
('; 

~ 

~ 

-
.." 

Record No. 1969 /109 

Reconnaissance Helicopter 
Surveysp northern 

southern QLD 

by 

F. Darby 

e~!r:@ (jfr!(Omi'wt?l~ rf@"ri)~(ol~r-occ::cdJ ~)f,": ~L'lr~ f®"~o)ril ~~ ~c'(t"'t ©:~JI1O:-l'(C\~' \h~1 

iilnm (h)~<"(~JI7ilr~~~ @' [i\fu)~((Ox,'t.}J [C~t"'IRc'IIc0Wl\1t("""~ <ill If'l'liT1t (oi! ~:h(" Ip)tJj;~ 'if 
@l ~tnw tJ::')Yrfritr'J\'(Q)'~~~~(ro «!X9~~:nnwxt'?':Z llCQl ~'t.JO%ll urr~ t~.~~l:@ ~?~~~@1"(!I~I(P~U 

W'(G~ \Gt":"q£)L~xrm.r;'~ @J G1?turrxc,:q~ ?~M'l-ltft,.~. I'll rn~ ~rXQ)~ ~x .. ~ lP)llJjb>,Jrr~r;.x:t¢~ 

Dri1 rfj'1;(j (\Oyr'trl @f? &&txdJ ~::-1 (olj Gco)r1"!,?):=j.'?':)1 ~rY~i?iX£'«(~db C0? ~)~I'::j~(r~jif:rtv~'ll 
\~Il·JUI?;'Ko)1"i! :;i:W:'-\ :)W~("-""~I'*,j'(O)"I' .rf-' ~F"~ rr ~ (of tt':'Xr' nrCI(r~~.«ir'v l?'R,,_,'"i~l~ rgJf 

If"D'~'«m<i\ :~lcrf;{(Wo"<L<S"'" «#:\Ol@.2/1 &. ~~'0l0~,,'»«\" 

NSW 
1968 

Gravity 
and 



" 

Record No. 1969 /109 

Reconnaissance Helicopter Gravity 
Surveys, northern NSW and 

southern QLD 1968 

by 

F. Darby 

The information contained in this report has been obtained by 
the Department of National Development as part of the policy 
of the Commonwealth Government to assist in the exploration 
and development of mineral resources. It may not be published 
in any form or used in a company prospectus or statement without 
the permission in writing of the Director, Bureau of Mineral 
Resources, Geology and Geophysics. 



.. 

• -' 

CONTENTS 

SUMMARY 

1. INTRODUCTION 

2. GIDLOGY 

3. PREVIOUS GIDPijYSICAL SURVEYS 

40 DESCRIPTION OF GRAVITY RESULTS 

5. DISCUSSION OF GRAVITY RESULTS 

6. CONCLUSIONS 

1. REFERENCES 

APPENDIX A Survey statistics 

APPENDIX B 

APPENDIX C 

APPENDIX D 

Plate 1 

Plate 2 

Plate 3 

Plate 4 

Plate 5 

Plate 6 

Plate 1 

Survey personnel and equipment 

Survey procedure 
-

Stratigraphic successions 

ILLUSTRATIONS 

Locality map (N/B2-10) 

Geology (N/B2-9) 

Aeromagnetic surveys (H55/B2-35) 

Aeromagnetic contours (N/B1-2) 

Magnetic basement contours (N/B1-1) 

P;r-evious gravi'ty surveys (H55!B2- 33) 

S~ismic.~surveys and boreholes (H55/B2-34) 

~ 

1 

3 

6 

18 

20 

28 

30 

32 

34 

35 

39 

Plate 8 

Plate 9 

Bouguer anomalies and gravity features (H55/B2-34) 

Survey progress (G65-205) 

Plate 10 Segmentation of survey area (H55/B2-32) 

Record 1969/109 



... , 

.... 

SUMMARY 

This report presents the preliminary results of the 1968 
helicopter gravity reconnaissance survey in southern Queensland and 
northern New South Wales conducted by Wongela Geophysical pty Ltd 
under contract to the Bureau of Mineral Resources, Geology & 
Geophysics. 

Seven Bouguer anomaly provinces have been partially or 
completely defined, viz. the Anakie-Nebine Regional Gravity High, the 
Roma Regional Gravity Low, the Darling Regional Gravity Complex, the 
MacIntyre Regional Gravity Shelf, the New England Regional Gravity 
Low, the Coastal Regional Gravity Complex, and the Barnato Regional 
Gravity ~ow. Only in the last province have the Bouguer anomaly 
features 'been postulated to correspond to thickness of unmetamorphosed 
sediments. Over the remainder of the area the major Bouguer anomaly 
features correspond to density changes within the basement although 
some minor Bouguer anomaly features may correspond to changes in 
sedimentary thickness. The eastern margins of the Surat, Coonamble, 
and Oxley Basins are well defined by the Bouguer anomalies. The New 
England Regional Gravity Low correlates with a zone of granitic uplift 
within the Tasman Geosyncline. The seaward increase in Bouguer 
anomaly yalues is considered to reflect the thinning of the sial layer 
of the crust towards the continental margin. The outline of the 
Clarence-Moreton Basin is correlated with an extensive residual Bouguer 
ano:-maly low within the Coastal Regional Gravity Complex •. 
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1 • INTRODUCTION 

In 1968 the Bureau of Mineral Resources, Geology & 
Geophysics (BMR) extended the helicopter gravity reconnaissance 
survey of Australia by conducting two surveys, one in southern 
Queensland and northerh New South Wales and another in western Austra
lia. Both bfothese surveys were conducted under contract to BMR by 
Wongela Geophysical Pty Ltd. This report deals specifically with the 
former area (Plate 1) in which approximately 164,000 square miles were 
surveyed, covering twenty-eight 1:250,000 map areas. The results of 
gravity surveys by private companies within the survey area are being 
recomputed and will be incorporated with the results of this survey 
in a later report. 

The survey was planned to cover the southern portions of 
the Eromanga, Surat, and Clarence-Moreton Basins and a large portion 
of the Tasman Geosyncline, dominated mainly by the New England Bath
olith and extensive zones of thrusting. 

This report will briefly summarise the ~nown geology of 
the area and tabulate the previous geophysicaJ s~veys that have been 
conducted in the area. The interpretation of" the gra,vj,.ty results that 
is presented is of a very preliminary nature and not:;:stibject to 
detailed analysis. A rLgorou's quantitative interpretation will be 
included in a later report on the gravity surveys in the central 
Tasman Geosyncline zone. 

All survey methods and statistics are included in Appendixes 
A~ B,and C-at the end of this report. 

A network of sealed and graded roads gave good access 
throughout thesurv~ area which facilitated very efficient 
transport and fuel movements. A plentiful scattering of towns 
greatly eased the problems of communication and supply. However, 
the well populated areas created problems concerned with helicopter 
access; e.g. around Tamworth flying was somewhat restricted, to 
prevent disturbance to livestock on poultry farms. 

Two distinct topographical regimes are recognised in the 
survey area - the plains in the west and the mountainous coastal 'area 
in the east. The plains in the west presented no problems in the 
conduct of the surv~ in that plentiful landing spots existed and 
the weather pattern was relatively stable. However, in the mountaino~s 
coastal area the following problems were encountered: 

(a) 

(b) 

( c) 

( d) 

Landing spots for helicopters were sometimes difficult to 
locate. 

Low cloud cover sometimes prohibited flying across 
mountain ranges. 

Unstable weather conditions. 

High elevation differences between stations. 
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The last two items contributed to large errors in the barometric 
elevations (see Appendix C). As stated? weather conditions over the 
mountainous areas were unstable in that stormy condition predominated 
for long periods and conditions varied considerably between mountain 
tops and intervening valleys.' These weather conditions prevailed 
for long periods and in some instances seriously curtailed flying. 
Many camp shifts were made by the survey party in an attempt to locate 
suitable conditions for flying. 
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2. GEOLOGY 

In broad terms the survey area can be divided into two major 
structural elements, namely the Tasman Geosyncline and the Great 
Artesian Basin and associated Mesozoic basins. 

The Tasman Geosyncline was a Palaeozoic mobile belt, 
extending from western Victoria to CAPE MELVILLE* in Queensland, 
along the east coast and extending considerable distances inland. It 
has had a h~story of protracted orogenic activity. During most of 
Palaeozoic time the Tasman Geosyncline was the recipient of many 
thousands of feet of Palaeozoic sediments, and durtng the same era 
these sediments were complexly folded, faulted, indurated, and altered. 
At the close of Permian time the geosyncline was differentially 
uplifted to form the present-day tectonic uplifts and basins. 

The Lower Palaeozoic rocks of the ~asman Geosyncline are 
exposed in three main areas, separated in the south by the Sydney Basin 
and in the north by the Bowen Basin: 

1. The southern area lies east of the Adelaide Geosyncline, covers 
most of Victoria and part of Tasmania, and forms a belt running 
north through central New South Wales • 

2. The central area extends from NEWCASTLE in New South Wales to 
PORT CLINTON in Queensland. Though almost continuous along 
the coast it is divided centrally into two parts by overlying 
Mesozoic sediments of the Clarence-Moreton Basin and later 
volcanics. 

3. The northern area is separated from the northern end of Area 
2 above by the Upper Palaeozoic Bowen Basin, and extends from 
EMERALD to CAPE MELVILLE in Queensland. 

Parts of the first two areas are found within the survey area (Plate 2). 

The first area, extending from eastern Victoria through 
central New South Wales, had a violent tectonic and igneous history. 
This area was a major volcanic arc which dominated the Tasman zone in 
southern Australia frOm eaxly Silurian to Middie Devonian, and which 
suffered pronounced, :mainly vertical, movement throughout its history. 
Its full extent is not known, because to the north it is covered by the 
Mesozoic strat~of the Great Artesian Basin. 

The stabilisation of the volcanic arc was followed in the 
Upper Devonian by the development of a number of mainly paralic basins 
in central Queensland p central and southern New South Wales, and 
Victoria. The main area of deposition in New South Wales appears to 
have been a large basin flanking the old volcanic arc to the west 
and probably containing material erJded from it. These rooks are 

t. 

