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SOME TRILETE SPORES FROM UPPER MESOZOIC DEPOSITS 
IN THE EXSTERN ,\USTR:!LI;\N REGIOX 

Dy ISABEL C. COOKSON* AND MARY E. DETTM.\.\IN* 
[Read 12 December 19571 

Abstract 
Twenty-nine trilete microspore species are recorded; twenty-one of these are new types. 
New occurrences for four megaspores species are noted. 
Evidence indicating a Lower Cretaceous (Albian) age for several Victorian deposits, three 

of which have previously been referred to the Lower Jurassic, is brought forward. 
A correlation is established between the lower section of the Robe Bore and the Wonthaggi 

Coal Measures. It is suggested that the age of both deposits is Lower Cretaceous (Neocomian- 
.Aptian). 

Introduction 
This paper is the outcome of early work on a long-term project which has for 

its ultimate ainl the dating of the freshwater Mesozoic deposits of south-eastern 
Australia and Tasmania by palynological means. It is concerned partlv with the 
identification and description of some of the more distinctive types of trfiete micro- 
spores that occur in certain eastern Australian Cpper Mesozoic sediments and partly 
with the stratigraphical implications to which they have given rise. 

Until comparatively recently a Jurassic age has been accepted for all the fresh- 
water Mesozoic deposits occurring in Victoria (the Triassic beds of the Bacchus 
Marsh area excepted) and the adjoining area of south-eastern South Australia. This 
age determination was originally based on the macroscopic plant remains which are 
frequently abundant in such Victorian deposits. In 1904, Seward compared the flora 
of the coal measures of these deposits with that of the Rajmahal Hills in India, while 
Medwell ( 1954a) after a re-examination of the flora as a whole came to the conclu- 
sion that it was of Lower Jurassic age. 

The first intimation of the occurrence of Cretaceous deposits in Victoria was 
made by Kenley (1954) following the discovery of fragmentaiy dicotyledonous leai- 
remains in the mudstone of the Runnymede Formation in south-western Victoria. 
The flora of this Formation was assigned to the Lower Cretaceous by Medwell 
( 195-&b.). 

Concurrently, on palynological grounds, Cookson (1953, 1954) suggested a 
probable Cretaceous age for the lower section of the Birregurra Bore, 1,073~90 ft.. 
and the sediments in the Comaum Bore, 651-708 ft., and soon afterwards Baker and 
Cookson (1955) recognized Upper Cretaceous sediments in the Nelson Bore of 
bouth-western \-ictoria. 3,752-6,192 ft. 

On the evidence of megaspores, Cookson and Dettmann (19%) have suggested 
a Lower Cretaceous (-Albian) rather than a Jurassic age for certain additional de- 
posits in Victoria and South Australia. Some of the megaspores are referable to 
species which occur in Lower Cretaceous deposits in the Setherlands and England, 
others permit correlations with Australian deposits known, by their microplankton 
content, to be Lower Cretaceous. 

* Botany Department, Vniversity of Melbourne. 
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The individual microspore types and microspore assemblages to be considered 
below give added support to the Lower Cretaceous age-determinations previously 
mentione(l, and clearly indicate a more estensive distribution of Cretaceous sedi- 
ments in Victoria than was previously recognized. 

Furthermore, they suggest that for the Victorian black coal measures, mentioner 
above, and beds of similar stratigraphic position, a Lower Cretaceous (Neoconlian- 
,\ptian) age. 

Consideration has been restricted to trilete forms and the system of nomenclature 
suggested by PotoniC (1956) for form-genera of such types has been followed 
throughout. 

C’nless otherwise specified, the polar dimensions included in the descriptions have 
been derived from at least ten examples. 

O_sp a SCALE OF MLLES 

QUEE.VSLA.VD 
,___--- --------- ---___.____ 

l Onepah Station 

NJSTRAL-‘: 

FIG. I.-Map of south-eastern Australia, showing location of deposits in which the Upper 
Mesozoic spore associations have been found. (Prepared by the Geological Survey of Victcria.) 



ETTM/\NN: 
,eml)lnges to be considered 
~-determinations previously 
,l)ution of Cretaceous sedi- 

,k coal measures, mentionea 
GR Cretaceous (Neocomian- 

the system of nomenclature 
h types has been followed 

Ided in the descriptions have 

60 160 240 

<LE OF MLLES 

I’ D 
-e-w--__ 

H WALES 

, 

/ 

ni deposits in which the Upper 
le Geological Survey of Victc.ria.1 

SOME TRILETE SPORES. EASTERN i\USTR.\Ll.\N REGION 97 

Location and Age of Sediments 
~C'ESTPXN .\I’sTR.\~.I~\. Carnnrvon Basin, Exmouth Gulf area, Goarle Siltstone 

(lower part). C\‘est .4ustralian Iyetroleunl Pty. Ltd., Rough Range CVell No. 1 
at 2,750 ft. Age: LcJWr Cretacct)iis (.\lbian Cookson and Eisennck 1!)58. Perth 
Basin, Moora Bore 86-j-170 ft. Age: Lower Cretaceous (:\lbian) Cookson and 
Eisenack 
Jurassic 

