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PALYNOLOGICAL REPORT ON HAVmSDALE No.1 WELL, 

1245 - 5690 FEET 
lsA1<d i-J< 2, L;( 71 C N ----z . .._ 

Twenty three samples of cores taken from Hawkesdale No.1 

well in the Otwag Basin have been examined palynologically 

in an attempt to date the sediments occurring between 1245 feet 

and 5690 feet. Samples investigated include sidewall cores l 

from the Eumeralla formation (1245 - 3095 feet), the Pretty 

Hill sadstone (3159 - 3925 feet), and from thin carbonaceous 

horizons within and below a volcanic sequence (4025 - 5690 feet), 

The samples were prepared for palynological examination by 

procedures involving the use of hydrofluoric acid, zinc bromide, 

and ultrasonic vibration (see Dettmann 1968a). The ultimate 

residues were examined for the yield and preservation quality 

of the contained plBnt microfossils. All but the lowest 

two samples of the Eumeralla formation were found to contain 

abundant and diverse plant microfossil suites in a fair to 

good state of preservation (see Table 1). Severall samples 

from the upper part of the Pretty Hill sandstone also yielded 

reasonably well preserved plant microfossils in sparse to fair I 
concentrations. However, samples from the lower portion of the : 
formation were found to' be almost completely devoid of plant 

a- 
material (Table 1). Samples taken from below the Pretty Hill 

sandstone at 5627 feet and 5634 feet were found to contain 
I 

moderately carbonized plant matter, including common to 
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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 

15 ammonium hydroxide. Residues from the Eumeralla formation 

Ed the Pretty Hill sandstone were subjected to the Schulze 

treatment for 1 - 3 minutes; those from 5627 feet and 5634 feet 

for 13 - 15 minutes# 

An astitissmant 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 

eonation scheme outlined by Dettmann and Playford (1969) and 

Dettmann (1969 a,b). The Eumeralla formation includes sediments 

attributable to the Crybelosporitos striatus Subzone (1245 - 1442 

feet) and to the Foraninisporis asymmetric Unit of the Cyclo- 

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

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

paucity of contained microfloras; 'however, there is some 

evidence that horizons at 3340 feet and 3475 feet are probably 

within the Murospora florida Unit of the Cyclosporites hughe& 

Subeone. Sediments at 5627 feet and 5634 feet, beneath a 

volcanic sequence, are of uppermost Jurassic or lowermost 

Cretaceous age; their microfloras contain insufficient diagnostic 

species for more precise age determination. 

i 



Microfloras of the Eumeralla formation and the Pretty 1L11 

eandstone are composed chiefly of land derived plant microfossils, 

including spores, pollen grains, and wood and cuticular material. 

Some samples also yielded occassional examples of forms of 

uncertain derivation but possibly referable to the Acritarcha. 

Remarked spores and pollen grains were also noted in the majority l 

fif samples; these occur rarely and include forms of Permian, 

Triassic, and early Cretaceous age. 

Mici*ofloras obtained from sediments at 5627 feet and 5634 feet 

beneath tilti volcanic sequence, are composed entirely of land 

derived plant microfossils and include significant proportions 

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

grains. 

2. MICROFLORAL CONTENT AND AGE OF SAMPLES 

The plot microfossil assemblages identified in the samples 

are tabulated below w&th reference to their quantitative and 

qualitative content; the quantitative estimates are expressed 

in the following terma:- Ab (abundant) - numerical representation 

of a particular species totals at least 5% of total microflora, 

C ('common) - numerical representation of a species forms 1 - 5 % 

of total microflora, an& R (rare) - numerical representation 

of a species is less than 1% of total microflora. 