* Throughout this report the names of 1:250,000 map areas will be 
written in capital letters, e.g. CAPE MELVILLE, to distinguis~ 
them from ordinary place names. 



present in LOUTH and BARNATO. This basin contains about 10?000 
feet of sediments. The basal 5000 feet (the Amphitheatre Group) is a 
marine sequence of flaggy mudstones~ siltstones, sandstones, quartzites, 
and shales? which have been metamorphosp.d and folded. The top 5000 
feet (the Mulga Downs Group) unconformablY overlies the Amphitheatre 
Group and is composed of partly freshwater continental deposits and 
partly shallow marine deposits of predomin'a'ltly sandstone sediments. 
This group was gently folded late in the Carboniferous Period into 
broad synclines separated by sharp anticlines. The most prominent 
set of fold axes trend north-north-west with a subsidiary fold axis 
to the north-easto 

Voisey (1958) has described the structural elements of the 
orogenic area in eastern New South Wales. It has a central complex 
of tightly folded and metamorphosed beds which is intruded by granites 
and porphyries (the New England Batholith) and lies between two 
parallel belts of ultrabasic intrusives (the Great Serpentine Belt 
in the west and the Eastern Serpentine Belt). The complex is bounded 
on the west and east by thrust faults dipping inwards. 

The Great Artesian Basin, which had its inception in late 
Triassic time? is the largest sedimentary basin in Australia and 
occupies most of the northern, southern, and western portions of 
the survey area. The basin has many divisions? which that will be 
discussed separately, namely the Eromanga, Surat, Coonamble, and 
Oxley Basins. 

The Eromanga Basin is a Mesozoic basin and comprises the 
whole of the central and south-western parts of the Great Artesian 
Basin? extending from Queensland into the Northern Territory, South 
Australia, and New South Wales. The south-eastern portion of this 
basin? which has been shown by geological mapping (outcropping 
granite on the Eulo Ridge), drilling, and geophysical surveys to be 
underlain by shallow igneous and metamorphic rock basement, was 
covered by the gravit,y survey. A~rominent, roughly meridional 
belt, overlapped by thin Mesozoic sediments and known as the Nebine 
Ridge, forms the subsurface margin between the Eromanga and Surat 
Basins. 

The Surat Basin geology has been described by Mack (1963), 
and the following notes were based on that source. The Surat Basin 
is an eastern lobe of the Great Artesian Basin. It overlaps the 
southern end of the Bowen Basin, a major miogeosynclinal downwarp 
which culminated in early Triassic time. 

Three major phases of sedimentation have been recognised 
in the area of the Surat Basin: one related to the development of 
the Tasman Geosyncline from Devonian to early Permian time (Horton 
Group) 9 one related to the development of the Bowen Basin from early 
Permian to early Triassic time (Bowen Group), and one related to the 
development of the Great Artesian Basin from Triassic time to 
Cretaceous time (Great Artesian Group). 

,-



The Horton Group consists of an intertonguing sequence of 
marine (Bangheet Formation) and volcanic terrestrial sediments 
(Kuttung Formation and its northerly counterpart ~ the Cracow Formation). 
West of the Bowen axis, very low grade metamorphics (Timbury Hills 
Formation), volcanics, and igneous rocks, partially equivalent to the 
Horton Group, have been penetrated by drilling. The Permian rocks of 
the Bowen Group grade upward from shallow marine tuffaceous clastics 
(Back Creek Formation) to non-marine tuffaceous clastics and coal 
(Kianga Formation). The Triassic rocks of this Group (Cabawin Formation) 
are tuffaceous clastic fill deposits and red beds. Abase level period 
within Triassic time preceded the blanket deposition of the Artesian 
rocks. In basinal positions, transition quartzose clastics (Wandoan 
Sandstone) reflect the final stages of the fill in the Bowen Basin., 
The rocks are overlapped along the margins of the basin. However, 
locally and especially on the western shelf of the basin the Wandoan 
Sandstone trangresses upward and partially replaces the oldest blanket 
deposit (Precipice Sandstone) of the Great Artesian Group. The blanket 
deposits of the Great Artesian Group are predominantly continental 
clastics deposited in shallow inland seas and swamps (Precipice 
Sandstone, Evergreen Shale, Hutton Sandstone, Wa~loon Formation, 
Blythesdale Formation). At the top of the Great' Artesian Group a 
marine transgression is represented by the rocks of the Roma Formation. 

The Oxley Basin is a south-east tongue of the Great 
Artesian Basin and joins the Sydney Basin, although its relation to the 
Sydney Basin is not clearo In the west the Oxley Basin joins the 
eastern side of the Coonamble Basin and in the eastern side of the 
Coonamble Basin and in the east it ends against the Mooki Thrust Zone. 

The Coonamble Basin forms a smaller subdivision of the 
Great Artesian Basin. To the north it joins the Surat Basin. The 
western and southern margins are the limits of Mesozoic sedimentation, 
and the eastern side joins the Oxley Basin along a topographic divide. 

The Clarence-Morton Basin was one of the Mesozoic basins 
formed within the Tasman Geosyncl~ne zone at the end of the Permian 

,Per.iod. McElroy (1962) gives a comprehensive account of the geology of 
the basin, and Reynolds (1963) br~efly discusses it. The Basin sediments 
appear to be mainly MeSOZOic non-marine sandy beds and' coal measures o 
They probably overlie Permian volcanics and marine beds. Carboniferous 
fossiliferous beds which crop out around the western margin of the basin 
have been intruded by later Palaeozoic granite. Tertiary basalts and 
some acidic lavas have intruded the Mesozoic sediments in parts of the 
Basin. 

The north and eastern margins of the Basin have been 
interpreted as early Triassic fault line scarps (Hill & Denmead, 
1960). The western margin appears to be despositional on the Texas
New England structural highs. Faulting and folding have occurred 
during the Mesozoic and Tertiary along axes which are mainly meridional 
in the south and bending north=west in the north, i.eo following the 
direction of the central axis of the Basin. 

Stratigraphic successions for the Surat? Coonamble, Oxley, 
~ 

and Clarence-~oreton Basins, as obtained from surface geological and 
borehole evidence, are included in Appendix Do 
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3. PREVIOUS GIDPHYSICAL SURVEYS 

Extensive geophysical work has been conducted in portions 
of the survey area, both by private companies and by BMR. The nature 
of this report does not permit a detailed discussion of these surveys 
but the major results will be discribed. The surveys are listed in 
Tables 1 to 4. The locationsof many of these surveys are indicated on 
Plates 3, 6,and 7. In Tables 1 to 4, surveys marked with an asterisk 
are surveys conducted by BMR and are included in the References at 
the end of this report. 

Aeromagnetic surveys (Table 1 and Plates 3, 4, and 5). 

The Brewarrina-Boggabri survey indicated that generally 
the magnetic basement was shelf-like with only a thin sedimentary 
cover. The basin areas are small; those in the west (south and 
north Coonamble Basins) are interpreted as being the most prospective, 
because they appear to be relatively free from Tertiary basalts. 

The Quirindi survey was rather unsuccessful as far as 
petroleum exploration is concerned in that depth estimates were too 
few to be conto\ITed. The Mooki Thrusts and associated cross-faults 
were mapped. 

Of the surveys conducted in Petroleum Exploration Licences 
(P.E.L.) 59, 63, and 64, only those in the Grafton and Kempsey areas 
are pertinent to the present survey. In the Grafton area the magnetics 
were interpreted as indicating a deep magnetic source beneath a thick 
sequence of metamorphics, with little sedimentary section. These 
surveys was rather inconclusive owing to the short extent of the 
flight-lines and to the lack of suitable anomalies for depth 
estimation. There is also doubt in some areas about what constitutes 
magnetic basement; e.g. what looks like a thick sedimentary section 
could be granite close to the surface and in other places volcanics 
within the section could be magnetic basement. South of Part Macquarie 
there are strong anomalies having a near-surface source, which are 
related to serpentine intrusions. 

The Casino survey indicated that the basement configuration 
is in the form of elongated blocks controlled by north-trending faults. 
In the west the basement lies above sea level but there are indications 
of there being over 10,000 feet of section in the central parts of the 
Clarence Basin. Large faults were mapped but their relation to the 
known surface faults appears to be complex. 

The Yantabulla survey indicated that there was shallow 
magnetic basement over the whole of the area, but apparently more 
depth data were obtained from boreholes than from the aeromagnetic 
results. 

Only the southern part of the Quilpie-Thargomindah
Charleville survey falls within the present survey area and here the 
flying consisted mainly of reconnaissance lines. The depth estimates 
are rather greater than anticipated over the Eulo Shelf are~but this 
may be due to the lack of magnetic correlation between the reconn
aissance lines. 
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The Darling survey indicated four main sedimentary basins, 

only one of which falls within the present survey areao At least 
6000 feet of section may be present,but the magnetic survey was only a , 
reconnaissance and the magnetic control was not suitable for detailed 
structural analysis. 