1958. Canning Basin, Eroome So. 1 Artesian l%,re at 977 ft. .4ge: Upper 
Cookson (unpublishctl ) . 

SOUTH :\LSTR.\LI.I. Near Robe. northern portion of section 71-l, Hutldred of 
1Vaterhouse. South ;iustralian Oil LVells (No Liability), Bore Xo. 1, (a) l,-FOO- 
2.630 ft. r\ge : Lower Cretaceous (Albian) Cookson and Dettmann 1958. (1~) 2,630- 
3,500 ft. Age: Jurassic (\Var(l 1917)) Lower Cretaceous (.4lbian) authors. (c) 
3,8@-4,300 ft. Age : Jurassic ( LVard 1917)) Lower Cretaceous (Xeocomian-Aptian) 
authors. Cootaharlow near Lake Frame, Bore No. 2 (a) at 581 ft. and 810 ft. .4ge: 
Lower Cretaceous (.\lbian) Cookson and Eisenack 1958. (I)) at 1,354 ft. Age : 
Lower Cretaceous (-Aptian) Cookson and Eisenack 1958. (c) at 1,365 ft. Age : 
Lower Cretaceous (Seocomian-.4ptian) authors. Kopperamanna near Lake Frome. 
Bore No. 1 at 2,970 ft. Age: Lower Cretaceous (Neocomian-Aptian) Woodard 
1955. Tilcha Bore near Lake Frame, at 460 ft. and 1,040 ft. Age : Lower Cretaceous 
(Albian) C oo k son and Dettmann 1958. Loxton near Renmark, Australian Oil and 
Gas Corporation Ltd., Bore So. 1, at 1,410 ft. and 1,470 ft. -Age : Lower Cretaceous 
(Albian) N. H. Ludbrook, South Australian Department of Mines Palaeontological 
Report-l-+/56, 1956 unpublished. Comaum, Hundred of Comaum, Bore No. 1, 
at 651 ft. and 708 ft. Age : Lower Cretaceous (possibly -Albian) Cookson and 
Dettmann 1958. 

VICTORI.-\. Selson. Parish of Glenelg. Carbonaceous sediments from Victorian 
Department of Mines Bore at 4,782 ft., 6,233 ft., and 6,-C85-7 ft. Age: Upper Cre- 
taceous Baker and Cookson 1955. Parish of Dergholm. Victorian Department of 
Jlines Dergholm Bore No. 1 at 532 ft. and 582 ft. Age: Lower Cretaceous authors. 
Dergholm Bore So. 3 329-31 ft. Age : Lower Cretaceous (possibly Albian) Cookson 
and Dettmann 1958. Barongarook Creek, SW. of Colac. Age: Lower Cretaceous 
(Albian) C oo -son and Dettmann 1958. Birregurra, Parish of Birregurra, carbon- 1, 
aceous sediments from Victorian Department of Mines Bore 1,070-80 ft., 1089-90 
ft., and l,lOl-2 ft. -Age : Lower Cretaceous Cookson 1954. SE. of mouth of Gellibrand 
River, E. side of Devil’s Kitchen, mudstone from near Mesozoic-Paleocene uncon- 
formity. Age : Lower Cretaceous (Albian) authors. Apollo Bay, shale containing 
Cladophlcbis dentimlata. Age : Lower Jurassic Medwell 1954, Lower Cretaceous 
(Neocomian--4ptian) authors. Bellarine Peninsula. near Geelong, Little’s Shaft So. 
2 3817 ft. Age : Lower Cretaceous (Albian) Cookson and Dettmann 1958. Barra- 
ho01 Hills, 1 m. .S\\-. Fyansford, Geelong. Sample from outcrop along Barwon River. 
;\ge: Lower Jurassic Medwell 195-C, Lower Cretaceous ( ‘I-Albian) authors. San 
Remo Peninsula. Shale conatining Taeniopteris hislopi taken from above Coal Mea- 
sures. Age : Lower Jurassic Medwell 195-t, Lower Cretaceous ( Xeocomian-Aptian) 
authors. Cape Paterson, IV. of Inverloch. Shore platform outcrop. Age: Lower 
Jurassic Medwell 1954, Lower Cretaceous (Neocomian--Aptian) authors. Whitelaw 
Railway Station. South Gippsland. Shale containing Bracl~yphyllum gippsla)tdicuw 
(N.M.V. P12805). -Age: Lower Jurassic Medwell 1954, Lower Cretaceous (Xeo- 
comian-.\ptian) authors. Wontha ggi State Coal Mine Area. (a) Victorian Depart- 
ment of Mines Bore So. 175 at 760 ft. Shale containing Equisetites zvo~tthaggiensis 
( N.M.V. P12893). (b) Shale containing Cmiopteris IrgrrrL~rlopllyZZoides. (c) West 
-Irea Mine. (1) Carbonaceous seam, west dip section, 400 ft., below sea level. (2) 
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Carbonaceous mu&tone immediately above bottom seam. (3 ) Mudstone cuttings 
from floor of bottom coal seam. (tl) No. 20 shaft. Carbonaceous mudstone from 
ahove top coal seam. (e) Kirrak r\rea. (1) Main coal seam, 103 ft. below sea level. 
(3) Mudstone from floor of coal seam. Age : Lower jurassic Medwell 1954, Lower 
Cretaceous (Neocomian-Aptian) authors. Iiorumburra, Sunbeam Collieries. (a) 
Coal taken from seam at 350 ft. (b) Shale above coal seam. k\ge: Lower Jurassic 
Medwell 1354, Lower Cretaceous ( Neocomian-Aptian) authors. Alberton, Parish 
of Alberton West. Victorian Department of Mines Bore So. 137, 17-C-S ft., am1 
Bore No. 159, 2 jO-6j ft. Age : Jurassic Victorian Department of Mines Boring 
Records, 1951-2, published 1955, Lower Cretaceous ( ‘Albian ) authors. Berry Creek, 
Parish of Mardan, Victorian Department of Mines Bore So. 7, samples 10. 17, 
18, 19, 65 and 68, and Bore Xo. 18 at 275 ft. Age: Lower Cretaceous (Neo- 
comian-Aptian) authors. Tyers River, Latrobe Valley. Victorian Department of 
Mines Bore No. 2 S50-1,200 ft. Age : Lower Cretaceous ( Neocomian-Aptian) 
authors. Woodside, near Lakes Entrance. Woodside LVell Xo. 2 sunk by Woodsitle 
(Lakes Entrance) Oil Company (No Liability), 4,11-l-27 ft., 4,251-7 ft., ancl at 
6.402 ft. Age: Lower Cretaceous (Albian) authors. Hedley, near Lakes Entrance. 
Hedley Well No. 1 sunk by !Voodside (Lakes Entrance) Oil Company (No Lia- 
bility) at 1,460 ft., 2.099 ft., and 2,132 ft. Age : Lower Cretaceous (Albian) authors. 

