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1.
SUMHMARY

An airborne megnetic survey was flown over the central
portion of the Great Artesian Basin during 1968, completing the
aeromagnetic coverage of the Eromenga Basin. The magnetic basement
was coltoured over most of the survey area and mggnetic trends were
delineated,

Bouguer gravity contours were used extensively to complement
the mesgnetic information. The Galilee Basin, Adavale Basin, Canaway
Ridge, and Cooper Pasin correspond to-magnetic basement features. In
addition, structural models have been proposed to explain the magnetic
and gravimetric date in the west of the Brighton Downs 1:250,000 map
area.

Several magnetic basement 'highs' in the survey area were
interpreted as areas of crystalline basement relief, and in the Jundah
1:250,000 map area an area of magnetic basement depression indicates a
thickening of the sedimentary section. Further geophysical investigation
of these features is recommended.

Correlation with borehole data indicates that magnetic and
economic basements coincide over much of the survey area.

1. INTRODUCTION

An airborne magnetic survey was flown over two areas in the
centre of the Great Artesian Basin during the period Marxch to June
1968, The survey bounderies are shown in Plate 1 and include parts of
the BRIGHTCN DOWNS, MANEROO, LONGREACH, JUNDAH, BLACKALI., WINDORAH,
ADAVALE, ERONANGA, QUILPIE, THARGCMINDAH, ‘end TOOMPINE 1: 250, ;000 map
areas, These areas lie w1th1n the Eromangas Basin and their surveying
completes the aeromagnetic coverage of this portion of the Great
Artesian Basin.

The main purpose of the survey was to define megnetic base-
ment structure to assist the geological mapping of pre-Mesozoic
structures and to locate accumulations of Palagozoic sediments. The
magnetic basement lies within Paleeozoic rocks over most of the region
but does not represent a single geological horizon. It is thought to
be composed of predominantly igneous and metamorphic rock and only over
limited areas does it coincide with economic or crystalline basement,

Much geophysical work has been carried out in and around the
area, This includes the adjacent airborne magnetic surveys of Cooper
Creek (Delhi Australien Petroleum Ltd and Santos Ltd, 1963) flown
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between latitudes 24000' and 29000' south, Tambo-Augathella (Mageilan
Petroleum Corporation, 1962) flown between latitudes 23°C0' and 25000,
Quilpie-Charleville-Thargomindah (Phillips Petrolewm Company, 1962)
flovn southwards from latitude 26°00' to the New South Vales border.
The Winton aeromagnetic survey (Catewba Corporation, 1957; Trans
Pacific Corporation, 1957) was flown to the rnorth of BRIGHTON DCWNS
and MANEROO,

‘gfaé\ﬁ‘?\( Several gravity surveys have been made over the arez by
yrivate compenies and the Bureau of Mineral Resources, Flate 6 shows
Bouguer anomaly contours at intervels of five milligals based on BMR
helicopter gravity surveys (Lonsdale, 1965; Gibb, 1966 and 1967). The
steep gravity gradient which stirikes north-east through BRIGHTON DOUNS
and CONNEFARA is termed the Diamantina Gravity Gradient (Gibb, 1967).
It is considered to mark the contact between two different basement
rock types rather than to be related to basement topography.

Tt has been suggested (R.R. Vine, pers. comm.) that over
much of this region gravity contour configurations are related to
variations in basement 1ithology rather than to basement structure.
Linesof vieakness may well be located alcng these 1ithological
bounderies, and movements may have taken place which are the inverse
of those anticipated from a ¢onsideration of gravity data alone.

‘5E;£SIW/’( Seisrdc coverage hes been cbtained cver much of the survey
eres and many pre-Mesozoic structures heve been delineested. The
regional geological structure shown in Plate 6 is based mainly on
information oblained from such seismic surveys with additionnl inforvm-
aticn provided by boreholes and geolcgical mapping., The main seisnic
surveys within the northern part of the survey area include the
Vergemont survey (Australian Aquitaine Petroleum Pty Itd, 1964).
which covers much of MANERCO and pert of BRIGETON IOWNS: the XHodney
Creck survey (Tallis & Fjelstul, 1966), the Wellshot Creck survey
(Longreach 0il Limited, 1965) and the Lonzreach Seismic survey (lres
Cil of Canada Ltd , 1962) in LONGEEACH. 9The West Blackall sivrvey
(Merathen Petrolevm (Australia) Ltd, 1967) covers the south-east of
JCNGREACH and the eastern two-thirds of BLIACKALL. In the southern
part of the survey area conplete seismic coversge has beern cbiwined,
the mere importent surveys being the Regleigh suxvey (Alliance|Cil
Development, 1966), which covers the portion of the survey srea in
INTORAH, and the Tellyabra seismic survey (Ferley, 1967), which
covers the portion of the survey aree in EROMANGA and THARGOIIWDAH.
In addition, seismic work done by Phillips Australian 0il Company in
the Adavele Basin has been reviewed by.Slenis end Netzel (1967).