The report on the Surat-Bowen Basin is an integrated report 
on four separate subsidised surveys, namely the Moree-Miles, Surat, 
Bollon, and Narran River surveys. The hinge line of the basin is 
clearly defined in the north of this survey area, and its southern 
extension, the Goondiwindi Fault, is also indicated. The deeper 
areas of the basin are depicted, along with a central cratonic block. 
In the west the magnetic anomalies suggest that several units may be 
present in the Nebine Ridgeo 

BMR has also conducted aeromagnetic surveys within the 
survey areao In 1958 a small detailed aeromagnetic survey was 
conducted near Inverell with the objective of locating various deep 
leads with which tin is associated (Forsyth, 1960). In 1957 a 
larger, regional programme was commenced which included BOURKE 
(Carter, 1960) and COBAR (Spence, 1961). These surveys indicated 
that the area covered by Devonian rocks to the west of Cobar is 
practically devoid of magnetic anomalies. Most of the anomalies 
appear to be associated with known mineralisation and serpentine 
occurrences. Most of the anomali~s also have a pronounced north to 
NNW trend and could be associated with shear zones. In 1963, BMR 
also conducted an experimental aeromagnetic survey in the Cobar 
district (Goodeve & Lilley, 1964). This survey, which was a test for 
a proton magnetometer, delineated certain anomalies that had been 
indicated by the previous aeromagnetic survey • 

. The locations of all of these surveys are shown in Plate 
3. The total magnetic intensity contours from the Brewarrina
Boggabri, Quirindi, PoE.Los 59, 63, and 64, Casino, Yantabulla and 
Surat-Bowen Basin surveys, as well as those from the BMR surveys of 
BOURKE and COBAR are illustrated in Plate 4. The interpreted 
magnetic basement contours obtained from the Brewarrina-Boggabri, 
Quirindi, PoE.Los 59, 63, and 64, Yantabulla, Darling and Surat
Bowen Basin surveys are illustrated in Plate 5. Some of the more 
prominent magnetic lineaments and provinces have been marked in 
Plate 4 and will be referred to in the appropriate place in 
Chapter 5. 
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TABLE I - AEROMAGNET IC SURVEYS 

Brewarrina
Boggabri 

Quirindi 

P.E.L. 64, 
P.E.L. 63 & 
P.E.L. 59 

Casino 

Yantabulla 

QUilpi.e
Thargomindah
Charleville 

Darling 

Surat-Bowen 
Basin 

Inverell 

Forbes-West 
yryaJ. ong and 

1 -Bourke 

Cobar, Nymagee, 
and Cargelligo 

Basin 

Coonamble 

Oxley 

Offshore 

Clarence 

. Great 
Artesian 

Great 
Artesian 

Surat 

Reference 

American Overseas 
Petroleum Company, 
1963 

Ellis Gulliver, 1962 

L.R. Smart Oil 
Exploration Company 
P .L., 1963 

Mid-Eastern Oil N.L., 
1965 

Mid-Eastern Oil N.L., 
1962 

Phillips Petroleum 
Company, 1961 

Planet Oil Company 
N .L., 1963 

Union Oil Development 
Corporation, 1963 

Forsyth, 1960* 

Carter, 1960* 

Spence, 1961* 

* See References (Chapter 7) 

BMR Subs i4.y 
Report No. 

62/1727 

62/1730 

62/1726 

62/1718 

62/1704 
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Gravity surveys (Table 2 and Plate 6) 

The Carinda survey was conducted close to the southern 
margin of the Great Artesian Basin, where density determinations on 
outcropping granite and on samples from Sandy Camp No.1 indicate 
that there is a density contrast of 0.3-0.4 g/om3 between the 
Mesozoic sediments and the underlying basement (granite and indurated 
Shales). It was expected that Bouguer anomaly features would relfect 
variations in thickness of the Mesozoic sediments. The area of high 
Bouguer anomaly values in the west of the area represents an area of 
shallow basement whilst the north-tre~ding-Bouguer anomaly low through 
the centre of the area represents a trough of possibly 5000 feet of 
Mesozoic sediments. Faulting is postulated to be responsible for the 
rapid thickening of sediments into this trough. The Mesozoic section 
is thought to thin towards the east of the area. 

The Urisino-Tongo survey was conducted near the sou:h(~ern 
margin of the Great-Artesian Basin, and most of it was outside the
present survey area. i The area is flanked by the Eulo Shelf in the 
east and the Kooenberry-Tibooburra Ridge to the west. Intra-basement 
density contrasts are presumed to be the cause of most of the Bouguer 
anomaly features. 

The East Par:J.ing gravi ty surv~y~. covered an extensive area 
between the Artesian and Murray Basins in which Devonian rocks crop 
out. The results show a good correlation between. gravity and surface 
geology, and two major sets of fold axes are defined. South of Louth 
the Nelyambo Basin (Mulholland, 1940) has been defined and is thought 
to contain 9000-10,000 feet of Devonian section, some local structure 
being present within the basin. Three other areas of potentially 
thick Palaeozoic unmetamorphosed sediments have been indicated by the 
gravity results. 

The most prominent features delineated on the Wee Waa 
survey were two large Bouguer anomaly lows separated by a large 
north-trending Bouguer anomaly high. It is suggested in the subsidy 
report that the Bouguer anomaly features reflect sedimentary thicknesso 

The Dandaloo survey was conducted in a synclinal area 
flanked on the west, east, and north-east by Ordovician and Silurian 
metamorphics at shallow depths. It was estimated, from the gravity 
data, that 4500 fee~ of Upper Devonian sediments are present in the 
syncline. 

The greater part of the White Cliffs survey was conducted 
outside the present survey area, but one Bouguer anomaly feature 
indicated the north-westerly extension of thick Devonian sediments o 

The Tibooburra-Louth survey was conducted mainly outside 
the present survey area. Most.lof the Bouguer anomaly features appear 
to indicate a basement between 2000 and 5000 feet below ground surface. 
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The Quirindi survey covered an area immediately west of 
the Mooki Thrust Zone. The eastern margin of the Oxley Basin was 
delineated.' The thickest sedimentary development was postulated to 
be adjacent to the Mooki Thrust Zone. 

In addition to the gravity surveys conducted by private 
companies, BMR and the New South Wales Department of Mines have 
conducted r~gional gr~vity traverses throughout the area. The BMR 
results have been described by Langron and van Son (1961) but the 
results of the Department of Mines traverses were not·available 
at the time of writing. Langron and van Son present both Bouguer 
anomalies and free-air anomalies for the eastern half of the present 
survey area and have defined -fiye disti-nct Bouguer anomaly zones, which 
are, from east to west: . 

1. A positive zone of Bouguer anomalies along the coast indicate 
a rise in the Mohorovicic Discontinuity seawards. The 
Clarence-Moreton and Lome Basins are reported to be 
associated with Bouguer anomaly highs. 

2. A Bouguer anomaly low associated with the New Engl~d 
Batholith, which extends south to include the Bathurst 
Granites. 

3. A zone of Bouguer anomaly highs, arcuate to the east, 
is located over abel t of folds and thrusts. 

4. A zone of low Bouguer anomaly associated with the Surat 
Basin. 

5. An irrigular Bouguer anomaly high associated with the 
Nebine Ridge and the Cobar Shelf. 

Only the results from the East Darling, White Cliffs, and 
Urisino-Tongo surveys are included in Plate 6. The gravity results 
from all of the surveys in Table 2 are being analysed prior to 
recomputation. This recomputation will ensure that all surveys are 
related to: 

(a) 

(b) 

(c) 

A common gravity datum ('Isogal' damum -
see Appendix C) 

A common elevation datum (Department of the 
Interior datum - see' Appendix C). 

A common mapping system. 
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.. TABLE 2 - GRAVITY SURVEYS 

Name Basin Reference BMR Subsid;l 
Re:eort No. 

Carinda Great Artesian The Papuan Apinaipi 63/1916 
Petroleum Company 
Ltd, 1963 

Urisino-Tongo Great Artesian L. H. Smart Oil 62/1920 
Exploration Company 
Ltd, 1963 

East Darling Planet Exploration 63/1905 
Company Pty Ltd, 
1964 

Wee Waa Coonamble Alliance Oil 63/1912 
Development N.L., 
1964 

Dandaloo A.J. Wood, 1964 64/4803 •. 
White Cliffs Mid-Eastern Oil 64/4801 

N.L., 1965 

I 

66/4818 Tibooburra- Great Artesian American Overseas 
Louth Petroleum Ltd, 

1966 

Quirindi Oxley Alliance Oil 68/3002 
Development 
NoL., 1968 

North-eastern Langron and van Son, 
NSW .1967 

and (see, ' References' ) 
south-eastern 
Qld 
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Owing to an error of page numbering, the report 
continues on page 13. 
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Seismic surveys (Table 3 arid Plate 7) 

Most of these seismic surveys were conducted over local 
structures indicated by surface geology or were reconnaissance surveys 
conducted in an attempt to indicate typical sedimentary thicknesses 
in the various leases. As such they indicated very localised structural 
developments which probably will not be critical in the analysis of 
the Bouguer anomalies in the survey area. Exceptions to this are the 
surveys conducted in the Surat Basin. Here a multitude of small 
structures, as well as the basin's regional characteristics, 'have beerl, 
mapped. The most significant structures, as far as the future gravity 
interpretation is concerned, are the Goondiwindi Fault Zone (which 
controls the eastern margin of the basin), the Surat-Bowen Basin axis, 
the western shelf of the basin, and the southern margin of the basin. 
Isopachs have been constructed over most of the basin and these, 
together with the bore-hole data, should make it possible to interpret, 
the areas of inverse gravity correlation associated with the Surat-Bowen 
Basin axis. 

BMR has conducted two seismic surveys in the southern 
part of the 9urat Basin (Lodwick & Bigg-Wither, 1962 and 1964) in an 
attempt to-determine whether the Bowen Basin, beneath the Surat Basin, 
and the Sydney Basin formed a continuous region of, sedimentation during 
the Permian Period. The initial survey conducted in 1961 delineated the 
axis of the Bowen-Surat Basin (which contains approximately 15,000 feet 
of sediments) but did not map its southern limit. Based on the results 
of this survey the 1962 survey was planne~ to determine whether the 
Bowen Basin extends as far south as Moree. The results of this survey 
indicate that 35 miles north of Moree there is a trough, containing 
at least 1500 feet of sediments, the eastern margin of which is 
probably an overthrust fault. In- the Moree area two troughs are 
indicated - the Bininguy Trough in the east (containing 1000 feet of 
sediments) separated by the Pallamallawa Ridge from the Moree Trough 
in the west (containing 11,000 feet of sediments). Poor results south 
from Moree failed to resolve whether the Moree Trough joins the Sydney 
Basin • 



TABLE 3 - SEISMIC SURVEYS 

~ Basin 

Moonie Surat 

Kogan, Cecil Sur at 
Plains, Dunmore, 
and Kumbarilla 

Bollon- Sur at 
Dirranbandi 

MacIntyre Surat 

Moonie River Sur at 

Edgeroi Surat 

Surat Shelf Surat 

Moree Surat 

Pallamallawa Surat 

Garah Surat 

Boolooroo Surat 

Casino Clarence 

Blue Knob Clarence 

Nimbin Clarence 

Narrabri- Coonamble 
Coonamble 

Reference BMR Subsidy 
Report No. 