NEW SOUTH UV.&. Onepah Station near Tibooburra. Soft fine-grained sand- 
stone dug from a well at an unspecified depth. Age : Lower Cretaceous (Albian) 
Cookson and Eisenack 1958 

QUEENSLAND. Styx Coal Measures. Carbonaceous shales from Queensland Geo- 
logical Survey’s Rore so. 21, at 327 ft., and Bore X:0. 20, at 45-C ft., sunk in the 
Tooloombah Creek area. .\ge : Lower Cretaceous (-Albian) LValkom 1919, Cookson 
and Dettmann 195s. Near Weipa Mission, Albatross Bay, Gulf of Carpentaria. 
Zinc Corporation’s IVeipa No. 1 Bore, 2,022-41 ft. Age: -Aptian authors. 

NEW GUINEA. Omati. Papua, Island Exploration Co.‘s Bore, Samples 1 and 2. 
Age : Lower Cretaceous (-Albian) Cookson and Eisenack 1958. 

Systematic Descriptions 

TURM~ TRILETES Reinsch (18Sl) emend Potonii and Kremp 1954 
Subturma AZONOTRILETES Luber 1935 

Infraturma LAEVICATI Bennie and Kidston 1856 
Genus Divisisporites Thomson 1952 

Divisisporites euskirchenensis Thomson 
(PI. XIV, fig. 1) 

Occurrc~rcc. South -Australia-Robe Bore, at 1 .-COO it. : Tilcha Bore, at 460 ft. 
Victoria-Birregurra Bore Xo. 1, at 1,102 ft. ; \Yoodside II-e11 Xo. 2, at 4,251 it. 

Geological Rtrr~ge ilt .-f~stralia. Lower Cretaceous (probable Albian). 
Contr~ettis. This species was described by Thomson in Thomson and Pflug 

(1952) from Middle European Tertiary deposits (Paleocene) and subsequently 
recorded by Delcourt and Sprumont (1955) from the lyealden of Hainaut. The 
occurrence of Dkisisporites c~fskircllrrlensis in -Australian Lower Cretaceous sedi- 
ments is therefore of interest. 

D. er~kircl~o~~sis strongly resembles the Lower Cretaceous species Cingzrlati- 
s/writes ettsfiirclfc~rtsoidcs described by Delcourt and Sprumont (1955) from the 
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Dcscriptiorl. Spore trilete, subtriangular to subcircular : equatorial flange mem- 

branous 5-9~ wide with a serrated margin ; tetrad-scar prominent, laesurae estend- 
ing to the periphery ot' the spore-body. Exine thin, proximal surface smooth, distal 
surface ornamented by rather widely-spacecl conical spines or more usually straight- 
sided blunt projections, which broaden slightly at the base. 

ilirrlcm-iorrs. Overall equatorial diameter 5-C-62 p: 
body 43-49,~; length ot exinous projections 7-9~. 

equatorial diameter of spore- 

Gcologictrl Iitm(p-. . -1 rare type which appears to be restricted to deposits of 
Neocomian-Aptian age. 

Styxisporites majus sp. nov. 
(PI. SIX, figs. 10-14; holotype, fig. 10) 

Occlfrrence. IVestern Australia-Gearle Siltstone (lower part) -West Aus- 
tralian Petroleum Co.‘s Rough Range Well No. 1, at 2,750 ft. ; Moora Bore, 86-170 
ft. South :1ustralia-Tilcha Bore, at 460 ft. and 1,040 ft. ; Cootabarlow Bore No. 2. 
at 581 ft. ; Robe Bore. at 1,400 ft. Victoria-Birregurra Bore xo. 1, at 1,089 ft. 
and 1,102 ft. Kew South Wales-Onepah Station Well. Queensland-Stys Coal 
Measures Bore So. 21. at 327 ft., Bore No. 20, at 450 ft. 

Dcscriptiotr. Spore trilete with a subtriangular to subcircular amb; the equatorial 
flange is relatively wide with a finely scabrate surface and serrated margin. The 
laesurae of the tetrad-scar are straight and extend to the periphery of the spore- 
body. The exine is about 1.5~ thick, smooth on the proximal surface and ornamented 
on the distal surface by rather widely-spaced conical spines or occasionally blunt 
straight-sided projections which usually arise from low ridges running parallel to 
the equatorial contour of the spore-body. Occasional!y, as in the specimen shown 
in Pt. XIX, fig. 12, the ridges are more prominent and Jagged and the spines reduced. 

Dinzensiom. Overall equatorial diameter 60-79 p, 
body 45-5Sp, flange 9-16~, length of spines 4-7~. 

equatorial diameter of spore- 

Geological Rarlge. Lower Cretaceous (Albian). 
Conwents. A few of the specimens from the Tilcha Bore and all those from 

Little’s Shaft in the Bellarine Peninsula have smaller and more numerous spines 
than typical examples of Styxisporites ma+s (Pl. SIX, fig. 1-C). While it seems 
like!y that they represent a distinct type too few of them have been recovered to 
justify specific separation. 

S. ?pzajzls differs from S. Iinearis in its larger size and in the presence of the low 
ridges from which the spines arise. 

Spore Assemblages 
As stated earlier, onI!: a relatively small number of the trilete spore types pre- 

sent in the various deposits analysed have been described and classified. The lists 
included in this section give little idea of the microfloras as a whole and are included 
only as records and for comparative purposes. 

.A. LOWER CRETACEOUS ( NE~COMIAS-=\.PTIAS) 
1. South Australia 

(a) Robe Bore at 4.300 ft. 
Microspores- 

Ceratosporites equalis Lycopodiunuporites 
Dictyotosporites speciosus uustroclavatidites 
Granulatisporites dailyi LVeoraistrickia truncatus 
Ischyosporitcs scaberis Pilosisporites notensis 
Leptolepidites verrucatus Radiatisporites hughesi 
Lycopodiuwsporitcs circolurnenus 
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(b) Robe Bore at 3,860 ft. 
Microspores- 

:lpiculatisporis wonlhaggicnsis 
Ccrutosporites equalis 
C’icutricosisporites australiensis 
Cirratriradites spinulosus 
Cirralriradites rilchaensis 
I1ictyolosporitcs speciosus 
Dictyotosporites complex 
C;rtrrtulatisporites duilyi 
Ischyosporites scaberis 
Lcprolcpidiles verrucatus 

