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PALYNOLOGICAL REPORT ON GORAE No.2 AND No.4 WELLS

I INTRCDUCTICN . . ] ) .
The present account includes the documentation and discussion

of microfloral asseumblages obtained from Gorae No.2 and No.,4 wells in
tﬂ;)Otway Basin, All samples examined are from cores and are representative
of the intervals between 1815 and 5432 feet in Gorae No.2 well and between
2895 and 6077 fect in Gorae No.4 well, Tgntative7lithostratigraphic
determinations (refer Sample list; E:P:lA:35.21; 6th Avgust, 1970) indicates
that the sediments studied are from the Sherbrook and Wangerrip Groups with
possible representation of the Mepunga Formation of the Nirranda Group

at 1815-34 feet in Gorae No.2 well.

The samples were treated by a method outlined by Dettmann (1968)
in which hydrofluoric acid, zinc bromide, and ultrasonic vibration are
employed. esidues obtained from this procedure were examined for preservation
of the contained plant matter (see Tables%j and then subjected to further
treatment with Schulze solution (for 3-5 minutes) and weak alkaly (ca.3%
ammonium hydroxide) for systematic analyses of the microfloras. All
samples provided well preserved plant matter, usually in abundance, including
spores and pollen grains together with wood and cuticular fragments and
occasional examples of dinoflagellate cysts. Systematic assessments of the
microfossils indicates that the enclosing sediments are of Lower Tertiary
age, and that all but the uppermost horizon (1815-34 fect) in Gorae No.2 are

possibly referable to Harris' (1970) Cupanieidites orthoteichus Zonule.

T

Following Harris' arguments, the sediments assigned to the C. orthoteichus

Zonyle may thus be regarded as Upper Paleocene ége. However, as admitted
by Harris (1970), the Zonule may extend into the Eocene, and certainly the
microfloras from 2178-2531 feet in Gorae No.2 contain several spore and pollen

8pecies of Eocene affinity. The horizon at 1815-34 feet may also be of

Bocene age.
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]I MICROFLORAL ASSEMBLAGES

‘The microfloras extracted from the samples are documented below

in terms of their qualitative and quantitative content. The quantitative

7 estimates are denoted as follows: Ab (abundant) - numerical representation

" Spores: Biretisporites sp.

of a particular species totals at least 5 of total microflora; C (common) -
nunerical representation of a species forms 1-54 of total microflora, and
R (rare) - numerical rperesentation of a species is less than 1% of total

microflora.

1§ Gorae No,2 well

core 6, 1815-54 feet Aepensa c” BLorwns &£,
The microflora is well preserved and includes abundant spores

and pollen grains and infrequent microplankton, Species identified include:

Cyathidites australis Couper
C. minor Couper
C. splendens Harris
¥Gleicheniidites circinidites (Cockson)
Kuylisporites af'f. waterbolki Potonié
Laevigatosporites major iCookson)
L. ovatus Wilson & \iebster
Osmundacidites sp.
Stereisporites antiquasporites (Wilson & Webster)
Trilites sp.
Verrucosisporites kopukiensis (Couper)
Pollen: Anacolosidites acutullus Cockson & Pike
Cupanieidites orthoteichus Cockson & Pike
Casuarinidites cainozoicus Cookson & Pike
Cycadopites sp.
Dacrydiumites florinii Cookson & Pike
Dilwynites granulatus Harris '
* Microcachyridites antarcticus Cookson
* Myrtaceidites eugeniioides Cookson & Pike
Nothofagidites emarcidus(Cookson)
N. brachyspinulosus (Cookson)
N. cinctud (Cookson)
Phyllocladidites mawsonii Cookson
Podocarpidites ell_pticus Cockson
Polycolvites sp.
Proteacidites annularis Cookson

AraoroRoRITYTONYTY QY™

P. incurvatus Cockson
*# P, pachypolus Cockson & Pike
P. reticuloscabratus Harris
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"yicroplankton:

Remanié:

P. subscabratus Couper

P, tuberculiformis Harris

P. spp. <

Santalumidites cainozoicus Cookson & Pike
Tricolporites prolata Cookson
Tiliaepollenites notabilis Harris
Triorites harrisii Couper
Baltisphaeridium sp.

Cordasphaeridium capricornum Cookson & Eisenack
Deflandrea cf. delineata Cookson & Eisenack

~n _ 9

Schematophora sveciosa Deflandre 4 Cockson
Hemiplacopnora semilunifera Cookson & Eisenack

Nuskoisporites sp. - Permian

Cicatricosisporites australiensis (Cookson)
Foraminisporis asymmetricus (Cookson & Dettmann)

core 7, 1996-2013 feet

spores and pollen grains.,

iSpores:

Pollen:

The sample yielded a sparse assemblage of well preserved

Cyathidites splendens Harris

Gleicheniidites circinidites (Cookson)
*Verrucatosporites speciosus Harris

Dacrydiumites florinii Ccokson & Pike

#* Microcachryidites antarcticus Cookson

Renanié:

Proteacidites incurvatus Cookson
Nuskoisporites sp. — Permian

core 8, 2178-88 feect

grains was extrgcted from the sample,

infrequently.

Spores:

Pollen:
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Lower
) Cretaceous

Examples of the following species were observed:

P amerepofvs 1O
Unper AP ATV
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An gbundant assemblage of well preserved spores and pollen

The following types were identified:

Cyathidites australis Couper
C. splendens Harris
Gleicheniidites circinidites (Cookson)
*Latrobosporites crassus Harris
Laevigatosporites ovatus Wilson & 'Webster
Verrucosisporites kopukuensis (Couper)
Trilites tuberculiformis Cookson
Araucariacites australis Cookson
Casuarinidites cainozoicus Cookson & Pike
Cupanieidites orthoteichus Cookson & Pike
Malvacipollis diversus Harris
Nothofagidites emarcidus (Cookson)
Myrtaceidites eugeniioides Cookson & Pike
M. tenuis Harris
Proteacidites annularis Cookson

P, dilwynensis farris

Dinoflagellate cysts also occur

Ab
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Microplankton:

Remanié:

. ornatus Harris
o pachypolus Cookson & Pike
. Subscabratus Couper

. reticuloscabratus Harris

cf. scaboratus Couper
Polycolpites sp.

folyporina fragilis Harris
Tricolporites prolata Cookson
Triorites harrisii Couper
Tiliaepollenites notabilis Harris

Tricolpites sp.