Union Oil Development 62/1506 
Corporation, 1962 

Phillips Petroleum 62/1580 
Company, 1963 

Union Oil Development 62/1603 
Corporation, 1963 

Union Oil Development 62/1644 
Corporation, 1963 

Union Oil Development 63/1548 
Corporation, 1964 

Alliance Oil Development, 63/1552 
1964 

Union Oil Development 64/4546 
Corporation, 1965 

Esso Exploration Australia 65/4562 
Inc., 1965 

Esso Exploration Australia 65/4562 
Inc., 1965 

Esso Exploration Australia 65/11032 
Inc., 1966 

Union Oil Development 66/11131 
Corporation, 1961 

Mid-Eastern Oil N.L., 62/1643 
1963 

Alliance Petroleum Australia 63/1542 
N .L., 1963 

Mid-Eastern Oil N.Lo, 1966 66/11019 

American Overseas Petroleum 62/1592 
Ltd, 1962 

Coonamble
Narrabri and 
Walgett 

Coonamble American Overseas Petroleum 
Ltd, 1962 

--



Bohena 

Keepit Dam 

Pilliga-Merri 
Merri 

Coolah 

Caroona 

New Windy 

Quilpie
Thargomindah
Charleville 

Wilcannia 

Southern 
Surat Basin 

Moree 

Basin 

Coonamble 

Coonamble 

Coonamble 

Oxley 

Oxley 

Oxley 

Great 
Artesian 

Great 
Artesian 

Surat 

Surat 

15. 

Reference 

Mid-Eastern Oil N.L., 1964 

Mid-Eastern Oil N.L., 1964 

Mldstates, Australian Oil 
Corporation Ltd, 1965 

L.H. Smart Oil Exploration 
Company Ltd, 1962 

Alliance Petroleum Australia 
N.L., 1964 

Alliance Petroleum Australia 
N.L., 1965 

Phillips Petroleum Company, 
1960 

Canadian Superior Oil 
(Aust.) Pty Ltd, 1966 

Lodwick and Bigg-Wither, 1962* 

Lodwick and Bigg-Wither, 1964* 

* See References (Chapter 7) 

BMR Subsid.y 
Report No. 

64/4508 

64/4544 

~5/11011 

62/1613 

63/1549 

65/11026 

62/1508 

66/11109 
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TABLE 4 - BOREHOLES 
{I. 

.~ Basin Reference BMR Subsig,.t 
Re:eort No. 

Yarril Creek Surat Union Oil Development 62/1120 
No.1 Corporation, 1962 

Minima No. 1 Surat Union Oil Development 62/1306 
Corporation, 1962 

Boomi No. 1 Sur at Union Oil Development 63/1016 
Corporation, 1963 

Tingin No. 1 Sur at Union Oil Development 64/4006 
Corporation, 1964 

MacIntyre No. 1 Sur at Union Oil Development 64/ 
Corporation, 1964 

Goondiwindi Sur at Union Oil Development 64/4051 
No. 1 Corporation, 1964 

Talwood No. 1 Surat Union Oil Development 64/4004 
Corporation, 1965 

Gil Gil No. 1 Surat Esso Exploration Australia 65/4111 
Inc., 1965 

Mt Pleasant Sur at Esso Exploration Australia 65/4184 
No. 1 In9., 1966 

Kinnimo No. 1 Surat Esso Exploration Australia 66/4198 
Inc., 1966 

Garah No. 1 Surat Esso Exploration Australia 66/4199 
Inc., 1966 

Whyenbirra Sur at North American International 66/4336 
NOe 1 Inc., 1961 

Clifden Noo 3 Clarence B.O.C. of Australia Ltd, 1963 62/1310 

Kyogle No. 1 Clarence Miq-Eastern Oil N.L., 1963 63/1001 

Sext onvill e Clarence Mid-Eastern Oil N.L., 1964 63/1325 
No. 1 

Tullymorgan Clarencev Clarence Oil River Basin 65/4141 --No. 1 Exploration Co., 1964 

Swan Creek Clarence Phillips Petroleum Company, 65/4143 . . 
No. 1 1966 
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.. 
~ Basin Reference BMR Subsi!l,t 

Report No. 

Baradine Coonamble American Overseas Petroleum 63/1012 
West No. 1 Ltd, 1963 

Sandy Camp Coonamble B.O.C. of Australia Ltd, 1963 63/1201 
No. 1 

Baradine Coonamble American Overseas Petroleum 63/1206 
West No. 2 Ltd, 1963 

Wee Waa No.1 Coonamble American Overseas Petroleum 63/1201 
Ltd 1 1963 

Kelvin Coonamble Mid-Eastern Oil N.L., 1965 64/4130 
No. 1 

... 



4. DESCRIPTION OF GRAVITY RESULTS 
I' 

The Bouguer anomalies, computed using a rock density of 
202 g/cm3, are shown in Plate 8 at a scale of 40 miles to one inch. 
This map is a reduction of preliminary 1:250,000 maps which were 
contoured before follow-up was completed. The final maps will show 
modification of some of the minor feat'ures but the main Bouguer 
anomaly features will remain the SaIIle.:. Most of the 1: 250 ,000 map 
sheets were contoured manually but the"sheets in the south-east 
corner of the survey area were contoured by computer, at Monash 
University, and the contours there are more irregular. These will be 
reviewed at the conclusion of follow-up work. 

I 

Several gravity provinces have been partially or completely 
defined, and are shown in Plate 8. It is emphasised that these 
boundaries are only provisional and will probably be amended as the 
interpretation progresses and as the gravity pattern of eastern 
Australia is considered as a whole. Several of the boundaries defined 
by Lonsdale (1965) hav~ been altered to accomodate the gravity pattern 
developed wi thin the survey area; these amendments,"are referred to 
~elow. The provinces withi~ th~ survey area will now be described 
m-iefly. 

10 Anakia - Nebine Regional 'Gravity High 

This province\-extends from CHARTERS TOWERS in north
east Queensland to EULO and is more extensively developed to the north 
of the survey area where it has been described by Darby (1966) and 
Lonsdale (1965). In the s"Urvey area it covers EULO, north-west 
CUNNAMULLA and north YANTABULLA. The province is generally a narrow 
band of relatively positive Bouguer anomalies with its broadest 
extent in the south. The western and southern boundaries "(with the 
Thargomindah Regional Gravity Platform and the Darling Regional 
Gravity Complex respectively) are rather tenuously defined. The 
boundary was drawn to include semi-circular features on EULO which 
do not exhibit any well defined trend whereas the adjacent provinces 
show pronounced trends. 

20 Roma Regional Gravity Low 

This is a new province derived in part from Lonsdale's 
(1965) Bowen-Surat Regional Gravity Low. The Bowen-Surat Regional 
Gravity Low has been redefined by terminating it on southern TAROOM 
and EDDYSTONE, as it is not obviously developed in the survey area. 
The Roma Regipnal Gravity Low is a NE-trending zone of negative 
Bouguer anomalies in east MITOHELL, ROMA, north-west HOMEBOIN and 
east CUNNAMULLA. The Bouguer anomaly values range from zero to 
-40 mgal, with individual anomalies trending mainly to the north-east. 
The province is mainly bounded by a well defined gradient except where 
it is adjacent to the MacIntyre Regional Gravity Shelf. 

3. The Darling Regional Grayity Complex 

This is a large province, the western and southern 

• 

• 
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boundaries of which are undefined. The northern boundary extends 
from north YANTABULLA to north-east HOMEBOIN and the eastern boundary 
from north-east HOMEBOIN through central GILGANDRA. The province 
comprises a well defined series of elongate Bouguer anomaly highs 
and lows. The Bouguer anomaly values range from +20 to -40 mgal. In 
the north of the province there is a dominant arcuate trend varying 
from easterly in the west to north-easterly in the east. In the 
eastern portion of the province the Bouguer anomalies have a NNW 
trend in the south and a NNE trend in the north. 

4. The MacIntyre Regional Gra~ity Shelf 

This extends from southern ROMA and CHINCHILLA through 
to GILGANDRA and TAMWORTH. The southern boundary is undefined. The 
northern part of the province (that is, the part outside the survey 
area) was originally part of Lonsdale's (1965) Bowen-Surat Regional 
Gravity Low. The province has been divided into four units: the 
Namoi Gravity High, the Gwydir Gravity Low, the Meandarra Gravity 
Ridge (named previously by Lonsdale, 1965), and the Mungindi Gravity 
Low. 

The linearity of the first three units is perhaps the 
most remarkable feature of the Bouguer anomaly map. Bouguer anomaly 
values range from zero to -40 mgal. 

5. The New England Regional Gravity Low 

This is a north-trending, elongate zone of negative 
Bouguer anomalies values extending from WARWICK and GOONDIV/INDI 
through to northern TAMWORTH and HASTINGS. No well defined trends 
are evident. Generally the boundary of the province is defined by a 
distinct Bouguer anomaly gradient, but within the province gradients 
are generally low and indistinct. 

6. The Coastal Regional Gravity Complex 

This is a continuation of a gravity province previously 
described by Darby (1966), and Lonsdale (1965). At present this 
province is postUlated to extend south from TOWNSVILLE in north 
Queensland and is still undefined to the south. However, further 
evaluation will probably result in this province being subdivided 
owing to its excessive areal extent. In the survey area the 
province comprises a Bouguer anomaly gradient increasing towards 
the coast. In general this province becomes narrower towards the 
south with the result that the gradient is most intense in the south. 

