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I SUSl MARY 

Resolution is restricted in many of these samples due to the availability of cuttings 
only. Doinhole ca\ing may therefore be masking older ages \\ith older reworking 

difficult to interpre’. Where this is suspected. I have highhlig!!ted it 

CODRIXGTON-1 

4 17.-Im(cutts) : CI.~~~C’~US Zone : middle to La!e Ewxrw : intermediate marine : 
Nirranda Sub Group is favoured and Mtp*;n<a Fcwxkt\n certainly possible. 

169 Zrn(crr!zs), -18 I.-lm(cu::s), 67Om(curts) : lee apparently middle tf;ver.w~ Zone 
tvith c,2\,ed tr:pc~rus Lwe : !A! Eocene : marginal to brrckish marine 
ai:lwggh irr~l IIX irlfluence could b< largely caved : Either all Pember 
rquivale,lt or wnc Pember a;ld some Dii\kYn is likly. 

688.6mIcutts) : lo\\,er ~Iw~w,.F Zone : Early Eocene : marginal marine : Pember 
eqcivalent rather than 31lwyn. 

- EUSiER;L;A-l 

707.8-770.8m(cutls~ ,Ippxentl) :Il’ddle t/:wr.ctr~ Zone : Early Eocene : marginally 
:.;ar,n\: !c\e.rr C’IIN-.V o, cppc; Fer?kr equivalent is therefore su.eested. 

8: 3.5. F.! h.6m( runs) : 3r+rently .w~;~c~w Zonr;‘cltr.tttufr.\..% Dinotlageliat: 2.t GE : 
Cmlp~lian . ;norSmal marine assuming the oldest elements a1.e in pla:e. th.x 
Paaratte F’wmoticr is fa\ourcd. 

GREENSLOPES- 

39040Om(cutts) : /or~p~rs Zone : Maastrichtian : nearshore marine : topmost 

Cretnceous PaarNte Formation equivalent. 
. . 

nearshore but marine elements may be cav4. apparently topmost Eume-lla. 
but PaaratteFlasmans is possible. 

ISSm(cutts) : apparently IonSw Zone with caved twlrrz* (Paleocene) and trace 
reworked ~twt’~~tr~ Zone (Campanian) : apparently Maashichtian : marginal 
marine : overall, Paaratte assignment seems most Ike&. 

NAJABA-I Sample size \vas on the small side. so yields are generally poor. 



Energy an2 Minerals is par. c r etf c Rudy 5f the wshorc Ctway Basin. 

, 

Palwtomo.$l occurrence &xl ax- shown ti Appei;di~ 1 and from the basis for the * 
kssignmeni of the samples to t!ic Tiniary and Cre;aceous Zones 

The Tertrary zu<l‘a:iott is basit;alty that of Stover and Evans (1973) and Stover and 

Partridge ( 19733 as mc dit?ed by Partridge ( 1976) and shown in Figure I. 

T;K Cretaceous spore-pol!en zonation is essentially that of Dettmann and Playford 

( 1’.‘6o) cornSiced with Sto;rr and Evans ( 1973) and Stow and Pmridge (1973) This 

fnmeivork has been sigxif;~antly n:odified and improved by va.?cus authors since, 

and most recently discussed in Helby et al ( 198’7). and modified in the Early 

Crerxeous by Morgan ( 19%) for application in the Otway Basin. as shown in Figure 
? -. 

Sample processing usuarij invokes the ici!owL~g .Yeps. E.\tn techniqws 3; e en!:; 

used if reqvlired: 

ia: 

(bj 

(Cl 

(d) 

(e) 

digest aLout IOgn of crushed rock in 500//o HF overnigh:. 

wash wt scver.d ;imcs over 10 micron polyester sieve. Acidify :virh ccnc tic! 

if !l\.orosificate Se1 forms. 

heavy liqwd separatton used concectrxcd ZnBn_ with SG of2.0. 

wash out float fraction over IO micron poly:ster sieve. Acid@ if Zn(OH)-, 

pfec;piia!e fOmS. 

mount a sieved kc;ogen >‘Ide. 

(h) add 5?‘0 KOH to oissolve humic acids. 

(9 wash out over 10 tnicron polyester sieve. 

(j> examine under microscope for satisfactory oxidation. Repeat steps (f) to (i) if 

required 

(k) htz,y iiquid separation win!: ZnBr2 so!ution (SG of 2.0). 