Cordosphaeridium sp.

Kenylea sp.

Nuskoisporites sp. = Permian
Cicatricosisporites australiensis (Cookson)
Pilosisporites notensis Cookson & Dettmann

il

o

core 10, 2569-81 feet

x o

(=

wwww:;::www:vr»

Cretaceous

The assemblage is diverse and well preserved, containing

abundant spores and pollen grains and infrequent microplankton, Species

identified include:

Spores: *Baculatisporites comaumensis (Cookson)

»*

Cyathidites austraiis Couper

C. splendens Harris

Laevigatosporites ovatus Wilson & Webster
Lycopodiumsporites sp.

* Verrucatosporites speciosus Harris

Pollen:

Anacdlosidites acutullus Cookson & Pike
Araucariacites australis Cookson
Casuarinidites cainozoicus Cookson & Pike

* Cupanieidites otthoteichus Cookson & Pike -

Dacrydiumites florinii Cookson & Pike
Microcachryidites antarcticus Cookson
Malvacipollis diversus Harris

* Myrtaceidites euzeniioides Cookson % Pike

* P. pachypolus Cookson % Pike

*M. tenuis Harris
Nothofagidites emarcidus (Cookson)
N. cinctus (Cookson)
Polyporina fragilis Harris
Podocarsidites ellipticus Cookson
Proteacidites annularis Cookson

P. crassus Cookson

P. reticulosacabratus Harris
P. dilwynensis Harris

P. tuberculiformis Harris

P. .subscabratus Couper .
P, spp. '
Santaluminidites cainozoicus Cookson & Pike

- Tiliaepollenites notabilis Harris
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Microplankton:

« &
Remani€:

Triorites harrisii Couper Ab
Tricolporites prolata Cookson c
T. microreticulatus Harris R
Tricolpites sppo R
R .

Cordosphaeridium sp.
Hystrichosphaera ramosa
Veryhachium spe.
Nuskoisporites sp. = Permian A
Pilosisporites notensis Co-kson & Dettmann - Lower Cretaceous

core 12, 2953-48 feet

An sbundant and well preserved microflora containing the

following spore, pollen, and microplankton species was extracted from the

sample:

Spores: #Baculatisporites comaumensis (Cookson)
# Cyathidites australis Couper
4 C, minor Couper
* Gleicheniidites circinidites (Cookson)

Pollen:

* P. ornatus Harris

Microplankton: Spiniodinium essoi Cookson % Eisenack

Remanié:

&f‘f‘ (£

Laevigatosporites ovatus WIilson & Webster
Peromonolites densus Harris
*Verrucatosporites speciosus Harris
Stereisporites antiquapgorites (Wilson & Webster)
Anacolosidites ecutullus Cookson & Pike
Cupanieidites orthoteichus Cookson & Pike
Dilwynites granulatus Harris
‘Dacrydiumites florinii Cookson & Pike
Malvacipollis diversus Harris
ficrocachryidites antarcticus Cookson
Myrtaceidites tenuis Harris
Nothofagidites emarcidus (Cookson)
N. cinctus (Cookson)
Podocarpidites ellipticus Cookson
Polyporina fragilis Harris
Polycoloites sp. :
Proteacidites annularis Cookson

P, dilwynensis Harris

YooYW ”Wox
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. crassus Cookson !

. tuberculiformis Harris

P, subscabratus Couper

Triorites harrisii Couper

Tricolporites prolata Cookson
Tiliaepollenites notabilis Harris : ﬂé
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Hystrichosphaeridiun sp.

‘Nuskoi svorites sp. = Permian

Aequitriradites spinulosus (Cookson & Dettmann) )  Lower
Dictyotosporites sveciosus Cookson & Detimann ) Cretaceous’
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The microflora is well preserved and is notable by the

" gbundance of 1)J‘.lv.vyr'aites granulatus. The following types were identified:

”‘Sp0r853 Baculatisporites comaumensis (Cookson) C M Aewerdtes
Clavifera sp. R
Cyathidites minor Couper C
C. splendens Harris R
Gleicheniidites circinidites (Cockson) C
Laevig atosnorites ovatus i/ilson & Webster C
Stereisporites antiguasporites (Wilson % Webster) R
Verrucatosporites speciosus Harris R

pollen: Araucariacites australis Cookson R
Anacolosidites acutullus Cookson :: Pike R
Cycadopites sp. R
Dacrydiumites florinii Cockson % Pike R
Dilwynites granulatus Harris Ab
Malvacipollis aiversus Harris C
Microcachrvidites antarcticus Cookson R
Nothofagidites emarcidus (Cookson) R
N. cf. orachyspinulosus (Cookson) R
Phyllocladidites mawsonii Cookson C
Podocarpidites ellipticus Cookson C
Polyporina frazilis Harris R
Proteacidites adenanthoides Cockson R
P, crassus Cookson'v R
P. dllqzren51s Harris R
.2 reticuloscabratus Harris Ab
P. subscabratus Ab
Tiliaepollenites notabilis Harris R
Tricolporites prolata Cookson C
Triorites harrisii Couper Ab

Remanié: Nuskoisporites sp - Permian
Aequitriradites spinulosus (Cookson % Dettmann) ) L
Cicatricosisporites australiensis (CooPson) ) ower

Pilosisporites notensis Cookson & Dettmann ) Cretaceous

core 17, 3736-51 feet

Abundant and well preserved spores and pollen grains were

~ extracted from the sample, Eypes identified include:

Spores : Baculatisporites comaumensis (Cookson) c A Heetrsed
Cyathidites australis Couper i Ab
C. minor Couper Ab
Gleicheniidites circiridites (Cookson) c
Laevigatosporites ovatus Wilson & Webster C
X Latrobosvorites crassus Harris ' C
Tigl .tes gigartis Cookson R

[\




% pollen: * Cupanieidites orthoteichus Cookson & Pike
T ' Casuarinidites cainozoicus Cookson & Pike
Cycadovites sp
Dac¢rydiumites florinii Cockson & Pike
Dilwynitess granulatus Harris
Malvacipollis diversus Harris
Microcachryidites antarcticus Cookson
* Myrtaceidites eugeniioides Cookson & Pike
Nothofagidites emarcidus (Cookson)
N. cinctus (Cookson)
Polyporlna fragilis Harris
Podosporites microsaccatus (Couper)
Podocarpidites ellipticus Cookson
Proteacidites adenanthoides Cockson