A. 1245 - 1442 feet 

1245 feet 

An abundant and diverse assemblage of well preserved plant 

microfossils was obtained from the sample. Types identified 

include : 



i c :~nri ,q ~snwxne tricus (Cookson & 
E&Z Dettmann) 

tc Dettmann) 

A. similis (&XLne) 
~la~sopollis cf. clhssoidea 
Cvcadonites nitidG~5lme) 

Pf lug 

Spores: 

Pollen: 

Incertae 
Sedis: 

Aequitriradites spinulosus (Cookson 
Baculat5sgorites c5msumensis (Cooks . Ceratosporitcs eaualR=on & De 
&.catricouisj3orites australiensis ( -- 

& Dettmann) 
on> 
ttmann 
Cookson) 

c-a hud-le si Dettmann 
~0nczvl~sj~nisporFLcs cf. txxwlaenais Dettmann 
~r~be:Lospori.-ccs z-txriatus 7Cookson & Dettmann) Py-.y.-- 
C~at:-i1dite3 aus tx-t?aiis CoLci3er 2 - - - 

C. minor Gouper 
?, x>unctatua (Delcourt & Sprumont) c -- 
?%ctyoph~:llldites crcnatus-Dettmann 
'mvotosnorjsfnosus Dettmann 
lr--- 

- 
wecxosus Co&son & Dettmann 

xatus Couper 
lustrxlavatid,tes ( 

Stcreisporites antUmaspori-tes (Wilson 
Vclosporites trkquetrus (Lanta) __ . - . Arauc2riacites austrulis CooksOn 
alisnorites arandls (Cookson) , *- 

tiet mann) 

son) 

.8nn 
& w 

. 
ebster) 

. '- tiGoc3chry idites an&cti&s Cookson 
kodocarpidites cf. ellipticus Cookson. 

Schizos oris reticulatus Cookson & ?!rrxdh ookson & Dettmann 
Dettmann 

R 
R 
R 
c 
R 
R 
R 
Ab 
Ab 
,c 
I~ 
R 
R 
R 
R 
B 
R 
C 
R 
R 
R 
13 
Ab 
H 
Ab 
Ab 
Ab 
c 
C 
Ab 
Ab 

R 
R 

1442 feet . 

4 The sample yielded abundant, reasonably well preserved 

spores and pollen grains. Species identified include: 

Spores: Baculatisnorites comaumensis - 
Ceratosiorites eaualls Cooks 
CicatricosisDorites augtrali 

(Cookso 
on & Det 
enais (C 

4 
tmann 
ookaon) 

C. hughesi Uettmstnn 
CryEiG~rites striatus 
Einrrutriletes clEEZ7El - _-~ 
Cyclo&o&es hurhesi‘( Cooks 
Cvathidites australis Comer 

on & Det 
1” * 

okaon & Dettman 

ltmann) 

Ab 
C 
C 
R 
R 
R 
R 
Ab 
C 
R 

C. minor Couper 
E. punctatus (Delcourt & Sprumont) 



Pollen: 

Incertae 
Sedis: 

Remanie 

Dictyotosporites speciosus Cookson & Dettmnn 
3 l - ~0~q11ex Cookson & Dettrnann 

b-v\n-tni m 9 cvmmfa +.7-i p-11 9, (Cookson h Dettmann 

- lY,*“Yd -..0 _ ---- --- -- ---------, 

I  ,y I  ‘, ‘r., % "&&~-A 2 Dettrnpnn 

-_ -.-- 
If; facctus Dettmann . 
6 nodasus ?sXr?ann 

Schizosporis reticulatus Cookson I% Dettmann L S. SPY Cookson & ‘Dettnann 
:Kra5isporites sp. - Triassic 
hndbladispora denmeadi (de Jersey) - Triassic 
mstites spp. - Permian, Triassic 

C 
R 
C 
R 
R 
C 
R ' 
R 
C 
hb 
P : 
R ' 
R .' 
c 
H 
H I' 
Ah #' 
R 

t 
I 

Ab s 
R .,, i 
c :; 
C I 
R ,i 
Ab s 
Ab r 
Ab ., 
c '. 
R : 
R R ,'I. 
R ; 
R ..,: . (.I 

Both samples yielded Dictyotosporites speciosus together ? 

with Cryhelosporites striatus and are thus referred to the 

Crybelosporites striatus Subzone of Lower Albian age (see' 
. 

