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SUMMARY

During the years 1961 to 1963 the Bureau of Mineral Resources
made an aeromagnetic survey of the Bowen Basin with the object of
determining the structure and thickness of potential oil-bearing sedi-
mentary rocks. Part of the basin was also surveyed with an airborne
scintillometer. The survey covered most of the area of outcropping
Permian Bowen beds and extended into the Drummond and Yarrol Basins.

It also included part of the area where Permian sediments are overlain
by Mesozoic rocks to the south.

The recorded magnetic profiles have been reduced by a factor
of approximately five and each alternate profile is displayed on a
geological base map at a scale of 1:250,000. -Estimated magnetic basement
depth contours-are displayed at a scale of 1:1,000,000.

‘ Interpretation of the results was rendered difficult by

interference between the effects of deep and superficial magnetic
horizons. Also much of the area of prospective interest for oil was
devoid of anomalies suitable for depth estimation. However, the results
indicate that great thicknesses of prospective sediments are possible
within the basin.

No radiometric anomalies of sufficient amplitude to warrant
further investigation were recorded. » :
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" 1. INTRODUCTION

The Bowen Basin is a large triangular-shaped synclinorium,
which trends north-north-west across eastern Queensland (Figure 1).
The apex of the triangle lies south of Townsville and the base is
covered by Mesozoic sediments of the Great Artesian Basin south of lati-
- tude 25 S. It was the site of extensive sedimentary deposition during the
Permian. ' S

In this report the Bowen Basin is understood to include the
areas of outcrops of Permian rocks bounded on the east by crystalline and
metamorphic rocks of the Eungella Strip and the Gogango Structural High,
and on the west by the Anakie Structural High. It also includes those °
areas where the Permian rocks are covered by Mesozoic sediments and
Tertiary volcanics (Plate 2).

Interest in the Bowen Basin as an o0il and gas prospect was
aroused in 1900, when natural gas was discovered at Roma in a Government
water bore. By 1932 twenty-five deep wells had been drilled near Roma in
the search for oil or gas. Although oil shows were often encountered,
only one well, A.A.0. Roma No. 1, produced a limited quantity of petroleum.

In 1934, following a programme of shallow stratigraphic
drilling, a:deep well was drilled by Oil Search Ltd at Warooby, seven
miles east of Roma (Plate 16), which yielded 600,000 cubic feet per day of
natural gas. Between 1936 and 1939 the Arcadia No. 3 well (Plate 15) was
drilled by the same company in Permian rocks 90 miles north of Roma. It
yielded 3,000,000 cubic feet of gas from three horizons, but no oil.~

Systematlc regional mapping of the southern Bowen Basin was
commenced by 0il Search Ltd during the 1936-39 period. Shell Development
@neensland)Ltd commenced & geological and geophysical survey over a large
area in 1940, and later several other companies became interested. '

In 1960, geologists of the Institut Francais du Petrole reviewed
(Trumpy, Guillemot, & Tissot, 1960) the Bowen Basin, among others, at the
request of, the Bureau of Mineral Resources (BMR). Their report on the 0il
prospects was not encouraging, but they considered that commercial
accumulations of gas might exist in the Roma-Surat area. During the
following year oil in commercial quantities was struck at Moonie, in the
Surat Basin. Since then prospecting has intensified in the Roma-Surat area,
Moonie has become a productive field, and several wells have struck oil. and
gas in the region around Roma.

Since»1960,»parties from the Geological Branch of the BMR have
been active in the Bowen Basin, with the object of completing geological
mapping at a scale of 1:250,000. Provisional maps for several areas have
been prepared by the BMR in association with the Geological Survey of
Queensland, and others. are in preparatlon. A map of the basin at a scale
of 1:1,000,000 has been compiled from both government and private company
data by B. Tissot of the Institut Francais du Petrole. It is reproduced,
together with magnetic basement contours in Plate 2.

Since the regional gravity survey by Shell (Queensland) Develop-
ment Ltd that was commenced in 1940, several private companies have -
carried out both regional and detailed gravity surveys in the Bowen Basin.
The BMR commenced gravity and magnetic surveying in the Roma district
in 1947 (Dooley, .1950), followed by semi-detailed work in the Comet-
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Rolleston area in 1956 (Oldham, 1958). Several BMR regional traverses
crossed parts of the basin in 1959-60. In 1963 g gravity survey of ‘
central Queensland using helicopters was done under contract to the BMR by -
Velocity Surveys Ltd and the northern part of the Bowen Basin was covered
(Darby, 1966). In 1964, the southern part of the basin was covered by a
survey, using helicopters, done by Wongela Geophysical Pty Ltd under con-
tract to the BMR (Lonsdale, 1965). The results of these two suryeys are
shown in contour form in Plate 3. ' ' )

L

Seismic surveying by private companies, in some cases subsidised
by the Commonwealth] has been concentrated in the southern part of thé
‘basin. ‘These surveys have aimed at solvipg local problems of subsurface
structure and delineating areas of interest for stratigraphic testing. ' The
BMR made a seismic survey across the centre of the basin in 1960, from the
western margin near Anakie to the eastern margin near Duaringa (Robertson,
1961). This survey confirmed the presence of the Comet Platform (Figure 1)
and showed that at least 10,000 ft of Permian sediments were present in
troughs on either side. '

Airborne magnetometer surveys on behalf of Exoii Pty Ltd.,
- Magellan Petroleum Corporation, Union 0il Development Corporation, and 0il

‘Structure Surveys Ltd have covered parts of the Bowen Basin and ifs =~ *
margins. OSome references to the results obtained are made later in this
report. A ;oo

The survey described -in this Record covered almost all of the
area of Permian outcrop in the Bowen Basin and was extended west to ikhclude
part of the Drummond Basin (Figure 1)._ The exact boundaries were deter-
mihed by the desire to provide continuous coverage between those areas
flown for the private companies. Also some traverses were made from the
coast south of Mackay to the offshare islands of the Styx Basin. The m&in
aim of the survey was to record magnetic data that might provide infor-
mation about the thickness of the Permian and Mesozoic sediments and delin-
eate structures of interest in the search for oil. Also two scintillometers,
one inboard and one towed 200 ft below the aircraft, were operated over .the
CLERMONT and EMERALD 1:250,000 map areas to detect the presence of radio=-
active minerals,

The survey area was covered by east-west traverses flown at
two-mile intervals. Alternate magnetic profiles reduced to a scale of
1:250,000 are displayed in Plates 4 to 16, together with the geology where
available. Trend lines indicating changes in level of gamma ray intensity °
also appear on these plates where applicable. h : Tt

2. GEQOLOGY
Structure

The Bowen Basin forms part of the Tasman Geosyncline, which in
Queensland originated at the end of the Devonian and became stabilised
late.in the Permian. Downwarping of the basin probably began late in the
Carboniferous, the oldest deposits being the terrestrial Lower Bowen
Volcanics, which are now regarded as being of early Permian age. Major
structural features are illustrated in Figure 1, and surface geology in
Plate 2, .

L]
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: The basin is bounded in the west by the metamorphics of the
Angkie Structural High,which could be any age from Proterozoic to
Silurian. Some rocks are highly metamorphosed and fold axés are generally
north, with granitic intrusions and serpentinites present in some places.
Coralline limestones of Middle Devonian age are present in the eastern
flank, It has been suggested that the Anakie Structural High rose during
the early to Middle Devonian and might be continuous to the south-west
as the Nebine Ridge in the Great Artesian Basin (Hill in Hill & Denmead,

1960, p 9)°

On the eastern side the basin is bounded by crystalline and meta-
morphic basement rocks. In the south these form a structural 'high' known
as the Auburn Granitic Complex, which is not mapped in detail. The constit-
uent rocks are granites, gneisses, and schists of an age that could!range
from Precambrian to Permian, Further north the Bowen Basin is separated
from the Yarrol Basin in the east by the Gogango Structural High, which
consists of unfossiliferous slates and quartzites, and the age ofuwhich is
not definitely known.

North of the Gogango Structural High, Lower Bowen volcanics and
granites crop out in an elongated region known as-the Eungella Strip, which
forms the north-eastern boundary of the Bowen Basin sediments. The gap '
between these two structural 'highs" could have been a marine strait during
part of the Permian, in which case the Bowen Basin and Yarrol Basin sedi-
ments would be continuous in the vicinity of latitude 23°S. Cainozoic
cover makes geological mapping difficult in this area.

East of the southern end of the Eungella Strip the Styx
Basin marks the axis of a downwarping movement which caused marine flooding
during the Middle and Upper Devonian. After a period of uplift and stabil-
isation during the Permian, the Styx River Coal Measures were deposited
during the Lower Cretaceous.’