. P. dilwynensis Harris
N~ « grandis Harris

2, reticulscabratus Harris

P. scaboratus Couper

P. subscabratus Couper
Tricolporites prolata Cookson
Triorites harrisii Couper

Tricolpites sp.
core 18, 3902-20 feet

oo g;kﬁg;cv:ﬁ Mmoo oodaoaaY o

The well preserved microfossils recovered from the sample
include abundant spores and pollen grains and infrequent microplankton

as follows:

Spores: Baculatisporites comaumensis (&ookson) R _
o Cyathidites australis Couper C At sty des
N C. minor Couper Ab

C. splendens Harris
Clavifera SP.

Gleicheniidites ciréinidites (Cookson)
Laevigatosvorites major (Cookson)
Peromonolites densus Harris
Trilites gigantis Cookson
Pollen: Araucariacites australis Cookson '
Dacrydiumites florinii Coo:son & Pike
Dilwynites granulatus Harris
Microcachryidites antarcticus Cookson
Malvacipollis diversus Harris
*Uyrtaceidites euzeniioides Cockson - Pike
Nothofagidites emarcidus (Cookson)
N. cf'. brachyspinulosus (Cockson)
Polyporina frazilis Harris
*Phyllocladidites mawsonii Cookson
Podocarpidites ellivticus Co:kson
Proteacidites anrularis Cookson
P. crassus Cookson

c:c>g;=1c:w W g;?i:ﬂcakﬁ:’:’k’kiw
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Microplankton:

P. crassipora Harris

pachvnolus Cookson & Pike

P, subscabratus Couper

1'ol

Podosporites microsaccatus (Couper)
Tiliaepollenites notabilis Harris
Tricolporites prolata Cookson

T. microreticulosds Harris atvs

Triorites harrisii Couper

Deflandrea cf. obliguipes Deflandre & Cookson

Baltisphaeridiun s p.

LTl Ve ad 2T LU 2

core 19, 4083-96 feet

- The well preserved microflora is composed of the following

species of spores and pollen grains:

Pollen:

* P, dilwynensis Harris
* P, reticuloscabratus Harris

Baculatisvorites comaumensis (cookson)
Cyathidites australis Couper

C. minor Couper

C. splendens Harris

Clavifera sp.

Gleicheniidites circinidites (Cookson)
Laevigatosporites ovatus Wilson % Webster

L. major (Cookson)

Lycopodiumsnorites austroclavatidites (COokson)

4

Stereisporites antiquasporites (\lilson = Jebster) C

Trilites tuoerculiforris Cookson
Verrucatosporites speciosus Harris
Anacolosidites luteoides Cookson & Pike
Cycadopites sp.

Dacrydiumites florinii Cookson % Pike
Dilwynites granulatus Harris
Malvacipollis diversus Harris
Microcachryidites antarcticus Cookson
Nothofagidites emarcidus (Cocokson)
Podosporites microsaccatus (Couper)
Podocarpidites ellipticus Cookson
Proteacidites annularis Cookson

P. crassus Cockson

P. adenanthoides Cookson

P. rectomarginus Cookson
P. subscabratus Couper

*~P, tuberculiformis Harris

Remenié:

Triorites harrisii Couper
Tiliaepollenites notabilis Harris
Balmeisporites nolodictyus Cookson & Dettmann

Dictyotosporites speciosus Cookson & Detimann

)
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-the sample.

Spof H Lacullaivlispo

% re 20, 4254-52 feet

Well preserved spores and pollen grains occur

The following tyges were iden

maumensis (Cockson)
is Couper

#naculati snorites

g

Cyathidites austra
~ C. minor Couper

C. splendens Harris

Gleicheniidites circinidites (Cookson)

Lycopodiumsporites austroclavatidites (Cookson)
Stereisporites antiquasporites (Wilson & ebster)

Verrucatosporities speciosus Harris
Araucariacites australis Cookson
Dacrydiwaites fiorinii Coo:son £ Pike
Dilwynenites granulatus Harris
Microcachryidites antarcticus Cookson
Malvacipollis diversus Harris
Nothofazidites emarcidus (Cookson)
Polyporing frazilis Harris
Phyllocladidites mawsonii Cookson
Podosvorites microsaccatus (Couper)
Podocarpidites ellipticus Cookson
Proteacidites annularis Cooison
P. adenanthoides Cookson
P. crassus Cookson

*P, dilwynensis Harris

*P, grandis Cookson
P, subscabratus Couper

*P. tuberculiformis Harris
Tricolporites prolata Cookson
Triorites harrisii Couper
Tricoloites sp.

Pollen:

Remanié:

core 21, 4402-16 feet

abundantly in

AP eSS
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Contignisporites cooksonii (Balme) - Lower Cretaceous

An abundant and well preserved spore-pollen suite occurs in

the sample and includes the following species:

Spores: Baculatisporites comaumensis (Cookson) Ab A1aaﬂ£an,

Cyathidites australis Couper C
C. minor Couper C
C. splenéens Harris R
Clavifera sp. R

Gleicheniidites circinidites (Cookson) Ab
Laevigatosporites ovatus Jilson & Webster) R
Stereisporites antiquasporites (Wilson & Nebster) R
Trilites tuberculiformis Cockson ' R

o B
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) Araucariacites australis Cookson

Cupanieidites orthoteichus Cookson & Pike
gycadopites sp.

Dacrydiumites florinii Cookson & Pike
Dilwynites granulatus Harris
Malvacipollis diversus Harris
Nothofagidites emarcidus (Cookson)
Phyllocladidites mawsonii Cookson
Podosporites microsaccatus (Couper)
Podocarpidites ellipticus Coockson
Polyporina fragilis Harris
Proteacidites annularis Cookson

P, crassus Cookson

+ P, dilwynensis Harris
* P, reticuloscabratus Harris

P. subscabratus Couper
Tricolporites prolata Cookson
Triorites harrisii Couper

core 22, 4586-99 feet

abundnat spores and pollen and rare microplankton as follows:

‘Spores:

Pollen:

Well preserved microfossils extracted from the sample include

Baculatisporites comaumensis (Cookson)
Cyathidites australis Couper

C. minor Couper

C. splendens Harris

Clavifera sp.

Gleicheniidites circinidites (Cookson)
Laevigatosporites ovatus Wilson & Webster
Lycopodiumsvoorites sp.

Trilites gigantus Cookson
Verrucatosporites speciosus Harris
Banksieaeidites sp.

