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SOME PALYNOLOGICAL OBSERVATIONS ON THE MESOZOIC OF THE
BARALABA, MONTO, TAROOM, & MUNDUBBERA 1:250,000 SHEET

AREAS BOWEN-SURAT BASIN •UEENSLAND.

SUMMARY

Surface and near surface Mesozoic samples from the
Baralaba, Monto, Taroom, and Mundubbera 1:250,000 Sheet areas of
the Bowen-Surat Basin of Queensland, which have been palynologi-
cally examined in the Bureau of Mineral Resources during the
past five years are listed, and their contents noted. The samples
are allocated to palynological units which were originally deter-
mined in subsurface sections in the Surat Basin. The symbols
used for these units are modified to accord with those used for
the Upper Palaeozoic. Every subsurface unit is represented in
outcrop, and an allocation of the outcropping formations to the
unit sequence is suggested, as follows:

Age^Unit^ Formation

? J4^Injune Creek Beds

    

Hutton Sandstone

          

Jurassic^J2

   

Evergreen Formation

Oolite member

      

J1^Boxvale Sandstone Member
UNCONFORMITY Precipice Sandstone

M. -U

Triassic

   

Tr3^Moolayember Formation

        

Clematis Sandstone

         

Tr2

     

Rewan FormationL.Triassic^Trl

 

Permian
^

P4^Coal measures
(Baralaba C.M. & Bandanna
Formation)



2.

INTRODUCTION

The stratigraphy of the early Mesozoic outcrops across
the northern margin of the Surat Basin, and along the axis of the
Bowen Basin, have been studied by many workers since the first
reconnaissances of Jensen (1926). Important contributions to
knowledge of these strata have resulted from studies of their
economic potential as a source of artesian water (Whitehouse,
1955), or oil and gas (Reeves, 1947; Mott, 1952; Mack, 1964;
Tissot, 1963a,b). Unfortunately, the early Mesozoic of the region
appears to be devoid of macrofossils other than plant remains,
very rare vertebrates, and rarer freshwater pelecypods. -
Whitehouse, Reeves, and Mott had no palaeontological means of
firmly establishing the age of stratigraphic units encountered,
or of correlating outcrops with the subsurface.

. With the advent of Commonwealth subsidy to drilling
operations, particularly in the Bowen and Surat Basins, palyno-
logical investigations of these basins' stratigraphy were under-
taken by the author, commencing with a study of A.A.O. Pickan-
jinnie No.1 in 1959 to determine the age relationships and
correlations necessary to understand the geological history of
the basins.

Relationships indicated by these investigations have been
progressively determined and demonstrated in subsidized well
completion reports. The data supplied, together with palyno-
logical studies by Dr. de Jersey and his colleagues of the
Geological Survey of Queensland, have been used by Moran and
Gussow (1964), Tissot (1963a,b), and Mack, (1964) in their
syntheses of the stratigraphy of the Bowen and Surat BaSins, but
all these authors lacked the necessary outcrop data froM which a
more complete picture could be obtained.

However, samples collected at intervals since 1960 by
geologists of Mines Administration Pty Ltd, by Mr. V. l'irbes of
the Geological Survey of Queensland, and by the author during the
1962 and 1963 field seasons, and material from seismic shot holes
and B.M.R. shallow drill holes related to the critical Outcrop
sections, combined with recent mapping of the Baralaba and part
of the Monto 1:250,000 Sheet areas (Olgors ot al., 1964), and
the Taroom, and part of the MundUbbera areas (Jensen ot.al.,
1964), have provided enough information for f% general comparison
of the outcrop and subsurface to be now mad,

The purpose of this report is to summarize the data
obtained and to briefly consider the relation of previously
determined subsurface palynological units to the outcrop sequence.
Further discussion of the subsurface extension of the units thus
recognized will follow at a later date. Discussion is limited to
the Triassic and Lower-Middle Jurassic of the area. The under-
lying Permian and the overlying Middle-Upper Jurassic and Lower
Cretaceous of the Bowen and Surat Basins are consideredin
Evans (1964a,b).

Palynological correlations of these early Mesozoic.
sediments have been previously expressed in a variety of informal
terms, such as "Zone 1" and "TR 1". Although some of these terms
are widely used by oil exploration geologists, it is proposed to
replace them with a terminolgy consistent with that used for the
Upper Palaeozoic (Evans, 1964a)p To facilitate conversion, the
old nomenclature is bracketed with :6he new throughout this paper.
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STRATIGRAPHIC SUCCESSION 

A geological sketch map of the area discussed showing the 
~pproximate location of samples examined, is presented in 
figure 1. Further details of these locations m~y bo found on 
m~ps prepqred by Olgcrs at ale and Jensen et al. (loc. cit.). 

Considerable variations in formation thickness are 
recorded by these authors. The following table of units 
recognizod in the Taroom and MundubberA. areas was supplied by 
A.R. Jensen (pers.comm.). 