Of the many oil exploration and water bores that have been
drilled in the area, those which penetrate beneath the Mesozoic, and
whrich thereby add to the geological understanding of the magnetic
results, are shown in Flate 6 and are tabulated in Appendix A,
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2., GEOLOGY

Regional

The Great Artesian Basin has been defined as an approximately
pear-shaped syncline in Mesozoic and later sediments, widening south-
wards from the Gulf of Carpentaria (Whitehouse, 1954). The eastern
and western margins are regarded as being defined by pre-Mesozoic out-
crops ranging in age from Precambrian to Permian, The Great Artesian
Basin has been divided into three component sub-basins, the Surat
(south-east), Eromanga (central), and Carpentaria (north).

The survey area lies within the Eromanga Basin, whose out-
lines correspond approximately to those of the Iake Eyre drainage
basin. Although correlation between topography and geology is evident
on a regional scale,.local topography over much of the region is
formed of dissected layers of duricrust and bears no relation to
bedrock geology.

Structure

Some geologically mapped structures are believed to be sur-
face manifestations of more prominent features at depth, e.g. the
Hulton-Rand Structure, north~east of Longreach (Plate 7). Several
major features obscured by Mesozoic sediments are known to lie within
the survey area., These include the Boulia Shelf, a platform associated
with the Cloncurry Fold Belt (Carter, Brooks,& Walker, 1961), which is
believed to extend under the western portion of BRIGHTON DOWNS (Gibb,
1967). East of Longreach, bores have penetrated a region of granitic
intrusion overlain by approximately 3000 ft of sediments. This appears
to be part of a shelf area which includes the Maneroo Platform and the
Yaraka Shelf. '

The Mesozoic sediments of the Eromanga Basin overlie three
older basins which extend into the survey area. The oldest of these
is the Adavale Basin, which contains Devonian and early Carboniferous
sediments., It has been exhaustively investigated by Phillips Aust-
ralian 0il Company (Slanis & Netzel, 1967) and has produced encourag-
ing shows of hydrocarbons., To the north of the Adavale Basin, and
separated from it by the Blackall Ridge, lies the Galilee Basin of
late Carboniferous to Triassic sediments. This basin is believed to
extend as far west as the Hulton-Rand and Tara structures in the east
of LONGREACH (Longreach 0il Ltd., 1964; Vine et al, 1965). West of
the Adavale Basin, and separated from it by the Canaway Ridge, lies
the Permo-Triassic Cooper Basin, a known producer of hydrocarbons at
Gidgealpa. '

Stratigraphy

The oldest rocks cropping out in the survey area are
Cretaceous; the stratigraphy is therefore based almost entirely on
borehole data. Bores considered to be relevant to the present survey,
and descriptions of the rocks in which they bottomed, are given in
Appendix A, In BRIGHTON DOWNS, the rocks of the Boulia Shelf are
believed to consist of Lower Proterozoic metamorphic and volcanic
suites (Gibb, 1966). Elsewhere in the survey area basement as defined
by the bores ranges from Precambrian to Carboniferous.
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It is probable that Upper Permian sediments represent the
first stages of deposition of the Great Artesian Basin. Rocks of this
age have been identified over most of the southern three-quarters of
the survey area, but are pinched out along the Canaway Ridge. They
are unlikely to give rise to magnetic anomalies, as they consist mainly
of shale, sandstone, and conglomerate.

Mesozoic sediments cover the whole survey area but are pre-
dominantly obscured by a veneer of Cainozoic rocks. The Mesozoic
succession is made up of Lower Cretaceous, Jurassic, and Triassic fresh-
water beds, with a maximum thickness of 3800 ft; these are overlain by
Lower Cretaceous marine sediments and Upper Cretaceous fresh-water
sediments, whose maximum thickness is approximately 6500 ft (Gregory
et al, 1967). None of these rocks is expected to give rise to magnetic
anomalies. '

Economic

The Mesozoic sediments of the Great Artesian Basin, being
partly of marine origin, contain reservoir and source rocks suitable
for petroleum accumulations., Many water bores have been drilled,
mainly near the margins of the basin; only minor gas flows and
occasionally oily scum were encountered. It is thought therefore that
the reservoirs have been too thoroughly water-flushed to have retained
economic hydrocarbon accumulations in the Mesozoic rocks. ‘

