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AN APPRAISAL OF THE PHOSPHATE PROSPECTS -

OF THE BOWEN BASIN

FOREIIQRD
Eyy L.C. Noakes

Record 1965/37 “"An Approach to the Search for Sedimentary Phosphate"
by J.A.Kaulback suggested a pattern for the fundamental study of phos-
phate potential in sedimentary basins. This record by the same author
seeks to apply the pattern to the Bowen Basin in Queensland as an example
of the method and of the type of conclusions that can be drawn.

The Bowen Basin is not a simple or straightforward example for tes-
ting the application of this technique; sedimentation in three geogra-
phical provinces and inevitable facies changes within and between them
result in complications which demand a lengthy review., But this ser=-
ves to emphasise that a review needs to synthesise current knowledge of
the basin and to summarise the facts on which interpretation of environ-
ment and assesment of potential can be based, if it is to be of continu~-
ing use to investigatorse.

It is hoped that this review will serve a useful purpose and that
other organisations will addopt or improve this pattern to provide basic
appraisals of other sedimentary basins so that the search for sedimenta-
ry phosphate in Australia may continue along increasingly sound lines,

SUMMARY

A brief review of the geology of the Bowen Basin is given, including
a description of areas of deposition, stratigraphy, structure, and summary
of geological history. Following lines suggested in Record 1965/37, the
phosphate potential of the basin is discussed under two headings:  Preli-
minary Analysis, where formations most suitable for phosphorite deposition
are selected, and Detailed Analysis, in which are selected those litholo-
gical sevtions from these formations, which are likely to contain phospho-
rite.

The lithostratigraphy of the Bowen Basin is complicated by the subdi-
vision of the basin into three separate depositional provinces - the western,
central, and eastern provinces. Between these provinces there are great
variations in depositional environment within the same time units, so that
the phosphate potential of rocks deposited within the same unit can only
be analysed in a general way. Detailed analysis must be restricted to
formations only, and these are almost invariably confined to one of the
major depositional provinces.

The Permian Middle Bowen Beds are the only rocks deposited in one
period of continuous marine sedimentation, and, as all known economic depo-
sits of sedimentary phosphate are in rocks of marine origin, all non-Permian
units (which are predominantly non-merine) are eliminated as unlikely to
contain economic phosphate depostse.

From the Permian Middle Bowen Beds, detailed analysis indieates three
major and three less important lithostratigraphic groups with high phosphate
potential. This indicated potential is broadly endorsed by the few assays
available from the sequence. The groups selected are (in order of importance):

(1) Barfield and Flat Top Formations and equivalent formations in
the Back Creek Group.

(2) Cattle Creek Formation.

(3) Mantuan Productas Beds.

(4% B uffel Formation,

(5) Ingelara Formation.

(6) Sirius and Stanleigh Formation,
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INTRODUCTION

LOCALITY

The locality of the Bowen Basin is shown in Fig.l and
Plate 1. Rockhampton and Mackay are the principal ports. .The area
is crossed by north-south and east-west railways, and by a good
road network:

SOURCES

Information for this review was gathered from both pub-
lished and unpublished B.M.R. Records and reports (see References),
from which extensive portions are quoted verbatim. Valuable help
was received from Dr., J. M. Dickins and Mr. E, J. Malone.

REVIEW OF GEOLOGY

AREAS OF DEPOSITION

it
Bk

The Bowen Basin is a northerly trending synclinorium,
600 miles long and 100-200 miles wide, filled with 30,000 feet of
mainly Permian and Triassic rocks which in the south are trans-—
gressively covered by several thousand feet of the continental
Jurassic and marine Cretaceous of the Surat Basin. To the east,
the basin is bordered by “the Middle Palaeozoic Yarrol Basin sequence
mainly, and in part by Lower Palaeozoic metamorphics and intrusives
of the coastal cordillera, and to the west by similar rocks in and
around the Anakie Uplift.

The Bowen Basin may be divided broadly into three depo-
sitional provinces: a western province, which consists of the
Denison Trough, flanked by the Springsure Shelf to the west and
the ‘Comet Ridge to the east (Fig.2); a central province consisting
of the northern trough flanked by the Collinsville Shelf to the
west, a south-eastern shelf which became a trough in the Upper
Permian, and the Mimosa Syncline trough; and the eastern province
consisting of troughs flanking both sides of the Connors and Auburn
Arches and extending eastwards between them. These provinces are
characterised by distinct facies.

The Bowen Basin can be further divided into a number of
structural elements (Fig.2), which are closely related to the three
main depositional provinces of the Basin as well as to the depo-
sitional areas of individual rock units. The axis of the central
trough migrated from one unit to another and the trough shrank in
size, so that the youngest sediments (middle to upper Triassic)
were deposited in the most restricted downwarp.

STRATIGRAPHY

The stratigraphical succession of the western and central
provinces of the Bowen Basin is summarised in Table 1 and Fig.4.
Stratigraphic information on the eastern province is not yet
available. The depositional areas of the major regional rock units
‘are shown in isopach maps in Fig.3 which are based on present
thicknesses of the rock units (estimated or measured in outcrop, by
seismic. survey or in o0il wells - Table 2). Outcrop geology is shown
in Plate 1.

