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PREAMBLE 

Spore-pollen and dinoflagellates are amongst the most . 
val uabie t 1x11 s avai 1 ab 1 e to the, pet r 1111 cum expl or at i clni st 
for dating and& correlating rsck units and interpreting the 
envi r clnment of depssi f; i on. However a number sf import ant 
limitations exist. These are chiefly related to sample 
quality and differences in, the time ranges of some species 
between sedimentary basins: 

- (A:) DATING 

Pal yncll ogi cal zones are usual ly defined by overlaps in the ’ 
vertical C= time1 range 0 f sever al t 0 many sper e-p01 1 en or 
dinoflagellate species. Zone boundar i es au e most 1 y defined by 
first appearances, less often by extinctions. A few rare ---- 
species are confined tcl one zone only. 

It is important to remember that the times’of first . 
’ appearance and extinctisn of a species may differ over the 

geclgraphical range of that species and hation criteria 
devel oped f CI~ one basin may not -- be’ reliable in ad-joining 
basins. 

Never t hkl ess the -ronat i on scheme’ devel aped by Esscl Aust r al i,a 
Ltd. for the Gi ppsl and Basi n has b,een found to provide 
reliable dates for conventional ccces and, unless gross mud 
cake contamination has occurred, 

. for sl dewal 1 cores in the 
ad.joining basins along the soUthern margin of Australia. 
Age-determinations based on cuttings are usually unreliable 
b ec ause o f difficulties in distinguishing between hi situ, ---- 
caved and [less frequent I recycled species. The reliability 
can only be improved by analysing a sui t e of c 1 lssel y spat ed 
cuttings. Other criteria that are useful include relative 
abundant: e, di f ferences in preservation and kerr-1gen type . 
Cpalync~faciesl . 

r: E:, PALAEOENV I RONMENT 

The abundance and diversity of dinoflageS 1 ates provide a 
reliable indication of open and restricted marine environ- 
ments, e.g. shor e f ac’e, *t i da1 f 1 at and 1 ag&nal condi t i ens. 
Several types elf algal cysts are gccld evidence for freshwater 
lacustrine environments. The absence of dinoflagellates is 
assumed t cl indicate the absence of a marine influence 

The great ma.&rity of spclr es. and pel 1 en’ r ecclver’ed in bclth on- 
and off sh’or e we1 1 s have been transported by wind andklr wkter 
from dryland plants, some growing at cclnsidkrable distance. A 
variety of plant c'~~~mmcl-ni t i es wi 11 be represented but because 
r,lf uncertainties in the er-cllogy of most 1 y ext i nc t spec i es, 
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spar e-poll en can only provide a general indication elf the. 
palaeoenvirunment, e.g. coastal plain, and climate, e;g. 
warm humi d, i f coastal trclpi cal rainfclrest species are 
present. The most cclmmcln terrestrial sediments preserving 
spclr e-p01 1 en ar kz f 1 uvi al and lazwstrine silts and clays., 

, 
Some indir,atilDn of relative abundance is necessary. As with 
dating,. cuttings do not provide a reliable indication of ,. 
pal aelzlenvi r clnment . 
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. 
INTRO D U + T IO N . 

Six teen chnvent  isnal  co re  samples,  represent ing  the interval  
4 ’30-10 ,  C E 3 ft l in  Ang lesea-1 ,  w e r e  p rocessed  a n d  ana l  ysed  for 
spore-p lz l l len a n d  dinof lagel lates.  

A l  t h c u g h  yi e l  ds  a n d  preservat  i c ln w e r e  most  1  y good ,  m a n y  a g e -  
determinat ions  t ire of low conf idence d u e  to the s imul tanec lus 
01:  cur  r  enc  e  of spec ies  wh i  ch  se1  dc lm over  1  a p  in  tim e  r a n g e  clr 

. [Ear ly  Cre tacecus un i  tsl carbon iza t ion  a n d  f ragmentat  ion  elf 
the spcir  e - p 0 1  1  en.  Uncerta int ies a n d  al ternat ive a g e -  ’ 
determina, t ions a re  d iscussed in  the Biost ra t igraphy Sect ion.  