(0 wash oilt float fraction using polyester sieve. Acidify if Zn(OH)2 precipitate 

forms. 

(m) dehydrate onto coverslip. 

tn; mount microscope slides using Eukitt medium. 



6 

Sample examination usually in\olvcs the following steps: 

(a) scan NO traverses rt x 10 *a- tnr: the bulk of the assemblage and get some idea 

of age. 

(b) scan at x 40 and count the firs+ 100 specimens to get percem;+e contents 62; 

each species. From this, “Ssl,ne Microplankton ConWY ( %j cart 1:~: 

developed to provide an iada:: ci‘mxine influence. thf is ?oo 

lean to provide :00 weci,nens, freq:,r .:. :.-tu.:ated iom the specirne..s seen 

with A=abundant. C-common, F =frequent. R=rarc. 

(Cl Ictun! Y 10 !o scan at least two large cover-slips to log rare species, md 

tinalisrs age conclusions. Log more slides if required 

(n; examine sieved kerogen slide for specimens of (jvllhkh1e.s to estcblish +3re 

colox for Spore Colour tviatrJrit:; Index. 

c 
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A CODRJSCTON-I 

-?l?. Jm(cutts) : asperus Zone 

Assignment to the .\i)tltof~g~J~~~~.~ u.cpcr~r.~ %Gne of Middle Eocene to ecrliest 

Oligocene age is indicstcd by the dominance of,Yt)riw,firy&es spp (30%) 

\*.ithout other markers. Yields are lean. typical ofthis phrt pfthe section. 

Frequent in a low di\wsity assemblage are (.)w/h:~A!~~s, /Irlu~wr~.~, 

I-irtcr.sporr~c.s and Hul~wtrgtrcrdrtes Irurrr.srr. 

The common dinotlapellntcs include very common .+rrtrferrrr~ rumo.sus \vith 

frequent Ro~r~~x.~cc~.~ and .\ ttcrll~:~trr.lttrr?t. Rare r!sments include 

L~f~~~~rlori~r~r~rtt~ I~ltrclrctc’ro~~l~(~rl~ll1. (hplij rix:\:~ttr 3rd S~~3tcmufop/wrtr. 

Equal quantities of marine derived dinoflngeilxes and terrestrially derived 

spores and FoIlen suggest intenrlcdiate marine en~irxw,ws. The ‘-.n yield 

suggests that a more oft’shore situation may be likely. 

Colourless spore colours indicate immaturity for hydrocart>on generation. 

2 

These features are consistent with the 

:cunger than tile Dikyn Formation. 

Nirranda Group and certainly somethiny 

469.2m(cults), 48I.-lm(cutb), 670m(cults) : lean apparently middle dirvrsus 

Zone with caved asperus Zone 

Assignment to :he Prrwucrdrte.~ u.~prropoltrs or older Zones is indicated by the 

downhok influx of common H. hrrrsti and youngest dlalvacrpolli.~ diversus, 

I’rotcucrdtes gruntlis. I’. ornuttrs, 1’. ttrhercrrl~~brmrs and Spmozonocolp~tes 

pmmrtwtirs. The presence of P. tuhercul~i~rmr.~ and Tr~poropollenrtes 

umbtguw suggests the middle .\lulvucipollrs tlrwr.\tti or younger zones. but 

these could be cclvcd slightly. Thus assipment in the middie Jwersus to 

mpcropolrrs Zones intewal is indicated and the absence of any definitive upper 

cliver.ws or u.speruppoltrs Zone markers (such as Protccxhe~ pucl~~polw or P. 
~lsperopohs) suggests the middle tliversrts Zone is most likely. Tl-k implies a 

sizeable hiatus at the DikywNirranda boundary. but this could be largely 

apparent if scarcity of zone taxa has caused them to be mked in this lean 





B 

Xlarginally marine en\ ironments are ir.dicated by the dominant and diverse 

spores and pollen. rare low di?ersit> dinollagellatec. and common freshwatz 

algae I &m7*ococ’ctr.~ 1. 

Yellow spore colours indicate lmmatwiry for hydrocarbons. 

These features are normall>f seen In the Pember Formation. 

