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PALYNOLOGICAL DETER:WlATIONS FOR MARLIN-4 

BETkJEEN 5930 AND 8546 FEET. . 

SUMkiiRY 
k . 

Zones --- Depths. . -- &es 

P. tubercuZatz.is 5930’ - 5970' 
Undetermined . 5990' 

Early Oligocene 
Middle Eocene? : 

Lower 11. asperus 
; 

, 6030' - 6070' Middle Eocene 
P. asperopotus 6100' - 6208' 
L. balmei 6280' _ 8250' 

Middle to Early Eocene 

T. %ortgus 8496 ' - 8546' 
Paleocene .',T 

e Paleocene 

I 
. 

INTRODUCTION . . 

Palyndlogical‘zone determinations for the Latrobe Group and the lower' 
50 feet of the overlying Lakes Entrance Formation in the Gippsland Basin 

- Marlin-4 well are based on the palynomorph assemblages recovered from 34 
sidewall and trio conventional cores. Zone names arc those proposed by 
Stover and Evans (1973) and by Stover and Partridge (1973) and the criteria 
used for the recognition of zones are presented in those publications. 
Species lists for each zone include those forms considered to be of 
stratigraphic value for subdividing Gippsland Basin Tertiary sections, 
consequently, long ranging species are not listed unless they represent a 
nnjor constituent of a particular sample. 

Spore-pollen preservation and abundance is generally good throughout 
the section. Microplankton --mainly dinoflagellates with some acritarchs-- 
occur commonly to abundantly in the Prdea&?ites tuhercuZatus througll the P. 
asperopo’ltcs zones ; they are less abundant and their occurrences are 
sporadic in the Ly$stepoi!Zsnites bahei zone. None was found in the 
TricoZpites 20~36~ zone 

DISCUSSION- 

L'"rotemidites tuben2uZatus Zone (5933 - 5970 feet) 
Assignment to this zone is based on the occurrence of Cyat7laecidites 

cmiulattcs Cool:son in each of the samples. The assemblages consist mainly 
of microplankton of \:'hich the majority of specimens are either @ercr!Zoci?:x:iwl 
ccntrocnryz;m (Deflandr~ t and Cookson) Hall or of the Spitii.~m4tes type. Scveral 
undescribcd species are also present. Forms identified from the I'. tiJ~~~cuZ~&-:s 
zone include: 



, t4icroplankton -2- 
-.- ----.-- 

A~7~.~~~~p72ucm al~icorztu (Ejscnack) Davey & b!illiams 
Hz~3t&G20~o%yonia eismactkii Nilliams & Downie 
Cc:r!af;o,-I7:zczeropis baZcor;kCa,u Defl andre & Cookson 
rJorlczi;osphaerop~is sp 
Upei~cuZod-in~wn ceutrocarptu~ (Deflandre & Coo.kson) Wall 
I?oZysyhuwi.dium j?brostgn Stover f4S 
spiniferitcs rcmosa (Ehrcnbcrg) Loeblich & Loeblich . 
Spinifer7:tes spp. 

Assemblage from 5990 feet. 
A positive zone assignment for the asemblage from 5990 feet is prc- 

eluded because of the rarity of specimens and the lack of zone diagnostic 
spore-pollen. The overall character of the assemblage differs strikingly 
from those of the P. tubercuktus zone and the sparse spore-pollen species 
suggest it is most likely Middle Eocene. 
are not well preserved and identifications 

The few dinoflagellates present 
for the most part are uncertain 

owing to the poor preservation and the lack of complete specimens. Endo- 
phragmal fragments, probably of DefZc&rea heterophlycta, two specimens of 
ReticuZGdin&l and one of Histiocysta also suggest a Middle Eocene age. 
The following additional forms were identified. 

>pore Pollen --_- 
Beaupreaidites verrucosus Cook'son . 

. * . 
. 

Eri&pites crassiesinus Harris 
IlitZoragacGlites harrisii (Couper) Harris 
ItygistepoZZenities fZorinii (Cookson & Pike) Stover & Evans 
Nothofagidites deminuttrs (Cookson) Stover & Evans 
N. cmarcidus (Cookson) Harris . 
N. falcattrs (C ookson) Stovcr 81 Evans 
Peromo-noI.ites vellosus Partridge 
Proteacidites adeuatzthoides Cookson -- 

P. parvtrs Cookson 
StintaZu;7lidites cainozoiws (?) Cookson b Pike 

Microplankton 
. m 

--.--- 
cyma tiosphaePcl sp. 
OpercwZodinium centrocarpum (Deflandr'e & Cookson) Wall. 