7. The Barnato Regional Gravity Low 

This occurs on southern LOUTH and BARNATO within the 
survey area. It is a zone of negative Bouguer anomalies bounded on 
the north and east (the only two margins that have been defined) by 
steep gravity gradients. The province was not covered in detail on 
this survey as it had been mapped previously (Planet Exploration 
Company Pty Ltd, 1965). The Planet report contains a detailed 
description of the province. 
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5. DISCUSSION OF GRAVITY RESULTS 

The interpretation presented is of necessity very 
preliminary. The main objective of the interpretation is to discuss 
the major Bouguer anomaly features and suggest possible sources for 
their origin. The interpretation will be purely qualititive, and if 
more than one geological condition is possible then all will be stated. 
The time factor has not permitted a detailed analysis of critical 
Bouguer anomaly features but a later report will include a rigorous 
interpretation. Also only the more regional and obvious references 
have been consulted as a basis for the present interpretation. 

The gravity provinces described in the previous 
chapter will be discussed in turn. There will obviously be some 
overlap between the various discussions as the gravity provinces do 
not necessarily correspond to geological units. 

The Anakie-Nebine Regional Gravity High 

This Bouguer anomaly province has now been mapped 
from CHARTERS TOvVERS in north-east Q~eensland to EULO. In the north 
the province correlates with the Anakie Structural High and in the 
south with the Eulo Shelf, where out-cropping granites have been 
observed. The continuation of the province between two areas of 
outcropping basement has conclusively proved that the Nebine Ridge is 
a continuous basement ridge joining the Anakie Structural High to the 
Eulo Shelf and separating the Eromanga and Sur at Basins. 

The Bougu-eranomaly highs and lows on EULO correspond 
to basement density contrasts; it is thought that the lows indicate 
areas of granitic .basement and the highs areas of denser metamorphic 
rock. 

The ~oma Regional Gravity Low 

This Bouguer anomaly province attains its major 
dev~lopment to the north of the survey area in MITCHELL and ROMA. 
Within the survey area there is little available subsurface 
information except for the reconnaissance Bollon-Dirranbandi seismic 
survey which indicated shallowing basement to the east. However in 
MITCHELL and ROMA nUmerous boreholes have been drilled to basement, 
which has been shown to consist mainly of granite or Timbury Hills 
Formation. The granitic basement appears to be defined by the -35 
to -40 mgal contours. The same correlation probably holds true 
for that portion of the province within the survey area. In 
MITCHELL the basement depth ranges between 2000 and 4000 feet, and it 
is slightly deeper in ROMA. 

It is therefore thought unlikely that the·portion 
of the province within the survey area can be correlated with an 
increase in thickness of Mesozoic sediments. The difference in 
Bouguer anomaly level from that in the adjacent Anakie-Nebine Regional 

. . 



21. 

Gravity High and the Darling Regional Gravity Complex is thought to 
be due to different density of the metamorphic basement in those two 
provinces. This implies that the sourthern portion of the province 
could define the subsurface extent of the Timbury Hills Formation 
whilst the two adjacent provinces indicate a more highly metamorphosed 
bas,ement (of gr¢ater bulk density) "associated with more active tectonic 
zones. 

The Roma Regional Gravity Low and the magnetic province 
A (Plate 4) correspond very closely in outline. The magnetic pattern 
is not complicated, being devoid of any significant anomalies. The 
inference that is drawn from this is that there are relatively few 
magnetic susceptability contrasts within the near-surface geological 
section. This implies, on a purely qualitative basis, that there 
could be a thick sedimentary section, a" "grani tic baseme~t, or a thick 
siquence of non-magnetic metamorphic rocks. The first alternative 
is ruled out on the basis of seismic and drilling results (also the 
depth estimates from the limited number of magnetic anomalies indicate 
a relatively shallow basement - Plate 5). The second alternative 
(i.eo granitic basement) is though to be unlikely owing to the size 
of this magnetic province. Granite batholiths of this size do not 
commonly occur. Magnetic province A can therefore most probably be 
correlated with non-magnetic metamorphic basement rocks. This possibly 
implies a low grade of metamorphism. 

The qualitative interpretation of the magnetic and gravity 
data therefore tend to complement one another and both suggest 
that the Roma Regional Gravity Low can be correlated with a low-grade 
metamorphic basement o 

The Darling Regional Grayity Complex 

This gravity province is the largest within the survey area 
and covers several geological provinces, including outcropping rocks of 
the Tasman Geosyncline in BOURKE and COBAR and parts of the Surat and 
Coonamble Basins. 

A great deal of geophysical information is available over 
this province but it needs to be reviewed and critically analysed as 
there are some discrepancies between the interpretations of the various 
methods. The major conclusion that is drawn is that the main Bouguer 
anomaly features within this province can be correlated with density 
changes within the basement and not with changes in the thickness of 
Mesozoic sedimentso Several factors point to this conclusion and are 
outlined below; however, sedimentary thickness may-be the source 
of some of the smaller and ~ess intense Bouguer anomaly features, but 
this hypothesis has not yet been tested. 

(a) There is no marked Bouguer anomaly gradient associated with the 
edge of the outcropping Tasman Geosyncline rocks in BOURKE and 
COBAR. This suggests that the present surface of the Tasman 
Geosyhcline rocks shelves gently beneath the Mesozoic sediments 
of the Great Artesian Basino 
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(b) Outcropping granites are fairly extensive in north-west BOURKE 
and NYMAGEE (to the south of the survey area), and the former 
can be correlated with a Bouguer anomaly low. This Bouguer 
anomaly feature can be traced beyond the area of outcrop into 
an' area covered by Mesozoic sediments in south-east ENNGONIA. 

(c) Granite crops out at s~veral locations in south WALGETT and 
north NYNGAN (B.O.C. Sandy Camp No.1). The trend of these 
outcrops is slightly west of north and indicates the presence of 
a basement ridge~ which can be correlated with a well defined 
Bouguer anomaly low. 

(d) An aeromagnetic survey over YANTABUL\"A and west ENNGONIA by 
'Mid-Eastern Oil N.L. in 1962 indicated that basement was 
generally less than 1500 feet below sea level in this part of 
th~ Great' Artesian Basin (Plate 5). The basement contours 
presented in the 1fid-Eastern report are based entirely on 
borehole evidence and can be considered reliable. 

(e) The Surat-Bowen Basin aeromagnetic survey by Union Oil 
Development Corporation in 1963 covered parts of this province in 
ANGLEDOOL and DIRRANBANDI. Basement was interpreted as being 
generally shallow (2000 to 3000 feet) throughout this area. 
A prominant magnetic lineament (l~neament B in Plate 4) trends 
north-east through the north-west corner of ANGLEDOOL and correlates 
with a prominent Bouguer anomaly lineament. Several areas of low 
magnet±'c relief are indicated and probably result from granitic 
basem~nt. One such area can be correlated with a Bouguer anomaly 
low in north-west ANGLEDOOL. 

(f) The Bollon-Dirranbandi seismic survey by Union Oil Development 
Corporation in 1963 indicated that basement was shallower to 
the west and in places was only 2000 feet below the surface. 
Limited basement relief was indicated along north-east trends 
in west DIRRANBANDI and HOMEBOIN and north trends in east 
DIRRANBANDI and HOMEBOIN. These trend directions correlate with 
the Bouguer anomaly trends and although the relief cannot 
explain the Bouguer anomaly features they indicate that basement 
composition controls the basement relief. 

(g) The borehole evidence referred to in (d) above outlined the 
composition of the basement, and a preliminary inspection 
indicates that there is a qualitative correlation between 
granitic basement and Bouguer anomaly lows. 

(h) Whyenbirra No. 1 in DIRRANBANDI penetrated metamorphic basement 
at a depth of 2150 feet. 

(i) Sandy Camp No. 1 in WALGETT penetrated indurated shales at 1900 
feet below the surface. 

As previously stated, the above observations indicate that 
there is shallow basement beneath much of the Great Artesian Basin 
covered by this Bouguer anomaly province. The Bouguer anomaly features 
can therefore be correlated with composition changes within the 
basement. 

. . 
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The foregoing discussion has excluded that portion of the 
Bouguer anomaly province over the Coonamble Basin in east WALGETT and 
NYNGAN and west NARRABRI and GILGANDRA. That area warrants separate 
discussion. An aeromagnetic survey by American Overseas Petroleum 
Company in 1963 indicated three main areas of sedimentation (Plate 5), 
located in east WALGETT, south-west NARRABRI and north-west GILGANDRA, 
and south-central NARRABRI. Depth estimates indicated that there is 
6000 to 10,000 feet of sediments in these areas. The remainder of 
the survey area was considered to have basement less than 5000 feet 
below the surface. A seismic 'survey by American Overs~as Petroleum 
Company in 1962 indicated similar results to the aeromagnetic survey. 
Two boreholes, Baradine West No. 1 and Baradine West No.2, were 
drilled in areas of postulated thin and thick sediments respectively. 
Low-grade metamorphic rocks were pe~etrated at 1237 feet in the former 
and 1536 feet in the latter. The seismic results together with the 
borehole data indicate that the horizon origina~ly mapped as the top 
of the basement refers to one of a number of steeply dipping beds 
within the basement and that the horizon mapped as a Mesozoic horizon 
was in fact the top of the basement. The gravity data in this region 
show two intense Bouguer anomaly lows in east NARRABRI and east 
GILGANDRA. It would seem that the most likely sources of these lows 
are granitic intrusions within the basement. This interpretation 
would also account for the deep magnetic basement, as granites have 
low magnetic susceptibility and can be mistaken for sediments. 
Baradine West No. 2 was drilled on a relative Bouguer anomaly high 
between the two lows and does not invalidate the above interpretation. 

Pertinent to the above discussion is the fact that some of 
the smaller Bouguer anomaly features correspond very well in outline 
to the aeromagnetic features. For example, the SW-trending Bouguer 
anomaly low in east central WALGETT, and the NW-trending Bouguer 
anomaly low in south-east WALGErTand north-west GILGANDRA both 
correspond to postulated areas of Mesozoic thickening. Also part of 
the Bouguer anomaly high in north-central GILGANDRA corresponds to 
a postulated area of high-standing basement. This would indicate 
that areas of low susceptibility contrasts correl~te with Bouguer 
anomaly lows and would appear to result from granitic intrusions 
within the basement. 

