Core 

Core 

Core 

Core 

3076-89 it 
937.6-941.5 m 

3378-94 rt 
1029.6-1034.5 
m 

3564-79 it 
1086.3-1090.9 
m 

3762-67 ft 
1146.7- 1148.2 
m 

3871-78 ft 
1179.9-l 182.0 
m 

4014-34 rt 
1223.5-1229.6 
m 

4197-4203 rt 
1279.2- 
1281.lm 

4348-51 rt 
1325.3-1326.2 
m 

Upper T. Iongus Al 
:M. druggii) A3 

Lower T. fongus Al 

T. MIiei A4 

N. senectus Al 
(X. australis) A3 

N. senectus A4 
/X. australis) A2 

T. apoxyexinus Al 
(N. aceras) A2 

T. apoxyexinus Al 
fN. aceras) A2 

T. apoqexinus Al 
[I. cretaceud A2 

Microplankton 9%. 
Proteacidit?sspp. 32% 
Gambierina ruda ta 2 5% 
FAD for Stereisporites 
( Tripunctisporisj sp. with LADS of 
dinoflagellates Man~mielIa conorata, 
Canninginopsis bretonicaand 
Aiterbidinium acu tulum 

Microplankton 25%. 
Amosopoliis crucitbrmis c-z 1%. 
Proteaciditesspp. 35% 
FAD for Tetracolporites vexnrcosus 
Microplanktxr dominated byNummus 
sp. 21% 

Microplankton ~3% 
Amosopollis cruciformis << 1%. 
Proteaciditesspp. 34% 
Presence of Gambierina rudntaand 
Battenipollis sect3kconsidered 
diagnostic of T. IillieiZone. 

Microplankton cl%. 
Amosopollis cruciformisc3?/0. 
Proteaciditesspp. 18% 
Nothofagidites senectus2% and 
Forcipites sabulosus 8%. 

Microplankton 6%. 
Amosopohis cruciformis 2%. 
Proteaciditesspp. 19% 
F.iDs for Forcipites sabulosus Fith 
Xenikoon sustrali’sand both 
Nelsonielfa acerasand N. tuberculata 
present. 

Microplankton 2%. 
Amosopohis cruciformis< 1% . 
Proteaciditesspp. 16% 
Tricolporites apoxyexinus, 
Ornamentifera seotosaand NefsonielIa 
aceras present. 

Microplankton 14%. 
AmosopoUis cruciformis3.5%. 
Proteaciditesspp. 18% 
FAD for N. aceraswhich is common. 

Microplankton 20.5%. 
Amosopohis cruciformisl.S%. 
Proteaciditesspp. 14% 
FADS for T. apoxyexinusand 
0. sentosa 
Amphidiadema denticula ta, 
Isabelidinium cretaceumand 
I. rotundatum ms and I. thomasiiare 
key diroflagellates present. --- 
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*CR = Confidence Ratings 
LAD = Last Appearance Datum 
FAD = First Apperrance Datum 
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Confidence Ratings 
The Confidence Ratings assigned to the zone identifications on Table-2 are 
quality codes used in the STRATDAT relational database being developed by 
the Australian Geological Survey Organisation (AGSO) as a National Database 
for interpretive biostratigraphic data. Their purpose is to provide a sirnl>Ys 
relative comparison of the quality of the zone assignmeuts. 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 

Ii Zcnk basket 
F Miscellaneous/unknown 
G Outcrop 

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

with key zone species. 

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

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

4 Poor confidence: Moderate to high diversity assemblage 
recorded without key zone species. 

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

Table-S: Basic Sample Thtz- Eclfast-11, Otway Basin. 

Sample Depth Lithology Sample Residue 
l-me Wt W Yield 

Core 3076-89 ft 
937.6-941Sm 

Core 3378-94 ft 
1029.S- 
1034.5m 

Core 3564-79 ft 
1086.3- 
1090.9m 

Core 3762-67 ft 
114S.7- 
1143.2m 

Core 3871-78 ft 
1179.9- 
1182.0m 

Core 4014-34 ft 
1223.5- 
1229.Sm 

Core 41974203 ft 
1279.2- 
1281.lm 

Core 4348-51 ft 
1325.3- 

Medium grey fine grained sandstone. 

Medium grey fine grained sandstonc. 