Lower 'I!otlzofag-i:dites asperus Zone (6030 - 6070 feet) 
Spore-pollen from this zone are in general not well preserved nor does 

the assemblage contain a large number of species. 'The sample from 6030 feet - 
yielded mainly spore-pollen whereas the other two samples assigned to this 
zone contained common to abundant dinoflagellates. Among the latter', specimens 
of Col~cl/),oph~e~2:tiizlln dtctycp2okus (Klumpp) Eisenack dominate, and several un- 

described forms are present. Palynomorphs identifed within the Lower N. 
asperus zone include: 

. . Spore-pllen -- 
-bTactlZatisporites disconform~s Stover 



. 
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. . . 

N. cii?minutus (Cookson) Stow3 & Evans 
N. jY?cmingii (Couper) Potonie 
NJ. gon?:a t143 (Cookson) Stover & Evans 
II. 7X! i;t?ru:: (Cookson) Stover 5( Evans 
PerliZjol~opoZZe;?ities de.wcrrctrLus StOVet 

H2yIZocZc:didit.e~ m=o~somZi Cookson e 
PoZy~oZpit~~ cso5aZteus (f4cIntyre) Stover 
Proteacidites aderxuzthoides Cookson 

.. 

P. aZveoZatus Stover 
P. annui!az-)is Cookson 
P. asperopoZzLu" Stover & Evans 
P. crasst(s CookSOIl 
P. incwva tus Cookson 

: 

?. kopiensis Harris 
P. Zcightonii Stover . 
P. O~SC~?~W Cookson . 

P. pachypolus Cookson & Pike . . 
P. p~ehd0~:0id~s Stover I 
P. reticuZoscabratus Harris 
Sanbalumidites caCzcaoicus Cookson & Pike , 
SimpZiczpob,el wJ ‘7 +fes mwidianus Harris 
TricoZpitgs p!ziZZipsii Stover 
Vewucosisporites kopukusnsis .( Couper) '&over 

. . 
MicropJnnkton -. 

CoZG$Gaeridi~~ dictyopZ'okus (Kl umpp) Ei senack 
. C. inodes Eiscnack 

Cyrrin tiosphaePa S p . 
Deflandrea SP. cf. D. heterophlycta Deflandre & Cookson 
Epict?phalopyxiS indentata Defl andre & Cookson 
H~ystrdchok~%poma ci-nci:tt~m K1 ~pi> 

ri~audae D~flandre & Cookson 
Y 

H. 
HoroZogineZZa incwvata Cookson & Eisenack w . 
Lep tOdilit2m t?i,,c.., . 7 ~~7atum Cookson 8 Eisenack 
Oparct!Zodiiziw~ ce~ztrocwpum (Defl a.ndre 8 Cookson) it/al 1 
Spiniferites Iwnosus (Ehrcnberg) Loeblich & Loeblich 
Spinidinium s pp. 
Veryhachium Sp . 

. 

. . 

. I4etzeZieZZa homomwpha Defla.ndre & Cookson 
FletzeZisEZa Spp. 

Specimens of Notlzof'w$dites are considerably more abundant than those of * 
HaZo2~agacidites harrisii in the Lowr N. GS~~IY!S zone. In addition, 
except for small, non-descript, long ranging forms, specim?ns,and species 
of l+oteacidites ar e sparse to rare in this interval. 

Proteacidites aspempoZus zone (GlOO - 6208 feet) 
A majority of the spore-pollen species found in the Lower J/. asper't:s 

zone occur also in the P. CrspcropoZus zone. The latter, however, has the 
following additional fcrms: 
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The few sporc-pollen specie s identified in the Lower N. asperus zone 
and not found in the P. ~p~~opohs interval in Plarlin-4 are: 

Banksieacidites arcuatus StOVer 
Ephedra notcr:sis Cookson 
C;enunatri.coZporait-es gcstus Partridge e 
Liliacidites hairiii Stover 
idiZfor&a homcopun~tata (ElcIntyre) Partridge 
j&thofagidites brachysp<nulus (Cookson) Harris 

. 