EC:.\-iER,IJLA-I 

1 767.8-770,8m(cutts) : npparently middle diversus Zone 

Assignment lo the middle .\1. C~~I*~KSX~ Zone of Early Eocene age is indicated 

b! l’rrucwctdtlc’s ~o~IcII.~;.~ an3 i’. wtt1tttt.s \vithc. J ounger or older markers. 

fhese elements could. ho\\ever. be caled into the lo\\w dtwr.~tr.v Zone. The 

sample can be no l’ounger than the I’. tr.yxv~y7olus Zone on ! oungest I. 

nrjIuh~lt.~. I’. gnmir.s and I’. ornutt~.~. The absence of even caved P. ptrci~~!polrr.~ 

and I’. qwropolw at this level suggests a hiatus removin!: the upper ~w~t-.w.~ 

arrd qx~ropo!~r.v Zones I’. puclt~*poltr.~ occurs ca\.cd at d 16.5m. but ma! 

originate in the mpems Zone. Conwon are .\ft)tl:ol;r~ttitrt~ and Pr’nreuctdtt~~ 
\\ith frequent ()u~ltrdr~~~s. Lhln~~~tttlr.~~ and I~irlctsportr~s. The high 

.\~~i~/lo~~~/tl~trs content (tncluding ,\I. ci~tt~~nt~~u.s and .\: ~~I~LUIU) sugg,ests 

slLgiticant Nirranda Group caiing. Rare but age sisylficant xc C‘. 

nrtlwte.dm~, I. noruhtits and I>. IKI.+US. Obviousiy ca\,ed from the Miocene IS 

.~cuctupolf~t~t!c.~. 

Dinotlagellatez are rare and inckx!e 1). ,JX::’ h~um.s (usually seen in the lower 

and middle thersru 2~~s). and .-I. u-UIUIU~I (considered caved \vith the other 

uywru~ Zone elemenls.). .~prnrfkr~~L~.\ and .Cltc’rlt~!:\irtilttrm are the most 

F;equrnt. 

5larginally marine environments :re indicated by !ht rare low diversity 

dic~tlagellrtes (some of which are clearly caved). and the dominant and 

diverse spores and pollen. 





2 

I1 

( 1: tr~hrditc~.~, (;tmlh!~*rrrrtr rdufrr. t’. ft~I~‘rf~.~~~c’cyIll~.r and Sfer~tspr~rrli3 

o~uiyuu.tporrrrs frquent. Rare clsments include I-. hulmer and P. rncwvu~us. 

~nertinite and cuticle are common. 

Among;t the dinotlagcllatcs NC Al/crbru UL’W~IIU and Afanumiella tlrtggri 

suggesting the hkwtrichtisn ,U C/TII~~II Dinoflagellate Zone, plus 

O~i~~t~~oclrrtrrttr spp susyesting slightly older Csmpnian horizons in the I. 

.kor~~ortonsr Dinoilag:llutc Zone (correlative with the Irfk~ Spore-Pollen 

Zone). These clw~cnts art considered reworked slightly, but could 

conceivably bc in pltrcc with a lrllrr korqow;w assignment indicated. It 

would make little ditkencc to the lithostratigaphy. 

Very nearshore marine er,\lronmcnts are indicated by the \ep low 

dinoflagellate content and low to moderate di\ersiv (some of which may be 

caved or reworkedk Jnd dommant and diverse pollen and spores. 

. 
Yellow spore co!ours indicstr immatunty for hydrocarbons. 

These features are normally seen in the topmost Paxme Formation. 

450-60m(cutts) : pm&co Zmc 

This assemblngz is clexly mixed, bllt youngest and consistent C‘op/o.\poru 

purud).w and C’~?4ospc~rv .\lrru/u.v indicate the (‘. paradoxu Zone of mid 

Albian ase. The absence of older markers (such as Pdosrsporrres nurensis, 

()do.~portrrs hr~lws~ and I)rL!\~otosporrlc’s .~~wIwI.~) confirm the assignment. 

Younger elements arc present and include .4mo.wpoll~r cnrc.$rm~s, I’. 

m~w.wn~~, Stuc~rspwtts.r rqlrrm and (krmhrerrrru rdatu, considered caved. 

