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SUMMARY 

An airborne magnetic survey was flown over the central 
portion of the Great Artesian Basin during 1968, completing the 
aeromagnetic coverage of the Eromanga Basin. The magnetic be.sement 
was cOlltoured over most of the survey area and magnetic trends were 
delineated. 

Bouguer gravity contours were used extensively to complement 
the ma.gnetic information. The Galilee Basin, Adavale Basin, CanBlV8¥ 
Ridge, and Cooper Basin correspond to -magnetic basemellt features. In 
addition, structural models have been proposed to explain the magnetic 
and gravimetric da.ta 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. nr.mODUCTIO:N 

An airborne magnetic survey was floVin over two areas in the 
cenh'e of the Great Artesian :Basin during the period ].1axch to Jlme 
1968. The survey boundaries are shown in Plate 1 and include parts of 
the BE.IGETON DOViNS, MANEROO, WNGRE40 , J~AH, f3:y.CJ~.h Wnffi.qRAJ~, 

c9£!!>]&, EROItrANGA, QUITi'IE, THARGOM DAB, and TOOlJJPINE 1: 250,000 map 
areas. These areas lie wi thin the Eromanga :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 magnetic base­
ment structure to assist the geological mappinf-' of pre-Mesozoic 
structures and to locate accumulations of Pala~ozDic sediments. The 
magnetic basement lies wi thin Palaeozoic rocks over most of the regioll 
but does not represent a single geological horizon. It i8 thought to 
be composed of predominantly igneous and metamorphic rock and only over 
limited areas does it coincide with economic or crystalline basement. 

lv1uch geophysical work has been carried out in arid around the 
area. This includes the adjacent airborne magnetic surveys of CooIJer 
Creek (Delhi Australian Petroleun Ltd and Santos Ltd, 1963) flown 
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bet'ween latitudes 24°00' and 29°00' south, Tambo-Augathella (r.ra.gelJan 
Petroleum Corporation, 1962) flown between latitudes 23°00' and 25000', 
Quilpie-Charleville-Thargomindah (Phillips Petroleum Company, 1962) 
flown southwards from latitude 26000' to the New South Vlale::: border. 
The Winton aeromagnetic suxvey (Catawba Corporation, 1957; Trans 
Pacific Corlloratj on, 1957) was flown to the r10rth of BRIGHTON DOWNS 
and WJAlII"EROO. 

~UfA-\40 a'( Several gravity surveys have beeri made over the Ol.'eH by 
private comr;anies and the Bureau of Mineral Hesov.l?ces. Plnte 6 shows 
Bouguer anomaly contours at intel:'Va.lrl of five milligals bosed on BNIR. 
heli copter gravit.y surveys (J.JOnsda.le, 1965; Gibb, 1966 E1.l1d 1967). The 
steep gravity gradient which strikes north-east through BRIGHTeN r,O"LNS 
and CO}j"'}.'EIv;ARA 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. 

It has been suggested (R.R. Vine, pel's. eornm.) that over 
much of this region gravity contour configurations are related to 
variations in basement li thology rather than to basement structure. 
Lines of v:eakness may well be located alon~ thesp 1 i thologic[,l 
bounrloxies, and movements may have taJeen place which axe the ilr.-ers8 
of those anticipated frem a consideration of gravity dnta alone. 

stt:l.$ rf I ( SeisF.ic coVert1ge has been obtained over mvch of th(, sm"'v(-,~! 
B.rea aml many r.xe-Mesozoic structures have been delineated. 'Ille 
regional geological structure shown in Plate 6 is based m::tirlly on 
informati.on obta,ined from such seismic s1)l.'veys with eilrlitj.onn.l .ir.fo:I.'TIl­
atien provided by bo:co1101e8 and geolceical Dia.pping. The rna.i:n sei:3J;\ic 
SlJrveys within the northern paxt of the survey area inc1l1cle the 
Vergemont survey (Australian Aquitaine PetroleUlll Pty I,td

1
1964) , 

which covers much of MANEROO and. pert of BRIGHTON l)()liNS: the l1o(!ney 
Creek survey (Tallis & F'jelstul, 1966), the Wellshot Creek surve;/ 
(Longreach Oil Limited, 1965) Ilnn the Lonsreach Seismic Sl:trVe~r (~re8 
Oil of Canada Ltd , 1962) in IjO}TG~;K"CH. ~.'he West Blackall s·,'l.'V!,'Y 
(Ma:t'u.thcn Petrole'lJlIl (Australia) ttd, 1967) covers the Bouth-e~wt of 
I,ONGftEACH and the eastel.'tl two-third.s of BLACV.,AIJL. In the :'301)thern 
part of the survey area complete SeiSTllic coverage has been cbtoined, 
the more importa,nt surveys being the Regleigh survey (AlliMce. eil 
Development, 1966), which covers the portIon of the survey EJ~'ea in 
WnmORAR, and the Te,llyabra sei::mie Sl;.2"Vey (Farley, 1967), Vihich 
covers the portion of the survey arefl. in EHONANGA and THJ.RGmai';])AH. 
In addition, seismic work done by Phillips Australian Oil COmpaJlY in 
the Adavale Basin has been reviewed by.Slanis and Netzel (1967). 