Perhaps the most prominent Bouguer anomaly features of 
this province are the well defined trends that have been described 
in the previous chapter. An easterly trend in YANTABULLA and LOUTH 
and a north-west trend in COBAR and NYNGAN converge approximately at 
the town of Bourke. From here the dominant trend is then to the 
north-east, parallel to the Darlihg River. This trend is parallel 
to the dominent magnetic lineament B (Plate 4). Hills (1956) and 
Mack (1963) both make reference to the Darling Lineament. Hills 
described the course of the lineament from the boundary of the 
Precambrian outcrop to the south of Broken Hill, along the Darling 
River to St George and Chinchilla. Mack, however, suggested that the 
lineament has an easterly trend'after leaving the Darling River, and 
passes to the south of Brisbane. The Bouguer anomaly pattern does not 
really confirm either of these hypotheses but does tend to support 
the former in that there is a NE-trending Bouguer anomaly gradient in 
north-east CHINCHILLA and south-west MARYBOROUGH (to the north of the 
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survey area) on the same trend~postulated by Hills. This pronounced 
Bouguer anomaly gradient is in direct contrast to the generally north
trending Bouguer anomaly features within the Coastal Regional Gravity 
Complex, and indicates that it could be of fundamental importance. 

The prominent trend directions delineated by the Bouguer 
anomaly features are also obvious in the aeromagnetic data (magnetic 
features B to J in Plate 4). The correlation between these Bouguer 
anomaly and aeromagnetic tren~s indicates that they are probably of 
fundamental importance in the! tectonic history of the Tasman 
Geosyncline. 

It has been stated (Beloussov, 1962) that granite 
batholiths are formed predominantly in areas of uplift within 
geosynclinal zones. The Bouguer anomaly lows within the Darling 
Regional Gravity Complex have been postUlated to be related to granitic 
intrus~ons. If this is true then it is possible that during the 
development of this part of the Tasman Geosyncline there have been 
several areas 'of uplift, pro-bably occurring at different times. The 
varying trends on which these postulated granite intrusions occur 
'indicates that differing tectonic forces were acting at different 
times. 

The MacIntyre Regional Gravity Shelf 

This province probably poses the most complex and 
interesting of the interpretational problems in the survey area, 
owing to the correlation, and in some cases reverse correlation, of the 
Bouguer anomaly features with the surface and subsurface geology. 

The Namoi Gravity High corresponds in 1~ILLA and TAMWORTH 
with the western belt of folds and thrusts of Voisey (1958). This is 
a zone of Middle Palaeozoic rocks which is bounded for most of its 
length by thrust faults. This Bouguer anomaly feature continues north, 
through INVERELL and GOONDIWINDI, into an area covered by Mesozoic 
rocks. This is interpreted as indicating the northward continuation 
of the same geological features at shallow depth. The western margin 
of this Bouguer anomaly feature can be correlated with exposed 
faulting in the south and a fault (the Goondiwindi Fault) interpreted 
from seismic results in the north. The Goondiwindi Fault can be 
correlated with magnetic feature K (Plate 4). The Goondiw~ndi Fault 
has a throw of approximately 5000 feet and forms the eastern boundary 
of the Surat-Bowen Basin. 

The Meandarra Gravity Ridge is very similar in magnitude, 
size, and extent to the Namoi Gravity High. The northern portion of 
this gravity feature (in SURAT) was previously known (Lodwick & 
Bigg-Wither, 1962; and Lonsdale, 1965) and it was noted that it 
coincided with the thickest sediments in the Bowen-Surat Basin. 
Lodwick and Bigg-Wither (1962) suggested that this Bouguer anomaly 
feature delineated the thickest development of the Cab~win 
Formation, and inferred that this Formation was more dense than 
the ov erlying sediments an'd the underlying sediments and basement 0 

Density determination on recent core samples do not confirm the 
density distribution proposed by Lodwick and Bigg-Wither (1962). 



25. 

Also the results of the present survey do not support this hypothesis 
in that the Meandarra Gravity Ridge shows a general increase in 
magnitude towards the south and traverses sections of the Sur at Basin 
where the Cabawin Formation sediments are 'thin or do not occur, e.g. 
at Garah No.1 there ~, only 111 feet of Permian Back Creek Formation 
between the Triassic Wandoan Sandstone and basement. Also in north 
INVERELL the Gwydir Gravity Low can be correlated with the thickest 
sediments of the Bowen-Surat Basin. It is therefore evident that 
sedimentary thicknesses within the Bowen-Surat Basin cannot be directly 
'correlated with any one Bouguer anomaly feature. 

The future interpretation of the Meandarra Gravity Ridge 
will necessitate the removal of the gravity effects due to known 
subsurface geology in selected areas in an attempt to accurately 
delineate the gravity feature. The southern margin of this gravity 
feature is undefined and it could continue into the Sydney Basin; 
if so it could represent a fundamental structural element in the 
basement of the Bowen-Surat and Sydney Basins. 

Until the origin of the Meandarra Gravity Ridge can be 
resolved it would be a dangerous practice to attempt to predict 
'sedimentary thicknesses in the Surat, Coonamble, and' Oxley Basins 
from the Bouguer anomaly features. 

The New England Regional Gravity Low 

This well defined Bouguer anomaly province was previously 
identified by Vale (1965) and Langron and van Son (1967) from 
s'everal regional gravity traverses. The present survey has provided 
systematic areal coverage of the province and defined its southern 
boundary. The province can be correlated with the Central Complex 
of the Tasman Geosyncline (Voisey, 1958). This Central Complex is 
distinguished by the high degree of deformation and silicification of 
vertically d~osed rocks ranging from Silurian to Permian in age. 
The New England Granite Batholith lies within the Central Complex 
and is made up of a wide variety of rocks including granites, 
granodiorites, and porphyries. Large roof pendants are common and 
many mineral deposits are associated with the granite. The east and 
west boundaries of the Central Complex are well defined by thrust 
faults. 

This regional Bouguer anomaly low can also be correlated 
in general terms with an increase in elevation associated with the 
Great Dividing Range. The highest elevation within the Bouguer 
anomaly province is 5300 feet with an average elevation of approximately 
4500 feet (the elevation information has been obtained from the 
Armidale sheet, of the 1:1,000,000 Aeronautical Series). 

The New England Regional Gravity Low can therefore be 
directly correlated with a granitic zone of uplift within the 
Tasman Geosyncline. 
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The Coastal Regional Gravity Complex 

Only the southern extension of this province occurs 
within the survey area. Its extension in this area was identified 
by Vale (1965). The boundaries are redefined here. The seaward 
increase in Bouguer anomalies over this province is postulated to be 
correlated with a thinning of the continental-type crust. This seaward 
increase of Bouguer anomalies has been noted in the coastal areas to 
the north of the survey area (Lonsdale, 1965 and Darby, 1966)1. Numerous 
superimposed Bouguer anomaly features distort the regional coastal 
increase of the Bouguer anomalies. Also the Bouguer anomaly gradients 
would appear to be too steep to be accounted for by deep crustal density 
changes. These features deserve more formal residual Bouguer anomaly 
analysis and interpretation. The most obvious superimposed features are 
described below: 

(a) In north central HASTINGS a small Bouguer anomaly low can be 
correlated with a known outcrop of granite. 

(b) Many east-trending Bouguer anomaly features are evident and 
these can be correlated with east-trending transcurrent faults 
which characterise the coastal belt of the Tasman GeosYrcline 
(Voisey, 1958). The most obvious of these east-trending Bouguer 
anomaly features are in central DORRIGO and HASTINGS o 

(c) The extension of the province into the survey area is broadest 
in the north where the seaward increase in Bouguer anomalies is 
evident only at the coastline. The high Bouguer anomalies in 
eastern WARWICK and GRAFTON and western TWEED HEADS and ,MACLEAN 
tend to coincide with the geological outline of the Clarence
Moreton Basin. It is concluded that a residual analysis will show 
that the Clarence-Moreton Basin does in fact have an associated 
Bouguer anomaly expression. However, it is considered probable' 
that any structural interpretation of the Bouguer anomaly features 
associated with the Clarence-Moreton Basin will be complicated 
by the presence of Tertiary volcanics within the sedimentary 
section. 

The Barnato Regional Gravay Low. 

As was stated previously this Bouguer anomaly province 
was not covered by the present survey, and the interpretation presented 
here is abstracted from the report d~scribing the original survey of 
this area by Planet Exploration Company Pty Ltd in 1964. This province 
coincides with an area where Devonian sediments are known to crop out. 
Two major trend directions (north-west and north-east) are apparent 
in the Bouguer anomalies, and these coincide'with the major geological 
trend directions. 

It is suggested that the Bouguer anomaly lows can be 
correlated with thick, unmetamorphosed Devonian sediments. The 
Bouguer anomaly low in south central LOUTH and north central BARNATO 
is correlated with approximately 10,000 feet of Devonian sediments, 
and corresponds with the Nelyambo Basin (Mulholland, 1940)0 The 
Bouguer anomaly gradients bounding this Bouguer anomaly low to the 

• 
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south-west and north-east are respectively correlated with known 
faults and the extrapolated extension of known faults. 

In south-west BARNATO there is another postulated 
area of sedimentary thickening separated from the former area by a 
postulated basement ridge (interpreted from a well defined NW-trending 
relative Bouguer anomaly high)o 



6. CONCLUSIONS 

The following conclusions have been drawn from a 
preliminary analysis of the gravity results: 

1. Over most of the western part of the survey area the 
Mesozoic sediments are thin (0 to 4000 feet) and the Bouguer anomaly 
features correspond to density changes within the basement. It may be 
possible from a study of the trends and correlations of the Bouguer 
anomaly features with known and postulated geology to expand quite 
substantially on the known geological history of the area. 