Common tasa inciude ( )urhrtirle.s and I~d~*rsporttes and frequent tasa include 

.Lf. ontcwctxus and P. ~~IIU~NKC’~IILY. Rare taxa incluc’s Aryurrrrradires 

.:pinulostn, Hi,lrnzrsy~rrrr.\ lt~~kdrcl~~W. (‘u2:rl:;: ..spOri:CS uwtralirnsr5, 

Forumrnrsporrs ~c.o,~r/~tr,~~r~‘tr\~.~ and lirpordcr~s rerrcrrlurus, consistent with 

the zonal assigmcnt. 

Dinoflagel!ates include cat ed Eoccn: (,4luoc~:stu ornafum and A. arctrtzrum) 

and Late Cretacccus twl (~prnrJlnrr.w hahnrr), as well as long ranting ;sxa 

considered caved from the Late Cretaccous. 



Environments are probably non-marine or brackish on rryional geological 

grounds, with the rare low diversity dinoflagellates considered all caved. 

Spores and pollen are dominant and diverse. 

Yellow to light brown spore colours indicate immaturity approaching marginal 

maturity for oil but immaturity for gaskondensate. 

These features are normally seen in the Eumeralla Formation, assuming that 

the ptrrudoxtr Zone is in place. 

KILLMu- 

-Mm(cutts) : apparently lorrgus Zone with caved balmei Zone (Paleocene) 
and trace reworked senecrus Zone (Campanian) 

This assemblage is clearly mised but the dominant elements support the 7: 

longs Zone (T. long~~~, T. src~rlrs, Te/rccolporire.s verrucosu.~ plus the 

dinoflagellates), \cith some obvious caved Eocene (A! falcu/u, P. puc/~~~polrr.~ 

plus dinoflagellates). and Paleocene (dinotlagellates). Common are 

E’dc1sporrlti.s and Proreucrdtc.~ with frequent ~)urhiJ~~es. Rare elements 

include .-I. c*rucrfiwmrs. (;. rrdurcl, L. bdmrr. S reprum. L longus and T. 

.wxvllls. 

Dinoflagellates are also clearly mixed with Eocene (LX puclywos, A. 

ho,contorpi~lrm), Paleocene (Pl:luc~~~F,.‘ridinium p>rcrphonrm I>. .vpcLaio.w ). 

Maastrichtian (.\/. Jruggrr, A/. coronulu) and a single Campanian specimen (.\: 

tru.v/rdis). It seems most likely that the Maastrichtian I~~ngtr.~ Zone is in place, 

but other options exist in thes, cuttings. _. 

Nearshore marine environments are swgested by the low dinoflagellate 

content IX?/o) and moderate diversity, some of which is clearly caved. These 

environments may therefore be unreliable. 

Yellow spore colours indicate immaturity for hydrocarbons. 

Ifthe longus Zone is in place, a Paaratte assi&3nment is most likely. 



Youngest A&rtacerclttes temrrs, XL tlr~ersw P. grandts, P. ornalus. and S. 

promina:lls and dominant H. hurrisrr indicate the P. ayeropolus i)r older 

zones. Frequent p. pucl~~pol~ts and oldest M. I~WUIS (if in place and not caved) 

indicate the upper Jt~*crsus or younger zones. Thus the interval upper ~Avc;.~tn 

to usperopolw Zones is indicated. The absence ofP. usperopolus suggest the 

upper c1wtir.w.~ Zone is more Ilkely, but I’. usprropolw can be vey rare. The 

dinoflagellates notrd belo\v favour the usperrywfrts Zone, but could be slightly 

cawd. Overall, on species present, the usperrywllrs Zone is favoured. 

Common are H. htrrrr.\tt and I’rt>IwL tllites \vith .\ f~;I~*uc~pollu .jubttiis and P. 

pucli~~~poltcs trequent . Rare are I. rrottrbrlrs, .\ 1. tltversw I’. nustts, I’. wnutw 

and S. prominuttt.\. 

Dinotlagellntes present include K~.w~iovrtr colcothn-ptu with Kisselovru 

tlwnpwnur ca\ ed into the sample below (4OOmk suggesting the lower part of 

the i’. usprropdt~~ Zone. Clearly caved is A. urcztutltm. from the lower 

usperir.~ Zone abo\ e. 

Environments are apparently marginal marine, hut the few dinoflagellates 

could be ca\.ed into non-marine lacustrine environments, given the common 

freshwater algae (Hor~ncnccu.~). Pollen and spores are abundant and diverse. 

Yield was lean \vith cuticle common. -. 

Yellow spore colours indicate immaturity for hydrocarbons. 

