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APPENDIX IV

PALYNOLOGICAL REPORT

HAWKESDALE NO. 1, 1,245-5,690 FEET

by

Dr. M.E. Dettmann - University of Queensland
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Preservation and zonal attribution of
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‘ moderately carbonized plant matter, including common to

l_INTRCD CeTioN

i;;nty three samples of cores taken from Hawkesdale No.l
wéll in the Otway Basin have been examined palynologically
in an attempt to date the sediments occurring between 1245 feet
and 5690 feet. Samples investigated include sidewall cores
from the Eumeralla formation (1245 - 3095 feet), the Pretty
Hill sandstone (3159 - 3925 feet), and from thin carbonaceous
horizons within and below a volcanic sequence (4025 - 5690 feect).
The samples were prepared for palynological examination by
procedures involving the use of hydrofluworic acid, zinec bromide,
and ultrasonic vibration (see Dettmann 1968a). The ultimate
residues were examined for the yield'and preservation quality
of the contained plant microfossils, All but the lowest
tﬁo samples of the Eumeralla formation were found to contain
abundant and diverse plant microfossil suites in a fair to
good state of preéervatioh (see Table 1). Several ssmples
froﬁ the upper part of the Pretty‘Hill sandstone also yielded
reasonably well preserved plant microfossils in sparse to fair
concentrations. However, samples from the lowér portion of the
formétion were found to be almbst completely devoid of planf
material (Table 1). Samples take; from below the Pretty Hill

sandstone at 5627 feet and 5634 feet were found to contain

sparse spores and pollen grains whilst horizons at 4025 feet
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and 5690 feet failed to yield plant material of any description

(Table 1).

Detailed qualitative and quantitative analyses of the spore-
pollen floras was carried out after the residues were further
treated with Schulze solution followed by brief immersion in
1% ammonium hydroxide. Residues from the Eumeralla formation
ard the Pretty Hill sandstone were subjected to the Schulze
treatment for 1 - 3 minutes; those from 5627 feet and 5634 feet
for 1) = 15 minutes.

An asucssmant of the microfloral evidence indicates that the
sequence incorporates strataof?late Jurassic and Lower Cretaceous
age, and that it may be subdivided in terms of the spore-pollen
zonation scheme outlined by Dettmann and Playford (1969) and
Dettmann (1969 a,b). The Eumeralla formation includes sediments

attributable to the Crybelosnorites striatus Subzone (1245 - 1442

feet) and to the Foraminisporis asymmetricus Unit of the Cyclo-

sporites hughesi Subzone (1714 - 2878 feet). Zonal attribution

of the Pretty Hill sandsone is less securely based, owing to

= paucity of contained microfloras; however, there is some

&: " evidence that horizons at 3340 feet and 3475 feet are probably

'"i within the Murospora florida Unit of the Cyclosporites hughesi

jﬁ}s Subzone. Sediments at 5627 feet and 5634 feet, beneath a
Qf volcahic sequence, are of uppermost Jurassic or lowermost

~", Cretaceous age; their microfloras contain insufficient diagnostic

.., species for more precise age determination.
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Microfloras of the Eumeralla formation and the Pretty Iiill
a:sandstone are composed chiefly of land derived plant microfossils,
including spores, pollen grains, and wood and cuticular material.
.sisome samples also yielded occassional examples of forms of
% uncertain derivation but possibly referable to the Acritarcha.
"-Renorked spores and polien grains were also noted in the majority -
. of samples; these océur rarely and include forms of Permian,
‘“.é Triassic, and early Cretaceous age.
Micsrofloras obtained from sediments at 5627 feet and 5634 feet

‘.;ibeneath +he volcanic sequence, are composed entirely of land

. derived plant microfossils and include significant proportions

;(up to 30%) of reworked Permian and Triassic spores and pollen

-« grains. '

7. MICROFLORAL CONTENT AND AGE OF SAMPLES

The plant microfossil assemblages identified in the samples
fifare tabulated below with reference to their quantitative and
;ﬁiqualitative content; the quantitative estimates are expressed
'Efin the following terms:- Abu(abundant) ~ numerical representation

g of a particular species totals at least 5% of total microflora,
.‘t C(Eommon) - numericai representation of a species forms 1 - 5 %
ﬁiof total microflora, and R (rare) - numerical reﬁresentation
: ‘iiof a species is less than 1% of total microflora.

