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T INTRODUCTION

‘Until recently little attention has been paid to the St.

. Vincent Gulf region in the search for commercial oil and gas,

Earlier workers (Wade 1915, Ward 1913,1944) looked on it as a

region of shalldw'Tertiéry sedimentation, and such feﬁ 0il
showings that'were reported in shallow dri;ling both on Yorke
Peninshla,“and nearer Adelaide, were df%countéd as unconvincing'
or of Qubious dfigin. -

‘On Yorke Peninsulag, "showings" of oil were reported from

" several bores drilled principally in the Minlaton & Stansbury

area or near Maitland, Both are aréas of Cambrian limestoné;

.although more than one bore was drilled wholly in neighbouring

basement, Following the discoveries of ozokerites in comparably

thick Cambrian limestones about 200 miles to the north of

- Wilkatana in 1956, the South Austra}ian Mines Department carried

out check drilling in the Minlaton & Stansbury areag ‘Showings"

of oil and petroliferous gas were verified in association with

’ theg¢ limestones, Marine accumulations were discovered in the

(?Upper) Permian glacigene succession for the first time in

South Australia during these operations,
Near Port Gawler, approximately 27 miles N NiW. of Adelaide,
a bore in 1923 was reported (Jack 1923) to have had a "showing"

of 0il which, at the timey could not be officially verified.

Showings were reported at 504?6f and 603 feet, .The bore was

abandoned at 603* in Turritella bedse-and a sfrong brine (13 oz,

per gallon) was issuing at the surface, This reported association

of ?oil showings" with strong brine requires further investigation,
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-Very féw»holes have been sunk in the Adelaide Plains area

. in the conscious search for oil, Prior to the 1950s the official

attitude to'possible oil potential in the Adelaide area was
essentially negative,

© 'An "oil bore" put down'several,hqndredé'of feet at Semaphore
(near Port Adelaide) was located to test for the source of gas
escaping on the beach, The gés proved to be from decomposing
seaweed buried in the beach sands and the bore was abandoned
in Pliocene marihe'sands.-

| More recenily the MinesiDepartment have carried out reconn
aissance geophysical surveys in the Adelaide vicinity and
established.presuﬁed_shallow sedimentary section along the
lines investigated.. The investigations were directed principaiij
to brown coal exploration and to underground water studies,

The Adelaide Plains nearer<Ade1a1de have been extensively
drilled fortshallow artesian wate:~rn the Pliocene sandst,and
also in the shallower developmenis of Miocene limestones, fhese
shallowy porous marine sediments are extensively flushed by
fresh waters which replenish rapidly foilowing early winter rains,’
Only one bore has gone to bédrock in-the»plains areay notably the
Croydon bore which is reported to have bottomed in Upper Protere
ozoic-at 2069 feet, ThiS'is situated -slightly more than one mile
from the Para fault which brings bedrock into outcrop a few
miks further north east,

Drilling for oil has aiso been carried out in Peezy swamp
on Southern Yorke Peninsula following reports of escaping (marah)

gas, The hole entered Permian till at a shallow level, and finally
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into Pre Cambrian at 661 feet; '

D_OPERATIONAE, P a (fige 1)

QQE;L;124'compri§eéAah,aiéé'of'apprbkimateiy 12,500 square

miles, Of this approximately half is landﬂarea,_énd the

‘remainder is shallow sea, Ste Vincent Gulf as the principal

marine area of interest is mostly less than 15%20 fathoms in
depth; -From the east (opposite Adélaidé) it shelves very
gently and is in fact a remarkably flat submarlne p1a1n with
gradlents rarely in excess of a few feet per mile in the
deeper areas; Navy survey sh1ps report it to be extremely_
monotonous, and the bottom sediments are highly calcareous;
Paralelling the‘coast of Yorke Peninsula, and exiending out
about ten miles.from it, theLOrbntes Bank forms a well

developed platform.mostly less than 5 fathoms in depth, except

-~ in the Macbonnell'Sound area near Edithburgh where it extends
i down:to ten fathoms, Generally the deebest sections of St,

Vincent Gulf tend to hug the presumed "tectonic" coast south

S h  heSol) - - '
of Adelaide, giving it;a ggmewhat assymetric pattern, despite

‘the fact that most active sedimentary deposition is expected

-; to'occur in this eastern: aspect.

Adelaide 11es at the foot of the Mt. Lofty Ranges towards
the_east of the_conce551on, and_is a city populated by more than
half a million people, and its population.is increasing rapidly,

hrterial highways radiate north,'south and east from the

A G
cityy, and main roads circuit north around St, VincentAtO the

- foot of Yorke Peninsula, Access on land is everywhere wasy,

Kangaroo Island in the extreme south is isolated, but like the
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mainland is well developed agriculturallyy and easy to

N

traverse, -

- Gulf St,. Vincent which-is of prinéipal~intérest in the

‘search for oil receives. shipping principally in the south,

‘otherwise is quite open for:marine exploration operationsg

Winter winds are from thé_west and south west, and gulf waters
may-be choppy-and rough,during this season, during which time
occasional violent storms may occur, For.the reminder of the

year weather conditions are mostly fair to emcellent permitting

~the widest. range of exploration activities,

III  REGIONAL GEOMORPHOLOGY

' The Adélaide region is an excellent example of a relatively

“deep graben confronting an ancient foldeémountain range now

rejuvenated as a blockemountain system,. The mountain range

‘is in itself a- zone of ancient Palaeozoic overthrusting to’

. the westy and it is probable that "echoes" of-these tendencies

persist to the present day and compound with tendencies to
isostatic readjustment, In.-general the .deepest gulf waters

lie opposite the known zones of more ancient thrusting,- and

'alédmopposite the higher ranges which would suggest that this

tectonic belt is still active,

‘Beyond the St, Vincent Gulf graben, to the west, Yorke
BPeninsula appears as a horst block confronted by the inters
vening relatively depressed Orontes platform, To. what extent

the present east Yorke Peninsula coast is .structural is debatable,

o
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only infbroadei.detéii;‘

S ..

The structures have been extensively described by Benson .

(1911) Fenner (1931) and Sprigg (1945) and are outlined here

In their.present: expression, -the Mt Lofty Ranges are:a
gently rising "horst" system consisting.of a number of
differentially:elevaied fault blocks,ﬂwhichAfan out and plunge

marginally beneath the local plains, andy' 0Ty the sea, - .The .

greatest local elevation is at .Mt, Lofty near Adelaide which

-is 2384.feet above .sea level, Arcuate concavity of the ranges

in plan view is directed westwards towards the gulf&graben
systemy, and the margining western fault blocks dive:ge. and

break off more southswesterly in turn, in their final plunge

‘below sea level or the enveloping plainsy. These fault blocks éack

" genérally encompasses a "bedrock" anticline plunging.in the

sémeadirectibn, and are obviously generically related; The
fault block surfaces themselves tilt eastward.in the direction
of the local bedrock syncline, In the past this has been
interpreted as a typiga;.pressuré.?relief">pattern;:bht may
well be one .of continuing direcfedfpressuie against the graben,
Resplution of-directedlconfiningfor-overaridhg forces would
tend .to.be vertically downwards in the foverriddenﬁ'blocks,
leading to active,éepxession in these graben zones, These
would be.comparable in effect with the. implication of gravity
settling in the ope;ation of frelieff tectonics, This new
concept ipplies moré dynamismﬁduiingfthe T;;tiaryaMeSOZOic
than previously claimed, but is more in keeping with newly

emerging seismic information in the Adelaide Plains area,.and

11
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in the South east of South Australia, and also with studies

.in late Cretaceous @ early Tertiary folding in the Great

Artesian Basing

IV REGIONAL, GEOLOGY

The Mount Lofty Range "horst" and Ste Viiicent Gulf graben

margin the Westralian Pre=Cambrian Shield, .(fig, 1)s Upper

. Proterozoic.to Cambrian rocks were originally deposited in a

- deep meridional trough along this marginal shield trend to

thicknesses of 40,000 feet or. more comprising the Adelaide
geosyncline,. .Internal unconformities and depositional. breaks
in sedimentation were. generally incon§picuous or absent with

‘the exception. of the:middleACambrian»episode CSee later),

Brincipally the sediments were shallowswater developments

Cha?acte:ised by thick platfbrm'sahds,_massive limestones

(biobermalhin.the Cambrian),. shales, and major glaciofluvial

" tillites during Sturtian (Upper Broterozoic) times,

.Sedimentation was generally continuous, but slow, in the

- Adelaide geosyncling’sbxthat sands tend to be well wasﬁed;

and puonged périods=of nonclast'ic‘depositioxit represented

by massive limestone interlhdesg:were not infreduent,(Sprigg 1952),

This trend changed abruptlyy however, at about Middle Cambrian

timesy when in .the southern or Adelaide.region, deforming -

pressures acted relatively from the south east, These iniated

eawgsed local uplift, and erosion of earlier deposits nearer the

‘shield marging but accelerated deep trough sinking in the zone

of Kangaroo Island and the eastern Mt.Lofty Ranges,

i
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Sedimentation accelerated in this more negative

'?zone_of sub greywaqkegtype deposition, strongly evidencing

slumping and sub=aqueous sliding and g{iding (Sprigg and
Campana }952);' To the westy the earlier Upper Proterozoic
'apdinﬁwer.Caﬁbrién deposits were being deeply e:oded and

‘dumped rapidly eastwards into the troﬁgh to thicknesses of
30,000 feet or more, On Kaﬁgaroo‘Iﬁland flyschaconglomere

ates are packed full of Cambrian limestone boulders along

“with basement rocks typical of central Yorke Peninsula

. (Sprigg 1955, .Daily 1957).

-Orogeny fdllowed this djnamic phase of sedimentation
in pfesumed late Cambrian timesy with the development of
mrked thrusting towards the continental block;

_ " Overfolding accompanied imbricate faulting, and -
geneéally the principal anticlinorial axis of the folded
geos;nclipe sranched of { southward-divérging'and souths
pitching sateilite folds in the general Mt, Lofty sector,

‘Further to the north’foldiﬁg was more typically open and
éymmé?riéal‘ﬁﬁquraf type)'but enéechelon folding along the
margin of the Pre Cémbrién Shield indicates a strong degree
of resbiuﬁion of ﬁoveﬁeﬁt "eastablock<north” along the
shield nge.h_The Mtg;Lofti Ranges is part of the southern,

or Olary, sigmoidal fold arcg and is épposed in the north

- ’ .. CL Qe R
- by the Copley fold in the Northern Flinders Ranges (Sprigg

1953) 4
“Granitic intrusion accompanied geosynclinal deformation,

but-was‘restricted mostly to the outer'(eastérn and southern)
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margins of‘ihewMt.;Loftyéxaﬁgaroq-Island sector of the fold -
arc;"Igneoﬁs'ihtruéion is presumed to be.late Cambrian, but .
nﬁy-a150'inci§de extensive Devonian activitys

"_kegionaljmetambrphism apbears to have been concentrated
along the outer ércuate peripheral foid zone, although
localized effects of dynamosmetamorphism persist through the
range to be concentrated more particularly in the zone of the
" western range escarpemt; JStress effec£s in the nafure of
fold limb attenuation, shearing,aﬂd fault imbrication,are-
,partichlérly:marked’in-the coastai cliff section near Yanka;i@iaf
but can be traced north to’and beyond,the Torrens Gorge near
Adelaide;‘iMostly the regional metamorphism in these gsgzg/is
low.,aLocal'phyilite zones are the products of thrust shearing,

The imbricate fault zone is weli.deveLOped‘in the enw
echelbn;anglclinoriai core zones, andrlhe more wes;eriy regions
. of the Ranges to the south of Adelaide, The numeroué faults
repeat some members-of the Adelaide system’many timesy which:
fact explﬁiﬁs the numerous fepeti£ionS'of the_pfominent thick
Quartgite‘nortﬁ aiong the front of thé-Mt;Lofty Ranges Opposite
Kdelaide, |
On Yo:kei?eninsulag,“pésementf granites and gneisses

outcrop widelyy while theiisolatedAQevelopments of Upper Proters
ozoic rocks represent thin sedimentary sections, The Proterozoic
outcrop- near Pine Point, and moﬁe‘extensively in the extreme
north east about the Hummocksj;: they have been encbuntered in drille
ing through the Cambrian at Minlaton.. #hile the sections are BN

thin near the Hummocks they include the Tillite horizon, and
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some wellsdeveloped sandstones, These latter are overlain  « 15
conformably by thick:Cambrién dolomites, fossiliferous
Iiﬁestones and shalesq They are mos£1j quitezuna1tered
except via the normal processes of lifhifiCatioﬁ:
The ProterozoicsCambrian sédimen;s are only gently

deformed across the back of the»Peninsula block, but in the
approacheé‘to the Kulpara zone of compound ffhiting become
steeply dipping,,ahd suffer thrust dislocation (Horwitx 195§).