These features are usually seen in the Dil\\yn Formation, not the Nirranda 

Group. 

MOm(cutts) : upper diversus Zone 

Dominant H. hurrrslt with oldest consistent P. puchypolw indicates the upper 

rCI. tiivcrsus Zone of Early Eocene age. H. harrrsti is abundant (3 I?/,) with 

common I\/. subtllrs and Protcucdttes. Rare but significant elements include 

CT orrhorerchtrs. .\ 1. tirwr.ws. I’. tiemurcatur, I’. ornotus, P. tubercdtformrs and 

S. pr~mrnattrs. Minor Nirranda Group caving includes consistent 

h’o~hojhgtt f f les tk*nrrnut us. 



lacustrine, given the high freshwater algal content (9?/0 Bo~q~ococczrs). Pollen 

and spores are abundant and diverse. Yield was lean \\-ith cuticle common. 

Yellow spore colours indicate immaturity for hydrocarbons 

These features are ncrmally seen in the Dilwyn Formation 

3 690m(cutts), 785m(cutts) : upper or middle riiwrsus Zones 

Assignment to the .\I. th*er.tu.s Zone is indicated by common H. ~FISII with I. 

no~ubrlrs, C*. c~rtlto~crch and S. promrnur;rs. At 690m. I’. firbercullfbrmrs 

suggests the middle Jlvcrsur Zone while at 783m. P. pachpolus suggests the 

upper tlrversiis Zone. Ifl’. puc/~~polt~.s is caved. the intenal is entirely middle 

tlrverszr.~ Zone. If P. puc!r~~pollc.s is in place, the interval is entirely upper 

~/wer.ws Zone. In these cuttings. it is impossible to distinguish the 

possibilities, so the intercal is lumped. Overall, H. hurrrsrr is common, with 

I:ulcrsporrrLt~ and l’ro~twxhes frequent. 

Dinotlagellates are vety scarce, not age diagnostic. and may be entirely caved. 

E.n\ironments appear to be brxkish, but all the dincJagellates may be cabed 

t,acustrine conditions are likely. with very common to abundant Bor~woccx~. 

and abundant cuticle znd amorphous organic matter (A0.M). Pollen and 

spores are abundant and diverse. 

Yellow spore colours indicate immaturity for hydrocarbons. 

These features are ncrmally seen in the lower Dikyn For;nation and u~pexr 

Pemher Mudstone. 

4 9OOm(cutts), 1 lOOm(cutts) : middle diversus Zone 

Oldest P. tu~ercullfiwnrs, I’. orwlt/s and T’riporopollenrtes umbrguus indicate 

the middle .L/. Jwer.\us Zone of Early Eocene age. Common are Drfyw~res 

and H. hurrrsrr, \\ith frequent Fulcrsporrles and Profeacrhes. Rare but useN 

. 



5 IJOOm(cutts) : lower diversus Zone 

Amcngjt the very rare dinotlagellates. youngest D. pochyceros at 1 lOOm 

consistent vvith the zonal assigunent. .-!. ctrcrctrittrg is considered caved. 

is 

Environments appear brackish to marginal marine, but at least some 

dinoflageilates are caved. Incusrrine condtions are favoured by the common 

freshwater algae ( R~~J~w~wx~). Follen and spores are abundant and diverse. 

Yellow spore colours indicat: immaturity for hydrocarbons. 

These features are normally seen III \ivz iu\\cr DihtTn Formation and upper 

Pember Mudstone. 

Assignment to the lower :CL ti/~~~r\us Zone of Early Eocene age is indicated at 

the top by youngest C)ulhrdrrrs g~gtr~r~rs and the absence of younger markers 

considered in place, and at the base on oldest .\t. Jwrw..s and S. prommu~:rs 

without older markers. Very frequent are <)vrhrti~rr.s and &I. t/rvrr.w.s ivith 

frequent taxa including Drlwynltes, H. hurrrsli and Lhfcr.cporites. Very rare Y. 

puch)poius are considered caved. Morgan ( 1957) assigned swcs at I3 1 Im and 

140Om to the upper &versus Zone on oldest I’. puchypolus. These specimens 

are now considered caved probably as mudcake on the WCS. - 

Dinotlagellates support the assignment with youngest Huj~usphueru scprau 

and a do\snhole influx of,~Iz~rutnclr~~:rrmfimbrrurum. Other taxa include .-I. 

hon;omor$7wn and 3. pudt~wros. 

