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SUlVIMARY

Gra'Vity9 magnetic9 and reflection seismic records were obtained in
the Great Australian. Bight as part of the ContinentallVIargin Survey. This
report presents data from the area between 120 0 and 141°E. The survey lines
were oriented north=south9were separated by about 20 minutes of 10ngitude9
and ran from near the coast out to a water depth of about 5 km'. System'attc
measurements weX'e maelle of water ellepth9 gravity9 and total magnetic field and
continuous seism'ic X'eflection data were obtained on the continental shetl9
continental slope9 continentaJl rise9 Eyre PJlateau9 Ceduna P],atea~ and a sm'all
area of the abyssal p1lain.

Gravity and magnetic X'econlls are of good quaJlity. Seismic recoms
tend to be noisy on the continentaJl shellif9bu.t elsewhere X'esolution is good.

Sediments are about 300 to 500 m thick over most of the continental
shelf but exceed 11. km off Eyre Md in the offshore Denman Basin9 and probably
in the eastern parts of Spencer G'illlll7 and! Gul1f St Vincent within the Pirie=Torrens
and St Vincent Basins. Sediments are known to be 2.5 km thick in the polda
Trough but this is not apparent on seism'ic sections f)rOm this SUll9Tey. Thick
sedimentary sections are plfesent in the Dwlhoon Basin and in the Otway Basin.

The Eyre Plateau is mdlSX'lain by 500 m of sediments in the west and by, ,

11. to 2 km of sediments in the east. On thIS continlSntall rise south of the EyrlS
Plateau a 2 kIn thick sedimentary sIScUon9 comprising an uppeX" prognded unit
unconform'ably oveX"liying a modentely foRded unit9 overlies horizontaJl basement.

On the Ceduna I?Rate~u ~ lf~lativlS BOUglKlSlf Mom~ly low Md lflSgionallly
dipping seismic riSfllSctors within tllllS slSdiment~ry section indicatlS tlhat the sedi=
mentary section could blS 3, oX' 4 kml thick. About 500 m of prograclled slSdiments
unconformably overRilSs a modex-atlSly foldlSd and faultiSd Wlit9 which probably also
includes an unconfoxmity. ThIS UPPISX' unit ISxtlSnds into thIS Denman Basin9 and
both the upper and Rower units pll"Obablty extlSnell into the Dwltroon Basin9 '
permitting the unconfonn'ities to blS datiSd 'a!.S pre= 'OppeX' Cretacoous and probably
early Tertiary.

The lower sedimentary unit contains s~eral anticlines and a dome
with about 800 00 closure near the southern edge of thIS Ceduna Plateau. This
section is prospective but not as YlSt 1S~loitable9 because of watlSX' depth.

The Eyre and Ceduna Plateaus aX'e built on downthrown basement9
which is divided into rift blocks by easterXy=striking faults. The suxiaces of
these blocks are tilted nortbwaX'ds and in general steepen tow,arells the southern
edge of the plateaus. The faWlting is troncatiSd by the late Tertiary sedimentary
section. Basement ridges lite close to the sea=bed beneath the continental slope
and rise and appear similtar to those along the southern edge of the Duntroon
and Otway Basins.
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(ii)

Bouguer anomalies and magnetic anomalies associated with the PoIda
Trough, Denman Basin, and Adelaide Geosyncline extend from the shore across
the continental shelf. A Bouguer anomaly ridge, which forms an arc around
the northwest margin of "the Gawler Block, extends southwards across the
continental shelf, then southeast along the continental slope. It could arise from
an ancient mobile belt around the Gawler Block, incorporating high-density
basic rocks.

The Polda Trough is observed on only two seismIc profiles, but it
has pronounced gravity and magnetic expression. Easterly trends in the
Bouguer and magnetic anomalies suggest that the faults which bound the
Polda Trough extend westward along the northern edge of the Ceduna Plateau.

Bouguer anom"alies and seismlc sections confirm that the Denman
Basin extends southward beneath the continental shelf for about 50 km".

Gravity anomalies indicate that the crust which underlies the Eyre
and Ceduna Plateaus is of almost continental thickness, and that the depth
to the base of the crust under the continental rise covers the approximate
range 10 to 20 lan.

The predomlnant easterly orientation of faults and grabens, landward­
tilted fault blocks beneath the marginal plateaus, and an unconfonnlty of probable
early Tertiary age are consistent with the rifting apart of Australia and
Antarctica about 50 m.y. B.P., and taphrogenic collapse" of their continental
margins.

I .
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1. INTRODUCTION

The Continental Margin Surv~ was carried out by the Bureau of
Mineral Resources (BMR) between December 1970 Md January 1973. Its
obj ective was to provide reconnaissance gravity, magnetic and reflection
seismic data around the margin of AustX'alia, in order to outline regional
structures and to provide means of defining boundaTies of the Australian
continent. About 90 000 n mUes of tlralVeTsing was com.pl<eted along the
lines running geneTaUy from the COlalst to 4000 to 5000 uii wateT deplli, and
separated by 20 to 30 n miles.

The surv~ was conh·actiSd to Comp&gnie Genenille de GeophysiGlue
(CGG). The vessel 'Ulsed was a converted North Sea trnwler, the MV Llaldy
Christine.

. This report covers the Sllfea of tile Gre:BI.t AustTaliian 18iglM and
adjacent waters off the south coam between longirudes 120 0 and 11.411. °E (Pl. I).
It provides a bTief geologicaJl Md geophysical setting and description of the
data collected on the 12 000 n mUes of ~x-:BI.'VeX"ses in that :BI.Te:Bl.o A jpx-iSlimmary
interpretation is proposed for the dlraltlal.

1.1 EQ1uipment

PrimaX'Y navig:BI.tion control was b2!.Sed uJPOn the U.S. NalWY TRANSIT
sateUite navigation system. &telillUe tx-ralnsmtssions weTe x-ecei'Ved on M
ITT satenite ratio x-eceiveT and processed in a POPS com.puter togetllex- with
known parameters pro'Vided on ooralTd ship, to gi'Ve fmes ralt two,=hm.llX"liy avenge
intervals. Intermediate positions wex-e comjNtOOl using tlne ship's gyro=compass
and sonar Doppler, Chemikeeff eledrolOO:BJ.gnetic log, or ship's pTessux-re log, in
oroer of X'eUabiliity. Gx-avity dab. weX'e obtained using LaCoste & Rombex-g marine
gravity meter 824 mO'Ulnted on a gyro=sbhiliized! platfonn. AnaJlog computers in
the meter compute coX'X'ecUons fox- beam motions and accelerations and apply
these to measured gX'avity so that cOlrrectedl gx-a'Vity is produced diX'ectly.

A Varian proton pTecession ~gxnetometreX' towed about 200 m behind
the boat was used to me&St1lre the total magnetic field.

All gravity, magnetic and navig:BI.tionaJl data were sampled at 10=s
intervals by a Hewlett Packard HP211SB computeX' and then checked, and
recorded on magnetic tape. This dab. ralcquisition computeX' also provided the
ship's dead= reckoned position at 10=mlnute inteftYals, plus data fOT on=line
assessment of systems performance and for geophysical comput:BI.tions.

The seismic system consisted! of a 120=kJ' sparker energy source,
a six=channel cable for deep reflections, and a short single=channl81 cable
(Geotech) for resolution of near",suri'ace mrocrulre, a multi=channel analog
amplifier bank and a li4?channel FM tralpe X'iScoroex- for pennM~nt recoroing
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of the seismic data. Four EPC electrostatic paper recorders were used for
monitoring purposes. Aquatronix SM42 sonobuoys were used to obtain re­
fraction data from the sparker energy source out to a few miles. A more
detailed report on survey equipment is being written by L.A. TilbUry.

There were no significant failures of the magnetometer while working
in the Bight. Lack of diurnal data from the shore magnetic station, from
16.741000-16.771730 (i.e. Survey 16, survey day 74, 1000 hours, etc.), while
not greatly affecting the presentation of data in profile from, will not enable
it to be used in final contour m'aps. This affects principally lines 16/151 to
16/153, which comprise the near-shore tie-line in the eastern Bight, and the
lines 16/154 to 16/156.