Dettmann 1969a). The lower sample (1442 feet) also yielded I . L , 
Cyclosporites hughesi which suggests that the horizon is near 

the base of the 2. striatus Subzone. : I , 
B. 1714 - 2878 feet i 

. i 
* 1714 feet 1 I 

Abundant plant material was extracted from the sample i 

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

Spores: Daculatisporites comaumensis (Cookson) 
i?XTGTAcnn7-i -t.pg; ftnjJ.aii:: (!m-ZZon 23 Dettmann 

& Dettmaz'm 

Couper 

Pgllen: 

Incerate 
Sedis : 

-- 
me osj. :j -rickia truncata (Cookson) 

Araucariacites au-_ __- __-_--__ stral i c CnnksOrl 

Ull 

mann 
& We 

-- --- -~ Podcsporites microsaccatus (Couper) 
i n-r;i cus Cookson Podocwpidites cf. eil,,,---- ___-_____ 

Schizosporis reticulatus Cookson & 
2. spriggi Cookson & Dettmann 

Dettmann 

bs terr) 

;.; 

I 2018 feet 
it; 
'i ( A rich assemblage of reasonably wall preserved spores 
: ; 6 '. , and pollen grains was extracted from the sample. Species ..' 

identified include: 

Spores: Aequitriradites spinrxlosus (Cookson 
A. verrucosus (Cookson 2% Dettmann) 
Baczatisporxtes conaumensis (Cooks 
7r?zExi~lcosi 7!SFYtcs ti;trstraLLiensis ( 
?ZijFrlsporltes taouIatws Uettmann 
Coronstispora ~'o~~ettmann 
C athidites australis couper 
*up 
zyclosporites hughesi (Cookson & De 

& Dettmann) 

on> 
Cookson) 

ttmann) 

Ab 
R 
C 
Ab 
Ab 
R 

c 1 
C 

E’ * 
c 
Ab 
C 
c 
Ab ' 
Ab 
R 
c 

c i 
R' 

R 3 
R ! c ' 
Ab; 
R : RJ 
Abg 
Ab 3 
R = 

I3 



Pollen: 

Incer?tae 
Sedis: 

Dict:~o_rhyllidites crenatua Dettmann 
~?%%tos~or'i'~s%?%ioeus Cookson & DettEann 
yEz$?ii?$xo -ns%!??~~~s (Cookson 8c Dettman 
P. W0ll~Cil~~;ri&SiS + 

~=x& Dettma~n) 
Rlt1~o~e 9 scaReris(Cookson E: Dettmann) 
'j~~~~fjori-~~~~ lT.xzriFCockson & Dzttmmn 
Lawtoler>iditea verrucatus Couper 
lz7sr c;iji.lper 
'f;gcogodiunsnorites austroclavatidites (Cookaon 

11) 

> 

J%.loex mwy~i.tP~ notendis Cookson & Dettmann 

Schizosporis spriggi Cookson & Dettmann R 

2325 feet . 

An abundant and diverse plant microfossil assembl %w 
was pbtained from the sample. The following species were 

. identified: . 

Spores: Aequitriradites s inulosus (Cookson & Dettmann) 
A, verrucoL7us (CMettmann) 

okson) 
Dettman 

a (Cooks - 

- -._ 
l3&ula-&&&homaumrnsis (Co 
Ceratosporltes equalls Cookson EC 
Cicatricosisnorites australiensi P Cooksonltcs varlaollisocock 
Couperisporitcs sp, 

zxstrclis Couper . C. minor Cower 

,n 
on> 

---A-- 

bicwyllidites crenatus Dettmann 
bictyotosnorites sm Cookson & Dettmann 
?oraminisporls asymmetricus (Co&son & Dettmann 
F l dailyi (Cookson Cyc Dettmann) 
p. a$$ensis (Cookson 8; Dettmann) 
Xhihsporitzs scaberis (Cookson 63 Dettman 
kuyllsnoritcs hnaris Cookaon & Dettmann 
tycopodiumsporites austroclavatidites (Co 
f,. circolumenus Cookson & Dettmann - a . 

d 
okson) 

Neoraistrickia trunwYta (Cookson) 
kllosispori-GE notensi Cookson &: Dettmam 
- parvx3pinosun 

) 

r( 

ii 

R 
C 
R 
R 
C 
R '.:* 

.c 
R 
c 
C 
RI 
C 
C 
c .' 
Al 
c I 
Al 

I -. . 

