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ABSTRACT

Palynological evidence of the age of rocks above metamorphic
and igneous basement in the Galilee, Longreach Jericho, Tambo, Springsure,
..Eddystone -and’ Taroom 1:250,000 Sheet areas is presented and reviewed., Data
from surface and subsurface sections in the Adavale/Drummond9 Garlilee,
Eroma.nga and Surat Basins are included. Apart from the Devonian of the
Adavale Basin, which is outside the areas discussed, few palynological data
are yet available from sediments underlying the Upper Carboniferous Unit
C1 fluvioglacial Joe Joe Formation. Previously recognlzed subdivisions
4of the Joe Joe Formatlon of Upper Carboniferous and Lower Permian age,
Units C1 - P1b, are recognizable across the Galilee Basin, although Units
€1 - C2 are restricted to the southerly reglonsn In contrast, the succeeding
coal bearlng sedlments ass001ated with Unit Plc are confined to more northerly
and westerly parts of the basin. The last Permian cycle of sedimentation,
during the P3-4 period extended unconformably across the Galilee Basin, with

changes from marine to mon-marine facies and some degree of onlap ta&lng place

. from the east, The lower Triassic extends across the region, although the

basal divisions, Trla and Trlb, are not present or are poorly preserved.,
4Un1t Tr2a at Jericho contains acritarchs indicative of ephemeral brackish
or marlne conditions of deposition. Subdivision of the Mlddle = Upper
Triassic is possible. The Jurassic of the Eromanga Basin rests unconformably
on older deposits.. The distribution of Unit J1 seems to indicate that facies
changes from arerdites to finer grade sediments seems to occur at the base

of the Jurassic in the Tambo Sheet area. The acritafoh horizon at the bhasge
of Unit J2 in the Surat Basin has not been detected in the Eromanga Basing
the Nebine Ridge appears to coincide with the western limit of its extension.
This horizon is divisible on the basis vf the vertical distribution of

its component species into two parts, of which.the higher overlies the
Boxvale Sandstone Member, and the lower lies within or below the Member.

Both zones are still identisable within the Bvergreen Formation where the
Boxvale Sandstone Member is not developed. The succeeding Jurassic Units

J3 - J6 are not fully discussed, although evidence that indicates the
correlation of formations above the Adori Sandstone in +he Eromanga Basin and

an horizon withih the Injune Creek Beds inrthe Surat Basin and is summarized,




INTRODUCTION

A The area covered by thé.Gaiiléé,'Longreachleericho, Tambo
and Eddystone 1:250,000 Sheet areas(Plate 1) was geologically mapped by
joint Buxeau of Mineral Resources:and”Gedlogical Survey of Queensland
surveys in 1964 (Exon and Kirkegsaard, 1965; Mollan et als, 1965),
Palynological studies of samples from several deep wells and seismic
ghot holes in the area had been carried out by that time; but, to assist
the survey, samples from seismic shot holes, shallow drill holes, water
bores and a few outcrops were subéeqnbntly examined. Recently, samples
from AODANL* Jericho No.t, in the Jericho.Sheet .area.were.studied in order
o assist the oporating company to suslyre the well section,

-.~The. object of this. report iénfo summarize the data from these
sources, and to outline some of the stratigraphic relatioﬁships which ﬁay

. be derived from them,

The Springsure ares is’outlined in Plates 1 and 2 but detailed
comment on the paiynology of samples from the area are 1ncorporated in other

papers and W111 not be repeated here,

SOURCES OF INFORMATION .

The localltles of sectlons from which samples have been examined
are indicated in Plate 2, Amoseas Westbourne No°19 on the Augathella sheet,
Phillip;~Sunray Etonvale No.1 on the Adévale Sheet and BMR 46/54 (Taroom)
core hole on the Taroom Sheet are also plotted, because- thelr sections and

palynomorph contenf are relevant to the discusgion,

Galilee (E55/1Q)

The geology of the western two-thirds of the Galilee Sheet
area was mapped by Vine et. al. (1965)° The only samples from this area
which have been examined for their Palynological content were taken from
Bxoil Galilee No.1 Well (Playford & Evans in‘Pemberton, 1965)° The writer's
contributions to that study gre“repeatedband amplified here, the observ-

ations being summarized in Table 4.

Longreach (F55/13)

The geology of the Longrsach Shget area has been described by
Vine et al. (1965). Eisenack & Cookson (1960) and Cookson & Eisenack
(1960) described the microplankton Gonyaulax helicoidea, Trichodinium

peliitum and-Canningia .colliveri from "Longreach .Drill. Co. ‘s Balmoral Well,

Noo 1 on 'Padu property at. 100. ftoﬂ, which. they regarded.as YAptian" in
&ge. - It.is uncertain whether.this represents. one.of the. company's wells.
Nos., . 5 and . 6 (Balmoral), -as.listed.by the Geologlcal Survey of Queensland

(1960}, Observations on samples from ODNL*'Maranda No.1 were reported by

s

* Alliance 0il Devélopiient” Australla No Llablllty
+ ODNL = 011 De»elopmenf Nb Llablllty - -

O y ',..!_.‘, e
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‘Evaas and de Jersey (in Hare & Associatés, 1963a) and de Jersey et al.
(1963) and on FDNIY Alice River No.1 by Hodgson (in Hare & Associates,
1963b). .. Varlous reports by de Jersey, Evans, Hodgson and Playford are
available on LOL Saltern. Creek No.1, LOL Hulton No.1 and LOL Marchmont
No.1 (in Mott & Associates, 1964a,b, and ¢ respectlvely) Evans (1964)
cummarlzed the "stratigraphical implications of these and other observ~
ations, relating to the Upper Carbonlferous and Permlanu Attentlon has
since been paid to the Triassic sectlons of the Maranda and Alice Rlver

wells and new observations are listed in Table 20

Jericho (F55/14)

Vine et al. (1965) mapped the western two-thirds of the
Jeriého Sheet area. Of several outcrop samples collected bybthe field
party, only GAB1745A proved to be fosgiliferousp Spores and pollen
grains observed in this and in samples from ﬁhe Namco Bore and Test Bore
are listed in Tables 1'and 2, The fossil cortent of a number of shot
hole samples from a seismic survey carried out for Alliance 0il. Develop—
ment Australia BI:. (Namco International Inco, 1964) are ligsted in Table
3. The contents of samples from shot points B160, B164, and B168, which
yielded a number of Upper Jurassic Spores, although field mapping
indicates that the samples were from Triassic rocks, are not included in
Table 3, as an error in sample.labelling is.preSumed;to:havéudccurredq
Only one.deep. well, AODANL.Jericho No.1, has.yef.been drilled.in the
area... Observations and determinations from Jerichg No.1.by.the writer
appear 1n the. well.completion report (Benedeck, 1965), but. the . observ_
aclons are repeated 1n Table 5 Addltlonal samples of cuttings from
Jericho -Noo 1 have . since been examlned° They are noted on Plate 4 and,

discussed in the text as necessary.

Tambo (G55/2)

Exon & Klrkegaard (1965) mapped the geology of the Tambo
Sheet area up to the base of the Precipice Sandstone during- 1964 and
mapped the remainder of the sheet in 1965. Two: deep wells have been
drilled in the area. Palynological interpretation of the first, SPL*
No°1(B1rkhead) was attempted by Evans (1961%,.1962), but in view of more
recent work .a third revision is .necessary. 'and.included here.. Fos511s
extracted from particular samples.from.the: ‘Upper Carbonlferous and..
Permlan sections of .the well are. llsted .in.Table.. 1° New observatlons ’
on the Triassic.of .the well are. 1lsted in the text as. necessarya The'
other well, Amoseasv Boree Noo 1.was examlned by Evans.and de Jersey
(in Gerrard, 1964b), but’ additional information collected by E.A.

+ FINL = Farmout Drillers No Llablllty ~
£ LOL = Longreach 0il Limited o
* SPL" = South Pacific Propriety Limited.
+4 Amoseas = American Overseas Petroleum Limited.



o
e 148° 154°

— 14° 4 PLATE 1.
1:250,000 SHEET |

LOCATION MAP

c
Q
Y
— 20° //
DRUM //6/ 20—
N .T. O l d BA'SINy
Y gaueeerfesta]
Fss13fFss 4| \ /Bowen
‘65520 o)
EROMANGA 'Z\ESQ'?B;S/”)//
Acnvate ;G557
N Seeség GJN j
BaASiN , §'(§/ / 26°~
~ / SURAT ¢
/ . Brisbane
, BAS!
07 N 7
s Lo o7
e
2
| NSW.
322
N Adelaide g Sydney
ACT Canberrg
b}
Vic.
—— 38 Melbourne / MARGIN OF
\q GREAT ARTESIAN
BASIN 2

F55.10-GALILEE

-F55.13-LONGREACH
F55.14-JERICHO

GS55.2-TAMBO
G55.3-SPRINGSURE
GS5S.7-EDDYSTONE 1567

/ /

Bureau of Mineral Resources. July 1965. To Accompany Record 1966/ 61 X.