Each of the regional rock units consgsists of one or more
formations recognised in the three main outcrop areas of the Bowen
Basin. The stratigraphical relationships between the rock units
of the three areas are shown in Fig.4. Rocks older than the Permian
are considered as a part of the Drummond Basin, to the west of the



Fig. 4

Dunstable Fgfmaﬁon

Bureau of Mineral Resources, Geology and Geophysics.

June 1964,

SPRINGSURE _SHEET 3 BOWEN  SHEET MT COOLON SHEET MUNDUBBERA SHEET
WESTERN AREA EASTERN AREA CLERMONT SHEET (SOUTHERN PART) (CENTRAL AND EASTERN PARTS) (WESTERN PART)
MIDOLE o Moolayember  Formation Teviot Formation Moolayember Formation
UPPER TRIASSIC
' Clematis ~ Sandstone Carborough Sandstone Clematis Sandstone
LOWER
TRIASSIC Rewan Formation
§ . Bandata  Formatio Baralaba Coal Measures
andanna  Formation . v
| g o (upper part) | Upper Bowen Coal Measures ‘
UPPER £ B .
PERMIAN B Gyranda Formation
Band?m?er pz%(“aﬁo" Fat Top Formation
0 _— ; —? - ? Unit C i
- : i e Toer—==  Unit C i) Strovhal '3 n Barfield formation
& Peawaddy Formation ptie et —= 9 Slomalesi e . Oxtrack Formati
? ? T g TYYTITY T ! x ]c]'[ 9{‘ Fagrgn T
s | e Catherine FSands.'rone‘ WT T Collinsville Unit Bs ( ” ( { \M { ( [ ’“
2 Colinlea  Formation Ingelara_formation | | i Wember S— IR il
_ | Aldebaran Sandstone | | Coal Measures Unit B, e |
_ = T Sirius Fomaﬁosztgircm | J. J. d ’ ’i
LOWER | 2 |  2andstone, Stanegh Formtion Unit A ik )
PERMIAN _ Dilly Beds (Marine part) Buffel. Formation
= ‘ Pl At L > -
5t B i Gosaons | 00, Foomation ol .
2 M ITWHH II Undivided freshwatey ' | h Lower Bowen Volcanics Camboon ~ Andesite
§ L ;&Liﬂ WL sediments (in subsuriace) }\
" - i { + =
Joe Joe Formation i) In Gogango - Rannes area basement appears
A il to be Lower Devonian or older
AT HHIHHIE | ’
UPPER D
CARBONIFEROUS i |
- it ;: il Bulgonunna Volcanics
U!f I
_ L hi T
ow Ducabrook Formation \ ¥ 7
LOWER - — |
CARBONIFEROUS ‘Ray_mond Sandstene ' ~LLMN , | Drummond Group
Mt Hall 'Cor;g_&pmerate gsgg;‘["?ge': :*S J“N Undifferentiated
. F“MNW\N Volcanics R Mt Wyatt Beds
elemon Formation N I
DEVONIAN Bl pwake veramorgies L[ UOIUEY
AND
OLDER Ukalunda Beds

To Accompany Record No. 1965/5]




TABLE 1. STRATIGRAPHY OF PERMIAN AND TRIASSIC ROCKS
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- ’ © - .
Sandstone ormation agd micaceous Sandstone Lithic sandstone. ntrusive episode.
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2
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- ollowed by terrestrial
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stone, sand- stone and coal. ¥ minor conglomer-
stone and thing ate.
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interbeds
—t= = —
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Bowen Basin, and are not discussed in this paper; nor are post-
Triassic rocks, belonging to the Surat Basin, which overlaps the
Bowen Basin in the south.

The Permian is the only System represented which con-
tains rocks of marine origin (Middle Bowen Beds, Fig.4). All known
economic deposits of sedimentary phosphate are in rocks of marine
origin and therefore for the purposes of this report it is reason-
able to eliminate all non-Permian rocks as unlikely to contain
economic deposits of phosphate. A brief description of the litho-
logy of rock units in the predominantly marine Permian follows,
to which is added, for the sake of completeness, a description
of Triassic rock units,

PERMIAN

The Permian rock units listed below are described in
order, from oldest to youngest.

l. Undivided Freshwater Sediments and Lower Bowen Volcanics.

11. Middle Bowen Beds (Units A. B. and C.)
UNIT A.
SPRINGSURE AREA:

Stanleigh Formation

nStaircase Sandstone

Sirius Formation

Cattle Creek Formation
NORTHERN BOWEN BASIN:

Unit A.
BANANA-CRACOW AREA:

Buffel Formation

UNIT B.
SPRINGSURE AREA:
Colinlea Sandstone

Aldebaran Sandstone

Ingelara Formation

Catherine Sandstone
NORTHERN BOWEN BASIN:
Collinsville Coal Measures

UNIT C.
SPRINGSURE AREA:
Peawaddy Formation

Bandanna Formation
NORTHERN BOWEN BASIN:

Unit C.
BANANA-CRACOW AREA:

Oxtrack Formation

Barfield Formation

Flat Top Formation

Undifferentiated Back Creek Group

111. Upper Bowen Beds.




THICKNESSES OF REGIONAL ROCK UNITS
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1. Undivided Freshwater Sediments and Lower Bowen Volcanics
| - (Fig.3, Isopach 1) '