- YoungerlsedimentsAare principally Permian and -Cainozoic’
deposits,  Permian glacigenes are preserved as infillings in
deep»qusilfvalleys lying tfansverse to the earlier geosynclinal
trends. Deeper Tertiary sections occupy the -Gulf graben area,
and may be underlain by Mesozoic sedikents, Thesé’E;%ser.are
extensively block faulted,.and vary rabidly in thibkness in
relation to the relative elevations of respeciive fault blocks
at the time of deposition, and to originalA"pedrodkf_t0pography,

over which they grade and tongue into continental. deposits,.

Vo i TGRAPHY

butcrdﬁping post early P;eaCambrian (metamorphic) rocks
in the area are Upper Proterozoig, Cambriéh;.Pe}mian’énd Cainé
ozoic-in age (figs. 24 3 and 5), Evidence is accumulating that
a thick Mesqzbic'section my aiso-be.present in depth below the
Gulf region,- )
l. . Metamorphic ﬁggsgmentf gomglgxege.

Basement rocks comprse principally granitesgneisses, gneisses

and intrusive granites in the Yorke Peninsula area, and gneisses

and schists in the. core regions of the Mt,Lofty Ranges, Mostly
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-the gnéisses:and schists are of sedimentary originj locally

high-proportions of scapoﬁite’actinolite and-épidbté‘indicate

“calcareous facies for gonsiderable sectionsg particularly on

’ southern.Fl)!euri"é:\ Peninsula of northern Yorke Peninsula,

2, ngér’groterOEOIg (Adelaide Systeﬁ)
Thicknesses of the local Proterozoic measured by Sprigg

(1946) in the type &delaide area exceed 26,000 feet neér

Adelaide, Three subdivisions are recognised (Mawson & Sprigg

1950 éomprising in ascending order, the Torremsian, Sturtian
and Marinoan groups.l ‘ '

TheeTofrengign is dominated by shallow water (? estuarine)
‘conflitions favdurable to the deposition of limestones, dolomite
and sediﬁentary»mégnesite,“the létter.OOmmonly evidencing
prominent intraformationalr(sédimentary) breccia structure,
These calcareous-deposits.are interbedded within thick shale
sectionse-although associatéd»sandstoﬁes?may locally exceed
1,000 feet ih.thickness;- Arkosic sandstones; and‘filmehitid'
grits, and sandstones are well development overlying the basal
"epsrchaean” unconformity, 4

"The Sturtian group are lithologicaliy quife dissimilar from
underlying or ovérl&ing beds, being~eSSentia11y glaciai and
glaciofluvial accumulations, The earlier beds are altérnating_
.sandstones and shales_which give way abruptly to-maSSive wéterﬁ

deposited tillites, and glaciofluvial sands and conglomerates,

"The tillite locally exceeds 1,000 feet in thicknessy and giies

way above to many thousands of feet of delicately laminated shales

that become more calcareous, and finally-grade into massive
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l'i"jme'égon’e‘f and eventually dolomi’_t.e:;_. T 17
The highest or Marinoan gfoug is characterised by prOmi;ent

red*béd>depositiou.. The 'sediments are principally shalesy but

includeiflyschéa@ype (maciéno) shaleasandstones, also cleah

white sandstohés,Aand’thin limestones, and an occasional arkose.
Rbﬁﬂe they become somewhat more‘sandy towards the base of

the ﬁébnformable) Cambrian,

"The respective measured thicknesses of the three groups is

Marinoan . 64950 feet
Sturtian 12,600 *
Torrehsian 7,450 "

These sediments thlckened rap1d1y to the northward along
the geosyncllnal trough to more than 40,000 feet in the central
F11nders Ranges, To the south they thin to only a thousand. or

are
two feet near Yankalilla, and comparably thlsk on to Kangaroo Island,

. Gambrian (Fig,2)

Sediments of this age afe essentially nonsmetamorphosed, The
outcrop in the Mt, Lofty Ranges sohth of Adelaide, on Yorke Peninsula,
and on Kangaroo Island ing,2),  With the“exéeption of the enormous
thicknesses of unfossiliferous subagreywackes of later Cambrian
age developed in the more south easterly zones,.(Kanmantoo province)
regional sedimentation was dominated by thick anééreoué and
argilléceoqs deposits except in the Kangaroo Island region (fig.4).

Cambrian sediments are conformable with the immédiatel&
proceeding "Pound Sandstone", or its equlvalent, in all but the

Kanmantoo (euugeosyncllnal) province, The Stokes Bay sandstone |
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of Kangaroo Island may also be of this associationg v ) 18
Cambrian beds not of the Kanmantoo facies are best developed
on,Xprke,Peninsula,_putcropping ét Kulpara,,krdrossan and
Curramulka, - The succession is‘deeply,efoded“inbagl-outcrop:areas;
with the resulf that»less than 2,000 feet of Lower Cambrian:beds '
are available for inspgétion,i These are brihcipally liméstones,
in part doiémitisgd and porouss but which tend to be more shaley
above, The t&o principal formations recognigéa'by Daily (1957)
are essehtialf?”iiméétones, Of these the, lower or Kulpara
limestone is 1,200 feet in thickness at Kulparay and overlies
the Upper Proter0zo§c conformably, It is bluey grey, yeilowA
and pinkish whitey and is varjingly.dolomitiséd i@,iis upper

developments; siliceous sections carry chalcedonic concretions,

A few Archaeocythids have been leached by acid from the lower

dolomitised séc@ions of this limestoney but mostly fossils are
conspicuous only_in;the higher horizohs.? These include prolific
archaeocyathids, but also brachiopods and‘pterOpgds,}ﬂ.

The pve;iying_Pérara>limestone is 450 feet or more in
thickness at Kulpara, andy as elsewhere, is,;ypically-darkéblue
grqy; massive“éi rubblyi.andAvaryinglyAinterbedded with calcareous
shaley sections, Trilobites are very. prevalent in this zone,
which is characterised by Yorkella gﬁst;glig, Brachiopods énd
pteropods ére’élso present and occasional archéebcyathids.l The
uppetmo§t.§ecti§ns of the Parara-limestone'aré distinguished
by the}frélogite Pararaia tatei;

. At Sellicks Hill, South of Qdélaide,cOmparably'thick Cambrian

limestones are again present, carrying plentiful archaeocyathids
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in restricted zones, These are described in detail by Abele'\': .l{)\.

- and McGowran (1959), The basal beds comprise the Jangkonda

formtion which is a shaley, sandy and-éarbonaté‘aSSOciation con&
tainihg Q!olithes in-the more shaley bands,, The formation is
very variable in facies and thickness along the. .strikey and
contains strong limestone developments in some sectlons.’ Its .
maximum thickness is about 400 feet, This is overlain by tﬂe
Sellick Hill limestone ranging to 580 feet in measured thickness
and considered by: Daily (persohal communication) to be the |

equivalent of the Yorkella beds at Ardrossan, It is characterists

.-ically an alternation of bands of-péle or dark érey crystalline

- limestone with buff, shaley bands, The next overlying ox Fork -

Tree Limestone contains the‘prinoipal;&rbhaeoczgtha member,

.The lower massive Axchacocyatha limesténe member is remarkably

uniform, fine grained and greyish in_colour,_bnt'élso locally
brownish and whitish.» The maximﬁm measured_thiékness (ai Myponga
Beach) is 700 feet, and at Sellicks Hill'aboﬁt'570 feet, The ,
upber7mott1ed limestone member is typibally an association of dark
blue to almost black angular nodules of liméstone~surrqunded by
yellow brown more shaley limestone;— Maximum measured thickness

(near Cafrickalinga Heéd) is appro#imatgly 100 feet.

The uppermost formation which is incompletely éxposed in the
areag exceeds 1050 feét in observed thickness, These Heatherdale
shales are principally an alternation of darkiblhe friable calcareous
shaies and thin limestones (250 feet thick) which pﬁss abruptly up

into black shales with prominent phosphatic nodules, These shales

are highly carbonaceous in some bands, sufficiently to soil the hands.
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Madigan (1937) noted the plentiful océurrence of elongate
black inclusions of a phosphatic nature in these beds which

he concluded were coprolites, Their origin is still in

~dispute, 'Madigan also described prolific worm burrowings

in these shales near Myponga Beach,

" To the south these shales gi;e way to greywackes (Madigan
1927) presumed to suggest increasing geosynclinal éctiﬁiéy
in the area which is typified by the ensuing Kanmantoo
deieiopments (see below), L i_' L

On Kangaroo Island the presumed (Sprigg 1955) Cambrian

‘basal bed is the Stokes Bay sandstone, and is more than 1,000

feet thibk.A While it my possiﬁly be immediate pre=Cambrian
in age, it ié”characterised by the Marked internal sluééing
(Sprigg 1954%55) which is also typical of overijing fossiliféfé
ous beds of undé&ptéd Cambrianjaée.' It is followed.by'theA
Kangaroo‘lsland grodh (Daily 1957) abbut 4,500 feet in thiékness;;
This groué%yompriseSAaﬁ:unnémed basal sandstoﬁe and shale
Successioﬁ 450 feet in thickness, ahdicharacterised by chocolate
shaleé,_which'are succeeded by -the ité' oint Conglomerate, -
the Emu Shale and the Boxing Bay Formation respectively,
These have bgen'déscribed»in detail by Daily (19575; 

The Jhite Point Congiomergte, apbrdximatély 14250 feet in
thickhess, is a succession of coﬂglomeréte beds.in which |
boulders and pebbles of siue, grey and pink limestbnes and
dolomites are conspiéuous, and may be present to the almost
total exclusion of otherlrock types,. These limestone pebbles

contain many well preserved archaeocyathids. Other rock types
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includefred'qﬁéryzité; quartz, and igneous and!metamorhpﬁc
rocks, 'Certaip black biotite gnéisses and VeryAred granitic
rocks.are’rémarkably,like those outcrOpéing at pPort victgiia
on Yorke Peninsula to the north, Shale bgndsAin this
formation contain unidentified trilobites, ‘

The Emu_Bay shale is a 350 foot. sequence of brown and
purplish micaceous shale, and.flagstones,.with.minor interbedded
reddish sandstones and_occaéional thin'conglomerates; Fossil
horizons contain plentiful -remains of the trilobites Redlichia
and Lusgtiqgs, Qnd'alsd pteropods, .