At the southerﬁ end of the survey area the Bowen Basin sediments
are overlain by Mesozoic rocks of the Great Artesian Basin. '

Recent geological mapping has revealed some complexity within
‘the broad structure of the Bowen Basin. Hill (ibid, pp 10 & 19) suggests
that both Permian and Triassic movements affected the Bowen Basin sédiments.
Folding was of Saxonian (fault-fold) style, the Triassic being the stronger.
This latter movement was probably coincident with the uplift that brought
' about the cessation of sedimentation. ~

In the central section between latitudes 23°S and 24030'S’foId
axes are generally north-west. This trend is apparent in the Dawson
Tectonic Zone, in which intense folding has produced steep dips, overturned
beds, and severe faulting. It is repeated in the Arcadia Anticline’

(Plate 15) to the south. :

West of the Dawson Tectonic Zone a more northerly trend prodiced
the Comet Platform, a feature in which Permian sediments exhibit shallow
water characteristics. Two north-west trending fault zones, which have
served as channels for Tertiary basalt intrusion, transect the structure
(Derrington & Morgan, ibid, p 209). In the southern reaches of the basin,
folding trends north to a little west of north. In this region the
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Springsure-Serocold Anticline and the Mimosa Syncline extend for 100 miles.

The southernmost part of the survey area is bounded on the west®
by the Nebine Ridge, which extends north-east from the Eulo Shelf and ’
separates the Eromanga and Surat Sub-basins of the Great Artesian Basin.

A south-east trending extension of the Nebine Ridge, kridwn. as the Roma
~ Spur, crosses the survey area in the vicinity of Roma.

The survey area also covers part of the Drummond Basin, of
Devonian and Carboniferous age. It lies to the west of the Anakie Structural
High, against which its sediments are either unconformable or faulted,
The structures within this basin are ¥road simple folds trending generally
north-north-west, except in the south-west, where north-easterly trends
.are knowno

Stratiggaggg iﬁowgg Basin)

Sedimentary deposition in ‘the Bowen Basin occurred malnly in
the Permian ;ggg}Plate 1). In the southern part, deposition continued
into the Meaozo;c, and Triassic rocks, which form a cover for the- Permian,
are contlnuous with those of the Great Artesian Basin. During the early
studies of the two basins .there was some doubt as to whether the Permian
sediments extended south to any extent beneath the Mesozoic rocks, but’
recent drilling activities indicate ‘their presence in the v1c1n1ty of Roma «
and further south into the Surat Sub-basin.” -~ T

- . = -y

The history of the basin is generally one of alternatlng marine
and continental deposition and varies from one region to another. . The
type area is around Collinsville in the north (Plate 2), but this sector
is strongly faulted, and the Collinsville Coal Measures that crop out
here are not found elsewhere. The greatest thickness of sedlments is
located to the south-west in the Springsure region.

. Permlan° Rocks of . this system were d1v1ded llthologlcally into
three members by Reid (1929),viz: . ) ' .

1. At the base, predomlnantly volcanic rocks.

2; In the centre; a sequence of predominantly marine and
deltaic strata,

3. At the top, mainly continental gsediments.

The lowest member, the Lower Bowen Volcanics, crops out
extensively along the margins of the basin. In the northern part
around Collinsville the sequence is 5400 ft thick. Reid distinguished
three suites within the member; these he named in descending order, the
Mount Devlin Volcanics, the Mount Devlin Coal Measures)and the Mount -
Toussaint Volcanics. It .consists mainly of basalts, trachytic and ,
rhyolitic flows and tuffs, and porphyritic andesites,

4

An unknown thickness of andesite and andesite tuffs, known as .
the Camboon Andesite, crops out in the Theodore-Cracow area (Plate 2).
These are correlated with the Lower Bowen Volcani¢s., Andesite 234 ft -
thick was encountered in the S.(Q.)D. Morella No. 1 well (Plate 15) at
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4634 ft, and the Arcadia No. 3 well (Plate 15) bottomed at 6036 ft in
what is considered to be Lower Bowen andesite.

The central member is known as the Middle Bowen Beds. Tissot,
on his geological map of the basin (Plate 2) has grouped rocks of similar
age together for convenience, forming three units, A, B, and C, and these
?istinctionS'have been followed irn compiling the stratigraphic table

Plate 1) ‘

The Middle Bowen Beds are best displayed in the Springsure-
SerocoldAnticline, which extends from a point 25 miles north of Springsure
to about.the same distance south of MountSerocold ind has several culmin-
ations (Plate 13). At Reid's Dome, east of Mount Serocold, the lowest
formation is the Cattle Creek Formation, consisting of dark coloured shales
with sandstone and siltstone interbeds. .

The shale is overlain by the Aldebaran Sandstone, a massive
coarse-grained sandstone with lenses of glacial pebbles., This in turn is
overlain by the Ingelara Formation, above which lies the Catherine Sand-
stone, which appears to have been deposited under freshwater conditions,
apart from one or two fossiliferous limestone interbeds.

The top of the marine Permian is marked by the Mantuan Productus
Bed, a highly fossiliferous limestone, marl,and sandstone formation. The
overlying Lower Bandanna Formation marks the top of the Middle Bowen, and
is replaced above by the freshwater Upper Bandanna Formation.

North of Reid's Dome in the Springsure area the oldest formation
is the Orion Formation, 500 ft thick, and is the lowest member of the Middle
Bowen sequence exposed on the anticline, It is unconformably overlain by
the Stanleigh Formation, a grey to black indurated shale with sandstone and
limestone interbeds.,

The Staircase Sandstone, 950 to 1800 ft thick, overlies the
shales and plunges beneath the Sirius Formation at Aldebaran Creek, The
Sirius Formation of thickness 700 ft or more is regarded by Phillips
(in Hill & Denmead, 1960) as the equivalent of the Cattle Creek Formation
in Reid's Dome, and is similarly overlain by the Aldebaran Sandstone, the
Ingelara Formation,and the Catherine Sandstone., The Catherine Sandgtone is
300 to 1200 ft thick, mainly of freshwater origin, and is the youngest of
the Permian rocks that crop out in the Springsure area,

West of the Springsure-Sevessld Anticline the Springsure Shdlf
was the site for Permian deposition of a different kind., Sedimentation was
almost entirely continental, and apart from the Mantuan Productus Bed .
none of the previously discussed strata is present, Deposition was appar-
ently continued into the Triassic, and Permian sediments probably ‘extend
west to underlie 'he Mesozoic Formation of the Great Artesian Basin.,. The
sequence consists of the Joe Joe Creek Formation,which is 2500 ft thick in
places and could possibly be as old as Carboniferous. It is:unconformably
overlain by the Colinlea Formation, consisting of 4500 ft of hassive quartz
conglomerate and sandstone. Ovérlying the Colinlea Formation is the Mantuan
Productus Bed.

East of the survey area the Middle Bowen Beds crop out in the
Theodore=ancow district (Plate 2), where they are known as the Back Creek
Group. These sediments overlie the Camboon Andesite, previously referred
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to in the description of the Lower Bowen Volcanics, and are 5600 ft thick.
They consist of fossiliferous limestone, mudstones, sandstones, and siltstones.

Further north in the Comet area (Plate 11), the Mapria Formation "
flanks the Comet anticline, and may correlate with the Catherine Sandstone
of the Springsure area. It is overlain by the Crocker Formation, consisting
of quartz sandstone, siltstone, snd shale., B, Tissot has assigned this for-
mation to the upper sub-division (Unit C) of the Middle Bowen (Plate 2).

In the northern part of the Bowen Basin the Collinsville Coal
Measures erop out in the region of Collinsville, where they are 700 ft thick.
These beds are mainly arenaceous with several coal seams, and appear to
overlie the Mount Devlin Volcanics unconformably. The coal measures are con-
formably overlain by 2000 ft of Middle Bowen marine sediments. At Homevale,
Turther south (Plate 5), 8000 ft of marine Middle Bowen sediments’are recorded.
The correlation of the Homevale Beds with-other outcrops is ‘difficult because
they lie between bands of rhyolite of unknown age. T

The upper member of the system consists of mainly continental
sediments with coal seams, and is known as the Upper Bowen Coal Measures,
Upper Permian sedimentation continued into the Triassic, and Tissot >
has grouped the non-marine Upper Bowen sediments together as Upper Permian-
Triassic, o _ N

Reid (1929) estimated the Upper Bowen Coal Measures t3 be 9600
ft thick in the northern part of the basin. They are conformable with the
Middle Bowen Beds and are characteristically fine- to medium-grained tuff-
aceous sandstone, massive and jointed. These coal measures also crop out in
the central western part of the basin near Cherwell Creek (Plate 6), where
Rowe estimated the thickness as oyer 5000 ft (Hill & Denmeag, 1960, p 195).
Volcanic material in the form of basic lava flows and tuffs is present in .
these qutcrops.

