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) 
I SUMMARY 

1455.Om(swc) - 1520.0m(swc) : distocarinatm Zone (infmorioides Dino Zone at 152Om) : 

Cenomanian : marginally marine (~1% dinos and 4% dinos respectively). 

II INTRODUCTION 

These two swc samples were submitted by Simon Horan to clarifj~ ambiguous cuttings based 

data. Appendix I comprises 111 quantitative data for the well including the present and all 

previous work. Zonation and maturity frameworks are as described in Morgan and Hooker 

1993. 
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III PALYNOSTRATIGRAPHY 
-I 

Assignment to the Appendicisporites distocarinatus Zone of Cenomanian age is indicated by 

the presence of A. distocarinatus without younger or older markers. Common are 

Cyathidites minor, DiIwpites granulatus, Falcisporites similis, Gleicheniidites circinidites 

and Microcachyidites antarcticus. Frequent are Laevigatosporites ovatus and Podosporties 

microsaccatus. Rare but significant are A. distocarinatus, Fhyllocladidites eunuchus, 

Trilobosporites trioreticulatus and Triporoletes reticulatus. 

Dinoflagellates are very rare and include Cribroperidinium edwardsii at 1520m, indicating 

the Palaeohystrichophora infusorioides Dinoflagellate Zone. Heterosphaeridium and 

Botryococcus continue to be the most consistent microplankton. 

Environments are marginally marine, as shown by very rare dinoflagellates (~1% and 4% 

downhole) and their very low diversity. Significant lacustrine influence is indicated by 

freshwater algae (2% and 396 Botryococcus downhole). Spores and pollen are abundant and 

diverse. 

Light brown spore colours indicate marginal maturity for oil but immaturity for 

gas/condensate. 

Iv REFERENCES 

Morgan RP and Hooker NP ( 1993) Final palynology of BHPP Eric the Red-l, offshore 

Otway Basin, Victoria, Australia (unpubl. rept. to BHPP). 



IASIW* mWhY DINOFLACXLLATE ZONES 

Environments r 
o lacustrine (algal acri:archs). 

v non-marine (no or very few 
* brackish (spiny acritarch, 

5% algal acritarchs). 
no or very few dinoflagellates 

*/Amarginal marine (l-58 very low diversity dinoflagellates). 
l\). 

fi nearshore marine (6-301 low to medium diversity dinoflagella:es). 
b/h(\intermediate marine (31-601 medium diversity dinoflagellates). 

Ahoffshore marine (61X-801 medium to high diversity dinoflagella:es). 
@far offshore marine/oceanic (al%-100% high diversity dinoflagellates 

and/or planktonic forams). 

Confidence Ratings : 
0 : good to excellent with numerous zone fossils in core/sue. 
1 : fait vith rare zone fossils in core/sue. 
2 : poor with non-diagnostic assemblage in core/swc. Often occurs next to a 

distinctive 0 to 1 rating, lacking the zone fossil seen.adjacent. 
3 : good with extinction event (top range) in cuttings. 
4 : poor to fair with inception event (base range) in cuttings and therefore 

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

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

Data recorded by : Roger Morgan and Nigel Hooker June 93 

Data revised by : 
Roger Morgan May 94 



rrr,w,DIWAY SPOAE-POLLEN ZONES LUv4lOM. Kb CL1 

WELL NW* ERIC THE RED-l TOTAL DC-1 

Environmcn:s : 
0 lacusttint (alsal acri:archs). 

v non-marine (nc of very few 51 algal acri tsr:hs) . 
* brackish (spiny acritarch, no or very few dinoflagella:es I\). 

b/b marginal matint (l- SI very lov diversity dinoflagclla~ts). 
fi nearshort marine (C-30\ lov to mcZium diversity dinoflagcllates). 

b/M in:trmtdia:t mari nt (31-601 medium diversity dinoflagtllatts). 
Ahoffshore marine (61\-808 medium :o high diversity dinoflagtllates). 
6 far offshore marine/oceanic (El\-lOO\ high diversity dinoflagellates 

and/or planktonic forams). 

. . 
Conf idtnct Ratings : 

0 : good to excellent with numerour zone fossils in core/sue. 
1 : fair with rare zone fossils in core/sue. 
2 : poor vith non-diagnostic assemblage in core/sue. Often occur8 next to a 

distinctive 0 to 1 rating, lacking the zone fossil seen adjacent. 
3 : good with extinction event (top range) in cuttings. 
4 : poor to fair vi: h inception event (b88t range) in cuttings and therefore 

may be picked t30 low if caved or too high if 8uamped by cavings. 