. The earliest deposition in the Bowen Basin took place
in two almost separate downwarps. The larger is an elongate
trough occupying the eastern margin of the Basin. This trough
received dominantly andesitic volcanics and sediments derived
from volcanics, and, near its eastern margin, spilitic pillow
lavas. The volcanics wedge out rapldly to the west, where, in
the north of the area, they are unconformable on Upper Carbon-
iferous volcanics and intrusives. To the east, they overlie
Carboniferous sediments of the Yarrol Basin without obvious
angular discordance. The youngest sediments in the Lower Bowen
Volcanics trough are marine fossiliferous tuffs, which indicate
that the entire pile subsided below sea level. Some of the
sediments are thought to have been deposited in deep water. The
thickness of 12,000 feet shown in the centre of the trough is
probably conservative, but indicates the order of magnitude of the
subsidence.

At about this time, a dominantly freshwater sequence was
deposited in a deeply subsiding, slightly elongated depression in
the south-west of the Basin. This downwarp is the oldest recog-
nisable expression of the Denison Trough. Generally, a ridge of
Devonian~-Carboniferous volcanics and sediments, the Comet Ridge,
separates these two depositional areas.

These two units are at least partly contemporaneous,
as both pass upwards with little or no break into fossiliferous
marine sediments of the same age. The two units represent the
initial sedimentation within the Basin, though their bases are
rarely exposed. Their upper limits are marked by the beginning of
widespread marine sedimentation and the end of vulcanism in most

areas.

11. The Middie Bowen Beds

Units A, B, and C of the Middle Bowen Beds were each
deposited in a generally uniform area and environment; +the units
are separated by important and basin-wide changes of environment
which are reflected in the sedimentation and palaeontology.

Unit A represents the earliest marine sedimentation in
the northern trough; Unit B was deposited during a period of
expansion and shallowing of the sea with coal measures developed
around the north-western margin; Unit C is a much more widespread
transgressive unit than Unit B and was deposited during general
gubsidence.

UNIT A.
(Fig.3, Isopach?2)

Unit A is the oldest dominantly marine sedimentary
sequence in the Bowen Basin. The change of environment from non-
marine to marine (which took place during deposition of the Lower
Bowen Volcanics in the northern Bowen Basin) and the more wide-
spread sedimentation indicate general subsidence of most of the
Bowen Basin. The main loci of deposition of Unit A are the Denison
Trough, which continued to subside, and a northern trough situated
parallel to and west of the centre of the Lower Bowen Volcanics
trough. The present eastern limits of Unit A are mainly structural,
and its original extent to the east was much greater, as indicated
by the thickness of Unit A in the Strathmuir Syncline. The fairly
straight western boundary of the Denison Trough follows a fault
zone stretching from Reid's Dome to the southern Springsure Shelf,
which is apparently associated with a marked reduction in thick-
ness to the west. This fault zone was probably active during
deposition. Outside the two main depositional downwarps, Unit A
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MEASURED SECTION OF $IRIUS FORMATION (SI2)

Measured in Staircase Creek at foot of Staircase
Range (Springsure North Run 2, Photo 50I!)
(Measured by J.M. Dickins, P R.Evans,and A. Fehr
using dip and~paced distance across strike.
Distances checked on aerial photographs. Basal part
of Aldebaran Sandstone measured by Abney Level,
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Staircase Sandstone

-8 = Some feldspar and micae

A8 below, poor outorope

Some pebbles up to 2" (quartz and igneous).
Grey, some feldspar and mica; some siltst. lensess

Black to grey, gypseous siltste. grading up into interlaminated
dark siltst. and buff sste.

Calcareous, micaceous, buff, coarse siltst., sst., and grey to
buff siltst.

Calcareous sst., as above.

Siltste or clayey siltst. grey to buff.

Grey, clayey fine siltst. and sandy coarse siltst. with two
1 fte thick calcareous sst. and pebbly sst. beds, cobbles
up to 6",

Coarse siltst. to fine sst. and fine argillaceous siltst.,
grey, brown and red with some ferruginous concretions and
gypgume

Feldspathic, many wormburrows, pebbles up to 1". White or grey.
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Figure 7

GENERALIZED MEASURED SECTION IN STANLEIGH FORMATION AND
STAIRCASE SANDSTONE (S9)

Measured in Orion Creek (Springsure North Run-2, Photo 50I1)
“  (Measured by E.J. Malone, B. Sell (Minad) and R.W. Stephens
- (Minad) using dip and pace and compass)

probably top of
Staircase Sandstone
no_outcrop

1800 {6 66

Z/0

o

3
(o)
N |
“
Q ) - Semi-friable to medium hard feldapathic quartz sst., with soattered 7
E ot pebbles and many prbblo conglomerate banda; some hard, ferruginized,
< cnlcarsous 8st.
v
\ 14

/ i’ -
<
S
x
=~
[N .
“y

1200’

SR Flaggy near hase, semi-friable, yellow quartz ? feldspathic sste
A

[ Interbedded .sat. and siltst.

Poor outerop, as below.