The uppermost Boxing Bay Formation has so far pfoveni;
‘unfossiiiferdus. It exceeds 2,500 feet in thickness of red
coloured sandstones and interbedded shales, flagstones and
conglomerates, As with lower Sands, crossebedding, and slump
structure is well developed, A

The Kangaroo I§1and.groupﬂspans.the LawersMiddle Cambrian
boundarys the division being presumed (Daily 1957) to be within
the Boxing Bay or Emu Bay shale formations, Théré is little
doubt that'tﬁéfconglbmerate facies represents a stripping of.
earlier Cambrian limestones down to 61der presCambrian bedrbck,
somewhere to the northg in the direction of Yoikg Peninsula,
| In ‘the éastern Mt, Lofty Ranges aﬁa'dn sdﬁthern Kangaroo
Island a.thick monotonous sedimentary sequence occurs along the
outer (eastern and soﬁthern) margin of thg Mt;Lofty fold arc that
is notably different from the foregoing, These comprise the

Kanmantoo group.. They are varyingly metamorphosed and igneousa

intruded in most areasy-and form part of-a rapidly deposited section
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that accompanied a more. dynamic and localised phase in the
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geosch;inal,evolution.» No fossils-have been found in this

succession, but correlation across the regional anticline

is inferred from structural evidence (Sprigg and Campana 1953,
Campana and Horwitz 1956), and from facies analogies,

Madigan (1928) had favoured .correlation of ‘the Rapid Bay

marbles with the Archaeocytha beds of Sellicks Hill and Campanas

.mapping ffnally-&émbnstrated this correlation beyond doubt,

1

The work of Spfigg and Campana also pefmitted correlation also
with the Macclesfield marble across‘the Range, Madigan (1937)
had previousiy located théA?cOprolitiQﬂ‘shales near Cape Jervois,

and these are now reliably correlated with those at Sellicks Hill,

and which it is understood have recently been traced also exten=

“sively %b the north along the eastern flanks of ihe_Mti*Lofty

Ranges by Department of Mines geologists.,

| In general the Kanmantoo group above the marble énd
coprolitic horizons-bomprise a monotonqusvalternatibn of greys
wackés.phjl;itg‘and_impqreFQuértzite relieved by little other
than the Nairme pyritic quartzites,
4, . permian

.Glacial and periglacial deposits characterise.sedimehts

of this age¢' True tills, and glaciofluvial deposits are
.widespiead. Excéllent -examples of varves, and flutedy groved
and strlated bedrock occur in many areas on Fleurleu Benlnsula.

Recently marine foraminifera were diScovered ‘in drilling on Yorke

Peninsula,

The Bermiahblandscape was in no way comparable with that
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:pf today, The Mt, Lofty Ranges may well have been re=juvenated

during the MiddlééDévoniah times in response to orogenies in
eastern Australia, 1In support of this there is growing evidence
that certain granites of the eastern Mt Lofty Ranges may be of

late Devorian agé, (c.f, Grampians intrusions of Western

Victoria), }Bresumabiy tﬁe Mt,..Lofty Ranges had prominent topogs

‘raphic exten51ons into Victoria along the Padthaway horst via

Dergholm,. and were themselves hlgh mountaln ranges./
Glaciers emanating from the direction of Tasmania advanced

along deep mountain valleys into south eastern South Australiay,

‘thence via the general Coorong zone, across southern Fleurieu

Peninsula, and onto jznd across KangarOO“Island ahd southern

Ybrke Peninsula;:,hll»that'nOW remins are the deeper valley
infillings that have escaped-iater erosion, Scattered outliers
also occur many hundreds of miles to the north (NNW) at Lake
Phillipson and about the Peake and Dennison Rangesy and éventially.
into Northern Terri}ory and WEStern-Queensland,.,Small outliers

alsozoccur north of St, Vincent Gulf;(R;C;Eﬂorwitz 1959), It
- / SRR

is not impossible that across,Yorke Peninsulas regien these

valleys were fjordic and marine, Df;;Ludbrook~has recorded
Permian arenaceous foraminifera from blue and grey sandy
claystones about 100 feet above the basal unconformity -in the
Stansbury bore:QMines Depariment,‘1956) immediately above

the Qambrian coﬁfact. The assoclatxon attests to mar1ne~de1talc

cond1t1ons which wolld be in keeping w1th a fjordic environment,
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Permian sediments in these areas are principally boulder

00

;ti11§ ih the low lying situationsy carrying plentiful erratics

that have travelled many tens and perhaps a hundred or more
miles, Erratics weighing several tons are not uncommon,

Interbedded valley infilling are clays, sands and gravels,

with occasional watermdeposited erratics, True varves occur

‘widely,

The éermian,valley system in the present area trends WN.,W;
éE;S,E;Q(fig,2);. It is also noticeable that smaller valleys
have trends more consistent with the longitudinal valley systems

of the modern ranges suggesting early topographic controls via

~tectonic structure and smy differential (stratal) erosion,
Movement of the jce across these.smallerfvalleys’is scarcely

disturbed in the general W.,N W. progress,

5 ‘“Mesozéic :
° . ‘ locaket

No idisputable sedimentary deposits of this age haveflocated

- within the Adelaide fegion, “In spite of this lack of surface

" evidence, there is reason to expect the presence of such sediments

beneath the gulf region, St, Vincent Gulf is bné of prolonged
grabening'and a deep section of-sediments has in fact recently
been indicated seismibally under the immediate metropolitan beaches

west of Adelaide, Sediments with subhorizontal reflectors down to
h _

64000 feet or more have been recorded,. Vérticalﬂvelocities of

8,000 to 9,000 £éet_pérﬁsgcond at these depths accord with Mesozolc

R RV

sediments, Moreover a mass of evidence now accumulating points

conclusively to the fact that the late Mesozoic era in Australia was

one of strong tectonic activity (see later section),
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LAt the onset of Tertlary times the lit, Lofty Ranges were
relatively subdued, pfobably elevated little'more than 1,000
feet dlfferentlally in relation. to sea level. .Preslertiary

peneplanat1on, however was probably not as complete as most:

“authors in the pasty including the wrlter,,have suggested.

Tepegraphic.relief was sufficient to permit continued erosion

‘in the range region, and facilitate irregular sedimentary-

~deposition over marginal down=faulted blocks to relative -depths

greater than 2000 feet as shown by the Croydon Bore (see figs.

'3 &5), Depositis were probably much thicker beneath Gulf St,

Vincent, ‘Moreover, the surface on;which>tﬁe'ear1y Tertiary
continental deposits were laid down was itself quite irregular,

in keeping with the growing indication of wonsiderable topograph®

~ic're;ief in the area prior to the Tertiary, Tertiary geelogy

has been well summarised by Glaessner and'wade‘iﬁ the Geology:

},

of South Australia (1958) and by Glaessner(195:9. Reynolds (1953)

and others.

(a) Continental Phase
" Early Tertiarylsediments are typically sands, claysand

gravels with occasional lignites that are presumed to be

. dominently-lacustrine and fluviatile in origin, These beds

are -best known at the head of the various plunging tectonic-
valleys margining the-main uplift of the Mt. Lofty Ranges (fig.5).

The sediments outcrop extensively in the Hope Valley area north ~

east of Adelaide, about Happy Valley (Mazlin sands) and from Bakers

Gully to Yankalilla, Other-exposureshoccur here about the head of
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theyGulf; énd in the.Barossa valley, These are all situations
where faulf blocks aié emerging from below extensive plains
areas, and continuing into bedrock outcrop..g:me§ 1n
these more "positive® situations are mostly 250 feetfor'léss.i
as the sediments afeigenerally pinching=out in gentle.overlap,
ang/?;Qe"a&sa been extensively eroded, |

Beneath the Adelaide plains these sediments are consfder;‘l

26

ably thicker in the seaward; more negative graben zones, Only

two bores ‘have eﬁtefed.these beds, namely at Cré}don and Oaklands

Park, and only the former penetrated the full section to bedrock

(by 2,242 feet), h@picknesses indicated.in the bores were 480
feet and 680 (+) feet respectively, The Oaklands bore overlies
the plunginglﬁafa fault block which is relatively less
depressed than the»Croydon Bock to the northewest, which would
suggest that thicknesses of the early Tertiary formations in
mofq~westétly extensions of the»Croydon block may.considerébly-
ekéééd 1,000 feet in th}ckness. At Kehtown (immediately éast
of the city of Adelaide limits) and bveflyiné-thé Para blocks, -
the continental beds as indicated in drilling have thinned to

142 feet, and less, and have been subsequently deeply eroded,

At Hope Valleyito the north'thicknesses of 230 feet have been

‘éncountered ia drilling for brown coal,

In age these continental beds are presumed to be pre Olig=
ocene but it is probable that the continental = marine boundary
is strongly transgressive, with a prolonging ofAcdntinental
conditions only in the shallower, or up-dip,extensions of the

blocks, Conversely it can be argued that these beds may grade
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extensively or completely into marine environments out L 227’

under the modern gulf, The prospect of a thick'Eogéné

marine- section out under the Gulf cannot be disregarded. S
(b) Marine Phases o ' : : .
The sea had widespread access to the Gulf areas certainly
‘ Earby Terder, .

during the late Eocene to Pliocene-tiuf:!/(pur1ng earlier

Eocene times, however, if the sea had access ‘to the Gulf,

it was restricted to the t0pographica11y more depressed

areasibéngd the present coéstlinesd' Upper Eocehé seas
undoubtedl} overlapped into the lower zones' of the tectonic
vailej system bordering the ranges, and by early Oligocene
times.had attained almost their maximum'spread.i Ehe

. ' : 5.4~
glaseenite—basal Ln the Willunga and Noarlunga "basins"

the basal beds in part glauconitic and fossiliferous wewe
were principally séndsA(ﬁouth Maslin Sands), These are
overlain by‘éeVeral feet of glauconite shelly limestones
Contéghillg'kimestonez which contains a rich molluscan,
and foraminiferal fauné,- They are overlain 5y trénsitional

marls dfading up into the fine grained Blanche Point ggrls

(with Hantkenina foraminferal fauna). The latter marls

éontéih layers of silica with abundant siliceous sponge

spicules, and molluscan fossils with Turritella aldingag

as the dOminant'gastropod¢

On Kangaroo Island at-Kingscofe the facies is more calcgreous
énd typically bryozoal, but the fossils are like those of the
Tortgdhillg limestones nearer Adélaideg The beds heve rest

on Permian ghcigenes,
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On Yorke Peninsula the Eocene mérine gléucpnite sands
rest directly on Permian and Cambrian rocks, ,Theyiaté overlaih
by the.MubeQurﬁb*claz with lenses of she}ley limeston%i At
Rocky;Poiﬁt,,ahd‘elsewhere near Pine.Point,.these are overlain
in turn by brackish water ciays with foraminifera, and plant&
bearing siiicified quaftzites. Turritella béﬂs occur at still
higher levels and run out in overlap onto more elevated grouﬁd.
At Clinton and Inkerman_the Turritella beds overlie Eocene
brown coal measures, Comparable beds known from bgneath'the
Adelaide Plains in waier bores. are thé most widespread of all
marine deposits in this area-.. _

The Blanch Point Marls are followed by a short‘erOSionai
and cdﬁtiheﬁ;al phase, occupied by the Chiggggaé Gully beds
in the Norlunga and Willunga sub basins, The sediments are
principélly red,,green,'brpwn-and.fgllowiclays with iuterbegded
sands which ‘are only é few feet in thickness, They are cons
sidered to be dligocene in age (Reynolds 1953),

The Etnbﬂjllungé beds overlie the Chingmégg Gully begé,
and are characterised by bryozoal limeétones, caicafenites
and cléys with pronounced current bedding near the base, They
occur widely beneath the Adeiaide plains,,pgin&ipally 6ver1ying
the Créydon_block, but also extend onto the lower elevations
of the faraéEden%Moana and Ciarendon Ochre €ove fault blocks
“ing.S).. They.are steeply dragged.against the re=opened Willunga
fault at Sellicks beach, and actually slightly overturned, In

Myponga»VaLley they overlie Permian tillite where . three lignite

beds are known also to be intercalated with these bryozoal limestones,
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I'In the KipgscoteéCygnet ':‘St;gﬁ_n"} in Kangé:roo. Isianfl,_
bryozoal limestones of this association overlie pfeérertiary
clays, They are alsq,present-at Cape Willoughpy;_and on
the Cygnet Séarpn

dn.Yorke Peninsula some of these iimeston?é, especially
near Kulgard, are rich in\Lithothgmnion.-Shoreéline depbsité
of crbsséﬁedded sands with"gfavels,_and a few marine deposiis
and silicified wood bearing gégggg boringss occur high on the
‘hill.slopes near Gawier.