Jurassic 

Triassic 

Formation 

Injune Creok Beds 
Hutton S2Jndstone 
Evergreen Formation 

shale 
oolite member 
Boxvale Sst ~ 
shale 

PreCipice Sandstone 
Moolayember Formation 
Clematis Sandstone 
Rewan Formr-ttion 

LOWER TRIASSIC 

Thickness 
West 
(Taroom) 

500+ 

450 

100 
20 

100 
200 
250-350 
2000 
800 

1,300-2,500 

(feet) 
East 

(Mundubbera) 

500+ 
400 

150 
30 

330 
100-400 
4,500 
1,000 

12,000 

The Permian and Triassic of Eastern Australia cannot be 
satisf[1.ctorily distinguished from each other bec~use of the 
general lack of marine faunas in critical sections. The end of 
the Glossopteris flora h,'l,s beon long rcg2xded as the end of the 
Permian (David, 1950). The last appear~nce of Qlossopteris in 
the Bowen-Surat BR.sin occurs in co,:='ols of the Be.ndanna Formation 
in the Springsure area, and in the Baralaba Coal Measures near 
Cracow. No satisfactorily preserved floras have been recorded 
from between the coal horizons and the Dicroidium floras of tho 
Clematis Sandstone. The lack of fossils in the intervening 
Rewan Formation led to varying age determinations of that 
formation. The unit was referred to the Permian (as p~t of the 
Upper Bowen Coal !~easures or Series) by Jensen (1926) ftnd Reeves 
(1947), to the Triassic by Shell (Queensland) Developmcnt Pty 
Ltd (1952) and Hill (1957), and again to the Permian by Phillips 
(in Hill & Dcnmead, 1960). 

Thc end of the Glossopteris flora in the Sydney Basin also 
corresponds to the cessation of coal formation at the top of the 
Newcastle Coal Measures. As in the Bowen-Surat Basin, the 
Dicroidium flora was not well developed in the Sydney Basin until 
sometime after the disappearance of the Glossopteris flora, i.e. 
not until the Gosford Formation, at the top of the Narrabeen 
Group had been deposited. 

The microfloral change between the Newcastle Coal Measures 
and the overlying Narrabeen Group has been indicated by Balme & 
Hennelly (1956) and Hennelly (1958). The author examined the 
Change in the Strevens Enterprises Terrigal No.1 Well, on the 
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north-eastern margin of the basin, while Helby (1963) studied the 
south-western margin. Assembla~es characterized by striate 
pollens of the "Lueckisporites" amplus and "Lueckisporites" 
limpidus types, associated with Laevigatosporites vUigaris 
Balme & Hennelly, Marsupipollenites triradiatus f. s rLat-Us 
B. & H. and rare Dulhunt2ispora parvithola (B. & H.) and 
Acanthotriletes ericianus B. & H., is rapidly replaced by 
striate pollens of the Taeniaesporites type, non-striate 
Alisporites (including "Pityosporites" nigricostatus Hennelly), 
Nuskoisporites radiatus Hennelly and new monosaccate species of 
Trizonaesporites, by many new pteridophyte spores, and the 
appearance, at least briefly, in considerable numbers of 
~uadrisporites horridus Hennelly. For the present, this micro
loral change is taken as the palynological Permian-Triassic 

boundary. It is noted, however, that the Scythian microflora 
in the Kockatea Shale of the Perth Basin, Western Australia, 
(Balme, 1963) is closer in many respects to the Unit Tr 2 micro
flora discussed below. It is possible that a portion of Unit 
Tr 1 should also be included in the Permian, as suggested by 
Helby (1963). Until the microflora of the only known Tartarian 
marine horizon in Australia, the Hardman Member of the Liveringa 
Formation in the Fitzroy Basin, Western Australia, is studied, 
no proof of Helby's proposition will be available, and the micro
floral version of tho macrofloral system boundary in eastern 
Australia is retained for tho present. The same microfloral 
chango occurs above the highest major coal developments in the 
Bandanna Formation of the Springsure area (Evans, 1964a). 

The upper limit of the Lower Triassic is not so well 
defined. The Gosford Formation, where the Dicroidium flora is 
well estahlished for the first time in the Sydney Basin, was 
regarded by David (1950) as late Lower or Middle Triassic in age. 
The Terrigal No.1 Well showed that the establishment of 
Dicroidium is associated with the disappearance of Taeniaesporites, 
which is replaced by the dominance of Alisporites spp. 
(pteruchid types), and the incoming of several new pteridophyte 
genera. This microfloral change is taken to represent the 
palynological Lower Middle Triassic boundary. 

As explained below, this Change takes place within the 
Clematis Sandstone of the Bowen-Surat Basin. The entire Rewan 
Formation is therefore referred to the Lower Triassic. 

Subdivision of the Lower Triassic seems pOSSible, to the 
extent that broad assemblage changes observed in Torrigal can 
also be recognized in Queensland. Details of these changes, 
based mainly on the disappearance of the large saccate pollens 
such as Trizonaesporites and the appearance of momolete spores 
such as Aratrisporites and Saturnisporites have yet to be worked 
out, but to facilitate later investigations, the Lower Triassic 
is here subdivided on this basis into Units Tr 1 and Tr 2. 