A. 1245 — 1442 feet

.4 1245 feet

An abundant and diverse assemblage of well preserved plant

:, © mlcrofossils was obtained from the sample. Types identified

. *include:
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Aequitriradites spinulosus (Cookson & Dettmann)
Baculetisoorites comaumensis (Cookson)
Ceratosporitcs equalis Cookson & Dettmann
Cicatricosisporites australiensis (Cookson)

Ce. hughesi Dettmann

Toncavissimisporites cf. nenolaensis Dettmann
Crybelosporites striatus (Cookson & Dettmann)
Tvathiidites austrails Couper

C. minor Couper

T, punctatus (Delcourt & Sprumont)
Dictyopnhvlilidites crenatus Dettmann
Dictyvotosporites filosug Dettmann

D. speciosus Cookson & Dettmann

Toraminisooris asvmmetricus (Cookson & ve ttmann)
F. wontnacziensis (Cookson & Dettmann)

F. dailyi (Cookson & Dettmann)

Teptolenidiites verrucatus Couper
Lycopodiumsporites austroclavatid.tes (Cookson)
L. eminulus Dettmann

Tlatonisnorites cooksoni Dettmann

Weoraisirickia truncata (Cookson)

Pilosisvorites rnowcnsls Cookson & Dettmann .
Stereisporites anticuasporites (Wilson & Webster
Velosporites Lriquetrus (Lentz)

Pollen: Araucsriacites australis Cookson
Alisvorites grandis (cookson)
X . similis (Balme)
Claessopollis cf. classoides Pflug
Cvcadonites nitidus (Balme)
Microcachryidites antarcticus Cookson
P Podocarpidites cf. elLlipticus Cookson
Incertae
;Sedis: Schizosporis reticulatus Coolkson & Dettmann
S. sprigei Cookson & Dettmann

' 1442 feet
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The sample yielded abundant, reasonably well preserved

:spores and pollen grains, Species identified include:

Spores: Baculatisporites comaumensis (Cookson)

Ceratosporites eaqualis Cookson & Dettmann
Cicatricosisporites esustraliensis (Cookson)
C. hughesi Dettmann

Crybelosporites striatus (Cookson & Dettmann)
Tinguiriletes clavus (balme)

Cyclosporites huznesi (Cookson & Dettmann)
Cyathidites australis Couper

C. minor Couper
C. punctatus (Delcourt & Sprumont)
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Dictyotosporites speciosus Cookson & Dettmann

D. complex Cookson & Detimann
Toraminisporis asymmetricus (Cookson & Dettmann)
¥, dailvi (Cookson & Dettmann)
W, Wonthocgiensis (Cookson & Dettmann)
Ysohiosnorises ~unchioius Cookson & Dettmann
KTurisporites scaberic (Cookson & Dettmann)
Yuylicporilves iunails Coolkson & Dettmann
Tentolenidites verrucatus Couper
Lycopodiumeporites sustroclavatidites (Cookson)
T. eminulus vetinann
T . Tacctus Dettmann
T. nodosus Iuiimann
Neoroistrickia truncata (Coolkson)
BIlosisnorites parvispinosus Dettmann
Rouseisporites resicl..asus rocock
STereisnorites snui unscorites (Wilson & Webster)
Velospeitos Eriguesrus (Lantz)

Pollen: Alispsrites grandis (Cckson)
e Similis (balne)
KEraucariscites australis Cookson
Classoncllis cf. classoides Pllug
Cycadopites nitidus (Balme)
Microcachrvidites antarcticus Cookson
Podosporites microsaccanus . (oouper)
Fodocarpidites cr. ellipticus Cookson
Teugacpol lers tes dampieri (Balme)

Incertae

Sedis: Schizosporis reticulatus Cookson & Dettmann
S. sprigzgl Cookson & Dettmann
Remanie:fravrisnorites sp. = Triassic

fundbladispora denmeadi (de Jersey) - Triassic
Striatites spp. — rPermian, Triassic

=oli=v = fi=s Bov) arbrrmaQErurEtQuERE QIR QYT Q
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Both samples'yielded Dictyotosporites speciosus together 5

with Crybelosporites striatus and are thus referred to the

-

Crybelosporites striatus Subzone of Lower Albian age (see

Dettmann 1969a). The lower sample (1442 feet) also yielded

Cyclosporites hughesi which suggests that the horizon is near

the base of the C. striatus Subzone.