5 : poor with non-diagnostic assemblage in cuttings. Usually seen adjacent 
to a higher rating and picked on the absence of key tone fossil. 

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

Da:a recorded by : Roger Morgan and Nigel Hooker June 93 

Data revised by : 
Roger Morgan May 94 
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NOTE TO: FILE 

FROM: SIMON HORAN 

OUR REF: sth.012:tt 

COPIES: 

PALYNC&oGTCAL SAM-PLES PROCESSING Ah?) SAMPLE EXAMINATION 
METHODOLOGY 

Following discussion with Roger Morgan, the sample processing techniques and sample 
examination methodology used in palynological studies of the Fergusons Hill-l, Ross Creek- 
1, Mussel-l, Pecten- 1 A, Triter- lST, La Bella- 1, Eric the Red- 1, Minerva- 1, Minerva-2A and 
Loch Ard-1 is listed below. 

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

a) 
b) 

Cl 
d) 

k) 
1) 

m) 
n) 

digest about 1Ogm of crushed rock in 50% HF overnight 
wash out several times over 10 micron polyester sieve. Acidify with cone 
HCI if fluorosilicate gel forms 
heavy liquid separation used concentrate ZnBr, with SG of 2.0 
wash out float fraction over 10 micron polyester sieve. Acidify if Zn(OH), 
precipitate forms 
mount a sieved kerogen slide 
oxidise in Schutze Solution (cone 30% HN03 with crystalline KCIOJ 
wash out over 10 micron polyester sieve 
add 5% KOH to dissolve humic acids 
wash out over 10 micron polyester sieve 
examine under microscope for satisfactory oxidation. Repeat steps (f) to (g) 
if required 
heavy liquid separation using ZnBr, solution (SG of 20.) 
wash out float fraction using polyester sieve. Acidify if Zn(OH), precipitate 
forms 
dehydrate onto coverslip 
mount microscope slides using Eukitt medium 

Sample examination usually involved the following steps: 

scan two traverses at a x10 to log the bulk of the assemblage and get some 
idea of age 
scan at x40 and count the first 100 specimens to get percentage contents for 
each species. From this, saline “Microplankton Content” (%) can be 
developed to provide an index of marine influence. Where the sample is too 
lean to provide 100 specimens, frequency is estimated from the specimens 
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c) 

d) 

Page 2 

seen with A = abundant, C = common, F = frequent, R = rare 
return to x10 to scan at least two large coverslips to log rare species, and 
finalise age conclusions. Log more slides if required 
develop “Salines Microplankton Diversity” by counting up total species 
identified of dinoflagellates plus spiny acritarchs, as a second index of 
marine influence. This count includes species seen both inside and outside 
the court 
develop “Freshwater Microplankton Content” by totally all freshwater algal 
elements (Botryococcus, Schizosporis, Paralecaniella, Leiosphaeridia, 
Nummus) 
examine sieved kerogen slide for specimens of Cyathidites to establish spore 
colour for Spore colour Maturity Index 



ERXC THE RED #I 

MORGAN PALAEO ASSOCIATES: PalynOlOgical COnSUltd!UItS 
Box 161, Maitland, South Australia, 5573. 
phone (088) 32 2795 . . fax (088) 32 2798 

C L I E N T: BHP Petroleum Exploration ------------------------------------------------------------ 
W  E L L: Eric the Red ---------------------------------------------------------------- 
F  I E L D / A R E A: Otway Basin ---------------------------------------------------- 

A N A L Y S T: Roger Morgan DATE: March '93 ------------------------ ---------------- 
N 0 T E S: all sample depths are in metres -------------------------------------------------------------- 

RW = reworked * = caved CF = comparable to -------------------------------------------------------------- 
3 = questionable identification X = present outside count -------------------------------------------------------------- 
figutes are percentages based on 100 specimen count 

RANGE CHART OF OCCURRENCES BY LOWEST APPEARANCE (by groups) 
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SO 
85 