)
N
< Blue grey to dark grey, carbonaceous in part, siltst., micaceous
and gypeiferous in places, with concretionary f ruginous bede \
: and zones.
X
E
(i
1
@
400’
©
N
Ay Plue grey to dark grey ? carbonaceous siltet., micaceous and
Kypsiferous in parta and cantaining bede and zones of concretionary
5 217 iron oxide. -
N
[%] /
/ Semi-friable, cross-bedded sst.
Thinly i{nterbedded silltset. and sst. with same shale.
Fossiliferous, calcareous 8st, Schizodus and Oriocrassatella. (215, 216)
AF/5,/€ Crose-bedded,'.luartz, lithic, ? feldspathic sst,, semi-friable,

.bapdiecaloarecus and foesiliferous in part; some ferruginous cet,.

[+]
poor ourcrop, .

with some shaley
siltst. oufcrop —
0'= 365' in section S8
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Figure 8

MEASURED SECTION IN LOWER PART OF STANLEIGH FORMATION (S8)

Measured in a south branch of Orion Creek ( Springsure North, Run 2,
Photo 501t )

(Measured by J.M.Dickins, P.R.Evans and A.Fehr using chain, pace,
and Abney Level)

395’
Well bedded (up to five feet thick), greenish grey micaceous,
feldsputhio ast.
365’ }
365'= 0O' in section 39
.
222 Mainly nd cutcrqgp. Some laminated grey siltst. near top
grading into fine-grain feldspathic sst.
Also some ailtnf. as below.
n
-
!
\
)
- 6" rod ferruginous silty bed
Sandy siltst., as below
T 1 ft, medium to coarse~-grained, ferruginous calcareoup est.
Scale 2= 100" - bed with fossils (2214)
v 7 . Sst. poorly sorted and with very silty matrix
Scale 4'= 100 Pebbles up to 3". :
l AF20 4 ft. basalt dyke.
AF22 ——— )
2 ft. basalt dyke.
1 ft. medium to coarse-grained ferruginous and calareous 8st.
Small pebbles near base up to 3I".
Predominantly esandy siltst., aome silty sst.
5 ft. basalt dyke. 8iltpt. baked on either side.
Irregular basalt intrusion.
1 ft. well-bedded sst.
As below, lessor siltst. -
1 ft. 8st. bed as below.
4" set., medium~grained, ferruginous, concretionary, with many
feldspar grains.
Pebbles up to §".
Dark grey siltst. and poorly sorted very sandy siltet. with meny
coaree and very coarse grains of feldspar and quartz, crudely
bedded; "tillitic".
.
z2/ o *
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Figure 9
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MEASURED SECTION IN CATTLE CREEK FORMATION (S13)

Upper part of Cattle Creek on the west flank of Reid's Dome
between points SP 209 & SP 210 (Springsure, Run4, Photo 523) {
(Measured with Abney Level by R.G.Mollan & E-J. Malone)

(PREFIX $P203)

DIP / DIRECTION OF DIP
LITHOLOGICAL SPECIMEN NO.

overlain by ss.
as_below

AL DEBARAN SP2/0 335°
SANOSTONE G Cl-@ kaolinitic otz s8., some curh. laminae 'md' snndy siltst. lnt.erbed's.
300 mic. carb. sandy giltst. interbedded wi’th f-m reldspathic-lithic-qtz ss.
I % :
| = ‘
- . e faw pebbles.
87/250 =-ofss) {oor
= -=(siltst)
g calc. 1lithic ss. bed.
t F—] L. % thinly interbedded sandy siltst. and v.f.85. carb. laminae, ab\mdu!nt. worm
< E = burrows with chewed-up bedding, few calc. coneretions.
3 =-c 88. as below.
x 67/270° D = =%
L? . E—El .« feldspaihic, lithie Gtz ss., mic., carb. laminae.
. dark greir mics clayey silist. - no pebbles, yellow powdery
200" mineral (? jarosite).
.
67250 .
\
poorly stratified clayey silty ss. ns below.
C o
as helow, few pebbles.
. °
X 4’240
t:: calce beds (9") in unsorted ss. as below, fewer pebbles and errntics.
g (zone of mild shearing and Taulting with calcite veining).
1
2'/270° 100
Lk] unsorted conpglomeratic silty 8s. a8 below.
~l
Ty .
~
=~
Q :@
X calc.
e .unsorted poorly stratified blue-crey (b_ui‘r-.grcy when wenth‘ercd)
conyvlomeratic, 8ilty to rranular|lithic 1tz ss., mic., carb.,
2'/275‘ vellow ? jorosite, 1long crude beddins.
B — calc. :
gramles nnd rebbles common and scattered thronch rock, pebhbles smooth,
@ calc. rounded - also anmlar cobblrs ~nd blncka (aonsist of' metnsedimwents,
: martzite, voleanics) & 5' across, flat bases varallel bedding,
. . A calc. which i8 very slirhtly depressed. Caleareous and termginous beds :bout
1°/310 1' thick.
. g N : N
Horizontal S$P209 0 - . Coguinitic zones with marine shells
exposed base,
no oufcrop .
’
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5. .
extends as a fairly thin sheet over the ridge between them and
as a widespread, thin fogsiliferous limestone in the south~east.