Current economic interest in the Great Artesian Basin is
directed towards the Triassic and Palaeozoic .sediments which are locally
developed beneath the Cretaceous and Jurassic sequence. In the Cooper
Basin, Chandos No. 1 produced -hydrocarbon shows in Triassic sediments.
0il indications were found to increase with depth, and oil bleeding was
obtained from the Permian suiccession,

Gilmore No. 1 yielded substantial flows of dry gas from Lower
Devonian formations. The productive potential in this region of the
Adavale Basin is believed to be high, as evidence suggests that the gas
column is over 1300 ft. Formation damage is extensive and it is prob-
able that only a small part of the perforated section is producing.

Basement, as far as petroleum exploration is concerned,
probably ranges from the base of the Palaeozoic in the west to Upper
Devonian formations in the east. The eastern Lower Palaeozoic has been
disturbed by orogenic movements associated with the Tasman Geosyncline,
but the intensity of deformation decreases westward.

3. MAGNETIC RESULTS AND INTERPRETATION

The magnetic data are shown in Plates 2 to 5. Plates 2 and
3 show all profiles of total magnetic intensity; the profiles have
been reduced to an east-west scale of 1:500,000 and are related to a
series of east-west lines which approximately represent the flight
paths. A north~south scale of 1:250,000 has been used to improve data
presentation.

Control points were plotted at approximately 30-mile inter-
vals along the flight lines. The aircraft ground speed was considered
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constant between any two control points for the reduction of the
original profiles by digital computer. Departures from this constant
speed introduce positional errors in the presentation of the data.
The probable positional error does not exceed * i mile, and is a
function of the distance from the control points.

Plates 4 and 5 show every second profile together with
geological mapping to facilitate correlation. Plate 6 shows the
Bouguer anomaly contours, and Plate 7 shows the interpretation of the
magnetic data., Magnetic basement depth determinations are based on
methods discussed in Appendix B.

Magnetic basement contours as shown in Plate 7 do not
necessarily represent a single geological horizon, and 'discontinuit-
ies'! do not therefore necessarily represent faults., The sparsity of
anomalies suitable for depth determinations precluded the contouring
of magnetic basement in parts of the region, as was the case with the
Cooper Creek survey (Delhi Australian Petroleum Ltd. & Santos Ltd.,
1963). Although rocks above magnetic basement are generally inter-
preted to be of sedimentary origin this is not invariably the case.
Some acid igneous rocks have low magnetic susceptibilities and can-
not be differentiated from sedimentary rocks on the basis of magnetic
data., Where intrabasement susceptibility contrasts occur at the base-
ment/sediments interface the magnetic contours provide an accurate
indication of basement structure. Magnetic data supplemented by
Bouguer anomaly contours indicate broad changes in basement lithology.

Northern aresa

Gravity measurements indicate that in the north-west of the
survey area the Mesozoic sediments are underlain by the Lower Proter-
ozoic rocks of the Cloncurry Fold Belt., Gravity anomalies in this
region are believed to be related to density contrasts within the
basement rather than to basement topography. The boundary between

this unit and the Palaeozoic metamorphic basement encountered in bores

further east is believed to lie along the Diamantina Gravity Gradient.

This view is supported by the magnetic data, which show an
increase in anomaly magnitude and complexity in the north-west of
BRIGHTON DOWNS., Both Bouguer gravity anomalies and magnetic anomalies
exhibit two distinct trend directions, one striking north-west and the
other north-east. Trends with the latter orientation appear as far
east as the west of MANEROO, The rapid variations in total magnetic“ﬂ
intensity along profiles indicate complex structure, and several Y
magnetic horizons are probably present. Mutual interference of
magnetic anomalies increases the probable error of the depth determ-
inations in this region and magnetic basement contouring has therefore
not been attempted., As an indication of structure, zone types have
been delineated which have magnetic characteristics as listed below:

Zone ' Magnetic characteristics
A Magnetic anomalies predominantly less than 50 gammas
B Magnetic anomalies predominantly in the range 50 to 250 gammés

C Magnetic anocamlies predominantly greater than 250 gammas

[
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In general, it is thought that basement rocks increase in
basic content from zones of type A to zones of type C. Zone boundaries
are therefore expected to reflect changes in basement lithology.