146 
112 
113 
121 
114 
230 
253 

AEQUrTRIRADIrES sPINULOSus 
AEQUITRIRADITES TILCNAENESIS 
AEQUITRIRADITES VBRRUCOSUS 
AmBOPOLLIS CRUCIFORnIS 
AUPEIDIADEBA DENTICULATA 
ANACOLOSIDITES ACUTULLUS 
APECTODINILm -RPBA (SN. SP) 
AFPENDICISPGRITES DISTOCARINAW8 
APPEBDICISPGRITES TRICORNITAWS 
APTM PoyumPM 
APTBA SP 
ARAUCARIACITES AUSTBALIS 
ARAUCARIACITES FISSUS 
AREOLIGERA CORONATA 
ABEOLIGERA SENONENSIS 
AREOSPBAERIDIUN ARCUATWl . 
AREOSPBAERIDIUH AUSTRALICUI 
AREOSPEAERIDIUR SP 
AREOSPBAERIDIUN SUGGESTIIBI 
ASCODINIlR4 PARVUN 
AUSTRALOPOLLIS OBSCURIB 
BACULATISPORITES 
BALUEISPDRITES XOLODICTYUS 
BALBEISPORITES TRIDICTYUS 
BEAUPREADITES VERRUCOSUS 
BIRETRISPORITES 
BoTRYamccuS 
CADARGASPORITES BACULAWS 
CALAnDSPORAsP 
CALLAOIBPBAERIDIIM ASYkB4ETRIM 
CALLIALASPORITES DABPIER 
CALLIALASWRITES TURBAWS 
CAUEROEONOSPORITES LATROBENSIS 
CABEROZONOSPORITES OBAIENBIS 
CAUERDZONOSPORITES ROBUSTA 
CAUEROEONOSPORITES SP 
CANNINCIA FOVBOLATA 
CANNINGIA RETICULATA CF 
CANNINCIA SPINOSA 
CANNINGINOPSIS BRETONENSIS 
CBRATIOPSIS SPECIOSUS 
CBRATOSPORITBS EQUALIS 
CBRBBRCKYSTA SP 
CRATANGIBLW VICTORIENSIS 
CH-PNORBLLA NYEI 
c1BOT1m!wORA JURIENSIS 
C1CATRICOSISPORITES AUSTRALIENSIS 
CICATRICOSISPORITES FOVEOAUSTRALIENBI8 
CICATRICOSISPORITES HUGNESI 
CICATRICOSISPORITES LUDBRDOKIAE 
CICATRICOBISPORITES RADIAWS 
CICATRICOSPORITES URINKLY AUSTRALIENSIB 
CINGUTRILETES CLAWS 
CIRCULODINIUN DEFLANUREI 
CIRCULODINIUN HIRTELLUN 
CLAVIFERA TRIPLEK 
CLEISTOSPRAERIDIUB SPP 
CONCAVISSIIISPORITES PENOLABNSIS 
CONTIGNISPGRITES COOKSONIAK 
CONTIGNISPORITES GLEBULENTUS 
coPTOSPORAPARADOKA 
COPTOSPORA PILEOSA 
COPTOSPORA URINKLY 
CORDOSPHABRIDIUB INODBS 
CORDOSPBAERIDIUB SP 
COROLLINA TOROSUS 
CORONATISPORA PERFORATA 
CWPERISPORITES TABULAWS 
CRIBROPBRIDINIUB EDWARDS11 
CRIBROPERIDINIUB SD 
CRYBBLOSPORITBS HAGNIFICA 
CRY'BELOSPORITES BEGASTRIATUS 
CRYBBLOSPORITBS STRIATUS 
CYATHEACIDITBS TECTIFBRA 
CYATHIDITES AUSTRALIS 
CYATHIDITBS MINOR 
CYATHIDITES SPP 
CYCADOPITES FOLLICULARIS 
CYCLONEPHBLIUB CDNPACTUB 
CYCLOBPORITES BUGHSSI 
DB?LARDRBA PHOSPHORITICA 
DBILANDREA TRUNCATA 
DENSOISPORITES VELAWS 
DICTYOPHYLLIDITES 
DICTYOTOSPORITES COUPLKK 
DICTYOTOSPORITES SPECIOSUS 
DILUYNITES GRANULATUS 
DILUYNITES TURBRCULATUS 
DIWRITES SP _ 
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192 

::: 
95 
96 

;: 
122 

97 
131 
141 
123 
267 
193 
211 

9B 
231 
219 

x 
53 
33 
40 
81 

171 
232 

2 

Zf 
30 
67 

d: 

if 
124 
lB6 
147 

13 
132 
254 
172 
160 
261 
104 
115 
168 
194 
164 
212 
173 

42 
251 
233 

73 
1 

99 
263 

1X2 
244 

5: 