* e—

Q/A85

— 44° 142°




146° 147°
> 3 .
- T B
GALILEE 1
o
BROOKWO0D 1

144 145°
27, + 2°

S MARCHMONT 1

MARANDA
g saLTERN CK 3
HULTON 1
»
Longreach

.| LONGREACH

Borcoldine L

ALICE RIVER Y

"4®

RUREAV OF MINERA.

.

PLATE 2.

SAMPLE LOCALITIES

< I8 THE

GALILEE. LONGREACH. JERICHO
TAMBO. SPRINGSURE & EDDYSTONE
1:250.000 SHEET AREAS

0 0 0 20 30 40 50 meles
14
t
.
Springsure
»

{Part overtgln oy
Tertiary velcamcs)

24

Btackotl
]
2 voe
/// ===
A1é a2 =
%2 a2 =
secrion 2
OREE
Tambe
T (I')vulum oy )
B ertisry solcamcs
L JTAMBO 4 SPRINGSURE \
146° '
ﬁETONVALE 1 WESTBOUPNE 1 D’WARRONG 1
4 ¢HMRS2
REFERENCE
L]
o BMR4S ¢rvstaLaroox : M
Aapproaimote bass ot Cretaceous o AE7 Suismic shot hole o oucrop .?,' 454
., *BMRSO
JraEsIE unditt. ) g‘
(Pracipice  Sst. ot bose) - oBMR 36 mR snollow core hole 4/?
Triosslc 77 o :
{Rewan Fmn, Dunda Beds, wa r ang Sst,Clemotrs Sst.Mool oy stnder Fmn} % BMR 47
Permian o Abondoned, dry é injune
X .
{Reigs Dome Beds - Bancanna Fermation) deep matls é TO0LOOMBILL A 1 ™
uUpper Carboniferous - L ower Permian N "
{loe Joe Fo'm’olion) " ' 4 with thow of ol /g BMRAS
Polaeoroic undit!, - Lower Carboniferous %" ED TONE n ° °
147° ';0. 26
RESCURC: S GLOLOGY 8 GEOPMYSICS  JULY 1665 TC ACCOMPANY RECQRD 1966761 Q/Aqe n




.3,

Hodgson and the writer are incorporated below° Likewise observations
zdditional to those listed by Evans.(in Gerrardg 1964a) on Amoseas
Wesubourne Ne. 1 (to the south of - the Tambo area) are added to the present

text. No ocutcrep samples from the Tambo area have been examlned but

Folecisd ghot hole samples from a selsmlc survey by Amerlcan Overses
Petroleum Ltd., near Birkhead well the stratigraphic position of which
may oe ulentlfled in terms of formatlon mapped by Woolley (Day & Tweedale
in Hll] & Denmeadn 1960) have been studled (Appendlx 1) Results from

SP 243 ~ 249 are now reJected because they cannot be. reconclled with field
of the Tambo aiea in 1964 (Exon & Klrkegaard, 1965)9 samples of whlch have
been examlnedg the results are presented 1n Tables 1 and 20

Tl

Springsure {G55/3)

Samples from,one“of:the'shalloﬁ;holemBMRu44§gdrilled during
1964 in the Springsure area, have been examined:.they Were taken from the
base o; ~the Rewan Formation, but proved to be ‘barren and no further
reierence is made to them., Shallow drill holes in the western half of the
Sheel area are plotted in Plate 2, and located 1n the compos1te section
in Plate 5, to emphas1ze their p031t10ns relatlve to holes located in the

Tambo area.

Eddystone (G55/7) & Taroom (G55/8)

i The Eddystone Sheet area was mapped by Mollan‘gﬁjgia (1965)
Comments on the palynolegy of AAO* Hilloran No.i, Gleamtulloch No.: 1,
Kildare Noot, and Westgrove Nos 1 - 3, in the eastern Eddystone.areag are
%o be found in the well completion reports (Mines,Administration Ptyo,
Ltde, 1962 a=d, 1963a~d). They deal mostly with the Permian. sections in
the Denison Trough of the Bowen'Geosynoline and are not considered any
further at present. More recent studies of Planet Warrong No.1, Cry-
stalbrook No,1, and Tooloombllla No.1 were compiled by Evans & Hodgson
(1965). Shallow holes BMR 47, 48, 49.and 50,,representing much of the
Middle and Upper Mesozoic of the Eddystone area?’have been examined, mainly
ip. conneetion with rocks of that age in the Surat Basin,fﬁhichﬂis still in
Progress,. Comppehensive.fossil lists‘qumﬁthese'samples will-be compiled
at a later date;‘vThe shaliow holes BMR 46/54 {Paroom) were sited jﬁst
east. of the Eddystone: a.cea9 “but are considered below, . because of +he1r "
mloroplankton content and its relationships to the Boxvale Sandstone

Member of the Evergreen Formation.

# AAD = Associated Australian Oilfields N.L.
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STRATIGRAPHY

- . - .. The gres includes uedlments deposited in a series of basins
formed during Uppe?wPa$aenao;w_aad Mesozoic timeg, and it is convenient
to discuss ths stratigraphy betu in terms of the basins of deposition

as well as the sedimentary sequence.

Drummond . and Adavéle Basing
.The Drummond Bagin wasﬂthought by.Hill (195ﬁ 1957) to. have
‘fl‘orma‘t;.mn)u--~ Hiil & Dermead. (@900)»and Mollan;ggéggﬁ'(1964) pointed to a
common structural .cenfiguration between'the unconformably .overlying Upper.
Carbonifefous.= Lower Permian (Joe. .Joe Formation) and beds of.the Drummond
Basgin, aad ieft open the question whether the Joe Joe Formation should. be
considered to be part.of the Drummond Basin or.of .some other structural unit,
Reynolds (1965) “included the Carbonlferous - Lower Permian succession in the
Drummond seqaen 28, However, regional stidies by Vine. et alo.(e96b) uiearly
Jndmcat° that the mid-farboniferous. unconformity. separatlng the . Upper
Carbonifercus = Lower Parmian Joe Joe Formation from the .underlying.
Devonian Lower,Carboniferous sequence .is widespread, that. the Joe Joe
Formation-was the initial deposit in the Upper. Carboniferous. — Lower
Mesozoic dowawarp. of the Galilee Basin, and that.the.Drummond‘Basinuis best
regarded as a Devonian - Lower Carboniferous structure, as originally

defined.,

Heikkila (1965) thought that the configuration of.the Adavale
Basin, buried below the Mesozoic Eromanga Basin,. and defined.by. geophysic
attained its final shaps shrough a "Late (?) Carboniferous" orogney, aftﬂw
the Buckabie Formaiion had. been deposited. Reynolds (1965) extended. thls
definition by.insluding within. the Adavale. Basln a. sequence of . "Lower.
Permian".beds& wn{ch 1ie.unconformably.between the Buckabic’Formation and
the Upper Permian. However, as.the "Lower Permian® of the Ada\raj.e area. . -
(in,Phillipstunray Bionvale Noo 1) no:c'relates with an Upper. Carbonlfero
part of the Jue Jos Pormaticn . (umi 3t .C1), it is better to restrict the
Adavale sequence %u the PBuckable Formation and. below,. and to consider tnat
the.mevements woich endad deposition in.the Adavale Basin . were of mid ~.
Carboniferous sge, similar to those which ended downwarp of she Drummond
Basin.

Altnough both sre structur urglly complex, the Drummond and
Adavale Bazins apparently developed over.similar periods of time, and, for
the few observaition points discussed below,.there is no evidence or need
e’ supposenthat.%hey were separate depositionél arezs. For the preséﬁ%

purposes, the bagins are treated as ones

Sectione examined withia the Drummond and Adavaie Bgsins are

as followg: -~
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PaLyﬂalogicaily Undertermined Age

Oniy three welle in the -area, LOL Hulton Ne.?, LOL
Saliern Creek Nc.1, and ODNL Maranda No.?1, finished in
r@cké which might be regarded as basement to the Adavale
and Drummond Basing. Maranda Noo1,'for example, ended in
phyliiies and quartzites, though by Vine et al.(963) to
be Lower Pszlaeozcic in age. No palynological studies of
these "Hasement® sections have been made, or would be woerth-

e

‘whiie, on account of the rocks' metamorphosed state.