Cupanieidites orthoteichus Cookson & Pike
Cycadopites sp.

Dacrydiumites florinii Cookson & Pike
Dilwynites granulatus Harris
Microcachryidites antarcticus Cookson
Nothofaridites eumarcidus (Cookson)

N. cinctus (Cookson)

Polyporina fraegilis Harris

'*Phyllocladidites mawsonii Cookson

Podocarpidites ellipticus Cookson
Proteacidites crassus Cookson

¥ P, dilwynensis llarris
#P, reticuloscabratus Harris

P. subscabratus Couper
Tricolnorites prolata Cockson
Triorites harrisii Couper
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. core 24, 4942-51 feet

APITy o oy = e

* Caprr ~7 A1 0/

ui(;x.‘,plank'con: Spiniodinium essoi Cookson & Eisenack R

R &: Coptosnora paradoxa (Cookson % Dettmann)
Crybelosporites striatus (Cookson & Dettmann) Lower and/or
Cicatricosisporites australiensis (Cookson) early Upper
Rouseisporites reticulatus Pocock Cretaceous

oo

= core 23, 4785-98 feet
o —

Well preserved spores and pollen grains were recovered in

good concnetrations from the sample. The following types occur:

Spores: Baculatisporites comaumensis (Cookson) Ab A AeesC ieew
Cyathidites australis Couper Ab
C. minor Couper Ab
Gleicheniidites circinidites (Cookson) c
Laevigatosporites ovatus /ilson & ebster R
* Latrobosvorites crassus Harris R
Lycopodiumsovorites austroclavatidites (cookson) C
Stereisvorites antiguasnorites (4ilson & Vebster) C f
Verrucatosporites speciosus farris R
Pollen: Araucariacites australis Cookson C
Dacrydiumites r'lorinii Cookson & Pike Ab
Dilwynites granulatus Harris Ab
Malvacipollis diversus Harris c L -
Microcachryidites antarcticus Cookson c
¥ Myrtaeeidites euceniioides Cookson % Pike Ab
Nothofazidites emarcidus (Cookscn) R
# Phyllocladidites mawsonii Cookson C
Podocarpidites ellipticus Cookson Ab
Proteacidites crassus Coockson R f""
P. rectorarginus Cookson R .
P. subscabratus Couper Ab )
P, sceboratus Couper C ]
*g. reticuloscabratus Harris R
Tricolporites prolata Cockson C
Triorites narrisii Couper R
Remanié: Cicatricosisporites australiensis (Cookson) -~ Cretaceous

The well preserved spore-pollen suite egtfacted from the

sample contains the following types: 4

Spores:

Baculatisporites comaumensis (Cookson) c A Metertia
Cyathidites australis Couper . C
C. minor Couper Ab
Gleicheniidites circinidites (Cooksor) Cc
Laevigatosporites ovatus Jilson & Jebster R

Stereisporites antiquasvorites (ililson & 'Webster) Ab

Trilites gisantus Cocxson R
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‘%% Nothofagidites emarcidus(Cookson)

Anacolosidites acutullus Cookson & Pike

* Gupanieidites orthoteichus Cookson & Pike
Araucariacites australis Cookson

:% Cycddopites sp.

oo

Dacrydiumites florinii Cookson & Pike

- Dilwynghites granulatus Harris
2] Malvacipollis diversus Harris
: Microcachryidites antarcticus Cookson

Z’>~R’=321:’

3 Polyporlnu fra=zilis darris
;3 f@yllocladldltes mawsonii Cookson
= Podocarpidites ellioticus Co.kson
%A Proteacidites crassus Cookson

F, P, crassipora Harris
¥
E

o
&

b

P. incurvatus Cookson
P. Rectomarginus Cookson
* P, reticuloscabratus Harris
P. subscabratus Couper b
Triorites harrisii Couper Ab |
Remanié: Nuskoisporites sp. - Permian !
Rouseisporites reticulatus Pocock - Cretaceous

QR OO

b

core 25, 5013-29 feet

Spores and pollen grains occur abundantly in the microflora ~

v
M gl 2009

;- vhich also contains rare microplankton., The follWQing types were identified:
§ Vo
]

(]

Spores: Baculatisporites comaumensis (Cookson)
: Cyathidites australis Couper
f ' C. minor Couper
k C. Elendens Harris
Gleicheniidites circinidites (Cookson)
Laevigatosporites ovatus iWilson & Webster
L, major (Cookson)
# Latrobosporites crassus Harris
Stereiscvorites antiguasporites (Wilson & Webster)
Verrucatosporites sveciosus Harris
Pollen: Araucariacites australis Cookson
Cycadopites sp.
Dacrydiunites florinii Cookson & Pike .
Dilwynites g-anulatus Harris
Malvacipollis diversus Harris
Microcachryidites antarcticus Cookson
Podocarpidites ellivticus Cookson
Polyporina frazilis Harris
Proteacidites crassus Co kson
P. dilwynensis Herris
*P. reticuloscabtatus Harris
P. subscabratus Couper ' : Ab
& Tricolpites sp.
K Triorites harrisii Couper Ab
Croplankton: Deflandrea obliguipes Def'landre & Cookson *
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Cicatricosisvorites australiensis (Cookson)
Dictyotosporites filosus Dettmann

D. speciosus Cookson & Dettpann
Ischyosporites punctatus Cookson & Dettmann

5412-52 feet

comprise

{' Spores:

Pollen:

Remanié:

Lower
Cretaceous

Abundant spores and pollen grains occur in the sample and

the following suite:

Baculatisporites comaumensis (Cookson)
Cyathidites australis Couper

C. minor Couper

C. splendens Harris

Gleicheniidites circinidites (Cookson)
Laevigatosporites ovatus iiilson % %ebster

Stereisporites antiquasvorites (Wilson & Webster)

Verrucatosporites sveciosus Harris
Anacolosidites luteoides Cookson & Pike

* Cupanieidites orthoteichus Cookson & Pike
Malvacipollis aiversus Harris

¥ Myrtaceidites eugenioides Cookson & Pike
Microcachryidites antarcticus Cookson
Nothofagidites emarcidus (Cockson)
Phyllocladidites mewsonii Cookson
Podocarpidites elliuvticus Cookson
Polyporina fragilis Harris
Proteacidites adenanthoides Cookson

,P. crassus Cookson

*P. dilwynensis Harris

o incurvatus Cookson

rectomarginus Cookson

« subscabratus Couper

P, tuberculiformis Harris
Tricolporites prolata Cookson
Tricolpites sp.
Triorites harrisii Couper , .