In the Theodore-Cracow area (Plate 2) the Upper Permian-Triassic «
is represented by the Theodore Group of sediments which overlie the Back
Creek Group and are 13,000 ft thick. In the Comet area (P1ate 11) .the Taurus
Formation, consisting of widely distributed siltstones, sandstones, and shales
is regarded as being of Upper Permian age.

Mesozoic. Triassic freshwater sediments overlie the Permian
sediments in parts of the Bowen Basin. Mesozoic rocks entirely cover the
Permian in the southern part of the survey area, which lies within the Great
Artesian Basin,

On the flanks of the Springsure<Serocold Anticline (Plate 13), the
Lower Triassic Clematis Sandstone unconformab.y overlies Upper Permian sedi-
ments, Further east the Clematis Sandstone is overlain by the Moolayember
Shale, where together they form the greatest thickness of Triassic rocks in
the Bowen Basin, The Moolayember Formation is unconformably overlain to the
gouth by the Bundamba Group of Upper Triassic to Jurassic continental sedi-
ments, : :

In the northern part of the Bowen Basin, Triassic.reaidual a
sandstones form plateaux {(Plate 4). The sandstones are of the order of T00
ft thick, and lie unconformably on the Upper .Bowen Coal Measures.
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The Cretaceous Styx River Coal Measures unconformably overlie
"Palaeozoic basement rocks" in the Styx Basin (Figure 1 & Plate 7).
These sediments attain a maximum thickness of 1270 ft in the Tooloombah
Creek region (de Jersey in Hill & Denmead, 1960, P 330) and are bounded
by a fault contact with Palaeozoic rocks on the eastern edge of the
outcrop.

North of Roma (Plate 16) the Cretaceous Blythesdale Group
consists of 1200 ft of sandstone and shaleé}'Which are of continental
origin except for the upper 50 ft. It is overlain by the Roma and
Tambo Formations, which are mainly calcareéus cIays interbedded with
sandstones and impure limestones,

Tertiary. Tertiary rocks cover the Palaeozoic sediments
in parts of the survey area. The Tertiary sediments are poor in
fossils, but some attempt has been made to date them on their strati-
graphic relationship to a phase of lateritisation that extended
over Queensland, possibly in the Miocene. .They are mainly sandstones,
claystones, and conglomerates. X

West of Duaringa the Duaringa Formation of shales,
sandstones, and conglomerates is over 1000 ft thick (Cribb in Hill
& Denmead, 1960 p 353). An argillaceous sequence of over 400 ft
is recorded near Emerald, and apparently extends south beneath
basalt cover. Tertiary laterite forms part of the Great Dividing
Range to the west of the Drummond Basin, and encroaches on the
survey area west of Jericho, where it overlies Permian sediments,
Tertiary sediments also overlie Cretaceous rocks south of Roma, along
the southern boundary of the survey area.

Igneous rocks, Granites are known in the Auburn Granitic
Complex, which separates the Bowen and Yarrol Basins to the south
(Figure 1)o In the north these basins areMsepara%ed by the granites
and volcanics of the Eungella Strip, where the volecanics partly
overlie, and are partly intruded by, the granités, Limited areas
of granite outcrop occur in the northern part of the Bowen Basin,
and domal structures are associated with granitic intrusion in the
Annandale region (Plate 4) (Rowe in Hill & Denmead 1960, p 195).

Dykes and sills of feldspar porphyry have developed after
faulting in the Collinsville Coal Measures. These range in thickness
from one inch to 115 ft. The Upper Bowen Coal Measures lwe also
been extensively intruded. Basic, then acid, plutonic rocks intruded
sediments in the Dawson Tectonic Zone north of Baralaba (Figure 1,
probably at the end of the Lower Triassic. » o

Extensive flows of Tertiary basalt cover large areas of
Permien and Mesozoic sedimentation from north to south. of the Bowen
Basin along the 148th meridian, and smaller outcrops are scattered
to the east of this line. These flows are known to be over 1000 ft
thick in places.
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Stratigraphy (Drummond Basin)

Sedimentation in the Drummond Ba81n commenced in the early
Middle Devonian, (Figure 1 & Plates 9 & 10). The basal Dunstable
Formation is at least 3500 ft thick, being’ malnly argillaceous at
the base and volcanic (w1th sedimentary 1nterbeds) towards the top.
These beds are unconformably overlain by the Telemon Formation, -
which consists of approximately 4000 ft of presumably freshwater
sediments, mainly conglomerates. These are regarded as possibly
Upper Devonian age (Tweedale in Hill & Denmead, 1960, p 145).

Carboniferous sedimentation is represented by the Snake
Range Group and the Ducabrook Formation, both terrestrial; together
they attain a maximum thickness of almost 10*000 ft. The Snake
Range Group of conglomerates and sandstones overlies the Telemon
Formation with a slight angular unconformlty. It is overlain by
the Ducabrook Formation, which is of a facles 81m11ar to the Telemon
Formatlon.

In the southern part of the basin the Joe Joe Creek
Formation is conformable, at least in part, with the underlying
Ducabrook Formation. There is some doubt as to whether it is of

Carboniferous or Permian age. .

3, MAGNETIC RESULTS

~ B R

Owing to the multiplicity of magnetlc horizons, the
magnetic pattern in the Bowen Basin is very complex. In order to
simplify the discussion of the results the survey area has been
divided into zones signified by letters A, B, C, etc. It is not
implied that the boundaries of the zones are néoessarlly geological
boundaries.,

The magnetic results appear in the Rééérd as proflles
superimposed on 1:250,000 geological maps (Plates 4 to 16).
1:250,000 map areas will be discussed :Lnd1v1duallyo

MOUNT COOLON and MACKAY WEST

This northernmost part of theé aréa surveyed is divided
into five zones, the boundaries of which generally follow the NNW
structural trend (Zones A to D, Plates 4 & %)

Zone A is relatively undisturbed, but exhibits a positive
gradient to the west, of approximately 10 gammas per mile., In this
zone the metamorphics of the Anakie Structural High either crop out
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or lie beneath a thin cover of Cainozoic alluvium. The low magnetic
susceptibility of these metamorphic rocks is consistent with their
sedimentary origin and low grade of dynamic metamorphism, The dis-
turbed area around and to the north-west of the Rottenstone Range

is an exception and indicates the presence of magnetic sources at

or near the surface. These are associated with an intrusion of
biotite-hornblende granodiorite, which crops out on the western survey
boundary and, on the magnetic evidence, underlies the Suttor
Formation of the Rottenstone Range.,

Reliable depth estimates are not possible over the re-
mainder of this zone, but the anomaly on Line 11 suggests a mag-
netic basement at about 12,000 ft below sea level, in the vicinity
of Boundary Creek. The flank of a steep anomaly on the western end
of Line 32 is probably associated with intruded faults along the
boundary of the Drummond Group (Zone E) and the Anakie Structural
High. ’

Zone B is marked by magnetic anomalies of short wave-length,
which yield shallow depth estimates. These are often superimposed on
broader anomalies associated with a much deeper magnetic horizon, but
the degree of interference is such that depth estimation to the
deeper horizon is not possible,

The short wave-length anomalies indicate magnetic rocks
at sea level and above, These are the Bulgonunna Volcanics which
either crop out or are covered by a thin mantle of Suttor Formation
sandstone and conglomerate., A high-amplitude anomaly trends north-
north-west from Mount Coolon and marks the boundary of the volcanics
and the Anakie Structural High. It supports the inference that a
fault contact exists between these structural units, as indicated on
section A-B of Plate 4. On the eastern boundary the anomaly gradients
become less steep as the volcanics pass beneath the sedimentary rocks
of Zone C, Magnetic basement contours arising from the volcanics are
indicated by unbroken lines in Plate 2 %o avoid confusion with those
associated with a much deeper magnetic basement to the east.