- Amoseas Westbourne No.? finished in dard, steel-grey,
indurated shale, with calcareous bands and disseminated
-pyrites, dipping.in .excess. of-40°. in Core 14, 4£84-87 ft.
which Gerrard (1964a)-comparedwwith.themDevonian of SPL No,
"1 (Birkhead),.exemplified in' Cor6.5,5136 ft. ' De Jersey:
{1962) and Everis {1962)_obtained spores.from ‘the.Birkhead.
Devonian, but the Westbourne-dore"yielded.only carbonized
residues, without spores. .The lithologonf the .basal shale
appear. to .be closer.to.-that of the Timbury. Hi].ls;.f’omai:ion,
whick forms effective basement to many.wells further east,
.éther than to the Devonian at Birkhead and Bores. .Sediments
referred %o the Timbury Hills Formation in AAO Pickanjinni
Ne. 2 (M.B. White, pers..comm.) in.the Surat Basin, and.in.. ..
ARO* Purbrook No.i.(Woods, in Mines Administration Pty . Ltd,
1963d) .in the Bowen Geosyncline have.yielded Devonian plant
remains. If all rocks.ascribed to the.Timbury.Hills.Formation
are of. Devonian . age, considerable change in induration.snd
attitude must.take place across a-zone.beiween. the westarn
Tambo and.eastern Eddysione and Springsure Sheet areas. .The
apparent contrast.in attitude between .pre-Permian rocks of
Boree and Wesibourne may be an. expression.of this change.
Alternaiively, the basal Westbourne section could be pre-

Devonian,

Lowax_ = {?) Upper Devonian .

Lower or Middle Devonian sediments of the Adavale

" Basin were eunnounted in the Boree and Birkhead Wells.

Gerrard. {i964b) supposed that the arkose at the base of Boree
No.i was as old as Silurian, although there is no subsiant—
iating palaeoniclogical evidence-from‘the;sectiono De Jersey .

{in Gerrard, gR:. cit.) was unable to extract reconizable

® AFO = Associated Fremey 0il Fislds N.L.
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microfloras Ifrom c. 21,7967-77 ft., and c.22,8231-40 ft.,
in the succeeding sandstone and carbonate section, below the
halite "Boree Formation", but Jones (in Gerrard, op.cit.)
identified conondonts of probable Lower Devonian age within
them, De Jersey extracted an abundant, well preserved, and
diverse microflora from c¢.17, 6206 ft., including Archaeotw

riletes and Ancyrospora, concluding that it was of Lower or

Middle Devonian age, possibly younger than sections below .

aboutf 8000 feet in PS* Etonvale No.1, i.e. to lithological unit
D3 or younder in the Etonvale Formation (Lewis & Kyranis, 1962
Haekkila, 1965). De Jersey (in Gerrard, 1964b) recorded a

small microflora from c.10, 4776-88 ft., in Boree No.1, which,
because. of the presence of Chomotriletes sp., thought to.be
baéal.UppermDevonian,in age,”comparablé with D2 horizons of

the Efonvale Formation. Heikkila (1965) compared the varie
coloured sandstone -.ghale section, above. the. "Boree. Formation" .
in. Boree No.1, with units D1-2 of.the Etonvale Formation, and the
Buckabie Formation, allowing it to.be.as young.as Upper (2) -

Devonian, a view still conststant with the palynological evidence.

De Jersey.(1962) recognized a Devonian.microflora in. SPL
No. 1 .(Birkhead), c.5,. 5136-41 ft, which included Archaeozonotriletes
and abundant Radiaspora sp., which by their state of preservation
compared with.spores in.unit D2 of the Etonvale Formation (Lewis
& Kyranis; and Haekkila, opera .cit.) Evans. (1962). recognized
"(?) Pre~Permian" spores on.the basis. of .their .state .of preservation
from cuttings at 5000-02 .and 5035-45. feet 1n the Blrkhead well,
‘ which should now be regarded. as Devonlan 1n age° Although positive
evidence of Devonian spores.above this level in the Birkhead well
iz lacking, (in spite.of a-study examination of a number .of cuttings
samples“ which consisted mostly of. cavingé), the top of.the Devonian
is tzken on lithological and electric log evidence at about 4450

feet,

These observations leave some doubt.about the correlation.
beitween the Birkhead and Boree Devonlan, but. they. favour. the. suggestion
that the carbenate sequence at Blrkhead may at least be younger than

the "Beree Pormatlon"

In both wells, the Devonian is unconformably overlaln by
Upper Carboniferous strata of the Joe Joe Formation,

«

* PS = Phillips Petroleun Co., - Sunray DX Oil Co.,



Upper Devonian -~ Lower Carboniferous

_Aﬁcﬁﬁ 600 feet of rocks containing undertermined Apiculati
spp. and Laevigatl spp. spores of possible Devonian or Lower
Carboniferous age, and compared by G. Mollan with the Lower
Carboniférous Raymond Sandstone of the Drummond Basin, were
Gncounuered in Planet Warrong No.1 in the Eddystone area (Evanse
& Hodgson, 1965).

Playford (in Pemberton, 1965)-identified“Upper.Devonian;
apd_possibly\Loweerarboniferouswspdieswin Galilee No.1, Cores
36-38,..9325~9936 .feet, cutufromnunsnamed.éuartzoée-sandstones,
dark shale and.silts*tones.with minprfbrown.shalesgxegtered at
9320.feet .and continued..to total depth 11,175 feet. Playford
recogaized, among cthers: .

C. 36,9325 feet

Convolutispora

Densosporites .. .

. Stenézqnotriletes

which he thought represented an Upper Devonian or Lower
Carboniferous,agé. -

Co 37,9446 feet

Emphanisporites ... .

~cf..Ceminospora lemurata.Balme

Hymenozonotriletes cf.. cf. H, scorpius
Balme & Hassell.

Planigporites.sp. of. P..furfuris B. . & H.

Sginozonotriletes sp. ¢f. S. carnarvonensis
Balme

Stenozonotriletes sp. cf. S. extensus Naumova

Verrucosisporites sp. cf. V. nitidus Playford

of Upper Devonian age.

Co 38,9936 fees..

Convolutispora cf. C..fromensis B. & H.

Granulatisporites frustulentus B. & H.

also of Upper Devonian age.

Jerivho No.%, below the. Upper Carboniferous unit Ci beds of
the.Joe Joe Formation,.entered . multiccloured. sandstones, shales and
conglomerates likened by Benedek (1965) to the.Ducabrook Formation
and hence presumed to be Upper.Devonian. or. Carboniferous in age,
although no palaeontological evidence for this assumptlon is
available..-Below.8870 feet, _Jericho, No. 1. entered. sandstone with
thin beds.ofJargllllte.overlylng.at 9044-feet granitoid conglomeratic

rock regezrded by Benedek (220 cite pe 22-23) as undedermined pre-

-
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Carboniferous. However,N. Exon (pers. comm. ) has pointed out
that c.26, .9139-914.feet described as partially. vitric-crystal
tuff (Benedek, op. Cit., Ap 1, p.5), Tesembles a -common.1ith-
ological type in the Middle Devonian Silver Hills Volcanics

of the Drummond Basin.

Neither Galilee No..1 nor Jericho No.1 reached g
metamorphic basement. or entered section similar to the. early
and.mid-Dévonian of - the Adavale Basin. Whereas the sediments
encountered presumable.ccrrelate atJleasthin part with the
Buckabie Formation .of.the Adavale Bésin, their depositional
and structural relationship to the early and mid-Devonian
remains to bg.tegﬁed,

- With the exception of the problematic. basal section of.
Westbourne No.1, the Devonian - Lower. Carboniferous discussed
is everywhere overlain.by,$he'Upper~Ca}boniferous - Lower Permian «
of . the Joe.Joe Formation.after a regional unconformity represent-
ing.an as yet ill .defined interval.of mid-Carboniferous time. ..
This is.the period of non-deposition and foldihg.in.the Drummond .

and Adavale Basins, prior to initiation of the Galilee Bagin.

Qalilee Basin & Bowen'Gedsyncline

- Whitehouse (1955) briefly used the term Galilee Basin. to
indicate a depression of Permian = Lower Mesozoic age west of the
Drummond.Basin. Hill (1957) noted fhat after.an Mepi-Ducabrook
phase" of.ﬁovehent, the slightly folded Telemon and.Drummond . .
region was added. to the positive Anakie High, around the southern
flanks of which . the succeeding Permo-Carboniferous strata .were
deposited; the negative area extended widely -westward on to the
craton as the. incipient Great Artesian Basin, and at the same. .
time (epi-Ducabrook) .the Bowen. Basin (Geosyncline)‘was;initiated
to the:east of .the Anakie High. Vine et. al. (1965) reintroduced
Whitehouse's term Galilee Basin for Hill's "negative area",.
recognizing it as a basin formed.during a phase of spasmodic
downwarp during Upper Carboniferous.to Triassic times. Thus
defined, the.Galilee Basin is a.westerly counterpart to the
Bowen Geosyncline, as.previously énvisaged.by Whitehouse and‘”
Hill. The area of major downwarp-of the Galilee Basin is west
of the Drummond Basin, and is to the. Drummond Basin what.the
Bowen Geosyncline is to the Yarrol Basin, on opposing sides of the
Askie High.
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Upper Carboniferous - Lower Permian

Palynologlcal divisions of the Upper Carbonlferous and
Permlan sections in the ‘north-eastern Eromanga Basin, particular-
ly in the‘Longreach area, were outlined by Evans (1964b). The
probable limits of these divisions in Maranda No.1 and Alice
River No.1 are re-illustrated in Plate 3. The flora encountered
in the outcropping Joe Joe Formation is discussed in another
© paper (Evans & White, MS), but the relative positions of sections,
from which these macro - and microfloras were obtained are indicated
in:Plate 5 Other sections in the reglon, from which' palynologlcal

.data are available are as follows:—
Unit Ci.

