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SUMMARY

Boo’téﬂpool—Z

524m(cutts) : apparently upper diversus Zone : Early Eocene : very nearshore : usually
Dilwyn

791-97m(cutts) : upper bulmei Zone : Paleocene : marginally marire : usually lower
Pember and Pebbie Point

810.Sm(cutts) : iower Falmei Zone {crussitubuluta Dino Zone) : Paleocene : very
nearshore : usually Pebble Paint

Belfast-11
476m(cutts), 506m(cutts) : lower asperus Zone (heterophlyeta Dino Zonaz) : Middle
Eocene : nearshore marine : usually Nirranda

931-41m(core) : upper longus Zone (druggii Dino Zone) : Maastiichtian : usualiy
topmost Paaratte

Belfast-12

432.6-38.5m(core) : lower asperus Zone (heterophivera Dino Zone) : Middle Eocene -
very nearshore marine : usually Nirranda Group

723-33m(core) : probably middle Jiversus Zone : Early Eocene : very nearshcre :
usually upper Pember or lower Dilwyn

Belfast-13

423-26m(core) : lower usperns to middle tuberculutus Zones : Middle Eocene to
Qligocene : intermadiate marine : usually Nirranda Group

Koreit-10

551-57m(core) : upper diversus Zone : Early Eocene : very nearshore : usually Dilwyn.



1

INTRODUCTION

This sample suite was submitted by Greg Parker of the Victoriun Depariment of
Energy and Min=1als as part of a sti:.Cy of the onshore Otway Basin.

Palynomorph occurrence data are shown as Appendix 1 aud from the basis for the
zssignment of the samples s the Tertiary and Late Cretaceous Zones.

The Tertiary zonation is basically that of Stover and Evans (1973) and Stover and
Partridge (1973) as modified by Partricge { 1576) and shown in Figure .

The Cretaceous spore-pollen zonztion is essentially tisat ¢£ Dettmann and Piavford
11969) combined with Stover and Evans (1973) and Stover and Pariridge (1973). Tius
framework has been significaitiy modified and improved oy various authors since,
and most recently discussed in Helby et at {1927}, and modified in the Earl

Cretaceous by Morgan { 1985) tor application in the Otway Basin, as shown in Figure
N

Samygie processing usualiy involves tne following steps. Exira techniques sre oniy
used if required:

(a) digest about 10gm of crushed rock in 5G% HF overnight.

(b) wash out several times over 10 micron nolveste- micva. Acidify with conc HCI
if fluorosilicate gel forms.

() heavy liquid separation used concentrated ZnBvy with 3G ef 2.C.

(4)  wash out float fraction over 10 micron polyester sieve. Acidity if Zn(OH):
precipitate forms.

(e) mount a sieved kerogen slide. N

(h oxidise ia Schuitze Solution (conc 30% HNOj3 with crystalline KCIO3).

(g) wash out over 10 micren polyester siev.

(h) add 5% KOH to dissoive humic zcids.

(1) wash out over 10 micron polyester sieve.

) examine under microscope tor satisfactory oxidation. Repeat steps (f) to (i) if
required.

(k) heavy liquid separation using ZnBry solution (SG of 2.0).

hH wash out float “z:cian using polyester sicve. A:-dify if Zn(OH)y pre pitatz
form:s.
{7y dehydrate onto coverslip.

(n) mournt microscope slides using Sukitt medium.
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Sample examination usually involves the following steps:

(a)

(b)

()

(@)

scan two traverses at ¥ 10 to log the bulk of the assernblage and get some idea
of age.

scan at x 40 and count the first 100 specimens to get percentage contents for
each spezies. From this, "3alins Microplankton Content” (%%) can be
developed to provide an index of niusin influence. Where che sample is too
lean to provide 100 specimens, frequency is estimated from the specimens seen
with A=abundant, C=comnion, F=frequeit, R=rare.

return to x 10 to scan at ieast two large covership: 0 log rare species, and
finalice age coaclusions. Log more slides if raquired.

examine sieved kerogen slide for specimens of Cyvarhidites to establish spore
colour for Spore Colour dMsturity Index.

i
{3

B By
&

g
_V.'in.'