" Dilwynensis granulatus Harris 1 Oceeym%
Cicatricosisporites australiensis (Cookson),)
Contignisvorites sp.
Nuskoisporites sp. - Permian

g

T

1Y Gorae No.4 well

Lore 10, 2895-2915 feet
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Ab

Cretaceous

A well preserved assemblage of microfossils including the

Yas extracted from the saaple:

fOllowing abundantly occurring spores and pollen grains and rare ricroplankton

B S —




*Baculatisporites comaumensis (Cookson)
Cyatnidites australis Couper

C. minor Couper

C. splendens Harris

Ceratosperites sp.
B Laevigatosporites ovatus Wilson & Webster
2 L. major (Cockson) '

Stereisporites antiguasporites (Wilson 2 Webster)

pollen: Anacolosidites luteoides Cookson & Pike
Araucariacites australis Cookson

Banksieaeidites sp.
%*Cupanieidites orthoteichus Cookson & Pike

C
Ab
Ab
R
R
C
R
R
R
R
C
IRy C
3 Cycadopites sp. R
3 R
C
R
C
R
C
C
C
R
R
R
R
R
R

TR

: Casuarinidites cainozoicus Cookson & Pike
E Malvacipollis diversus Harris
I Dacrydiumites {'lorinii Cookson & Pike
Myrtaceidites eugenioides Cookson & Pike
M. tenuis Harris
Microcachryiditss antarcticus Cookson
Nothofaridites emarcidus (Cookson)
Podocarpidites ellipticus Cookson
Proteacidites annularis Cookson
4 ' P, crassus Cookson
P, crassipora Harris
, %P, dilwynensis Harris
- P, rectomarginus Cookson
*P, tuberculiformis Harris
P. subscabratus Couper Ab
Triorites harrisii Couper “Ab
Tiliaepollenites notaoilis Harris R
Tricolporites prolata Cookson Ab lamte
Microplankton: Deflandrea zranulosa Cooxson % Eisenack 72 '
Remanié: Cicatricosisnorites australiensis (Cookson)

e 30 s

) L%wer

Dictyotosvorites speciosus Cockson % Dettmann ) Cretaceous %

N Nuskoisporites sp. - Permian

core 13, 3362-79 feet

The microflora is well preserved and is comvosed chiefly of

spores and pollen grains with occasional examples of microplankton as

follows:

Spores: Cyatiidites australis Couper Ab Al Newersees 1
C. minor Couper

C. splendens Harris

Gleicheniidites circinidites (Bookson)
Laevigatosporites ovatus Wilson & Webster
L, major (Cookson)

Stereisporites antiguasporites (Wilson & Webster)

F e

.

C
R
R
R
R
C
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, Pollen: Araucariacites australis Cookson

Beaupreaidites elecansiformis Cookson
Casuarinidites cainozoicus Cookson & Pike
#* Cupanieidites orthoteichus Cookson & Pike

Cycadopites sp.

Daf_‘.rydinm‘i tes florinii Cookson & Pike

ALy S il L wQUX

Malvacipollis diversus Harris

Nothofagzidites emarcidus (Cookson)
N. cinctus (Cookson)
Podocarpidites ellipticus Cookson
* Phyllocladidites mawsonii Cookson
Polyporina frasilis Harris
Polycoliites sp.
Proteacidites annularis Cookson
P, crassus Coocks n

, o—

¥ P, dilwymensis Harris

P. crassipora Harris

P. grandis Cookson

P. subscabratus Couper

Tricolvorites prolata Cookson

Triorites harrisii Couper
Wicroplankton: ?Cyclonephelium sp.

Cordosphaeridium sp
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Remanié: Contignisporites glebulentus Dettmgnn - Lower Cretaceous

core 16, 4095-4108 feect

.

Abundant spores and pollen grains and rare microplankton occur

in the well preserved microflora as follows:

Spores: Baculatisporites comaumensis (Cookson)
C. australis Couper
C. minor Couper

C. splendens Harris

Clavifera sp.
Gleicheniidites ciricnidites (Cookson)
Laevigatospnorites ovatus Wilson & ‘ebster
o Verrucatosporites speciosus Harris
Pollen: Anacolosidites luteoides Cockson & Pike '
- Araucariacites australis Cookson
Dacrydiumites florinii Cookson & Pike
Dilwynites granulatus Harris
Malvacipollis diversus Harris
Microcachryidites antarcticus Cookson
¥ Phyllocladidites mawsonii Cookson
Podocarpidites ellicticus Cookson
Nothofagidites emarcidus (Cookson)
N. cinctus (Cookson)
Polyporina frazilis Harris
Proteacidites annularis Cookson
P. crassus Cookson
¥ P. dilwynensis Harris

o :’=3<:E§%;=:c:c=capd<1:n:ﬁ =1c>zjnﬂczcng;
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- 16 -

P. incurvatus Cookson R
P, rectomarginus Cookson R
P. subscabratus Couper Ab

P. scaboratus Couper R -
¥ P, tuberculiformis Harris R
Tricolporites prolata Cookson C !
Triorites harrisii Couper D) i
Tricolpites sp. ) V. R ' '
Microplankton: Deflandrea dartmooria Gookson & Eisenack R*
Reman_é- Aequitriradites spinulosus (Cookson & Devtmann) ) Lower
Pilosisporites notensis Cookson & Dettmann ) Cretaceous

Nuskoisporites sp. - Permian

core 17, 4390-4409 feet

in the abundant and well preserved plant microfossil assemblage:

Spores: Baculatisporites comaumensis (Cookson) Ab
Cyathidites australis Couper C
C. minor Couper Ab
Gleicheniidites circinidites (Co-kson)
Lycopodiumscorites austroclavatidites (cookson)
Verrucatosporites speciosus Harris
Pollen: Anacolosidites acutullus Cookson & Pike
Araucariacites australis Cookson
Pasuarinidites cainozoicus Cookson & Pike
% Cupanieidites orthoteichus Cookson & Pike
Decrydiumites florinii Cookson & Pike
" Dilwynenites granulatus Harris
Malvacipollis diversus Harris
Microcachryidites antarcticus Cookson
Nothofagidites emarcidus (Cockson)
Proxapertities sp.
# Pnyllocladidites mawsonii Cookson
Podocarpidites ellipticus Cookson
Proteacidites crassus Cookson
¥ P. dilwynensis Harris
P. incurva-.us Cookson '
P. subscabratus Couper
* P, tuberculiformis Harris
*P, reticuloscabratus Harris
Tricolporites vnrolata Cockson
Tiliaepollenites notabilis Harris
Triorites harrisii Couper
Remanié: Cicatricosisporites australiensis (Cookson) - Cretaceous
Nuskoisporites sp. - Permian
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core 19, 4869-87 feet

.