In the north-west of BRIGHTON DOWNS, Oorconoo No, 1 lies in
the northern section of a Zone C, which is flanked by Zones A and B,
The Zone C coincides with the southern end of a gravity 'low', which
has been correlated with an outcrop of granite in DUCHESS. Comparisons
of the composition and age of this granite with the granite encountered
in Ooroonoo No. 1 indicate that they are different bodies. Radioactive
dating of the former granite yielded ages of 1399 and 1458 million
years (Richards, Cooper, & Webb, 1963), whereas the granite from
Ooroonoo No. 1 is 860 million years old (Webb, Cooper, & Richards,
1963). The DUCHESS granite is a gneissic granodiorite, somewhat diff-
erent in composition from the medium granite of Ooroonoco No. 1.

Because of the granite in Ooroonoo No. 1, the gravity 'low'
was attributed by Gibb (1967) to the presence of massive acidie rocks
at shallow depth. The magnetic data indicate that a basic body of
approximately the same outline underlies the granite at a depth of
10,000 ft below sea level (See Figure 1). At either side of this
feature, a predominant magnetic horizon appears to lie at approximately
5000 ft b.s.l. It is possible that this represents the base of the
Mesozoic as the Mesozoic section is generally considered to extend to
3500 ft b.s.l. in this region. )

Ooroonoo No. 1 is the only bore in BRIGHTON DOWNS to penetr-
ate basement, and direct correlation of magnetic zones with specifiec
rock types is impossible over most of this area, Although the Zone A
west of Ooroonoo No. 1 is of unknown significance, the lack of magnetic
anomalies in this zone could be interpreted as being due to an acid
igneous intrusion. The gravity data do not support this view, however.

A Zone C located along the western boundary of BRIGHTON DOWNS
coincides approximately with a gravity 'thigh'. The causative body is
interpreted as consisting of metamorphosed Lower Proterozoic rock with
high density and high basicity. The magnetic profiles indicate that in
this area at least two magnetic horizons are present.

East of the Diamantina River, a Zone A coincides with a
gravity feature known as the Brighton Downs Gravity Low. It is flanked
to the west by pronounced magnetic and gravity gradients which are
approximately coincident along the line of the Diamantina River.
Although the boundary of this zone cannot be accurately defined owing
to the extent of the magnetic gradient, it probably represents a major
discontinuity. On the basis of the gravimetric data, the Brighton
Downs Gravity Low was attributed to granitic rocks of density 2.65 gm/
cm3, but the alternative possibility of its being due to low-density
pre-Mesozoic sediments was not discounted (Gibb, 1967). The magnetic
data lend strong support to the former interpretation.

The Zone A is bounded to the east by a Zone B, to the east
of which lies the Diamantina Gravity Gradient. The Zone B supports
the presence of Lower Proterozoic rocks, as interpreted by Gibb (1966).
The northern extremity of this unit lies within the Winton survey area
(Trans Pacific Corporation, 1957), but it does not extend as far as the
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mapped position of the Holberton Structure, Nn correlation between
these features is therefore possible. The probable structure of this
region as shown in Figure 2 is modified from that interpreted by Gibb
(1966).

Over the remainder of the survey area anomaly trends are
predominantly north-south, and few anomalies exceed 150 gammas
amplitude,

The interpreted magnetic basement is relatively flat in
south-eastern BRIGHTON DOWNS but deepens in the east to form a 'low’
on the border with MANEROO. This feature does not exhibit detailed
correlation with the gravity data, but correspondence is sufficiently
good to indicate that a basement 'low' is involved, rather than
intrabasement susceptibility contrasts.

The four bores shown in MANEROO (Maynside No. 1, Fermoy No. 1,
Newlands, and Penrith No., 1) bottom at depths compatible with the
magnetic basement determinations, It is theréfore probable that mag-
netic and economic basements coincide in this region and consist of
phyllites., In the north-west of MANEROO, magnetic depth determinations
are sufficiently dense to define magnetic basement with a fair degree
of certainty., The magnetic basement contours are consistent with
extensive block faulting, which is known to have taken place in this
area (Vine et al, 1965), although correlation with gravimetric data is
poor.

A magnetic basement 'high' located south-east of Penrith No.1
is based on two magnetic depth determinations of doubtful accuracy,
although this feature is coincident with a gravity 'high'. Vine et al
(1965) map a minor depression in the Mesozoic sediments at this location .

No magnetic anomalies suitable for depth calculations were
recorded in the south-east of MANEROO and south-west of LONGREACH. In
addition, no anomalies were obtained over the Longreach granite, which
cannot be regarded as magnetic basement.