MAGNETC- STAMDARD
CHROND- CHRONOQ:
STRAT'-
§ GPAPHY STRATIGRAPHY
]
z .
xleg § SPORE - POLLEN DINOFLAGELLATE
HE3 E 8 10mES 20n€s
Izl 3 |pRE stwmes STAGES
stoEl T
| It
c 22 13 :
or £ = LA v
' T PLEisTO-
CENE
r 1 ' 3 1 MISTOZCWMCYY
n s c‘i‘ 2 nacyiuAn '
ES il pane S1 — =
’ . j A0l o ANCRLEA
s . - Lo
» - i SSINIAS
1 5 « T
. rics w 1\ C ®eusCatus —1
“ YW & | rortoman
I Ll P 3
S 1. .
T -in e ureta 1 peLLUs
g o
L e 1 ]
3 | staravaluan
L -
Cay W [=]
i - E s Vhemommem = e e ==
we e 3] | _we
L - [} LANGHIAN .
® - E Lomes 7 PrLLYS
it " suroiGAUAN | Lo
> 4 -4
» . _to li ~—
t e =i 3
[<A-—=E2e8 3
X - AQUITANTAN
L o= [
. e -
nl a2
L ? <
b : 3 P turiacwmatus
r o a CHATTIAN
- w %
L =) 2
»nh w " 8 —- —— .._i
: " G ? « :
s =0 | W
P l 3 RUPLUIAN
S 12 9
LU
3 " baad <
1 - ‘—— w
| N < a PRIABONIAN €. wcouros Tuu
[~ ™ % " - .-
[ R o ———— e o e o -t - ——
<p 7 l 0 RETEACPUNCTA
SARTOMAN o2
L ol
a
" - .
[ u S Lorte w ategrus AREOSPHATLMOWN
[ ® & o AusTAsLICoN
e Wi | 2
“r O | S| rreman
o 1 _
L { o H
[ n 1y
L ke W o e i demm e mm e PN
1 , ol L 1S
R- 4 e
0 E
T = BT
b ¢ voriau o 411 .
[ 2 o 91§ e — - 31§
- — g 17 “ESIAN "s PP
. . pontrivteig -.. [ et Tory™* Il
1 e - :: A TSGR T
i i » 1OmOWOMM
| §¢ cem e e B
-
1 — e T S 4
F - W rHangian
. w | &
z|> € crassitamn ata
L n| 3
I o 03— LCmeA L. BALMZY
3 L 3 “ R atatata
A 13 «©
e | %
i 2 DANIAN
L = ] L
< € smmmmmmemmo o .
r.enrrs
| = n hid
p " o ‘W(ﬂ t LONGUS
I » h g 5 -1y — - w, oeucca O«
Ea & M‘A‘f“;'cn. \OwIA T LONGUS
_______________ E
L sol sl

FIGURE 1 ZONAL FRAMEWORK



SPORE POLLEN MICRO-- CLITHOSTP ATIGRAPHY .
AGE L ANKTON  CFSHORE HiE
2308 20NES C-FS| ONS =
- - = g A A AP S SIS G NSNS ¢
Lth NV\-WV\W ) MMM— P
Tulenguy [ b AAA ot
MAASTRICHTIAN T I TIMOOON SANDSTONE
— E 2
T.hNei, > | Lhorojonense | P‘b?
L - S g o 4
E: . e,
- [ S —————————— -
CAMPAN",‘N Nosv. wtus | 2 X.auslralis -n L "44,- SHERBROOK GROL ?
‘ G [ “w (thin sandstones)
4 "N.aceras : ? n store
b=~ — 8
SANTONIAN { Vcrataceun & 3
T.prchyexious o _4 o | BELFAST MUDSTONE _
CONIACIAN (T.apnuyexinug) ! Ouporlteza” & i
) X
L—— & |
. e
TURONIAN ] C. "phix \ S.ostrlataconus ] <’/ } i
. P.massonil) 3 T ) S M
- e ain o m—— (e
Piafuseiisidas | FLAYY*1IS FORMATION — N e T
T T R ETTOEarr™”
CENOMANIAN disto-arknatus D-rmattiaploum 5 wAhﬁwﬁ&n’ AN
i A~ I~
P.paosus MARe s teinen 1 ooana NSNIIT SO L~
i N -
ALBIAN :Q_;':s‘% niddla SHITTRTIATE Mamber 2
Ceatrlatug EUMERA! LA FORMATION R fa8) 3’,&"""“‘“5
" Unpae C..’wghnu' lower - cual
APTIAN s »
Low .C.hughes! ialy faches
upper </ (KETA5 Sendst
. woatis, | o “jm tich C
BARREMIAN F. woati :gglensls 3 = Uira £t it
' a © = - 8
g é s Crayfleh B == S
L S . .
HAUTERIVIAN lowar . é‘ § 2 - > g
F. wonthagglanals 5 b “ ~ -
3 .":E._ Crayfisa .7 g
YALANGINIAN ‘Z:‘ z sandy facles <“'\\_,}
-
& & X
)
BERRIASIAN C. awstrallensis | : )JJ
| R ot _ _
2

FIGURE, 2.,

W e

. i
gt EPt CONe

v

S‘.RFTACF(‘I IS RFGIONAI “RAMFWORK. I'TWAY RASIN
g . i .