Of the maJ'ly oil exploration and water bores the.t have beell 
drilJed in the area, thoBe Which Ienetrate beneath the Mesozoic, and 
which thereby add to the geological understanding of the magnetic 
results, are shown in Plate 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 Lake 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 ap.proximately 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 Oil 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 Oil Ltdc, 1964; Vine et aI, 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. 

S·tra tigraphy 

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. 



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 alopg 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 
partYy 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. 
Oil indications were found to increase with depth, and oil bleeding was 
obtained from the Permian succession. 

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 ~ormations 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 
or~ginal 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 ± t 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 ldiscontinuit-
ies I do not therefore necessarily represent faults. The sparsity of (( t 

~ 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 area 

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\\~\ 
intensity along profiles indicate complex structure, and several" \ I 
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 ~gnetic 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 gammas 

C Magnetic anoamlies predominantly greater than 250 gammas 
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In ~neral, 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, Ooroonoo 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 Ooroonoo No.1. 

Because of the granite in Ooroonoo No.1, the gravity 'low' 
was attributed by Gibb (1967) to the presence of massive acidic 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 specific 
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 'high'. 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. N0 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 allow' 
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 therefore 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 aI, 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 }nrchmont 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 tOQ,eepen 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 
140J ft b~s.l. and coincides 'with a 'high' in the Mesozoic sediments 
interpreted from borehole da~a; . it is thus interpreted to be a 
basement feature. .' 

Further south, a magnetic basement 'high' rising to 400 ft 
b.s~l. 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, 
e::tending 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 l-iANEROO suggests that this depression may extend further 
north-east. . 

Over the eastern portion of JUNDAH and most of BLACY.ALL a 
general deepening of magnetic basement to the south-west and south-east 
is evident t 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 ft b«s.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, th~~r~~ ~truc.~~e,-:-QL t,he.ar.ea.. h?-s .b~53n C01).­

firmed. The majority of magnetic tren~ strike slightly west of north, 
parallellingknown 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. }~gnetic data suggest that the ridge 
nFl.rrnus to thA nnr-t. h , and doe8 nnt entel' t.he nnrthern position of thp. 



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. \vest of the Canaway f..:.. 
Ridge the rapid deepening of the magnetic basement indicates the ~~~~ 
possibility of a faulted boundary. Boreholes Chandos No.1 and Bodalla ~~q-

!iliUM 

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. 

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 RECONMENDATIONS 

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. 

~~gnetic trends in the area are predominantly north-south 
except in BRIGHTON DOWNS, 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. Nost of the northern area has an 
adequate density of magnetic depth estimates-to-deteriiilne;-the form--of 
the~~~a·~IiEitic~~)~flement. - - - -- - . -- -." -- -

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. lv'f.a.gnetic 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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10. 

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 soutt 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 interpreted 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 magn~t.f~ 
basements are thought to coincid~ in view of the fair correlation 
between magnetic, gravimetric, and bore.data. 
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APPENDIX A 

BOREHOLE DATA 

Northern area 

Name of Bore . Company latitude South Depth Bottom 
Longi tude Eas t below formation 

sea 
level 
(ft) 

Alice River No. 1 Farmout Drillers 23°37'08" 4470 Palaeozoic(?) 
N. L. 145°19'15" 

Conglomerate 

Carlow No. 1 Phillips~Sunray 240 50'27" 11,094 Devonian 

145°25'48" Tuffs 

Cleeve Bore No. 1 Longreach Oil 23026 ' 00" 2370 Silurian 
Ltd .. 

144 °23 '40" Weathered 
granite 

Fairlea No. 1 Sun 24 °29 '50" 9260 Middle 

145°19'52" Devonian 

Fermoy No. 1 Australian 23°8'32" 4460 Cambrian 
Aquitaine 143°3'26" Phyllites, 
Petroleum Pty Ltd slates 

Glenaras No. 1 Phillips 23°05'52" 4560 Lower Carb(?) 
Australian Oil Co. 144°43'23" Rhyolite 

Hascombe No. 1 24°13' 3780 Permian 

144°44 ' 

Hulton No. 1 Longreach Oil 23°23'25" 1400 Lower Carb(?) 
Ltd 144°55'20" Quartzite 

Longreach No. 1 Longreach Oil 23026'50" 2590 Lower 
Ltd . 144°15'50" Palaeozoic 

Weathered 
granite 

Marchmont No. 1 .Longreach Oil 23°10'15" 5780 Upper 
Ltd 144°44'21 11 Carboniferous 
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Northern area, cont. 