19.5 

18.6 

High 

High 

Medium grep siltstone. 22.2 High 

Light grey sandstone with laminations of 
medium greg mudstone. 

18.9 High 

Medium grey siltstone. 21.2 High 

Light-medium grey fine grained sandstone. 16.7 High 

Medium-dark grey micaceous siltstone. 17.8 High 

Medium grey micaceous siltstone. 19.6 High 

Sampl 
e Wpe 

a- 

Depths Palynomorph Palynomorph Number Microplankto Number 
Concentration Presemtion 5-P n Abundance MP 

Species* Species* 

Core 

Core 

Core 

8076-89 ft 
937.S941.5m 
3378-94 ft 
1029.6- 
1034.5m 
3564-79 ft 
1086.3- 
1090.9m 
376267 ft 
114S.7- 
1148.2m 
3871-78 ft 
1179.9- 
1182.0m 
4014-34 ft 
1223.5- 
1229.Sm 
4197-4203 ct 
1279.2- 
1281.lm 

High 

High 

High 

High 

High 

High 

High 

Good 

Fair-good 

Good 

Fair-good 

Fair-good 

Good 

Fair-good 

Common 9% 7+ 

Abundant 25% 4+ 

Rare <3% s+ 

Core Rare cl% S+ 

Core Common 8% 

Core Rare 2% 

Core Common 14% 

11+ 

11+ 

12+ 
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Core 4345-51 R 
1325.3- 
1326.2m 

High Good 36+ AhundanC 2 1% IS+ 

*Diversity: Very low = l-5 species 
Low = 6-10 species 
Moderate = 11-25species 
High = 26-74species 
Very high = 75+ species 
NR = Not recorded in sample 

Note: Spore-pollen and Microplankton diversity 
txcludes rtrcrked and obviously caved 
species in samples. 
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rable-5: Belfast- 11 Range Chart for Snore-Pollen 
a aia’a a a a a a m  b OI m  c31m 

P OF CORED INTERVAL : 6 @  d 6 4 6 ti 

SPORE-POLLEN SPE( CIES .- _ -- ---. __--._-_-- - .- _-_-_-___. 
Qtquitriraditts spinulosus - -.-----.---.. -- _- . - . __ __ . --- 
Pglaorcidia qualumis X  - ---. - ----------__ 
4pptndicisporites -- -- __.~- -- sp. - ______ 
4raucariacitts australis* 3% 3% __.____~ -- - _ .-_ ----_ 

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

X  ---- -- 
7% ) 4% ---__-. 

zf 

--c_ 
-2% a### ####l#### ~---~--- ~ - 

Australopollis obscurus 
-~~ -_- 

x : 3% 2% 2% 1 5% 2% ___---- -______- . ..-- -__--.__- -__ 
BACULATISPORITES spp. ##lb 2% 3% ####I ##I## tffnn #I### 3% ___- ----- ---- -- -.--.-__ - ----L___ ._ --.__ 
Battenipollis sectilis 39/o X  cf _ ___ __________-- -____ ---_-_-- _------ -.-- - -.-___ --.-. 
Btaupreaidites orbiculatus -~~--- X  _-___--___ _-_ 
Camarozonosporites ap&ulat X  X  X  -- -____-- _ ~_---__--__..- -----------.---_ .- __.__ 
Camarozonosnorites australi X  cf X  X  
Camarozonosporitts bullatus X  PC____.. ---_____ 
Camarozonosporites htsktrmtnsis X  X  -------.--Lee 
Camarozonosporitts horrendus ms X  X  ___- - ------_ --- --- 
Ceratosnorites eaualis x x X  a ---,-u--------n=-- ______ __ 

CICATRICOSISPORITES _pp. X  x x x ###Id +----i ._- 
Cicatricosisporites australitnsis X  __I---___---_ ___--- _____- 
Clavifera triplex #### x #t## ###I## S### ####l###k __-__- 
Claviftra vultuosus ms x x:x- -- 
Coptospora pileolus ms- 

----____-___ 
X  cf cf -- -~--_-_--~-_~~--_---_-~____ 

Grallina jaidinae x : 
Corallina simplex 

~----__I----_-_-___-_ 
X  -__ -- -----__-~- --- 

Corollina torosa I#### #### #### r#n# ###k -__ --. --_ -_- 
Cupressacitts sp. #### 5% 2% I 4% 
Cyatheaciditts ttctifera --- 