Correlation of the Stanleigh Formation, Cattle Creek
Formation, Staircase Sandstone, and Sirius Formation of the Spring-
sure area with Unit A of the northern Bowen Basin i1s based on faunal
evidence and regional stratigraphic evidence. The Buffel Formaticn
below the Oxtrack Formation in the Bananz-Cracow area is included
in Unit A; it is similar in lithology and fauna to the Yatton
Limestone, which is at the base of Unit A in the northern Bowen
Basin,

SPRINGSURE AREA
Stanleigh Formation 1100' (Figs. 7 and 8)

The Stanleigh Formation consists predominantly of blue
silty carbonaceous shale, with interbeds of yellow/brown cross-
bedded lithic sandstone, of which some are calcareous at the bhase
and middle of the- sequence. Locally the Formation contains zoned
clay ironstone concretions {up to 50 cm long) including fossils
or pebbles, some dark gypsiferous shale, and one coquinitic lime-
stone bed, the "Eurydesma Limestone". It was probably deposited in
a marine environment which gradually replaced the freshwater con-
ditions indicated by underlying strata. The occurrence of
gypsiferous shale suggests restricted circulation, and cross-bedded
sandstone would be consistent with shallow deltas subject to marine
incursions, The Formation grades upward into Staircase Sandstone.

The unit is underlain, with a gradational contact, by
the Orion Formation (300'), which consists of interbedded granular
lithic quartz sandstone with scattered peblbles, siltstone, and
shale with plants. The base of the Orion Formation is not seen:
it is thought to be equivalent tc the Undivided Freshwater Sedi-
ments (4600 max.) and to have freshwater or swampy origin.

Staircase Sandstone 700' (PFig.7

This sandstone is a jointed, c¢ross-bedded, fine to medium
grained, well cemented quartz sandstone, with conglomerate and pebble
interbeds. Kaoclinite cement may indicate lacustrine or deltaic
deposition, The unit is overlain conformably by the Sirius Formation.

Sirius Formation 350¢ {thinning southward) (Fig.6)

This Formation consists of fossiliferous interbedded shale,
ailtstone, and fine-grained lithic-quartz sandstone with argillaceous
laminae. Grey and buff siltstone beds commonly contain gypsum and
jarosite; some are calcareous. Pebbles and cobbles are scattered
in basal beds. Angular blocks of epimetamorphic phyllite up to 3°?
leng occur in the sandstone beds. Sorting is poor and disseminated
pebbles may have a glacial origin, or may have been carried from a
nearby landmass by dense, sedimeni-~laden currents. Apatite is a
significant accessory mineral. The Formation was probably deposited
in a restricted shallow, marine basin; it is conformably overlain
by the Aldebaran Sandstone.

Cattle Creek Formation 1625' (Fig.9)

Cattle Creek Formation is a fossilifercus, dark grey, poorly
sorted, conglomeratic, silty sandstone with thin calcareous beds.
The sandstone contains mica, carbonaceous material, and lenses and
bands of gypsum with associated jarosite along bedding planes. Pebbles
cobbles and boulders of metamorpvhic rocks cccur throughout the section;
cobbles and pebbles are rounded but boulders are angular. There are
fine to medium grained lithic-—-quartz sandstone interbeds (30') with
slump-structures. Some are calicareous. Fossiliferous limestones up
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to 10' thick occur (pebbly, shelly, coquinitic or bryozoan),
including the 10' Eurydesma Limestone. This Formation has poorer
sorting than the Sirius Formation, and is characterised, as is the
Sirius Formation, by the absence of feldspar and the presence of
30'-50" of tuff. Apatite is a significant accessory mineral. The
unit is marine, and was probably deposited in a restricted basin,
Its origin is probably similar to that of the Sirius Formation. Its
base is not exposed. It is overlain conformably and gradationally
by the Aldebaran Sandstone. Possible relationships to other form-
ations are shown in Fig.5. A sample from a nodular sandstone
interbed at Reid's Dome contained 12% P205 (see Appendix 1).

NORTHERN BOWEN BASIN
Unit A.

Unit A in the Northern Bowen Basin was deposited on an
uneven basement of Lower Bowen Volcanics, and thicknesses vary from
400' to 2800' (Fig.3). Predominantly it consists of fine-grained
tuffaceous quartz greywackes, silt and quartz sandstone with minor
limestone interbeds, and to the west cross-bedded quartz sandstone
with pebble conglomerate. In the east (Mackay) it crops out poorly
as brown ferruginous greywacke with brown calcareous siltstone. It
has a marine origin probably moderately deep, with a western shelf
facies and eastern marginal facies.

BANANA-CRACOW AREA
Buffel Formation 640"

The Buffel Formation consists of fossiliferous calcarenite
and coquinite with some chert interbeds, grading laterally (to the
north) and vertically to hard white aphanitic chert or silicified
limestone. A volcanic pebble conglomerate with fossiliferous lime-
stone matrix occurs at its base. It is of marine origin, probably
neritic, and was deposited in a cold climate, in depressions in the
volcanic surface, where it was protected from subsequent erosion.
The Buffel Formation is the only representative of Unit A in the
Banana-Cracow area, and is separated from the overlying Oxtrack
Formation 'of Unit B by a time break, without angular disconformity.