Unit Tr 1 (Rewan Formation) 

1. A.A.O. No.7 (Arcadia) 

The Permian Bandanna Formation does not crop out in the 
western Taroom area. Shell (Queensland) Developmont pty Ltd 
(1952) thought that this formation was represented at the surface 

* "Lueckisporites l1 in its currently used sense is not the correct 
genus for these species described by Balme & Hennelly. As the 
nomenclature of these striate pollens is still much confused, 
no amendment to their taxonomy is attempted at this stage. Vfuere 
possible the supragenoric term striatiti is used. 



in the Arcadia anticline. Derrington (1957) followed Shell's 
suggestion and recognized Bandanna Formation from surface down
wards in the A. A. O. No.7 (Arcadia) Well. Evans (in Mines 
Administration Pty Ltd, 1962) noted the palynological and litho
logical distinctiveness of the well section above the highest 
coal at 350 feet, and suggested that it should best be regarded 
as part of the Rewan Formation. Jensen et ale (1964) remapped 
the Arcadia outcrops as Rewan. The A.A.O. NO.7 well section is 
then considered to represent the lowest Rewan Formation in the 
western part of the Taroom area. 

Cuttings at 305 feet, 50 feet above the highest coal, 
yielded: 

* 

Todisporites sp. 
Granulatisporites sp. 
Thymospora sp. 
Discisporites sp. 
Nuskoisporites triangularis (Mehta) 
N. radiatus Hennelly 
- * "Pityosporites" reticulatus Hennelly 
Alisporites nigricostatus (Hennelly) 
Taeniaesporites spp. 
Striatiti spp. undiff (incl. limpidus type) 

Cymatiosphaera sp. 
Quadrisporites horridus Hennelly 

Cuttings at 205 feet yielded: 

Leiotriletes directus Balme & Hennelly 
Granulatisporites sp. 
Apiculatisporis spp. 
Thymospora sp. 

Nuskoisporites cf. N. trian~laris (Mehta) 
Nuskoisporites sp. 
Trizonaesporites sp. 

* "Pityosporites" reticulatus Hennelly 
* "Pityosporites" sp. 

Alisporites spp. (pteruchid types) (common) 
Taeniaesporites spp. 
Striatiti spp. undiff. (incl. limpidus type) 

Marsupipollenites cf. M. triradiatus B. & H. 

Micrhystridium sp. 
Quadrisporites horridus Hennelly. 

These species should probably be referred to Helby's 
MS genus Hennellisporites. 
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Other samples from between and above these horizons have been 
examined, but they gave poor yields. The coal at 350 feet 
contained a typical Permian, Unit P4, microflora (Evans, 1964a). 
The two assemblages listed above are to be found in the basal 
Narrabeen Group in the Sydney Basin. N. triangularis, 
Striatiti spp. of the limpidus type, and M. triradiatus, present 
throughout most of the Permian, make their last appearance at 
this level. 

2. Planet Warrinilla North No.1 

Spores from the basal Rewan Formation in Warrinilla North 
No.1 were recorded by Evans (in Myers, 1963) from core 8, 
(2047 feet). The spores and pollens were fairly common, although 
organic debris formed the bulk of the residue. They included: 

Todisporites sp. 
Apiculatisporis spp. 
Th"'ymospora sp. 
Nuskoisporites radiatus Hennelly 
N. triangularis (Mehta) 
"PityosporitGs" spp. inc. "P". reticulatus H. 

3. Planet Warrinilla No.1 

Core 3 (1320-34 feet), taken from about 135 feet above 
the base of what is here considered to be the Rewan Formation 
yielded: 

Apiculatisporis sp. 
Granulatisporites spp. 
Thymospora sp. 
Taeniaesporites sp. 

Quadrisporites horridus H. 

4. B.M.R. No.23 (Taroom) 

The basal Triassic on the eastern flank of the Mimosa 
Syncline has not yet been examined. B.M.R. Nos. 24 and 25 
(Taroom) probably represent this interval, at the base of the 
Rewan Formation, near Thoodore. B.M.R. No. 23 (Te,room) was 
taken from an unspecified level in the lower part of the Rewan 
Formation in that area (Malone, 1963). 

:r:t yielded: 

Cyathidites sp. 
Todisporitos sp. 
Discisporites sp. 
Thymospora sp. 
Trizonaesporites sp. 
"Pityosporites" spp. incl. P. reticulatus H. 
Vitreisporites pallidus (Reissinger) 
Alisporites spp. (pteruchid types) 
Taoniaesporites spp. 



Few pteridophyte spores were present~ and g.horridus could not 
be found. However, the bulk of large saccate types links this 
horizon with the lower division (Unit Tr 1) of the Lower Triassic. 

5. Union-Kern-A.O.G. Burrunga No.1 

The Burrunga No.1 Well is located on the southern border 
of the Mundubbera Sheet area. The well section was divided by 
Union Oil Development Corp ·(1962b) as follows: 

Jurassic Walloon Formation 0 - 296 feet 
Bundamba Formation 296 -2030 feet 
-------------unconformity--------------

Triassic Wandoan Formation 2030 -2083 feet 
-------------unconformity--------------

Permian Kianga Formation 2083 -4657 feet 
Back Creek Formation etc. 

Tissot (1963) dj"v7_d.ed the well thus: 

Jurassic 

M.-U. Triassic 

Unit A 1660 - 2034 feet 
------unconformity-----
? Unit T 2034 - 2100 feet 
------unconformity------

Permian Unit R 2100 - ? feet 
Dr de Jerse~ (in Union Oil Development Corp., (1962b) 

identified core 6 (2385-90 feet) as Lower Triassic. 