L i thcl logical  uni ts a n d  pa lyno log l  _  ‘l-al  de terminat ions  a re  
s u m m a r  i z e d  b e 1  clw.. Interpretat ive a n d  bas ic  da ta  a re  g iven  in  
Tab les  1  a n d  2  respect ively,  Check  lists of al l  spec ies  
reco rded  a re  at tached.  L i tho logica l  a n d  electr ic log  da ta  
w e r e  not  avai lab le.  

A G E  

Midf ;E<k i te  

-  -  -  -  

Ear l y  E o c e n e  

P a l e o c e n e  

II 

C a m p a n i a n  . 

S U M M A R Y  

UNIT 
I 

Z O N E  
I 

D E P T H  R A N G E  (ft.) 
I 

E N V I R O N M E N T  

;i;",;lI;;;FF \ Low ; ; / , ~~~~ le  N. 1  4 9 0  -  5 1 0  I 
Coas ta l  p la in  

. 
. -  -  a  - 

E A S T E R N  V IE W  
F O R M A T I O N  

II 

S H E R B R O O K  G P  
E Q U IV A L E N T  

uncon fo rm i t y?  -  -  '- -  -  -  -  -  -  

P . a s p e r o p o l u s  7 8 9  -  8 0 9  Coas ta l  p la in  

U p p e r  L.  ba lme i /  1 0 9 0  -  1 2 3 4  II 

A , h o m o m o r p h a  

L o w e r  L.  ba lme i  1 5 0 6  -  1 5 2 6  II 

T. l i l l iei 1 7 7 8  -  1 7 9 8  Int ra rift va l ley  

-  -  -  -  -  -  -  -  -  uncon fo rmi ty  -  -  -  -  -  -  -  i -  

L o w e r  A lb i an  
I 

O T W A Y  G R O U P  
I 

C. str iatus I 1 9 3 1  -  6 3 4 7  
I 

In t ra rift va l ley  

-  -  -  -  -  a  unconformi ty? '  -  . 

n o  o l de r  t h a n  7 5 4 4  -  1 0 , 0 6 5  II 

C. aust ra l iens is  I 
'. 

TD  3 0 6 8 m  

-  -  -  -  
I 

latest Jurass ic  II 

-  Ear l y  C re taceous  . 

I 
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G E O L O G ICAL C O M M E N T S  

B e c a u s e  of the absen ize  of z o n e  index  species,  it is not  
cer ta in whe ther  C o r e  1  C 4 ’3C)-5lCIft .  1  was  cut in  D e m o n s  
Bluff  o r  East  e m  V i  e w  Format  ion.  C o r e  2  C 7 8 ’3 - 8 6 3  f t . 1, 3  
C ’lO ’30-1l lOft .  3  a n d  4  1 .1214- l  234ft.  3  represent  mar ine -  
in f luenced.  uni ts wi th in the Eas te rn  V i e w  Format ion.  

T h e  latter interval  C l05K~~ l234f t .  I is cor re la ted with 
the &eel - t  I-Id i n  i u rn  h r lmnmcl r  p &  m a r  i n e  -s.,L,w..---w.. ,z.-...E- - -  t r  ansgress i  o n  
reco rded  io  the G ipps land  basin.  Desp i te  the ocr -u r rence 
of &eel- t l - ld ini \ - \m byeeracan tha  at 7 8 ’3-803ft .  , it is -z- .z--M-m- - -B-- - - -e  
unl ikely that this samp le  is a  corre lat ive of the fi4 
byeera ran tha  Z o n e  t ransgress ion l .11 f. Par t r idge,  1 ’3 7 G :). ---.z---.-w 

Conve r  se1  y , the pa l  yno l  clgi  c a l  da ta  a re  def in i te that 
Ang lesea -  in tersected a  La te  Cretace&ts  C C a m p a n i a n l  
n o n - m a r  i n e  un i  t wit h i  n  the Eas te rn  V i e w  Format ion  at 
1 7 7 8 - 1 7 ’38ft. T h e  occur rence  of this unit, Sherbrcck  
G r o u p  Equ iva len t  , i s of s o m e  interest g iven  the repor ted  
absence  of La te  Cre taceous  sed iments  in  the ad. jacent  
Fort  Fh i  1 1  ip  Bas in  a n d  A i re  E m b a y m e n t. 

bet  a u s e  0  f p o o r  p r  eser  vat i o n  , it is unc lear  f rom the 
pa l  yno l  sgi  cal  da ta  whet  he r  Ang lesea- l  r eached  sed iments  
of Nescomian  a g e  be low  G 2 4 7 ft. but  it is cer ta in that 
the w e 1  1  bot  t c lm?d  C T D  3 C 6 8 m l  i n  sed i  m e n ts ns  o l  de r  t b a n  . 
latest Jurassic,  Cr  austra l  i ens i  5  Zone.  