In Zone C scattered short wave-length anomalies from
superficial sources are imposed om broad anomalies arising from a
basement of considerable depth. The former are caused by Tertiary
basalt flows and dykes and Mesozoic dolerite sills and dykes. They
are present on the flanks of all of the broad anomalies, and the
smoothing process necessary to remove them cbnsiderably lowers
the reliability of estimates of depth to the lower basement.,

This zone approximates to the western flank of the Bowen Basin; in

the zone, Bowen sediments either crop out or are covered by younger
sandstones and basalt flows. The magnetiz ‘basement contours

(Fiate 2) are based on the few suitable anomalies present, and are
subject to the low reliability mentioned above. Interrogation marks

on contours indicate that in the area between Linés 17 and 27 no control
is available. For the same reason no contours are shown between the
32,000-ft line and the 24,000-ft line to the west; however, the

contour pattern suggests that maximum depth in Zone C might not be

much greater than 32,000 ft,
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The identification of the magnetic basement is a matter for
conjecture. The Bowen sediments, the underlying volcanics, and the Anakie
_Metamorphics are all too low in susceptibility to give rise to significant .
-anomalies in depth, so the magnetic basement must be at least as low as
‘the bottom of the Anakie Metamorphics, Malone, Corbett, and Jemsen (1961)

suggest a total thickness of 18,000 ft for the Upper and Middle Bowen .

beds, but the seismic evidence (Mines Administration Pty Ltd, 1963) places
the bottom of these beds at approximately 8000 ft below sea level. The
thickness of the Bulgonunna Volcanics is uncertain, and so also is the rate
at which they lens out to the east; however, Veevers, Randal, Mollan, and
Paten (1961) suggest a possible thickness of 16,000 ft at Mount Rankin
(Plate 6). The thickness of the Anakie Metamorphics is unknown, but on

the magnetic evidence appears to be at least 12,000 ft. ' g

These figures suggest that the bottom of the Anakie. Metamorphics
is greater than 30,000 ft below sea level, which is of the same order as the
depth to magnetic basement. The Anakie Metamorphics are almost certainly

'early Palaeozoic (Malone et al, 1961), and if, as Hill suggests (Hill &
Denmead, 1960), Precambrian rocks form the floor of “the Tasman Geosyncline,
it is probable that magnetic basement in this area is Precambrian. :

As the Middle Bowen Beds are the only likely source .of oil,

the underlying volcanics probably constitute prospective basement. An M

attempt to deduce the depth to prospective basement from the magnetic data
involves assumptions about the thickness of these volcanics as well as the
Anakie Metamorphics; consequently, the magnetic contours are of limited
quantitative value., However, the general configuration of the western side
of the Bowen synclinorium, as detailed on the Mount Coolon geological map,
is reflected in the magnetic basement:contours. :

A large anomaly centred near Mount Orange in the south-west
corner of MACKAY is associated with the outcropping Bundarra Granodiorite.
A similar anomaly of lower amplitude on Line 19 in MOUNT COOLON is associated
with the Gotthardt Granodiorite. Large sill-like masses of microgramodiorite
outcropping north-west of Exvale Homestead give rise to smaller and steeper
anomalies indicative of more superficial magnetic sources. . '

Zone D lies mainly in MACKAY end is marked by short wave-length
anomalies arising from surface basalt, some-of which are superimpoesd on
somewhat broader anomalies associated with outcrops of granite, adamellite, .
and gabbro. These latter are part of the Eungella Strip, which geparates
the Bowen sediments of Zone C from the outcrops of Lower Bowen:Volcanics
on the eastern margin of the survey area. They assume rectangular or trian-
gular outlines, and lineations are indistinct. The north-north-west struc-~
tural trend can be discerned in the anomalies arising from. the Lower Bowen
Volcanics, and steep anomalies that exhibit this are apparent in the
Pioneer River area and further south. They are probably associated with
basic intrusions along faults. e

CLERMONT

The magnetic pattern in this area is dominated by short wave-
length anomalies caused by extensive Tertiary basalt flows. The basalt
outcrops form-a band about 30 miles wide striking south-west across the
centre of the sheet, and are mapped in detail in Plate 6.
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The northern boundary of this band is in doubt where it is
covered by Cainozoic alluvium, and has been sketched in on the magnetic
evidence, It is not implied that the basalt is continuous over the area
enclosed, or that isolated remnants do not lie outside it. The large
anomaly east of Mount Violet possibly marks a volcanic neck.,

On the western boundary, magnetic Zone E, of relatively undis-
turbed magnetic profiles, is approximately 15 miles wide in the south and
narrows toward the north. Sediments of the Devonian-Carboniferous Drummond
Basin crop out in this zone and overlie Anakie Metamorphics, which crop out
to the east. Generally the flat profiles do not assist depth estimation, but
a few estimates of 16,000 £t (Plate 2) south of Monteagle Homestead mark the
westward cgntinuation of a basement trough that dominates GALILEE (Exoil
N.L., 1962).

A well defined anomaly along the eastern edge of this zone marks
the contact between the Drummond sediments and the Anakie Structural High,
It results from the outcrop of Silver Hills Volcanics. The sharp anomaly
on the profile of Line 22 is probably associated with a basic intrusive rock
at or near the surface,

Zone A marks the Angkie Structural High, which crosses the sheet
from north to south. Its western side gives rise to the undisturbed magnetic
field in the vicinity of Mount Vanguard; its eastern side is lost in the

disturbed field caused by overlying Tertiary basalt. 1t is unfortunate that
no anomaly suitable for a depth estimate is available in this region.

South-west of the town of Clermont the magnetic profiles indicate
the edge of a magnetic 'high' that extends south into EMERALD. This is
related to the Retreat Granite, which crops out along and to the north of
Theresa Creek (Plate 10). Some of the superimposed short wave-length
anomalies might result from upper Devonian Theresa Creek Volcanics, but they
are probably associated with serpentinite, which is recorded in the area
(Wilkinson in Hill & Denmead, 1960, p 144).

Zone B is represented in CLERMONT by a small area in the north.
It marks the southern continuation from MOUNT COOLON of Devonian-Carboniferous
volcanics, The short wave-length anomalies associated with the volcanics are
apparent only in the north. Elsewhere they are masked by the magnetic effects
of Tertiary basalt flows.

These volcanics unconformably overlie the Anakie Metamorphics
to the west and pass uncoriformably below the Fermian sediments of Zone C
to the east. Between Winchester Downs Homestead and the Const-Highway the
magnetic basement is estimated to be 3000 ft below sea level.in an area of
Middle Bowen Bed outcrop. This basement is almost certainly the volcanic
sequence, ‘

Middle and Upper Bowen sediménts crop out in Zone C,which
extends over the eastern third of the ared; and give rise to undisturbed
magnetic profiles in the north. South of Line 20, scattered remnants of
Tertiary basalt cause anomalies, which modify the magnetic ‘gradiént from
deeper sources, and the 24,000-ft depth contour shown in this region is of
doubtful reliability.
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Anomalies caused by the volcanics are not seen east of the
24,000-ft line, and estimates for this series of depth contours are
based on the broad anomalies arising from a much lower basement. It is not .
possible to say whether the volcanic beds thin out to the east, as suggested
by the seismic evidence (Mines Administration Pty Ltd, 1963). Even if they
do not, their magnetic effect would not be apparent at any great depth. »
It seems likely that the deeper basement is the bottom of the underlying
metamorphics, as was suggested for MOUNT COOLON., The contours indicate a
deepening of magnetic basement to the east, which continues into ST LAWRENCE.
Seismic evidence suggests that the Middle Bowen sediments deepen to the
east (Mines Administration Pty Ltd, 1963) but much less steeply than the
magnetic basement.

ST LAWRENCE and MACKAY EAST

ST LAWRENCE is -divided into four zones C, D, F, and G (Plate 7).
MACKAY EAST, which was covered by only four flight-lines at approximately
15-mile intervals (Plate 8) is discussed here because the .two areas are
geologically related.

Zone C of ST LAWRENCE covers the eastern side of the outcropping’
Middle Bowen sediments. The magnetic profiles are similar to those in
east MOUNT COOLON, and, after smoothing,give an indication of a deep base- M
ment, as shown by the depth contours (Plate 2). Depths exceeding 32,000 ft
below sea level are found in two depressions separated by a minor ridge
trending slightly south of west. As in DUARINGA to the south, the Dawson
Tectonic Zone (Figure 1) is not reflected in the magnetic results.

Shallower sources in this zone include the Bundarra Granodiorite,
which causes the anomaly on Line 38, and Tertiary basalt, which is apparently
wide-spread beneath the Cainozoic cover. The 1700-gamma anomaly on Line 62
could only be associated with an ultrabasic source, at an estimated depth
of 1500 ft below sea level, . o

In Zone D the magnetic profiles indicate a superficial mag-
netic basement associated with the southern end of the Eungella Strip
(Figure 1), which separates the Middle Bowen sediments of Zone C. from the
Permian and Cretaceous sediments of Zone F. The complex pattern of anomalies
in this region arises from outcropping Lower Boven Volcanics, granite, and
remnants of Tertiary basalt, Faulting is common, but owing.to the disturbed,
nature of the field, the association of individual faults with.the magnetic
pattern is difficult. This zone is clearly related to the Connors Range
Gravity Platform (feature 22, Plate 3).