UNIT B
(Fig.3, isopach 3)

Unit B is less extensive in the south-east than Unit A
but has spread beyond Unit A to the west. The Denison Trough is
still recognisable as a distinct downwarp, though for the last time.
Unit B includes extensive sand sheets, probably fluviatile in part,
which extend beyond the Denison Trough to the west (the Colinlea
Sandstone) and to the north-east across the Comet Ridge. In the
northern trough, Unit B transgressed beyond Unit A to the north and
west, with the development of the Collinsville Coal Measures around
the northern margin. The Blair Athol Coal Measures occupy a position
relative to the Denison Trough similar to that occupied by the
Collinsville Coal Measures relative to the northern trough.

The Calen Coal Measures, cropping out north-west of Mackay,
are tentatively included in Unit B. The coal measures include thick
quartz sandstone units and are lithologically similar to Unit B in
the Collinsville area.

Unit B is of generally similar lithology in both the northern
Bowen Basin and the Springsure area. In both areas, it contains
thick, cross-bedded lenticular sandstone beds and evidehce of at times
non-marine sedimentation. The marine Ingelara Formation is possibly
equivalent to the Glendoo Sandstone Member, a widespread marine
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MEASURED SECTION FROM ALDEBARAN SANDSTONE TO PEAWADDY FORMATION (S20)

Measured in creek 4 miles west of Rewan_H.S. from SP 750/I to SP 750/4. ( Springsure,
Run 4, Photo 5231)
( Measured by A.G. Kirkegaard using Abney Level) —
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Figure 1)
MEASURED SECTION OF INGELARA AND PEAWADDY FORMATIONS (S19)

Measured in Dry Creek (Springsure 1:50,000, 1955, Run 8, Photo 501I)
(Measured by J. M Dickins, B.Sell (Minad) and R.W.Stephens (Minad), based
on pace and photo distance). Upper part at section in Eddystone Sheet area.
BANDANNA
FORMATION
—
T e e e e X Grey- s Lo . , , R
i Productis 72 it IR v g e R et e O e e
ed calcareous beéd with many worm burrowings at top, overlain by 2 ft.
260 greenish-yellow puggy clay and calcareous whitish lithic set. (
Mainly esandstone with much feldspar and micas 2 ft. bed of fine
Af55 to medium-grained calcareous sst. and aome grey est.
) 26/ Siltet., groy, micncogxs, sandieT towards top.

1000’ 4 .

With feldspar and mica, calcareous.

FORMAT/ON

900’ 1

z%[é‘ : . )

PEAWADDY
o —
8~ pesi

Khaki or buff, soft weathering, mainly quartz with some feldspar
and mica and possibly|rook fragnents. Soms massive weathering;
incompletely exposed especially in middle part.

H“ -

—_— Y —p—

263
264 —
€00

Siltst.; 2 caloareocus beds, ome with coraels and crinoids.
z J . | \
Predominantly olaystone or shale, sdms sandy and with fine sandy
interbeds. L

A few concretionary ocaloarecus beds and somw oobbles and boulder
up to 2 ,ft. H{ﬁ

Maorofossils sparse. \ ;\) ‘ .

Ep ’ |

N " [
)
~
~ \
3
x f=mes © { Poor outcrop as below. Caloareous, foesilifercus beds and only a /
- 400’ - few cobbles and bouldere.
\ \ Macrofossils sparse. :
t [ K l
) 1
1
Claystone or shale and sandy siltst. In places sand predominates. \
Poorly sorted, crudely/ bedded; cobbles and boulders up to 2 fit. Iy
266 Very fossiliferous c%cretlonary lens up to 2 ft. thicke .
- t
Mdinly grey siltst. and sandy eiltst. with some fine sand, Very -
miocaceouse \
‘ \\ ,
X
x
. < ll’“" !
. ] 767 8st., calcareous, ferruginous, with pebbles. Pebbles and cobbles
lkl up to 4" across, mainly quartz, many of fine saml and some chert
. ) and vQlcanicas. -
- 8 /
{ e - Ve ' \
{ T Interlaminated black carbonaceous siltst., grey sandy siltast, and.
N \ very fine white sst. Micaceous, scattersed pebbles up to 1".
AY \ -
Ny
‘.
!
. ‘ A _ /
( z57 _ . S -
: _____’_/ s .
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Figure 12 MEASURED SECTION IN PERMIAN FORMATIONS IN THE
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IRECTION
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~
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- 2400°
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no ouvtcrop
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yellow, pink colourations, ferruginised zones

|
i

2200'
no ouvtcrop
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SP134/2
Some siltst, scattered pebble bands

sst a5 below

Sst as below; clay pellets, scattered pebbles
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SANDSTONE
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s Ie/ /
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CATHERINE
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67260°

2 thick transqressive weathered basalt silf

mic. grey -brown clayey siltstone, silt content
tncreases upwards, laminated in part

carb. laminae
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- cale.

clayey siltstone
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no outcrop
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S
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0 'o S
77280 R
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+
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T
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{,
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gtz, g/’.;/m/;r‘

*  white, even-gramed

no oufcrop

— grey silty claystone
T ] — qu.’/)cbb/)/ Cong/ame,u/e
qtz. mit. .