(2) Late Tertiarys ‘& gentley but definite stratigraphic

and structural and stratigtaphic break preceded the next
younger marine:formatidh in the Adelaide to Aldinga zone, -
Béneath the Adelaide.Plains,;sheiley sands ofiF;ioéene age.
(Dry cfeeg sands) form tﬁe principal aquifer below about 300
feet (figss 5, 6 and 7)e These are nbrmally about 200 to a
maximum of about 350 feet thick west of the Para fault block,
but beneath Adelaideloverlyiﬁg this block they arg reduced to
only about 70 feet, The sandékwedgérout rapidly to the north,
.and do notAéxtend much norih of the River Torréns on the Para
block, or beyond about the Gawler River on the Croydon block,
Outcropping Pliocene strata consist principally of white

and yellow sands, and hard fossiliferous arenaceous limestones,

- Oysters (Ostreg arenicola) and the large foraminiféra (Marginopora

yertebralis may be.abundaﬁf, along with Lithothamnion and many

other fofms. Commonly the uppermost horizons appear to have been
travertinised penécontemporaneohsly, and certain associated fines

medium sands may be dune accumulations,

29
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-Ludbrook (1954258) has shown that the fauna _035 the Dry
Creek sands is"essentiéily'tropicaiﬁmarine, that have been
déposited in a shallow water embayment, The absence of
current activity is Suppdfted by the compleie lack of bryozoa
which only thrive in circulating waters.A The littoral environs=

- ment is present east of the Para fault scarp in.massive shell

(?) bermsy and at Hallet vaé the.northern boundary of the City
 6f'Ade1aide'3hd elsewhere, as bonglomeraﬁg/sands;

- .Pliocene strata outcrop at intervals about easﬁeyn St;
Vincent Gulf at eIEVations varying from less than 100 feet
above sea lévei to more than 250 feet, They also extend to
450 feet orAmore'belbw sea level beneath the Adelaide Plains,
indicafing extensive tectonic movements since'dépositibng' Some
of these elevational differences are due to depression infiiling
suchfas at-Hallet Cove, for example, where Sediﬁents of this
age extend f:om 100 feet t§ 240 feet.or more above sea level
in overlap onto pre?Cambrian rock, The.beds bear slight
angular unconformity-(2 to 3 dégrees) with underlying Tertiary
limestones, and are well exposed in ihevciifﬁs from Aldinga
to Schnapper Pointy and again~neaf Sellicks'Beach; Inland a
linerof.oufcrbps extending from near Hallett Uove, and along
the ridge west of Clapham across ohto'the,Ciaféhdohéochre cove
block are preserved which appear to mark an old coastal dune,
Inland from this the deposits are continental, Outcrops of
Pliocene marine sediments also occur in the River Light near
Mallala, and exténsively around Edithburgh on Yorké Peninsula,

(¢) Late Cainozoic continental .deposits |

Inland from the. Pliocene coast (fig.5) rejuvenated stream -

3C
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~activity at this.time led to extensive erosional strrpping of
.older deposits, and an advanced»stage mas*reached in establishing
new erosional{equilibria;. The Wiilunga and Pt;‘Noarlunga- i
tectonic valleys became choked,with erosional‘products from
higher levels, and a new baseélevel of erosion-was established
-whlch represents the second epidode of Fenner and Johnstone®s’
"double peneplanat1on" hypothe51s (Fenner 1931).
With the more complete retreat “of the seas at the conclusion
of Pliocene times, terrestrial deposirion returned in all the
.equivalent'landzareas of.today,-.Thick alluvial clays were laid
down widelyy and attained 200 to 300 feet'maximnm thickness in
the Adelaide Plains, Late in.PleistoceneAtimes‘a rejuvenation
of ”block% up11ft of the Mt, Lofty Ranges 1n1t1ated the formation
of gravel outwash fans .which subsequently coalesced in the near .
escarpment zones,.but gravelly creek lines from them extend
" fully across the piains.to tne sea, By continning block movements,
gravelucreek deppsits.have been stranded high on the eastern
range escarpment foothills in several situations, such as near
-7 RL. ec.525 ek or akbﬂx
the mouth of the Brown Hill Creek (k 100 ft, above .present

. ﬂ\,L Aﬁ-ﬂu 460%) -
valley level), and on the hill’slopes (observable in a railway

c_ut.t1ng) north of Hallet Cove, (ﬁ:f—: ’%OH’? afp rex)

More recently the sea has had limited access to the lower
Adelaideuéiains area - on at least.two occasions to be followed
by extensiye retreats, During one of these recessions the sea
floor was exposed for many miles beyond the present~coasta1 limitsa
travertinrsed crust on fhe buried. shell beds have been probed -
miles to.sea particularly on the western side of the Gulf opposite

\-‘5._
Pt,Vincent,
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VI  GEOPHYSICA FORMAT ION :

A number of geophysical surveys havé been carried out in
‘the vicinity of Gulf Ste Vincent,;priﬁcipally‘b&'thenGeophysical
,,sectibn of the South Australim Mines Department, and more
recently ‘also by Geosurveys (Australia) Limited.

Published reports are_aﬁéilablé concerning earlier
.gravity surveys by>6§ Kerr&Grant of the‘Mines,Department (Kerrs
Grant 1952 and Miles 1952), These coverfthe héédfof the Ghlfg

an d the immediate Adelaide Metropolitan area (fig.8). The
surveys pave since been tied togeher in reconnaissance detail;
so. that there is coverage of the whole of the Adelaide Plains
atea.(yet_unpublished).

Seismic suiveys have.also beeh undeitakén in the area by
the Mines Department along several selected Eew‘traverses at
1ntervals north from about the level of Sallsbury. Geoseismic
'Otustralla) Ltd, has since completed a traverse along the
‘Adelaide metropolitan beaches (£fig,7) and an incchplete cross‘

traverse near Dry Creek,
+ Grayity Data (fig:8), .

Surveys catrried out at the head of Sty Vincent Gulf (Kerru
Grant 1951) were successful 1n de11neat1ng a general pattern
of block faulting that was interpreted to fit the known and
predicted_étructure of the Inkerman=Balaklava and Whitwérta
coal fiefd areas, Iwo faults that were previously inferred in
geological field mépping were revealed as zones of.steeper
.gravity gradients,: These are the M’r..3 Temptéton and Owen faults

respectively, The Whitwarta coal fidd is preserved in the
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down- thrown area between the two, and the Inkerman field
lies on the 'back of the Mt. Templeton bl%ck:. The interpreted
fault pattern by Kerr Gfant in the Inkerman.area is possibly
uﬁnecessarily -porﬂpléx. " The gravity'patterniscomplicatéd by a
buried bedrock ridge in Upper:Proterozoic‘A,B,C, sandstone
 that trénds'south from Mt.'Templetoﬁ and which was’' presumably Fhat
encoﬁntered in Balaklava No,2 coal bore.- It would seem
reasonable to place an eastedown faultAmargining this buried'
ridge on its:easté"and as the southward and plunging extension
- of the.Mt.-Templetoﬁ fault,
Subsequent gravity'surveys (Mingf Departments unpublished)
" have provided information making possible the projection of

the Mt, Templeton fault in a general S.S.E, to south direction
to heér_ﬂild Hérse Plains before swihging gbruptly,w;ﬁ;w;iout
under th; Gulf, Its presumed course.beyond the coast i marked
-feasonably-écqufately by bottom topography on Admiralty hydros
graphic.chafts.. The fault eventually links into the more or
less northéébuth-Orontes Bénk (submariné) fault (Sprigg 1953),

~ The Owen fault -plunges beneath the plains cover opposite
the township of Owen, but is readily traced by the Bougef 3raﬁry
contours to-beyond Lewiston, at which situation it is trending
more of.les; due south and aréhing slightly as if to link off
with the tectonic coast line extending south from Marino Rocks,

In the Adelaide ;egion.,(Mﬂes 1951).the-gravity surveys

have éimilarly délineated themprinpipal'structural features quite
successfully, The major faults are againiloci of steep grévi;y

gradients, enabling the tracing of the faults in their plunge
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beneath alluvial cover, The ma j or Bougef gravity anomaly

TLieS

‘extending west of the Para fault escarpment is of the order

of 100 milligals and corresponds with the well known zone cf.

deep Tertiary sedimeqtation; and a faultﬁdowa throw to more

than 2,5b0 feet opposite the city of Adelalde..,The surveys have not
been extended cnto Le Fevre Peninsula under which a deeper

section has been previously predicted by the writer to account

for changes in coastal configuration at Point Malcolm, The
coutse'of the Para fault in its plunge béneath the plains has

been interpreted from these datd and from water bore information,

~and is incorporated on the Adelaide 1 mile geological sheet,

-(Sprigg Whittle and Campana 1951), The fault bifurcates as

it swings more schthéwesterly and meets the coastal zoné in
splinter formation, -Only the southern leg has been sufficiently

active in recent times to noticeably affect coastal configuration,

It meets the ‘coast beneath Somertoné and presumably controls

the southern limit of the lbcallsubgfossil (West Beach) nrove

.embayment.

§e1§mlc eyidence (f1g09)

Seismlc EeW cross sect1ons have been completed by the
Mlnes Department at intervals north of Adelaide through
Waterloo cornery Mallala and Balaklava, These have generally

verified and amplified the gravity pictures, Final interpretations

-are not yet available,.

Traverses recently completed by Geoseismic (Australia) Ltd,

-along the metropolitan beach have revealed an unexpectedly deep
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potential sedimentary section (Fig.9). .A particularly strong

and continuous group of reflectlons at a maximum of about 563

‘milliseconds (under West Beach) are interpreted to be represe

entative of the lower marine Tertiary..“An indicated velocity

of 7,000 feet per second to the depth this would plaoe‘the base
of the-marine section at about 2,000.feet which ‘is in keeping
with the available geoiogical informntion.