A




111

A

PALYNOSTRATIGRAPHY

BOUOTHAPOOL-2

1

524m(cutts) : app.acently upper diversus Zoae

Assignment to trne upper Malvacipollis diversus Zone of Early Eocene age is
indicated at the top by youngest Mntratriporopolienites notabilis, Malvacipollis
diversus, Mivriaceidies 1eauis, Proteacidites grundis and Spinozonocolpres
prominatus withowt Proteacidites uspzropolus and common Huloragacidites
harrisii. At the basz, o'dest Proreucidiies puchvpolus and M. renuis are
diagnostic, but could conceivably he caved into lower or middle diversus Zone
from any overlying upper diversits or usgerapolus Zone. Since multiple
specimens were seen, they are likely to be in place. Younger caved elements
are seen, including Alisocysta ornata and Areosphaeridium arcuatum, caving
from the lower usperus Zone Nirranda Group. H. harrisitis common with
Nothofagidites cinurcidus very frequent and Difwynites grunulurus and
Proteacidites frequent. Rare elements include Anacolosidites acuti-flus,
Bunksicacidues arcuatus, Cupanieidites orthoteichus, I notabilis, M. tenuis,

P. puchypolus and S. prominatus.

Dinoflageliates are rare but include A. ornatum and 4. arcuatum diagnostic of
the Middle Eocene lower uspertes Zone. In view of the spore-pollen evidence,
these are considered caved. Longranging taxa include Apecrodinium
homomorphum and Thalussiphora pelugica with frequent Spiniferites ramosus
probably caved.

Very nearshore marine environments are indicated by the low dinoflagellate
diversity and content (12%%) much of which is probably caved. Spores and
pollen are abundant and diverse and cuticle fragments are very common.

These features are normally seen in the Dilwyn Formation.

791-97m(core) : upper balmei Zone

Assignment 1o the upper Lygistepollenites bulinei Zone of Paleocene age is
indicated at the top by youngest Gamt ierina rudata and L. befmei and at the

base by oldest Proteucidites grandis. Common Proteacidites, Dilwynites and
Fulcisporites with frequent Cvathidites, Gumbierina and Laevigatosporites.




Dinoflagellates are rare and nendescript.

Marginally marine environments are indicated by the very rare low diversity -
dinoflagellates, common spiny acritarchs (11% Micrhystridium) and

freshwater algae (5% Botryococcus) and dominant and diverse spores and

pollen.

These features are normally seen in the lower Pember Member and Pebble
Point Formation.

810.5m(cutts) : lower balmei Zone (crassitabulata Dino Zone)

Assignment to the lower /.. hal:net Zone of Paleocene age is indicated by
consistent G. rucuta and L. balmei without younger or older markers, and
confirmed by the dinoflagellates. Dilwynites spp are very common with
frequent Falcisporites and Proreacidites. Rare elements include Australopollis

obscurus, Amosopollis cruciformis and Stercisporites punciutus.

Dinotlagellates arc very rare but include Deflandrea specivou, Eisenackia
crassitabulata and [subelidinium bakeri indicating the mid Paleocene
crassitabulate Dinoflagellate Zone.

Very nearshore environments are indicated by the low dinotlagellate content ‘
(1%) and diversity, very frequent freshwater algae (9% Botryococcus) and ]

abundant and diverse spores and pollen.

These features are normally seen in the Pebble Point Formation.

eere i vim.. B BELFAST-11

1

476m(cutts), S06m(cutts) : lower asperus Zone (heterophlycta Dino Zone)

Assignment to the Middle Eocene Nothofugidites usperus Zone is indicated by

dominant Nothofugidites spp (47%) without older markers. At 476m, i
. i3

Cyatheacidites annulatus suggests the Oligocene Proteacidites tubercudutus &
£
Zone, but is considered caved given the dinotlagellate data. Nothofagidites 3
®

totally dominate with N. deminutus and N. falcata frequent and .V. asperus rare

but consistent. Dilwvnutes, Cyathidites and H. karrisii are also frequent.
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Amongst the dinotlageltates, 4. ornutum, Areosphacridium multicornutum,
Deflandrea heterophlycta and D. phosphoritica indicate the D. heterophivcta
Zone of Middle Eocene age, correlative with the lower N. asperus Spore-

Pollen Subzone. Spiniferites and Micrhystridium spp are frequent to common.

Pentadinium laticinctum at 506m is considered caved irom the Oligocene.