Two significant changes were made to the seismic system during
work in this area:

(i) The sparker was changed from a four-electrode to a single­
electrode system with the same 120 kJ discharge. The
most readily observable effect was a reduction in dominant
frequency from 80 Hz to 50 Hz.

(it) The change to SIE PT 700 seismic amplifiers from Sercel
AS626X amplifiers was made which made possible the use of
automatic gain control adjustable on each channel, fixed gain
for refraction recordings, and a high frequency pass band for
the Geotech channel. '
An equipment list is given in Appendix L

1.2 Operations

The Great Australian Bight was surveyed in two m'ajor blocks. The
eastern half (east of 1300 E) was covered dUring the period 8 April to 5 June
1972 (Survey 16, days 11 to 69), and the western half from 10 June to 24 June
1972 (Survey 16, days 74 to 88) see Plate 2. Lines near Esperance, and tie­
lines in the western half were surveyed between 24 December and 3 January
1973 (Survey 19, days 12 to 22). .

During a port call at Adelaide on 25 April 1972 the sparker was
changed from a four-electrode to a single-electrode system', still producing
a 120 kJ spark. Seismic recordings from Survey 16, day 31 onwards were
obtained using the single-electrode system.

At a further call to Adelaide on 16 May, the Sercel AS626X amplifiers
were replaced with SIE PT700 amplifiers.
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A new data ~quisition computex- progX-2l.m (Briggs9 in px-epo) was
tested at sea from H~ to 23 May 1972 (Stn=vey U>9 days 52 to 58)9 but was not
implemented untU 4 JUly 1972 (SuNey 179 day 02)0 1ft pro~ided aUltom'aUc
updating of positions ~eX' am acceptoole satellite f~ on=line fx-ee=aix­
anomalies and magnetic anomailliles9 and easiex- opentox- commWlic~tions.

The shox-e m~neUc moniooX' station was fix-st located at Coffin
Bay on the Eyl"e Pel1lmmllil~ ro~t was mo~ed to Albany on S June (Suli1rey 169
day 0)0 .

1.3 Data Quality

About hallf the al"ea ooNeyedl is on the continental shelf andlthe rest
is o~ex- the continental slope9 max-gm21.1 pl21.teaus9 andl the continental X'iseo The
BOnaX" Dopplex- opex-ates on bottomelock in wa.tel" dlepths of 200 m or less9 and
it is expected that ml~igatioXl2l.1accuncy shoWldl be ~t1lt 0.2 n miles follOWing
jpOst=Slllney processing of the s2l.tellUe fbxeso En wateX' depths gre~teX' than
about 200 m the sonaX' DoppleX" openltes from b~dl:=sc~tleX"of. tlhle sOmlr
signal from wateX" 121.yeX's of ~aX'Yfurng dlrE:l!llsUyo lit is esUmatedl that llie c1JJlX'X'ents
in these b.yex-s will X'rouce tine oltfeslhlellil acc~nJ.CY to ~m 1 Xl mileo

The houdy gX'a~ity ~alues aX'e aJfiectedl 1by eX"roX's in the R~tioodle and
Eotvos cox-l"ections9 caUllsed! by 1m.cefi~miUesmposition andl ~elocUyo The
positions weX"e detelfOOmed from the sonaX' Dopplex- mull ship's logs tirsd to the
pl"eliminaxy sa.teUite fmeso Thrs velocities usrsdllhl~webrsen dlrst~lrlITffimeOi from
the sonal" Dopplel"9 from 10eOOiniUlte ~weX'~es b~oX'e ~d ~teX' tinrs lho\Ll1X'o Ex-rol"s
due to cUl"x-ents ax-e stin pX'esent in a.Jr'e21.s wlheJr'e the sonaX' DoppleX' was
opeX"ating of backesc~tteJr'oA 7.5mG~ eJr'lN:>XO in the Eonros cOX'lfe~tion xoeoolts
from a 1=knot ex-roxo in e~tw2l.X"dl component of welocityo

In adldition9 the glf&~ity dla.ta cam be dlowngxoooedl by intense shone
period oscillations d'llle to ro\llgh sea.s which ca.'lllse the meter beam.to opernte
beyond its nonnaX X'MglSo Thrs most Jr'elioole gnlwity dlata weX'e obb.ined from
lines close to the comst as the seas weJr'e c2l.1!.meX' theJr'eo Genenillly9 the noise
level l"anges from 0 to 4 mGal peaK=tOePlS2!k9 but on Rines 1S/138 Mdl 1~/047
along 130°20' and 13g0E noise l~els ~'ire~e 5 mGal and! in somle pb.ces on
lines H>/047 and 19/049 e~ceed 10 mGalo

Magnetic data hadl noise l!S'irels which wexoe geneX'S!.Jlly less than 5
gammas peak=to~pe~

An ovex-aU estimate of tile accuncy of the bathymetXY9 gX'a~ity9 and
magnetic data can be obtainedl from the li'Jl'dmies at inteTsecUons9 which aTe
shown in histogx-&m fOJrm in Plate 30 Should the lSXOlroXOS be Tan~om9 as one
would expect9 the ma~ eh.oWlOl be meignMei~Mt1ydi1~@l'fent ~rom lEelro at tile



95% level of probabUity9 and it is WlJiikely that the maximum· mistie wowd
depart from the m.ean by m.o:re than three standard d~iations.

Of the thxoee distrib'UUons the bathymetxoy anell magnetics show
significant departures of their meMS from. zero. The bathymetxy mean shows
the largest depariure9 Tom this is omrioUAsly due to a fgw .isolated large misties
in areas of steep gnldient. Three lalfie bathymetric misUes OCCUlf oover the
steep continental sRope south of the EYlfe P1latea~ and are probablty caused by
small but systematic naovigaUonali errors in the Ue=line. Thlfee laxoge magnetic
misties OCCUlf on the imler Ue=lme ower lintense anomalies off Eyre9 andl alfe
again caused by minor MWigaUomill carrors. ¥i these lalfge misUes are ignolfed
the distributions are aWlfOmma~eJtynoX'OOaJl.

T~Re )1

OOsUe smUsUcs

Mean Stdl D~. MmtomisUe

Bathymetxoy 5.)17 m 23.)19 m li30 m·

Graovity O.Oli mGu 3.8S mGali li3.7 mGali

Magnetics 3.27 gaR'illlmas 2)1.~~ gammmas 10S gammll1rIias

.1.4 R.edluction technitqrues

The data plfesentedl in this :report are onRy preliminary. Bathymetric9
gravity9 and magnetic clltalta were obtained! Toy handl=scaJling of amaliog recoMs
at hourdy inteNalis9or dtirectly from on=Rme printmnts produced !by the data
acquisition computer. The data wex-e processlSd by com'pJItexo9 and! contO'dlllf
maps prepared on a fllat=bed! plotter. )In the hi~ar COll1l~OU~ prognm a
triangular pRate is dlsftmOOI by ·thx-ee taJ.dj~ent SttalUOXllS whose cinwnrnscribmg
circle contains no OtlhlSlf stations. LineaR" iXllteR"pDRaUon is then used on the
triangular pRate. On the conUnsntal shsH in llie Grsat ~stlf'alimP.B~t9 xoegions
of intense magnetic amomaliies foX'OO dtellllssRy pookedl triangWax- contouX"S making
less sattm'actory mlaps than dlo llie bathymebry alllld lSou.ngulliSR" talnomaliies.

SingRe=ch2!.mleR monioolf sections were made from the seismic system
as the data were collected. These ha~s been inspected Mdt inteR1Plrretoo briefly
to extract regional b'doll"m·ation. On the continsnttalX sheH the nlonitor lfecOX'dS
are of poor quallity9 willi 'ringmg' amdl mWltipRe R"eflections obsc'Ul~ much of
the deep structure. ERsewhere9 the rscolfdls show a penetX'ation of about 2
seconds below the sem=bed. The shooting configullraUon wiRX peX"mlt sm=fold
common=depth point ~kiXllgof ~e llllllwUc]hMllO.eX seismic sign211s JreCoroed on
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magnetic tape, which should improve resolution and penetration.