- Bvans (1962) :referred .SPL No.1 (Birkhead),.Core 4, 3600
feet, to an "early Permian" age. Re-examination of this
core led to recognition of the assemblage listed in Table

1. Because of its content of Kraeuselisporites sp. 35,
Vallatisporites sp. 37, and aff. Dictyototriletes sp.

43, common Punctatisporites sp. 7, and an'apparent lack "
of striate saccate pollens, the cbre is considered to be

. of a unit C1 age. This age is extended to the interval

© 3400-4450 feet in which Grissett (1957) recorded sandstones
and conglomerates of_mainly volcanic material, and the

boundaries of which are chosen from the electric logs.

A unit C1 assemblage occurred in Boree No.1, Core 8,
4355 feet (Evans, in Gerrard, 1964b), redetermined here
ass :  ;
Punctatisporites gretensis (sp.5)
Calamospora sp.4

Retusotriletes diversiformig (sp.6) .

' PUnctatisporites;sp. T

Perinotriliti sp.10

- Verrucosisporites sps 173

Verrucosisporites cf. sp. 171

Verrucosisporites sp.30
Vallatisporites sp. 37
The assemblage is distinguished by the apparently:complete '

absence of saccate pollens. It was unfortunately prev1ous1y
;referred 6 uriit Pla, a maunscrlpt hame’ Used prlor to recog—
nition of the full sequence as it stands at present. The
assemblage closely resembles what is now recognlzed under
the term unit C1 (EVans, 1964b),
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- Unit_C1. (Cont*d)
Typical C1 assemblages were noted in Galilee No.1, between
Core 23, 6167 feet, and core 29,7973 feet (Table 4)
Preservation of the mlcrofos51ls was moderately good and
akccate pollens abundant is core 23. In contrast, preserv-

**atlon was poor andsaccate pollens represented only by a

fragmentary specimen of (?) Potonieisporités neglectus

' QCSp. 192).in core 25, and rare Monosaccites sp. 44 and .

Parasa001tes SPo 190 in cores 27 and 29, The relatlvely

‘abundant Punctatlsporltes Sp. Ty and rarity of saccate -pollens

" in core 25 compares with the Proportions of these froms at
.thenbase of C1 in Maranda No.1, core 24, 6384 feet. However,
as the next lower sample, core 27, in Galllee No°1, yielded

_only. saccate fossils, it is ev1dent that. strongly variable

' ”env1ronmenta1 irfluences prevailed in unit C1 times. There

| is a- gap of over 1300 feet between core 29, 1913 feet of unit
¢ age"%nd the Azl palynologically ‘dated samples, the Devonian/
L. Carboniferous core 36, 9325 feet, ‘but the base of €1 in

::Galllee No°1 is provisionally taken at the apparent base of

- .the Joe Joe Formatlon, at 9320 feet. However, from consider—

'atlon of. sample positions and thickness of section, it may be
_that beds somewhat older than the typical unlt C41 in the out-

crop ‘Joe Joe Formation are present in Galilee No 1o

Unit -C1 was’ recognlzed is Jericho. No,1, between core. T, .
4000. feet, and core 10,.5080.feet.. The available samples from
- core-10, 5080-85 feet, consisted of. much slickensided .

“f"chocolate ‘brown ‘mudstone, . and.grey sandstone and siltstone.

. The -chocolateé brown.- mudstone component. has.the dimpression of
-“belng derived from -the reddish sedlments typical of the.under-
lying Ducabrook Formatlon, an.impression ‘perhaps supported by
the . presence of & .complete and well preserved spe01men of

Lelozonotrlletes naumovae whlch is a.characteristic Upper

Devonian species in. Western Australia, among an otherwise

~unit.C1. microflora of aff° chtvototrlletes sp. 43,

Kraecuselisporites sp° 35 Perlnomonolltm sp. 10,

Unit..Cq grades up -into.unit..C2 in Maranda No, 1..and Allce
River. No.1, and presumably does so, although. sampling is not -
sufficient to. clearly show it, in the Jericho. and Galilee
wells° At Blrkhead Boree, in outcrop.on. the. Fairview
Antlcllne, along the Plunging axis of which core holes BMR Ty
8.and 9 (Sprlngsure) were-. drllled, and in Etonvale- No.1,

unit €1 is unconformably overlaln by late Permian (P3-4)

sedlments.
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 Units €2 - Pla’

Unit C2 was initially recognized from spore associations in
Maranda No.1 and Alice River No.1,. ahd unit Pla in Maranda

No.1,:and they.serve the purpose of expressing a relatively

major change from-the C1. assemblages with Cardiopteris to

‘the widespread Plb.assemblages.with Glossopteris. Beds no

older than Pla overlie basement quartzite: and granite.in
Saltern Creek No.1 and Brookwood-No.1 respectively. (Evans,
.1964b)..  Two other localities, outcrop GAB 1745A in the
Jeficho;areag and Jericho No.1, cbféﬂﬁ,.3583 feet, may .

| possibly‘be.added”to this,list9:althoﬁgh;the'determinations
are most uncertain. . GAB 1745A yielded. aff. Dictyototriletes

SPs ‘43, - -Rugulatisporites sp..22,.and Vallatisporites sp. 37,
‘which.are typical of unit.€1,.but.which range.into Pla. .It

“lacked -Punctatisporites sp. 7, and Calamospora sp.-4, which

-are almost always found in.C1;. it has.relatively common

Parasa001tes -8pp. and :Monocolpates. sp. 164, which. has. not yet

been found in €1,.although it becomes i increasingly common in
~tits'Plb and -Plc. Jericho No.iy core 6, also.yielded. a
characteristically.C1 assemblage (Table 5), but it contained -
K1aus1pollen1tes 5ps82 which at Mararida makes its first

appearance ‘in Plas

Unlt Plb

The succeedlng unit Plb,..as recognlzed in the Maranda and.
Allce River wells, . 1s_narked.by a continuing abundance of
'ﬁénosaccate pollens, an increasing content of’ striate asnd
non-striate saccate pollens, .the absence of spéres,such as
Vallatisgorités sp. 37 andwﬂﬁgulatispofites Sp. 22, common.

in.units'C1 = Pla,.the introduction ofAnewmforms,”including

_Verrucos1spor1tes pseudoretlculatus (spo 68) Baime.&
Hennelly, Marsuglgo¢len1tes triradiatus (spe 164) B. & H.,
and affs Protohaploxypinus goraiensis (spo 187) Lele.:
Other herizons identified with.Pleoccur.ianalilee‘No;T,
core‘159ﬂ3829“feet,,and‘Jéricho No.1, cuttings,. 1980~90

feet. In .both instances, they are associated with varve-

¥

like sediments comparable with elements.of the Joe Joe
Formation, which appear to be conformable with the undérlying

ssctions,

Of the wells discussed.at present, only in Maranda.No.1 is
unit P1b succeeded by. unit Plc., Elsewhere Plb is overlain - -
'by unit P3-4, separated by an hiatus of regional extent

acress the Springsure Shelf and Galilee Basins
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Unit P1b (Cont®d)

Coiiecfivelyg the fiuvioglacial sediments of Upper Carboni~
ferous — Lower Permian units C1 = .Flb ags are vefy widespread,
and'thiqk_in the Galilee Basin. However, as previously noted
(Evane, 1964b), the older, C1-2 sediments are restricted to
the southerly parts of the basin, and the younger, Pla-b
deposits overlap basement in the Longreach area and to the
north of Brookwood, and do not exist in the southerly parts
of the basin. This northerly migration of sedimentaticn in
earllest Permian times is furiker reflected by the apparently
even more restricted area of dep051t10n in Plc times in the

north-western pertions of the basin, ss outlined below.

Lower Permian

Units Plec =~ P2 .