The Galilee Basin is reflected in the magnetic basement con-
tours, the depth estimates being compatible with discontinuities or
steep gradients along the Tara and ‘Hulton-Rand Structures. Neither
Glenaras No. 1 nor Marchmont No. 1 penetrate magnetic basement as con-
toured. The former bottomed in rhyolite at 4560 ft. However, no
significant magnetic anomalies appear to be associated with this rock.
Hulton No. 1 and Saltern Creek No. 1 bottom in Lower Carboniferous
rocks, several thousand feet above magnetic basement. "

Magnetic depth determinations in the vicinity of the
Barcaldine Ridge are sparse, but are compatible with the mapped position
of the ridge. Magnetic basement appears to deepen to the east along
this feature, In the north-east of BLACKALL, magnetic basement and
gravity 'highs' coincide., Although the magnetic depth determinations
in this region are of doubtful accuracy, the basin is interpreted as
being shallower to the south-east, No reliable magnetic depth deter-
minations were obtained along the position of the Blackall Ridge, and
the significance of this feature has therefore not been clarified by
the present survey.
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An isolated magnetic basement 'high' occurs north-east of
Longreach on the flank of a gravity 'high'., It rises to a height of
1400 £t b.s.l. and coincides with a 'high'! in the Mesozoic sediments
interpreted from borehole daga,‘ it is thus interpreted to be a
basement feature.

Further south, a magnetic basement 'high' rising to 400 ft
b.sql. and a basement depression of 26,000 ft b.s.l. coincide with a
prominent gravity 'high'. In the vicinity of the magnetic basement
'high', water bores penetrate to over 2500 ft without encountering
bodies likely to produce the magnetic anomalies., Depths may be sig-
nificantly in error owing to mutual interference of two magnetic
anomalies, but it is interpreted that faulting or basic intrusion
accounts for the magnetic data. The basement depth of 26,000 ft is
attributed to intrabasement susceptibility contrasts, and is of unknown
significance.

In JUNDAH there is a prominent magnetic basement depression,
extending down to approximately 16,000 ft b.s.l., Although the boundar-
ies of this depression cannot be accurately defined, it is probable
that they are the Swan and Stormhill faults to the east, and the
Thomson ‘syncline to the west, The coincidence of gravity 'lows' with
this magnetic basement depression indicates a thickening of the sedi-
mentary section rather than the presence of an acid igneous intrusion.
The occurrence of a gravity 'high' over a known granite intrusion at
Warbreccan, to the west, supports this interpretation. A gravity 'low'
in south-east MANEROO suggests that this depression may extend further
north-east, '

Over the eastern portion of JUNDAH and most of BLACKALL a
general deepening of magnetic basement to the south-west and south-east
is evident, The ridge which separates these two trends coincides with
a gravimetric 'high', and is therefore interpreted as a basement struc-
ture; At the southern end of the ridge a magnetic basement depth of
13,700 £t bss.l. was obtained. This value is attributed to intrabase-
ment susceptibility contrasts, The majority of the bores in this region
do not penetrate the Permian, and the composition of magnetic basement
is therefore doubtful. However, Springleigh No. 3 penetrated Lower
. Palaeozoic(?) rocks at 6040 ft, which indicates that magnetic and
economic basements in this region coincide, The deepening of basement
to the south-east is confirmed by gravimetric results and by bores
Carlow No. 1 and Fairlea No. 1. The latter entered Middle Devonian
rocks at a depth close to magnetic basement,

Southern area

Few magnetic anomalies are suitable for depth analysis in this
area; Although over much of the region it has not been practicable to
contour magnetic basement, the broad structure of the area.has been con-
firmed., The majority of magnetic “trends strike slightly west of north,
parallelling known structure. The largest anomalies occur in the south-
ern part of the area, where amplitudes of up to 80 gammas were recorded.

Magnetic basement and gravity 'highs' coincide over the mapped
position of the Canaway Ridge. Magnetic data suggest that the ridge
narrows to the north, and does not enter the northern position of the
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survey area. Magnetic basement deepens westward into the Cooper Basin
and eastward into the Adavale Basin. Along the Canaway Fault an uncon-
formity ir the magnetic basement is probable., West of the Canaway bfﬁvéc“
Ridge the rapid deepening of the magnetic basement indicates the W 4
possibility of a faulted boundary. Boreholes Chandos No. 1 and Bodalla -
No. 1 lie in the Cooper Basin outside the area contoured. They bottom

at 9040 and 8000 ft respectively and are compatible with the neighbour-
ing magnetic basement contours. On the Canaway Ridge, Canaway No. 1
bottomed in phyllites at 4070 ft. It is therefore probable that mag-
netic basement in this region is phyllite.