2. GEOLOGY AND PREVIOUS GEOPHYSICS

2.1 Geology

Sediment & structure

Decollement folds & diapirism:
fianked by Tertiary grabens
truncated in south by Cygnet­
Snelling Fault. Cambro­
Ordovician fold belt in south­
east (Kanmantoo Trough)

North-south trending depression
at head of Bight (Scott & Speers,
1969)

up to 10 km
(aeromag.)

1.5 Ion
(bore)

Depth

Table 2

Sedimentary Basins

Age

Adelaidian,
L. Cambrian,
Tertiary

Adelaidean,
Palaeozoic &
Permlan, under
Eucla Basin

, sediments

The tectonic framework of southern Australia is shown in Plate 4
(Thompson, 1970).

The continental shelf and slope in the Great Australian Bight are
underlain by Precambrian crystalline basement which crops out onshore as
the Fraser-Albany Province, Musgrave Block, and Gawler Block. Sediments
of probable Jurassic to Permian age were deposited ,in grabens, which trend
easterly in the Polda Trough, Duntroon Basin, and Otway Basin; and northerly
in the Denman Basin. Sedimentation was Widespread in Cretaceous and Tertiary
time.

A summary of the main characteristics of sedimentary basins in the
survey area is given in Table 2.

Easterly-trending rift faults, bounding the grabens and probably the
edge of the continental shelf and marginal plateaus, are believed to have
formed in Permian and Jurassic time, possible associated with the subsequent
rifting apart of the Australian and Antarctic continents.

Basin

Adelaide
Geosyncline

Denman
Basin

I
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Basin Age Depth Sediment & structure

Eucla 'rertiary, 0.5 - 1 km Flat-lying limestone, sand,
Basin over some (bores) & clay occupying most of

Mesozoic & central Bight
Permian

Otway Basin Permian or 6km Inittal rift with later broad-
(Gambier Jurassic, L (aeromag.), ening of basin and migration of
Embayment) Cretaceous, U 0.6 km N. depositional axis to south & west.

Cretaceous, & of 37°S BaSin-wide unconformlties
Tertiary between each depositional phase

Polda probably 2 km East-west graben-like basin
(Elliston) post-Jurassic (aeromag.) definitely faulted along N. edge.
Trough (Wopfner, 1969) Sediments thicken westwards

where Tertiary unit overlies
(?)Mesozoic unit with slight
angular unconformity (Smith &
Kamnlerling, 1969; Harris;
1964).

Duntroon probably 6 km Offshore basin west of Kangaroo
Basin Jurassic, (aeromag.) I., overlying downfaulted base-

Cretaceous ment block on continental shelf
& Tertiary and slope. Unconformity separ-
(Smith & . ating 4.5 km intensely folded
Kammerling, (?)Jurassic and L. Cretaceous
1969) sediments and 1. 5 km' of slightly

folded (?)U. Cretaceous and
Tertiary sediments'.

2.2 Previous Bathymetry

The bathymetry of the Great Australian Bight has been described in
detail by Conolly and von der Borch (1967) and Connolly et. al. (1970). They
describe the continental shelf as a gently dipping plain which breaks into
the continental slope at between 125 and 165 m. Seaward of the Eucla Basin
the continental slope is interropted by two marginal plateaus~ the Eyre
Plateau in the west and the Ceduna Plateau in the east. The slope south of the
plateaus adjoins the continental rise at a depth of 3.6 km. The abyssal plain
is abnormally deep in this area, reaching depths of about 5.7 laD.

1
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2.3 Geophysical Surveys

Several aerom~eUc and mamy smaH detailed seismic surveys have
been carried out over the continental sheH in the G:reat Australian Bight. The
results of the lax-gem merom~etic SUX'17ey and of the major seismic suX"Veys
are summarized below. Two SUX'17ey vessels the OceanoglralOhelf mnd the
Diamantina reco:rded seismic lfeflectiong g:ravityg mnd m2J.gX1etic dra1.ta along
regional profiles oveX' the continen~2ill slope and theilf :results ax-e reported by
Conolly et aJI.. (op. cit.).

Aeromagnetic surveying by Geophysical Associates (11.955) between
Eucla and Kangaroo Xslandg mdlicated basement depths of about 11. kml'. Basement
depressions were located sou.th of EYlfe and neal" the head of the Bight. An
elongate depl"ession m:riking e2l.SteX"Ry9 willi. depths of ovelf 2 kmg cOlfresponded
With the seismically dlefined Enis~on Tro\llgh. A basin lying across the
continental!. slope west of Kangaroo Xslandl wms indicmted by basement deptlhs
of 5 to 5 kin (Duntroon Basin).

EaX"ly refliScUon mnd r~r~Uon siesmic surveys (TiSmleCOg 11.988; Sheng
1I.985g Tennecog 1I.95'7a) largely confbmed the aerommgnetic mtellJPlfetmtion~ The
ave:rage depth to bmsement wms about 11. kn'il willi a few troughs containing 2 kIn
of sediments. TherewalS no signoie stroct\llx-e within these sec.Umen~s. 'T delta
T' analtysis showed tlhlmt the seismic veloctu:y in the sedimenb.lfY sl8cti!.on was
about 2.3 kmls.

The basement deplression off Eyx-eg shown on the Tectonic Map of
Australia and New Guinea (Goologicall Society of AustlfaUag 11.9'711.) was
investigated by Genoa OU N. Lo (11.970) and Manogen Ejq>lolfation (11.9'711.) using a
12=fold Common Depth Point (COP) techniiQlue. Mainly mructuX'eless sediments
were found above a basement lf~<actolfat abom 00 m dl8ptho Ofies)holfeg mnorth=
easteX"ly~trending trough abom 5 n mUes wideg contains up to 203 km of
sediments.

The Polda Basin 2 seismic mlllrVey (TaX'get 19'71) gmve 24",fold COP
coverage over the Polda (Elliston) Tro'illgho An apparently smooth basement
was found at about 200s riSCOX'd timeg coX'X"esponding to a mihimum depth of
2 krn. In the eastern part of the tro~ a stroctUlre with aIDout 150 m dosuJfe
was located 570 m below sea levelo lReflrmction X-8eOMS showed velocities of
505 to 501 kmls at depths of ~\llt 2 lano The Jfeflection seismic section
character and the low seismic reflection velocities below these refX"acto:rs
show that they are high=velocity intX"asediment Imyelrsg possibly volcmicso A
survey along the edg'e of the continentall ahellfg west of the Polda Troughg showed
less than 1 km of sediments (Sheng 19'71)0
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In the Duntroon Basin extensive surveying has been carried out by
Shell (1971, and five unsubsidized surveys). This has shown that about 6 kIn
of sediments overlie downfaulted basement blocks. Tertiary sediments about
1. 5 km thick are separated from a folded Mesozoic section by a pronounced
angular unconformity. Several trends and potential traps for hydrocarbons
have been recognised. Two unsubsidized wells have been drilled; one in·
the northern part of the basin, and the other close to the centre.

In Spencer Gulf seismic records are generally poor. A maximum
sediment thickness of 370 m was found in a possible graben in the northeast
of the Gulf (Tenneco, 1967b; Delhi, 1967).

In the Gulf st Vincent most seismic records are unusable (Beach,
1967, .1969); however, there is a slight indication of i.5 km of sediment in
one area.

High-quality seismic records are available in the Gambier Embay­
ment of the Otway Basin from work (Esso, 1964(65) which showed a
sedimentary section 4.5 km thick, with marked angular unconformities in
the pre-Cretaceous, pre-Upper Cretaceous and pre-Tertiary. Several strat­
igraphic traps were identified. Other surveys (Esso, 1967, 1968a, 1968b, 1969)
have proved the presence of shallow basement in Encounter Bay, allowed
interpretation of complex faulting in the Upper Cretaceous, and provided
details over individual prospects.