C 
r, : 
A 
R G 
3 
R 
C 
A 
C 
R 
R 
C 
R 
C 
R 
C 
C 
R 
R 
C 
E 



2576 feet 

The spore-pollen wnttnt of the sample is rich, both 
I 

in numerical representation 3r? in types present. The following 

species were observed: 

Spores: 

Pollen: 

BzcuILatisPorites comnumensin (000 
?%&atospo%-Lcs eq=ris Cooksol? 8: - Cicatricosisporltes australiensis 
Cyclosporit$s hughesi (Cookson & 
?yuti:_iditesw austrabis Cowper 
c . ay. ? ;xlkhov~7Zia 
C. minor Coyer 
roo?rso111tes variabilis 
EouxxzrisDoriies sa- 

> 

kso 
Det 

(C 
'Det 

n 1 
tmann * 
ookson) 
tmann) 

Pocock . 

imann 
Dettm 
.d 

-- . I  

~~~~~':~~~~~s=~r"natus Dettmann 
1c ; 3 7 sneciosus Cookson & Dett --- 49s ForLminlsporls wontha7@.eilsis (Cookson SC 

mukisporl-tes scaberis ( Cookson & Dettman 
~;qlisP+.tes lunaris Cookson & Dettmann 
~~t,ole:~id~% verrlxc3tus Coupe@ 
'L'~GLuzqoritcs austroclavatidites (Co 
A. circ?!okson & Dettnann C- L eninulus Uottmann - --- 
1, - nodosus Dettmann 

e- Alisgorites PraMifj 
'~~t%s australis Cookson 

Eodocarpiditeo cf. - elllptlcuo Cookson 

okson 

arm) 

1 

& Webster) 

, ’ 

: 

Ab : 
c I 
R 
R 
Ab ;' 
c 'j* 
c ,yi 
R .';; 
R '., 
R v.; 
c - 
R 'I' 
R - 
R . 
Ab ~ 
Ab 
R ,' 'i 
Ab . 
R '; 
R 1 
Ab 
C 
R 
C 
c s 
C 
Ab 
Ab 
c . 

1 .- 1 i'.. 



2800 feet 1, 

Plant material extracted from the sample includes 

abundant woody tissue together with the following diverse 

assemblage of spores and pollen grains: 

Spores: 

Pollen: 

Incertae 
Sedis: 

c. SP. 
contiqnisporites cooksoni (Balme) 
TTZZ&T~itesaTE~cock 

- ----- - 
~Y&tns Couoer 

Pi1mit;csnotensi.s Cookson & 3ttmann 
icil!tus Pocock Rouseisporites -- 

U"-V-.C----.-- 
ret: ____ :- -__-_.~ -- 

. ,&latus (Couper) 
$?%&&xxitcs (Wilson & Webste 

- ,* A. sirnilis (Ealme) 
&ucarieci-&s australis Cookson 

cf. classoides Pflu 
nitidm=J 
alles Fntarcticuq Co okson 

ler 1 
okson 

Schizosporis reticulatus Cookson & Dettmann 

r( 

R 
Ab 
Ab 
C 
R 
R 
R 
R 
Ab 
Xb 
R 
R 
C 
R 
R 
R 
C 
R 
C 
R 
R 

l  Ab 
Ab 
C 
c 
Ab 
R 
C 
R 
Ab 

R 

2878 feet 

A diverse plant microfossil assemblage containing 

the following species of spores, pollen grains, and organisms 

of uncertain derivation was extracted from the sample: 

Spores: Acqtiitriraditos s inulosus (Cookson & Dettmann) 
a. verrucosus CC00 son ti --5T-Y ettmann) - 

R 
R 



Pollen: 

b Incertae 
Sedis: 

Remani :LunJbla.dx~ora dermeadi (de Jersey) - gI'rlasslc 
Eurospora fiEi.K~Ge) - early Cretaceous 

Spore-pollen assemblages extracted from samples 

between 1714 feet and 2878 feet contain Dictyotosporites 

speciosus, Cyclosporites huqhesi, and Foraminisporis 

asymmetricus. These species diagnose the presence of the 

kb 
R 
Ab 
R 11 
R : 
R 
R 
R 
Ab 
Ab ' 
c 
Ab 
C 
R 
C 
R 
C 1 
R 
R 
C 
R 
C 
R 
c 
C 
c ' 
C 
R 
R - 
C 
C 
c 
C 
C 
Ab 
Ab 
C 
R 



early Cretaceous Foraminisporis asymmetricus Unit of the 

Cyclbsporites huqhesi Subzone (see Dettmann 1969a). The 

representation of Cooksonites variabilis in samples beti:Jcen 

2325 feet and 2878 feet suggests that the horizons are within 

the basal portion of the Foraminisporis asymmetricus Unit. . 

c. 2913 -. 3278 feet 

2913 feet 

An extremely sparse assemblage of fairly preserved ., 