2. It is possible that Bouguer anomaly trends correlating with 
the Darling Lineament have been traced as far north as south-west 
MARYBOROUGH. Further study may lead to a better appreciation of the 
geological and structural significance of this trend. 

3. The thickness of unmetamorphosed Devonian sediments 
in southern LOUTH and BARNATO has been 'directly correlated with 
the Bouguer anomaly features o 

4. The eastern margi~s of the Sur at , Coonamble, and 
Oxley Basins can be defined by correlation with gradients of the 
Bouguer anomaly patterno However, Bouguer anomaly features that 
may be correlated with structural detail within these basins are 
obscured by extensive Bouguer anomaly features that probably have 
their origin within the basement. Residual anomaly interpretation 
and the possible use of I stripping techniques ' in areas where the 
subsurface geology is well known will probably provide criteria for 
extrapolating into other areaso 

5. The granitic and uplifted Central Complex of the Tasman. 
Geosyncline corresponds with the New England Regional Gravity Low. 
The overall pattern of this Bouguer anomaly province may represent 
deep crustal structure, as it is deformed in t~e direction of 
isostatic equilibrium. 

6. The outline of the Clarence-Moreton Basin appears 
to correlate with a residual Bouguer anomaly high within the 
coastal Regional Gravity Complex. 

7. East-trending Bouguer anomaly gradients in DORRIGO and 
HASTINGS are correlated with transcurrent faults within the Tasman 
Geosyncline. 

8. The general easterly increase in Bouguer anomaly values 
towards the New South Wales coast is considered to reflect the 
thinning of the sial layer as the c?ntinental margin is approached. 

9. Prominent Bouguer anomaly and ma!lnetic trends can be 
directly correlated over considerable portions of the survey area. 
A detailed comparison and analysis of these trends will be imperative 
in the future interpretation of the gravity datao 

-. 
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The future interpretation of the gravity results will 
necessitate a critical apprais~ of all geological and geophysical 
information within the area and the use of this information, where 
necessary, to facilitate the use of 'stripping techniques'. It will 
also be necessary to compute free-air, regional, and residual 
anomalies in an attempt to define crustal and shallow structures. 
An analysis of the relation between the various gravity anomalies 
and elevation will also be attemptedo 



30. 

7. REFERENCES 

BELOUSSOV, V.V., 1962 ~ BASIC PROBLEMS IN GEOTECTONICS. 
McGraw-Hill Book Company Inc. 

CARTER, R.M.,1960 - Forbes-West Wyalong and Bourke areas, airborne 
magnetic and radiometric survey, NSW 1960. Bur. Min. Resour. 
Aust. Rec. 1960/105 (unpubl.). 

DARBY, F.,1966 - North Bowen Basin reconnaissance gravity survey, 
Queensland 1963. BUr. Min. Resour. Aust. Rec. 1966/209 
( unpubL ) .! . 

FORSYTH, W.A.L., 1960 - Inverell airborne magnetic and radiometric 
survey, NSW 1958. Bur. Min. Resour. Aust. Rec. 1960/131 
(unpubl.). 

GOODEVE, P.E. and LILLEY, F.E.M., 1964 - Cobar experimental 
aeromagnetic survey, NSW,1963. Bur. Min. Resour. Aust. 
B££. 1964/110 (unpubl.) . 

HASTIE, L.M. and WALKER, D.G.,1962 - Two methods of gravity 
traversing with helicopters. Bur. Min. Resour. Aust. Rec. 
1962/134 (unpubl.). . . 

HILL, D. and DENMEAD, A.K., 1960 - THE GIDLOGY OF QUEENSLAND. 
Melb. Univ. Press on behalf of Geol. Soc. Aust. 

HILLS, E.S., 1~56 - A contribution to the morphotectonics of 
Australia. J. geol. Soc. Aust. Vol.3. 

LANGRON, W.J. and VAN SON J.R.H., 1967 - Regional gravity survey 
north-eastern NSW and south-eastern Queensland, 1960-1961. 
Bur. Min. Resour. Aust. Rec. 1967/12 (unpubL). 

LODWICK, K.B. and BIGG-WITHER, A.L., 1962 - Southern Surat Basin 
seismic survey, 1961. Bur. Min. Resour. Aust. Rec. 1962/183 
(unpubl.) • 

LODWICK, K.B. and BIGG-WITHER, A.L., 1964 - Moree area seismic 
survey, NSW 1962. Bur. Min. Resour. Aust. Rec. 1964/109 
(unpubl.). 

LONSDALE, G.F., 1965 - Southern Queensland contract reconnaissance 
gravity survey using helicopters, 1964. Bur. Min. Resour. 
Aust. Rec. 1965/251 (unpubl.). 

MACK, J.E. (Union Oil Development Corp.), 1963 - Reconnaissance 
geology of the Surat Basin, Queensland and NSW.Bur. Min. 
Resour. Aust. Petrol. Search Subs. Acts Report 40. 



31. 

McELROY, C.F., 1962 - The geology of the Clarence-Moreton Basin, 
Mem. Geol. Sur. N.S.W. No.9. 

MULHOLLAND, C. St J., 1940 - Geology and underground water 
resources of the East parling district. Dept. Mines. N.S.W. 
Min. Res. 39. 

REYNOLDS, M.A. and others, 1963 - The sedimentary basins of Australia 
and New Guinea. Bur. Min. Resour. Aust. Rec. 1963/159 
(unpubl.). 

SPENCE, A.G., 1961 - Cobar, Nymagee, and C2~gelligo 
(Euabalong) airborne magnetic and radiometric surveys, 
NSW 1957-58. Bur. Min. Resour. Aust. Rec. 1961/51 
(unpubl.). 

VALE, K.R., 1965 - Progress of the reconnaissance gravity map of 
Australia. Bur. Min. Resour o Aust. Rec. 1965/197 (unpubl.). 

VOl SEY , A.H., 1958 - Tectonic evolution of north-eastern NSW 
Proc. Roy. Soc. N.S.W. 92. 



32. 

APPENDIX A - SURVEY STATISTICS 

Basic Grid 

Survey Commenced 

Survey Completed 

Total Survey Days 

Total Helicopter 
Days Available 

Days Unserviceable 

Pilot Days Off 

Maintenance 

Weather 

Loops 

New Readings 

Elapsed Time 

Flying Time 

Ferry Time 

8 January 1968 

29 April 1968 

113 

195 (the first 31 days were 
conducted as a single 
helicopter operation) 

12 

572 

3660 

1010 hours 

691 hours 

163 hours 

The survey statistics are shown on a sheet basis in the 
accompanying table and the rate of progress is shown in 
Plate 9. 
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Survel St~tistics 

Sheet New Elapsed Flying Ferry New New New Loops 
Readings Read- Read- Read-

ings ings ings 
per per per 
Elapsed Fly- Fly-
Hour ing ing 

Hour & 
Ferry 
Hour 

HOMEBOIN 141 39-40 26-30 7-45 3.6 5.3 401 24 
- .-

EULO 161 46-31 25-33 6-08 3.5 4.5,- . 3.9 24 
CUNNAMULLA 159 39-~0 26-40 8-10 400 600 4.~ 24 

. \ 

DIRRANBANDI 156 39-27 29-40 5-20 4.0 5.3 4.5 24 
ST. GEORGE 143 40-32 26-50 6-05 2.6 5.3 4.3 24 
GOONDIWINDI 143 39-41 26-55 6-30 3.6 5.3 4.3 24 
WARWICK 155 50-20 30-25 6-05 3.1 5.1 4.2 24 
TWEED HEADS 68 19-53 13-20 1-55 3.4 5.1 4.5 11 
YANTABULLA 135 31-13 29-10 6-15 4.3 4.6 3.8 20 
ENNGONIA 161 40-10 30-55 7-45 4.0 5.2 4.2 24 
ANGLEDOOL 158 40-06 27-00 5-45 3.9 5.9 4.8 24 
MOREE 148 39-36 25-05 6-05 3.7 5.9 4.8 24 
INVERELL 132 38-32 26-25 4-20 3.4 5.0 4.3 22 
GRAFTON 149 44-53 29-45 6-00 3.3 5.0 4.2 24 
MACLEAN 39 12-38 7-55 1-35 3.1 4.9 4.1 7 
LOUTH 100 23-42 18-35 5-00 4.2 5.4 4.2 14 
BOURKE 161 38-43 31-00 6-45 4.2 5.2 4.3 24 
WALGETT 152 38-33 23-20 7-15 3.9 6.5 5.0 23 
NARRABRI 132 39-06 23-58 4-40 3.4 5.5 4.6 21 
MANILLA 151 43-12 27-35 7-25 305 5.5 4.3 - 23 
DORRIGO 147 45-15 28-05 12-10 3.2 5.2 3.7 24 
COFFS HARBOUR 11 3-47 2-40 1-10 2.9 4.2 2.9 2 
BARNATO 34 8-40 7-05 3-25 3.9 4.8 3.2 5 
COBAR 154 39-00 28-50 5-15 3.9 5.3 4.5 24 
NYNGAN 164 39-37 30-35 6-05 4.1 5.4 4.5 24 
GILGANDRA 150 40-30 29-00 6-05 3.7 5.2 4.3 24 

; 
TAMWORTH 127 43-30 23-25 5-50 2.9 5.4 4.3 19 
HASTINGS 130 43-47 25-10 6-25 3.0 5.2 4.1 21 

TOTALS 3660 1010-04 691-26 163-13 3.6 5.3 4.3 572 



Staff 

Equipment 

340 

APPENDIX B - SURVEY PERSONNEL AND EQUIPMENT 

(Wongela Geophysical Pty Ltd) 

Party Leader - L.N. Ingall 

Chief Meter Reader - Bo Riddler 

Meter Reader - P. Youngs 

Draughtsman - L. Spain 

Base Readers from Messrs Ingall, Gray, Richmond, 
Turnbull, Read and Hutchinson. 