Environments are nearzhore marine with subordinate dinoflagellates of
moderate diversity and dominant and diverse spores and pollen. Marine
influence increases upsection, with increasing dinoflagellate content, and

decreasing treshwater algal content.
These features are normally seen in the Nirranda Subgroup.
931-41m(core) : upper longus Zone (drugzii Dino Zone)

Assignment to the upper Tricolpites longus Zone of Maastrichtian age is
indicated at the top by youngest Quudraplunus brossus, 1. longus, T.
waipawaensis, Tricolporites lilliei and Triporopollenites sectilis, and at the
" y oldest Stereisporites punctatus and common G. rudata. Proteucidites
o are totally dominant (56%) with (. rudata common (20%). Other rare
elements not alreadv mentioned include Stereisporites regium and
Nothofagidites endurus.

Amongst the rare dinoflagellates, Cunninginopsis bretonica, Isabelidinium
bakeri and Manumiella druggii indicate the M. druggii Dinoflagellate Zone.
C. bretonica is the most frequent.

These features are normally seen in the topmost Paaratte Formation and

equivalents. It frequently occurs as a thin terminal Cretaceous claystone.

C BELFAST-12

2

432.6-38.5m(core) : lower asperus Zoune

Assignment to the N. asperus Zone of Middle Eocene age is indicated by
abundant Nothofagidites spp without other markers. The lower Subzone is
indicated by the dinoflagellates. Nothofagidites totally dominate (63%) with
frequent Cyvarhidites and Fulcicporites. Rare elements include Beaupreadites
verrucosus and Kuylisporites waterbotkii. Clearly caved is the middle

Miocene and vounger Acaciapoilenites myriosporites.
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Amongst the dinoflagellates are Deflundrea heterophlyeta and D.
phosphoriiica, indicating the middle Eocene D. heteroohlycta Dinotlagellate

Zone, correlative with the lower V. usperus “nore-Pollen Zone.

Very nearshore marine environments are indicated by the low dinoflageliate
diversity and content (4%), abundant spores and pollen and consistent
freshwater algae.

These teatures are normaliy seen in the Nirranda Subgroup, so the Mepunga
Formation is quite likely.

723-33m(core) : probably middle diversus Zone

This assc:iblage is unusual in that zone markers aré exceptionatly rare. A
middle M. diversus Zone assignment is most litely with very rare oldest B.
arcuaius, P. kopiensis and Proteacidites clurus seen. A lower diversus Zone
or younger is indicated by oldest (. vrthuteichus and Periporopollenites
demarcatus. Rare specimens transitional to P. pachvpolus suggest the upper
diversus Zone, Many of the usual Dilwyn/Pember taxa were not seen. A

single L. balriei is considered reworked.

Armongst the dinoflagellates, Deflandrea pachyceros and D. obliquipes with.
Apectodinium spp are consistent. Aficrhystridium spp are frequent.

Very nearshore marine environments are indicated by the rare low diversity
dinotlagellates and dominant and diverse spores and pollen.

These features are normally seen in the upper Pember Formation or lower
Dilwyn Formation.

D BELFAST-13

1

423—26m(co're) : lower asperus Zone to middle P. tuberculatus Zones

This sample is extremely leai and cannct be confidently assigned. Dominance
of Nothofag:dites and Spiniferites clearly indicates a post Dilwyn age. Spores
and pollen are extremely rare and not very age diagnostic, but common
Nothofagidites with rare N. flemingii and N. fulcata indicate a tower asperus to
middle tubc--culatus interval (mid Eocene to Late Oligocene).
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Amongst the dinoflagellates, a single Schematophoru speciosa suggests a
Middle Eocene age, while Impletosphueridium spA and Pentadinium
laticinctum suggest Oligocene ages.

Environments are intermediate marine as shown by the dominant
dinoflagellates (80%) and their high diversity, and the lean yields with very
restricted spores and pollen.

These features are certainly more typical ot the Nirranda Subgroup than the
Dilwyn Formation.

E KOROIT-10
1 551-57m(core) : upper diversus Zone

Assignment to the upper Malvacipollis diversus Zone of Early Eocene age is
indicated at the top by youngest M. diversus, M. tenuis, P. grandis, P. ornatus
and S. prominatus with common H. harrisii and without younger markers, and
at the base by oldest A tenuis and P. pachvpolus. H. harrisii and
Proteacidites are common, with frequent Cyarhidites, M. diversus and
Lygistepollenites florinii. Rare elements include C. orthoteichus, M. tenuis, P.
demarcatus and P. kopiensis.

Dinoflagellates are very rare and not age diagnosiic. Apectodinium

homomorphum is present.

Very nearshore marine environments are indicated by the extremely rare
dinoflagellates (2%4) and their low diversity, frequent freshwater algae-(7%)
and the common and d:verse spores and pollen.

These features are nommally seen in the Dilwyn Formation and occur in the
Burrungule Member.
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791-97 CORE 1 791-97 CORE
810.5 CUTTS 3 810.5 CUTTS
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