no outcrop

- M—: el ] = gtz fe.
67255 no outcrop

chocolate -grey shale, carb,mic.,
lenticular laminae of [ sst; two 2 Fhick
lﬁ } m-c' granular gfz. sstbeds near the base
900 = with scattered pebbles

o o
81255 spyzfz = gtz pebble layers

gfz pebble - cobble conglomerate

i

%

67240°
qfz, kaolinitic, granular conglomeratic ; strongly
cross-bedded and festoon bedded; f-m sstcommonly
confined fo boftom sets [description of pebbles cobbles as below)

8%235°

170

o

360

gtz.kaolinitic, granular lenses, conglomerstic zones, mainly
pebbles, scattered cobbles.(description of pebbles, cobbles as beton)

10%/270°

' 3,79tz granvlar lenses

gtz.
a5 below, granular, scatered pebbles

187 220°

gtz., kaolinitic
pebble-cobble conglomerate, as below

ALDEBARAN SANDSTONE

gtz. kaolinitic, granular;
pebble -cobble conglomerstic
confent increases up, as below

as below, scattered pebbles

cobble -pebble conglomerate (pebbles and cobbles s below)

qlz., kaolinitic, granular ;

pebble -cobble content, in pockets and fenses, incresses w;
pebbles and cobbles rounded to sub-rounded, consist of fine-
grained giz. kaolinitic sst, white qiz. chert and acid voleanics

320

no oufcrop

gtz even grained
gtz mic.

mic. siltstone

qlz.

rmic. silfsfone

9tz

157260

¥

AN Wm0

B
pSPIZJI A — 0=

alluvium cover

Measured in Aldebaran Creek (south branch), a small tributary, and small escarpment to the north ?X the tributary, south of
Mt. Catherine between points .SP109/2 (Springsure Nth.Run 4/Photo S5068)(Measured with Abney Level by R.6.Mollan, A.Fehr, R:L.V. Bastian)
.. et :
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YWEST LIMB OF THE SPRINGSURE ANTICLINE (S(5) ;;"}
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transgr9531ve unit in the middle of the Collinsville Coal Neaqures,
that is in the middle of Unit B.

Unit B is not present in the Banana-Cracow area. Uplift
in this area during Unit B time is compatible with general shallow-

ing of water in the depositional area which expanded westward as a
partly non-marine environment.

SPRINGSURE AREA

Colinlea Sandstone 620°

The Colinlea Sandstone consists of quartz sandstones and
conglomerates deposited as fluvial and deltaic sands in fresh water.
It overlaps pre- -~Permian rocks unconformably to the south and south-
west and is overlain by the Peawaddy Formation (Unit C) conformably,

Aldebaran Sandstone 2000' (Fig.l2)

This is a conglomeratic quartz sandstone, with siltstone
and shale interbeds and very minor coal seams. It was deposited
in freshwater deltaic and fluviatile conditions, similar to those
of Staircase Sandstone but with stronger currents.

The Aldebaran Sandstone is conformable on the Sirius
Formation in the Springsure Anticline; in Reid's Dome it grades
downwards into the Cattle Creek Formation. To the south it overlies
the Sirius Formation unconformably and is transitionally overlain
by the Ingelara Formation.

Ingelars Formation 690° (Figs.10, 11 and 12)

A poorly sorted sandy siltstone, with silty claystone and
fossiliferous shales, with lenses of pebbles, this Formation is
carbonaceous and pyritic in places, with gypsum and jarosite bands,
calcareous concretions and boulder erratics of igneous rocks. It
represents a restricted marine incursion, and is conformably over-
lain by the Catherine Sandstone, and in the southern part of Reid's
Dome by the Peawaddy Formatiocn, where the Catherine Sandstone has
wedged out.

Catherine Sandstone 500' (Figs.1l0 and 1 )

This unit consists of fine grained, white-grey, micaceous
quartz sandstone, some pebbly, with glauconite and tuff grains at
the top, and minor shale. It is marine, with evidence of paralic
depositional conditions in the north. It thins to the east, and
is absent in the south, where it has wedged out. It is overlain
conformably by the Peawaddy Formation.

NORTHERN BOWEN BASIN

Collinsville Coal Measures

The Collinsville Coal Measures consist of coal seams,
quartz sandstone and interbedded carbonaceous shale and siltstone,
with conglomerate or pebble sandstone at its base, overlying the
Carboniferous Bulgonunna Volcanics. The middle marine Glendoo
Member consists of fossiliferous quartz greywacke. The Collinsville
Coal Measures are conformably overlain by Unit C. They pass south-
wards into an equivalent Unit B facies consisting of an arenite-
siltstone sequence with interbedded pebble and conglomergte beds,
They were deposited in deltaic or swamp conuLtlons merginal to a
shallow marine environment.



Figure I3

MEASURED SECTION OF THE PEAWADDY FORMATION (S26)

Section beginning 3% miles north-east of Tanderra Homestead and ending 2 miles south-south-east
of the homestead (Springsure, Run |, Photo 5114) (Measured by J.M. Dickins and R.G.Motlan,using
Abney Level for the top 90 and calculation with the aid of Abney Level and aerial photos for the bottom 3507)

Poorly sorted siltst to very coarse grained sst., bu/] to white, ?/ithic.
Tuffy looking Many dark fragments. Pebbles up to % and marny c/ay
SP 175 480 4 pellets or pedbles, appearently greenish when fresh. Bedding irreqular
Mantuan Productus | © and concretionary. Very fossiliferous - crinoids, bryozoansbrachiopods
Bed 4 pelecypods and gastropods. I by f calcareous m grained Iithic sstat fop.