TAI’ va lues  wi th in the Ear ly  Cretacelz(us interval  inc rease 
f rom 3  at 1 9 3 1 - 5 1  ft. tm  4  at IO , 045 -E5 f  t.. I 

F A L A E O E N V I R O N M E N T S  

GrIns i  st ent  wi  t h  i t s shor  e l  i n e  1  Ix at i on,  the A n g l  esea-  1  
wel ls i te site was  not  af fected by  enc roachmen t  of the 
Sctu thern  O c e a n  unti l  the Fa leccene.  B a s e d  o n  the relat ive 
a b u n d a n t  e  1 3  f spar  e -p  o l len  a n d  dinof lagel lates,  the mar ine -  
in f luence was  sl ight du r ing  the Eocene ,  wi th the wel ls i te 
b e c o m i n q  whol ly  terrestr ial  aga in  by  the Midd le /Late  Eocene .  
Cr  et ac  e & s  sed  i m e n  t s a p p e a r  to h a v e  ac  c u m u l  at e d  u n d e r  f 1  uvi  a l  
a n d  Cl77848ft . ,  4011~422 l f -k .  3  lacustr ine depos i t iona l  
r-clndit ic lns wi th in a  rift val ley sett ing. 
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‘Zone and age-deferminatisns have been. made using criteria 

=j 
proposed by Stover $4 Partridge (19731, Partridge (1’3761 and 
Helby et sl-. (19871, augmented where necessairy by time-rarige ' 
data p&ented in Dettman (11963:), Burger (1’3801, Morgan 

1 
1 

( 1480:) and Rackhouse C 1’388) and unpubl i shed observations made . 
'on Ecass Strait wells drilled by ESSO Australia Ltd. The 

informal subdivision af the T. ,IU, 1 -ngus Zone prclplztised by 
Macphail (1'383: see Helby et-il., ibid .p.58) is follclwed ---- 
he?e. Zone names have not been altered i rr espect ive of 
nomenc 1 at ur al changes t ItI nclmi nat e spec i es such as Tr i co1 ei t es ----em ---- 
la-Ingus [now Forcieites lonqus: see Dettman $4 Jarzen, 19881. -z.- -- --m-m ---- 

m ’ 
-1 

( ., . . . 6 .*.o *..I- / In. EipitEj? of carboni zation and .fragmentation of %he Early 
. 

1 
-- 

-I 

I L 

Cretaceous pal ynomorphs, Sufficient sJzulptura1 detail was 
preserved to allow reliable identification of the* more robust 
types such as Ciratrirl-lsi serlr ites aust r aliensis. --=----c;--- IL,-,-- -a----------- Never theless 
it is prclbable that the more delicate types, including the' 
z one i n d e Y; spec i es Eyybel osecir i t es st r i at us, have not ----- ------ -------- al ways 
been preserved and ot+l y maxi mum ages can be given for samples 
be1 IDW 7S44ft. , i.e. Cores; 27-33. Recycled Pal ccc si II and Early 
Mesoz 0 j. 11 spores are ~present in many samples. 

N III 01 der ‘than 1-i I- at r i 1-rlsi serlr i tes ' SC-r----rr-,- =----...- 
austr aliensis Zone -----e------m 
latest Jurassic-Early Cretaceous 

‘a The five core samples in this interval yielded low to 
negligible numbers c1.f carboni zed spore-pollen CTAI 4- t.o 41 

-1 

of which only Gil-atr irrlsiserlrite% austr aliensis is useful ,,L,---.zc--- CL,,,,, -----m------m 
biostratigraphically. Freservatitk is tcm pcmr to be certain m ' that species whi 

('? I‘ 
ch first appear in the F. wnnthaggiensis to -=---- ------ 

-. I str i at us Zones au e .absent . -------- For exampie er,lssible specimens 
J? Fl-lraminise1-Iris asym'metril-us IXI:U~E~ at 7544-"JOft: and -r-r------ c-,--r -- ,----,=-- 
l(Ij,f)45-&Sft. [lzl:lres 27, 331. 