No information concerning Plc in the Galilse Basin additiénal
'to that summarized by Evans (1964%) is at present available,
except. that9 whereas it exists in the Longrearn area (Marchmont,
Saltera Creek9 and Maranda), and to the north in the Muttaburra
area in Brookwood No.1, it is. absent in the Galilee and Jericho
area.. Small pockets of Reid's Dome Beds, equated with Pic,
have been. identified in the. Springsure and Tambo areas (Mellan
et al., 1964;  Exon & Kirkegaard, 1965),.but they are not
present in the Birkhead, Boree or Etonvale weils.

Development .of Plc coincides with the initial growth.of the
Denisdn Trough, when the thick deposits of..the. coai~bearing
Reid's Dome.Beds were formed. No .corresponding trough iz yet
known..-to -have .formed in the Galilee Bagin, and, mless the
structures, on which the Galilee, Bi: kheaa,.Boree-and

‘Etonvale wells.were drilled, were .forming during Ple times, .
with deposition . around theirAflanksgiéediments.of.PTc age -are
confined to more.nbrtherly and westerly parts of the Galilee
Basin.. There was a general. shrinkage in the ares of

deposition during this pericd.

Lower = Upper Permian

Units Pla'= P3-d

Thé marine Permian of the Denison Trough has been subdi&ided on
the basis of spores andfmicroplgnktoh intc units P2 and P3, the
latter being subdivided intc units P3a %o d. Satisfactory
definition and the stratigraphic significance of anit Pla are
still meiters of discussion, depenuent on Lnnernretatln of "

tield and sub-surface data, but ths base of P3b, taken at the
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Lower — Upper Permian (Cont‘d)
Units P3a — P4 & P3=4

“introduction of Du‘huntzlsgora parvithola (sp. 123) (Bo & Ho)
and associate forms, such as Anaglculatl sporites ericianus (sp.
115)(Bo & H.) and Acanthotriletes uncinatus (sp.114) B. & H.

1s easily recognized. Unit P3b commences near the top of the

Aldebaran Sandstone in the Denison Trough. It contains
Icharacterlstlc mlcroplankton and is overlain by unit P3c,

a swarm of the acrltarch Baltlsphaerldlum 8Pe, 360%, found at
.the base of +he Black Ailey Shalea Unlt P3d, characterized

by a species of Veryh chlum, occupies the rest of the Black
Alley -Shale, but has not been identified west ‘of the Denison
Trough.in the Bandanna Formation. Unit P4 lacks microplankton
_at most points; and is marked by a proliferation of striate,

‘ "aisaccate‘pbllens and rare spores. Apart from this eventual
change' in abundance of major groups, in the absence of
microplankton9 only a few potential divisors of P3 and P4 sre
yet known. Bvans (1964b) was thus forced to define the unit
P3-4 (= P3b + P3c + P3d +P4) in order to- express the palynology -
Of setctions in the Galilee Basir; above the Joe Joe Formation

-'and Reid's Dome Beds. .
The iateral changes apparent from P3b to P4 in the east.to
P3-4 in the west are depicted in Plate 5¢ the acritarch
horizons, first noted subsurface, are now ideniifiable in
outcrop. Acritarchs of P3b age occur in BMR 1 (Springsure)
and BMR 5 (Springsure), showing that mariné or brackish
conditions extended at least as far west as Mantuan Downs “at
the time. Spores from the base of BMR 6 (Springsure) in +the
Colinlea Sandstone are alsc no older than P3b. . BMR € entered
the  top 150 feet of the Colinlea Sandstone, but the remaining
300 feet of that formationy near EMR 6, remains palynologically
unsampled. Molian et al. (1964) remarked on the lithological
similarity between the lower Colinlea Sandstone and the
Aldebaran Sandstone and between the upper Colinlea Sandstone
and the Catherine Sandstone. In Warrong No.1, Evans & Hodgson
(1965) noted a sandstone of ?P3a age unconformably overlying
the ?Lower Carboniferous and which could be in & stratigraph-
ically comparable position to the lower Colinlea Sandstone.
Itﬁis therefore quite possible that the lower part of the

Colihlea Sandstone is pre-P3b in age.

* The system of "coding palynomo“ph spéciss’ now enployed
1n ‘the BMR .necessitates’ Tejection of’ prev1ously used
numéFical “codes, Bdltlsphaerldlum ‘8pe 360 = <« 7
Mlcrhystrldlum spo 3 of earlier reports.
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Lower — Upper Permian (Cont'd)

Units P3a - P4 & P3-4
‘The Ingelara Formation and Catherina ‘Sandstone of P3b age
- are not recognlzable as separate units in the western
Sprlngsure area, but the succeedlng Peawaddy Formatlon haa.
: beep mapped.-from the: Denison Trough, across the Springsure
area, into the Tambo area. (Exon & Kirkegdard, 1965). Neither
. the one sample from BMR 33H(Tambo),”noruthe core“sample.from
<BMR;‘32_.(..'I'ani\t§o.) (Table.1) from the Peawaddy Formation yielded
microplankton. . Cuttings.at.140-50 feet in EMR 32 yielded
acritarchs;<butwthese.include contaminants from P3c or.above.
However, .cuttings between. 1650 and 1710 feet in Jerlcho No.1,
from an. interval which Benedek. (1965) ‘regarded .as the Peawaddy
' Formatlon -yielded rare acritarhs. (Mlcrhgstrldlum and Veryh hgo--
'Zhlum) \ The brackish or marine character. of the Peawaddy '
'Formatlon thus seems -‘to be. lessenlng westwards, but more-
controitpo;;;swa;erheeded before a posltlve assessment of thls
:facet can be made.
.Unlt P3c 1s the most widespread acritarch horlzon in the sequence°
Flrmly identified. at the base of the. Bandanna. Formation (base
of. the Black.Alley Shale) in. outcrop, it has been found ih"
'1‘BMR 5 (Sprlngsure) at.. the. same.. stratlgraphlc p051t10n, impediately
above the ‘Mantuan Downs Productus horlzon on the Sprlngsure
’Shelf but w1th1n the Peawaddy Formatlon 1n the Tambo area .in
HIR.32. (Tambo), cuttlngs 130-40 feet,” and’ in SPL No. 1, (Blrkhead),
cuttlngs 3250 feet° 2 o
. thhologlcal s1m11ar1ty between the Bandanna Formation of SPL
. No.1 (B:er.head), the section 3785 to. 4009 feet in Boree No, 1
and.1300 to 1588 “feet  in Jericho No.t1 led to an examingtion
of cuttings from the base of the latter.sections (see.Plate 4)
for Baltlsphaerldlum sp. 360: none was found. The sandstone
‘between 3250 and - 3400 feet in the Blrkhead well of - presumed
P3b. age also seems.. to-have no counterpart in-Boree Noo19 and
1t appears.. that P3b and P3c sedlments could be overlapped 1n

a southwesterly direction across the Galllee Baslno

:SedIments Immedlately succeedlng P3c in: BMR 5. (Sprlngsure)9

ASPL No.1 (Birkhead) and.of- presumably comparable stratigraphic
zaposltlon in Boree No. i lacked'mlcroplankton9 and, in.contrast
d.to P3c, wnit. P3d 1s not recognnzable as a dlstlnct unlt outs1de

'Denlson 'I‘rough° The marine env1ronment appears to. have‘

‘regressed eastwards 1n the Upper Permlan P3d times.
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. Units P3a ~ P4 & P3-4 (Cont'a)

In the late Permian sediments to the south and north of
Birkhead;. where microplankton are absent; and usage of the
“term .P3-4 becomes necessary, the sections are generally more
sandy ‘'and coaly. Division of the well sections at least into
Colinlea, Peawaddy and Bandanna becomes impossible and the
question:' remains whether the sandstone - coal ‘sections of
P3-4 of fhese regions represent all or part of these three
formga.tions° If, as surmised, overlap within P3c-d times
takes place southwardé, similar overlap with facies changes
may occur in a northerly direction, and most of P3~4 in the
Jerichongongreach and Galilee areas correlates with P4 and .
some of P3d of the Denison Tréugh.