A

In the Adavale Basin only two magnetic basement depths were
obtained, and no direct comparisons with borehole data are possible.
However, Yongala No, 1 bottomed in phyllites and trachytes at 9520 ft,
apparently in magnetic basement., Buckabie No. 1 bottomed at 8330 ft,
and is compatible with the magnetic basement depth estimates.

In the extreme south of the survey area, the general decrease
in depth to basement indicated by gravity contours is confirmed by the
magnetic data, Orient No. 2 bottomed at 3060 ft, which is close to
magnetic basement., It is interpreted that magnetic and metamorphic
basements coincide in this region.

4. CONCLUSIONS AND RECOMMENDATIONS

The magnetic results interpreted in this Record are based on
original and reduced magnetic profiles., Consideration of contour maps
when they become available may indicate areas where revision and
amplification of the magnetic interpretation is desirable.

Magnetic trends in the area are predominantly north-south
except in BRIGHTON DCWNS, where two distinct trend directions were
observed., One of these strikes north-east, parallel to the Diamantina
Gravity Gradient, the other strikes north-west parallelling the struct-
ure of the Cloncurry Fold Belt, Most of the northern area has an _
adequate density of magnetic depth estimates to determine the form of
{he magnetic basement. ~ T

In the west of BRIGHTON DOWNS, magnetic basement depth deter-
minations are influenced by rapid variations in the magnetic field,
and magnetic basement contouring has not been attempted. Two areas of
granitic intrusion were proposed by Gibb (1966) to account for gravity
'lows', and this interpretation is supported by the magnetic data.
Postulated cross-sections of these features are indicated in Figures
1 and 2, Magnetic basement west of the Diamantina Gravity Gradient is
believed to consist predominantly of Lower Proterozoic metamorphic
rocks.,

The four bores shown in Plate 7 in MANEROO bottomed at depths
close to magnetic basement, which is interpreted to consist of phyll-
ites. Magnetic basement variations here and in LONGREACH are believed
to be related to metamorphic basement features. Further geophysical
investigation of the magnetic basement 'highs' is recommended.
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The magnetic data are compatible with basement discontinuit-
ies or steep gradients along the Hulton-Rand and Tara Structures, and
with the mapped position of the Barcaldine Ridge. The Galilee Basin
is interpreted as having a magnetic basement depth of approximately
12,000 ft b.s.l.; basement rises to the south-east.

In JUNDAH, a Lower Palaeozoic trough is postulated, with a
depth of approximately 16,000 ft b.s.l. Further investigation of this
feature is warranted, as it may contain source beds for hydrocarbons.

In BLACKALL a magnetic basement ridge running south corresp-
onds to a gravity 'high', and may represent a basement structure.
Springleigh No, 3 shows that magnetic basement in this region probably
consists of Palaeozoic metamorphic rocks rather than crystalline rocks.

In the south, magnetic anomalies suitable for depth estimates
were sparse and magnetic basement depth contouring has been limited to
two localities,

The Canaway Ridge, Cooper Basin, and Adavale Basin are
reflected in the magnetic results, although the Canaway Ridge does not
appear to extend as far north as the northern portion of the survey
area, Magnetic basement here is 1nterpreted as consisting of Lower
Palaeozoic metamorphic rocks.

In the extreme south of the survey area magnetic basement
becomes shallower southwards. In this region metamorphic and magnetie
basements are thought to coincide, in view of the fair correlation
between magnetic, gravimetric, and bore:data.
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BP Petroleum Australia Pty Ltd
Report on Geograph seismic
survey of the Tallyabra area.*

North Eromanga and Drummond
Basins reconnaissance gravity
surveys, Queensland 1959-1963.
Bur., Min. Resour. Aust. Rec,

1966,/210.

Reconnaissance gravity survey
1957/61 Western Queensland,
Bur. Min. Resour. Aust. Rep.
129.

The geology of the Connemara,
Jundah, Canterbury, Windorah,
and Adavale 1:250,000 sheet
areas, Queensland., Bur, Min,
Resour, Aust. Rec, 1967/16.

Well Completion Reports for
Saltern Creek No. 1, Hulton

No. 1 and Marchmont No, 1.%

Wellshot Creek seismic survey
by United Geophysical
Corporation.*

Southern Queensland contract
reconnaissance gravity survey
using helicopters, 1964. Bur.
Min. Resour. Aust. Rec. 1965/251.

Tambo-Augathella airborne mag-
netometer survey by Aero Service
Corp.*

West Blackall seismic survey by
Petty Geophysical Engineering
Company,

Analytic aeromagnetic interpret-
ation - the inclined prism:
Geophys. Prosp., v.13, p.203-244.

The direct approach to magnetic
interpretation and its practical
application. Geophysics 14(3),
p.290-320.