2:: 
125 
220 
245 
234 
201 
255 
235 
199 
265 
264 

43 
44 
10 

:: 
4 

:t 
66 
76 

180 
100 

2:: 
126 
236 
213 
148 
203 
191 
176 
162 

DIPORITES SP. 
DYPllES COLLIFBRUN 
BRICIPITES SCABRAWS 
ElUXNOSPRAER1DIUn PBRAGBITEB 
EKOCNOSPBAERIDILR! SP 
FALCISPORITES GRMDIS 
FALCISPORITES SIBILIS 
F-INIA DEANE1 
F-INIA SP 
FORAMINISPORIS AS-ICUS 
FORABINISPORIS DAILY1 
FORAUINIBPORIS t#MTHAGGIENBIS 
FOVEOGLBICRENIIDITBS 
FOVBOTRILBTBS PARVIRETUS 
FUNGAL SAAE 
GABBIERINA RUDATA 
GBPBRAWLLENITES UANOOENBIB 
GLEICBENIIDITES 
BALDRAGACIDITES BARR1811 
HERKOSPORITES ELLIOTT11 
HETEBOSPBAERIDIC CONJUNCTtR4 
BETEROSPRAERIDItR4 WTBROCMWU4 
NETEROSPRAERIDIlR4 LATEROBRACBIU8 
BRTEROSPBAERIDIUl4 SOLIDA 
RYBTRICBODINIUB PULCERUN 
BYBTRICNOSPRAERIDIM TUBIFERU94 
INTERUI.DBITEB INTRAVERRUCATUS 
INTRATRIPDROPOLLENITES NDTABILIB 
ISABELIDINItRl BALBEI 
IsABBLIDINIIR4 BELFASTUSE 
ISABELIDINItRl BELFASTENSE ROTUNDA 
ISABBLIDINIM COOESONIAE 
ISARBLIDINILM CRETACBA 
ISABELIDINIM KOROJONBNSB 
ISABBLIDINIL# LATUB 
ISABELIDINIIIII PBLLUCIDUN 
ISABELIDINItRl RECTANGULAR18 
ISABELIDINIIRI SP 
IScByosPORITES PUNCTAWS 
ISCRYOSPORITES SP 
JANUABPORITES SPINUIDSUS 
KIOKANSIUR POLYPES 
KLUKISPORITES SCABERIS 
KUYLIBPORITES UATERBOLEII 
KUYLISPDRITES ZIPPER1 
LAEVIGATDSPORITES OVATUS 
LEIOSPRAERIDIA 
LBFTOLBPIDITBS MAJOR 
LEPTOLEPIDITES VERRUCAWB 
LILIACIDITES KAITANGATAENSIS 
LILIACIDITBS PERORETICULAWS 
LYCOPIACIDITES ASPBRATUB 
LYGISTIPOLLENITES BAIJIEI 
LYGIBTIPOLLENITES FLORINII 
UAMJRADINIlB4 PENTA- 
FIALVACIPOLLIS LARGE 
HALVACIPOLLIS SUBTILIS 
MANUUIBLLA CORONATA 
WICRBYSTRIDItB4 
HICROCACBRYIDITES ANTARCTICUS 
NICROFASTA EVANS1 I 
I4ILLIWDIDINIUN TENUITABULAWS 
MlROSPORA FLORIDA 
BYRTACBIDITES PARWS 
NBLSOWIELLA ACERAS 
NSLSONIBLLA S~IRETICULATA 
NELBONIELLA TUBERCULATA 
NEORAISTRICKIA 
NEVESISPORITES VALLAWS 
NOTHOFAGIDITES BRACBYSPINULOSUB 
NOTHOFAGIDITES DEBINUTUS 
NOTHOFAGIDITBS EBARCIDUS 
NOTBOFAGIDITES ENDURUB 
NOTHOFAGIDITBS FALCATA 
NOTNOFAGIDITES FLBHINCII 
NOTNOFAGIDITBS SENECTUS 
NIJmus tmiocuLATus 
Humus SP 
-1TINA COSTATA 
ODONTOCNITINA CRIBROPODA 
ODONfOCHITINA OPERCULATA 
0-NITINA PORIFBRA 
ODONTOCHITINA SWBBY 
OLIGOSPHAERIDIUB Co)IPLBB 
OLIGOSPHAERIDIUB PULCHKRRIMll  
OLIGOSPHAERIDIlR4 SP 
OPERCULDDIN1UI4 
OPBRCULODINIUB CENTROCARPUN 
ORNAHENTIFERA SENTOSA 
OSMUNDACIDITES YELLBANII 
PALAEOPERIDINIlJB CRETACBlM 
PARALECAKIELLA 
PERINOPOLLENITES CLATOIDES 
PBRIPOROPOLLBNITBS DBHARCATUB 
PBRIPOROPOLLBNITES POLYORATUS 
PEROTRILETES JUBATUS/FKMtGANII 
PBROTRILBTBS LINEAR18 
PEROTRI LETES HAJUS 
PBROTRILBTES SP 
PBIBDPDLLKKITES PMNOSUS 

lb2 

19': 
134 
204 
221 
135 
105 
127 
136 
246 
196 
163 
247 
237 
222 
256 
257 
248 
238 
223 
224 
239 
202 
225 
240 
241 
1BB 