spores and pollen grains was extracted from the sa~~!e- I 

One to sevex-al representatives of the following species 

were observed: 

Spores: 

P'tillen: 

1 
okson) 
Ima.nn> 

Baculatisnorites comaumensis (Cookson 
Cicatr3coslsno~~ltes austraEensis (Co 

s'ion & Dett 
atxstrali~ Couper 

v5rrucatUs Coupe? 
austroclavatidites 

(Cookcsonj 
mLZT3riacites Eas Cooknon -- 

(Cookson) 

' 3159 feet 

Sparse p$nt material including isolated examples 

of the following spore-pollen species was obtained from 

the sample: 

- Spores: tes comaumensis (Cookson) 

.ann) 
(Cookson) 

3095 feet 
. 4 

I 
This sample was found to be de-id of plant micro- 

.fossils. . 1 

Pollen: 

FormsDoris dailyi. (Cookson & Dettm 
Lycopodiumsporites austroclavatiditos 
Microcachrgidites antarcticus Cookscn 



3278 feet 

The sample provided a small residue of plant material. 

The following spore-pollen types occur rarely and are fairly 

preserved: 

Spores: Aeauitrirs.dif;es spinulosus (Cookson EC 
~-~'TT&por;‘c~ ec1~~1i.s Eo6kson & Dattm *.a-- -*"' CoO~~scn1teR varawilis Pocock 
?j!i33~ ?KiFEZi5.r;Couper 

Det 
,ann 

tm 

De 
Ok 

ttm 
.;5on 

mm 1 
1 

Samples between 2913 feet and 3278 feet yielded 

extremely sparse microfloras that provide insufficient 

evidence for precise zonal attribution of the sediments. 

However, it is evident that the horizons are within the 

Cyclosporites hughesi Subzone because of the presence of . 
Cycles-corites hugheoi at 2913 feet and of Coolrsonites irariabilis 

at 3278 feet. 

D. 3340 - 3475 feet 

3340 feet ', 

A &i&ll; residue containing good concentrations of 

plant microfossils was obtained from the sample. Species 

observed 

Spores: 

include: ' 

Aequitriradites spinulosus (Cooks 
Baculat33porlCcs coinawensis (Coo 
I!eratosnoriXes eauaKs CooGon & 
CicatricosisZr~straliensis Lc Cook3onites varz&llisYocock 

on & Dettmann) 
kson) 
Dettmann 

(Cookson) 

Eyathidites australis Couper 
c. minor Couper 

. . 

C 
c 
C 
R 
R 
Ab 
Ab 



POllen: 
oks 
on) 

on (ic Dettmann 

Incei-tae 
Sedis: Schieosnoris reticulatus Cookson & Dettmann v---w- CT I). L - ur):l-x~~,~.-~ doSson LIZ tiE?tmann 

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: 

Spores : Aequitriradites sDinulosus (Cookson & Dettmann) 
bacui~tis~~~s~~~~~is (Cookson) --.--I- Ccratosporlt~s eclELi3 G-on & Dettmann 
pC~.r;a.i;rico:-,i~~!~~r~~dbrooki Dettmann 
i7?5EKnXs variabilisPm 
Crvbeios!,ur;ites sp. 
lZ$TiEiiori. tr! 
7$ZEFTT&ites 

on & Dettmann) 

C. r;linor Guper 
Bic*GG%aDorites spociosus Cookson & Dettmann 
epto ep~~tes verrucatus Couper xy;--:- . 
&. pajor Gouper 

(Cookson) 
& Dettmann 

r; nodosus Dettmann 
z: Kcnulus Dettmann 
r. reticluTmsporites (Rouse) 
IZaton-l.s17orltes coolcsoni Dettmann 
miz trtincaty (Cookson) 
sGispor= ansiauasporites (Wilson & Wcbstele) 

Pollen: Alisnorites grandis (Cookson) 
A. s1m111s (tiElz)- 

/ 

R 
Lb 
C 
R 
R' 
R 
R 
Ab 
Ab 
R 
R 
R 
Ab 
R 
R 
C 
R 
C 
R 
C 
Ab 
C 
C 

l 

R 
C 
‘C 
R 
R 
R 
C 
R 
R 
C 
Ab 
Ab 
C 
C 
C 
Ab 

C 
R 



Remanie: 

Samples from 3340 feet and 3475 feet are clearly ,* 

within the early Cretaceous Cyclosporites hughesi Subzone 

because of their cC;&nt of Dictrotornorites speciosus and 

Cyclosporitea hughesi. The presence of Murospora EolBida 