.-- _ ____-____-___- ---- 
x 

Cyathidites asper 
--- ~_c_c_-___- _-------_ 

cf X  
dyathiditts sppI(>~&)-la~g%%6~# ########-2~r###-3~/~~~ -~ ~___ -__--- ~ .- ~~______ 
Cyathiditts spp. (~40~) sm 3% 3% ### # 5% 4% 4% 8% -.- ----- ___ 
Cyathiditts spltndens 

y x----- -._-.-c. ____ 

Gyclosporites hughesii R W  -- ---*_____ --__-------- --- ---- 
Dacrycarpitts australieusis X  -_- --_--.___-_-_-- _____ -.__ -- ---_ 
Densoisporites apollo ms X  ~------_-.- 
Densoisporitts vtlatus x x X  ---~~--~---___________c- 
Dicotetraditts clavatus #### ##I#### x x .~~--____ ----__-_____-___---__-______ 
P1cTyop-LIDIT= VP*- #### x #### %###I ###I# 2Y ._ -- --_- .----. ..-.-- --. -___----_-_ _____._ 2 
Dictyotosporites complex R W  _-_-__ ----_--- .-- --_- ----- ------~--~-_--- 
Dictyotosporites speciosus R W  R W  ____-__-- .__---~__.-_-- 
Didecitriletts ericianus R W  R W  - -- ---_ --_ ___..- ----- -- ---.--_ 
Dilwynites echinatus ms x x x .----___-____ -_.. -- - -- ___ c_~----- -_-- 
Dilwynitts granulatus #### 2% #### #d## 5% 3% 2% 3% ---- -~----_--_____--- 
Dilwynites pusillus ms (sm.var.) 6% dd## 6% : 4% ---.___--- 
Dilwynites tuberculatus X  / ----- 
Dulhuntyispora dulhuntyi - -- - 

_ --_.---__-_--_. --------__---- 
R W  

Ericipites crassiexinus X  . --_- ---___ __--- -.-__ -- ---....-..._------.- --------- .------- 
Ericipitts scabratus X  cf ____ -_-_.-_.-- -. 
FGRCIPITES spp. 

-..- -------_ ---- ------ - -- ---- -. 
####I 2% 2% #### ###i 

Forcipitts longus X  X  -_ -.-.--- 
Forcipitcs sabulosus - cf x 8% X  x 
.Forcipites st:pulatus x ###I# X  
Foveoglticheniidites confossus 

-- t---_.-- .- -_ - - -. - .----- 
___-_--.----..-_---- ---_- --_ -. _ .--_- --- - -.. -.__- -- 

Foveotriletes balttus 
Gambierina edwardsii Gambierina ruhata 
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Table-S: Belfast-l 1 Range Chart for Spore-Pollen 

: / ,i 61agjalfl a c)‘b,cr~l,cj (3 
P OF CORED INTERVAL $ , $ $j $ $ ! i $ i 

m 0 0 -,- c-4 ra m 84 4 r( PI ’ A r, Pi 
Gephrapollenites wahooensis ’ X -.-_-._--- ----.- .-----. -*.__--- --... -.--- 
Gleicheniidites circinidites 

.- --_. ____ __-_ _ 
11% 2% 8% 5% 6% 5% 3% _-.---_.- ___--_ _---_ -. . . - ---- 

Herkosporites elliottii* 
--- ._--..- _-_ 

2 9/o 5% ###It 3% 2% ntun 2% #### _ _ -_-_-.. _. - -- ..-.- -~--_._c~-.~~_ .- -- .__..__.___._ 
Herkosporites proxistriatus B75 / x 
Ilexpollenites primus ms ,x x -- -- ----.----c --- . _---_- __ 
Ischyosporites crateris RW? --. __ ---___~--_--- - --- --. 
Juxtacolpus peiratus ms X --.-.-_-. ___-.-__ --..- -.----- --.-. - ---. --.- .--. --. ___. __ ___ 
Laevigatosporites major x x .--_- -_- ---- --- --*__---_ _--- -- --.L.--_-) __________ 
Laevigatosporites ovatus x x x x x x x x _____- - - -----.--- ----__ ---- -_-_-- -----_- __ 
Laevigatosporites spp. 2% 4% 4% 4% #### 6% 3% 3% ____ - __.__-_ ---L --_-__I__--__.-- ______ 
Latrobosporites amplus x x x #### x x 2 -______ .---L-----~--c_____-_--.__ ___ __ 
Latrobosporites ohaiensis X’X x .-_______ .-.-__ __c_.-__c 
Leptolepidites vemnzosus ’ RW x ------~- .--__ ____-- 
LILLACIDITES spp. x I X ! x -___- --__-__ ------_-_-_-__-..-_--~ 
Lygistepollenites balmei I #### x ~-___-__-.__*--. _- 
Lygistepollenites florinii I x ,#### #### x 
Mairatisporites scabratus 