Helicopter staff of 2 pilots and 2 engineers 

BMR Supervisor - F. Darby 

2 Worden gravity meters 

1 La Coste & Romberg gravity meter 

6 Mechanism microbarometers 

Helicopters 2 Bell 47G3B-1 from AHH, ABG and ARL. 

Vehicles 3 Landrovers (4 x 4) 

1 Ford Falcon panel van. 
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APPENDIX C - SURVEY PROCEDURE 

Field Operations 

The field operations were carried out by a private 
geophysical contrac~9 Wongela Geophysical Pty Ltd of ~ydneY9 using 
methods similar to these adopted on previous BMR helicopter gravity 
surveys. All traversing was done by the cell method described by 
Hastie and Walker (1962). 

Prior to the helicopter gravity operation the Survey 
Branch of the Department of the Interior established a network of 
optically levelled and photo identified elevation traverses. The 
bench marks on thesa traverses were elevation control stations for the 
survey, "and an "area enclosed by the traverses is called a segment. 
The segmentation lof the survey is shown in Plate 10. In-the flying 
of the survey no loop was allowed to cross a segment boundary. 
This method of flying meant that each segment coula be computed 
independently as far as elevation control was concerned. 

Gravity control on the survey was maintained by tying 
to previously established accurate gravity 9tations termed 'Isogal' 
stations (Barlow? in prep.) ~ich have been established by multi
meter traversing. Each segment contained at least one Isogal station. 
Previous EMR and private company gravity surveys were tied to but 
have not? at this preliminary stage? been used as gravity control. 

Horizontal control was maintained by accurately 
pinpricking aerial photographs apd also by taking a 35-mm photograph 
of the station from 500 feet? as a check on the original pinprick. 
The location of the gravity station was plotted onto photo-centre 
base maps or onto large-scale topographical compilation sheets. 

Computing Procedure 

The computing was conducted at Monash University on a 
CDC 3200 computero ' For the barometric results each segment was 
computed three times: 

(a) With only one fixed elevation node. This is computed to 
determine the internal accuracy of the survey? and any 
systematic errors are ignoredo ~ 

(b) With all of the fixed elevation nodeso This is computed to 
determine the external accuracy of the sprvey and to obtain 
the final station elevations for the computation of Bouguer 
anomalies. In this computation systematic errors are corrected? 
with the result that the external standard deviation of the 
adjustments is always higher than the internal standard 
deviation. 
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(c) With half of the fixed elevation nodes. This is computed to 
determine the forecast standard deviation. Enough fixed points 
are included to eliminate syst~maticeffects, and the difference 
between the true elevation and measured elevations at the 
'unfixed fixed' nodes is a good estimate of the accuracy of the 
heights in any segment. 

The results for these different computations are shown 
in the following table for the internal and external network adjustm
ents; the standard deviation shown is the standard deyiation of the 
adjustments whilst for the forecast network adjustment the standard 
deviation is the standard deviation of the differences between the 
true and measured ~Ievations. 

Owing to the small number of fixed gravity stations 
within each segment it is generally only necessary to compute the 
external gravity network. These results are also shown in the table. 

An inspection of the elevation results shown in the table 
clearly indicates that the segments can be divided into three groups: 

(1) Segments A, B,and D have high standard deviations. 

( 2) Segments G, H, I, J, K, and L have low standard deviations. 

( 3) Segments C and F are intermediate between (1) and (2). 

Segments A, B, and D are in the mountainous coastal 
district of New South Wales and have high elevation differences 
between stations, whereas segments G, H, I, J, K, and L are in the 
western plains of New South Wales·where there is little topographic 
relief. Segments C and F are also intermediate with respect to 
topography. 

Thus there is obviously some correlation between 
topographic relief and accuracy of the barometric levelling. In 
the mountainous a~eas the following conditions are likely to affect 

.. " the barometric levelling accuracy and are likely to be non-existent 
or much reduced in effect in flat country: 

(a) Lapse rate effects due to temperature differences between 
stations at different elevations. 

(b) Regional isobaric tilt due to the draping of the isobaric 
plane over mountain ranges 0 

(0) Local barometric conditions dependent upon the local 
topography and weather patterns. 

The relative importance of these factors on the accuracy 
of the results is being analysed at present. Initial indications 
point to the fact that the local barometric conditions are the most 
critical. Systematic effects due to regional isobaric tilt are 
eliminated during the external network adjustment,and the lapse rate 
effects have not been fully evaluated. 

-. 
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Network Ad.iustments 

Segment Elevation Gravity 

Internal network ExternaJ network Forecast network 

Max. Adj. S.D. Max. Adj. S.D. Max. Diff. S.D. Max. S.D. 
Adj. 

A 17.81 5.85 52.52 14.60 41.08 11.90 0.11 0.03 

B 32.93 10.33 204.54 31.11 53.02 34.20 0.11 0.05 

c 11.68 4.11 31.99 9.99 30.21 12.10 0.01 0.02 

D 39.31 14.34 63.68 25.55 35.91 16.25 0.12 0.04 

F 14.60 6.24 26.25 9.52 16.63 6.86 0.05 0.02 

G 11.18 4.42 16.08 1.31 2.2.32 9.12 0.08 0.03 

H 11.10 4.21 I 19.15 6.69 f 15.14 5.11 0.10 0.03 I 
12.65 

I 
I 5.11 22.03 6.60 13.14 6.01 0.13 0.04 

J 1.13 2.46 10.41 4.03 1.91 4.21 0.06 0.02 

K 5.28 2.53 12.10 5.36 13.11 6.31 0.06 0.02 

L 18.11 4.08 21.24 6.03 11.13 5.30 0.13 0.Q3 

i 
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APPENDIX D - STRATIGRAPHIC SUCCESSIONS 

10 Surat Basin 

Three wells, Whyenbirra No.1, Talwood No.1 and 
MacIntyre No.1, have been chosen to illustrate the typical 
stratigraphical successions encountered in going from west to east 
across the Surat Basin. 

Name Whyen birra No. 1 Talwood No. 1 MacIntyre No.1 
Latitude 28 036' 50 llS 28011 102 11S 28037'10"S 
Longitude 147°21'55 I1E 149020110 u! E 149051 1 10"E 

Thicmess, feet Thickness, Thickness, 
feet feet 

Roma Formation 1529+ 2548+ 2808+ 

Blythesdale Formation 830 1982 1860 

Walloon Coal Measures 465 522 

Hutton Sandstone 

Evergreen Shale 434 

Precipice Sandstone 254 1120 

Wandoan Sandstone 376 

Cabawin Formation 648 

Kianga Formation 282 

Back Creek Formation 852 

Kuttung Formation 227+ 

Timbury Hills 
Formation 74+ 

Granodiorite 50+ 

-, 

Total depth, feet 2824 6109 8319 
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2. Oxley Basin 

The stratigraphic sequence in the Oxley Basin is shown 
below. This information is compiled from surface geological mapping, 
there be~ng no boreholes in that part of the Oxley Basin within the 
survey area. 

Age 

Tertiary 

Jurassic 

Jurassic 

Triassic 

Upper Coal 
Measures 

Upper 
Marine 
Series 

Lower Coal 
Measures 

Lower 
Marine 

Series 

Carbon,;. 
iferous 

FormC:·tion Thiclrness Lithology 

Liverpool Volcanics 800 Basalts and dolerites. 

Pilliga Beds 125-300 Sandstone with minor shale. 

Comiala Beds 50-70 Freshwater ferruginous 

Digby Beds 600 

Black Jack 500 
Formation 

Watermark Formation 500 
Porcupine Formation 500 

Nandewar Group 350 

Werrie Formation 500-1000 

Temi Formation 400 

Kuttung Group 

and calcareous shales, with 
up to 600.feet of Garaw
ilIa Lavas - a contempor
aneous basalt. 

Conglomerate and sandstone. 

9andstone, shale, thin 
limestone, and two coal 
seams. 

Shale and interbedded 1st. 
Sandstoneowith conglomerate. 

Shale, ironstone, 
sandstone, and 
conglomerate. 

Basalt flows. 

Sandstone, shale, tuff, 
and conglomerate. 
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3. Coonamble Basin 

The wells, San~ Camp No.1, Baradine West No.2 and 
Baradine West No.1, have been chosen to show the typical stratigraphic 
successions from west to east across the basin. Baradine West No. 2 
was drilled on a location where aeromagnetic and seismic interpretation 
indicated that 10,000 feet of sediments were present. 

Name Sandy Camp No.1 Baradine West Baradine Wes t 
Latitude 300 51'12''S No~ 2 No. 1 
Longitude 141°45'00"E 300 53'49"S 300 54'05''S 

thickness, 1480 46'11"E 1480 55'22"E 
feet Thickness, Thickness, 

feet feet 

Holocene 20 15 58 

Rolling Downs Group 1465 174 82 

Blythesdale Formation 319 309 

Pilliga Sandstone 421 856 116 

Digby Beds 100 

Cobar Group* 518+ 113+ 105+ 

Total depth, feet 2424 1649 1942 

* The Cobar Group comprises indurated Palaeozoic shales 
and slates. 



42. 

4. Clarence-Moreton Basin 

Swan Creek No.1, Kyogle No.1, and Tullymorgan No.1 
illustrate stratigraphic successions within the Clarence-Moreton Basin. 

Name Swan Creek No. 1 Kyogle No.1 Tullymorgan No.1 
Latitude 280 13' 40" S 280 37' 37" S 29°21'16"S 
Longitude 152~11 '40" E 1520 58 1 36 liE 1530 04'56"E 

Thickness, Thickness, Thickness, 
feet feet feet 

Holocene 30 

Kangaroo Creek 410 1014 
Sandstone 

Walloon Coal 1810 1208 
Measures 

Marburg Formation 1425 1385 

Bundamba Sandstone 3315 3888 

Hutton Sandstone 761+ 

Evergreen Shale 393 

Nymboidea Coal 81+ 
Measures 

Ipswich Coal 988 
Measures 

Volcanic Basement 512+ 192+ 

Total depth, feet 1662 8110 1582 

• • 
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