Lower. Triagsic’

L]

The Lower Triassic of the Bowen Geosyncline is divisible iﬂto
four units Tria, Tr 1b, Tr2a and Tr2b (Evans, 1965). The lowest of
these, Tria has not yet been recognized outside the Denison Trough.
The succeeding unit Trib is. widespread-across at. léésfwfhe southern
half of the geosynclmeo It is. represented in the Gslilee Basin by
only - one. sample ‘Maranda No.1,.core .6, 2073. feet, -where "Trizon-
gesporites" sp. .258,.and fairly .common. Striatiti Sp.- 262. oceur,
apparently in the absence of Densoisporites (al. Lundbladispora).
playfordi (Balme) (sp. 243)s . - .. . .This.core.was cut about
220 feét. above.the base.of the Rewan Formafiono From thickness

considerations, the unit may occur.in ‘the Galilee area (Plate 3), 4
and perhaps in.the Jericho area.(Plate 4..and 5),. although it is
apparently missing from the Tambo and perhaps Springsure areag,

Uhité Tr2g-b

Unit Tr2a is the most wideépread division of the anef
Triassic west of the Bowen Geogyncline. Recognized by its

content of Densoisporites pal fordi (sp. 243) and an

increased abundance of Taenlaesporltes SDDo 4 1f overlaps el-unt*ftp-fnh:

older divisions of the Lower Tr1ass1c in the Tambo aresoe

In BMR 34 (Tambo) wnit Tr2g rests directly on Permian

sediments., The basal core of BMR A4 yielded a (?) Quadri~-
sporltes horridus (sp. 291) Henmnelly and rare "Trlznoaesporltes"
sp. 258 suggesting that basal Tr2a is represented there,

Younger horlzoas in the zone have been sampled from higher in
BR 34, from Jericho No°19 the Namco and Test Bores in the
Jerlcno area, and Maranda No.1.in the Longreach area.
However, Ain ass001at10n with older Lower Triassic unltsg Tr2a
is cut out further south in the Tambo ares. (Plate 4). Where
evidence is available, Tr2a is succesded by Tr3., Tr2b has not

yet been recognized in the Galilee Basin, but this may be due



- ——

16,

to. collection failure. Whether or not the unconformity
between. unit Tr3 and pre-Triassic. strata in the. southern.
Tambo and Longreach areas represents a régiqnal,hiatus in

the Galilee Basin, or .merely an extension of the trans-
gressive phase initiated in Tr2a times, cannot be ascertained.
The Dunda Beds, which are. interposed between Rewan Formation
of Tr2a age and.the Clematis Sandstone of Tr3 age in the
northern portion of the Galilee Basin, are apparently not
present in Maranda No.4 in the Longreach area, or east of

the Birkhead structure (N. Exon pers. comm.). . This

formation is not merely a facies variant of the Rewan Formation,
as: their Tr3 age in BMR 36 (Tambo) indicates, and may comprise

sediments deposited during a generally regressive phase between

‘Tr2a and Tr3 times. Tr2b might be found within the base of the

Dunda Beds.

The transgressive character of Tr2a is well illustrated by
the. abundant content (18% of a count of 300) of acritarchs
Veryhachium cf. V. reductum reductum (sp. 270) de Jekhowsky

and Micrhystridum sp. 273 in Jericho No.1, core 1, 1212 feet,

i probably indicative of’brackish_br marine conditions of

sedimentation. Rare specimens of wndifferentiated species of
Veryhachium also occur in EMR 34 (Tambo), cuttings 70-80 feet,

Spa§modic occurrences of relatively rare acritarchs are known

from older Lower Triassic sections in the Bowen Geosyncline,

but nothing as abundant as the Jericho collection of Lower '

Triassic acritarchs has previously been found in Australia

in other than the Pérth and Canning Basins. The abundant

Taeniaesporites spp. and the presence of Densoigporites

Elgyfordi'link Tr2a with the Loweerriassic;(Otoceraﬁ&n)?

"chkétea“Shalé.Taeniaegporites"aséemblage.of'the Perth

‘Basin (Balme; 1963), the macrofauna.of which (Dickins. &

'McTavish,w1963).is in.turn comparable in certain aspects with
'that.found in.the Maryborough Basin (Denmead, 1964)., The.
-Lower Triassic.of.TrZa.age,thus”appears to have.been a -period

of _at least ephemerai.mgrine transgression in both eastern

“and western Australia,. and the.acritarchs at Jericho.are -

perhaps- a.reflection. of . this -event. 'Other.Trda acritarch and
‘pérhaps:macrofossil occurrences in the eastern Australian.
‘Triassic.basins, pariicularly the.BOWen.Geosyncliné;"may.be

expected. No microfaimnas are associated with the Jéricho
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Units Tr2a-b (Cont'a)

acritarchs (Terpstra, pers. comm.), a situation which has been
regarded by Taylor (1964) as éhtihdication of non-marine
conditions. However, microfaunas are also absent from the
ammonoid bearing marine Kockatea Shale of Tr2a (Belford pers.
comm. ), and Taylor's argument is invalid in this context. The
only microfaunas known from the region, possibly of Tr2a agey,
were. recognized in Galilee No.1, core T, 1776~81 feet

: (Pemberton, 1965, composite log), 1dent1f1ed as conchosiracans
by P. J. Jones (pers. commo) a form Wthh generally flourishes

in fresh water or brackish environments.,

- Middle - Upper Triassic

Units Tr3a - 4

‘Unit Tr3, characterized by an abundance of Alisporites spp.,
"has long been recognized as having extensive representation in
the Bowen Geosyncline and it is the most extensive Triasssic
unit in the Galilge Basin, overlapping older sediments to rest
on the Permian in the Tambo area (Plate 3). It has been ideni—
ified in sections in all the Sheet areas discussed. Lists of
the microfloras from these sections (Tables 2 - 4) and con-
current studies in the Bowen Geosyncline .led..to recognition
~of subdivisionsuof.Tr3.(Evans,'1965),based-on:the distribution
Qf'species of Aratrisporites spp. and Duplexisporites gyratus
. Playford & Dettmann.

-A succession of species of Aratrisporites begins to appear as
. early as unit Tr2a with A. coryliseminis (sp.249) Klaus,

- followed by A. sp. 252 (?=A.strigosus Playford) in Tr2b and,

 l:§strictéd to the unit, A.tenuispinosus (sp. 250) Playford and

" A.banksi (sp.248) Playford in Tr3b., Evaus (1965) thought that
Aratrisporites died out prior to the introduction of Duplex~

isporites gyratus, leaving a section termed Tric below the

base of Tr3d, marked by the first appearance of D. gyratus,
However, subsequently available information from the Leigh Creek
area of South Australia (Playford & Dettmann, 1965) showed that
A. coryliseminis, A. flexibilis P, & D. and A. paenulatus

P..&.D. occur in association with.D. gyratus, and Evans'.
stratigraphic division Tr3c .is not. acceptable as defined.
Consequent investigation.led. to the. confirmatory discovery

of A. cf. A.-tenuispinosus with Do gyratus in SPL No.

(Birkhead), cuttings 1700 feet. .Unit Tric is consequently
linked with Tr3d and the composite Tr2c-d defined as a



U

- 'Middle ~.Upper Triassic : 3

- Units Tr3a - d& (Cont*d)

sequence beyond the end of A. banksi (sp. 248), and \includ.ing
the first appearance of D. gyratus.

The ' Tr3 aséemblages listed in Tables 2 - 4 do not include ones

from SPL-No.1 (Birkhead) as the table were comgiled prior to

recognition of the subdivisions of Tr3. As indicated above,
_ however, samples from the Birkhead well were subsequently

checked for species of Aratriliporites and the presence of

Duplexisporites, the results of which are illustrated in Plate

4e

Unit Tr3a commences at least in the top of the Dunda Beds
(B¥R 36 “(Taribs ), afid continves into the ‘Cleliatis Sandstond
and.extends into the lower parts of the Moolayember Formation,

while Tr3e-d includes the remainder of the Moolayember Formation.

No.acritarchs have been discovered in Tr3 in the Galilee Basin,

although they occur at several points in the Bowen Geosyncline,

SN Surat & Eromanga Basins
Jurassic k

Unit J1

Unif;J1,.marked~byuthe introduction of Classopollis, .commences

above-the unconformity between the Moolayember .Formation and
Precipice Sandstone .in.the Surat.Basin.. It has been located
in the.Precipice Sandstone of Tooloombilla No.1 (Evans. &
Hodgson, 1965),-and in the lower Evergreen Formation, below -
the Boxvale. Member in BMR 46/54 (Taroom), immediately.east of
the.Eddystone area (Plate 6). It was identified.in Boree No.1,
side wall. core 3228 feet, in the west of the Tambo area.and °
by.1ithological correlation,.probably exists in thewWestbouine
No.1.section. (Plate 4). It occurs in SPL No.1 (Birkhead),.
cuttings 1400 feet,.below what is”thoughtttbube.the,Erecipice
Sandstone, .an anomaly briefly mentioned by Evans (1964).. A
similar situation has possibly arisen in the Jericho area,
where.shot points A66 and A67,located .on.an undifferentiated
sandstone (Vine et al., 1965), were.sampled at depths at.153
feet and 200 feet respectively, probably from below the sand-
stone, .and. yielded J1 assemblages (Table 3). It may be that
finer grained sediments below.the main sandstone .bench in the

area are of Jurassic age. Exon (pers. comm.) has noted how the
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Jurassic

Unit J1 (Cont'd)

Precipice Sandstone trends into a silty facies along the
strike into the Tambo area, a feature perhaps related to the
palynological observations. However, additional palynological

and petrological tests of this problem are still required.