A thickness of Lower Tertiary continental sands greater
than the 680 (+) feet enconntered‘in the Oaklands bore (which

is situated over the more elevated Para block) is expected in

this more negative zonme, and should be of the order of 1,000

(+) feet. A discontinuous reflection at about 800 milliseconds

_would appear to fit thise putting ‘the inferred base of the

Contxnental Tertiary section at about 3,200 feet. The next major
reflection event is at 1,100 millisecondse and is an alternate

“pick”" for the base of the Tertiary5.=0n the basis, and alloging

8,000 ‘feet per second vertical velocity for this section, the break

comes at about 4,400 feet, It may howevery, represent an older
Mesozoic section, |

. The next deeper persistent reflection event lies about
1,530 microseconds. The vertical velocity for this deeper
interval is 9,000 feet per second representing a section of
about- 2,500 feet, At its deepest.development this event would
lie at approximately 6,990 feet, Several reflections lie beyond

this limit, and some nearest the Para fault extend to 14676

-microseconds which is estimated as an additional 650 feet taking

the recorded "maximum” thickness to about 7,500 feet in the
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zone, There is, however, no certain. indication thét bedrock
has been-attained at this depth,

Seismologist Mr, R, Dennison has directed considerable
attention to detecﬁing possible multiplé reflections that mght
account for the considerable sedimentary thickness that have
beeﬁ indicated; However, the>Qetéiled‘time measurement§ and

velocity increase with depth, and other standard check proceeding

. do not accord with these possibilities,

The $eismic*section by (Dennison 1960 fig,9) indicates
that the two Para splinter faults both dislocate the marine
Iertiary-éection and have a combined throw 6f-about 350 feet .
in this plane, The base of the presumed Marine Tertiary is
shbwn to be one of gentle unconformity, and-a stfongér uncons
formity accords with the next deeper mjor event at.about'.
4,100 feet._'(Maximum figuée). To what extent the beds‘tb‘this
latter depth are all Tértiari is"debatable, but more- probably

the section from about 3,000 feet to 4,100 may be Upper Cretaceous

~ (cof. Winton equivalents), in view of comparable findings at Pt,

Campbell’along the 'south coast in western Victoria, Below these
htter in Victoria, a several degree unconformity separates the

underlying (?) lower Cretaceous section and has possible equivéle

"ence in the present area,

VII SIRUG 1 OLOGY
"' The broad structural setting- of the Mt, Lofty Ranges, St.

Vincent Gulf basin as a zone of intense thrusting and’overturning

in early Palaeozoic times is well established by detailed mapping,

.(figs.;l,'B and 11), The majof thrust zones (with associated

36
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imbricate faulté) impinge en the St, Vincent Gulf graben
princ_ipally frem'about Titree Gully (N.E of Adelaide) around
to Cepe Ceseini and.weetern River on‘theAnOrtﬁ.coast ef Kangaroo
Island&A»The zoﬁe ie arcuate; and has deve;oped as.a result being
eaught betweeh'thé‘resisyant Westralian shield, and movemente in the
developing Kanmantoo (eu®) geosyncline of epi=Lower Cambrian
and later,times. . (Figel), Although the principal thrust zone
iS-beiieved'to be aligned about the general“éouth‘eestern goast
of the Gulf; thrusting has extended also on;o,Northern Yorke
Peninsula from Rocky Point to Kulpara (Horwitz 1959), .

More extreme thrust1ng appears to have been coucentrated

in:a zoie from about Echunga to Rapid Bay from where the zone

passes under the sea. It is directly.opposite this zone that

the modern St. Vincent Gulf has its deepest expression (21 fathoms),

and,where,the.ten fathom contour hugs the coastline most closely

- AFig:8)4

Little'is known of the structural evolution of the area

_during Middle and Late Palaeozoic times, - Possible intrusion

-

of Devonian granites about the eastern borders of - the Kanmantoo

zone suggest a degree of orogeny dur1ng that periody and that

the area may have been mounta1n0¥é. This latter possibility is
supported by the existence of deep tranSverse (EpSgEa5W§N;W,) relict
valleys through the ancient Mt, Lofty Ranges in Permian times that
wefe sufficiently deep to funnel the great eontinehtal glaciers
originating in the direction of Tasmania, Even allowing for
subseﬁuent prolonged, and deep, Mesozoic early Tertiary peneplan=

ation, and base levellingy these fossil valleys still exceed
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2,000 feet in yelative depth, They remain largely choked:

. with glacial debris t0‘the.IOCa1:p1atean and.preérertiary :

peneplain levels, (e.g. Hindmarsh:Valley).. Elsewhere in
outcrop thesefBermiah-sediments appear to liq;Shbhorizontaliy
'and_havé suffered no‘obviousrdiastrophism@~ qgggg, This
would'restrici:any ﬁreshmed late Palaeozoic orogeny to pree
. Pérmian times"é‘probably‘Devonian).'
No Mesozoic sedimenté have been Iocated in outcrop or
in drilling in the areaq but they.are suspecied at depth
beneath the gulf graben, _
ls (?)fcfétgcébus Structure,
The -metropolitan beach-seismic traverse (see earlier
Asectibn) and geological reasoning is inclining strongly to
an app£éciatibn that the Ste Vincent Gulf graben may ﬂave
been actively'sinking?g:%ing late Mesozoic times,
At this time geosynclinai aEtivity_bOrdering the east
gustré liah :goa st in the Brisbane=Maryborough region directed
pressures against the continent from the east and north=
east, . Inland, the Great Axtesian Basin was being gently
deformed during late Cretaceous and early Tértiary timesy .
and had developed en®echelon fold patterns evidéncing principal
#southAeast block ¢ south west”fault movement;ét depth (Sprigg.
1959).
‘Whether these movements were transmitted through to the
south coast is debatablém but seismic evidence now indicates

that pronounced late Mesozoic thrusting was taking place in

the deeper zones of the Gambier Sunklands (Kanawinka fault)
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in sediments that appeaf to co;reléte with the Cretaceous
~of Port Cémpbé11¢ and elsewhere in festern Victéfiam: In.
these aieas’graben_dgvglppment,.and éxtengion@‘Was unddubtedly“
progressing actifely;' Déep marine troughs‘haa,formeﬁ in the.
forefront of the’Kanawiﬁka,fthrustﬂ, and cdmparablé£downwarping
beneath Pt, Cémbbéll harboured deposition of thick sections of
marine black shales, Presumably such forces would also be
directed agaiﬁst’and channelledxintow4other.tectonic belts
inlthe general south coast region of this portion of the
continent, such as the ,Gulf region near Adelaide,

The recently completed seismic traverse along the Adelaide
beaches indicated an funexpectedlYﬁ deep potential sedimentaEf
sectiph beneath the Tértiary.__The"baéal surface'tO'the;
marine Tertiary (at about 2,000 feet) in this zone is shown
to bé‘ohe_of unconformitys: faulting (interpreted) within the
underlying sediments generally do not appear to carry through
excebt iﬁ the Para fault zone, The underlying éafly Tertiary
and.ﬁresumed Mesozoic sediments 1i; subhorizontally, and are
reasonably continuously bedded as fér as reflections are
concerhed; .Mr}“Dennison”s interpreted seismic section reveals
that-progressiveiy Qeepéi sgdiménts were subjected to successs.
~iveiy greateriﬁectonic disturbance, This wouid_be in accord
‘with the,geoibgical structural history of south eastern Australia
in late Cretaceous times.- The epierogenic movements that allowed
the seas entry to the Centwal®eastern Australian continent laﬁe

in Blythesdale (Early Cretaceous) times, and which excluded the
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broadly with the.episodic movements'in these Gulf areas to

[0 I .
be inferred from thexseiSmic evidence, A geological inters

‘pretation of the'seismic.seétion:(fig.9)'is provided in this

light;.having in mind that the reported marine Cretaceous at
Port Campbell in southwestern Vict&ria . (above the 5510 degree
ﬁnconff)fﬁxify at about 5,700 feet) ism in ageg and that the
underiying ﬁ?)“Cretaceous my be‘Rolling-00wns.equiva1ents.
Structurally these interpretations require that a deep
fault must -cross thé metropolitﬁn coast line obliquely immeds
iately south of Glenelg, It would link'up'witﬁ the "tectonic"

coast‘&ine-extending south from Marino, and presumabiy to

the north it would continue with the Owens fault,.last evidenced

by-gravity-beneath about Lewiston, Until-more is known of
this fault it will be referred to herein as the "Coastal fault"
in view of its probably considerable influence on local coastal

configuration for much of post Palaeozoic geological time,
44

In its greater (arcuate) development, the failt is’presumably

also coextensive with the Canet_River fault (and escarpment)
ol Kangaroé Isiand, and in which case it would aggregate more
than 200 milés'in\length. This "coastal fault" is und;ubtedly“
a-major;ﬂand geologically ahcienf,-struoturél feature.-TOn- “
Kangaroo Islapd, in its present day éxpres§{on, it separates

Stnongly.fOIded and metamorphosed Proterozoic and Cambrian

_ strata from flat®lying .and unaltered Cambrian. which occur- on

the northern (inner) side of this arcuate trend, The latter

flatwlying beds of Cape Cassini and elsewhere along the north
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coast of the island,ihowevéf,.aré strongly reversqﬂ‘faulted
(imbricate faul; zonés% and regall cémparable thrust tendencies
on nogthern Yorke Pehiﬁsula. |

.Relaiively'deép water accompanies the genéral down ihrown
side of this projéctéd trend skirting FleurieuﬁPeninsulé
t0wards_Adélaide; .On Kangarob Island the Kingscote "platfond'
occupies this down- thrown situation, and at Cape Cassini a
further down-throw is evideht 55 a na;r0w‘splinter remaining
siightly above sea level. .Both the north coast of Kangaroo Island
and the west coast of Fleurieu Peninsula 'are typically "tectonic!
coasts.- They fepresent;g%mmjor structural and topogrgpﬁic'
break%,complete ﬁith truncated valleysAand pidnging sea floor
contours;.»OPPOSite Poft Noar;unga: an anathonoﬁ; narrow and.A i7 Q-
resistant réef'in Tertiary limestones exfénding almost N&S | 'lempyj\
for more than a miley a short distance out to sea may be related
in some way to this fault zone.A |

2, Tertiary §tructure;