The spore-pollen suite recovered from the sample includes the

following species:



i

Spores:

Pollen:

Remanle'

Baculatisporites comaumensis (Cookson)
Cyathidites australis Couper

C..minor Couper ovatus

Laevigatosvorites filson & Webster

L. major (Cookson) -

Stereisporites antiquasporites (Wilson & Webstery
Araucar1a01t=s australis Cookson

........ I4+oa + :
uuyd.m.c.x\u. tes orthoteichus Cookson

Cycadopites sp.
Banksieaeidites sp.

" Dacrydiumites florinii Cookson & Pike

Dilwynensis granulatus Harris
Microcachryidites antarcticus Cookson
Podocarpidites ellipticus Cookson
Polyoorina frazilis Harris
Proteacidites annularis Cosckson

P. crassus Cookson

*P. dllqznen51s Harris

2, subscabratus Couper
Tricolporites prolata Cookson
Triorites harrisii Couper

b
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Cicatricosisporites australiensis (Cookson) - Cretaceous

Nuskoisporites sp. - Permian

core 20, 5035-44 feet

The following well preserved assemblage of spores and pollen

grains was extracted from the sample:

Spores:

Pollen:

Baculatisporites comaumensis (Cookson)
Cyathidites australis Couper

C. minor Couper

Clavifera SP.

Gleicheniidites circinidites (Cookson)
Laevigatosporites ovatus iilson & Webster
L. major (Cooxson)

Sterelsnorltns antiouasporites (Wilson & Vebster)
Araucariacites australis Cookson '
Dacrydiumites {florinii Cockson & Pike
Dilwynités sranulatus Harris

Malvacipollis diversus Harris
Microcachryidites antarciicus Cookson
Nothofagidites emarcidus (Cookson)

# Phyllocladidites mawsonii Coolzson

Podocarpidites ellipticus Cookson
Polyporina fragilis Harris -
Proteacidites crassus Cookson

*P, reticuloscabratus Harris

P. subscabratus Couper
Triorites harrisii Couper

Tricolpites sp.
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core 21, 5198-5216 feet

Abundant spores and pollen grains and rare microplankton
constitute the féllowing diverse assemblage:

Spores: Cyathidites australis Couper
- C. minor Couper
Gleicheniidites circinidites (Cookson)
Laevigatosporites ovatus Wilson & Webster
L. major (Cookson)
Stereisporites antiquasporites (Wilson & Webster)
Trilites tuberculiformis Cooxson
o _ « gigantus Cookson
L Spores: Araucarmacxtes australis Cookson
* Cupanieidites orthoteicnus Cookson & Pike
Cycadopites sp.
Dacrydiumites florinii Cookson & Pike
Dilwynites granulatus Harris
Malvacipollis diversus Harris
Microcachryidites antarcticus Cookson
Phyllocladidites mawsonii Cockson
Podocarpidites ellipticus Cookson
Polyporina fra:zilis Harris
Podosporites ‘microsaccatus (Couper)
Proteacidites adenanthoides Cookson
P. crassus Cookson
*_l_’_. dilwynensis Harris
P. incurvatus Coockson
.P. rectomarginus Cookson
P. subscabratus Couper
Tricolporites prolata Cookson
Sk Triorites harrisii Couper
e Microplankton: Deflandrea sp. R
Remanié: Contignisporites cooksonii (Balme) ) Lower
Pilosisporites notensis Co.kson & Dettmgn))Cretaceous
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core 22, 5562-68 feet

Abundant spores and pollen and rare microplankton were

recovered from the sample. Types identified include:

4rov:

Spores: Cyathidites australis Couper
P 2k p M Arerive

C. minor Couper

Gleicheniidites circinidites (Cookson)
Laevigatosporites major (Cookson)
Lycopodiumsporites austroclavatidites (Cookson)
Stereisporites antiquasporites (Wilson & Jebster)
JIrilites.tuberculiformis Cookson

Verr rucatosporites speciosus Harris

Irilites gigantus Cookson

oo} hdc:c::’kicag;a
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pollen:

Araucariacites australis Cookson

¥ Cupanieidites orthoteichus Cookson & Pike

Cycadopites 'sp.

Dacrydiumites florinii Cookson & Pike
Dilwynites granulatus Harris
Dacrycarpites australis Cookson & Pike
Microcachryidites antarcticus Cookson
Phyllocladidites mawsonii Cookson
Podocarpidites ellinticus Cookson
Podosporites microsaccatus (Couper)
Polvporina fragilis darris
Proteacidites crassus Coockson

*P, dilwynensis Harris
P. incurvatus Cookson

*P, reticuloscabratus Harris

P. subscabratus Couper
Tricolporites vrolata Cookson
Triorites harrisii Couper

Tricolpites sp.

Microplankton: Deflandrea sp.

Remanié:

Cioatricosisporites australiensis (Cookson) )
Cryoelosporites striatus (Coockson & Dettmann) )
Rouseisporites reticulatus Pocock

core 23, 5509-17 feet
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Cretaceous

A small residue containing the following well preserved spore-

pollen suite was extracted from the sample:

Spores:

Pollen:

Remanié:

Cyathidites australis Couper
C. minor Couper
Gleicheniidites circinidites (Cookson)
Laeviga-.osporites ovatus Wilson é_Webster)
Stereisporites antiauasporites (‘iilson & Webster)
Trilites tuberculiformis Cookson
Verrucatosvorites speciosus Harris
Araucariacites australis Cookson
Banksieaeidites sp.
Casuarinidites cainozoicus Cookson & Pike
Dacrydiumites florinii Cookson & Pike
Malvacipollis diversus Harris
Microcachryi.ites antarcticus Cookson
Nothofagidites emarcidus (Cookson)
Phyllocladidites mawsonii Cookson
Podocarpidites ellivticus Cookson
Proteacidites crassus Cookson

* P, dilwynensis Harris

*P, reticuloscabratus Harris
P. subscabratus Couper
Tricolporites prolata Cookson
Triorites narrisii Couper

iy~
Lo %

Ab .
Al Arvereve

Ab
C
Ab
C
R
C
C
R
R
R
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Foraminissoris asymmetricus (Cookson & Dettmann) - Lower Cretaceous
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core 24, 5637-55 feet

Abundant well preserved spores and pollen

from the sample. Species observed include:

Spores:

Remanié:

Baculatisporites comaumensis (Cookson)
Cvathidites australis Couper

C. minor Couper

C. splendens Harris

Clavifera sp.