at 3340 feet further suggests that the s-trata may be within 

the Nurospora f3.oridn Unit. Xowever, only one example of 

Murospora florida was found and the possibility that it 

has been reworked needs to be considered. 

B. 3506 - 4025 feet 

Several samples :i-K=Ln the interval 3506 - 4025 feet hay,-e 

been investigated (see Table 1). All failed to yield sporcm 

and pollen grains although several provided small quantities s , 

of wood and cuticular material. 

24 6627'- 5634 feet 

5627 feet 
b 

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: Aoquitriradites verrucosus (Cookson & Dettmann) R 

Baculatisporites comaumensi.3 (Cookson) C 
Biretiscorites spectabilis i?ettmann R 
Cerat.osiporl 5 enuEli3 GS%3on & Ikttmann Ab 
Ticaxrlc~orite:~ australiensis (Cookson) R 



Pollen: 

Remani& 

yyathidites au,stralis Couper 
C. T;;.in(ir Couper 
por%inisnoris wonthapgiensis (Cooks 
llZi%EK~~is~~tes lincar1s -IlTo olts on 
7j&XZIxnia '--"itcr; verrucztus Couper a-.-w*. 

on 8c Dettmann) 
& Det tmann) 

Ab 
C 
R 
R 
Ab ' i I c - 
C 
Ab 

Ab 
C 
R 
C 
Ab 
Ab ; 
l? 
kb '+ 
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 tke following types 

Spores: C athidites spp. $"-=+--- acu?atls:orites comaumensis (Cookson) -A-F &.a.-- -em LeJg~lcplaltes verruci/lius Couper 
%riaaccate gZd.ilS 

(de Jertiey) - Triassic 
Ethoriisporites cancellosus Playford & Dettmw 

- Triassic 
striatitid bisaccate grains - Permian/Triassic 

Ab : 
c -y 
Ab 
Ab 
C 
Ab 
C 

C 
C 

The sample from 5627 feet yielded a'microflora 

containing Cicatricosisporites australiensis, Biretisporitea 

apectabilis, Kraeuselisporites linearis, and Aequitriradites 
. 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, Dettmann 1968b). 

Reworked types occur in minor, but significant proportions 



(5%) in the assemblage. Types identif&d are believed to 

have derived from Triassic and possibly Perzrnian sediments. 

The assemblage from 5634 feet yielded a h!:gher 

proportion (305) of reworked Triassic/Permian forms together 

with types t1:at are widely distributed in Australian Jurassic 

and Cretaceous sediments. . 

:5;. CONCLUSIONS -- u- 1_1.. . ..-- 
Microfloral evidence in%.cates that sediments in 

Hawkesdale No.1 well, 1245 - 5634 feet range in age: fro:d 

uppermost Jurassic or lowermost Cretaceous to lower AiZan. 

The Eumeralla formation (sampled between 1245 feet and 

3095 feet) is shown to include horizons of the Cryhcl.ospori.tcs 

striatus Subzone (1245 - 1442 feet) and the Foraminisposis - -- -..- 
asgmme?xicus Unit (1714 - 2878 feet) of the CycIosporites 

hughesi Subzone. The basal part of the Eumeralla formation -- 
(2913 -- 3095 feet) and the upper portion of the Pretty Hill 

sandstone (3159 - 3278 feet) are also within the Qclosporitcs 
I 

hughesi Subzone but insufficient evidence has been obtained 
i to ascertain which unit of the 2..hughesi Subzone-is-represented. -- 8 

Horizons of the Pretty Hill sandstone between 3340 feet and 

3475 feet are tentatively assigned to the Wurospora florida 

Unit, but underlying strata representing the basal portion 

of the Pretty Hill sandstone could not be dated by palynological _- - ----. ___ - -2 
mean8. 

Sediments (5627-34 feet) occurring below a volcanic 