The structural patternievidént in block faulting that has
Been—éctive'during Tefiiary timesy is summarised in figs. 10 and
12, The continuing'ana differéntigl movement of these blocks has
been reférréd to in detail in previous sections, and has been
extensively deecribed also by Fenner (1931), Sprigg (1952) and others,
The pattern follows earlier Paiaeozbié fold trends in the southern
Mt, Lofty Rangess and broadiy the block faults of the eastern
Rangéf, escarpment display an en echelon relatioh.- They divergé

southwards from the zone of the principal anticlincorial fold axis,



N - and in turn swihg more southweSterly into ihe zone of the
. "coastal fauit"}_
At the onée? of Tertiafy time, diffefencgs in elevation
of the vériéys fault blocks margining the Mt;:Lofty‘Ranges
were undbubtedly conSiderabie.h Five to six hundred feet or
more of early Tertiary continental beds blanketted the more
negative portions of the downétilféd fault blocks near Adelaideq
but in the ranges region, bedrock butofopped extensively,
The principal tectonic.valleys fotﬁed by relative backward
tilting of the.individqal ranée frontaffgiezks were then in'
evidénce,Aand when the early Tertiafy seas first flooded into
mh ovon ' : :
these areas, it was viaAthese low=lying zones, At no pime did
the Tértiary'sea.completely inunda?e the ancient Mt, Lofty
Rangesy although the oligocene & Miocene seas floodéd“into‘
valley fldors that are now elevated'many hundreds of feet
ébove.§ea'1eVe1,,as at Hindmarsh Tiers, and Myponga (6,720 feet),
On the othef=hana marihé Tertiar;fizapextgnd-;o almost 2,000
feet below sea level beneath the Adelaide Plains coast,, and
probably considerably ::;ngéneath_the Gulf,' THere is no doubt
that.éll the major block faults now aétiye'weré active during
Tertiary and earlier times, The deéber graben blocks wefe
probably fnegativef to theAextent of being bﬁlow sea level during
' the,whole'of Tertiary time,.whereas,ytho§9 involving the central
ridge of the'Ranges were probably never completely inundated.
Intermediate blocks have undoubtedly experienced varying histories
of marine advance and retreat as the differential éovements have

progressed, These trends can be recogrised in the accompanying

texb{figure(§;).‘



37, A : : : 43

Maximum ”Tertiaryﬁ block fadlting culmihated in late
.Pliocene times, but net always were the Tertiary beds ruptured,
At Sellicks Beach, for exampley, Dr; Glaessner considers that
- Tertiary liﬁestones;;;zbenly monoclinally dragged evenbthoughf
they stand oﬁiethTEnd are locally overturned (Howchin 1911),
Whethef this is the case the faults were clearly active within
CambrienaProtefOZOic "bedrock", in all areas; The extent to which
the Tertiary beds were dragged or dislocated can only be resolved
in most areas by detailed drilling, The presence or absence of
actual faultfhg,‘hohever, is of importance in oil exploration in.
considering the development of traps,

At Sekllcks Beach rather characteristic slumpefoldlng in
the Tertlary beds has occurred adjacent to the main zone of
dragglng. A, small ant1c11ne perhaps 100 yards across, and with
about 50 feet amp11tude has developed a short d1stance geaward,

mcross the broad back of the pr1nc1pa1 fault blocks,,seds
1ments remain genera}dy subhorizontal, There is an -element of
tilting eastwards or southwards towards the next higher block,
VIII OIf, AND GYS POSSIBILITIES

' Thick'mérihe Cambfiéh'sections occutring about the ﬁafgins/‘;

and piesumably more;extensively beneath’St.'Vincent'Gulf offer
considerable promise in the search-for oii end'gas. The possibe.
ility of e much deeper,ﬁgrine Tertiapy section beneath the Gulf
‘also has considerable appeal, but the recent indication bﬁ‘eeismic
means that a possible cons1derable additional thickness of
,Cretaceous sediments may also be present in thls region has

excited and considerably increased speculation as to the area§
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potentialg This latter digcoveryAhaé hecessitéted a .complete
reéasSesSment.bf the fegional geology of the afea, as’ one of
continuing deep and dbminantly_maiine Segimentation throughout
much of Palaeozoic and later geolqgical_timg.'

Prior to 1956 this area had not been considered very
seriously in pﬁe search for o0il, In 1956, however5,whén'traces
ldf oil»(ozokerifés) were discovered by Santos Limited in
- Cambrian limestones 200 miles north aléng the western border
of ranges at Wilkatana, interest was direéted tb such potential
also in this southern area where thick Cambrian sections were
known to be similgrly welledeveloped, Tfaces of~oil'were Sube
sequently reported by the Mines Départméht in drilling on Yorke
Peninsula (Minlaton) but for a nunber of reasons the prospects
did not appear to be particularly attractivé;

With the estaﬁlishmept of a potential 6,500 ﬁf} foot
section of presumed Mesozoic = Teftiary,sédiments’ﬁéyonq the

’K?ﬁrincjpél fg;abeﬁfA(coastaI) fault west of Adelaide, many new .
and-aitraciive possibilities have presented'themseiveé. With the
diébovery comes the need for a reappraisal of the history of the
graben siﬁce‘earlier Cambrian times,‘ The St, Vincent Gulf zone now
appears to have been a peréistantly'negafive zone, "favouring
extensive marine deposition throughout much of»geologiqal time,
Along with this, a tendency to being' extensively landiocked, or -
separated froﬁ the "open ocean by‘shbals hes from time to time wil) hoawe
restricted marine circulation, producing the environment of the
bérred embayment, This is of particuiar_interest in oil ekplorﬁ

ation,
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A .deep sedimentary section is now recognised for the |

area much of which is marine and has been deposited under
1

‘reducing conditionsf{ For this reason, and in view of the
‘complex history of the graben, and its relatively unstable

_environmenty a .suitable association of fine=grained source

rocks, and of coarser grained reservoir roék, may confidently

be pfedicted. Structurally the region has experienced many

episodes of deformation to. cause extensive folding, faulting

and warping that will have developed a wide variety of

structural and stratigraphic traps suitable for theiaccumulé
ation of oil and gaé. |

1, Potential Source Beds

Cambrian (?)_CretaCeéhs and middle Tertiary'sédiments
offer the moStﬁpiOmisiﬁg potential for mérinensburce.beds
in the area;- The graben set.l;ingu.I with its long and complicated
history,_is:a prbmising envifonment for thick marine accumulétions

much' of which would have been deposited under reducing conditions

:(restricted circulation) and‘presumab1y°wou1d»be particularly

favourable to the génerétibn of hydrocarbons,
Marine.black shales, marls and limestones have been recorded
in several situations in the local sedimentary column, in spite

of the -virtual absense of deep drilling in. the areagq ‘ ‘

Fossiliferous marine Cambrian limestones and shaley limestones

on Yorke Peninsula favé produced “showings” of oil and odours
of-petroliferous gas, . The beds-afé dark giey to:black in colour,
and presumably include potential source material, Comparable

lihestones outcropping to the south of Adelaide, at Sellicks Hill,

45
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are blue%grey to dark grey in colour, and are overlain_by thick
marine black shales;,bThese shales have a relatively high organic
cOntent_andltﬁeyrbleéch deeply on exposure,. |
| ‘Cambrian®sections are nowhere complete in outcrop about
the Gulf ﬂwhiah.they‘préctically-surround),“but despite this,
thicknesses aggregating 7,500 feet or more have been measured,
anfl the sequence may be much more extensive, .Presumably the beds
are preserved most extensively within the dowﬁéfolded and faulted
gulfegrabeny and are not available for surface inépection;
Foraﬁinifeta have been located in-buriea Permian sections
of Yorke Peninsula (Lﬁdbrook 1957), but there is still no
suggestion thaf a suitable marine‘environmeﬁt‘was preseﬁt at that»
time for devefépment‘qf sourceabeds;
‘The marine Tértiary sectioﬁ occurring about the Gulf is

well known for its dark grey to almost black, and normally richly

fossiliferous (Blanche Point) marls, (Usually bleached greyish

o or whitish in outcrop), Glaessner has referred (personal comms

unication) to potential source bed material recovered from about

: thisghoriion in a Government water bore put down along the South

Road west of Adelaide during the mid=1940s,
Broadly. the Tertiéry marine .section is consideréd to lie

too shallowly beneath the land areas to excite interest as

potential-source beds (maximum depth about 2,000 feet in the

beach zone), However, as these beds thicken secaward, and deepen
in the central graben zone, more suitable conditions may well be

attained, ."Showings" of oil have been.alleged from.bnly onc geiil

u
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hole in the Adelalde plains,- -but thls is not surpr1s1ng 1n view

of the v1rtual absence of holes beyond several hundred feet deep

in the whole basin area, The single "showing" was recorded from

_Hallions bore on Section Q., Hd. of Pt, Gawler about 30'miles

northanorthswest of Adelaide (&ppendix A). .The showings were,
allegedly encountered at 5044 and 603 féet respectively, along
with an artesian flow of 13% ounce brine., The association with

strong brine is significant; particalarly as it occurred within

. o manv
-darkecoloured f035111ferous‘marls.

Generally the water bores in the_lowerlﬁdelaide Plains
have eXplored'only the highly permegble‘Pliobeneémariheleands,
and the @1igo&ﬂﬁocene bryozoal limestones in their shailower
developments, These seniions.have been extensively flooded by
fresh water drive from intake zones along the elevated foothills
zones associated with the prlnclpal faultszeaes. Any oil
entering them would be expected to be flushed northward or

sealek

westward, These sediments are xapped by several hundred feet
of Pleistocene CIQYSu A

2, Reseryoir Storage Potential -

Within the lower Cambrian, limestones are considered to he

- of principal interest as potential reservoir rock, whereas in.

younger sediments (Permian ?Cretaceous and Tertiary) sands offer
more promising potential,

Limestone porosity in the Lower Cambrian results from
dolomitization and weathering..'The latter will occuf adjacent
to surfaces of erosional unconformity, Both types are difficult

to predict, and are likely to offer limited potential,
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The base~of%the'Cahbrian on Kangaroo Island.bfesuhably extends
beneath the Gulf as a. surface ‘of erosional unconformity within
the Cambrian. Cpnglomeratés,and sands at this general level’
WOuld undoubtedly offer considerable porosity and be of iﬂtgrest.

Pérmian Sands;geﬂeaeiiy;pfeb&bly do not greatly appeal as
potential féservbir media, even though .they overiiq,thiqk Cambrian
sections bn‘§outhéiﬁ Yorke Eeninsula.A Generally tﬁe.glacigené
sands are noticeably lenticular, discontinuous and clayey; thick=
nesses 6f bouider clay in more basal sections would act rather
as'barriers{ggstricting‘migration from gnderlying.strata, press
enting more in the nature of seals or. capping to‘uhderlying
source or reservoir beds,

The Cretaceous.section, if present in the“areas as now
prediéfed, is likely to harbour sand sections aiong with shale
sections,. A sand=shale association may well be.taﬁoured:in the
. more dynamié graben zone at.this time;
| In the Tertiary column, porous sands are well=developed at
several levels,. These tend to be. concentrated besel sections,
aqd also in the mérginal ZOneE transitional from the marine into
continental facies in ﬁhevlaﬂdwarﬁ sections, The Pliocene sends
iying‘with'siight unconformity on the.Miocené méring section dse_
essentially sandy, .and highly porous and permeable, As with the
basal Tértiary sands andagravelsifhese beds are mbstly ﬁell
sealed-by overlying clays.and for marls,

Bryozoal limestones present.in the Middle Tertiary Port
willuhga.beds are also highly porous and permeable, and are well -

sealed in the deeper basin situations,
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By and large the Tertiary sequenpé is well served for
reservoir beds, and-an‘indication of the effeﬁtive.sealing»of
thesefbéds by interbedded and overlying clays is demons;fated
" by the presence of connate waters of high sa;inity.wiihin tﬁem
(cef, 135 éunce brine at Pt, Gawler), and by the positive
artesian heads in. lowﬂlylng situations, |
3, raps for 0il and Gas,

" A great variety of structural ahd stratigraphic traps
can be prediCtedAfor-the St,,Vincént Gulf sedimentary environa
ment, MLOwer Cambrian limesybnes would favour secohdary
porosityatype traps in the form of}irreguiarly dolomitized
zones, oOr Weathered sections, adjacentnégosional un§on£9rmitiest
or in fracture zoneé. Younger formations on the ot;er ha"d?
wéuld be suited-tora much wider range 6f structural and strafﬁ
igraphic. traps; including those associated with folds, faulté,
warps, unconformities, sand and limestone pinch=outs, erosional
(unconformity)'truncatipns, ahd‘xhny combination of'these;
These are the normal associations of a téctonically active
‘environment; |
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: gort Gawler: by R,gi ggckaA