. Crybel rlserlr ites striatus Zone 133'1-6347ft. 
. 

-- -,,.s, t---,- ----mm-- Lower Albian 
J 

-a 

1 . 

The base of this zone is placed prclvisionally at Core 23 [ 632 7-47ft.1, a sample yielding a carbonized CTAI 3+7 
palynoflora which includes probable fragments sf the nominate 
species in addition to abundant Cicatril~l~lsisel~lrites -----M-----e --m--m 
australiensis and m--M--------- zclnate and psilate trilete fern spores. 

The f i r st unequi vocal lx c ur r enk e of C:r ybel wqpr i t es str i at us ,,,s., .G.--.,-- -------- 
is at 5161-7lft. CCore 201 and this zpecies and I-*iti-atril-nsi- l-r----=r-- 
s_erlrites australiensis are abundant at 4011-2lft. C&Ire 161. r----- ---------w-w- 

I 
-- 

I 
4 I 

-L 
I 

d 
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, The excellent preservation CTAI 31 and yield ,‘suggest that the 
l depositisnal envirclnment 'was lacustrine. 

. 
The upper ’ boundaiy of. the zone is placed at 1'331-5lft. Chore 
71, a sample yielding gu_ybel l-cql-lr i t es st r i at us and abundant ,,,c, z..,---- ---w---e 
Ciratrici~isiseorites australien5is ,,=--------w ------ -----m -----m - and other trilete Early 
Cr et ac eous spar es but appar. ent 1 y nst CXet_l~~el~r) paradoxa. 

Trirnleorites lilliei Zone ,,,s.z- ------ --u--m - 1778-17'38ft. Campani an 

One sample is assigned to this zone, based on multiple 
occukrences of the nominate species and other Late Cretaceous 
types that first appear in this zclne, e.g. Tripp~~~ollenites m ----M --- 
5er-tilis, Tricoleites waiparensis, --G----m  --m m -- ---- Tetradrleol 1 is secures, ------- ---,--.z ----- --M ---m  
Fr I-It ear i d i t es amcal clsex i nus ,,;,,-z------ w-s--------- and F  I-ltwayensis. Gambierina -2 z,,- ----- --m ---w--- 
r udat a and Late Cr et ac eclus Nl-It 111-l f agi d i t es spp . --m --d -s--s-- ------ are Gbundant . 
Ft-lr I- i pi t 6s -T-T- sabul lxus ---- ,-,,,s,-- indicates that the sample is no younger 
than Lower Ii 1 on@S Zcine. --- 

Fprfect preservation and the persistent presence of 
Rnuseisevites retirulatus and Balmeiseorites hcllodicty~~ -.r----- z,-,-, --,-z-----d ---M --e ----y- -------- 
indicate a lacustrine depositional environment. 

Lower Lyqisteenllenites balmei Zone‘ 15(X-1526ft. ---- LB.,,-,--.- ------ Pal eoc ene 

The core sample at 15(X-26ft. yielded a a palync~flora wholly 
dominated by small, undescr i bed spec i es of Fun-Iteal-idites and ,-L---Z------ 
Tri I-nlenrites, an associati~~~n typical of the. Lower LL balmei -.,-..zc- I-,-,- ------ 
Zone. Support for this age-determinaticln is given by multiple 
ccc ur r enc es cl 5 Amclscleol 1 i s c r uc i for mi s, Tet r ac ol esri t es ,----- ----e ------I---- --m -m--- 
verrurrlsus and the absence of F'rrlteal"idites spp. which first -----TC--- ,,z,,-.z------ 
appear in the Upper Lr balEgL zone. The only indicator of a 
younger date i s F. retit-ulnsrabratus [well-preserved unlike -,,-T--r-L------- 
the majority of palynomorphs and therefore a possible 
cclntaminantl. Tetral-I-llgnrites multistrixus and Eiambierina . ,,,,,rT, e----- em---------- --I-c----- 
rudata indicate the sample is no older than Lower Lr balmei ------ 
Zone or younger than Upper L_, bal mq!,L Zone respect i vel y. 