Environments appear to be marginal marine \vith some of the rare 

dinotlagellates probably caved. Pollen and spores are dominant and diverse. 

Cuticle fragments are abundant. Lacustrine influence is major with ver); 

common freshwater algae (2 1% Ro/~~coc*c~s). 

Yellow spore colocn indicate immaturity for hydrocarbons. 

These features are normally seen in the Pcmber Mudstone. 



lJ6C)m(cutts) : lower bafmei Zone 

This lean assemblage is assigned to the lower I-~~~~.rrepoNenr/es balmer Zone 

on dinoflagellate evidence. Spores and pollen are too few to provide definitive 

age control. Dlluyxiles.. Falcrsporrtes, A/. slrbtllrs and Profeucidltes are 

ftequent. A single P. puch~polzr.~ is considered caved Morgan (1987) 

a$:igned WCS at I405m and 1460.5m to the lower hlmei Zone. 

Amongst the dinoflagellates. Dejlundreu .~pecrvsus a,rd Palueoperidinrum 

pyrophorum indicate the lower I.. bulmel Zone. Elements considered caved 

include 2. lromomorphum. D. puclgceros, and H. seprufa. Two specimens of 

the Maastrichtian :\I. dmx<li were seen but are considered reworked. 

Marginal marine environments are suggested by the low content of 

dinoflagellates (their mderatc diversity is considered mostly due to caving) 

Freshwater algal acritarchs are frequent (Purulecanlellu and Horryococct~.~ 

both 5%). Pollen an, spores are dominant and diverse. 

Yellow spore colow indicate immaturity for hydrocarbons. 

These features are normally seen in the Pebbie Point Formation. 

SORTH EUMERALW-1 

This rich assemblage is unclear. Thz obvious dominance of Nolhofagidlres 

(43%) suggests the uspen~~ Zone. Youngest P. rrrberc-ulrformis and P. prandis 

favour the P. usperopolus Zone or older, as does the scarcity of dinoflagellates. 

Youngest P. wnutus and I. notabrlls also favour the asperopolus or older 

Zones, but do range into the basal lower usperur ZOY Yorhofagidrres 

dominate. with C:\whhte.s, Drlwyrfes. H. lturrrsri, and Trrcolporrtrs frequent. 

C?n this data alone, either IS possible. 

Wuschut studied the palyolosy for the completion report and studied a SW 

fr.?rn 1244ft (279.2m) which had very common H. ltarrrsri (23%) and youngest 

3. prommutx. P. grandrs and IL/. drversus indicating the usperopolus or older 

z nes. He saw P. paclyolus do\vn to 1771 ft (539.8,). but P. usprropohs 



indicates the rxpenrs Zone at 1172ft (3572m). 

2 

Dinoflagellates are very scarce, and may be largely caved 

Environments appear to be marginal anarine with extremely rare very ION 

diversity dinotlagella!es amongst the abundant and diverse pollen and spores. 

Colourless to yellow spore colours indicate immaturity for hydrocarbons. 

Assignment to rhe topmost Dilvvyn Formation seems most likely with heavy 

Nirranda Group caving. Hovvever, drillers depths on cuttings are notoriolsly 

unreliable at this scale and a log top Dilwyn at 332m may be within the scope 

of likely error. 

767.8-770.8m(cutts) : indeterminate 

This sample is almost barren and so is indeterminate. However, WC data from 

Wilschut at 2576tt (= 769.9m) suggests a lower tlrver.wv Zone assignment, 

consistent with the Pember Formation. 

c PRETTY HILL-1 

390.6~396.7m(cutts) : middle divenus Zone 

Assignment to the middle .U cliver>rLT Zone is indicated by oldest 

Rank.sreucrhre.~ don,qurtn. Prorcucd~rrs kopiensrs, t’. naJus and I’. 

Merculrformrs without younger markers, although these elements could 

conceivable be caved sliyhtly. The samples could also be slightly younger if 

the key markers Y. usperopolus and Y. pucl~vpolw have been missed due to 

their scarcity, rather than the stratigraphy. Drlwyzrfes and Fulcisporites are 

common with H. harrrsrr, .iX dlversus and Proreacidrres frequent. Rare but 

signi ticant are C orthoieichus, f. norubrlis, I’. koprensis, P. ornu(u.s and P. 

tuberculrformis. 