Core 6 was cut from the Kianga Formation (=Baralaba C.M.) 
or Unit R, both of which elsewhere are regarded as Permian in age. 
To test these apparent anomalies, samples from the following 

.depths were examined: 

2050 - 2060 feet 
2080 - 2090 feet 
2110 - 2120 feet 
2140 - 2150 feet 
2160 - 2170 feet 
2190 - 2200 feet 
2210 - 2220 feet (coal picked by hand from 

Core 6, 2385 - 2390 feet. sample) 

The cuttings at 2080-90 feet yielded Quadrisporites 
horridus Hennelly and Taenjaesporites sp. g. horridus was also 
recognized at 2140-50 feet. The coal at 2210-20 feet yielded 
abundant Striatiti spp. (amplus, limpidus and cancellatus types) 
wi th very rare .2~:;'9:~qtyispora parvi thol~ (B.& H.), 
Marsupipolleni tes. -=~il1uOSUS B. & H. and Laevigatospori tes cf. 
vulgaris B. & H.; L 8. an assemblage typical of the Permian 
Unit P4. The sample from Core 6 yielded only a few spores, but 
these included pulhuntyispora parvithola and Marsupipollenites 
sinuosus. 

It is concluded that the palynological Permian-Triassic 
boundary in Burunga No.1 occurs within the interval 2150 to 
2210 feet, and that no Wandoan Formation or Tissots' Unit T is 
present in the well section, but that lower Rewan Formation 
occurs between 2034 feet and 2210 feet. 
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6. Planet Warrinilla No.1 

Core 1, 492-507 feet, taken from about 1000 foet above the 
base of the Rewan Formation, yielded abundant spores and pollens 
which included: 

Loiotriletes sp. 
Todisporites sp. 
RUgulatisporitos sp. 
Distalanulisporites sp. 
Nuskoisporites radiatus Hennelly 
Trizonaesporites sp. 
"Pityosporites" sp. 
Taeniaosporites spp. (fairly common) 

Although cores were taken from comparable levels in 
Warrinilla North No.1, none was suit~blc for examination as they 
consist of red beds. The top of the Rewan Formation in A.A.O. 
Wostgrovc No.1, drilled just west of the margin ot: the Taroom 
Shoet nrea boundary, still contrlincd c. g. Nuskoispori tes radir.'.tus, 
and is thus allocated to Unit Tr 1. 

Unit Tr 2 (Rewan Formation) 

Although Unit Tr 2 is perhaps limited on the west of the 
Mimosa Syncline, it S0ems to be well developed along tho 
structure's eastern flank. 

1.B.M.R. No.18 (Baralaba) 

Core from 202-206 feet in the hole yielded: 

Leiotrilotes dircctu9 B. & H. 
Todisporites sp. 
Granulatisporites sp. 
Cyclogr~nulatisporites sp. 
Apiculntisporis sp. 
Kruueselisporitos spp. (f~irly common) 
Alisporites spp. (pteruchid types) (rare) 
T~eniaesporitos spp. (fairly common) 
Discisporites sp. 

Micrhystridium sp. (rare) 

2. B.M.R. No.21 (Barp,laba) 

Located at the base of the Clematis Sandstone and the top 
of the Rewan Formation. A core sample at a d~pth of 106 feet, 
in the Rowan Formation, yi8ldod: 

Cyathiditos sp. 
Calamospora sp. 
Todisporites sp. 
Granulatisporitcs sp. 
Apiculatisporis sp. 
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P~r~concnvisporites sp. 
Aratrisporitcs spp. (fairly common) 
Thymospora sp. (fairly common) 

SRccntc pollens were conspicuously absent. 

Both these samples lackthc large monosaccate and disaccate 
pollens which characterize Unit Tr 1, while B.M.R. No.21 (Bara
laba) yielded Aratrisporites spp. These samples are best 
referred to Unit Tr 2 which occupies the Collaroy Claystone of 
the Narrabeen Group of the Sydnoy Basin. 

MIDDLE - UPPER TRIASSIC 

The pteruchid Alisporitos app., which first appear at the 
base of Unit Tr 1, become domin~nt in the Gosford Formation of 
the Sydney Basin, a situation maintained throughout the 
Hawkesbury Sandstone and WianQroatta Group (at lenst to within the 
Prudoe Sh~le, the highest outcropping formation of the Wianamatta 
Group). The basal Wianam~tta Group contained the labyrinthodont 
Parac~clotosaurus davidi, which Watson (1958) regarded ns being 
late L!3uper, if not Rhaetic in age. The Alisporites microflora 
may therefore be considered to be of Middle - Upper Triassic age. 
The problem of subdividing this unit awaits further research. 
For the present, it is referred to as Unit Tr 3. Previous 
references have nominRted the unit "Zone 1". 

The Alisporites microflora occurs throughout the 
Moolayember Formation and part at least of the Clematis Sandstone. 
The change from Unit Tr 2 to Unit Tr 3 seems to take place within 
the Clematis Sandstone. The precise position of the transition 
in the Clematis Sandstone is not determined, because of the lack 
of fossiliferous samples from the lower part of that formation. 