B, 1714 - 2878 feet .

1714 feet

Abundant plant material was extracted from the sample

and the following species of fairly preserved plant microfossils
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were identified:

Spores:

Pgllen:

Incerate
Sedis:

Baculatisporites comaumensis (Cookson)
Ceratosnorites equalis Cookson & Detimann
Tlcatricosinporites australiensis (Cookson)
Tyavhiaites australis Couper

€. minor Couper

Cyclocnorites hushesi (Cookson & Dettmann)
Tiztyotovnyliidivas crenatus Dettmann
Pictvotosporites comoier Cookson & Dettmann
D. speciosus vookson & Dettimann
TForaninisporis dailyvi (Cookson & Dettmann)
¥, von.ragcsiencis (Cookson & Dettmann)
Tlukisnorites scaberis (Cookson & Dettmann)
Tycopociumsporices custroclavatidites (Coakson)
L. eminulus Letomann

L., facemus Dettmann

TeptoLepidites vefrucatus Couper

L. major Couper

Neoraistrickia truncata (Cookson)
Pilosisvorices notensis Cockson & Dettmann
Clerciovorites catiaucsporites (Wilson & Webster)
Alisporites spanals (Cookson)

A, sinilis (Bazlme)

Araucariacites australis Cookson
Classopollis cf. classoides Pflug
flicrocacnryidites antarcticus Cccxsun
PodoSporites microsaccatus (couper)
Podocerpidites cr. eiLlipiicus Cookson

Schizosporis reticulatus Cookson & Dettmann
U. spriggi Cookson & Dettmann

2018 feet

A rich assemblage of reasonably well preserved spores

, and pollen grains was extracted from the sample. Species

identified include:

Spores:

Aequitriradites spinmlosus (Cookson & Dettmann)
A. Vverrucosus (Cookson & Dettmann)
Baculatisporites comaumensis (Cookson)
Ticatricosicnorites australiensis (Cookson)
Couperisporites taouiatus Dettmann
Coronatispora toveolata Lettmann

Cyathidites australis Couper

C. minor Couper

Cyclosporites hughesi (Cookson & Dettmann)
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AL Dictyvophyllidites crenatus Detimann
g Pictvotosporites sveciosus Cookson & Dettmann
Toraminisporis asymrcscricus (Cookson & Dettmann)
. wononegriensis (Cookson & Dettmann)
YiuTicnorites scaberis(Cookson & Dettmann)

fuylisporiics iuneris Cockson & Dettmann

Tentolenidites verrucatus Couper
‘ L. LajOr uouper
Tycovnodiumsnorites anstroclavatidites (Cookson) .
I, nodosus Dettmann

pY Pilosicporites notensis Cookson & Dettmann

b P. parvispincsus letimenn

4 Rouseisporites reticulatus Pocock

S Pollen: ALiSPOTLies ~randis (COoKson)

o Kraucariacites sustralis Cookson

Fg' Closmopoliis cfe. clressoides Prlug

p—

Wicrocrncnryidites anverciicus Cookson

Qoo aQQauQmQ

—

Podosporitas microsaccatus (Couper)
Poovcarniaives ct. elLlinticus Cookson

» Incertae
;‘ Sedis: Schizosporis spriggi Cookson & Detimann

f=o)

- 2325 feet
o An abundant and diverse plant microfossil assemblage o

§ o was pbtained from the sample. The following species were

identified:

Aeouitriradites spinulosus (Cockson & Dettmann)
%. vVerrucosus (Cookson & Dettmann)
A Baculasisporites comaumensis (Cookson)
e CTeratosporites eaualls Cookson & Dettmann
0 Cicoiricosicnorites australiensis (Cookson)
b ' Cooksonites variapills rocock
Couperisporites spo
. Cyat-idites azustralis Couper
C. minor Couper

Pictyophyllidites crenatus Detimann
DPictyotosnorites speciosud Cookson & Dettmann

Foraminisporis asymmetricus (Cookson & Dettmann)
F. dailyi (Cookson & Dettmann)

¥. Wonthazgiensis (Cookson & Dettmann)
Riukisporites scaberis (Cookson & Dettmenn)