Existence of a considerable hiatus between Tr3c-d and J1 in
the area is still postulated; as there is no evidence of the
presence of correlates of the Ipswich Coal Measures and

Bundamba Sandstone of the Ipswich — Clarence Basin.

Unit J2

The base of J2 is marked by the introduction of Tsugaepollenites

~ segmentatus (Balme). It pésAlgné beeh known to be agcompanied

by a brief appearance of acritarchs in the Surat Basin (Evans,
1962, 1964). Tests of Arbroath No.1 (Evans in Mines Adminis~

. tration Pty., Ltd., 1963c) and Tooloombilla Ne.1 and Crystalbrook
No.1 (Evans, & Hodgson, 1965) showed that the acritarch swarm
- occurred immediately above the Boxvale Sandstone Member of the

Bvergreen Formation with the "oolite Horizon" (= Westgrove Iron-

‘stone Member). Close sampling of EMR 46/54 (Taroom), however,

\ . . . )
showed that two horizons of acritarch swarms exist, one above

: ;wand,one below the Boxvale Sandstone (Plate 6). The upper zone,

-as previously recognized, is associated with the Westgrove

; Ifonstone Member, in that acritarchs appear immediately btelow

.-and at" the top of . the member: -It is characterized by Micrhy~

stridium spwﬁ283;(c,MultiglicisphaeridiUm,¢sp°, P1, I figs.

"1y ‘234 of Evans, -1962) -and Veryhachium sp. 285 (=Veryhachium

'8ps ‘Ay-P1¢:T, Figs. 3, 5, 6 locs cits)s In no sample, however,
was there an abundance comparable with. the.13%.count. in.

,nPickanjigﬁiéfNoféousw053582éfeet;mwhichlincluded Micrhystridium

“!sp,w283;J}The lower zone, immediately below the.Boxvale . Sandstone

‘v Member;.has a--greater abundance (up to-9%) of acritarchs and is

" “marked by:MicrHys%ridiummsp..280'and Veryhachium sp. 284, with

..-no-.signs of Micrhystridium sp..283,...Recognition.cf these two

horizons led to a check.of previously examined acritarch local-

‘ities. at the base of J2, which resulted in discovery thét'both

. horizons exist across the Surat Basin, even when the Boxvale

Sandstone Member is missing, such as in EMR 29 (Mundubbera)
(Evans 9 1964) P
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~Jurassic

38 (coibia)
It must be noted that the intermediate bench §f finer material
in the Boxvale.Sandstone Member; apparent ipkfhe field (Mollan
et al., 1965) cannot be idéntified in BMR 46/54 (Taroom, and
that .there is .some doubt whéﬁhé?fihg\mudstones and very fine
sandstone containing .the lcwer acritarch zone in fact represents
this. intra-Boxvale interval. It must also be emphasized that
acritarchs may occur within the sandy facies of the Boxvale
Sandstone Member, but other than samples from 85 and 97 feet,
no material from.the member and suitable for processing was
available.... However, the existence of two,'specificaily
distinguishable .acritarch developments within the Evergreen
“:Pormation is useful in detecting the relative ages of sandstones
wi%hin the formation, and will be discussed in detail elsewhere.
The westerly limit of the acritarch swarms in the Eddystone area
lies between .Crystalbrook No.1 (6.5% at 350-60. feet) and BMR 53
(Eddystone) (no acritarchs  in several samples from the Westgrove
Ironstone Member). No trace of the Evergreen acritarchs has yet
been found in the Eromanga Basin.
Units J3 - 6

This portion of the -stratigraphic .column representing the.
remainder of .the Jurassic, is best considered together with
sections penetrated by the American Overseas Petroléum Ltd's.,
deep tests4Strathmore.No.1,WDﬁibydilla No.1, Donnybrook No.1,

* and .Alba No.1. (Campbell, 1965}, observations from which are
presently being compiled.. .The following rotes form an interim

report on the results so far obtained.

Analysis of .BMR 47 - 50 (Eddystone)has already shown that at least
150 form species may--be recognized between the top of the Hutton
Sandstone to about..the.top of the Westbourne Formation, many of

" limited stratigraphic.distribution. .Evans.(1965)'defined the
bageggf unit. J5 by the.incoming of Contignisporites, Mnrospora

florida (Balme) and Lycopodiumsporites circolumenus Cookson &

Dettmann. This horizon occurs below the .base of EMR. 48, i.e..
within the Injune Creek Beds of the Eddystone area, and between
shot. points A239 and A232, just below the base of the Adori
Sandstone, near the Birkhead well in the Tambo aréa. .A higher
horizon, taken as the base of unit J6,.and marked by the

introduction of Dictyotosporites cf. D. speciosus, comes in
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Units J3 = 6 (Cont'd)

towards the.top of the Westbourne Formation in BMR 50
(Eddyétone),between“21d and 240 feet, .and below shot point

A211 in.the Tambo area. The name Westbourne Formation (Gerrard,
1964) .is used to .denote.beds previously reconized by Mollan et
gl.u(1965) as "Orallo Formation" in the western Eddystone area.
It is now apparent.from surface mapping and subsurface correlat-
ion that the Orallo Formation dies out and that the Blythesdale
Formation .and Gubberamunda Sandstone mergre or in part disappear
to form one.sandstone unit to the south of the Eddystone area
(Exon, pers.-comm.) so that the terminology used by Mollan et
al. should be changed as follows for the western part of the

Eddystone area.

Blythesdale Formation - Hocray Sandstone

Orallo Formation Westbourne Formation

Gubberamunda Sandstone - Adori Sandstone
ThewAddri tSandstorie dies oﬁ%hdnwbecoﬁe§~onlyra«miﬁoﬂcfeature saste
waﬁds;jwifhinathewInjuneECr€ekiBeds:A“Invsummary; formations in

"% 'the:Tambo’and Roma area should be correlated as follows:—

Palynological ' Tambo Roma

Unit Area Area
Kla | . Blythesdale
- Hooray Oralio . .

?J6 Gubberamunda
J5 We§t?ourne Tnjuge
J4 : Adori Crook
J3
Hutton

Jurassic - 'Bretaceous

The correct correlation between the Hooray Sandstone and
Blythesdale Formation - Gubberamunda Sandstone remains to be determined.
BMR 3 (Longreach), drilled very close to the Jericho/Longreach Sheet
area boundary, was drilled into the top half of the Ronlo Beds. Three
samples from this hole have been oxamined. Core at 146 feet contained

an abundant assemblage, among which were:

Dingodinium cerviculum

Muderongia tetracantha

of the D. cerviculum Zone at the base of the Wilgunya Formation.
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A core at 153 feet contained rare microplankton, Hystrichosp-

haeridium sp., ?Chlamydophorella nyei and ?D. cebviculum,-with

Dictyotosporites speciosus, Lycopodiumgporites circolumenus, Cicat-—

ricosispsorites australiensis, ., Neoraistrickia truncata, no older than

unit Kla. There was no sign of Murospora florida, and so it could
be as younc as unit K1b (Evans, 1965).

Core at 209 feet contained only spores9 Apglan0231q QggEJerJ,
Lar1001d1tes reidi (common), Cyathidites australls rimalis, Cyathidites

australis, Murospora florldagmstyX1spor1tes.cf,@§9.maJ us, Contignig-

pporites»cooksdﬁii;xIschyogporites.scaberis., The presence of M. florida

and. C. .cooksonii shows that it is no.older.than J5. The negative

evidence of the absence.of Dictyotosporites.and other spores character—

istic of J6 and K1a suggests that this horizon may be as old as J5.
The Ronlo Beds could therefore.containAsediments‘correlatingAwith

both the. Adori .and uppermost. Hooray Sandstones, but further tests on
the. Hooray Sandstone are.required to correctly 1nterpret the relatlon—

sh;p of these formations.
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APPENDIX I
BLACKALL - MITCHELL SEISMIC SURVEY

A request was received ca 22nd April 1963 from American Overseas
Petroleum Ltd., for palynological 1nformatlon from seismic shot point gsamples
from Traverse A on A.T.P. 80P, in the vicinity of S.P.L. No.1 1 (Birkhead)
well. The company was interested particularly in Line "A", SP 220-234 and
Line "E" SP1f38° The results of this examination were repcrted to the
company on 12 June 1963 in a minute from which the following notes have been

extracted. Fosil names have been brought up to date.