Unit Tr 3 (Clematis Sandstone and 1\f.:oolayember Formation) 

1. Ohio Oil (Marathon) Bauhinia Downs Seismic Survey, Line 1. 

Line 1 of seismic shot points was traversed across the 
Mimosa Syncline, following the Rolleston - Bauhinia Downs -
Banana Road. A number of bottom-hole from this line have been 
examined, commencing with the stratigraphically oldest, SF 134, 
at 320 feet, taken from just above the Clematis Sandstone. It 
contained: 

Granulatisporites ap. 
Thymospora sp. 
Aratrisporites sp. 
Alisporites spp. (pteruchid types) (common) 

All samples examined were abundantly fossiliferous. The 
stratigra.phically youngest sample cannot be determined 
accurately, as the Mimosa Syncline is asymmetric, and there are 
insufficient exposures to determine dip directions along the 
seismic line or to show whether the structural axis corresponds 
to the depositional axis. It seems likely that SP~. 60 and 56 
were about the Closest to the axis. Of these, SP 60, 135 feet, 
yielded 

Calarnospora sp • 
Todisporites sp. 
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Granulatisporites sp. 
Aratrisporites sp. 
Alisporites spp. (pteruchid types) (common) 
Gin¥o~YCadophytus sp. (fairly con~on) 

2. B.M.R. No.19 (Baralaba) 

This hole was located in the stratigraphically highest 
section of ~oolayember Formation in the ~imosa Syncline, just 
below the Precipice Sandstone, as judged from regional structural 
trends. Only a few broken and barren pieces of the core were 
recovered, but cuttings at 60-70 feet contained a fairly abundant 
microflora, which included: 

Granulatisporite~ sp. 
Conbaculatisporitcs sp. 
Thymospora cf. T. ipsviciensis (de Jersey) 
Aratrisporites sp. 
Alisporites spp. (pteruchid types) (common) 
Gin¥6bYCadOphytus sp. (fairly common) 

There seems to be very little change in assomblage 
throughout the exposed sequence of Uoolayember Formation in the 
Mimosa Syncline. 

3. Carnarvon Highway 

The Carnarvon Highway, from Injune to Rolleston, traverses 
the type area of the ~oolayember Formation, and passes through 
the gorge cut by Moolayember Creek into the Clematis Sandstone. 
Several samples have been obtained from this section. Bxcept 
for that at T227*, it is impossible to estimate the level within 
the scction from which the srunplcs were taken. 

a) T227. Shale intercalated with fine light-grey. quartz sand
stone-tOwards the top of the Clematis Sandstone, south of 
IV:oolayember Gorg_o. Very low yield. Alispori tes spp. (pteruchid 
types) and Gin~~ycadophytus sp. observed. 

b) T232. In the Moolayember Formation. Samples were collected 
from approximately the same locality by the author and~ines 
Administration pty Ltd. They yielded: 

Granulatisporites sp. 
Leiotriletes sp. 
Todisporites sp. 
Calamospora sp. 
Aratrisporites sp. 
Alisporites spp. (pteruchid types) (vory common). 

4. T286. In Moolayomber Formation below waterfall on Hungry 
Creek,Collected by rl1ines Administration Pty Ltd. 

* 

Todisporites sp. 
Granulatisporites sp. 

T227 (and similar combinations correspond to field numbers 
marked ~n the Taroom 1:250,000 Sheet geological map) • 



'. 

". 

·1 t: 
....... 

"'af!'. _Zebras.por1'tcs sy •. ·'·· 
. , .•. .; .... 

Thymospora.spp. 
Alispori tos Snl.l .. _ .. (pt~rl.l.ohi.d· ~~ .. (-oommon.)· 

-~ 

V0ryh~chium sp. . 
Micrhystridium ap. 

This sample is unusu:?vl on account of the presence of 
acrit~chs, recorded by Evans (196230), suggestive of brf:\okish 
condi.tions of deposition. 

JUftASSIC 

The sandstone - shale - s.~,ndst{)nG SGqu0nCG which unconform
A.bly overlies the :{oolaycrr.bcr Form~tion in the Tarooili area hn.s 
long boen regarded as a westerly development of the Triassic 
Bundamb3. Group or Sc:ri,::;s of the Ipswich Basin. On;.} of the first 
results of palynolocial studios of the Surq,t Basin W8,S to show 
th~,t this basal section to the 'lrtosi!."1.n sequence waS bost 
r:;gardod as .. Tur;lsnic in I?,go. The reasons why the ba.sal formation, 
the Precipice Sr.l..ndstone, should be placed in the tTurassic were 
outlined by Evans (1964c). Only one outcrop of tho Precipice 
Srtndstone hRS so f!l,,!' yielded spores and pollens. Thc r.ssemblage 
includes a very high proportion of Classo~olli3, . typical of those 
referred to previously r:ts II Zon.:; 2" For tho sf\ke of conformi ty, 
IIZone 2" is herein r"mNIled Unit J1. 