/ Grey, clayey silfstone and [ grained sstwith lenses of white ithic material

Fossil Collection 2;;- Lenticular bed of vf grained white ?/ithic sst underizin by 6" qypsum band,
Distinct concretionary horizon. Flat on top, rounded on bottom. Very

® fossiliferous. Buff to white cajcareous lithic material, siftst predominates
Cobble &°across of dark indurated silfst or sst - hornfels!
In creek there are large blocks of similar materisl up to 2 ‘or more scross

Concretion /8" thick by 3° -grey calcareous siltst

£nd of outcrop

SPed4s | |
from interval 410-440" 421" 4

©
Varying from grey silfst. to grey f sst
Much mics and plant debris - polygenetic!

A litfle gypsum. Yellow thin  2jsrositic laminge. Many clay pellets
and small, scatfered pebbles up fo 2” across

375
440’

366’

| No outero -
400 361’ P

LITHOLOGICAL SPECIMEN NO.

Mainly grey and buff clayey siltst with mica and corb. Jfragments
along laminse, inplaces white clay blebs and fhin laminae
of Yarosite. Some fine sst

SP650 350" SP174 350°
= © Dark carb siltst with much plant debris and 3 few

crinoid ossicles. Some cajcareous concrefions with shelly fossils

300’
No outcrop

ESTRIT White o buffy very calcareous c sst with very angular qiz. and feldspar, small pebbles of gt
SPI70 —— and lithic material. Also f-m calcareous sst with 2 higher proportion of lithic fragments
Infermitlent outcrop of siltst with much plant debris

and very micaceous sandy siltst and silty sst

SPI73 —: .
200°

SP/69 = Grey -buff; calcareous, sifly, lithic sst with gtz. and many m grains.

@ Large preces of silicifred fossil wood on surface. Also some siltst

-~

100"~ °
No oufcrop

—SP176 —0

Overlying whife fo yellowish buff, m gtz sst with little feldspar
or mica and qfz. pebbles up fo %5* and f gtz. sst with mudh feldspar
and rmuca. Cross -bedded and with rmany worm burrows. 1op of Colinlea Sandstone

Dip taken as |° to the south, based on measurements of bedding and
dip slopes. Checked from field and aerial photo identification of beds.

COLINLEA
SANDSTONE

Bureau of Mineral Resources, Geology and Geophysics, March 1964 7o accompany Record No. 1965($7
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Figure 14

- MEASURED SECTION OF THE PEAWADDY FORMATION (S24)

LITHOLOGICAL SPECIMEN NO.

DIP, STRIKE

FORMATION

|
g BANDANNA
N
&
J .
- t

Mantuan
Productus Bed

Apparent Dip 25°
i P 476 b lw.

In Sandy Creek, 173 miles south-west of junction with Consuelo Creek (Springsure, Run 4,Photo 523)
(Measured by J.M. Dickins and N.F.Exon, using dip and photo distance and Abney Level)

£nd of good outcrop

500" -

4760 — o
Jooome

R 370

Dip 35 e
300"
200"~
100"
SP478 —+4T8 o

Some very weathered grey siltstone »

Black shaly  silfstone, grey, hard weathering siltst, thin f lithic
3st as below and several beds of greervsh -yellow puggy clay

No oufcrop '
Grey, shaly siltst, siliceous "tuffy-looking " hard siltst and greenish -yellow PUgqgy clay.

Very fossiliferouscorals, bryozoafs, brachiopods (especially productids) an¥ pelecypods]
grey-green silfst with lenticles arld thin beds of f-m grained lithic sst and white f siltst
or ?volcanic rock. Near top anguler ?shard fragments and increasing amount of white silf
Lithic sand's have pellets and angular fragments of green fgrained rock

3'of very fossiliferous lithic sand as below but whiter in colour

As below, but f-m grained with some cosrse. Possibly
more quartz. Round calcareous concretions and fossils towards top

No outcrop

Well bedded, greenish - buff lithic feldspathic sst
with fresh biofite and not a great deal of gtz.

No outcrop except near fop,
where some buff weathered clayey siltstone

Dip32°E, Strike 10° Base of section overfies f gtz ssk
with feldspar(kaolin) and some mica-
Catherine Sandstone

Bureau of Mineral Resources, Geology srd Gegphiysics, March 1964 7o accompany Record No 196§IST




Figure 15

MEASURED SECTION IN THE PEAWADDY FORMATION (S22)

Peawaddy Creek on the west flank of the Consuelo Anticline
between points SP 440/3 and SP440/! (Springsure,Run2,
Photo 5131)

(measured with Abney Level by R.G. Mollan)

exposed top,
no outcrop

——————— .S'P440// 470 T &= qts-1ithic-feldspathic se. bedaing poor, indistinct. - coquinitic in places
with ebundant marine shells (Mantuan Produgtus Bed).

!

no outerops

°y

, 400" 4
o pEm 88, 88 below,
gramlar lithic-ntz ss., white feldspathic matrix, scattered peb<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>