I Kuylisporites lunaris Cookson & Dettmann
- , Tycopodiumsporites austroclavatidites (Cookson)
L. circolumenus Cookson & Dettmann

Neoraistrickia truncata (Cookson)
Pilosisporites notensis Cookson & Dettmann

Spores:
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F. parvispinosus Uetimann




Pollen:

Incertae
Sedis:

Rouseisporites reticulatus Pocock

RAlisporites grandis (Cookson)
Troucariecites australis Cookson
Cliessonollis cf. classoides Pflug
¥icrocachrvidites cnvarciicus Cookson
Podocerpiditves eéte ellipuicus Cookson

Scnizosnoris reticulatus Cookson & Dettmann
Se. sprizal Cockson & Dettmann
Brheripollenites psilatus Couper

Acrtiercha: hiicarystridium sp.

2576 feed

in numerical representation ard in types present.

L

The spore-pollen content of the sample is rich, both

species were observed:

Spores:

Pollen:

Baculatisvorites comaunmensis (Gookson)
Ceratosporites equalis Cookson & Dettmann
Cicatricosisporites australiensis (Cookson)
Cyclosporites nugnesi (Cookson & Dettmann)
Cyathidites australis Couper

T. &8pr. » \uolkhovitina)

C. minor Couper

Tooksonites variabilis Pocock

Counerisporites sp.

Yictyopayllicites cranatus Dettmann
Dictyotosvnorites speciosus Cooxson & Detimann
Toraminisporis wontnagzieusis (Cookson & Dettmann)
KIukisporites scaberis (Cookson & Dettmann)
Xuylis,orites lunaris Cookson & Dettmann
Teptolepidives verrucatus Couper
Tyconodiwnsporites austroclavatidites (Cookson)
L. circolunanus Cookson & Dettmann

T. eminulus Dcitmann

T. nodosus Dettmann

Weoraistrickia truncata (Cookson)

Stereisporives anciouasvorites (Wilson & Webster)
Trilites &I . wubesrculirormis Cookson

Velosporites tricuesrus (Lantz)

hlisporites egraniis (Cookson)

Araucariacites australis Cookson

Classopollis cf. classoides Pflug

Cvcadopites nitidus (Balme)

Microcachryvidites antarcticus Cookson
Podocarpidites cr. ellipticus Cookson

The following
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2800 feet

Plant material extracted from the sapmple includes

abundant woody tissue together with the following diverse

assemblage of spores and pollen grains:

Spores:

Pollen:

Incertae
Sedis:

the following species of spores, pollen grains, and organisms

Aeguitriradites spinulosus (Cookson & Dettmann)
Yacuiatisporites conoumensis (Cookson)
Ceratosporites eaunlis Cookson & Dettmann
Cicatricositvorites zustraliensis (Cookson)
Toupericpcrives taculatus Dettmanr

C. SPo ‘

Tontignisporites cooksoni (Balme)

Cooksonitves variaolilis Pocock

Cvatiidives oustraiis Couper

C. ninor Couper

Picivotosporites sveciosus Cookson & Dettmanz
Torcminioporis asyhasericus (Cookson & Detimann)
T, wonthoggiensis (Lookson & Dettmann)
Januzsporztes spinulcsus Dettimann
Kuviisvorives lunaris Cookson & Dettmann
Teptolenidiwes verrucatus Couper
Tycopoiiumsporites austroclavatidites (Cookson)
L. circolumenus Cookson & Dettmann
Pilosisvorites notensis Cookson & D2timann
Rouseisporites reticulatus Pocock
Sestrosporites pseudozlveolatus (Couper)
Stereisporites antiguasporites (Wilson & Webster(
Alisporizes srencis (Cookson)

K. similis (Ealme)

KraGcariacites anstralis Cookson

CTassopollis cf. classoides Pflug

Cycadopites nitidus (Balme)

Wicrocachrvialites cntarcticus Cookson
Podosporites microeaccatus (couper)
Fodocarpidites cr. ellipticus Cookson

Schizosporis reticulatus Cookson & Dettmann

2878 feet .