-_- --_--___ ----. -- -- -_ -___ 
x x X X --_______ ----e---e -__--- ---- -_-. __-- -_- _ _ 

Matonisporites cooksoniae ------~ ________-_----_-___---__ __. __ 
Micrcbaculispora spp. RW RW RW RW .--__ ~____ .-- ____ ---_- _-__ 
Microcachryidites antarticus a 3% x :####I 3% 6% ###r 4% 
Koraistrickia truncata 1 X -___ -___ ---____-.-_-- -_---- _- 
Nevesisporites dailyi X _____- -_____-.-_______-_- __._. -- 
NOTHGFAGIDITES spp. --_-_ 4% X 4% 2% 

-_, 
--_-____--_--_-.-.-_-_. ._---_ ____ 

Nothofagidites flemingii X ---.-----___ 
Nothofagidites senectus 

--__--- -- - _- 
x x 4% x --______ ___-- ------____ .~_______________ 

Ornamentifera sentosa X x x x X -- .._- ------_ .---- __------_---- ____ 
Osmundacidites wellmanii #### #### #I### #*## ___________-..-_-____ -----. - --- _-------- ___ 
Peninsulapollis gillii #### #### ?I### X X --- ---__ __________-- 
Periporopellenites demarcatu. X -.- .-- -A.-----.-- --.- -__ --.- ----- --_ 
Periporopellenites polyoratus X X --_ - --__-_--___ _--_-__----_ _----~_ 
PEROMONOLITES spp. X __-- __----.-._-___----_-____----__--.--____ 
Peromonolitts densus X ---- --~--_----_-__-_-__ --_- - ----__-_ 
Perotrilites majus x x cf x x x --_----_--_ _._-__--_ 
Perotrilites oepikii X x x -~ -.- -. 
Phyllocladidites mawsonii 4% 2% --4%-73x -2%-;596-s% n d # # ~--__- ----------.------- -L-- -__- - 
Phyllocladidites reticulosaccatus X -____--- -_______- ---- . -- --_--__.-*----_ _ -_ 
Pilosisporites notensis RW RW ’ ‘RW _-----_ ----~.,~-.---~----i~- 
Plicatipollenites spp. RW RW RW RW : RW RW RW -___-- ----- _ 
PODOCARPIDITES spp. -7% 8% 23%t 15% 239/o 23% 1996 20% 
Podosporites microsaccatus ##a#, ______ --- --__ 3% ‘-4Gj;-3%-- -syo- *--gqo--i~ 
--___-____ .--I-i---- - 
PROTEACIDITES spp. ‘32% 33% 35% 189/o 19% 169’0 18% 14% .__-- ---__---_. _-___ _---_-.-----c_ -.--- 
Proteacidites amolosexinus x x _ _-_-- ._._ -__ ___ ._.______ __* ---- -.-...- ---. ..- - - - _--_.-__.- 
Proteacidites clinei ms 1 x _- _-.-_._ ________--_ __--_--.---- -.--_.- -- . .--_ _. . ----- 
Proteacidites n.sp. cf. P. conf X X X ._----__-__--.- ___ -_.-^_ _-___ - __.---. -.-.- -... - _ . - - ~-.- 
Proteacidites gemmatus X . _ _ -..-- 
Proteacidites otwayensis ms X X X X __ -_ _- __________. -..- ..- -- 
P&eacidites palisadus 

-- ---------- --. - . - .-. 
X 

Proteacidites preangulatus ms 
f . - - -. 

X 
Proteacidites reticuloconcav X X 

. __ 
-- -- .- .- _ _-.. _- . -. - . 