Observations -
| Line "A" SP111-234 and Line “E" SP1-38 form a section trending
east-north-eastwards across the strike from-approximately.the base of the
Cretaceous Témbo‘Formation-ontonihe«"Triassic9 Bundamba.Group .as represent-
eduon.ihé”G.SfQ?,.map.of Queensland. . While it.is not to.be expected that;
the formationhboundarieswonlthe.map are .accurately surveyed in this region,
the map was used.as the basis by which a suitable westerly limit to the
sampled section could be chosen.within .the marine Lower Cretaceous. SP 195

seemed to be the most suitable for this purpose. ,

LIN’E "A”

SP195, -100 feet. Lower.Cretaceous, marine. Position within
known subsurface sections not. identifiable. The spore yield was neither
large nor diverse. However, it included:

Cicatricosisporites australiensis

Contignisporites cooksonii

Chlamydophorélla nyei

C. australiensis and the microplankton C. nyei are sufficient

to indicate a marine Cretaceous age. OSeveral reworked Triassic and Permian

(e.g. Dulhuntyispora arvithola) spores were identifiable,

SP211,.100..feet, Probably. Upper Jurassic.

Spore yield mocderate, including:~

Ischyosporites scasberig.

Dictyotosporites speciosus

Murospora florida

Staplinisporitog caminus

No microplankton could be found.
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~

L. scaberis and D. speciosus. occur mainly in basal Lower
Cretaceous sediments in eastern Australia. However, the apparent absence

of . the marker species C. australiensis and the presence of M. florida

indicate this. sample .belongs to a. restricted horizon at the top of the
Upper Jurassic.. S. .caminus has not been found in definite Cretaceous
sediments. A eorrelate of this horizon is known. shortly below the marine
Cretaceous beds .of U.K.A. Cabawin No. 1 in what could be. referred to the
top of the.Blythesdale Group (higher than as identified by Union 0il in
the well completion report).

SP220* Buff sand. A most unlikely source of spores and not

processed.
SP223  White-buff sand. As for SP220,

SP22§ White-buff sand. . Although not a likely spore-bearing
sample, extraetion from this sample was attempted. . The clay fraction was
floated away from.the.sand.in an-attempt .to.concentrate any spores with the

clay. However, no spores could be detected.

o --Amoseas.Time Cross~Section Line "A", Part . 5, SP2000-949 (September
1962) indicates that.SP220-225 penetrated. well below the weathered zone. It
is.therefore reasonable.to assume.that. the sandy beds represented by these

shot points are probably barren of spbresg_

"SP229, 140 feet. . Greenish-grey, medium grained sandstone.
Probably Middle Jurassic. Older.than.the Blythesdale Group of the. Surat
Basin (Cabawin No.1, A.A.0. 1 (Roma))s Represents brackish, if not marine

facies. Fossile include:-—

Cyathidites australis . ..
Beculaﬁisporites.comaumensis
Classopollis classoides
Apglanopéisydamgieri _

aff. Mgrosgera.florida
Cinguietisporites.saevus
Annulisporaufolliéuloea
Rbgul atisporites Tamosus

(Microplankton)

Micrhystridium spp.

* Samples betweén SP220 and SP 246 are 1lsted 1f available in the B.M.R.
weather processed or not.
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The specimen with affinities with M. florida unfortunately can-
not be positively assigned to that species, a form which ranges through the
Blythesdale Group of Cabawin No.i. The combination of C. saevus and Ao
folliculosa implies a pessible correlation with the upper Walloon Coal
Measures of the Surat Basin. The remarkable feature of this sample ig the
presence of several specimens of hystrichospheres. It recalls similar
occurrences, although possibly somewhat older, in Corfield No. 3% (BEvans,
1962¢) and Brookwood No. 1 (Evans, in Pemberton, 1963). For the present,
they are taken as indicators of brackish, if not marine conditions of
deposition. No dinoflagellates could be found that might prove a definite

marine environment.

) SP232, Similar.lithology to. SP229. Spore. yield not high, but
e.g.. Lycopodiumsporites rosewoodensis de Jersey, Annulispora follicul®sa

de Jersey.were present and a Middle Jurassic age is implied. No hystrich-

ospheres could be discovered.

SP235. As for SP 232,

LINE "E 1]

-..Several samples from Line."E" between SP1 and SP38 were available.
However, only SP 25 and SP..31 were suitable.for examination: the remainder
were ofwochreous“sand,_ Even these 'points. consisted mainly of course sands
witL shale. fragments. . The few spores obtained from them probably came from

the shale component and might be reworked.

The best yield came from:-
MSP§1'that‘contained:

Ishyosporites punctatus

Applanopsis dampieri

Staplinisporites caminus

SP25 also contained Staplinisporites caminus.

In consequence both samples are prébably Upper Jurassic in age.
Both. samples-contained a large proportion of both Permian and Triassic -

"reworked" spores.

Samples from Line A" SP235-249 have also been examined to
connect . with S.P.L. No.1 (Birkhead).from which palynological data has
previously been obtained (Evans, 1962b),

LINE "A"

- . -SP235, Lithology and spore yield as for SP232 (see above).

Middle Jurassic.
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SP238. As for SP232, although grain size is somewhat finer,

SP241. Lithology as at SP238, Middle Jurassic, somewhat older

than predecessors.' An abundant sporé yield that includeds

Cyathidites australis
Baculatisporites comaumensis

Leptolepidites verrucatus

aff. Lycopodiumsporites rosewoodensis

Lysopodiumsporites spp.

Cingulatisporites granulatus

Perotriliti sp.

Applanopsis dampieri

Tsugaepollenites segmentatus
Cycadopites ef, C. hitidus
Murorahti SPe S

Classopollis sp.

Lariooidites reidi

-The presence of Murornati sp., Perotriliti sp.
of the assemblage suggests that a correlate of the base of
Measures or the top of the Hutton Sandstone is represented.

SP243, 140 feet. Hard, carbonaceous siltstone.

marine. Abundant fossils, including:-—

Rouseisporites reticulatus

Coptospora paradoxa

Balmeisporites cf. holodictyus

Trilobotriletes trioreticulatus

Crybelosporites striatus

Dictyotosporites speciosus

Cicatricosigporites australiensis

Dinoflagellate,gen; indéte. ..

aff. Ceratocystidiopsis ludbrooki

with the rest
the Walloon Coal

Lower Cretaceous,

This assemblage would seem %o fit best above the Dingodinium

cerviculum.. zone.of the base of the marine Cretaceous Lower Wilgunya Formation

and possibly below the Toolebuc.horizon,.although it could be somewhat younger

than.that marker.. Conorada Oorocnoo No.1, core 9, 1832.fwct would fit

reasonably closely.to this level,

SP244. 7??Glauvconitic sandstone.
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SP246. Carbonaceous shale.

SP249. Carbonaceous shale. Lower Cretaceous, marine.

Microfissils-abundant, includings: )
Cicatricosisporites australiensis
Pilosigporites notensis

Gleicheniidites circinidites (fairly common)

"Polypodiaceaeidites" sp.
Odontochitina operculata

Cymatiosphaera sp.

-As with SP243, this sample isnybunger than the basal marine
Lower Cretaceous zone of.the Great Artesian Basin. Whether it is older or

younger than the Toolebuc horizon is not determined.

Comments

. Line "A" SP195 to SP235 give. .the impression .of progressively
‘older horizons.in.an easterly direction as might be expected from the
regional viewpoint. ..However,_ the change in rock type between SP225. to. SP229
may have some bearing on the pre~Blythesdale hiatus detected at Corfield
anderookwood where it would seem that some of the Blythesdale and possibly

some of the Walloon are missing.

The appearance of acritachs at SP229 may be related to corres-
ponding occurrences at Corfield and.’ Brookwood, although these points may

not be exactly the same age,.

The regional trend of older section to the east is apparently
reversed at least towards the eastern end of Line "E" where Upper Jurassic

horizons are again present.

The most.remarkable feature however, is.displayed by.Line "A"
SP 241 to SP 243 in which.a.sudden .change occurs.from a Middle.Jurassic
correlate of the basal Walloon Coal Measures or top of the. Hutton Sandstone
of the. Surat Sub-basin to .a marine Lower Cretaceous correlate of the upper
part.of the.Lower Wilgunya.Formation.or younger within half a mile. This
could be explained.by faulting, but the evidence from S.P.L. No.1 (Birkhead)
makes this doubtful.

The sample from SP2499 located at the site of .the Birkhead .well,
came from no deeper than. 120 feet below surface. .. (The base of the weathered
zone was penetrated 110 feet)° However, the Birkhead well at 197 feet was
of early Middle Jurassic.agep comparable with that of SP241. An important
hiatus. therefore occurs between 120. and 197 feet. Presumably this hiaztus
comes to the surface between SP241 and 243,

This feature can only be interpreted as the resuit of strong

overlap occurring in Lower Cretaceous times.
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PLATE 4: SECTION 2-

CORRELATION OF THE JERICHO, BIRKHEAD
BOREE & WESTBOURNE WELLS.
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PLATE 5.

CORRELATIONS BETWEEN COMPOSITE SECTIONS THROUGH, & RELATIVE STRATIGRAPHIC POSITIONS ' OF NEAR -~
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