A diverse plant microfossil assemblage containing

of uncertain derivation was extracted from the sample:

Spores:

Aggﬁitrifadites spinulosus (Cookson & Dettmann)

K. verrucosus (Cookson & Dettmann)
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Baculatisporites comaoumensis {Tookson)

Ceratosporites equalis Cookson & Dettmann
Cicatricosisporites Ludbrooki Dettmann
C. hurznesl veitmann
Toronazispora verforata Detimann
Contirnisvorites coousoni
Cooksonitves variapiiis rocock
Tvoloonorites ro-tsc: (Cookson & Dettmann
Cvathidites australis Couper

Ce. minor Couper
C. punctatus (Delcourt & Sprumont)
Dictronuviisdites crenatus Dettmann
Dictyvososvorites specicsus Cookson # Dettmann
Yoraminicporio asyiciesricus (Cooksca « Dettmann)
F. woniaas7l.ensis (Lookson & Dettmann)
Tschvosporites punctatus Cockson & Dettmann
Fivkicporites scoooris (Cooksen & Detimans:)
Kraeusslisporigsse ilinsaris (Crokson & Detume.us)
Leptolepidites major Couper -
T,. verrucatus couper
Tvconodiscicites asraratus Dettmann
Tycopodiunanorites ecustroclavatidites (Cookson)
L. circoluvuenus (Cookson & Uettmann)
T. eminuius Uettmann
Neoraistrickia truncata (Cookson)
Pilosisporites notencis Cookson & Dettmann
Touseisvorites reticnulatus Pocock
Sestrosyporites pseudoalveolatus (Couper)
Velosporites triguecrus (Lantz)
. POllen: LlLisporitss grandls (Cookson)

: . similic (Balme)
Areucariacites australis Cookson
Classovnollis cf. classoides Fflug

Cycadopites nitidus (Balme)
HMicrocachryidites antarcticus Cookson
Podocaruidites cr. elLlipticus Ccokson
Podosporites microsaccatus (couper)
Tsugaepollenitcs dampieri (Balme)

« Incertae

Sedis: Schizosporis reticulatus Cookson & Dettmann
S. spriggl Cookson & Dettmann ~

Remanié :Tunibladispora dermeadi (de Jersey) - Triassie
Murospora rfiorida (talme) - early Cretaceous

Spore-pollen assemblages extracted from samples

between 1714 feet and 2878 feet contain Dictyotosporites

speciosus, Cyclosporites huchesi, and Foraminisporis

asymmetricus. These species diagnose the presence of the

Ab
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ceous Foraminisporis asymmetricus Unit of the

early Creta

Cyclbsporites hughesi Subzone (see Dettmann 1969a) .

The

representation of Cooksonites variabilis in samples betwecen

2325 feet and 2878 feet suggesis that the horizons are within

the basal portion of the Foraminisporis asymmetricus Unit.

C. 2913 - 3278 fcet

2913 feet
An extremely sparse assemblage of fairly preserved

gpores and pollen grains was extracted from the sarrle.

One to several rzpresentatives of the following species

were observed:

Baculatisporites comaumensis (Cookson)
Cicatricosisporites australiensis (Cookson)
Cyclosporites hushesi (Cookson & Dettmann)
Tyathidites australis Couper

Leptolcnidites verrucatus Couper
Tycopodiumsporiies sustroclavatidites (Cookson)
. feoraistrickia truncata (Cookson)

Pollen: Arvaucariacites ausvralis Cookson

Spores:

© 3095 feet
This sample was found to be dewvaid of plant micro-

-fossils.

3159 feet
| Sparse pa;nt material including isolated examples

of the following spore-pollen species was obtained from

the sample:

- Spores: Baculatisvorites comaumensis (Cookson)
Cyathidites australis Couper:
C. minor Couper
Eg;amlnlsnoris dailvi (Cookson & Dettmann)
Lycopodiumsporites austroclavatidites (Cookson)

Pollen: Microcachryidites antarcticus Cooiscn




3278 feet

o0

The sample provided a small residuc of plant material.,
The following spore-pollen types occur rarely and are fairly

preserved:

Spores: Aeguitriradites spinulosus (Cookson & Dettmann) -
Ceratosporices eaualis Cockson & Dettmann
Coorsonites variaonilis Pocock
Cyathidites australis Couper
C. minor couper
Qorarinisporis wonthesgicnsis (Cookson & Dettmann)
Tyconodiumsnoritas austrociavatidites (Cookson)

Pellen: Alisyor: toe si.ilis (Baime)

Clascovoliis ci. cimssoides Pflug
ficrocacnrvidites anvarcticus Cookson

%

Samples between 2913 feet and 3278 feet yielded
extremely sparse microfloras that provide insufficient
evedence for precise zonal attribution of the sediments.