Protohaploxypinus spp. RW RW -ilw- - _ --- -_-- - __.-_---c___ _-- .--..- . -- . - . 
Pseudoreticulatispora pseudo1 RW RW R-W- --- -_ ._ _ .-.. --- .._._. - .-.. -.. . . . . 
RETITlULETES spp. ##t!# 396 69/o-‘##I## 2% ' ###-#+##i4- 3O/o 
Retitriletes austroclavatidites 

--. _ .  

X 
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Table-S: Belfast-l 1 Range Chart for Spore-Pollen 
~1 a a’a a a a’13 \o \o *! v q 9 q c-3 

P OF CORED INTERVAL $ $ 2 ’ !$ c g g g 
m 2 2 - - ci $1 ‘3 r( r-4 - 

Retitriletes eminulus X  __---_---_-- . . .- -.---c.-. - ^ -- . . 
Retitriletes nodosus X  -~__--.-- _._- -..-.. -- . -_- - _. -. . 
RuguIati.tes n. sp. (coarse clav X  --- --_ _- .- - . -- .- - _-_- ----. -- - -- 
Schizocolpus marIfnensis X  -~ __-__ --- -.- ----*__.-__----_--- - 

--- x x- 

Tetradcpohis securus ms x; ____- -F---P c-- 
T~COLPITES/TRICOLPORIT’ 3% 5% 5% 4% 4% ’ 3% 3% ‘3O/,- ----- 
TricoIpites confessus 

I 
__ -_.- --- 

: 3% x ---.- ----.-----.- --- 
Tricolpites waIparaensis x x .--- - -- I_ --------- 
Tricolporites apoxyexinus x x x x x-TX- 
Tricolporites 1ilIiei 

___-.-c----____c____e- 
###% ###I# _~-_- -_ _---- ---~ 

TRILRTES undiff. 3% 5% 6% #### 5% 4% 3% 3% _-_--_--- 
TriIobosporites trioretkulosus 

-__-__--__- 
-________ -- ._-d--.-_ X  ----- 

Triporoletes reticulatus X  X  x ‘###k _.-- _-- - --- 
TRIPOROPCLLENITES spp. #### #### ----iziG ___. -- ._--..C_--- ___--__ 
Vitreisporites pallidus x x X  X  -- -- _.---c__-___-. --_____-__ 

I 
---_--- _____~ -------7- 

Microplankton undifferen&ia 9% 23% 3% 1% 69/o 296 14% 20% ~~ ---__-L_--___ 
AmosopoIIk cruciformis 1% 2% z--iK-3% --__ --_- .___ ____&______ 
COUNT MICROPLANKTON 9% 23% 3% 3% 8% 3% 17% 2+? --- ___-- _-.___ --__ ______ ---__ -_____.___ 
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Table-g: Belfast-l 1 -~ -- - Range Chart for Microplankton - .--_____ -_ ----- ----. .___-_ -_I - ---__- 
_ __--- --- --.._-- 

1: e, a c-ii----P a B i 
‘9 c! t: In c! c) 

OFCORED INTERVAL $ $ g $ $ i fJ i 
0 22=1::22 

__ ---_- -- ____________ _ .-_____ -._.--- -*-- .---.- _..- -_ 
DINOFLAGELLATE SPECIES _______ __ ______ ___-__-_. .__ L--- ------.-.-c---A- -__--______ 
Alterbidinium acutulum* ’ X 3 _I---c- __.- - - -- _.-__. . .-- -------pb_e 
Amphidiadema denticulata*, x i -~- - _.__ ---.- _..-c--c ---_ ___ 
Callaoisphaeridium asymmetricurn* X . _-c--- _-.-- . ..-- __ ------- --- i------- ._- 
Canninginopsis bretonica 56% 3 _..._-- -- ----- ---__- _.__ _._-_-- C__-f--__--..--- -.. 
Chatangiella victoriensis : x _--____ -~- _c__ .-- ._. .---~- -- .-_--- 
Circulodinium colliveri ’ x x -- 
CLEISTOSPHAERIDIUNf!f X 6% X _-- . . . . ---------.- 
C!>RIDINIUM spy. 7 - X 