3. DESCRIPTION OF RESULTS

3.1· Bathymetry

The survey confirms that the continental shelf is almost featureless,
forming a gently dipping plain to between 110 and 170 m (Pl. 5). In the
Esperance area the shelf is about 60 km Wide, falling away steeply at its edge.
From the Archipelago of the Recherche eastwards to the Eyre Peninsula it
forms a large arcuate plain attaining a maximum width of 200 km. Farther to
the southeast the width of the shelf varies from 50 to 200 kIn, and in the
extreme southeast of the map area narrows to about 20 km.

The continental slope is variable in Width, gradient, and form. South
of the Archipelago of the Recherche, gradients are up to 6°. Inflections in the
contours indicate that extensive canyons run predominantly down the slope,
but these are poorly defined in Plate 5 probably owing to use of hourly values
and sparseness of lines parallel to the slope. The base of the slope is reached
at about 3.0 km.
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The major part of the slope between Eyre and Ceduna is occupied by
the Eyre Plateau and Ceduna Plateau, in the west and east respectively.

Off Eyre, the continental slope dips at about 2° in a south-south­
easterly direction from the 200-m isobath. At 400 m it flattens out to about
1° to form the Eyre Plateau. This is an oval feature about 60 km wide and
about 300 km long. Its outer limit occurs at the 1.6 -km isobath. Beyond
this the slope steepens to 5° and merges with the continental' rise at about
the 3.5-kIn level.

The much larger Ceduna Plateau is a better defined 'feature about
130 km wide and about 600 Ion long. The gradient across the plateau is 0.5°
with depths increasing to the south and southwest. The upper limit of the
Ceduna Plateau also occurs at about the 400-m isobath but the lower limit
lies close to the 2.0-km isobath. The lower slope has a gradient averaging
3°, and is much gentler than that below the Eyre Plateau. The slope merges
with the continental rise at about 4.0 kIn.

The continental slope off Kangaroo Island is similar to that found in
the west, having gradients of up to 6° and canyon development. Here, however,
the slope extends down to about 4.6 km. '

Farther east the gradient of the slope decreases to about 20 and the
Width increases to 120 kIn. South of Kangaroo Island some canyons are
indicated by inflections in the contours but sparsity of lines parallel to the
coast prevents adequate definition. At the southern limits of the lines
surveyed in this area water depths of 4.8 km were recorded without reaching
the continental rise.

The continental rise is a smooth sediment-formed apron lying between
the continental slope and the abyssal plain. The upper limit of the rise was
delineated by the survey, except in the area east of 138°E where the survey
lines did not extend sufficiently far south. The top of the rise is at about 3.0 km
off Esperance but deepens progressively to the east, possibly reaching 5.0 Ian in
the extreme southeast of the map. South of the Eyre Plateau the rise is
abnormally broad, probably exceeding 120 km. In contrast, south of the Ceduna
Plateau it is only about 50 km Wide. The lower limit of the rise and the edge of
the abyssal plain were only encountered on a few survey lines.

The abyssal plain appears to be reached at about 5.0 km and deepens
to at least 5.4 km. It is deeper than elsewhere around the Australian coast.



3.2 Bouguer anomalies

Plate 6 shows Bouguer anomalies contoured at 10=mGal inteNals.
The computation procedure is given in Appendbl: XL

Two major zones CM be ll"ecognised in the Bouguer Momalies; a
broad undulating pattern ovell" the continental shelfg Md a steep regional grndient
which extends from east to west mcross the map. Over much of the continental
shellfg the upper edge of the continental slopeg Md the Ceduna Plateau the
anomallies range over + 50 mGal!. Md have a pll"edominMt wavelength of about
100 km. Northerly and=easteTliy trends occull"ing in the eaJ.stern hallf of the map
can be readily traced onshore (Petttler & Fll"aserg 19'14). in genewg these
trends appear to be tX"Wlcated at the sdlge of the continental shellf. Between
the top of the continental slope Md the abyss~l plaJ.ing the anomaJ.llies incxoease
from +20 to +220 mGal Md foX"in aJ. tm!fOTm gnldlient. Such gravity gnJ.ellients
are typical of most continental margins and originate at the ClMllst=iltanUe
interface. They tend to obscuX"e the gnvity effects of neall"=surlmce geology.

West of Eucla a regional!. gnvity pb.tfonn with Bouguell" anomalies
varying between =10 and +30 mGaJ.ll cOll"lrespnnells with the continental shellf.
Weak southeasterly tll"enells are seen in a series of en eclhlelon Bouguer anomaly
ridges north of the Eyll"e Plateau.

A regional Bouguell" anoma1ly depression ovelflies the coast about Eucla.
It is 250 km wide and extends 150 km offsholl"egbeing bounelled by the zero mGal
contouX" level. The minimum va1lue of 040 mGal lites 100 km east of Eucla and
ovedies the axis of the Denmam lBasin (Plate 4).

An intense Bouguelf anomaly ricllge with northeTliy trend and a crest
value of +50 mGal stx-etches from the coast micllwaJ.Y between Eucla. anell Ceduna
to the noll"thern edge of the Ceduna Plateau. it joins the broad onshmre Bouguer
anomally ridge which X"WlS northeasteTliy arotmd the' margin of the Gawlelf
Block; the southwest end of this ridge cam be seen as a +50 mGaJ.ll anomaly off
the coast at the head of the Bight. The eastern flank of the offshore .ridge is
marked by a linear gradient of 4 mGall./km'g which cOlfresponds with the
Pintumba Fault (Plate 4).

A regional Bouguer anomal!.y deplfession lies east of the steep gradient
and extends across the coast. Xt consists of a broad northern lobe and a
southern troughgwhich has a pronounced eastelfly trend. Both features attain
minimum values of =50 mGaJ.llo The Bouguelf anomaly trough appears to be the
gxoavity expression of the Polclla Tro~h. A series of minor gravity lows along
the edge of the continental shellf indicates that the Polda Trough structure could
extend westwards.
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A gravity platform extends over much of the Ceduna Plateau. Bouguer
anomalies form a rough horseshoe which opens to the west, with values at the
edge of the plateau 20 to 30 mGaJ higher than those over the central area. The
anomalies have similar characteristics to those on the continental shellf,
suggesting that the Ceduna Plateau is a natural extension of the continental
mass.

Parallel to the edge of the continental shelf, stretching northwestwards
from Kangaroo Isll.and, is a series of Bouguer anomaly lows flanked on the
northeast by a series of small highs. These anomalies seem to foHow the trace
of the Cygnet=SneRling Fault (Plate 4) as indicat~dby PJreviOlllS seismic suX'Veys.
The particular low, about 50 km noX"thwest of Kangaroo Xsll.an~ is the only
obvious gravity expJression of tllle Duntroon Basin.

At the head of Spencer Gullf and in Gullf St Vincent the Bouguer
anomaHes have a northelrly tx'endo The Bouguer anomaly lows of =20 and =40
mGal are probably caused by the Pilfie=Torlf~ms and St Vincent Basins. About
100 km east=southeast of Kangaroo island a Bouguer anomaly low ovedies
the basement shellf just north. of ,the Gmmbielf Embayment.

The southern zone of Bmllguelf anomallies consists ofaX'egional glradient
with values increasing southW&M. Genelfallly, the gradient is steepest in alreas
co rresponding with the continental slope and less steep to the north and south.
South of Esperance, onJl.y the central and southern part of the featuX'e were
recorded, approximately oveX'lying the continental slope and X'ise. The central
part consists of gracllient of ~Olllt 2 mGaill/km and in the southern part this
decreases to about 1 mGall/km. Minor Bouguer anomaly troUghs which run
across the regional trend coX'respond with canyons on the continental slope.
The graVity effect of the canyons has not been compll.etely xoemoved by the
Bouguer correction as it apprommates the watexo layeJr to a plain paxoallel
sll.ab. The decxoease in glfadient in the southern Bouguexo anomaly field is
largely due to leveUing of the base of the croat. The salient in the 180=mGal
contour is caused by xoelativell.y thick sediments on the contin~ntal rise.