However, it is evident that the horizons are within the

‘CYClosnorites hughesi Subzone because of the presence of

Cyclosvorites huzhesi at 2913 feet and of Cooksonites varichilis

Spores: Aequitriradites spinulosus (Cookson & Dettmann) c

: Baculatisporites comaumensis (Cookson) C
CTeratosnorites equalis Cookson & Dettmann c
Cicatricosisnorites australiensis (Cookson) R
Cooksonites varianllis Pocock R
Cyathidites australis Couper Ab
C. manor Couper Ab

‘at 3278 feet.

3340 feet

A Emall residue containing good concentrations of

plant microfossils was obtained from the sample. Species

" observed include:




Spores: Aequxtrlradltes spinulosus {Cookson & Dettmann)

&
Yo

R
C
C
R
R
R
C
R

Dictyotosnorites sveciosus Cookson & Dettmann
D101vonhj1L1ste crenatus Dettmann
roraminisnoris dailyi (Cookson & Dettmann)
F. wont-arziensis (Cookson & Dettmann)
Ean’ﬂDOLLmdﬁ scaberis (Cookson & Dettmann)
Leptolenidices verrucatus Couper
1, S eonon ivmonoritoeg mwh+1—-nr~j_9vn tidites (Cgok
Tre nodoVU"Ueutmann
Ylurosvora florida (Balme)
Pilosisoorites notensis Cookson & Dettmann
PUllen: ZXElicporitcs erandic (Cookson)
R, similis (Baime)
Araucariacties australis Cookson
filcrocaciryidLltes ensarcticus Cookson
Podosporites microsaccauns (Couper)
Podccerpldices cl. eliipoicus Cookson
Incertae
Sedis: Schlvoenorls reticulatus Cookson & Dettmann

Se sprical Cookson « Dettmann

\_/
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3475 feet

Reasonably well preserved spores and pollen grains
occur frequently in the residue together with minor wood

and cuticular material. The following types were identified:

o
> =v)

EBaculatis snorites concumensis (Cookson)
Ceratosnorites °Gu1Ll Cookson & Dettmann
Ulcatrico-tsnorites Ludbrooki Dettmonn
Cooksonites var1a01lis Pocock

Crybelosperiies sSp.

Cyclosvorites huchesi (Cookson & Dettmann)
Cyathidites ausiralis Couper

Ce. ninor boup

Ticivotos norltes sypeciosus Cookson & Dettmann
Lentolepduites verrucatus Couper

Le. major Couper
- Lycopodiumsvorites austroclavatidites (Cookson)
L. circolumenus Cookson & Dettmann

L. facetus Dettmann

L. nodosus Dettmann

L. emlnulus Dettmann

reticuiumsporites (Rouse)
Mafonisnorites cooksoni Dettmann
Neoraistirickia truncata (Cookson)
Stereisnorites anxlauaoporlte (Wilson & Wcbster)
Pollen: Alisvnorites grandis (Cookson)
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K. similis (FBalme)




100

Araucariacites australis Cookson Adb
Clacsonollis cf. ciassoildes Pflug R
Cyveadopites nitidus (Salme) C

fizcrocachriridiies antarcticus Cookson Ab

~ Podocarpidiies cf. elliviicus Cookson Ab
Remanié: Arairisporites sp. =— lriassic R

Samples from 3340 feet and 3475 feet are clearly

within the early Cretaceous Cxclosporites huchesi Subzone

because of their ccluvert of Dictyotosnorites speciosus and

Cvclosporites hughesi. The presence of Murospora florida

at 3340 feet further suggests that the strata may be within )

the lMurospora florida Unit. iowvever, only one example of

Murospora florida was found and the possibility that it

has been reworked needs to be considered.

E. 3506 = 4025 feet

Several samples wii-in the interval 3506 - 4025 feet have
been investigated (see Table 1). All failed to yield spores
and pollen grains although several provided small quantities -
of wood and cuticular material.