sequence are considered to be of uppermost Jurassic or lowermost 



Cretaceous age; these also contain significant proportions 

of reworked Triassic and Permian pl-3cnt microfossils. 

Recycled spores and pollen grains of Triassic and 

Permian age also occur spasmodically throughout productive 

horizons of the Pretty Hill sandstone and the Eumeralla . 

formation; whilst early Cretaceous reworked types were found 

near the base of the Eumeralla formation. 

The Hawkesdale microfloras are composed dorinantly 

of lanc'.-derived spores and pollen grains with minor reprcsentatior 

of p0.W --iMe aquatic forms (Schizosnoris, IX&hrystridi~xfi) at - 
certain horizons of the Pretty Hill sandstone and the Eumeralla 

formation. . 

The Hawkesdale sequence may be correlated on micro- 

floral evidence with the Loner Gretaceous seqc.encss developed 

in Eumeralla No.1, Pretty Hill No.1, and Moyne Falls No.1 

wells. The top of the Eumeralla formation in Hcwkesdale No,1 

is within the Crvbslospo,A +i;es striztus Subzono and is thus 

older than upper horizons of the same formation in Pretty .- .- -- .I 
Hill No.1, Eumeralla No.1 (both Tricolpitcs pannosus Zone), 

and Moyne Falls No.1 (aptbspora paradoxa Zone) (see Dettmann 

1969a, 1970) l Underlying sediments of the Hawkesdale 

development of the Eumeralla formation (1714 - 2878 feet) 

are referable to the Foraminisporis asymmetricus Unit 

and are thus correlative with middle portions of the 

Eumeralla formation in Eumeralla No.1 (7225 - 7717 feet) 

and Moyne Falls No.1 ( 1802 - 2022 feet) and the basal 

horizons of the same formation in Pretty Hill No.1 (5935-47 feet) 
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(Dettmann 1969a, 1970). The 

which occurs in t,hc lower inteixections of the Emeralla 

formation in Eumeralla No.1 (8143 - 9890 feet) and Noyne 

Falls No.1 (2166 - 2330 feet) has not been detected in 

* Pretty Hill I-To.1, and if represented in Hmkesdale No.1 

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.1 and Hawkesdale No.1 hpve not been &5:zmed 

accurately due to paucity of palynological data. Available 

evidence indicates that the formation incl.udes horizons of 

the Cyclosporites hughesi Subzone (including the Muros~ora 

florida Unit) in both wells and possible representation 

of the crgbelosporites stylosus Zone in tietty Hi.11 Ho.1 

(see Dettmann 1969a). 
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FX??LANATION OF TABLE 1 

Preservation and zonal attribution of plant microfossil 
assemblages in sidewall cores of Hawkesdale 170.1 well, 1245 - 
5690 feet. 

. 

Abbreviations: 
Yiel+ expresses frequency of spores and pollen grains in the 
palynological residtxz as follows:- 

Ab = abundant 
C = common 
sp = sparse 
B = barren 

CoS.our and Preservation. Spores, po$len, wood and cuticle 
present in the residues are denoted by their colour (~01.) 
and quality of preservation (pres.) thus:- 

DY = dark yellow 

, 
LBr = light brown 

Br = brown , 
Bl = black 
good = well preserved 
fair = fairly preserved 
poor = poorly preserved 

Spore-pollen Zones are those defined by Dettrnann and Playford 
(1969) and Dettmann (1969a,b). 
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