Unit J1 (PreCipice S~ndstono) 

The one outcrop of Preci~icQ SqndstonG to yi01d spores 
and pollens was noted by Evqns (1964c). It occurs in a tributary 
of the Dawson River, about 1.5 miles north-G~st of Baffle Croek 
HomesteRd (T285 on the Tcxoom goologicQl map), whore ~ c~rbon
accous intorcalation, 7 foet thick, and ~bout 50 feet from the 
base of the formation, cont~ius a well preserved microflorsl 
::tsscmbl.9.gc from which :Cvp.ns (loc. ci t.) listed j'spccil1s of 
C12,ssopollis (34% of a count or-150 microfossils), numerous 
bis8.ccntc gymnosporm pollens, and a variety of pteridophyte 
microspores rofer8.blc to C.y~,thid.i tes, Bncultl.tistlori tes, 
Lycopodiumsporitas, IschyosporitGs, Porotrilit:::s r.-:.nd sovGrr-l.l 
undescribed gan0ra,". Tho undcscribGd forms include ApiculPvti 
sp. nov." which usuRlly occurs in Unit J1 (= "ZonG 211) in the 
subsurfncc ncnr Rom~. (Bvn,ns, 1963). 

Uni t J 1 (Evorgreon Pormgtion .- below Boxvalc S":' .. ndstnno I'tombcr) 

Outcrop of the Evcrgr:.:;en Formation along the Carnarvon 
Highwny has failed to yield spores, but two samples from the 
Mundubbera area, below the oolite member, cont~ined a Unit J1 
(= "Zone 2") microflora. 

1. T653. On Cockatoo Crook, from near the base of the Evergreen 
Formation, where indeterminate p~locypods were also obtainod 
(Jensen et al., 1964). It contained: 

Cyathidites cf. C. minor Couper 
"Apiculati sp. nov. 1I 

Laricoidites sp. 
Disaccites spp. undiff. 
Classopollis sp. (very common). 
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2. T735. Three quarters of a mile south of Dawson Vale 
Homestead. An abunclaJlt ~ but somewhat oxidized yield was obtained: 

.f} -I.; ~ .. E e ~L §J29 r ... L!(~ s p • 

.J:.Jr.?i~2(H.h11r;~~p)r.2 tes spp. 
p.~.LQ.·~~,i~~;~_-r~_.~:! of. ~. tenuis de J e:cs8Y 

Dis,9.,:;ci t8S 8p .. undiff. 

ClassopJllis sp. (very common) 

Unit J2(001ite member and upper Evergreen Formation) 

1. B.It.R. No.29 (Taroom) 

The transition between Units J1 and J2 (= "Zone 2" to 
"Zone 3"), marked by the first appearance of Tsugaepollenites 
(al. Callialasporites), has become a widely determined marker 
horizon in the Surat Basin. It was shown by Evans (1962) to be 
associated with a widespread, but stratigraphically thin, 
acritarch (al. hystrichosphere) band. An associated pellet 
occurrence in the Roma area has been sometimes called the 
"hystrichosphere 'on.nd.:! (e.g. lviines Administration Pty Ltd, 1963) ~ 
wl:ich has provQd .. t? ~)r:.: d,. :r(:~i8.blG::n.FI.~'ker fo:: drilling calcula
tl.ons. The pOSS1.bll:L·G~r:';:")h-':: thE; Vjllet hOJ.'l.2',on overlay the 
Boxvale Sandstone bG0811l8 aPIX;1.rent after d.r.ill"ing A. A. O. Arbroath 
No.1. It also became apparent to Jensen et al during field 
mapping that the same horizon might be a subsurface development 
of the outcro~ping ooli'te member of the Evergreen Formation. 
B.r'LR. No.29 (Taroom) was sited to test this among other 
hypotheses. All samples from this hole have been eX8IDined for 
a) their acritarch content, b) their ClassoTolliS content, 
c) the presence of IlApiculati sp. nov." andsugaepollenites 
segmentatus (Balme). The results of this examination are plotted 
in Te,ble 1. The percentage abundqnces were determined by Miss 
H.M. McKenzie. 

The table shows that: 

a) a decrease in tho percentage of Classopollis is followcd by 
an increase in the acritarch content, 
b) the high acritarch count is directly associated with the 
oolite member, 
c) the ranges of Tsugaepollenitos segmentatus and "Apiculati sp. 
nov." probably overlap (the possibility of mixing by caving must, 
however, be considered), 
d) the Unit J1 - J2 (= "Zone 2" - "Zono 3") boundary could be 
taken between 100 and 120 feetj it may roughly correspond to 
the introduction of ooli tf3S. 

It should be notc:d tb.,·\t the Classopollis count at the end 
of Unit J1 is substantially lower tnan-Yts ClCIne in the Precipice 
Sandstone .' 

S2Jllp~L03 from the: shot rYin'; J. l.nc;, ,:ie,st of Injune ns far as 
Pony Hill Ilollostead wor'vJ~:·~ ,:;:'n9..11y submi ttod by I'/:ines Administr
ation Pty I!td to determiJ.lJ :~:r:' any s1J.:::'face c;xprcssion of the 
subsurface Hutton - Vrf.dlu:;~·:)"~ l1a Faul~; could be idontifiGd. SP 241 
was the first po:Lnt nep.r outcrop ·v-lh·:;!'c tho e..cri t[>.!'ch horizon at 
the base of Unit J~l (=IIZono ]l') \"I:\S cUscovered (Evans, 1962a). 
Niapping of the; ar8Ci 'by J onson .G~" !:'l' ("1964) now permits nn 
approximate corr«i.'='tj .. c;,~. botwGon the shot pOints e"nd outcropping 
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formations. Selected examples of the yields from these shot 
point samplos are as follows. 