Lycospora mollis 
Lycop/)tiirrr,:sporit~.s 

uustroclazlatiditrs 
Lycopodiurrrsporitcs circolumcnrrs 
.Veoruistrickia Iruncalus 
Oswundacidites comawnensis 
Pilosisporites notrnsis 
Radiutisporilcs hughesi 
Slyrisporilcs linearis 

Megaspores- 
Mincrisporites mar+talus 

(c) Kopperamanna Bore at 2,970 ft. 
M icrospores- 

Ceratosporiles eqicalis 
Cirratriradites spinulosus 
Dictyotosporites speciosus 
Dictgotosporites complex 
Ischyosporiles scaberis 
Ischyosporites punctatus 
Lcplolcpidites verrucatw 

(d) Cootabarlow Bore No. 2 at I 

Lycopodiumsporites 
aus~roclavatiditcs 

Lycopodiumsporites circolumenus 
Lycospora mollis 
Neoraistrickia truncatrrs 
Osmundacidites comauntcnsis 
Rudiatisporitcs hughesi 

.,465 ft. 
Microspores- 

Ceratosporites cqualis 
Dictyotosporites speciosus 
Dictyotosporites complex 
Ischyosporitcs punctatus 
Leptolepidites verrucalus 

hlegaspores- 
Minerisporitfs rriarginatus 

‘ictoria 
(a) Apollo Bay 

Lycopodiumsporircs 
austroclavatidites 

Lycopodiumsporites circolumcnus 
.Vcoraistrickia trurrcatus 
Osmundacidites contaumcnsis 
Radiatisporitcs hughcsi 

(b) 

Cc) 

Microspores- 
-4piculatisporis wonthaggiensis 
Ceratosporites equalis 
Cicatricosisporites 

aiistralicrrsis 
Cirratriraditcs spinulosus 
Dictyotosporites speciosus 

San Remo 
Jiicrospores- 

Cemtospontcs eqiralis 
ISCHYOSPORITES scaberis 
Lcptolzpiditzs xrrucatus 

Cape Paterson 
M icrospores- 

Ccratosporitcs equalis 
Cicutricosiporitcs australiensis 
Cirratriraditcs spinulosus 
Dictyotosporitrs speciosus 
Gra~rrrlatisporitcs dailyi 
Isclrpsporites scaberis 
LcptJ,*pidites wrrucatus 

Ischyosporites scaberis 
Leptolepidites verrucatus 
Lycospora mollis 
.Veoraistrickia truncatus 
Osrrrundacidities comaumensis 
Pilosisporites notensis 

Lycopodiutnsporitcs circoluntenw 
lVeorais!rickiu truncatus 
Os~rrwdacidites comaumensis 

Lycopodiumsporites 
austroclavatidites 

,Vcoraistrickia truncatus 
Osnrundacidites comaumensir 
Pilosisporites notensis 
Radiatisporites hughesi 
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xospora mollis 
‘c0p,)difi))lspori~~,s 
rusrr,~claz~atidiIcs 
cop,)difrrrrsporitcs circolumcnus 
wraistrickia truncatus 
;mwldaciditcs comaunwnsis 
losisporitcs notcrWS 
rdiutispnritcs huyhesi 
yxrsporitcs lincaris 

~copodiumsporites 
austroclavatidites 
gcopodiumsporitcs circolumotus 
vcospora mollis 
coruistrickia truncatus 
srnundacidites comaumcnsis 
Jdiatisporitcs hughesi 

ycupodiumsporitcs 
austroclavatidites 
llcopodiumsporites circolumcnus 
-coraistrickia truncatus 
srrrwtdacidites cowtuumensis 
czdiatisporitcs hughcsi 

ichyosporites scaberis 
cptolepiditcs verrucatus 
11cospora mollis 

‘poraistrickia truncatus 
Isrrrundacidities comaumensis 
ilosisporites notensis 

~sc)podiumsporitcs circoluntenu~ 
,‘corllis!rickiu truncatus 
~smmduciditrs comaumensis 

~copodirctrtsporitcs 
austroctavatidites 

Ysoraistrickia truncatus 
)smurrdacidites comauntewir 
‘ilosisporites notensis 
IadiatisporitLps hughesi 

SOME TRILETE SPORES, EASTERN AUSTRALI.\N REGION 117 
(d) Wonthaggi State Coal Mine Area, localities (a), (b). (13). (~2) 

Microsporcs- 
=Ipiculatisporis wonlhaggiensis 

localities (ca), (e2) only 
Leptolepidites vernrcalus 

Ceratosporites equalis 
Lycopodiumsporites 

uustroclavatiditcs 
Cicatricosisporites australiensis 
Cirratriradites spinulosus 

Lycopodiumsporites circolumenus 

localities (a), (b). (e2) only 
localities (a), (b) only 

Dictyotosporites speciosus 
Lycospora mollis 

Dictyotosporites complex 
locality (b) only 

Neoraistrickia truncatus 
Gmnulatisporites dailyi 
fschyosporitcs punctatus 

Osnrwrdaciditcs cornaumensi.~ 

locality (b) only 
Pilosisporites notensis 

Ischyosporites scaberis 
Radiatisporites hughcsi 

Kuylisporites Iunaris 
localities (a), (b), (9) only 

localities (b), (e2) only 
Slyxisborites linearis 

localities (a), (b), (e2) only 
Megaspores- 

Minerisporites marginatus, localities (b), (e2) only 

(e) Whitelaw Railway Station 
Microspores- 

.4piculatisporis wonthaggiensis 
Ccratosporitcs equalis 
Cicatricosisporites australieks 
Dictyotosporites speciosus 
Granulatisporites daily; 
Ischyosporitcs scaberis 
Lcptolcpidites verrucatus 

(f) Berry Creek Bore at 378 ft., Bore 7, sample 18 
Microspores- 

Ceratosporites equalis 
Cicatricosisporites australiensis 
Cirratriradites spinulosus 
Ischyosporites scaberis 
Leptolepidites verrucatus 
Lycopodiumsporites 

austrocla~atiditcs 

(g) Tyers Bore Xo. 2 at 860 ft. 
&Gcrospores- 

Ceratosporites equalis 
Cicutricosisporitcs australiensis 
Cirratriradites sbinulosus 
Dictyotosporitcs’spcciosus 
Granulatisporitcs dailyi 