---_---- ---- .~ ----_-_______ 
X _-___ _--__--&- - _--e-- -- -___- - -_-~ --___ 

Dinogymnium spp. I X ---- ___c --. _--___ _----- 1 ” Din0gymniu.m nelsonense 1 A -w-v -------I --p- ____ 
Exochosphatridium sp. i + X I ’ __-.. I 
HETEROSPHAERIDI-UM spp. -----.%T(% 40% 40% 70% --__- __.~__ _-I___--__- _______ 
Heterosphaeridium evansii ms j x X8 _____--- ---- -c---.-- 
Hzphaeridium heteracanthum x x x x x -~___ -___- --_ _ -_-___-_-d-___-- 
‘ISABELIDKNIUM spp. 1 ’ 40% 3% 5% 
iIsabef’dinfurnbalrn~~ (---- ’ 

_____ _______----_--_ - _-__-____ 
,x x ~__I p-_P--L __c--I_--_ ---__- *-. - -_ __ -_ ” Isabelidinium cretactum : A _-e---c__ a--- - 

Isabelidinium sp. cf. I. greenense X ______ _____ _e-_-__-_-_--- --.- - .------.._ - __- - -~ 
Isabelidinium rotundatum mr: X -- -___. ___- -*_____-.---__-_~-_- -.---. -~----. .-- -. 
Isabelidinium thomasii i X X _c__- -___ - ----c-..- -- __--- -.---- .-._--__- - -- 
cmnium variabile MS81 X ~ ______ ___- -_.____._. ____~ --_. -_~ -___ .- _____ .-__ 
Maduradinium pentagonum* X _---+ -- _-- -_.- -- _I ----_- ---_. 
Manumiella conorata / x -- 

____ --_ _. .-_._-. ..-_- ___- _----__* ______ --_ p-e-I_ __ 
Nelsoniella aceras X X X F _~____ .__.._ -_---c----- ----_. -_ --. -_--_ _- _ 
Nelsoniella tuberculata X .-- ._____ .~ -_-__ - --_-- -__- - _- ---- .- _--_-- ._-- 
Odontochitina costata ’ 109/o x ____-_ ___~___. -_.--- --_ - _.---__.-.-. -.-__---_. 
Odontochitina porifera x x x x . _ -___---___- .c--.. - -.-- -- 
Oligosphaeridium pulcherrimum 

: x x ..L_. --_-__ 
I ___ ________- __-____c -_--____- -- -.__ I_-_ 

Palaeohystrichophora infusorioides* X _____ _ _ .__~ _____. _. __-__c -_-_---- -__.- - _- ___ 
Paralecaniella indeatata* ’ 6% ---_- .- _ -__- _-.___ __._ -d___- 
SPINIDINIUM spp. X x x x Xl -_- --.- - __- .--.--_ __- --__--- 
SPIiVIFEIUTES spp. x x x 1 _ -- ___- _.-- .---~---- ----- ____ .____ ___ ___-__ 
Tanyosphaeridium spp. x _- -.___ _-_ e_-..-_-_-__-- ---- 
TRITHYRODINIUM spp. X ____--_ _ _ _____ --- _.-. -_--_---- __-- --w-m 
Trithyrodinium vermiculata x 1 x _-~ 
Xenikoon australis 

____ - __.- --;---- __---c-.-- .---.- --__ ---__ 
x,x _- --- _- _-_-__ _ --____ - ..__ - -_.--- 

DINOFLAGELLATES undiff. 39% 10% do%. 25% 9% 20% 20% 9% __ _F_-^--. ___ ___-__.______-__ -_- -__ -_-- _.--- 
_~L__ ._- _-.L__c -. ------a-. -_--c___--. 

ALGAL SPECIES _-~ ._--v--* -. 
Amosopollis cruciformis X X 75% 27% 20% 20% 7% _________ -__----.--. ____ - .._-._. _ c--_-c- ___... --- ___-__*- _---_----- 
Lecaniella dictyota X -_-____-.-.- _--- -- __.--. _ .__ __._ _~_ _ _ _._. _..__--_ -~ --_-----_.-_--..---- 
Nummus spp. 74% X _.-_--- __ _..- __.._ --__ _.---- .-- -_.----------- 
Schizosporis reticulatus RW? . ---.--.. _. - .- . __- *- -.- _ -.-- -- --- .-- -- 

._______ ._ -__--__------ _ _- __._._ --. .__- - _---__ -.--- ._- ___ -- _ 
COUNT MICROPLANKTON I8 49 5 4 II. 5 30 44 
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