at * 
SP 241 ,/9..~~ ... Je~.1 

minor Couper 
Baculatisporites cf. B. comaumensis (Cookson) 
Lycopodiumsporites spp. 
Porotrilites cf. P. tenuis de Jersey 
Laricoidites turbatus (Balme) 
Tsugaepollonites so~nentatus (Balme) 
Classopollis~. (common). 

lVIicroplankton (Evans, 1962) 
Mic~hystridi~ spo 

r/;~9.~hyst:~1-.~=.~_~ (a1. D~ul tiplicii§phae!,id~_1E!!) spo 

The F),c::'"':' ta:ccLs;1 particularly E.~9..Ehr.::?t:L':i dium (aL Mul tip
licisphaeridium) s~:" 8uggJ::rt ['1, cor:t'olr\,1;ion of the se.mplod 
horizon with the oolite ma~bor. According to Jonson at 31., the 
hole was sited at about the bnsa of the Hutton Sandst-one-;-which 
is mapped as resting directly on the oolite. Howovor, Jonsen 
(pers. comm.) pOints out that the upper Evergreen Formation is 
g~nerally obscured in this region by talus from the Hutton 
Sandstone, and that the base of the Hutton is possibly drawn too 
low in the succession. 

The presence of T. segmentatus indicates that the sample 
is at least of Unit J2 age. 

Unit J2 (Hutton Sandstone) 

1. SP 221, at 45 feet 

Located within the Hutton Sandstone. 

Cyathidites cf. C. minor Couper 
Baculatisporites spo 
Ischyosporites sp. 
Lycopodiumsporites spp. 
Perotrilites cf. P. tenuis de Jersey 
Disaccites spp. undiff. 

~0E"~_coidi t;o ~ £~.:~.c].}." ,:1.8 <.T crsey (CO!l1!i'lon) 
~~.Eicoidi t2..:2 .~u:2ba tus (:Be,lm8) 

'I'~\:l~CiGPolleni te~ segmenji..!:'1t}1:~ (Balm8) 
Q1:.r~ssopollis sp. (fnirly common) 
s,ff 0 Quadrispori tes Qorl=~:~~§. Honnr.::lJy 

~*---- ._ .. __ ._-- .... _-_ .. _- ------------
Depths £'0.1:;' owing the sL .'yG)oin t YlUmberE: in tho following 

oxe..rnples roIoJ.' to the dor: Gh:;f' the base cf the hole. The micro
flora liste6.::l/LI_ld have (;~.im,; LC'om 8pr lev_;:'~ bolow the weathered 
zone in the halo: l~nliko tho aGsocbl~ges listod from the B.~.R. 
shallow drill h'<" :From which st:-i.c:o:..;,.1es wero collected at 
regular intervaL; .. 
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Striatiti sp. ("Protosacculina" type) 
Thymospora hrunata (Balme & Hennelly) 
NuskoisPQrites triangularis (Mohta) 

The relatively high proportion of Classopollis in this 
sample associates it vdth Unit J2 (=ilZone 3"). aff • .Q. horridus, 
Striati ti sp., ,~ .. halnat~~ and N. triangularis are thought to be 
reworked fos~~ls trom the Permian. 

2. SP 211, at 110 feet 

Cyathidites australis f. rimalis Balme 
Cyathidites minor Couper 
Baculatisporites sp. (fairly common) 
Lycopodiumsporites rosewoodensis de Jersey 
"Sporites" cicatricosus Rogalska 
Zonati sp. 
Disaccitus spp. undiff. 
Laricoidites Feidi de Jersey 
Laricoidites turbatus (Balme) (common) 
Tsugaepollenites dampieri (Balme) 
Tsugaepollenites ~entatus (Balme) 
Classopollis sp. (rare) 

This sample differs from SP 221 in the lower proportion 
of Classopollis and establisrunent of T. dampieri. It probably 
should be allocated to a high level in Unit J2 (= "Zone 3"). 

Unit J3 (Injune Creek Beds and upper part of Hutton Sandstone) 

Unit J3 (="Zone 4") was never a well defined unit. It 
was originally noted towards the top of the Hutton Sandstone in 
A.A.O. No.1 (Roma) and A.A.O. Pickanjinnie No.1 as a unit marked 
by a substantial increase in the abundance of Zonati sp. This 
species has since been found to have a range from Unit J1 to the 
base of the Lower Cretaceous. Its abundance never reached the 
proportions of e.g. Classopollis in Unit J1, and obviously 
another criterium to mark the horizon is needed. Of the species 
listed below ~urornati sp. is possibly confined to about this 
level, but more work on ~Fis and the overlying Unit? J4 is 
required. Neither unit/crT immediate significance to the 
stratigraphy of the ~3urat Basin, but preliminary studies of 
sections in the Eromanga Basin (e.g. Evans, 1962b; 1964d) have 
shown that further work on them will be necessary. 

SP 203, at ... _,95 feet 

Sited towards the base of the Injune Creek Beds. 
Yield low, but it incltJled: 

Qyathidites austr~l~~ f. rimalis Balme 
.9.xathidites mi!1~':: COUp01 
~ .. ) S't.~iletes sp. 
Ba(;ll-,-c.~~.~Rori tes S~). 

Neoraist:':"_ :.kia sp. 