Quilpie-Charleville-Thargomindah
aeromagnetic survey by Gravity.
Meter Exploration Co.*



Richards, J.R., Cooper, J.A.,
and Webb, A.W,

Slanis, A.A., and Netzel, R.K.
(Phillips Australian 0il Co.’)

Tallis, N.C. and Fjelstul, C.R.

Trans Pacific Corporation

Vine, R.R., Jauncey, W.,
Casey, D.J., and Galloway M.C.

Webb, A.W., Cooper, J.A.,
Richards, J.R.

Whitehouse, F.W.

12,

1963

1967

1966

1957

1965

1963

1954

Potassium-argon ages on micas
from the Precambrian region
of N.W, Queensland. J. Geol.
Soc. Aust: 10(2), 299-312.

Geological review of Authorities
to Prospect 109P and 125P, Qld.,

" Australia. (Unpublished).

Reconnaissance and detail
seismograph survey of the
Rodney Creek area for Phillips
Petroleum Company.*

Aeromagnetic survey of Winton
area by Adastra Hunting
Geophysics Pty Ltd. (Unpublished),

Geology of the Longreach-Jericho-
lake Buchanan Area, Bur, Min.
Resour. Aust. Rec. 1965/25.

K-Ar ages on some central
Queensland granites. J.Geol. Soc.
Austc 10(2) ? 31 7-324'

The Geology of the Queensland
portidn of the Great Australian
Artesian Basin. Pub, Works
Department, Qld. Report.
Artesian Water Supplies in
Queensland Appendix G.

* Unpublished report on a Commonwealth-subsidised operation
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APPENDIX A

BOREHOLE DATA

Name of Bore -Company Iatitude South Depth Bottom
- Longitude East below formation
sea
level
(ft)
Alice River No, 1 Farmout Drillers 23°37'08" 4470 Palaeozoic(?)
N.L. 145019,15" Conglomerate
Carlow No, 1 Phillips-Sunray 24050'27" 11,094 Devonian
145%25148" Tuffs
Cleeve Bore No. 1 Longreach 0il 23%26 100" 2370 Silurian
Ltd. Onq1 0t Weathered
144723140 granite
Fairlea No, 1 Sun 24,°29150" 9260  Middle
145%191 520 Devonian
Fermoy No, 1 Australian 23%g 1321 4460 Cambrian
‘ Aquitaine Onynsn Phyllites,
Petroleum Pty Ltd 14373126 slates
Glenaras No, 1 Phillips 23%51 520 4560 Lower Carb(?)
Australian 0il Co. 144043,23"‘ Rhyolite
Hascombe No, 1 24°131 3780 Permian
144°44."
Hulton No, 1 Longreach 0il 23%231251 1400 Lower Carb(?)
Ltd 144°55 120" Quartzite
Longreach No, 1 Longreach 0il 23%261 50" 2590 Lower
Ltd [ SR, Palaeozoic
144715150 Weathered
granite
Marchmont No. 1  Longreach 0il 23°%10115" 5780  Upper
Ltd Carboniferous

144.%44121"
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144°%16120"

Name of Bore Company Iatitude South Depth Bottom
Longitude East below formation
sea,
level
(ft)
Maynside No. 1 Australian 23035'23" 4720 Phyllite,
Aquitaine Oy paan quartzite
Petroleum Pty Ltd 14273111
Newlands Amerada Petroleum 23°52133" 5160 Phyllites
Corporatlog 142057'46"
Qoroonoo No, 1 Conarada 23010'50" 3430 Precambrian
141033,09" granite
Penrith No. 1 Associated 23°10120" 3380  Phyllite
Australian o}
Oilfields . 143738130
Portland No. 3 24°06! 3390  Permian
144°34"
Ruthven No. 1 24,5071 30" 3305  Permian(?)
144,°04 "
Ruthven No. 2 24°141 35" 3815  Permian(?)
144°01"
Saltern Creek Longreach 0il Ltd 23°201'54" 4200  Lower
No. 1 Ocz 101 Carboniferous
144756124, quartzite
Springleigh No. 3 Stewarts Mooga 24034'25" 6040 Lower
je (9
N.L. 144.°44. 140" Palaeozoic(?)
Warbreccan No. 1 Westland Oil 24%25145" 4670  Granite ?
Co. Ltd 142%6130"
Wellshot No. 6 23%71200 3120  Permian(?)
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Southern area