>, 5627 - 5634 feet

5627 feet

Abundant carbonaceous matter including moderately
carbonized spores, pollen grains, and wood and cuticular
fragments was obtained from the sample. The following types
were identified:

Spores: Aequitriradites verrucosus (Cookson & Dettmann)

Baculatisporites comaumensis (Cookson)

Biretisporites spectabilis Dettmann

Ceratosporites enualis bookson & Dettmann
Cicatiricosisporites australiensis (Cookson)

m;;,.':d(‘)::d
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Cyathidites australis Couper Adb
C. minor Couper C
Forcminisporis wontharziensis (Cookson & Dettmann) R
Kracuselisnorites lan@Tls {Coolktson & Dettmann) R
Teptolcpidites verrucotus Couper Ab
L. Lajor couper C
fvcowod:uvonorlfeﬁ anstiroclavatidites (Cockson) C
T . eninulus Lettmann Ab
Heoraistrickia truncata (Cookson) c
Ostundaciditss wellmanii Couber C
YTersicnerites antiouacporites (Wilson & Webster)  Ab
Pollen: ATeNCerifciifs QuSiLrtlis Cookson C
Class opollis cf. clessoides Pflug R
Cvcadopites nitidus (salme) c
Ticrocachx cyidgites antarcticus Cookson . Ab
, bilsaccate grains gen, et spe. indet, Ab
Remsnie: Lundbladisgpora denmcezdi (de Jergey) — Triz-cie 1
Aratrioporites spp. — iriassic ALY K
striatitic bisaccate grains - Permian/Triassic Ab

5634 feet
A small quantity of plant material was obtained from
the sample. Spores and pollen grains observed are carbonized

and are referable to the following types:

Spores: Cyathidites spp. Ab
Bacuiaticsvnorites comaumensis (Cookson) C
Leptolepidites verrucasus Couper : Ab

P,llen: Irisaccate grains Adb
Cycadopites nitidus (Balme) C

Remanie:Aratrisnorites spp. = Triassic Ab
Tundbladisvora denmeadi (de Jersey) - Triassic C
Guthorlisgporites cancellosus Playford & Dettmann

- Triassic c
striatitid bisaccate grains - Permian/Triassic c

The sample from 5627 feet yielded a microflora

containing Cicatricosisporites australiensis, Biretisporites

spectabilis, Kraeuselisporites linearis, and fiequitriradites

verrucosus. These species are well documented from Lower

Cretaceous strata and also occur in horizons that may be
of uppermost Jurassic age (see Evands 1966, Dettmenn 1968b).

Reworked types occur in minor, but significant proportions
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(5%) in the assemblage. Types identificd are believed to
have derived from Triassic and possibly Permian sediments.
The agssemblage from 5634 feet yielded a higher

{ . proportion (30%) of reworked Triassic/Permian forms together

el b A

' » with types tiat are widely distributed ih Australian Jurassic
and Cretaceous sediments,

Z. CONCLUSIONS

Microfloral evidence in dicates that sediments in
g Tg Hawkesdale No.l well, 1245 - 5634 feet range in agc fron
i ) uppermost Jurassic or lowermost Cretaceous to lower Altian.
The Eumeralla formation (sampled between 1245 feet and '

3095 feet) is shown to include horizons of the Crybelosporites

striatus Subzone (1245 - 1442 feet) and the Foraminisporis

asymme?{ricus Unit (1714 - 2878 feet) of the Jyclosporites

hughesi Subzone. The basal part of the Eumerallsa formafion
(2913 = 3095 feet) and the upper portion of the Pretty Hill

S Lo oS SO M

sandstone (3159 - 3278 feet) are also within the Cyclosporites

hughesi Subzone but insufficient evidenc: has peen obtained

- M il o it s
. 3 SRS SE R IS i o

to ascertain which unit of the g.,hpghesi Subzone-is—represented.
Horizons of the Pretty Hill sandstone between 3340 feet and

34775 feet are tentatively assigned to the Murospora florida

Unit, but underlying strata representing the basal portion

“of the Pretty Hill sandstone could not be dated by palynological

means.,
S Sediments (5627-34 feet) occurring below a volcanic

sequence are considered to be of uppermost Jurassic or lowermost

AT e sdaer seiatodihin eI il ik bR it Bl R Suaimginnin 4
e o R S
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- o Cretaceous age; these also contain significant proportioans