Upper, L_ygistegcll lenites balmei/&ectcldinium hc~momtlsrpha Zone ---- -----m --e a----- ---------w I------ 
1 r:,‘3(:)-- I?34 f t . Pal eoc ene 

Two core samples 'are assigned to this zcx-te. Fctth contain 
marine dinoflagellates Cfieectodinium homl:lmclre~a, ---------- ------- 
Eilaphyracy~&a retiintexta, --- -----I----- &inidinium spp. I in addition to --------- 
Lygisteenllenites balmei, rjambierina rudata and psllen ---- ;-------- ------ --------m m  ------ 
species which first appear in the Upper LL b'almei Zone, e.g. ----em  
lzyathidites gigantis, Frntearidites annularis'and F  --s-----v ----- --r---t--,,,, --------- grandis. -L a----- 

Specimens of Tricgleites thclmasii and Put-Iteal-idites e-e----- ,-C--.-L------ 
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retirulatus indicate the palync~flc~ra at 1214-34ft.. is ,-,-t----e- 
contaminated ‘although it is noted that other typically EZcene 
spec i es Sue h ag Ana l’olnsidites acutul lus, fueanieidi tes ---z..n-z----.m-- --------- ti- ----v--w-- 
nrthnteirhus and Malvaciel-11 1 is spp; present in the. core r---z.--- =--- ,--e-z- z,,-- 
samples xcur in assemblages of equival.ent age in the 
Gi ppsl and Hasi n. 

F’r nt ear i di t es aseer rlecil us ,,Z,,,L,,-,-- -- --c Zone 789-8@3 f t . ---- Ear 1 y Eoc ene 

Age-determinations for samples assigned to this and the Lower 
N. asllerus Zone are cf very low confidence due to the absence -- me ---- 
Cl f z cln e index species and si mu1 taneous occurrence of 
accessory specie? which nclrmally .do not overlap in range,’ 1 

, 

The. core sampl? at 78’3-80’3ft. is prc~visiclnally dated as E;I., 
asperopcll us Zohe, based on occurrences of Aeel-tl-ldinium -r-z.------ 
byeeral-antha and Prl-Iteal-idites tuber ,,,r----- ,-r---z------ I- ul I-It umul at us -.,,--Z.--l,--,----- ms f,spec i es 
wh i 1:: h range no higher than this zone1 and Conbacu&ttes 
a_eifi-ulatus ms which first appears in this zone in the ,r--.---me 
Gippsl and and Bask Basins. An alternative but less likely 6 
age-determination is Lower Ml diversus/k+l .byperacantha Zone 
based on the asscx i at i on of F’r I-It ear i d i t es eat hyecll us and --r---z.------ --- -m-m 
,4ee:-ti-ldinium byeeracantha. Irrespective of uncertainties’ in -t-z.---,-- --------- 
the zclnal determitiation, the sample is Early Eocene. 

Lower/Middle l$k~~f~gi di t es az;eey~s Zone ’ 4X)-510f t . Mi ddl e ---em- 
-Late E~c ene 

This Nnthnfaqidites-Prntearidites dominated palynclflora -z-.-r-- ------ ,,C,,,L-,---- 
which in the Gippsl.and and bass Hasi ns range ’ cant ai ns spec i es 

no hi gher t ban the P. 
or Lower N-- 

aseeu_clpo&~~ Zclne CF’r ot eat i di t es 
al,er us 

----------e-e 
l-lr n at us3 i .z------ -1L -- Zone C Fjr as;eEu_gelzl us 1 asscc i at ed 
with one species nclt previ ~x~sly recorded below the Middle ur 
aseer us Zone. The unusual compclsi t i on of t hi s who1 1 y ---- 
terrestrial palynoflclra is further highlighted by the 
presence of an undescr i bed parasyn cc4 pclrat e 5pec i es smal 1 er 
than but other wi se i dent i cal with the ms species Jaxt acol pus c---m--- -- 
pieratus which is confined to Maastrichtian and Paleocene -mm---- 
sediments in the Bass Basin.’ 