(h) Korumburra. shale above coal 
b/licrospores- 

Apiculatisporites wonthaggiensis 
Ceratosporites equalis 
Cicatricosisporites australiensis 
Dictyotosporites speciosus 
Granulatisporites dailyi 
Leptolepidites wrrucatus 

Lycopodiumsporites 
austroclavatidites 

Lycopodiumsporites circolumenus 
Xeoraistrickia truncatus 
Osmundacidites comaumensis 
Radiatisporitcs hughcsi 

Lycopodiurnsporitcs 
circolurrzenus 

.Veoraistrickia truncatus 
Osmwldacidites comaumensis 
Pilosisporites notensis 
Radiatisporitcs hughesi 

Isclfyosporitcs scaberis 
Ku_vlisporitcs lunaris 
Lcptolcpiditcs verrucatus 
.Vroraistrickia truncatus 
Osrrrrrrrdaciditcs comaumensis 

Lycopodiumsporites 
austroclazntidites 

Osmundacidites comaumensil 
Pilosisporites trotensis 
Radiatisporitcs hughesi 
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B. I.OWEIC CRETACEOUS (APTIAN AND ALBI,\S) 
1. Soutll Australia 

(a, Robe Bore 
(i) 3,500 ft. 
Microspores- 

Lycopotliumsporitcs 
austroclavatidites 

Neoraistrickia truncatrrs 
Osmundacitlitcs conmwrnsis 
Pcrotrilitcs striatus 
Pilosisporites rtotcnsis 

Ccratosporitcs cqualts 
Cicatricasporitrs uustrulicnsis 
CiwJulatisporitcs euskirchensoides 
Ischyosporitcs scubcris 
Lcptoiepiditcs zrrrucatus 

(ii) 3,323 ft. 
Microspores- 

.-lpiculatisporis asymrnctricus 
Ceratosporites cquulis 
Cicatricosisporites australiensis 
Cingulatisporitrs euskirchcnsoidcs 
Cirratriraditcs spinulosus 

Megaspores- 
Jlirrerisporitcs margiirutw 

(iii) 2.630 ft. 
M icrospores- 

Cicatricosisporites australiensis 
Cingulatisporites euskirchcnsoides 
Cingrrlatisporites paradoxus 
Cingulatisporites simplex 
Cirratriradites spinulosus 
Isclryosporites scaberis 

hlegaspores- 
Balrrteisporitrs holodictyus 

(iv) 3,325 ft. 
Microspores- 

Cicatricosisporites australiensis 
Cingulotisporitcs cuskirchcnsoides 
Cirrgulatisporites parado.rus 
Cirratriraditcs spinulosus 
Cirratriraditcs verrucosus 

(v) 1.780 ft. 
Microspores- 

Cicatricosisporitrs australiensis 
Cirtgulatisporites cnskirchensoides 
Cirtgulatisporites parado.rus 
Cirrutriraditcs spirrulosus 
Cirnrtriraditcs xrrucosus 

Uegaspores- 
Balrrrcisporttcs holodtctyus 

(vi) 1.400 ft. 
blicrospores- 

,-fpiculatisporis asymmetricits 
Cicatricosisporitrs australiensis 
Ciugulutisporites euskirchensoidcs 
Cingrrlatisporites paradoxus 
Ciugulotisporitcs siinp1c.r 
Cirratrirodites S~I~~OSUS 
Cirwtriradites xrrucosus 

Ischyosporitcs sca6cris 
Leptolepidites vcrrucatus 
.Veoraistrickiu trrracutrrs 
Perotrilitcs striatus 

Lycopodiumsporites 
austroclavatidites 

Osmunducidites contaumcnsir 
Perotrilites striatus 
Pilosisporites notensis 

Lycopodiumsporites 
austroclavatidites 

Osmundacidites australiensis 
Perotrilites striatus 
Pilosisporites notensis 

Lycopodiumsporites 
austroclavatidites 

Osmundacidites comaunwnsis 
Pcrotrilites striatus 
Pilosisporites notcrisis 
Trilobosporites trioreticulosus 

Jlirierisporitcs marginatus 

Cirratriradites tilchaensis 
Dizisisporites cuskirchenensis 
Perotrilites striatus 
Pilosisporites notensis 
Styrisporites majus 
Trilobosporites trioreticulosus 
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~Jpotfilwisporitcs 
:~strr,cl(t7rltidit~~s 
Jraistrickitr trum-trtrrs 
nrrndtrciflitrs coniaumcnsis 
tJtrilitcs striatus 
J.~isporitL*s notensis 

hyosporitcs scuberis 
>tolcpiditcs vcrrucatus 
,Jraistrickia truncatus 
vtrilitrs striatirs 

copodiumsporitrs 
rustroclazatiditcs 
nrunduciditcs comaumcnsis 
rotrilites striatus 
‘osisporites notensis 

~copodiiirnsporitcs 
austrocla”catidites 
smundaciditcs austraficnsis 
*rotrilites striatus 
losisporites notensis 

ycopodiumsporites 
uustroclavatidites 
striurtdacidites cornaumcnsis 
srotrilites striatus 
ilosisporites notensis 
rilobosporitcs trioreticulosus 

Iirrcrisporitcs murginatus 

‘irratriraditcs tilchaensis 
)izisisporites euskirchenensis 
srotrilitcs striatus 
‘ilosisporites notensis 
‘tgxisporitcs majus 
‘rilobosporites trioreticulosus 
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~‘yrdJOfOSpOra kc.r@artita 
lJyrobolospora rcticulato 
Pyrobolospora nuda 

Bulmcisporitcs holodictyus 
Balmeisporites tridictyus 
Mincrisporites marginatus 

(b) Tilcha Bore So. 1, 460-1,040 ft. 
biicrospores- 

Apicrilatisporis asymmetricus 
460 ft. 