The 51te of the bore is to the east of a long, low shelley

riége that marks the sea;shore prior to the latest rise of the
coast. Thekrihge‘traVerses a samphi;e fiéigﬁibwer'oh’the western
side than on the east, and w1th1n a foot or two of h1gh t1de level,
'The bore s1te is unindated by the light floor waters in w1nter.
The bore_had reached a depth of 603 feet and 320’ feet of
6" caéing-is'iu the hole, |
A small flow of strong brine (13 oz;) is escapjng,‘and
evidehtly-cdrrfes ferrous salts; which oxidise to form iridescent
films and scums of oxide, | | )
There i§ no present evidence of oii;Abut Mr, Hallion stated
that they obtaiﬁed‘t:aces of oil, apparéhtly ;ore'volatile-than
eﬁgine oil at'504% feet and 603 feet, An analysis by the Governmént
Analyst of a sample secured by Mr, Hallion,’andAanother by Hallet;
gave traces of oil but an insufficient quantity tdndetermine its
type. | | | I o
| A new rope was put on about three weeks before the first oil
was seeny and thdﬁgh both the borer and Mr, Haliion did not think
it.possible, there is the chance that this 0il came from the
'lqbricéted core of the rope., The bore has passed throﬁgh particoloured
sands and élayé'youngef than the fossilifefous‘Tertiaries, theni_ |
possibly ihto:the Turritella bed beneath which'are the lignitic
coal measures which;at Clinton and Inkerman rest on the Cambrian

bedrock.:

' (Extracted from Mining Review) 38 (1923),
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2242° - 2296‘-

0 & 19¢
19 » - 45%
45% ' & 578
57¢ « 9o5%
95® .« 110%
110t & 212%
212% « 250°
250% - = 295%
295¢ = 315¢
315% "« -350®
350* « 378°%
378* «~ - 385¢%
385 & 395¢
395% - » - 415%
415¢ = 416°
416* «- 450°
450® = 605t
-Miocene
605 w 720%
720° e 790%
790%. & -960®
960% - @ - 990°.
990% 1760
Olifjocene
- 1760% & 1904%
1904"9 2034%
2034 «°2069¢
2069% w 2242¢
RresCambrian

.GROYDON BORE
. Hd,Yatala | o4
Elevation 52F above M,S.L, '

Brown clayey loam
Brown clay

"Coarse water worn sand and- gravel
" Brown clay .
" Clay with nodules of limestone

Brown clay

- Clayg quartz and gravel

Brown clay

- "Brown clay and quartz gravel
" Brown sandy clay

Fine quartz sand

" Glcareous sand with lime nodules

mmychy

" Fine white calcareous sand with shells
" Hard blue limestone

Sand and shells
Dark blueeblack silt with shells,

- Yellow .calcareous fossiliferous sandstone

Blue clay and limestone with pyrites. .
Yellow alcareous fossiliferous sands

- Glauconitic calcareous sand

Grey fossiliferous sandstone, limestone and clay

Dark sand and clay
Clay

Coarse sand and gravel
Sand and clay

Sandstoneuahg;shale with quartz veins,



“ EEZHICKS BORE ;: ORKLANDS .55
' Hd.&delaide X3 Sec.147

T.D.1002g
.- 0% e-°155% Recent to Plelstocene 3
155e @ 355% " Miocene .
355¢ - & 1002® Oligocene? _ Logged by KR, Miles
Recent to tocene
. 0% e 40% :  Clay and gravel
40® " 130*° ~  Clay and gravel
130t ‘& 155%¢ "Yellow clay
155 o 185®* - Limestone and sand :
185% “w 216% Sand rock and soft. yellow rock .
216% = 224% - Sand rock and clay .
224% & 250% . - Sand rock and limestone °~ =
- 250* & -308¢ - 'Alternate -layers sandstone and clay
.. 308* » 330% Sandstone and clay »
'330%  w 415® ‘Black clay
415% ‘& 434°® - “Hard black sand rock with clay bars
434® ‘e 484°® ‘ Soft black rock and clay
Oligocene T _
- 484% & 498t - Black mud
498* = 503% "Black clay
503® e 516® - Sand and black clay
516% "« -588¢ Sand
588°% ' & :610% - Black mud
-610% - & 640% Sand _
640% - » - 650" . Stiff black mud
650® - @ 670% Coarse sand
670%. « 684 ‘Black mud-
684 « T82¢ . * Blue clay
782% - » T85°¢ 'Brown clay with coarse grit
785% . w» 820® Fossilized clay? '
820% & 850%. Pipe clay :
850% - « - g51® ' Green sand rock
851% -« - 855% Green clay - '
855% .« - 870® Stiff brown clay with coarse pieces of rock
870% «» 905¢ 'Stiff clay with pyrite nodules :
905¢ « 930 " Chocolate clay
930% « 993* 'Clay and sand alternate layers
993% -« 1002¢. Black mud,
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Hundred Dublin
. Section 97,
Tdb.563¢

Dark Yoam

Yellow clay with limestone
Reddish sandy clay -

fater: cut

Varigated sandy clay’
Brown sand and gravel
Varigated clay

‘Red and white sandy clay

Yellow clay

Yellow sand _

#hite sandy clay

Sandstone boulders and sand
¥hite ¢lay

Course brown limestone

.Brown ‘marl marine fossils
- Hard dark grey limestone

Bluish marl with marine fossils
Hard dark grey limestone :

Bluish marl marine fossils - .

Hard dark grey limestone
Bluish marl marine fossils

‘Hard dark grey limestone

Dark blue clayey silt marine fossils
. Water cut
Sand stained green with chlorite.marine fossils
Drift sand

Light bluish clay
Clay slate .

-Drift sand
-Deécomposed clay slate
Bluish calcareous rock, slightly crystalllne

Light blue clay
Hard bluish calcareous rock,
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Section 17
TiD. 654%

gggegt to E;ei;toggng )

.400 .
5¢.
45® .

50¢
M!.m

60* - 66'
66T & 210%

l . X tl

- 60¢

210% = 260°

Q;igbggne)“

'260% & 528%
528% « 580%

580% w 595¢

595® & 627%
627% & 628%

628% & 6@9*

629% = 630
630% & 633%

633% = 6518
651%-« 654F.

5®
e
50¢

Not logged
Clay ‘

Sand and water
Clay

Sahds and stronger supply water
Clay with alternate sand beds, water cuts

Sandstone rock with hard and soft bars

Black mud with black sand lense
White clay - -
Yellow. clay with yellow sand
‘Reddish clay.
Sand
‘Hard bar of rock
About 3" of coal, burnt with bright crackling
flame. :
Hard bar of rock, water cut to within 30® of
surface
Bedrock ) Brownish grey limestone
" ) - '



‘IN ER BALAKIAVA (1)

b : . Hd,Inkerman Sec.363 08
X . o _ Bore 31 (1A Govt,). ‘
PLEISTOCENE TQ RECENT ‘
0 & 5% ’ Cream buff massive to nodular travertine,
5% « 157 : Red fine sandy clay with whitish travertine
o lenses, :
15w 23% ° " BRed sandy clay,
22w 23 . Grey argillaceous sand with red, brown, and .
B " . yellow mottlings (drive tube sample),
23 30t - Red argillaceous sand coarse grain size,
30* « 31F Red mottled grey argillaceous sand, (Drive
) tube sample),
31t « 35¢ v . Red clayey sand, coarse grained.
35T & 40% - Red sandy clay,.
40 s 4t ~ Beige grey clay with fine red streaks and
o ) mottlings,
41% «» 50F No sample,
50% &» 51T Grey clay with red, brown and purple stainings,
57t = .80 = ‘Light yellow grey clayey silt or sandy clay with

yellowish mottlings and some ironstone nodules
at top # also grey argillaceous silt with
rhythmic .iron deposition & yellow and light red
Lo : : stainings & Degree of staining and iron content
o also, proportions of clay and sand vary throughs
out thlckness, otherwise little sign of change
o ‘ if environment,
ORT WILIUNGA BEDS : S

.80 @ g5t Buff to yellow ‘medium to coarse grained quartz

ST ‘ ' sand with some gravel; sand well rounded,

85t o 87T White microorystalline 11mestone, not obv1ously
o - fossiliferous, A

87t w  9o* Light yellowish brown fine grained sand,

9% « 95' : Brown grey coarse grained sand or sandstone,
© cemented by lime into nodules,.

95¢ ﬂOO’ Brown fine to coarse. grained sand or sandstone
. ) - cemented by lime,:

100% '« 112% Yellow to yellowsbrown fine grained calcareous

BLANGHE POINT MARL, EQUIVALENT |

112% & 119 "7 Yellow brown ‘calcareous fossiliferous sand or very
- ‘ poorly consolidated sandstone = Fossils comminated
and fragmentary. Quartz grains are coarse cemented
by ferruginous calcareous paste & Sparse mcro
. fossils, :
119% & 129% . Yellow brown fine clayey sand & quite plastic &
‘ ' becoming greenish towards bottom, Greenish grey
clay laminations come in at 124,
‘At bottom black to very dark brown clay comes in
and also streaky red bands part to bedd1ng.

sand & non fossxllferous, somewhat micaceous,
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NORTH M. NDS

129% & - 137%

.137ﬁ

: 180%
1183?‘

:"185%
186

v 209®
- 209%

. 211?};

«

. 215%.

- 242¢

271*

279%

2g2°®
310*

313¢ -

315¢

E 3K 3

-

L

2

"‘t‘

180%.

183%

. 185¢

186F :
2092

209%
2112

215%

: 242&

271

- 279*
- 282¢

310t
312¢

-313¢.
315¢.

320%

3207

2.

£q"

Greenish ‘grey carbonaceous sand with
linticular clay streaking, Sand very
fine to fine grained quartzose,

Grey brown humified fine grained micac®
eous sandy some lignitic fragments at
bottom,

‘ Black lignitic sand or sandy lignite,

Black and brown impure lignite thh
micaceous sandy layers, -
Black and brown carbonaceous sand.

Dark grey brown humified f1ne grained
“sand, :

Black lign1t1c sand,

,“Black and brown impure lignite, .
" Dark grey brown humified medium grained

sand, some coarse to very coarse quartz
grains,

‘Black to dark br0wn sand thh black clay

lenses or pellets and lignite fragments.
Black due to humic acids,

.Black to brown lignite & plant leaves
~.and stems observable,~
‘Black and brown lignite,

Black to brown lignitic clayey fine quartz
sand.

Black to brownish buff micaceous carbons
aceous sand (fine grained),

Green micaceous clay (my be misplaced
sample),

Grey micaceous fine grained sand.

"Greenish grey micaceous fine grained

- argillaceous sand & quitée compact,

- ‘Black to brown carbonaceous clayey fine
~grained sand,

. Bottom of bore, o



germian“
0 ™

lio*
110* « 5007
500% = 535°
53 = 566
566%  «  615¢
615 « 724F

©T24% =

1087%6"

INLATON STRATIGRAPHIC NO,1

" Section 153, Hd.Ramsay 60
Drilled by Depattmeot of Mines 1956

Post glacxal fluvial sands = medium to coarse
qtz, grains, sub rounded, some times polished
generally more or less facetted.