. Although the palynomorph assemblages from the P. asperopok zone 
consist mostly of spore-pollen, microplankton are fairly common, especially .., 
in the assemblage from GlOO feet in which incompletetipecimens of DcfZar.drea 
f Zowrderensis Stover are numerous. Specimens of IJetzeZieZIa hompxorpha 
Deflandre & Cookson are more frequent in the samples from 6190 and 6208 . 
feet where I/. hype2sacadtha Cookson A Eisenack is also present. Undescribed 
s pet i es of SpirLidikm, Ph thaxoperidiniwn, 
within the P. asperopo2u.s interval, 

DefZandrea and Ve-l;zeZieZZa occur 
together with rare gonyaulacid types. 

1 

Specimens of f/othofagidites are much less comnon than in the Lower‘ 
N. asperus zone while those of HaZoragacidit&s and MatvacipoZZis .increase 
in relative abundance, as do the proteaceous pollen. - . . . 

. 
Microplankton -- -_I_- 

Deflan&ea fZounderensis Stover 
0percuZodiniw-n centrocarpum (Defl andre & Cookson) Wall 
Spinidinium spp. 
SpCiiferite s mmosa (Ehrenberg) Loeblich Er Loeblich 
Veryhachizm SP . r . 

* WetzeZisZZa homornorpha Deflandre & Cookson - 
W. hypcraca;zttra Cookson & Eisenack -. 
14. waiparaemis ? Wilson 

-L 

- 

. 
LygistepuZlertites baZn;ei Zone (6280 - 8250. feet) 

In fllarlin-4 this zon2 is exceptionally thick extending through an 
estimated 2000 to 2100 feet of section. The interval contains a rather 
monotonous spore-pollen assemblage with relatively few angiosperm pollen 
and numerous consistently occurring spore and gymnosperm pollen species. 
Dinoflagellates occur sporadically and are found more frequently in the 
upper'500 feet or so,of the zone than in the lo:/er part. In general, the 
microplankton from the L. balmei zone are poorly preserved and individual 
samples contain few species and it is not unusual to find only one or two 
species Sn an assemblage. 
from very rare to abundant. 

Their relative abundance also varies greatly 

the L. balmei zone include: 
Spore-pollen species that occur throughout 

AustraZopoZZis obscurt~s (Harris) Krutzsch 
Ceratosporites eqtral,is Cookson !i Dettmann 
CZavifera fx+Zez 601 kovi tina 
Cyathidites splei1dm-w Ha rr i s 
DiI.wyltitcs giW1iti~latUS Harris 
Ericipites scabratus Harris 
GwrrbicrG2a e&.mdsii (Coo!:son El Pike) Harris 
G. rudata Stover 
GZcichc;ziidites spp. (Abundant at 6300 feet) 
Ilcz~kospoj~ites eZZioti;;i Stover 
Latrobosporites CR@U.~ (Stanley) Stover 
L. crasszcr; Harri S 
Lyyist.l:~poZZe:ritss brrZm?i (Cookson) Stover & Evhns 
L. e 2 Zipi';ic1:s (Ilarr'i s ) Stover 8 Evans 
~lrc>tho&-~~iditc~ c~~rc~clus/l~i:i;crv.~ - ~rndiffercl~.l;iatcici 
PlqlI.ocZccd'-;:di::?3 rxrxcztii CUO~:SO~ 
‘) ~~,?t;:crcI.o~cz:~c~~t;l(:J t!c',rri s 
ZUJ 7. Zoc Ic&s paZacogm icrt.9 Cool:son & Pike 
I-k~ipz~9poi! le:ziLic.c: p IJjc7ixtl.!S ( Colrpcr ) Skwcr 
I.‘~~‘O~iiL?iiO ZYI L<:r; ClCTlS ?l:i I h 1-r’ i S 
j)),,)b *,,, ,;.?.'J. *.. ,‘1 CCL. 1 . . I ,,l. ., ,-:,;.,,7/./.3 *I* coo!:so:l A’. . ..CIsL. L” 

I?. Iili?:ir:!:::: col!p2r 



1~0 t-eacidi tss spp. (SInal 1 forms ) 
Simplicepo ZZin merid-ianL:s llarri s 
Stereisporites ptowtatus Stover & Evans tv1S 

In addition to the more or less continuously occurring species 
listed 'above, the following forms are present only in the upper part 
of the zone. 