The smoother profiles of Zone F mark a narrow trough of sedi-
mentary rocks, which apparently extends from latitude 21 to latitude 230.
In MACKAY it lies offshore between the coast and the neighbouring islands.
Funther south in ST LAWRENCE it underlies Broad Sound and extends onshore,
where it is known as the Styx Basin., It terminates in the Boomer Range
region in the north-east corner of DUARINGA (Plate 11).

This feature may be traced on the magnetic basement contours
(Plate 2) where depths of over 4000 ft are indicated mouth-east of Mackay. -
It becomes shallower to the south of MACKAY where 2000 ft is indicated along
a basement ridge that transects Broad Sound. Further south the basement
falls away steeply towards the mouth of the Styx River, and depths of between ¢
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6000 and 8000 ft are indicated in the région of outcrops of the Cretaceous
Styx River Coal Measures, The greatest depths occur southsggq:east of
Tooloombah Homestead where the 8000-ft contour closes along the Bruce Highway
in a region of outcropping Permian sediments.

The trough corresponds to a sinuous gravity "low'
(features 27 & 28, Plate 3) that extends as far north as Proserpine.
Steep gravity gradients in places suggest that it might be fault
controlled (Darby, 1966), and this conclusion is supported by the magnetic
data. Positions of possible fault zones are indicated in Plate 2,

Zone G exhibits a complex magnetic pattern in which sharp
anomalies of amplitudes up to 2500 gammas are separated by areas in which
anomalies of the order of 100 gammas predominate. Depth estimates on the
high-amplitude: anomalies indicate magnetic sources at or near sea level,
whereas those of lower amplitude yield a scatter of values between sea
level and 2000 ft. These anomalies of lower amplitude do not form a recog-
nisable pattern and only two depth contours are shqqg, north of Marlborough.

*
This zone delineates the South Coast Structural High (Figure 1),
a strip of low-grade metasediments and granites, with ultrabasic intrusions
in the Marlborough area. It coincides with the Coastal Gravity Complex
(Darby, 1966), and magnetic features can be related to gravity features.

The two steep magnetic anomalies centered on Lines 40 and 50,
respectively, arise from ultrabasic rocks of the Marlborough-Princhester
serpentine belt (Bill & Denmead, 1960, p 12) and coincide with'a gravity
‘high’' north-east of feature 39 (Plate 3). Similarly, the magnetically
disturbed area around Marlborough is associated with gravity feature 32, the
Marlborough Gravity Ridge (Darby, 1966). :

Some faults in this zone are indicated in Plate 7, and de
Jersey (in Hill & Denmead, 1960, p 330) records a fault contact with
Palaeozoic rocks in the eastern side of the Styx Coal Measures.

Thé South Coast Structural High has not been mapped in detail,
however, and the magnetic results suggest other possible fault zones
(Plate 2). It is not implied that faulting is continuous along the lines
indicated, or is as simple in character as the presentation might suggest.

JERICHO and EMERALD

Zone E, which occupies the central part of this area, marks
the southern part of the Drummond Basin (Plates 9 & 10). Apart from
occasional sharp anomalies associated with surface basalt the magnetic pro-
files are relatively undisturbed in this zone. Magnetic basement-appears
to be at least 12,000 ft below sea level and deepens towards the north-east.
Magnetic basement depths are of the same order as estimated geological
basement depths for the Drummond Basin. Within the Drummond Beds the Silver
Hills Volcanics is the only horizon that exhibits magnetic properties in
outcrop, and then only to a degree that could not produce anomalies from the
depths indicated. For these reasons a crystalline basement is favoured in
this area, which might be related to the Retreat Granite,which crops out
extensively along the Anakie Structural High to the east.
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The eastern boundary of Zone E is marked by an abrupt change

to short wave-length and occasionally large-amplitude anomalies of Zone A,
A magnetic gradient on Line 46 near the eastern boundary of the zone
yields a depth estimate of 15,000 ft. This suggests that the Drummond Beds
are faulted against the Anakie Structural High, as indicated in the geolo-
gical section (Plate 10). : ; .

»- An interesting feature is the absence of any magnetic evidence
for the Pebbly Creek Anticline, which exposes Carboniferous strata as low
as the Mount Hall Conglomerate for several miles north and south of Line 52,
This suggests that magnetic basement is lower than geological.basement in
the trough that forms the eastern edge of the Drummond Basin. .This contrasts
with the situation to the west in JERICHO, and it is possible' that under-~
lying non-magnetic Anakie Metamorphics thicken considerable to the east.
This interpretation is supported by the results of & .gravity survey of the
area, which indicate a gravity 'high' -along the axis of the Pebbly Creek
Anticline (feature 1, Plate 3) associated with "high standing basement meta-
morphics at depth" (Darby, 1966).

The sharp anomaly on Line 56 and the group of similar anomalies .
on Line 60 arise from surface bodies of higher magnetic susceptibility than -
the sediments. They also appear to be greater in amplitude than would be
possible from remmants of Tertiary basalt flows, but could arise from plugs
of Hoy Basalt, as does the anomaly on Line 64.

Zone A is marked by short wave-length magnetic anomalies of
relatively large amplitude, which arise from various superficial sources.
Tertiary basalt flows, either in continuous sheets or in scattered remnants,
cover much of the area and give rise to the typical anomalies which modify
the profiles associated with the underlying rocks. These are the Retreat -
Granite and the metamorphics of the Anakie Structural High,

Individual anomalies of high amplitude, sometimes negative in , .
sign,are a feature of this zone., Many are doubtless associated with plugs
of Hoy Basalt, which are numerous in the north-west. The 1500-gamma anomaly
on Line 54 can only be associated with a near-surface body.of high suscept-
ibility, and serpentinite is suggested. ’ :

In Zone C Middle Bowen Beds either crop out or are thinly covered
by Tertiary rocks. South of Zone E an elongated basement 'high' "strikes .
slightly south of east and reaches a height of less than 2000 ft below eea
level. North-west of this feature another basement ridge enters the survey
area from the north at longitude 146030' and reaches a height of less than
4000 ft below sea level. The results of a survey of the Drummond Basin
(Exoil N.L., 1962), which covered the area immediately north, tend to
support the existence of this latter ridge. Both these ridges are probably
pre-Permian features.,

The eastern part of Zone C in this area is mainly covered by
Tertiary basalt, which yields characteristic short wave-length anomalies.
Some depth estimates in this region were made after smoothing the’ magnetic
profiles, but control is not adequate for contouring. Thesé estimates -
indicate a basement of about 8000 ft below sea level in the vicinity of
Emerald,which deepens to the east,
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On the seismic evidence (Robertson, 1961) this horizon is the
contact between the Bowen sediments and the underlying basement, which, it
is suggested, might be Anakie Metamorphics. This is also the area of the
Denison Gravity Low (feature 13, Plate 3) which delineates a Permian trough
between the Anakie Structural High and the Comet Platform (Darby, 1966).

If these estimates of magnetic basemeént depth are correct, an igneous,
rather than a metamorphic, basement is the more likely for this trough,
because the Anakie Metamorphics do not exhibit a sufficiently high suscept-
ibility elsewhere,

DUARINGA -

This area (Plate 11) falls mainly into Zone C," which exhibits
the smoother profiles associated with Middle Bowen sedimentation. On the
western side of the area a band of negative anomalies striking slightly
west of north mark the Comet Platform, a structural unit upon which exposed
Middle and Upper Permian sediments exhibit shallow water characteristics.
These anomalies yield depth estimates around 3000 ft below sea level in
the north and deepen to 6000 ft to the south (Plate 2).

Five anticlinal structures have been mapped on the Comet
Platform; .Cooroorah No. 1 , on the axis of the Caoroorah Anticline,
bottomed in andesite at 3000 ft below sea level. This platform coincides
with a gravity 'high', the Comet Gravity Platform (feature 44, Plate 3),
which separates two gravity 'lows', the Denison Gravity Low (feature 13,
Plate 3), and the Bluff Gravity Depression (feature 15, Plate 3).
The gravity 'lows' are associated with Permian sedimentary troughs
(Darby, 1966). S

: The negative anomglies are probably associated with the
basic igneous rocks that constitute the andesite at the bottom of Cocroorah
No. 1 well., These rocks are obviously older than Permian and are possibly
associated with the Bulgonunna volcanism; however, their trend along the
western edge of the Bowen Synclinorium tends to associate them with the
initial Tasman orogenic phase in the Lower to Middle Devonian. Some weight
is given to the above analysis by the seismic data, which show a refractor
at approximately 3000 ft in the vicinity of Comet. Also, reflections from
14,000 ft indicate a marked discontinuity, above which lie folded strata,
which Robertson (1961) suggests might be Anakie Metamorphics.