The Eyre Plateau is almost entiX"ely Within the northern part of the
regional Bouguer anomaly gradient. it appeaxos to lie near the maX'gin of the
continental mass, and is underlain by basement rocks which axoe nearer sea=
bottom than those beneath the CooWla Plateau. Thexoe is some indication that
northwesterly trends, similaxo to those south of Eyre, may extend onto the Eyre
Plateau. The increased separation of contours south of the continental slope is
caused at least partly by a thick wedge of sediments in this area. The rise in
Bouguer anomalies at the southern end of lines 15/054 and 16/066 correlates
with a basement ridge oX' band of igneous bodies. .



Relatively smooth Bouguex- anomaly contoux-s lie between the southern
edge of the Ceduna Plateau and the continental rise. The northern and
southern ends of the x-egional Bouguer anomally grndient have gradients of
about 1 mGal/km9 with an intelftTentng gradient of allmost 2 mGaJl/km. The
smoothex- Bouguex- anomally contoux-s ovex- the continentall slope in the ax-ea
ax-e caused by a smooth sea=oottom free of canyons.

Off Kangaroo Xslland9 only the northern and centx-al parts of the
x-egional Bouguex- anomaly gradient have been recox-ded. The grncllient is
about 3 mGal/lon. Southeast of Kangaroo Island re=entrants in the contours
are probably caused by large canyons. The easterly=tx-ending re=entrant in the
60 mGal and 70 mGa1l contours south of Kangaroo Island is aligned with the fault
or hingeHne along the northern edge of the Gambier Embayment.

In the southeast of the map there is a fairly uniform gX'acUent of 1.5
mGal/km9 from just off the coast to )].410 km or more ofishox-e. The gnvity
effect of thick sediments in the Otway Basin is largely obscured 1by that of
crustal thinning.

3.3 Magnetic anoma1lies

The magnetic anomaly is computed! as the dlifference' between the
measux-ed field 9 cox-rectedl for dlitllmiaill variatio~ amdl the XntemaUonal G80=
magnetic Refex-ence Field (JIGRF) (Awendm JIJI). The magnetic anomalies are
shown in Plate 7.

Numerous high=amplitudle anomalies about 10 km across were
recorded on the continental shellf. Howevex-9 use of hourly vallues for pre=
paration of contoux- maps has caused aliasing of wavelengths less than about
30 lon. AJiso9 there is a tendency fOif COlntOUifS to be aligned in an easteifly
direction oWing to the northedy orientation of the SUX'ViSY lines.

1

In the Great Austr.alian Bight the Mnua1l change in total intensity used
in calculating the IGRF differs from the chMges measuifed"atGnangara and
Toolangi Observatories and primary m.agnetic stations by a muimum of 30
gammas/yeax-. At several!. primary magnetic stations around the Bight the IGRF "
and the observed field ax-e diverging year by year9 with the IGRF up to 500
gammas above the obse)Ned regional field at the time of the survey. Use of
the IGRF as the regional field is believed largely responsible for the prepon=
derance of negative anomalies in the aifea; the anomaly vallues shown in Plate 7
are about 75 pereent negative on the continental shellf and Eyre Plateau9 and
almost entix-ely negative on the Ceduna Plateau"continental slope and rise.
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The magnetic anomalies form two major groups. West of the Eyre
Peninsula, the continental shelf and the Eyre Plateau are associated with intense
anomalies which have predominant wavelengths of 30 to 60 kin. In general,
amplitudes range from -500 to +500 gammas although individual anomalies may
exceed 3000 gammas, as at the head of the Bight. On the Ceduna Plateau,
continental slope, and rise, a regional magnetic low attains values of about
-750 gammas. It extends across the shelf near Eyre Peninsula and gives rise
to the complex negative pattern in Spencer Gulf and about Kangaroo Island. A
poorly defined magnetic ridge with values of about -250 gammas lies at the
foot of the rise.

Intense short-wavelength anom'alies characteristic of most of the
continental shelf were recorded off Experance; however, the picture is
incomplete as surveying did not extend into the Archipelago of the
Recherche.

Off Eyre, the continental shelf and Eyre Plateau are'occupied by
intense magnetic anomalies which fonn p:>orly defined ridges and troughs with
northwesterly and westerly trends. About 50 km east of Eyre a northerly­
trending band of negative anomalies correlates vaguely with an area of
sediment-filled channels determined by previous seismic surveys.

Between Eucla and the head of the Bight the magnetic anomalies are
very intense but are without well defined trends. Over most of the shelf there
is no correlation with Bouguer anomalies.

Midway between Eucla and Ceduna a northerly-trending band of
negative anomalies attains a minimum of -1150 gammas. Near the coast it is
truncated by an intense p:>sitive anomaly of +2700 gammas, which appears to
form a dip:>le field with a low of -750 gammas to its southwest. The negative
band corresp:>nds with the intense Bouguer anomaly ridge described above.

Off Ceduna the anomalies are less intense but have a well defined
easterly strike. A magnetic dip:>le with values ranging from +200 to - 550
gammas overlies the Polda Trough about 100 to 150 kin' offshore. An intense
linear gradient of 25 gammas/kin strikes along latitude 33°S. Although this
easterly trend is disrupted in some areas it probably extends westwards as
far as 12SoE. The trend correlates with the line of Bouguer anomaly lows
and it probably related to the stroctural trend associated with the Polda
Trough.
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A triangular area of magnetic highs lies between the southern
edge of the Polda Trough and the Ceduna Plateau. It corresponds to an area
of the Gawler Block shown on the Tectonic Map of Australia and New Guinea
(Geological Society of Australia, 1971).

A northerly-trending magnetic anomaly low occupies Spencer Gulf and
the tip of Yorke Peninsula, and extends south to Kangaroo Island. Intense
positive anomalies attaining values of +600 gammas, with gradients of 25
gammas/km. are found in eastern Spencer Gulf. In Gulf st Vincent a very
marked northerly trend is formed by a gradient of 25 gammas/km. This is
truncated at 35°30'S.

The regional magnetic low over much of the continental slope is
caused by relatively deep basement. Off Esperance the anomaly consists of
a series of lows which could result from pockets of sediment. The broad
low south of the Eyre Plateau and over the Ceduna Plateau is related to
relatively thick sediments seen on the seismic sections. :Near the Eyre
Peninsula the anomaly breaks up into a series of small lows which trend
through Kangaroo Island to the coast. These approximately overlie the
Duntroon Basin and part of the Kanmantoo Trough. It is believed that the
broad magnetic low cannot be caused entirely by the relatively deep water
in the area, but must be partly due to deep basement beneath thick sediments.

A magnetic ridge of up to -150 gammas was observed on six lines south
of the Eyre and Ceduna Plateaus at about 36°S. This could be a continuous
easterly-trending anomaly, but this cannot be confirmed by the existing lines,
which terminate north of the area. The magnetic ridge seems to correlate with
shallow intrusive basement seen on the seismic sections.

A further magnetic ridge about 50 km south of Kangaroo Island also
correlates with intrusions. This extends eastwards into a magnetic platform
over shallow basement immediately north of the Gambier Embayment.

3.4 Seismic data

The sediment thiclmess map used as the basis for Plate 8 was drawn
by P. Petkovic from a preliminary interpretation of the single-channel seismic
monitor records from the Continental Margin Survey. Sedimept thiclmesses have
been estimated by assuming a seismic velocity of 2 lon/s. The reliability of the
data has been categorized as follows:

GOOD - basement reflector visible; true thiclmess of
sediments measured.
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F AIR ~ basement 1'~ecto1' obscu1'ed by multiples; thickness
of sediments estimated.

POOR ~ basement beneath depth of seismic penetX"ation;
minimum sediment thickness measuX"ed.