Ilycopod~ ':':.;;_2.£.ri tes spp. 
"SporitGs" ~~catricosus Rogalska 
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Murornati (rugulate)sp. 
Zonati sp. (fairly sommon) 
Disaccites spp. undiff. 
Tsugaepollenites dampieri (Balme) 
Laricoidites turbatus (Balme) 

The lack of Clas8opollis; general abundance of Zonati sp., 
and presence of Murornati sp., link this assemblage with Unit 
J3 (= "Zone 4"). 

? Unit J4 (Injune Creek Beds) 

As previously stated, further work on these levels is 
required. Attention should be concentrated on its content and 
lower boundary. Its upper boundary is taken at the first 
appearance of Contignisporites cooksonii (Balme) and Murospora 
florida (Balme) which characterize Unit J5. Unit J5 first 
appears in the uppermost beds of the Injune Creek Beds. Its 
upper boundary has yet to be finally determined. Unit J4 is 
mainly recognized by its content of Lycopodiumsporites 
rosewoodensis de Jersey, RUgulatisporites ramosus de Jersey and 
Annulispora folliculosa (Rogalska) de Jersey. ft seems to be 
confined to the Injune Creek Beds of the Surat Basin. 

1. SF 195, at 65 feet 

Cyathidites australia f. rimalis Balme 
Leiotriletes sp. 
Baculatisporites cf. B. comaumensis (Cookson) 
Ischyosporites sp. 
Lycopodiumsporites austroclavatiditcs (Cookson) 
Lycopodiumsporites rosewoodensis de Jersey 
Lycopodiumsporites spp. 
Murornati SPPt (not the Unit J3 types) 

Zonati sp. 
Disaccites spp, undiff. 
Laricoidites reidi de Jersey (common) 
Laricoidites turbatus (Balme) (common) 
Tsugaepollenites dampieri (Balroe) (oommon) 
Tsugaepollenites segmentatus (Balme) (fairly common) 

Tsugaepollen~tes trilobatus (Balme) 
Classopollis sp. 

2. SF 161, at 75 feet 

An abundant yield similar to SF 195, with, 
in addition: 

Annulispora folliculosa ~Rogalska) 
~ff. ~xisporites sp. 
Coronat!spora spp. 
Gleicheniidites cf. G. cercinidites (Cookson) 
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Both SPP 161 and 195 were drilled into the Injune Creek 
They lack the coarsely rugulate Murornati sp. and common 
sp. which characterize Unit J3, and contain a generally 
proportion of Tsugaepollenites. 

CON1MENTS 
! 

The samples listed above demonstrate the existence in 
outcrop of all major subsurface palynological units. The 
position of both samples and palynological units relative to the 
rock succession is illustrated in Table 2. Practical use of any 
such palynological scheme cannot be made unless the boundaries 
between units are well defined. Due to the lack of sufficient 
samples in certain instances, positioning of boundaries in Table 
2 was influenced by previously obtained data from the subsurface. 
The positions of the P4/Tr1 and Tr3/J1 boundaries are clear 
because they represent major microfloral changes. The J1/J2 
boundary represents a minor, but easily recognized change. The 
remaining boundaries indicate slight variations in a steadily 
changing assemblage plexus for which distinctive criteria are 
often lacking. They are employed, however, as they are regarded 
as useful at this st~ge of regional stratigraphical analysis. 

The local, informal terminology is listed in Table 2 
against its probable IIstandard international" correlates. That 
this correlation is only tentative cannot be over emphasized. 
A local terminology must be employed if any sense of accuracy 
in basinal stratigraphic stUdies is required. 

A number of stratigraphic terms have been employed in the 
past for the Mesozoic of the Bowen - Surat Basin. Jensen et ale 
discuss their history which need not be repeated here. -- --

In a scheme not discussed by Jensen et al., Mack (1964) 
divided the early Mesozoic of the Bowen - Sura~Basin into the 
Cabawin and Bundamba Formations, separated by a major unconform
ity. Subsurface usage of these terms was challengod by Evans 
(1963). Subsequent to drilling of Union-Kern-A.O.G. Wandoan: 
No.1, Union Oil Development Corp. (1963a) recognized the Wandoan 
Formation between the Cabawin and Bundamba Formations. In tho 
Union-Kern-A.O.G. Yarril Cre0k No.1 well completion report Union 
Oil Development Corp. (1963c) rejected Bundamba Formntion for the 
Pr0cipicc Sandstone, Evergreen Shale and Hutton Sandston0. Trey 
regarded the Boxvale Sandstone as a member of the Hutton 
Sandstone. All these names have been published without 
explanation in summaries of w011 histori0s by Allen & Sanker 
(1961) Allen (1962), and Sanker (1963). It se0ms unnecessary to 
the author to use th0 terms Cabawin and Wandoan. The outcrop 
Cabawin Formation can be subdivided into Rewan Formation, 
Clematis Sandstone and Moolayember Formation on both sides of the 
Mimosa Syncline, and the subsurface Wandoan Formation, as 
originally defined, appears to be a correlate of part of the 
Clematis Sandstone and Moolayember Formation. 
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TABLE 1: PALYNOLOGICAL FEATURES OF B.M.R.No.29(TAROOM)
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.L1THOLOGY
( Malone 1963)
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TABLE 2: SUMMARY OF EARLY MESOZOIC PALYNOLOGICAL UNITS IN
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