Tertiary basalt flows in the vicinity of Comet Downs cause
the short wave-length anomalies seen in the south-west corner, and east of
" Lurline Homestead. These basalts have been channelled along NW-trending
fault zomes, which transect the Comet Anticline (Hill & Denmead, 1960).

The centre and west of Zone B in-this area is characterised
by smooth magnetic profiles indicating a slight regular gradient to the
north-east. Generally the gradient is too low for satisfactory depth es-
timation, but trend lines on the eastern side give a picture of a deep
basement deepening to the south and west., The 28,000-ft trend line in the
central southern part of the area contrasts with the 6000-ft line 12 miles
to the west, and emphasises the fact that more than one magnetic horizon
is involved,

The north-western and south-east quadrants of this zone are
marked 'deep' on the evidence of a few scattered estimates of low relia-
bility. This deep region coincides with a gravity 'low' (feature 15),
known as the Bluff Gravity Depression (Darby, 1966). Seismic results
indicate 12,000 ft of sediments in this depression, but magnetic base-
ment is much lower, S :
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Some horizontal reflectors were recorded in the Dawson
Tectonic Zone near Dingo, and 12 miles to the east at depths between <
20,000 and 36,000 ft (Robertson, 1961). It seems certain that the
magnetic basement sources lie within the sedimentary basement, and might
correlate with the deep reflections referred to above. The intense
folding in the Dawson Tectonic Zone is not apparent in the:magnetic data,
which suggests the absence of magnetic horizons in the Permian sediments, *
and that this folding did not affect the basement. Robertson estimates
20,000 ft of folded rocks in this tectonic zone, in which he tentatively
includes the underlying metamorphics. If magnetic basement is as deep
as this interpretation suggests, a considerable thickness of non-magnetic
and probably horizontal rocks lie beneath the Permian sediments.

-

In Zone G, inliers of Lower Bowen Volcanics crop out through
Middle Bowen sediments. These, together with Tertiary basalt remnants,
cause the steeper anomalies that are superimposed on anomalies arising from
the deeper basement. In the north-east cormer a south-trending belt of
steep near-surface anomalies enters the area from ST LAWRENCE, where it is
associated with the granites and ultra-basic intrusions of the South Coast
Structural High. In DUARINGA the larger anomalies in Zone G are probably
caused by ultra-basic rocks, while the smaller anomalies are associated ©
with the outcropping Rookwood Volcanics and Devonian-Carboniferous basic
flows, '

The southern part of Zone G is occupied by tbé Lowei Palaeozoic
rocks of the Gogango Range, which mark the eastern edge of*the deeper- part
of the Bowen Basin in this vicinity. . L

Zone F, which marks a south-trending sedimentary trough,
terminates in the north-eastern corner of DUARINGA in the Boomer Range
region., In this area, Zone F represents the western end of the marine .
strait that might have linked the Bowen and the Yarrol Bagins:(Hill &
Denmead, 1960, p 11).

-

TAMBO, AUGATHELLA, and SPRINGSURE

This area (Plates 12 & 13) falls entirely within Zone C.
Only - the eastern third of TAMBO and the nofth-east cormer of AUGATHELLA
.were covered by this survey, The remainder of these 1:250;000 areas was
surveyed by Aero Service Ltd for Magellan Petroleum Corporation (1963).

. »

The magnetic pattern on the western side of the.area surveyed
by the BMR is complex, and two or possibly three magnetic. horizons
are recognised (Plate 12). The shallowest of these is given by three
depth estimates, averaging 1500 ft below sea level, which indicate
& lineation..trending about S30 E as shown in Plate 2. This feature, sub-
parallel to the dominant geological strike in the district, is thought to
mark a zone of weakness along which basic igneous rocks have béén intruded.
It is not possible to.say whether the intrusions reached the Surface and
any associated extended flows were later eroded away, or whether the
intrusions existed only at depth. Even in this latter case it is probable
that the three estimates denote a real geological horizon, presumably a
strong competent layer of sediments. S -

Other depth estimates in the north-east of TAMBO are of about
11,000 £t below sea level. Magnetic basement rises to the south and west,
attaining a minimum depth of about 5000 ft below sea level near the central
western boundary of the survey area, This is in good agreement with the
interpretation by Magellan Petroleum Corporation (1963). . However, it is
noticeable that, although sources are shallower near the western boundary
of the survey area, anomaly amplitudes are smaller than those further

<d
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east, and it seems unlikely that a single horizon has been contoured.

The horizon contoured near the western boundary probably;wedges“out to the
east, but may be related to the horizon suggested by the very shallow
anomalies mentioned earlier. If this is so, the other horizon, which
reaches a minimum depth of 7000 ft close to the postulated shallow lineation,
can be assumed to deepen to the west. Any anomalies that.it gives rise to
there would be effectively concealed by those from shallower sources.

Depth control in the central part of the area is not very
reliable. The most prominent feature is a narrow meridiqqalwbgpd of mag-
netic anomalies running north from the exact centre of SPRINGSURE (Plate 13).
This magnetic ridge coincides with the Nogoa Anticline, glqng.tbe crest
of which Middle Devonian sediments and Pre-Devonian schists and gneisses
are exposed. There are no corresponding anomalies coincident with the
rather similar Telemon Anticline to the west, but anomalies. due to shallow
sources occur just to the south, along a possible extension of the anti-
clinal axis, The schists and gneisses are likely to be the sSource of all
these anomalies and to be magnetic basement throughout the Springsure
Shelf region.,

The fall in level of the magnetic basement jn the central
south of SPRINGSURE coincides approximately with the geological termination
of the Springsure Shelf. However, there is no geological evidence to
explain the sharp change in strike of this slope from west to north in the
vicinity of 147715'E, and it is probably due to a pre-Permian feature., In
the' extreme north-west of SPRINGSURE the basement rises and the basement
slope again strikes approximately west. 3

The comparative simplicity of the Mesozoic and Permian
geology of the central part of the area suggests that the basement 'deep'
flanking the Springsure Shelf is also pre-Permian., The basement rises to
the west of the 'deep' and the estimated depth of about 10,000 ft below
sea level may be close to the true thickness of prospective sediments in
much of SPRINGSURE off the Springsure Shelf. ' '

The basement also rises south of the 'deep'. This rise may
be related to the Nebine Ridge, which separates the Great Artesian Basin
from the Surat Sub-basin. In this case the deep embayment extending
eastwards may indicate that the two basins were connected at some stages
of sedimentation in pre-Mesozoic times.

Tertiary basalt flows cover much of the land surface in the
eastern part of the area. Sediments are interbedded with some igneous
deposits and not all the flows give rise to magnetic anomalies. However,
in most of the eastern part the-magnetic field is too disturbed to allow
depth estimates to be made on anomalies froh'gpb-surface sources, and no
basement contours can be drawn. Some depth estimates were made near the~
eastern boundary of the area, and basement contours are continued across
this boundary from BARALABA, A shelf noted in the latter area at about
9500 ft below sea level occupies the south-east corner of SPRINGSURE, and
depth control in this corner is quite good, There are indications of
basement rising to the north, which provide sparse control for the contin-
uation of the 6000-ft and 8000-ft contours from-BARALABA., The contours are
terminated at the main basalt outcrop.

West of the mapped baselt, in the southern part of the area,
there are six or seven short wave-length anomalies, the majority of which
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coincide with small hills. These anomalies derive from surface or near-
surface sources, which are tentatively considered to be unmapped basalt

deposits. They have not been taken-into account in drawing the basement
contours. ‘

BARALABA

This area (Plate 14) falls entirely within Zone C. Intense
short wave-length anomalies that occur in parts of the area, notably
in the south about longitude 149 30'E, are associated with surface de-
posits of Tertiary basalt, etic basement throughout the area is at
least 4500 ft below sea levehfafnPlate 2). :

In the eastern half of the area the magnetic profiles are
smooth and almost featureless, suggesting a sedimentary sequence of con-
siderable thickness. Depth estimates can be made in only a few places
and are greater than 40,000 ft along thé Mimosa Syncline. Similar depths
were found in DUARINGA to the north, along the.strike of the Bowen Syncline.
It seems unlikely that these large estimates give the true thickness of
Upper Palaeozoic sediments in the Bowen Basin, but they might indicate

that the syncline was an active sedimentary trough at a much earlier date.
In the east, in an area of outcropping Clematis Sandstone, magnetic base-
ment rises to less than 14,000 ft below sea level. This rise coincides -
with the eastern wall of the Bowen Basin. =~ ~

The magnetic pattern in the wgst of BARALABA is much more
cohpleg and there is more control for the basement contours., All profiles
indicate a steep fall in basement level from léss than 10,000 ft below