Bathymet1'ic provinces9 basement X"idges9 majoX" faults9 mld the most prominent
g1'avity and magnetic tX"ends have 'been added using dab. l'rom this SUNey.
Faults found in pX"e1rious SlllX'ireySg taken mainliy from the GX"avity Map of
Aust1'alia and New Guinea (1973)9 a1'e 2J.lso included. Most p1'oboolie thicknesses
of sediments weX"e determined from aU data avaUablie to the autiloX". in many
places depths to b2J.sement weX"e awaUable from aeromagnetic sUNeySg but
seismic data9 glr'awlity mlomallies9 smd oolr'ehoRe data hawe aliso been u.sed.

In this aX"ea very HtUe deep strocWlr'e can be discerned on the
continental sheH anell mLosUy a weneeX" of sediment9 300 to 500 m: tb.ick9 probabRy
oveX"lies crystalline PX"ecamlbrian basement. The nearness of basement to the
sea~bed oweX" most of the shellf is confirmed indilr'ecUy \by the pX'esence of
refX"action ewents plr'eceding the sea~beell X'~ection on thiS seismlc profUes.
However9 some aX"eas of X"iSlaUweRy tilick siSdimentaTy rocks aX'e l8'Vident.

The basement surlace is faidy horizontall oweX' most of the continentall
sheH9 but between liongitudes li23° md liS3°m: it dips gentliy soulliwaro to aoout
800 m at the sheH bX"eak.

On the continentali sheH neaX" EyX"e9 sediments about li !an. thick owerlie
rugged basement in an aX"ea cOX'lr'esponding with. a depX"ession in aeromagnetic
basement (GeoRogical Society of Au.stralli~ 1971)9 which has been e:q>liored by
Genoa Oil N. L. (1970) and Hanogen E:q>lorntion (197li).

At the heacll of the Bight9 on liines U,/135 and U,/1389 possibliy 1.5 km
of sedimentary rocks owerUes basl8ment. The basement contains lr'efJl.ecting
horizons which indicate that it is not igneous. it may consist of stX"attfied
Proterozoic volicanics9 shaRes9 and 2J.lr'kosl8s9 simUaX" to those intelr'sected in
the Mallabie No.1 bo1'e9 in the adjacent Denman Basin. ThiS sedimiSntary rocks
consist of a slightly folded unit owedain Wlconformabliy by a fiat",bedded ooit9

about 200 m thick. Most of the 10weX" unit appeaX"s to tenninate at 32°8 against
an area of elevated basementgbut the uppelI'most beds owedie basement and
dip southward at 0.5 diSgriSes. ThiS unit 2J.oowe the unconfonnity thickiSns to
600 m at the edge of the continentali.sheH and emends beneath the Ceduna
Pll.ateau.



These sedimentary rocks are part of the offshoX'e Denman Basin.
The unconfoxmity probably lies within EucXa Basin sediments, possibly
sepaX'ating either UppeX' CX'etaceous from Eocene, Eocene from lower
Miocene, or within the RoweX' Miocene section itsellf. 8edimentaJry rocks
beneath the unconformity could X'2nge in age from LoweX' Tertiaxy to
Proterozoic. The (?Hate Tertiaxy unit extends beneath the Ceduna Plateau,
but only the uppermost beds of the \mit beneath the unconformity, possibly
of LoweX' Tertiary and CX"eta.coo\lls ~e, CM be trncecll towaros the Ceclluna
Plateau with any X'eUabUity.

A graben containing moX"e than 1 km. of sedimentary rocks occux"s on
line 16/077 and is vaguely seen on line H>/095, but definition is pooX" oWing
to high noise .levels on the seism'l1ll1c sections. it repX"esents the eastern end of
the PoIda TX'ough.

On the continental shellf 50 llmll west of Kangaroo Eslancll, in the ax-ea
of the Duntroon Basin, only 1 to Jlo 5 kmm of sedimentaJry section is visible down
to the limit of seismic penetx-ation, allliouxglh a 15",km section has been
recorded! (Smith & Kameding, 19~9). JH[oweveX", about 2; klnm of section aR"e
seen beneath the continental slope in ti1le sotllthem Dw1~roon Basin Mcll the
horizons dip northwaro, probably e~enohmg beneath the continental shelf.
A moderately folded unit, possibly of early Teriiary Md CX"etaceous age
(Smith & Kameding, op.cit.), lies unconfolrOOably 1b~neath 100 to 200 m of
flat",bedded sediments of late TeriiaJry and ~a~emaJry 2ge.

The Cygnet",SnelUng Fa1.lllt, llie bmmdaJry between shallow crystalline
basement and the northern edlge of tlhle Dwltroon Basm, is not ev1idlent on the
seismic sections.

In the aX'ea adja.cent to the EyX'e PeninsWla, and in the southwestern
parts of Spencer GuU and GWlf 8t Vincent the seismic x-ecolfds ax-e degx-adeell
by multiple reflections. HoweveX", the X"ecoros show a high",velocity X"efTaCtion
preceding the sea~bed x-eflection, which inellicates shallow basement; probably
an offshore part of the Gawler Blocko There is a vague inellication of x-ela.tively
thick sedimentary rocks in the norlheastem paris of the Gulfs coX"x-esponding
with the Pirie",ToX'X'ens and 8t Vincent Basins.

In the area southeast of Ka.ngaroo Island, the Cape Jaffa Hinge Line,
which divides shallow basement on its northern side from thick Otway Basin
sediments on its southern side, lies along the southern edge of an ax-ea of
X'efraction first arX'ivalls, caused by the shallow basement.

Between 1200 anell 124°E, the continental slope is foX"OO·ed by m:ajOlr'
faults. The continental rise is at about 100 km. wiclle9 and is formecll by
sediments which ax-e at least 11. km thick.
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The structUlre across the Eyre Plateau is exemplified by Line 18/188,
which is shown interpreted in Plate 9. The Eyre Plateau appears to be built
on a rugged basement block downthrown by about 500 m. Basement almost
crops out along the continental slope, south of the plateau. In the western part
it underlies 500 00 of sediment and contains erosion channels or grabens, but
in the eastern part it underlies 1 to 2 km of sedimentary section and appears
to be formed of two or three blocks, faulted and tilted towards the coast. The
lowermost sediments infiU the 'grabens' and between the peaks of the tilted
basement blocks, and are overlain unconformably by a prograded unit. By
analogy with the section in the offshore Eucla Basin, the unconformity probably
lies within the earliy Tertiary. H&rtogen Explora.tion (1971) ha.s ooggested that
the sediments which infill channels offshore from Eyre are of Pennian age,
although there is no X"eal supporting evidence, and this age could also apply to
sediments which infilil 'grabens' on the· Eyre Pla.teau.

The continenta.l slope south of the EyTe PJlateau dips at 5=5° and is
formed by one OT two fa.ults with a tota.l throw of about 2.5 lon. The continental
rise is exceptionally broad, extending for about 120 km. It consists of a
sedimentary section 1 to 2 Ian thick, comprising an upper flat=bedded sediment
wedge extending from the continental slope, ovedying· with anguJlaX" unconfox-mity
a lower disturbed unit. Basement is flat=lying over most of the aX"e2l.o Near the
foot of the continental rise, eleva.ted igneous ba.sement, at least 60 kin across,
comes to within 100 00 of the sea=bed. The igneous bodies are flankedl by
upturned beds within the 10weT sedimenta.ry section, which cm.lll1d have been
caused by intrusion of the bodies oX" as depositional bedding postdating the
intrusion. They penetrate flat=bedded sediments within the upper section,
which they appear to antedate. This feature ha.s both gTavity and magnetic
expTession and lies a.pproximately on an eastedy extension of ilie Dia.m·antina
Fracture Zone, which is a band of rough topogll"a.phy extending appro~imately

along latitude 37°S from the Ninety Ea.st Ridge (Heezen & Tharp, 1985, 1958)
and which Hayes & Conolly (1972) consideTed to tenninate at about 120 0 E.