Gleicneniidites circinidites (Cookson)

Taevigatosporites ovatus Wils

T.. major(Cookson)

LycopodiumsooriteS'austroclavatidites (Cookson)
Stereisporites antiquasvorites (Jilson &

Araucariacites australis Cooxson
Banksieaeidites sp.

Cycadopites sp.

Dacrydiumites florinii Cookson & Pike
Dilwynites granulatus darris
Microcachryidites antarcticus Cozkson
Phyllocladidites mawsonii Cockson
Podocarpidites ellipticus Cookson
Podosporites microsaccatus (Couper)
Proteacidites crassus Cookson

# P, dilwynensis Harris
*#P. reticuloscabratus Harris
- P, scaboratus Couper

P. subscabratus Couper
Tricolporites prolata Cookson
Triorites harrisii Couper

Cioatricosisporites australiensis (Cookson) - Cretaceous

core 25, 5797-5805 feet

of spores and pollen grains with rare microplankton as fpllows:

Spores:

Pollen:

The microflora is well preserved and is composed chiefly

Baculatisporites comaumensis (Cookson)
Cyathidites australis Jouper

C. minor Couper

Cleioneniidites circinidites (Cookson)

Laevigatosporites ovatus ‘ilson & \lebste
Stereisporites antiouasporites (iiilson &%

Verrucztosporites snecicsus iiarris
Araucariacites australis Cookson

% Cupanicidites ortnoteicnus Cookson & Pike

Cycadovpites sp. :
Dacrydiumites florinii Cookson & Pike

n & Webster
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Dilvymites granulatus Harris
Malvacipollis diversus Harris
Microcachryidites antarcticus Cookson
Phyllocladidites mewsonii Cookson
Podocarpidites ellipticus Cookson
Polyporina fragilis Harris
Proteacidites crassus Cookson
*_13. dilwynensis Harris
*P._reticulosdcabratus Harris
P. scaboratus Couper
P. subscabratus Couper
Tricolporites prolata Cockson
Triorites harrisii Couper
Microplankton: Hystrichosphaeridium sp.
Remanié: Dictyotosporites speciosus Cookson & Dettmann = Lower Cretaceous
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core 26, 5939-47 feet

Well preserved spores and pollen grains occur. abundantly

in the residue and are referable to the following species: for
Spores: Baculatisporites comaumensis (Cookson) A Aeveries
' Cyathidites australis Couper
C. minor Couper
C. splendens Harris
Gleicheniidites circinidites (Cockson)
Laevigatosporites ovatus Tilson & ebster
L. major (Cockson)
Stereisporites antiquasporites (Wilson & Webster)
Pollen: Araucariacites austraiis Cookson
: Cycadopites sp.
Dilwynites grenulatus Harris
Microcachryidites antarcticus Cookson
Malvacipollis divarsus fdarris
Myrtaceidites eusgeniioides Cookson & Pike
Phyllocladidites mawsonii Cookson
Podocarpidites ellipticus Cookson
Proteacidites crassus Cookson
* P, dilwynensis Harris
P. crassipora darris .
*P, reticuloscabratus Harris
P, scaboratus Couper
P. subscabratus Couper
Triorites harrisii Couper
Remanié: Pilosisoorites notensis Cookson & Dettmann - Lower Cretaceous
Rouseisporites reticulatus Pocock - Cretaceous

) g;nﬂc:cu:ﬂ aomax"on c:g;c:?ﬁcu:ﬁ x:c:g;cn
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core 27, €077-84 feet

A small residue containing one to several examples of the s

? A1 Aeyervie !

following spore, pollen, and microplankton types was extracted from the

sample:

e
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Spores: Baculatisporites comaumensis (Cookson)
Cyathidites australis Couper
Trilites tuberculif'ormis Cookson
Verrucatosporites speciosus Harris

Pollen: Dacrydiumites florinii Cookson & Pike
Dilwynites granulatus Harris
Mlcrocachryldltes antarcticus Cookson
Podosporites microsaccatus (Couper)
Podocarvidites ellivticus Cookson
Polyporina frazilis Hniris

4 1
Proteacidites crassus Cookson

P. subscabratus Couper
Triorites harrisii Couper
Microplankton: Cordosphaeridium sp,

V4 AGE OF SEDINENTS

a

I)| Gorae No.2 well
Sediments between 2935 feest and 5432 feet.(cores 12 - 26) are
characterized by a dominance and diversity of angiosperimous forms, a strong
representation of gymnospermous elements, and a restricted and generally

numerically lo w pteridophytic content, Specifically, the microfloras are

characterized by the fairly consistent occurrence of Cupanieidites orthoteichus,

Proteacidites dilwynensis, P. reticuloscabratus, P, tuberculifornis,

; Tiliaepollenites notabilis, Jyrtaceadltes eugeniioides, and QJ&thldlt“S
-

splendens, Dilwynites granulatus, Triorites harrisii, and Proteacidites

subscabratus are-almost invariably represented in common to abundant

proportions, whilst Phyllocladidites mawsonii and Hothofagidites usually
occur infrequently, '

Detailed comparison of the microfloras with those described
by Harris (1965, 1970) from the Otway Basin is hampered to some extent by
lack of description and photographic illustration of his new (1970) species
(some of which are diagnostic of the Zonules proposed by him in 1970) and
also by the lac£ of data relating to the precise stratigraphic relationships

of egcn species, However, there seems little doubt that the sequence
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upanieidites ortnoteichus Zonule., This Zonule

(1965, 1970)

as Upper Paleocene although its uppper age limit may be within the Lower
Eocene (Harris 1965, 1970; McGowran, Lindsay, and Harris 1970). Reference

of the sediments to Harris' subdivisions of the C. orthoteichus Zonule is

not attempted here because of insufficient knowledge of diagnostic criteria.
Microplankton associated with the sediments here referred to
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or belong to species having little stratigraphic significance within the

the Lower Tertiary. The presence of Spiniodinium essoi and Deflandre

obliquipes lend support to a Paleocene age (see Cookson and Eisenack 19672,b),
aithough the precise stratigraphic significance of the species has yet to
be assessed, |