4 of reworked Triassic and Permian plant microfossils.
Recycled spores and pollen grains of Triassic and
Permian age also occur spasmodically throughout productive
’f‘ f horizons of the Pretty Hill sandstone and the Eumeralla .
formation; whilst early Cretaceous reworked types were found
near the base of the Fumeralla formation,
The Hawkesdale microfloras are composed dominantly

] . . . . . .
of lanc-derived spores and pollen grains with minor representatior

Eaad
S

of poszible aquatic forms (Schizosvoris, Mickrystridium) at

f%:. . certain horizons of the Pretty Hill sandstcne and the Eumeralla
‘éf; formation. |
fﬂ The Hawkesdale sequence may be correlated on micro-

floral evidence with the Lower Cretaceous sequences developed
§ | in Fumeralla No.l, Pretty Hill No.l, and Moyne Falls No.l

o wells, The top of the Eumeralla formation in Hawkesdale No.l

is within the Crybelosporites striatus Subzone and is thus

older than upper horizons of the same formation in Pretty

. Hill No.l, Eumeralla No.l (both Tricolpites pannosus Zone),

and Moyne Falls No.l (Coptospora paradoxa Zone) (see Dettmann

1969a, 1970). Underlying sediments of the Hawkesdale

e e, -4 o
et
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development of the Eumeralla formation (1714 - 2378 feet)

%r' }:Y are referable to the Foraminisporis asymmetricus Unit
gzif -, . and are thus correlative with middle portions of the

. Eumeralla formation in Eumeralla No.l (7225 - 7717 feet)
and Moyne Falls No.l ( 1802 ~ 2022 feet) and the basal

horizons of the same fdrmation in Pretty Hill No.l (5935-47 feet)
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(Dettmann 1969a, 1970). The Rouseisporites reticulatus Unit

which occurs in the lower intersections of the Eumeralla
formation in Eumeralla No.l (8143 - 9890 feet) and loyne
Falls No.l (2166 - 2330 feet) has not been detected in
Pretty Hill No.l, and if represented in Hawkesdale No,l
would be restricted to about 200 feet of sediments at the
base of the formation.

The age limits of the Pretty Hill sandstone in
Pretty Hill No.l and Hawkesdale No.l heve not been uszcused
accurately due to paucity of palynological data. Available
evidence indicates that the formation includes horizons of

the Cyclosporites hughesi Subzone (ineluding the lMurosnpora

florida Unit) in both wells and possible representation

of the Cryrbelosporites stylosus Zone in rretty Hill HNo.l

(see Dettmann 1969a).
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(N EXPLANATION OF TABLE 1

E g . Preservation and zonal attribution of plant microfossil
i ! assemblages in sidewall cores of Hawkesdale No.l well, 1245 -
- 8 ) 5690 feet.

: Abbreviations:

F-f ' Yield expresses frequency of spores and pollen grains in the
l *

L

e we e e

i palynological residvcs as follows:i-
8 Ab = abundant
C = common
Sp = sparse
B = barren
Colour and Preservation. Spores, pollen, wood and cuticle
present in the residues are denoted by their colour (col.)
; and quality of preservation (pres.) thus:-—
v : DY = dark yellow
LBr = light brown
Br = brown
Bl = black

N R Al

good = well preserved
fair = fairly preserved
poor = poorly preserved

Spore-pollen Zones afe those defined by Dettmann and Playford
« (1969) and Dettmann (1969a,Db).
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TABLE 1V-i

Depth (ft) Yield | Spore-Pollenn  Wood Cuticle Spore-Follen Zone |-
Pres.| Col. 4Gy
Good-
1245 Ab Fair |Br-8l (rybelosporrtes striatus Al
144 2. Subzone = ;
1714 | - Fair <y
2018 ) " Foramini_sporfs f f
2325 symmetricus &l
25776 Unrit ) ;
2800 SIS
2818
2 S . . u
9 ’i é’ ’ _ Cyclospori/tes S
, 3095 o Aughess Subzone| -
3159 Sp Fair |Br-Bl (unit indeterminate)
3278 "
3340 C ? Murospora florida |, |7
. 3506 | B - | - L
3810 — |Br-BI indeterminate “ 1y,
- - ~ 1
3895 | - - ol
3925 | - - & |t
4025 | - - | -
- 56277 Ab Poor | Bl lowermost-  Cretaceous or £
- 5634 Sp | UPpermost Jurassic -
| 5690 B - - indeterminate :'
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