Cicatricosisporites australiensis 
Cirr!gulatisporitcs euskirchensoides 

1.040 ft. 
Cingulatisporites paradoxus 
Ciiifgulatisporitcs simplex 

1,040 ft. 
Cirratriraditrs spinulosus 

460 ft. 

Megaspores- 
Balmeisporites holodictyus 
Balmeisporites tridictyus 
Pyrobolospora hesapartita 

460 ft. 

(c) Cootabarlow Bore No. 2 
(i) 1,354 ft. 
Microspores- 

Ceratosporites equalis 
Cicntricosisporites australiensis 
Cingulotisporites euskirchensoides 
Cingulatisporites paradoxus 
Dictyotosporites speciosus . 
Ischyosporitcs punctatus 
Lcptolcpiditcs ccrrucatus 

(ii) 581 ft. 
Microspores- 

Apiculatisporis asymmetricus 
Cicatricosisporites australiensis 
Cingulatisporitcs euskirchensoides 
Cingulatisporitcs paradorus 
Cirratriradites spinulosus 

Megaspores- 
Balrncisporitcs holodictyus 

(d) Loxton Bore, 1,410-70 ft. 
M icrospores- 

Cicatricosisporites australiensis 
Cingufatisporites cuskirchensoides 
Cirratriraditcs spinulosus 
Ischyosporitcs 

1,410 ft. 

Megaspores- 

punctotus 

Balmeisporites holodictyus 
1,410 ft. 

Mincrispurites marginatus 
1,410 ft. 

Cirratriraditcs tilchaensis 
400 ft. 

Djzisisporites euskirchencnsis 
460 ft. 

Osmundacidites colttaurnensis 
Perotrilitcs striatus 
Pilosisporites notensis 
Styxisporitcs majus 
Trilobosporites trioreticulosus 

Pyrobolospora nuda 
460 ft. 

Pyiw&&pora reticubta 

Lycopodiumsporites circolumenus 
Lycopodiutnsporites 

arutroclasatidites 
.Yeoraistrickia truncatus 
Osmundacidites comaumensis 
Pilosisporites notensis 

Cirratriraditcs verrucosus 
Perotrilitcs striatus 
Pilosisporites notensis 
Stvrisporites majus 
Trilobosporites trioreticulosus 

Pyrobolospora rcticulata 

Ischgosporitcs scaberis 
Lsptolrpidites aerrucatus 
Osmundociditcs comaumensis 
Pcrotrilitcs striatus 
Pilosisporites notensis 

Pyrobolospora reticulata 
1,410 ft. 
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(e) Cumaum Bore at 708 ft. 
Microspores- 

Ccratosporitcs equalis 
C’icutricosisporites uustralionsis 
Cirrcrtriraditcs spinulosus 
Dictyotosporites spcciostrs 
Ischyosporites scaberis 
Lrptoirpidites verrucotlrs 

Megaspores- 
Jliucrisporitcs wrar,qinutits 

2. Victoria 

(a) Dergholm Bore No. 1 at 532 ft. 
Microspores- 

rlpicuiatisporis asynrmctricus 
Cicatricosisporites australiensis 
Cingulatisporitcs euskirchen wides 
Cingulatisporites paradoxus 
Cingulatisporites simpler 
Cirratriraditcs spinulosus 

Megaspores- 
PyroOolospora rcticrrlata 

<. (b) Dergholm Bore No.$?at 329 ft. 
Microspores- 

Apicrrlatisporis asymmetricuf 
Cicatricosisporites australiensis 
Cingtrlatisporites euskirchensoides 

Megaspores- 
Mincrisporitcs marginatus 

(c) Gellibrand River (Devil’s Kitchen) 
Microspores- 

A~ctrlatisporis asymmetricus 
Cicatricosisporites airstraliensis 
Cingrrlotisporitcs euskirchensoides 
Cingrrlatisporitcs paradoxus 

(d) Birregurra Bore No. 1, 1,102-1079 ft. 
Microspores- 

Apicirlatisporis asymmetricur 
1,1051.089 ft. 

Cicatricosisporites atcstraliensis 
Cingrclatisporitcs crrskirchensoides 

1.089-1,102 ft. 
Cingulatisporitcs paradoxus 
Cingi4iatisporitcs simplex 

l.lOL-1.089 ft. 
Cirratriraditcs spinirlosus 

l.lO’-1.089 ft. 
Divisisporites erukirchenensis 

1,101 ft. 
blegaspores- 

Bairrreisporites holodictyus 
1.102-1,089 ft. 

Lycopodiumsporites 
austroclavatidites 

Neoraistrickiu trunctttt4s 
Osmundacidites comaumcnsis 
Perotrilites striatus 
Pilosisporites notensis 
Kudiut4sporit4*s huyhcsi 

Cirratriradites verrucosus 
Ischyosporites scaberis 
Leptolepidites verrucatus 
Osmundacidites comaumensir 
Perotrilites Jltriutus 

Cirrotriraditcs spinulosus 
Leptolepidites vcrrucutits 
Pcrotrilitcs striatus 

Pyrobolosporo reticulata 

Cirratriradites spinulosus 
Perotrilites striatus 
Trilobosporites trioreticulosus 

Leptolepidites vcrrucatus 
1,102 ft. 

Lycopodiilmsporites 
austroclavatidites 
1.102-1.089 ft. 

Lycospora mollis 
1.102-1.089 ft. 