Name of Bore Company Iatitude South Depth Bottom 
Longitude East below formation 

sea 
level 
(ft) 

Maynside No. 1 Australian 23°35'2311 4720 Phyllite, 
Aquitaine 142°31'11 11 quartzite 
Petroleum Pty Ltd 

Newlands Amerada Petroleum 23°52'3311 5160 Phyllites 
Corporation 142°57'46" 

Ooroonoo No. 1 Conarada 23°10'5011 3430 Precambrian 

141°33'09" granite 

Penrith No. 1 Associated 23°10'2011 3380 Phyllite 
Australian 143°38'30" Oilfields 

Portland No. 3 24 °06' 3390 Permian 

144°34' 

Ruthven No. 1 24('07'3011 3305 Permian(?) 

1.44 °04 , 

Ruthven No. 2 24°14' 35" 3815 Permian(?) 

144°01' 

Saltern Creek Longreach Oil Ltd 23°20'5411 4200 Lower 
No. 1 1440 56'24" Carboniferous 

quartzite 

Springleigh No. 3 Stewarts Mooga 24 °34 '25" 6040 Lower 
N.L. 144°44'40" Palaeozoic(?) 

Warbreccan No. 1 Westland Oil 24 °25 '45" 4670 Granite ? 
Co. Ltd 142046' 30" 

Wellshot No. 6 23°57'20" 3120 Permian(?) 

144°16'20" 
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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 14jll 8000 Devonian 
Development 143°26'0911 Sandstone 
Australia Pty 
Ltd 

Buckabie No. 1 Phillips 26 0 11 1 5011 8330 Ordovician 
Petroleum Co. 144 °16'15 11 Phyllite 

Canaway No. 1 Alliance Oil 25°56'05 11 4070 Palaeozoic 
Development 143°57'4711 Phyllite 

Chandos No. 1 Alliance Oil 25°50' 1411 9040 Ordovician 
Development 143 0 19 13611 clastics 

Cothalow No. 1 Phillips- 25°43'3411 7770 Ordovician(?) 
Sunray 144 °23 '2211 Basalt 

Gilmore No. 1 Phillips 25 0 21'33 11 13,190 Lower 
Petroleum 144 °48 13811 Devonian 

Shale 

GUmbardo No. 1 Phillips- 250 58'52 11 12,020 Olivine 
Sunray 144°41 14111 basalt 

Iaopardwood No. 1 Phillips- 25 0 37'1011 12,790 Lower 
Sunray 144 °40' 1311 Devonian 

Tuff 

Orient No. 2 L.H. Smart Oil 27°40 13011 3060 Pre-lv1esozoic(?) 
Exploration Co. 143°11 '4311 Sandstone, 
Ltd greywacke 

Yongala No. 1 Alliance Oi 1 25°30'19 11 9520 Phyllite 
Development 143°55'4811 Trachyte 

>. 

i 
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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 •. Jror the extended sources, the half:-maximum­
slope method (Peters, 1949) was used. This assumes that the causative 
body has vertical sides and strikes approxima~ely 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 distancebetl.feen the 
inflection points of the anomaly yeilded the approximate width of the 
causative body. By dividing the width by twice 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. 

AQamalies 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. ~he 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 surv~y area penetrate formations 
believed to represent local magnetic basements. An absolute check on 
magnetic depth determinations was thus possible at these points. 
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APPENDIX C 

OPERATIONAL DETAILS 

Party U3ader 

Geophysicist 

Senior Radio TechniCian 

Drafting Assistant 

Geophysical Assistants 

Pilots 

Aircraft maintenance engineers 

Aircraft 

Magnetometers 

Barometric altimeter 

Air position indicator 

Camera 

D. R. Waller 

B. S. Grewal 

P. Ryan 

K. A. Barrett 

K. A. Mort 

D. Park 
Captain L. Giddens ) 

First Officer J. Lindsay 
) 
) 

E. Aylward ) 

M. Hopkins 
) 
) 

D.C.3 VH-MIN 

~WS-6 saturable core fluxgate 
tail boom installation coupled 
to "Speedomax" and digital 
recorders. 
MFD-4 saturable core flu~gate 
ground installation for storm 
warning, coupled to Esterline­
Angus recorder. 

Pilot Control 

Track recorded by DeVar 
recorder 

BMR 35-mm strip 

Survey specifications 

Line spacing 2-mile throughout 

Line orientation East-west 

Tie system North-south, 'as shown in Plate 1 

Altitude 2000 ft above sea level 



Navigational control 

Record sensitivity: 

MFS-6 

HFD-4 

Survey timetable 

Party arrived Longreach 

Survey flying commenced 

Party moved to Quilpie 

Survey flying completed 

Su~ve1 office vacated 

Party departed Quilpie 

18. 

Aerial photographs 

25 gammas/inch 

20 gammas/inch 

26th to 28th March 

28th March 

22nd to 24th May 

18th June 

29th June 

1st July 
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