' sea level in the west to more than 18,000 ft below sea level. Estimated

depths in the intermediate ranges are common, which suggests a genuine
deepening of a single basement surface rathér than the wedging out of a
shallow magnetic horizon and the consequent. exposure of a geeper one,
In the north the basement s%ope strikes approxiqately S 15" E, but in
the vicinity of latitude 24730'S it swings sharply west, forming the A
north-west wall of a V-shaped basement embayment that extends almost to the
western boundary of the area. From about 8 miles east of this western
border the basement slope strikes approximately south-east to the southern
boundary of the area. » o
The embayment is possibly reflected in the regional gravity .

pattern (Plate 3). However, a more noticeable correlation between the

avity and the magnetic results is the basement ridge and gravity 'high'
%?eature 14) that extend along the western boundary of DUARINGA to a
termination east of Rolléston, on the north-west flank of the embayment.
Even as far south as latitude 24 30', magnetic basement rises to within
7000 ft of sea level, and in the extreme north-west corner of the area
it is only 4500 ft below sea level. A minor magnetic basement 'high'
on the south-west flank of the embayment is also possibly indicated in
the regional gravity contours. : »

West of the basement ridge there is a broad depression, aver-
aging 9000 ft below sea level and extending into neighbouring SPRINGSURE.
South-west of the ridge the depression opens ‘6ut into a wide, apparently
quite level, shelf area. The depression has a possible geological expres-
sion in the Triassic outliers mapped in the south-west of BARALABA. There
is no geological indication of the V-shaped embayment, which is therefore
considered to be an older feature, pre-dating Upper Palaeozoic sedimentation.,
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Two of the wells drilled in the southern part of the shelf
area, A.P; Cometside No. 1 (24°39'S, 148748'E) and A.F.0. Purbrook
No. 1 (24°37'S, 148748'E), passed into Upper Devonian sediments at 4000
and 4700 ft below sea level, respectively. The wells are close to a 9700-
ft depth estimate, It therefore seems reasonable to expect magnetic
basement to lie at least 5000 ft below prospective basement in much of
BARALABA and also in parts of adjoining SPRINGSURE.

In the north of BARALABA the magnetic basement slope approxi-
mately coincides with the geological axis of the Bowen Syncline. Although
the syncline is somewhat assymetric and dips are generally steeper on the
eastern side, the maximum depths recorded on this slope must lie close to
the true axis. Subtracting the 5000-ft difference noted above, it there-
fore seems unlikely that the Permo-Triassic sedimentary sequence extends to
more than 9500 ft in the north of the area, or to more than 12,000 ft in
the south, o

EDDYSTONE and TAROOM

The magnetic profiles for this area, which lies in Zone C,
are shown in Plate 15. The northern part exhibits the pattern of short
wave-length anomalies seen in SPRINGSURE :and BARALABA. They trend in a
north-westerly direction in the north, and due QQrth in the region south
of latitude 25°45'S. As before, they are associated with superficial
Tertiary basalt outcrops, not all of which appear on the geological map.

Broader anomalies with norththrtﬁéwesterly trends indicate a
much deeper magnetic horizon., Many of these are unsuitable for depth

" estimation because of interference from surface sources, and in some cases

because of their low amplitude. However, smoothing of the profiles was
attempted in some cases and the resulting contours indicate a deeper
basement, generally of 12,000 ft below sea level. This basement rises
towards the eastern survey boundary, where it reaches a level of 4000 ft
and coincides with a grgvity 'high' (Plate 3).

A central basement 'deep' is marked by a 20,000-ft contour,
and is based on a few satisfactory anomalies which exhibit the familiar
north-north-westerly trend. It is not possible;to determine whether these
anomalies arise from the same horizon that yields the shallower estimates
on either side, as the contours might suggest. The basement 'deep' lies
in a region of low gravity values, which;become;lower to the south-west.

PR

A.A.Q. Westgrove No. 3 well, which;lies near the centre of
this deep region, bottomed in 'basement rocks' at 10,994 £t below sea
level. This is apProximately 8000 ft above the estimated magnetic basement.
South of this well, A.A.O. Kildare No. 2, A.A.0. Glentulloch No. 1, and
A.A.0. Killoran No. 1 wells present a picture of prospective basement
(Devonian) rising steadily to the south. No information is available for
contouring the magnetic basement in this southern region because the
magnetic field is devoid of suitable anomalies, but the smooth profiles
suggest that it is deep. On the eastern side of the survey area 0.S.L.
Arcadia No, 3 also reached a prospective basement about 3000 ft above
estimated magnetic basement . These results indicate that magnetic base-
ment lies deep below the bottom of the Permian sediments; therefore
the basement contours are unlikely to assist in mapping the prospective
basement in this area.




ROMA and MITCHELL

In this area (Plate 16), which also exhibits the smoother
profiles characteristic of Zone C, the Permian Bowen sediments are entirely
covered by Mesozoic and Tertiary rocks. o ©

North of latitude 26°40'S the magnetic field is exceptionally
undisturbed, and except for theanomaly near the eastern boundary of
the survey area, on Line 116, it yielas no information about deep basement.
This anomaly jyields a depth estimate of 3000 ft below sea level. It lies
midway between S.M.N.L. Mooga No. 1 well, which reached metamorphic rocks
at 3567 ft, and A.A.O. Pleasant Hills No. 1, which entered granite at
3485 ft. As neither of these horizons produces magnetic anomalies else-
where in the area, this anomaly is probably caused by a fault contact.
This interpretation is supported by the report on the Moree-Miles
aeromagnetic survey (Kahanoff, 1962),which indicates an adjoining fault
across the common survey boundary. o

Short wave-length anomalies associated with remnants of
Tertiary basalt have a northerly trend in ‘the north-east corner of
MITCHELL., Similar-anomalies of lower amplitude are scattered as far south
as 26°30'. Two such anomalies were recorded in'ROMA: on Line 116 near -
Bungil Creek, and 10 miles to the east on:Line 120.

Anomalies of sufficient amplitude for depth estimation occur
along and south of latitude 26°40'S; they exhibit a northerly tremnd. The
magnetic basement contours indicate depths between 10,000 and 12,000 £t
in a region south of Roma (Plate 2). Wells in this region-(e.g. A.A.0.
Bungil No. 1) bottomed in the Devonian Timbury Hills Formation at approxi-
mately 3000 ft below sea level; consequently they do not provide infor-
mation about the magnetic basement geology, except to show that it is at
least 7000 ft below the top of the Devonian sédiments. Magnetic basement
appears to deepen to the west, as do the overlying sediments., A.A.O.
Arbroath No. 1, 21 miles west of Bungil No. 1 entered the Timbury Hills
Formation at 7119 ft below sea level. :

In the south-west corner of the survey area, a group of well
defined anomalies indicate a region of magnetic basement between 3000 ft
gnd 5000 ft below sea level. This basement might be a different horizon
from the deeper one to the north but it is not possible to be certain about
this point, or to indicate exactly where the boundary between them lies.
A.A.0. Bony Creek No. 1 and A.A.O0. Durran No, 1 wells both entered the
Timbury Hills Formation at just over 3000:ft below sea level, which is
much closer to magnetic basement than the region to the north. A.A.O.
Brucedale No. 1 well bottomed in Triassic sandstone at 4261 ft below sea
level at a point where magnetic basement is estimated to be at a depth of
3000 ft or more below sea level, Here, basement is associated with Jurassic
volcanics encountered at 3311 ft. These volcanics might also be the cause
of the basement 'high' to the north-west, enclosed by a 4000-ft contour.

4 Generally the shallow basement contours in the south-east
corner agree well with the adjoining contours based on the interprepretation *
of the Moree-Miles aeromagnetic survey (Kahanoff, 1962). The flat profiles
in the south-west cornmer suggest a deep basement, but the data are not
suitable for depth estimation. South of the survey boundary, Kahanoff's -
interpretation suggests depths in excess of 10,000 ft adjoining this region.