On the ;fat,a available the palynoflclra is no older than rA 
asper I-ler,l’us Zone a...-= =--- or younger than Mi ddl e Nz a’seer uz Zone. 

, ’ 
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--I TABLE ’ : SUEMERY OF BAS I C PALyNoLOGIC”MTA . / . .- I ., 

ANGLESEA- 

. 

I p.1’ of 1 ‘. . 

DIVERSITY - IOU -‘med 1 um high 
SIP less than IO IO-30 greater than 30. l 

D l-3 3-10 IO r 

SM’LE DEPTH YlELb DIYERSIM PRESERVATION L ITHOLCGY PYRIZATION CWMENTS 
NO. (m) SPORE-POLLEN DINOS SPORE-POLLEN DINOS . 

I 

Core 1 490-510ft. high 0. high Good 

Core 4 1214-1234ft. high low high low good minor contami 

Core 5 1506-1526ft. high high . - moderate . 

Core 6 1778.1798ft. hifh high good _ . 

Core 7 1931-1951ft. high high good TAI 3 

.Core 12 3158-3168ft. medium medi urn poor TAI 3 

Core 16 4011-4021ft. high medium good TAI 3 .- 
I’ 

Core 20 5161-5171ft. v. low 
- 

i0w poor - . - f TAI 31 
/5734 -'1576d rr\ 

, 

Core 23 6237-6247ft. high -. high, poor TAI 3+ 
- 1901- tso+ I 9 

Core 27 7544-7550ft. v. low 
- ’ 

low poor _ TAI 4-? 
2-2944 - 23u*2-* . 

Core 30 8690-8707ft. v. low low TAI 4-1 wf&3-zQvc3*ym - 
Pmr 

. 
Core 31 915609176ft. loti 

- 274a*/ - 27w3 
Core 32 9641-9656ft. low 

- 29384 e 29 43.1 
Core 33 10,045-10,065ft. medium - 
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,I- r)\8LE 1: SWY OF INlERPRETATI YE PAlMOLDG1WL DATA . 
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’ { ANGLESEA- 

SAJFLE DEPTH SPORE-POLiEN DlNOFUGELLAiE AGE CONF IDENCE cxf+ENTs. 

NO. (m) ZONE ZONE WIT~NG . I 

Core 1 490-510ft. _ Lower/Middle N. asperus. . - . Middle-Late Eocene P. asperopolus, P. reticulatus, . :r-:. 
P. ornatus, P. recavus, P. rugulatus : 

Core 2 . 7890809ft. P. asperopolus Early Eocene 2 C. apiculatus', A. hyperacantha v 

. Core 3 logo-llloft. Upper L. balmei A. homomorpha. Paleocene 1 L. balmei. G. rudata, C. gigantis, 
9. annularis, C. orthoteichus. .* 'I 

Core 4 1214-1234ft. Upper L. balmei A. homomorpha Paleocene 1 As-above '. - - ._ 

Core 5 15060i526ft. Lower L, balmei R - Paleocene 8 
: 2 G..rudata, abund. Proteacidites, ;;-i;.- 

Trlcoloorites 50~ . 

Core 6 177801798ft. T. lilliei Campanian 1 

Core 7 193101951ft. C.' striatus Lower Albian 1 C. 'striatus, abund. C. australiensis 

. Core J2 3i58-3168dt. C. striatus - . lower Al bi an 1 As above . 

Core 16 401104021ft. C. striatus Lower Albian 0 Abund. C. striatus 

Core, 20 516105171ft. C. striatus Lower Albian 1 C. striatus 

Core'23 623706247ft. C. striatus . Lower Albian 2 .C. australiensis common; possible 
carbonized spms. of C. striatus 

Core 27 7544-7550ft. No older than C. australiensis Zone latest Jurassic-Early Cretaceous C. australiensis 

Core 30 8690-8707ft. No older than C. australiensis Zone latest Jurassic-Early Cretaceous . C. austrlaiensis fragment 
. 

‘Core 31 91%91/6ft . Indeterminate K scaberls . I 
* 

Core 32 964109656ft. Indeterminate . Gleicheniidites 
- 

Core 33 10,045-10,065ft. No older than C. australiensis Zone latest Jurassic-Early Cretaceous C. australiensis frequent 

’ . . 
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