Name of Bore Company Latitude South Depth Bottom
Longitude East below formation
sea
level
(ft)
Bodalla No, 1 B.P. Petroleum  26°25'43" 8000  Devonian
. Development O/ 1 natl Sandstone
Australia Pty 143726109
Ltd . '
Buckabie No. 1 Phillips ' 26°11 150" 8330 Ordovician
Petroleum Co, 144016'15“ Phyll}te
Canaway No., 1 Alliance 0il 25%56 105" 4070  Palaeozoic
Development : 143057,47" Phyllite
Chandos No, 1  Alliance Oil 25%50114" 9040  Ordovician
Development 143019'36" clastics
Cothalow No, 1 Phillips- 25%,3134" 7770  Ordovician(?)
Sunray 144,%23 1221 Basalt
Gilmore No, 1 Phillips 25%1133n 13,190 Lower
Petroleum 0, ayaan Devonian
144748138 Shale
Gambardo No. 1 Phillips- 25%581521 12,020 Olivine
Sunray . 14451 141" basalt
Leopardwood No. 1 Phillips- 25%37110" 12,790 Lower
Sunray ‘ 0,140 Devonian
, 14474013 Tuff
Orient No, 2 *~  L.H. Smart 0il  27°40'30" 3060  Pre-Mesozoic(?)
Exploration Co. 0,41, an Sandstone,
Ltd ' 143711143 greywacke
Yongala No. 1 Alliance Oil 25°30119 9520  Phyllite

Developmen? 143055'48" Trachyte

2
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APPENDIX B

METHODS OF DEPTH DETERMINATION

For the purpose of interpretation, anomalies were divided into
two categories, Those extending across several flight lines were treated
as semi-infinite blocks, and those only appearing on one flight line were
treated as point sources.- For the extended sources, the half-maximum-
slope method (Peters, 1949) was used. This assumes that the causative
body has vertical sides and strikes approximately north-south. The
horizontal distance between the points of half maximum slope varies from
1.2 times the depth of burial for thin sheets to 2,0 times the depth for
the edge of a semi-infinite block., Using the average factor of 1.6, a
first approximation to the depth was obtained. The distance between the
inflection points of the anomaly yeilded the approximate width «f the
causative body. By dividing the width by twiece the depth, a parameter
was obtained which could be used to provide a corrected Peters' factor
(Moo, 1965). This in turn yielded a second approximation to the depth.
Adjacent profiles were compared to obtain the strike of the body.
Calculated depths were then corrected for the influence on them by ob-
lique intersections of flight lines with strike directions, :

Anomalies only appearing on one profile were generally taken
to be due to point sources. In determining the validity of the point
source method, consideration was taken of adjacent magnetic basement
depths. The depth was taken to be two-thirds of the width of the
anomaly at half maximum amplitude. Errors may be considerable in using
this method, since it cannot generally be determined whether the flight
path crossed the maximum of the point source anomaly, Few cases of
point sources were encountered,

Magnetic depth estimates are commonly in error by up to 20%.
Prior to estimating these errors it is necessary to add the height of
the aircraft above sea level (2000 ft) to the depth determinations, since
this is the datum from which depths were calculated,

Several of the bores in the survey area penetrate formations
believed to represent local magnetic basements, An absolute check on
magnetic depth determinations was thus possible at these points.



APPENDIX C

OPERATIONAL DETAILS

Staff
Party lLeader D. R. Waller
Geophysicist B. S. Grewal
Senior Radio Technician P. Ryan
Drafting Assistant K. A, Barrett
Geophysical Assistants K., A. Mort
: . D, Park
Pilots Captain - L. Giddens )
First Officer J. Lindsay g
Aircraft maintenance engineers _ E. Aylward )
- M. Hopkins ;
Equipment
Aircraft b.C.3 VH-MIN
Magnetometers MFS-6 saturable core fluxgate

Barometric altimeter

Air position indicator

Camera

Survey specifications

Iine spacing
Line orientation
Tie system

Altitude

tail boom installation coupled
to "Speedomax" and digital
recorders.

MFD-4 saturable core fluxgate
ground installation for storm
warning, coupled to Esterline-
Angus recorder.

Pilot Control

Track recorded by DeVar
recorder

BMR 35-mm strip

2-mile throughout
Bagt-west
North-south, ‘as shown in Plate 1

2000 ft above sea level
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Navigational contrql
Record sensitivity:
MFS-6

MFD=4

Survey timetable

Party arrived Longfeach
Survey flying commenced
Party moved to Quilpie

Survey flyiﬁg'completed
Survey office vacated-

Party departed Quilpie

Aerial photographs

25 gammas/inch

20 gammas/inch

26th to 28th March
28th March

22nd to 24th May
18th Juhe

29th June

1st July
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