20 
21 
52 

101 
121 
157 
116 
270 
260 
269 
258 
262 
260 
178 

56 
22 

106 
214 

28 

2:: 
206 

62 
200 
216 
184 
207 
197 
181 
196 
217 
201) 
242 
209 
177 
142 
252 
165 
129 
149 
150 
226 
210 
227 

12 
34 
45 
46 
47 
48 

243 
2 

161 
83 
63 

PHIBOPOLLENITES PANNOSUS 
PRTBANOPBRIDINIUB CmTUH 
PBYLLDCLADIDITES EUNUCRUS 
PEYLLOCLADIDITES FlAUSoWII 
PBYLLOCLADIDITEBVERRUCAWS 
PILDSISPORITES GRANDIB 
PILGSISPORITEB NOTENBIS 
PODOSPORITBS HICROSACCANS 
FOLYCINGULATISF'ORITBS CRBNULA~ 
POLYCINGULATISPORITEB HDONIENSIS 
FOLYCOLPITES ESOBALTEUB 
POLYPOROPOLLENITES POLYORAWS 
PROTBACIDITBS 
PROTBACIDITBS ANRULARIS 
PROTBACIDITBS ASPBROPOLUS 
PROTBACIDITBS GRANDIS 
PRQTBACIDITBS IIAPUBUI 
PRDTEACIDITES KOPIENSIS 
PRDTEACIDITBB LEIGRTONII 
PRDTEACIDITES OBBBOLkBRUS 
PROTBACIDITBS ORRATUS 
PRGTEACIDITEB OTUATBNBIB 
PROTBACIDITBB PACRYPOLUS 
PROTEACIDITES PALISADUS 
PROTBACIDITBS RBTICULOCONCAVUl9 
PBOTEACIDITES SCABORAWS 
PROTEACIDITES TURBRCULIFO~IS 
PBOTEACIDITES: 18rgo 
PTBROSPEIWBLLA AURBOLATA 
PTEROBPERRELLA AUSTRALIENSIS 
PTEROSPKRHKLLA SP 
RETITRILETES AUSTROCLAVATIDITES 
RETITRILETES CIRCOLUMENUS 
RBTITRILBTES FACETUS 
RETITRILETES NODOSUS 
REYORKING - JURASSIC 
REWORKING - PEWIAN 
REWORKING - TRIASSIC 
SANTALLRIIDITBS CAINOBOICUS 
SCBIEOSPORIS PSILATA 
SCRIBOSPORIS RETICULA 
SBNBCTOTBTRhDITBS VAR- ,cuLATu 
SPINIDINIlN BP 
SPINIFBRITBS FURCRTUS/RnmwUS 
STERIESPORITES ANTIQUASPGRITES 
STERIESPORITES REGIUN 
BUBTILISPRAERA TRENDALLII 
SYSTOIUTOPBORA PLACACANTRA 
TETRACOLPORITES RETICULAWS 
TETRACOLPORITES VERRUCOSUS 
TRICBODINIUN 
TRICOLPITES COWFESSUS 
TRICDLPITRS DRTTHANNIAR 
TRICOLPITBS GILL11 
TRICOLPITBS LDNGUS 
TRICOLPITES SABULOSUS 
TRICOLPITES SP 
TRICOLPITES VARIVERRUCAWS 
TRICOLPITES WIPAUAENSIS 
TRICOLPORITES AFOXYBXINUS 
TRICOLPORITES EBTOUTUB 
TRICOLPORITES LILLIEI 
TRIUIBOSPORITES TRIBOTRYP 
TRILOBOSPORITES TRIORETlCU~S 
TRIDRITRS )ucNIFICUS 
TRIPOROLETES BIRETICULATUS 
TRIPORDLETBS RADIATUS 
TRIPOROLBTBS RBTICUWWS 
TRIPOROLBTBS SIHPLBX 
TRIPOROPOLLENITES MlBIGUUS 
TRIPOROPOLLENITES SECTILIS 
TRIPUNCTISPORIS PUNCTAWS 
TRITHYRODINIUN FINE GRANULES 
TRITHYRODINIUR NARSHALLII 
TRITHYRODINIUU PUNCTATB 
TRITHYRODINIUN SUSPECTUtt  
TRITHYRODINIUB THICK PSILATE 
TRITHYRODINIUB TBICK RETICULAWI 
VERRUCOSISPORITES KOPUKUENSIB 
VERYHACHIUN 
VITREISPORITES PALLIDUS 
VOZZHENNIKOVIA EKTKNSA 
KENIKOON AUSTRALIS 