Osmundacidites comaumensis 
Pcrotrilitcs striotics 
Styxisporites majus 
Trilobosporites trioreticulosus 
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opodiumsporitcs 
ustroclovatiditcs 
wuistrickio truucatus 
nunduciditcs comaumcnsis 
otrilites striatus 
)sisporitcs notensis 
Iwtrsporitcs huyhcsi 

ratriraditcs verrucosus 
hyosporites scaberis 
ltolepidites verrucatus 
wzundacidites comaumensic 
rotrilitcs +triatus 

vratriraditcs spinulosus 
ptolcpiditrs verrucutus 
rotrilitcs striatus 

rrobolospora reticulata 

rratriradites spinulosus 
vrotrilites striatus 
*ilobosporites trioreticulosus 

lptolcpidites vcrrucatus 
1.102 ft. 
ycopodiumsporites 
austroclavatidites 
1.102-1.089 ft. 

ycospora mollis 
1.102-1.089 ft. 

smundacidites comaumensis 
crotrilitcs striatus 
tvxisporites majus 
‘;ilobosporites trioreticulosus 

(e) BaronKnrmn,k Creek 
Microsporcs- 

C’icolricosisporitcs australior~is 
Cinvulotisporitcs cuskircherrsoidcs 
C’iwJulutisporitcs paradoxus 
Cingulutisporites simplex 

Megaspores- 
Uulmrisporites holodictyus 

(f) Barrahool Hills 
klicrospores- 

C’iccftricosisporitcs australiensas 
Cin!Julatisporites purado.rus 
Crunuiatisporites dailyi 
Ischyosporites scaberis 
Kuylisporites lunuris 
Lcptolcpiditcs verrucatus 
L~copodirorrsporites 

uustroclazatidites . 
Megaspores- 

Balmcisporitcs holodzctyus 

(g) Little’s Shaft. Bellarine Peninsula 
Microspores- 

Apiculatisporis asymmetricus 
Ccratosporitcs equalis 
Cicatricosisporites australiensis 
Cinyulatisporitcs euskirchensoides 
Cirryulatisporitcs paradoxus 
Ckigulatisporitcs simplex 
Cirratriradites spinulosus 
Kuylisporitrs lwaris 
Lcptolrpidites verrucatus 

Megaspores- 
Balmeisporites holodictyus 

(h) Woodside IVeIl so. 2 at 4,251 ft. and 6,402 ft. 
Microspores- 

.-lpiculatisporis asymmetricus 
Cicatricosisporites australiensis 
Cirtgrrlatisporitcs euskirchensoides 
Cingulatisporites paradoxus 

4,251 ft. 
Cirratriradites spinulosus 
Diy$:Ip;“,‘,s euskirchenensis 

Iscjl;*ospo>ites scaberis 
Lcptolcpiditcs wrrucatus 

3. New South \Vales 
Onepah Station I\-ell 

Microspores- 
Cicatricosisporites australiensis 
Cingulatisporitcs cuskirchensoides 
Citcyulotisporites paradoxus 
Cirratriradites spinulosus 
Cirratriradites verrucosus 
Cirratriradites tilchaensis 

Megaspores- 
Balmeisporites holodictyus 
Miwrisporitcs marginatus 

Osmundacidites comaumcnsis 
Pcrotrilitcs striutus 
Pilosisporites notensis 
Trilobosporites triorcticulosrcs 

Mincrisporites marginatus 

Lycospora mollis 
Yeoraistrickia truncatus 
Osmundacidites comaumcnsis 
Perotrilites striatus 
Pilosisporites notensis 
Trilobosporites trioreticulosus 

Lycopodiumsporites 
austroclavatidites 

Lycopodiumsporites circolumenus 
Neoraistrickia truncatus 
Osmundacidites comaumensis 
Perotrilitcs striatus 
Pilosisporites notensis 
Styxisporitcs majus 
Trilobosporites triorcticulosus 

Pyrobolospora reticulata 

Lycopodiumsporites circolumcnus 
6,402 ft. 

Ly;;{o;ta mollis 

Os&rdacidites comaumensis 
Perotrilitcs striatus 

6,402 ft. 
Pilosisporites notensis 

4.251 it. 

Osmumfaciditcs comaumcnsis 
Pcrotrilitcs striatus 
Pilosisporites notensis 
Styxisporites majus 
Trilobosporites trioreticulosus 

Pyrobolospora 
Pyrobolospora 

hexapartita 
reticulata 
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4. Queensland 
Styx Coal hleasures, Bow 31 at 327 ft., Bore 30 at 45-l ft. 

Microspores- 
Ccratosporitcs cquulis Isch.wsporitcs scaberis 

327 ft. 
Cicatrico.sispo.des arr+rulicnsi~ 

454 ft.. . 

Ci;;d;;rsporatcs cuskrrchcnsordcs 

Cirratriraditcs spinulo.~s 
Cirratriraditcs verrucosus 
Cirratriraditcs tilchacnsis 

327 ft. 
M  egaspores- 

Balmeisporites holodictyus 
5. Papua 

Omati Bore, samples 1 and 2 
Microspores- 

Apiculatisporis arymmctricus (2) 
Cicatrico+po+tes au+ralie+ 
Cin$atrsporrtct cuskwchenxxdes 

: f 

L;pt;l;!tdrtes vcrrucatus 
2 c 

0smrrud;aciditcs comaumcrrsis 
Prrotrilitcs striatus $ 
Pilosisporites notcnsis 
Stvxisporitcs majus P 
T&ubosporites triorcticulosus * 

i 

i 
6 

Leptolepidites verrucatus .:. 
Perotrilites striatus $ . . 

M egaspores- 
Balmeisporitrs holodictyus 

Stratigraphical Implications 
The samples from which the spores recorded above were recovered were portions 

of bore cores and outcrops of both fresh- and salt-water origin. The age of the salt- 
water deposits is known by the contained foraminifera, mollusca, and microplankton 
to be Lower Cretaceous ; the freshwater sediments have been referred to the Jurassic 
on the basis of their macroscopic plant remains. 

Although only a small proportion of the spores contained in both kinds of sedi- 
ments have been considered in this contribution. it has been found that some of 
them are restricted to particular deposits while others are common to most, if not. 
all of them. Thus it seems possible to distinguish between “long” and “short-range” 
species and by means of the latter, to correlate the dated salt-water samples with 
the less reliably dated freshwater deposits. and to correlate individual freshwater 
deposits with one another. 

The only continuous sequence avalable for study, has been the conformable suc- 
cession of freshwater sediments intersected by the Robe Bore, 1,400-4,300 ft. In 
this section, a marked change in spore composition is noticeable above 3,500 ft., 
the sediments below this depth containing a different assemblage from that at or 
above it. It seems probable therefore that this change was coincident with a change 
in age which resulted in the passing out of older types and the incoming of ne\\-er 
ones in the vicinity of this level. 