Cores 8 and 10 (2178 - 2581 feet) yielded assemblages broadly

comparable to those of the C. orthoteichus Zonule (2933-5432 feet), out

distinct by their content of Santalumidites cainozoicus, Polycolvites sp.

and Verrucosisporites kopukuensis. The presence of these species suggests

that the nicrofloras may be younger than those from underlying strata because
Harris (1970, pp.6, 19) emphasizes that the first and last-named species

are unknown from his C. orthoteichus Zonule, occurring only in Eocene and

later sediments. Their association with species (Cyathidites gi-antis,

C. splendens, Proteacidites tuberculiformis, and P. reticuloscabratus),

which Harris (1970, p.12) indicates extend no higher than the C. orthoteichus

Zonule, is thus of interest and may suggest that the enclosing sediments

represent an upward (?Eocene) extension of the C. orthoteichus Zonule,
p 1p ~

Core 7 (1996-2113 feet) contains an impoverished microflora

that lacks stratigraphically significant forzs.

N
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The suite extracted from core 6 (1815-34 feet) is diverse, with

abundant spores and pollen grains and less frequent microplankton, It

contains the continued presence of Proteacidites reticuloscabratus,

P. tuberculiformis, and Cyathidites splendens together with Santaluridites

cainozoicus and Verrucosisvorites kopkucnsis, and apart from an increase

in frequency of Nothofasidites and the intrdduction of Kuylisvorites

waterbolki, is similar to those extracted from cores 8 and 10. The micro-

plankton, however, is entirely distinct from the suites recorded from lower

in the well and includes two species (Schenatophora speciosa and Hemiplacophora

senilunifera)described from the Upper Eocene Browns Creek Clays (Cookson

and Eisenack 1965a), together with a type similar to the Paleocene species

" Deflandrea delineata (see Cookson and Eisenack 1965b),

Thus, there appears to be a notable representation of both
Paleocene and Eocene types within the assemblage in core 6. The precise
significance of this cannot be assessed on present knowledge, but the
possibility that the horizon is of Eocene age and contains a high proportion
of reworked Paleocene forms, or conversely that Eocene types occur in the
assemblage as contaminants, should not be dismissed.

Remanié:fossils of Cretaceous and Permian age occur fairly
consistently and in conspicuous proportions (2-5%) throughout the sequence
studied, The Cr taceous types are more common and appear'to have mostly

derived frow the Dictyotosporites speciosus and Coptospora paradoxa Zones

(of Dettmann and Playford 1969).
The abundance of land-derived spores and pollen grains and
the rarity of microplankton in the sediments suggests that they accumulated

in a continental or very near shore marine depositional envisnzent.
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Vo2 Gorae No.t well

Sediments between 2895 feet and 5947 feet yielded microfloras
comparable to those extracted from between 2933 feet and 5432 feet in

Gorae No.2 well., They are accordingly assigned to the Cupanieidites

orthoteichus Zonule, Core 27 (6077-84 feet) which contains an impoverished

microflora is tentatively assigned to the C. orthoteichus Zonule although

it lacks diagnostic criteria.
Microplankton found in the Gorae No.4 sequence lend general
support to a Paleocene age of the sediments., However, core 10 (2895-915

feet) yielded Deflan.rea granulosa, a type known only from the Upper Eocene

Browns Creek Clays (Cookson and Eisenack 1965a),
Remanié plant microfossils of Cretaceous and Permian age
occur in proportions of up to 5o throughout the section; as in Gorae No.2

well, the majority of forms appear to have derived from the Dictyotosporites

speciosus and Coptospora paradoxa Zones,

On the basis of the abundance of land-derived forms and the
internittent and rare occurrence of microplankton, the sediments are
suggested to have accumulated in very near-shore marine to continental
envin#@ents.

g
Ve CORRSLATION OF THE SEDIMEITS

As outlined above, assemblages between 2933 feet and 5432 feet
in Gorae No.2 and between 2895 feet and 6084 feet in Gorae No.4 are similar

to those described by Harris (1965, 1970) as diagnostic of his Cupanieidites

orthoteichus Zonule. In the Otway Basin tnis Zonule has been identified

in the upper part of the Dilwyn Formation and in the Dartmoor Formation
(Harris 1970).

Sediments in Gorae No.2 well between 1815 - 2581 feet contain

!-l.ll.l..-lIll-l-lUll-llIIlllllIllIliIllllllllIl-lIIll-IllllIl-ll-----n--u-u---q--'-.h



suites of younger aspect; those from 2178 - 2581 feet may be representative

of younger (?Eocene) horizons of the'g.lgrthoteichus Zonule. The age of
the assemblage at 1815-34 feet is uncertain, but is possibly Eocene, with
a strong representation of Paleocene recycled forms,

Finally, the palynological evidence does not support the
tentative lithostratigraphic subdixﬁions of the sequences which appear X/
to be, at least in part, equivalents of the Dilwyn Formatiomn,
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EXPLAIATION OF TABLE 1

serva.ion and zonal attribution of plant microfossil assemblages in cores
of Gorae lio.2 well, 1815-5432 feet.

Abbreviations:
Yield expresses frequency of plant microfossils in the palynological residues
as follows:- ' ’

Ab = abundant

Sp = sparse

o

Colour and Preservation. Spores, pollen, microplankton, wood, and cuticle
present in the residues are denoted by their colour (col.) and quality of

preservation (pres.) thus:- )
Y = yellow
DY = dark yellow
Br = brown

good = well preserved

Spore-pollen Zonule is that defined by Harris (1965, 1970).

EXPLAITION OF TABLE 2

Preservation and zonal attribution of plant microfossil assemblages in cores
of Gorae lio.4 well, 2895-6084 feet.

Abbreviations:
Yield expresses frequency of plant microfossils in the palynological residues
as follows:~-
Ab = abundant [N
Sp.= sparse .
Colour and Preservation. Spores, pollen, microplankton, wood, and cuticle
present in the residues are denoted by their colour (col,) and quality of
preservation (pres.) thus:-
Y = yellow
DY = dark yellow
Br = brown
good = well preserved

Spore-pollen Zonule is that defined by Harris (1965, 1970).
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