0T = 45t Red brown sandy clays

45% « 75% pale buff gritty and clayey sand

75% =100t Yellow coarse gritty sand with
facetted pebbles ‘of granite, gneiss
7 and sandstone.
100% ~110* pPinkish brown medium quartz sand,

" Worked lithologkcal change,

Glacial boulder clay,,
110* «260% blue grey boulder clay and clayey
-  sand ‘with facetted and worn pebbles
of various kinds, .
260% =500% chocolate brown gritty boulder clay -
with facetted pebbles of various kinds,
Fossiliferous sandy clay stones
500% «530* Dark bluish grey fossiliferdus claystones
‘with odd pebblese:i: -
530f =535% grey sandy claystones.
Deltsic sandy claystonesy’ 11ght brown in colour
with a few fossils and small amount of sand
a few pebbles..
Marked lithological change, '
Fluvio glacial sandstone medium to coarse white
grading to light brown, incoherent quartz sandstone,
calcareous, with pebbles of limestoney and choc,
shale 570%~575%, An abundance of heavy minerals
mostly garnet and rutile with accessories including
chalcopyrlte, biotite, ep1dote agarite, magnetitey,
zircon and limonite, .There is no evidence to
suggest other than low temperature conditions of
deposition, probably in a deltaic environment,
From 0=615% is considered to be Permian in age,
Marked lithological-change,.
er Middle rian
Ramsay limestone « dark blueégrey fossiliferous
dolomitic liméstone,

Red _bed clastics and ezaporltg
724% = 730% Grey shaley limestone

‘730% = 750%.  Grey cryst,limestone and dol,lst,
750% = 770®  Grey shaley lst,with interbedded

crystalline gypsum after 760%

 771* » 809  Purple=choc,laminated calc.shale with

. o thin bands gypsum,

809% « g72% Massive dark grey and blue grey calc,
. i siltstone,

872% ~ 880% °© Grey shaley limestone
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1087%6" ‘'« 1117%

1117 e 1177%

1177 @ 2123%

2123* & 3176%

2. Co 61

. 880% @ 893t Grey chocolate and purple
laminated: calcareous shales,

893%- ©@1052%6" Grey and chocolate fine grained
laminated sandy shales showing
~intrasformational breciation
and slumping,

-1052*6”61087‘6" Grey and chocolate fine grained

- laminated shales with bands of
coarse gritty and sandy material,

w@&m -

Conglomerate & coarse limestone conglomerate
with compact’ chocolate matrix, Conglomerate
pebbles are richly fossiliferous, A few
horizontal interbedded shale bands near top,
Continental conditions,

- chocolate to grey lamingted shales unfossile

iferous with a few 1nterbedded calcareous
bands. Bedd1ng near horlzontal. "Continental
condltlons.

- Lower ggmbr1an o

Parana Limestone Co
Calcite abundant in cavities and thin veins,
§tylolites common after 1380%, Core broken
in clays after 1500%, = - ' :
1177* & 1210* - Grey compact calcareous shales,
1210% & 1254% Gradual ‘gradation from the

' above to a grey compact fine
grained dolomite, .

*_l254?',i‘l291’6" Grey 'to pink, massive arche

" aeocyathinae, dolomitised
limestone abundant fossils,

© 1291%6"s 1380 -Grey, massive microcrystalline

dolomitic limestone,

'1380% ‘& 1504® ‘Light grey and cream microe

. crystalline dolomitised lime#
- ~° stone with occasional fossils,
1504* e 2111*. Dark grey microcrystalline
: T - - dolomitised limestone with

irregular blackish grey care
bonaceous dolomitised limestone
bands arranged so that the
- s rock looks like a breccia,
2I11* & 2123%° Must to light grey microcrysts
- " alline dolomitised limestone
. - with irregular black partings,
mbrian _
Kulpara limestone ,
2123% - 2593% Alternating bands of light
and dark grey massive microe
crystalline dolomitised limes
stones % porous in places,

Stylol1tes and calcite filled
fractures common,
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- 3107*

& 3126%

.‘3.

2593%
2597

2613%

. 2630%

2637t
2662¢
2686%

2764”

2778t

3075t

Lower

3126%
H

3131¢

3134°¢

3141

3174¢
3176*

3247¢

3255¢

i

L4
“

-

- 2597t
2613°

- 2630%
2637t

2662¢
2686*
2764*

- 2778
3075¢

3107¢

imbrian

@

=t& v

B

»
‘
B o

T

- 3255¢

Loyer Cambrian

3107 & 3126%
3131¢.
3134t -

3141t

3174%

3176¢
3247*

B

+ 3261%

62

. Porous dolomitised 11mestone

with partings at 900 from.core,.
Grey masive dolomitised limes
stone lignitic material along

" bedding planes at 2597‘9”
- @260126" ,

Porous quartzitic dolomitised
limestone, °

" Grey massive dolomitised limeno

stone,

Porous quartzite dolomitised
limestone,

Massive dolomitised 11mestone

.with a few porous zones,

Porous dolomitised limestone
occasional massive after 2741¢,

. Massive dolomitised limestone,

Grey dolomitised ‘limestone
generally massive,

White to whitish grey limeﬁ
stone with pink bands,

Elastic dolomitised limestone
w1th iron staining,’
Grey alcareous arkosic sands
stone, - .
Coarse :grained dolomltlsed
sandstone; well rounded quartz
grains and feldspar with
interstitial .dolomite,
Mid grey.calcareous-arkosic
sandstone, B
Dark .grey fine grained, arkosic
quartzxte limestone,
Dark grey. carbonaceous slateg
Round Quartzite, transitional:
from.quartzitic limestone ‘e
calcareous quartzlte. -
Dark grey hard calcareous shale
and grey interbedded quartzite.
Grey siliceous limestone with
black slightly contorted

. laminae of shaley material, .
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* MINIATON TOWNSHIP BORE

.H,d.Ramsay' Sec,153 - 6 3 .
0% - &  10% Pale buff sandy marl, :
10% &- 20% , Red sandy clay, slightly calcareous, ochreous
208 & - 34f . Red clayey sand = . .
34% w 45% " Red brown sandy clay
45¢ « - 75% . Pale buff gritty siliceous sand~clayey granite
o : pebble at 65 feet (fluvio glacial sands),
. 75% & 100% . Yellow gritty sand; med to coarse grained,. pebbles
'100% w " 110® Pinkebrown medium grained siliceous sand :
110% w 117* ' Whneugrey gritty sand w1th p1nk feld.gne. and some
) pebbles, - L .
117¢ =« 120% Pale grey gritty clay._
120% - « 126% Pale blue=grey gritty clay.
126t «~ 132% Gritty sand with some pale blue clay. _
132% » 140t - Pale blue grey sandy clay.. :
140t ~ 160% Pale grey clay sand with pebbles quartzite G-granxte.
160 = 170% Grey pebbly -sandy clay = boulder clay,
170t «. 1907 Stiff brown clay with pebbles,.
190% ‘= 193% - Buff coloured clay with fine sand,
193% & 225t Grey sandy clay with pebbles,
225% - 250% Grey clayey sand and gr1t.
250 « - 260% Grey sandy clay, .7
260% w 295¢% . Pale choc,gritty clay « weakly calc.
295% «. 300% Pale choc.sand and grit = calc..
300 «  400® ~ As above -
400® « -501% Choc,brown gritty and sandy clay with odd pebbles
) ‘ up to %" diam, X
.501% « 510% " No sample, .
510 "= 530% Dark bluish grey clay shale with odd qtz.pebbles.
o . - Well compacted, ,
530F% ~» 531°% Choc, brown -clay shale, -
531% - » 532® - Dark bluish grey shale,
532% « 533t Choc, brown -sandy shale with pebbles.
533 « 535t . Bluish grey shale, .
535® & 543t Dark greenish grey clay shale with pebbles,
543%  » 554% ~ Pale choc, brown clay shale w1th odd sandy shale
, ) ) .partings and pebbles, -
- 554% = 565F As above, ‘
565% = 566® Greenish grey clay shale,
- 566% w 567F Highly calc, medium white sandgwith some dark
o ) coloured gritty inclusions,
567F = 575% #hite gritty sand with pebbles of 11mestone and
) ) ' choc brown shale, "~
575% « 5954% "~ Pale brown gritty calc.fine sand with some grit,
5954* 605% Pale brown fine calc, sand and grit,

‘Percussion rig taken off, -Diamond rig set up over hole,. . All above
classified as Permian fluvio glacials by N ,Ludbrook,

Two diamond drill cores examined by D.,King were of red granite and
fine grained amphlbolltes between 1700* and 1900%,

RN



"Red water"

tered about

0"" )

45%

60%

100

139®

'146%
1857 -
220% -
.2255‘
256°
..30¢?4

334t

366f

395t
450%

464

500*

510%

565

630%-
650f'

60!-

663%

670

SEER

21¢1
45%

60t

'100¢

. 1392{

146%

.185%
"220*
"225%
‘256
soae
-366%

395ﬁ

"As above

ENINSULA OIL BORE NO.1 - - 64

- (peezie Swamp)

Hd, Moorowie Sec,121

-'Limeétone._érOps out above sand drift

Grey clay, sandy, recent shell fragments,
fossil wh,lst,

Grey calcareous clay w1th white limestone
fragments (fossiliferous)..

Dark grey argillaceous clay with rounded
quartz grains; fragments of calcareous and
argillaceous limestone; fossiliferous,.

Dark grey argillaceous clay with quartz grains
and fossil, frags, .

(At 138% drill entered tillite? Permo=Camb?
P25 Bull 22),

Brownish grey argillaceous clay with Sc02 1st,
unfos31liferous.

Light brown grey clay,. fragments .0f granite,
dolomite calcareous limestone, cemented and
grain quartz,

"Brownish grey clay (as above but w1th fossxls,

micaceous schist and cu pyritesa
Greyish clay = many subuangular particles
of limestone,

' "Washed residue", Dark grey 11mestone with

quartz and shells,
Dark brownishsgrey clay, fragments quartz gra1ns
and-shells,

_"ashed residue”, 5002 grains and few shells,
‘limestone’ fragments,
" Dark brownish grey clay with fragments limestone,

quartz and shell fragments,
(Erratic- boulder from 377% con51sts of unaltered
micracline granite), -

' Dark grey clay with limestone and quartz.

Bluish grey clay with limestone ‘and quartz (small
gralns).

As above but with less yellowish quartz and monos
clear grains,

Washed material with quartz and dark grey limestone,
Washed material, fine quartz grains, fragments

dark grey limestone,

Dark grey clay with fragments dark grey limestone

- with quartz grains,

Dark grey clay with grey limestone and quartz
grains,

Light grey clay with fragments limestone, pink cry=
stalline limestone and quartz,

Reddish brown .sand with lst.and angular, Sc02

'Quartzite, gneiss with Cu pyrites and Qtz.telnlets.

Weathered fragments of gneiss,,
Gne1ss with quartz ve1ns. mica,schist bands.
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1039® & 1042°¢

1042% » 1044®
1044® « 1052¢%:

1052' - 1094t

. 1015”.
1015* «» 1039¢

" Hd,Menzies
Kangaroo Island
I,D,;094*_

. Limestone

Sandstone with hard bands
Blue sandy clay

Clay various colours
Clay with boulders

Sandy clay

Soft blue shale

Soft sandstone

Blue shale with thin layers of sand

Sandstone
Sandy shale

. Soft sandstone

Blue and brown shale
Soft sandstone

‘Sandy shale

Sandy shale
Hard rock.

.Conglomerate with pyrites

Shale with pebbles
Slaty shale

‘Brown shale

Calcareous shales and pebbles
Blue shale with quartz granites
Brown shale

" Quartzite

Blue shale
Sandstone with pyrites

‘Hard slate rock.

e Abandoned Jan. 1910.

65
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