' 21a

4. RADIOMETRIC RESULTS

No radiometric anomalies of sufficient amplitude to warrant
further investigation were detected in either. CLERMONT or EMERALD, which
were the only areas surveyed. However, the radiometric data were analysed
to determine changes in the general level of radioactive intensity, and
the results are reproduced in Plate 6 and 10. The radiocactive 'highs' tend
to be associated with exposures of Middle Bowen sediments and with some
granite outcrops. In the former case they are caused by marine shales,
which often exhjbit a relatively high radioactivity for sedimentary
rocks, : L

5. CONCLUSIONS

' The most favourable potential oil-bearing rocks in the area
surveyed are the Permian Middle Bowen Beds. . It is therefore unfortunate
that for the reasons previously discussed the survey has not in general
yielded information about the thickness of these beds. Where deep drilling
has provided this information, the magnetic basement contours are of some
value in extrapolating to surrounding regions, as was done in BARALABA.
However, deep drilling has been concentrated in the south, where the inter-
pretation of magnetic data is hampered by a lack of anomalies arising from
deep sources, In the central and northern parts of the Bowen Basin there
is a similar interpretation problem along the axis of the synclinorium,
Depth contours along the flanks might prove useful if the relation between
magnetic basement and prospective basement is established by drilling.
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APPENDIX A

Supmezy of drilling information

[ ]

' Totall Refer
Well Latitude |Longitude |Elevation |Depth|Bottom ‘Plate
| _(£8) | (f¢) Mo, ..
0.S.L. Arcadia [25°17" (148%5' [1310 6036 |Basement 15
. No. 3
A.A.0. Westgrove [25°34" [148°26' [1719 12663| ?Basement |15
No. 3 . . . ‘ . -
0.S.L. Hutton  [25%2' |148%2' |1509 |4688 [Permian 15
Creek No, 2 - oo
A.A.0, Kildare [25°43' [148°23' [1613 ~ |7667 |Permian 15’
No., 2 N
A.A.0. 25°%47"  [148°23' |1507  |4083 |Devonian |15
Glentulloch No,1 o ’
A.A.0. Killoran [25%54' 1148%°19' |1697 2350 | Devonian 15
No, 1 '
A.F.0. Bandanna (25°%7' [148°17' |1420 4041 | Permian 15
No. 1 S
A.P. Cometside [24°39" |148%8' |s24 5561 |Devonian |14
No. 1 " :
A.F.0. Purbrook [24°37' }148%s8" |783 4949 | Devonian 14
No. 1
A.A.0. Brucedale [26°55' [148°57' |964 5225 | Triassic - |16
No., 1 S
A.A.0. Rosewood [26°04' [148°2' |1400 2075 [:Granite 16
No. 1 : o , = :
S.M.N.L. Mooga [26%15' |148%58' |1298 3567 | Metamorphics|16
No. 1 . e _ ‘
A.A.0. Pleasant [26°25' [149°0' |1248 3485 | Granite 16
Hills No., 1 2 S
A.A.0. Lorne No.126%42' |148%26' |1098 4253 | Permian 16
A.A.0. Arbroath [26%41' |148%28' |1156 18367 | Devonian |16
No. 1 '
A.A.O. Bong 26%45' | 148%58' | 1023 4583 | Devonian 16
Creek No. 1 ) | '
A.A.0. Apple 26°41' | 148%51 | 927 4144 | Devonian 16
Grove No. 1 : .
A.A.0.Bungil No.426°40' |148%50' |952 4107 | Devonian 16
A.A.0.Durran No.1#26%2' |148%4' |[934° 4315 | Devonian 16
A.A.0. Roma No.1[26%35' |148%2' | 1123 3616 | Metamorphics |16
5.(Q.)D. Morella [25%1' |148°29' |950 4634 15
No. 1 '
0.S.L. Warooby [26%34' |148%5' | 1045 16
NOO 1 :
A.F.0. Cooroorah [23°07' |148%43' |595 3523 | Andesite 11
No, 1 : ,
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APPENDIX B -

Operational details

Survey specificationé_

1500 to 2000 ft above sea level where
possible, otherwise 700 ft above ground
level

Altitude

.

Line system East-west at 2-mile intervals

Tie system : North~south at 15-mile intervals. _
Navigation : By ground recognition on aerial photo-
graphs
Magnetometer sensitivity : 50 gammas/inch
Scintillometer : 50 counts/cm
sensitivity
Equipment
Magnetometer ¢ BMR fluxgate MFS-4 or MFS-5

Vertical camera

Aeropath continuous strip

Air position indicator BMR (modified from S. Smith & Sons)

Radio altimeter ¢ S.T.C. type STR 30B
Magnetic storm detector : BMR fluxgate MFD-2 or MFD-3

Method of interpretation

The basis of the interpretation was the half-maximum-slope method of
depth determination (Peters, 1949). The horizontal distance between the
points of half-maximum-slope was divided by 1.6 to give the depth to the
top of the eource. Reference to the preliminary magnetic intensity contours
has made it possible in some cases to allow for the oblique intersection of
contours and flight lines. In other cases anomaly trends were estimated
from comparison of adjacent profiles. ' .-

Personnel

Personnel engaged in the survey were :

BMR : A, G, Spence, G, A. Young, R. Wells, J, M, Milsom, B. A. Dockery,
J. Moo, F. E. M. Lilley, A, Drage, P. B. Turner, P. Lynne, J. Smith,

C. J. Braybrook, D. A, Mort, D. Park, O, Scherl, N, Price, C, Groves,
P. Kersulis, E, Kram-Steins,

TAA : G, Close, P, Korsman, D, Baker,



PLATE t

| Compiled from: Hill and Demmead,( 1960
BOWEN BASIN STRATIGRAPHIC TABLE (PERMIAN) | P i Dodieeop o 0)
AGE NORTHERN AREA SOUTHERN AREA | CENTRAL WESTERN
' SPRINGSURE ‘
FEIDS DOME CULMINATION SPRINGSURE SHELF THEODCRE / CRACOW COMET
UPPER Upper Bowen Coml Mea-ures 9600 £t Rewan Formation Theodore Group Urper Bowen Coal
PRRMLAN ~ ' t Taurus Formation U
300 -~ 2300 £t Coal Measures
Upper Bandanna Format- > 5000 ft
ion 300400 £t
' Chesh F i
COLLINSVILIE HOMEVALE Lower Bandanna eshire Formation
Formation 1300 ft j
200-1100 ft . ‘
UNIT _ _ Top of Marine ‘ ‘
e Palaezoic i ‘ Crocker Formation
C j Mantdan Productus 180 £t
MIDDLE P 1029?1_’ Mantuan Productus R ‘
Marine sediments Bed
2000 £t (50 £t)
Big Strophalosia : .
zone Catherine Sandstone Catherine Sandstone 92}}%9%‘}&5’3
UNIT Collinsville Cozl 300-1200 1t Joe Jog Lrick
BOWE N —  oorures | 700 £t Formation \ Post Clarkei
> B | " : (possibly Carboniferous) ‘
™) Ingelara hori Ingelara fomat’ Ingelara Formation 1 Pormation,
ngelara horizon ngelara ormation ngelara atlor ! varia Formation - (ggg;)ming Pagsage
_) 175 £t
Alderbaran Sardstone |Alderbaran Sandstone F BEcI;uCreek Z 400 £t
1500-3000 't 452001} . Clarkei Sandstone
10-30 ft
- Cattle Creek formition| Sirius iommution
nEon oA 400.ft 500-700 f% "re-Clarkel
BEDS UNIT Formation
* Homevale Beds Staircase Jandstone ‘
. 95018
A > 8000 ft 250-1800 't 50+ ft
' Stanleigh Formution
2000 £t
AN AAN NN SANAANANAS
; Orion Fomation B
L./ !‘;‘., 4 ___/
Mt .Devliin Volecanics
2000 £t Caraboon Andesite
: C Voleanles?
LOWER Mt.Devlin Coal recow Voleanies
Measures Andesite
400 £t
BOWEN
Mt. Toussaint
VOLCANICS Volecanics
3000 £t
LEGEND
AAANY Unconformity
} Undifferentiated

Geophysical Branch, Bureau of Mineral Resources , Geology and Geophysics . F55/B1-30
TO ACCOMPANY RECORD 1966/208
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Telemon Formation.
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Rannes Beds.
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Maribcreugh area.
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This map has been compiled by B. TISSOT (institut
Frargais du Pétrole) from the following existing data:

Pro

visionai geclogical maps at 1:25C,000 scale (unpubiished) prepared by the

Bureas cf Mineral Resources,Geciogy and Geophysics, in association with the
Geclegicat Survey of Queenslond:Bowen,Proseroine,Mounf Coolon, Mackcy,

Ctermont, Saint Lawrence, Emergid ,Duaringa.

Photegeciogical magps at 1:250,00C scale (unpublished) prepared by the
Institut Franga’s du Pétrole (Mission ir Australia) in asscciotion with the Bureou

of Mineral Resources,Geclogy and Geoph
Springsure, Eddystone North,Jericho.

ysics: Saint Lawrence,Duaringa,

Geologicai map of Queensiond at @ scale of 40 miles to linch, prepared by the
Geoiogical Survey ard the University of Queensland, 1953
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EXPLANATORY NOTES

THE TRAVERSES WERE FLOWN BY A DC3 AIRCRAFT AT AN ALTITUDE OF 2000 FEET

ABOVE SEA LEVEL

THE TOTAL MAGNETIC INTENSITY PROFILES WERE RECORDED BY A RECTILINEAR
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