Plate 10 shows an interpll"etation of Line 15/135, typical of lliose across
the c~mtTal Ceduna Platea.u. A minimum thicImess of( 2.5 kml is emim:ated foX"
the sedimentary section, but basement is beyond the limit of seismic pene=
tration. The dips within the lowell" unit and gll"a.vity anomalies mreX" the pla.tea.u
indicate that the section could be :3 OX" ~ km thick. The sedimenb.ry section
consists of an uppeX" unit of progTadled sediments, about 500 m thick oveX" most
of the plateau but thinning out at the southem edge9 ovedying unconformably a
lower moderately folded and faulted unit. On line 18/138 there is evidence that
the lower unit includes another a.ngWlar unconformity. E&steX"lyotirending faults



within the lower unit and basement have divided it into several blocks which
have a slight tnt towards the north. Faulting intensifies towards the southern
margin and tilting is mol'e pronounced. Severallaxoge anticUnes occUl' in the
lower unit9 particulal'ly along the edge of the plateau. One such stroctul'e9 with
a closul'e of about 800 009 was crossed neal' the southern edge of the plateau on .
Line 16/Jl.36 (PL 11.0). Tie=line 1I.S/H\2 suggests that this ·particulaR" strocture
is a dome.

The upper \mit can be traced onto the continental shell andl eastwaros
into the Duntroon Basin. The undeX"lying Wlconfonnity is probably within the
early Tertiary. The lowex- unit aloo seem:s to emend inoo tlhle Dwltroon Basin
and its uppel' beds cam be vaguely tmced into the DenmM Basin. By analogy
with the section in the Otway BaBin the lower 1.llnconfox-m.ity9 seen on ]Line 1I.S/13ft
may be pl'e="Oppel' Cx-etaceous.

The continental slope south of the CedlWla Plateau is controlled by
majol' faults. On sevex-al seismic sections basement comes to within a few
hWldlfed metx-es of sea=bed neal' tb.e foot of the slope. The COXllUJllleJrnW rise
-appears to be about 50 km· wiclle Md! is foxmedl by secllimeJlllts )1 to )1.5 m thick.

I

On the continental slope in the Dwltll'OOn Mdl Otwmy Basins tlhle
structure in the sedim:entary section is simllar to that beneath tlhle Ceduna
Plateau. The majoR" mit is modlex-ately folded and! faultecll9 willi fawltedl blocks
tilted towaros the north. Baseme1!llt rises OCCUR" alo1!llg tlhle ooutlhlem ma!'gins of
these basins.

On the continental shelf most new infoxmaUon has been providecll by
the Bouguer anomaly and magnetic Momaly maps. On the Ey x-e Plateau9 CedWla
Platea~and continental slope the seismlc lfecox-clls ha'Ve been:rumost 'Valuable9

as in these areas they ax-e larrgely fR"ee of mUltiples.

Intense short=wavelenglli m1agnetic anomalies on the continental shellf
are probably caused! by relatively shallow magnetic basement. The seismic
data on the continental/. shelf west of )135°E show shalillow basemlent beneath
about 300 00 of sediments•.This depth. estimate is based on a seismlc velocity
of 2000 oo/s9 which is asoomed to be characteristic of recent sediments. 'T=
delta=T'. analyses cax-x-iecll out by Tenneco (1I.~S6) ha'Ve gi'Ven a slightly highel'
value of 2300 00/s. Xn genex-at seismic basement seem:s to be waout 500 m
above magnetic basement as dete:rmined on the aeromagnetic 8Ufirey by
Geophysical Associates (11.988). The two would be brought into coincidence
if a sediment velocity of 3000 mls were asmnm:ed; howevex-9 this seems
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unreasonably high. Basement is presumably a subsurface extension of the
Fraser~Albany Province and the Gawler Block.

The western offshore limit of the Gawler Block may be maX"ked by
the intense north~trendinggravity ridge9 the eastern edg,e of which corresponds
closely to what is probably a seawaro continuation of the Pintumba Fault. The
source of the anomaJly is not known" but as there is latHe sedim'ent cover in
the area it must originate in the basement. .It may result from an ancient
mobile belt incorpoX"ating high",density rocks which are probably basic. Gravity
highs have been recoroed on the fJlanks of similar cratonic blocks in Western
Australia. The southern and southwestern limits of shallow Gawler Block
basement probably lie along a weak BOlllgller anomaly ridge which cOll"responds
to the Cygnet",SneXling Fault.

The natuX"e of basement in the western half of the Bight remains con",
jectural. Thompson 01.970) has proposed! that the GawXer Craton e:ldends as far
west as the Archipelago of the 1Recherche9but theX"e is lithe evidence to support
this hypothesis. In fact 9 the Bouguer anomalies south of Eyre emibit weak

-<I

southeasterly trends similar to these over the Yilgarn Block.

It is probable that Gawler Block basement has been downfa1J.lllted to the
south along the Cygnet...Snelilling Fmult9 and underUes the Duntroon Basin and
the Ceduna Plateau.

The Polda Trough gives rise to a wen defined BougueX" anomaly and
magnetic anomaly. The BotKglller ampliitude9 40 mGal below the BuX"X"Ounding
values9 is consistent with a basement dtapth of 2.5 km determined from aero...
magnetic data9 providing a density contrast of 0.3 gm/cc occurs between
sediments and basement. The trend of both Bouguer anomalies and magnetic
anomalies indicates that fauJI.ting along the Polda Trough probably extends
westwards9 passing along the northern side of the Ceduna Plateau.

The Bouguer anomaly low about 100 km east of Eucla coincides with
an area of relatively thick sediment in the offshore Denman Basin. However9
the section is unlikely to be more than )I. to 1.5 km thic~ and alm:ost all stX"ata
beneath the thin late Tertiary unit are troncated against elevated basement at
32 °89 about 50 Ion offshoX"e. The magnetic field is X"elatively distuX'bed9
indicating shallow magnetic basement over most of the aX"ea.

The northeX"ly",stlI"iking magnetic gradient in Spencer Gulf is in
alignment with a series of anticlines within the Gawler Block9 and may be
caused by a continuation of these structures beneath Spencer Gulf. Troncation
of this northerly trend near Kangaroo Island coincides with the edge of the
Gawler Block and the Cygnet",Snelling FauU9 as shown on the'Tectonic Map of



Australia and New Guinea. Evidence of the fault is seen vaguely in both
the Bouguer 2lnd the magnetic anomaJl.ies but not on the seismic sections.
The arcuate magnetic anomaly low which passes through Kangaroo Island
is probably caused by relatively dleep magnetic basement beneath the
Kanmantoo Trough.

In Gulf St Vincelffit the nolrthrslC'ly=tlrendmg magnetic contoun3 foRRow
the gX'ain of the TOlrlrens lLme~ent MOl thIS AdebJ.idrs Geosyncline.

The small Bouguer anom~y· low seen in PRate a immediately west
of Kangaroo Island is the solle glfawity e~lression of tlhe ~l\m1 pUe of seci\iments
known to be present in the Dwltroon B~sin (8milli and Kmneding, ~~~0) Md
is surprisingly we~ ewen llioUIglhl it may be p~rlly m~skeci\ by steep
gradients across the continelmtaill slope.

The magnetic anom~y l1ll1lglhl ~t ~3~ olE, 3~ 02098 oveX'lies ilie basrsment
sheH adjacent to the Gambielr Emb~ymrsnt.

All data indicate that tlhelrlS is a contrnst between sediment thickness
on the Eyre and Cooma Plateaus. The mtlSlllse lhigh=flr~uency magn,lStic
2lnomaJlies, compaJraUwely high l8oU@llelr Moxi1uillies, almcllllie seismilC sections
over the Eyre Platea\ll alill show th~t ~is ia an alC'ea of sh~ow b~scemelllt, over=
lain by about 500 m of s~iment. Xt ia JProlb~ly b\lltlt Olm ~ ~ro~ oll downfaultecll
basement blocks willi llilSilr oo1ffl~cea Ultoo to'W~ros ~IS lColffitiOOertht, caused by
taphrogenic coUapse of tlhte continenbill m~~m. Thrs thin proglrOOQ:!d upper
sedimentaX'Y unit emends onto tlhle ~oll'iltment~ ~1hlrslli? Md is prob~ly composed
of TertiaX'Y sedioolSnts. EaX'ly T~lR~~lrY 00 )P>@lffi1il~~ secliment~lrY rock~ ~ssi1bly

infin basement deplreasions on tJh\1S platew.