The Lower Cretaceous salt-water deposits comprise those from the Cootabarlo\\ 
Bore at 5Sl ft. and 1.354 ft., the Tilcha ,Bore at -60 ft. and 1,040 ft., the Loxton Bore 
at 1,110 ft. and 1,470 ft., the Tooloombah Creek Bore No. 21 at 327 ft., and the 
Onepah Station Well. All these deposits are of -Albian age, with the exception oi 
the’one at 1,354 ft. from the Cootabarlow Bore which is -4ptian on the basis of fora- 
minifera (N. H. Ludbrook, South Australian Department of Mines) and micro- 
plankton (Cookson and Eisenack 195s). 
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The short-range spores which occur in the Albian deposits are: Diwisi.spori/es 

c.lrsl;ircllcncnsis, Cirzprlutisporitcs c’~~sl:irc.ll~.rlsoidl~.~ (WeallIen in Belgium). Cingu- 
ltrtisporitcs julradosu.s, Cirlyffltrtisporitrs sirnpkx, Trilvbosporitcs triorcticulosus, 
.-lgicultrtisporis asptrletricus. Pm~trilitcs striatus, P~robolospora rcticulata, b’alrrtei- 
sporitcs holodictlws. :\ comparable association (Fig. 1) has been found in the upper 
section of the Robe Bore, l,-!OO-3.500 ft. ; Dergholm Bore So. 1. at 532 ft. and 
582 ft., Dergholm Bore No. 2. 329-31 ft. ; Barongarook Creek: Birregurrs Bore 
So. 1, 1.073-1,102 ft. ; Gellibrantl River (Devil’s Kitchen) : Earrabool Hills ; Little’s 
Shaft, Bellarine Peninsula, and ~Vootlsitle Well So. 2, -t.257-6,402 ft. It appears 
therefore that the age of these deposits is Lower Cretaceous (approsimately Albian) 
and not I.ower Jurassic as was su ggestecl for some of them by Medwell ( 1954a). 

The spore association taken as typifying the lower portion of the Robe sequence 
represented by the samples taken at 3,&Z& ft. and 4.300 ft. comprises species such 
as Grarlulatisporites dailyi, Apicultrtispnris wonthaggiensis. Radiatisporites hughesi, 
Dictyotosporites speciosus, Dictyotosporites cowaplcx and St\-visporitcs majus, none 
of which appear to be present in the Albian sediments. This difference in composition 
suggests that the age of the lower portion is almost certainly pre-Albian. 

The number of spore types common to both the -Albian and pre-Albian sediments 
of the Robe Bore for example. Pilosisporites notensis, Ceratosporites equalis, Neorai- 
strickia tnrncatus. Lycospora rtldlis. Cirratriradites spinulosus, Cirratriradites werru- 
COSUS, indicates. that the older sediments approximate more closely to a Lower 
Cretaceous (pre--Albian) age than to the Jurassic age su 
(1917). 

ggested for them by Ward 

A comparable spore association to that found in the pre-.\lbian section of the 
Robe Bore occurs in deposits from the Wontha,, aai State Coal Sline Area, and some 
of the same types occur in the deposit from the Kopperamanna Bore at 2,970 ft., 
and Cootaharlow Bore So. 2 at 1,465 ft., along with others that appear to be absent 
from the Robe sediments. The general agreement between these respective spore 
associations suggests that all are of approximately the same age, and that the Won- 
thaggi deposits are probably Lower Cretaceous (pre--Albian) rather than Lower- 
Middle Jurassic as suggested by Seward (1904) or Lower Jurassic as suggested b> 
Nedwell (1954a). Additional evidence for this younger age is provided bv the 
occurrence of the megaspore Ninerisporites marginatus, a type which occurs cn the 
Wealden of the Setherlands Dij kstra ( 195 1) , and in England in the Xshdown Sands 
of the Wealden formation (Valanginian, Hughes 195S, p. 43). 

When Seward compared the macroflora of the 11,‘onthaggi Area with that of 
the Inferior Oolite of England and Rajmahal Hills of India. the age of the latter 
was considered to be Lower Jurassic. However, as the result of Dr. Spath’s discovery 
of Xeocomian ammonites in the Rajrnahal Formation. a Lower Cretaceous (Neo- 
comian) age has now been suggested for this formation (Arkell 1956). 

,A similar age for the sediments from bores and outcrops at IVonthaggi, Cape 
Paterson, Berry Creek and Tyers River would conform with the spore content as 
3s present known. 1Ir. B. E. Balme, who has investigated the Upper Mesozoic of 
ivestern Australia, has remarked upon the. greater resemblance of the Wonthaggi 
microflora to that of the IVest Australian Lower Cretaceous than to the microfloras 
of the Upper Jurassic of the same area. 

The South Australian deposits in the Cootabarlow So. 2 Bore at 1,465 ft. and 
in the Kopperamanna Bore at 2.970 ft., contain microflora assemblages comparable 
with those found in the Robe Bore, 4,300-3,860 ft., and in the \Vonthaggi coals and 
associated shales. The sandstones, 3,000-2,510 ft., in the Kopperamanna Bore which 
lmdelie marine Cretaceous sediments were assigned by \\‘hittle and Chebotarel 
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the Lower Cretaceous ( Neoconlintl-Xl)tiau). However, the possibility oE an age 
older than Lower Cretaaceous, but younger than Lower Jurassic, must not be 
ovct-looked. 

The sediments in the Comaunl Bore, 651-705 ft., are of interest in containing a 
spore assemblage “intermediate” between typical Albian and Neocomian-Aptian 
microfloras. The presence of the microspore Pcrotrilitcs striatw, a species that has 
been invariably present in all the .U)ian deposits examined, leaves no doubt as to 
the Lower Cretaceous age of these deposits. 

The spore assemblage of the ;\ptian deposit at 1,354 ft. in the Cootabarlow Bore 
So. 2, is closely similar to that of typical Albian deposits, but neither the microspore 
Pm)trilites striatm nor the megaspores Pyrobotosjm-a reticufata, and Balmeisporites 
holodictyus have been observed in it. 
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