I 

kzto~aqaciditcs harrisi< (Couper) Harris 
LZJ~~S~~~OZZCX~~CTS filo~inii (Cookson C Pike) Stover & Evans 
b!uZvacipoZZis diversus Harris 
fiothofagidites brach 
N. flemingii (Couper 7 

spinulows (Cookson) HarFi s 
Potonie- 

PG-nv<.saccitcs c&&v.s Partpidge 
. PoZycoZpites Zangstonii Stover .- 

bPro-t;eacidi%es yssudomoidas StW?r . ,’ 
P. reticuZosc~br&4s Harris 

Similarly, there are some species that have their last (youngest) occurrence 
in the lower two-:thirds of the L. baZmei zone in thSs well. These are: 

Latrobosporites ohaiensis (Couper) Stover . 

Pruteac27Ztes arrgutatus Stover 
Tetracolporites Verrucows Stover . . 
Stereisporites regiw;l (Drozhastichich) Drugg 

dinoflagellates from the L. bntme< zone con&t of cyclonephetivm 
retiintextwn Cookson, DefZandrea diZ.qnensis COO~SOII, D. medcaZfii Stover, 
and ~i~tzeZieZZn homomorpha Ueflandre and Cookson. In addition to these 
described species, some new forms of Defzandrea Gnd SpitiidC-zium are also 
present. . . 

l%~?~~p?hS Zongus Zone (8496 to 8546 feet) 
The lowermost tvio sidewall core samples from Marlin-4 are assigned to 

the T. 'Zo,zgus zone based on the shallowest occurrences of the following 
spore-pollen species. . 

QzadrapZanus brocsus Stover 
B*oteac?:dites. cZeinei Stover & Partridge MS 
-P. palisadus Couper . 

P. >~ettcuZoco;xavus Stover & Partridge MS 
Te tradopo Z ZZs securtls Stover & partridge MS 
TricoZpitss confesszds Stover 
1'. zGaiparaeizsin Coupcr 

Palynornorph assemblages from this zone consist entirely of spore-pollen in 
\&ich specimens of Gambierinu rz.&tu are frequent and those of .?b$hofqidites 
are lacking.. 

CONCULSIONS 

In Marlin-4 an uncotjformity located between 5970 and 5990 feet 
. separates the post-Latrobe Oligocene section from the Kiddlc Eocene 

Latrobe sequence represented at t.he top by the Lower &&hoj?~gid,itcs aspews 
zone. This .zone is und~lain by the middle to early Eocene l+otcacidi?zs 
fzspsi~@~~ zone . Both ZOIICS contain sparse to abundant microplar-Aton 
as Vie1 1 as spore-+ollen. 
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Sample 

S\J(: 42 
SEJC 41 
SI~JC 40 
swc 39 
SbJC 38 . 
swc 37 

. swc 36 
SGJC 35 
SPJC 34 
Core 1 
SNC 32 
SPJC 31 
SIJC 29 
SWC 28 
SlJC 27 
S!K 26 
SIaJC 25 
SWC 24 
SbJC 23 
SldC 22 
SK 20 
SWC 1 9 
Core 2 
SIK 17 - 
S!aJC 16 
S!dC 1 5 
SbJC 1 2 
swc 11 
SbJC 1 0 
SbJC 9 
S!K 8 
SEJC 6 . , 
SIC 5 
SbJC 3 

. swc 2 * 
S\*JC 1 

Depth Zone -- 

5930' P. tubercuZatus 
5950 ' l P. t-ubercu Zatus 
5970' P. tubercuZatus - 
5990' * Indeterminate 
6010' Indeterminate 
6030' Lower N. csyeml:s ' . 
6050' Lower N. asperus 
6070' Lower II. asperus 
6100' P. asperopotus 
6130' P. asparopo lus 
6190' P. asperopol?& 
6208' P. asperopoZus 
6280" L. balmei 
6300' L. bdmei 
6350' 5. balmei 
6390 ' L. bahe2: 
6510' L. balmei _ 
6642' L. balmei 
6NG' L. bahei 
6954' L. balmei 
7170' L. balmei - 
7310' L. baihei * 
7403' L, bdme?: . 
7506' 5. balmei 
7706' L. b&Zniei 
7764' L. .baZmei 
7855' L, batme< 
7897 ' L. ba Znrei 

. 7990' L. balm& 
8076' L. balmei 
809 2 ' L. bdmei 
8190' L. balmei 
-8250' L. bahei 
8404' fndetermiriate 
8496' 'T. long%s 
8546' T. Zotzgus 
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