On the othelf hand, the gnlvity anomalies over the CedWl2J. Plate2J.u,
and also the dips with the lowelr basID=sJrnapoo mit indicate that the sedimentaX'Y
section could be 3 Olr ~ km thick. This would be consistrsnt with the magnetic
anomalies which foX'm a broad band of lllrsgaUwe wal1UllSs oweX' the Kmwnantoo
TX'ough, DWltroon Basin, Ceduna Pl~trsa1Ul, and tlhle ~R"lSa oo'irth of llie EyTe Plateau.
The negative values aTe In"esumSlbly C~1Ulsed by dle~ bagement amd thick
sediments.

The Ceduna Plateau is undlelr1~inby OOntllt 600 m of progTaded sediments
which can be traced into the DenmM and Dwltroon Basms, and aX'e thought to
overlie an unconformity of eaxolly TerliaJr'Y age. The sedlimentaxy section
beneath the unconformity is modenltely folded and f21.lllUecll9 and probablly consists
of 1 to 1.5 Ion of early TerliaJr'Y Md UPPI8X- Cx-etac<so1Uls rocks Wlconfbrmably
overlying Lower Cretaceous. The a~cUoJi1 is prob~Ry ~~wWlent to that in the
Duntroon Basin.
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The sediments beneath the upper unconformity were deposited under
fluviatile and shallow maxine conditions on Gawler basement, and were
possibly folded, and faulted into Xandward~tilted blocks during taphorgenic
collapse of the continental margin. The upper unit postdates this movem·ent.

The broad anticlinall fold at the edge of the plateau on lines 16/136
and tie~line 16/142 is a dom·e of amplitude 800 00, which although prospective
is not yet exploitable as the wateT depth is 2000 m. The original depth of
burial of the sediments was sufficient fOT geneTation of hydrocarbons. A
prospective section probably lies beneath the entiTe Ceduna Plateau in water
depths ranging from SOO to 2000 M.

Basement Tidges aTe found beneath the continental slope south of the
Ceduna Plateau, Kangaroo Isb.n~ and the Otway Basin. The Tidge south of
Kangaroo Island probably cOTTesponds to the ridge along the southern edge of
the Duntroon Basin, descTwed by Sm:ith & Kamerliing (969).

As mentioned above, water depths aTe 1 to 2 km oveT the Ceduna
Plateau, and the sediments alX'e probably 3 OT 4 km thick. Sedim.ents thus
overlie a basement block with its oorface close to the level of the abyssaJI.
plain. However, this basement is not Bkely to be oceMic. :

Simple estimates of the depths to the base of the crost halve been
made from the BougueT anomally v~ues, assuming a stMdaTd crost of 33 Ion
and that the area is in isostatic equUibTium. The figures given OOalY be in
gross error if the area is not in ioostaltic equUibrium or if theTe halve been
any large~scale geological movements; howeveT, in the absence of any deep
crustal refraction data, they provide a reasonable estimate of the variation
in crustal thickness across the continental margin.

Gravity anomalies oveT both the Eyre and Ceduna Plateaus indicate
crustal thicknesses of 25 to 30 km, which are typically continental. The
thickness of crust beneath the continental Tise is estimated at between 10 and
20 kIn. The change from continental to oceanic thickness is mOTe gTadual south
of the Eyre Plateau, wheTe the contmental X'ise is broadeT.

The thick sediments on the continental rise south of the Eyre Plateau
are unlikely to be typicaJI. deep~ocean sediments as structux-ally they are qUite
similar to those beneath the Ceduna Plalteau. A moderately folded lower section.
is unconformably oveTlain by a nat~bedded upper section. The noX'tllem edge
is bounded by faults aJl.ong the continental slope and a group of introsions,
possibly an easterly extension of the Diamantina FTaCture Zone, (Heezen &
Tharp, 1965), OCCUTS in the south. Without bore",hole data it may be presumed
that these sediments are related to those beneath the Ceduna Plateau and in
the Duntroon Basin.
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Widespread unconformities appear to be present within the
sedimentary section over most of the Bight. Seismic sections indicate that
the Lower Cretaceous/Upper Cretaceous unconformity identified in the
Otway Basin probably lies beneath the Ceduna Plateau and may also occur
beneath the continental rise south of the Eyre and Ceduna Plateaus. However,
it has not been recorded in the Duntroon Basin. The unconformlty which
probably separates Upper Cretaceous from Eocene or lies within the early
Tertiary, and is overlain by mildly deformed sediments, seems to extend
over the offshore Eucla Basin, Polda Trough, Eyre and Ceduna Plateaus,
Duntroon Basin, and Otway Basin.

In the Great Australian Bight, glacial, fluviatile, and shallow
marine sediments of Permian to probably early Tertiary Ages were de­
posited above Precambrian basement. Several grabens with easterly­
trending axes have developed since Permian and Jurassic times, probably
in response to a tensional phase associated with the first stage of rifting
within the Australian-Antarctic continent. Rifting apart of the continent
appears to have taken place in the Lower Tertiary as sediments deposited
before this are downthrown progressively to the south along a series of
normal faults which have easterly strikes. Further, a possible easterly
extension of the Diamantina Fracmre Zone, which is probably associated
with the early stages of rifting (Hayes & Conolly, 1972), lies along the southern
edge of the continental rise, and this is flanked by magnetic anom°aly 19
(Weissel, 1972), implying that the Fracture Zone existed before anomaly 19,
or 47 m.y.B.P.
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APPENDIX 1

Equipment List M/V Lady Christine

Seismic

Amplifiers: SERCEL AS626. replaced by SIE PT700 from 16/5200

Recorders: four EPC 4100

6-channel hydrophone streamer : CGG manufacture

Single-channel streamer : Geotech

Tape recorder: 14-channel Ampex FM

Sparker: Teledyne 120 kJ, 4-electrode pairs replaced by .
single electrode from 16(3100

Gravity and Magnetics

Gravity Meter La Coste & Romberg stabilized platfonn· air-sea
.gravity meter (S-24)

Magnetometer: Varian proton procession

Data Acquisition System·

Computer : HP2116B 8K

Interface : SERCEL

A/D Converter: HP2301 B

Tape recorder: HP2020 B, 32-channel, 556 bpi

Teletype : ASR 35

NaVigation

Satellite receiver: ITT

Computer: Digital PDP 8(1

Gyrocompass: Anschutz

Sonar doppler: Marquardt

Electronic Log: Chemikeeff

Pressure Log: Hartmann and Braun

VLF receivers: Tracor (used in range-range mode)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-27-

Other Equipment

Fathometers: one Elac, one Atlas Edig, one EOO Western
Digitrack

Anemometers: Alcyon

Analog r~corders: Westronic and Linax

DI A converters : SERCEL and HP 580A
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APPENDIX n

. Computation of Bouguer anomalies and magnetic anomalies 1

The Bouguer anomalies were computed by applying latitude corrections
.and E6tv6s corrections (Glicken, 1962) to the observed gravity data, and then
applying a Bouguer correction. They are given by the formula:

2 . 2
(BA) = 978.049 (1 + 0.0052884 sin B- 0.000005 sin 21)

+ 7.5 Ve + 21t' G~p d

where, (BA) = Bouguer anomaly

Ve = eastward component of velocity in mots

G = Universal Gravitational Constant,

6.p = difference in density be~een water and sediments,
asswned to be 1.2 g/cm •

d = water depth in metres..
The magnetic anomalies were computed using the formula:

(magnetic anomaly) = (observed total magnetic field) - (IGRF)­
(diurnal),

where (IGRF) is the International Geomagnetic Reference field,

and (diurnal) is the departure of the field from its·mean value,
at a shore monitor station.
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