Amongst the dinoflayrllates. D. puchyceros 

the middle &versus to upper balmei Zcws. 

is consistent as it usually occurs in 



Environments are mxeinally marine to brackish as indicated by the domrnant 

and di\rerse pollen and spores and very mre low divxrsity dinoflagellatcs. some 

of vvhich may be caved. SiLmtticant lacustrine influence is evident, as 

freshwater algae are frequent (7% Hof~woc~c~s). 

Ye!low spore colocrs indicate immaturity for hydrocarbons. 

These features are normally seen in the louver Drl\\?n or upper Pember units, 

and not in the Nin-anda Group. 

2 588-91 m(cutts) : balmei Zone 

Assigtment to the L. /wlnwr Zone of Paleocene age is indicated by voungcst L. . _ 
hdmcrr without older markers. The J ield was vey lean and limits resolution, 

D:~w~xII~~.~. I-;ll~ryn~rrl~.~ and f’rottw IC~IIC*S NC’ common, I\ ith I\ l. unlurc/lc’u.\ 

frequent. /.. Elmer and .4us/rhpollrs ohsctrrus are rare but multiple 

specimens indicate the zone. P~J!\xYJ/~I[c~v t~robul!r!rs is present but considered 

caved. 

3inotlageliates are extremely rare, not age dia&mostic and may be caved. 

Environments appear to be brackish with dominant and diverse pollen and 

spores and minor low diversity dinotlagellates. Sprny acritarchs arc frequent 

(4”‘0) and freshwater algae frequent (6 9’0 comprismg Purulccunwllu 29’0 and 

H,Ji~wCt)C’Lxs 3%) 

Yellow spore coloun indicate immaturity for hydrocarbons. 

These features are normally seen in the Pebble Pomt Formation. or louver 

Pember Mudstone. 

H SHAW- I 

28Om(cutts) : apparently ruberculafus Zone 

Dominance of iVorhofu~ldlIe.~ with ()~~~rll~~c;crdr~cs unnulurr.- wge,ests the 

Prortwcrd~ct~s orhercrrlurus Zone of Oligocene to Early Mioc -.e &ge 

Ho\vever, this zone may exist hisher in the well and be cav.ir: into the cl.\pcrlrr 

Zone :n this very lean assemblage. ‘l’hcre IS no evidence for the u.ywopo1tr.s or 





Where the lithological criteria are equivocal, palynolog has provided definitive 

clarification in most cases, despite the availability of only cuttings, especially for the 

top Dilwyn bc : l&r-y. 

One aspect is of coxem. At the NirrandalDil\~?-n boundary several wells show a 

non descript asperus Zone above, and apparently middle drversus Zone below, 

implying a sizeable hiatus removing the osperopalus and upper diverse Zones. This 

may be real, but the same conclusion would be dra\\n if the zone markers (P. 

aspcropolus and P. pach~palus M. trnurs respectively) were missed due to their 

extreme scarci?. 

Two of the curxnt wells suggest this may be so. First, in North Eumeralla- I, 

Wilschut (1?‘?) records an interval I243ft (379.2m)-155X (473.Om) without 1’. 

paclqpo1u.s (therefore apparently middle ~‘iversus- Zonej above an mterval 1636ft 

(498.7m)-1771 ft (539.8m) with P. puchr,mlu.s and so clearly upper tirvrrsta Zone. 

Second, in Eumeralla-I, 767.8-770.8m(cutts) is assigned to the middle d;versuv Zone 

on the absence of I’. pach~~polus, which is present as cavin_e in the late Cretaceous 

sample beneath (8 13.2-816.613). In this cmt, ho\vever, P. paci~~~pol~~ could be 

caved from the uspcnrs Zone. 

On the other hand, Najaba- I shows an obvious upper dwrsus Zone showing 

frequent I? pcch?*polur (79/O) with M  tenurs, and P. pac~polus caving do\wholc 

beneath this point. This suggests P. puc~~pc~ltrs can be consistent to frequent and 

therefore that its absence is real and indicates a hiatus. 

Any geological feedback (seismic or detailed log correlation) on the validi? and 

extent of a hiatus at the NinandaDilwyn boundary \voJd be useful to evaluate the 

palyno!o_q. 
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