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SECTION 3

WORK PROGRAMME AND EXPENDITURE

PRELIMINARY DISCUSSION

The Museel platform which occupies the majority of the"application

area V 79/31is a major tectonic province of the Omay Basin. A brief

discussion of this axea, the Otway Basin and the Southern .Continental

' Mangms in general is given to highlight the geological assessment of

the area for hydrocarbon entrapment.

REGIONAL GEOLOGY OF SOUTHERN RASIN REGION

© The sedJ.mentary basins of the southemn continental margm of ALL-,tralla

have a gross J.mllarlty to those of the western continental margin.
Both are related to the break~up and drifting apart of the Gondwana
continent. chevx,r on the southern margin, b 'eak-up occurred 1ater
in time. Final separation of the continents on the western margin ‘was

“achieved in carly (‘rctaceou.; whereas separation of Australia and
‘Antarctica did not occur until the Eocene. Marine transgressmn by

the 'I‘ethyan Sea _over the rifted western continental margin bega.n
earliest in the north. In the same way, on the southern continental
margin the post-tectonic marine transgression was from the west.

- - In the extreme eastem part of the southern oontmental margin, basin

development is. related not only to the separation.of Australla and
Antarctlca, but also dlfferentlal movelent between the Australian
plate and the Tasmanian sub—plate (Bass and Gippsland Basins) and
separation of Australla fram the Campbell Plateau, New Zealand and
Lord Howe Rlse (Glppsland Basin). These events occurred respectlvely
in the Cretaceous to Eocene and Late Cretaceous to Paleocene

The Great Australian Bight-Basin, the Duntroon'Embayment and the
Otway Basin are essentially similar in type to the Danpier, Beagle and other
basins or sub-basins of the North West Shelf, except that the former
were deveLOped later in geologic tJne On the North West Shelf, Upper
Jurassic to Lower Cretaceous seas transgressed over an eroded, rifted
pre~-tectonic, predomlnantly continental Meeozoxc sequence Thick shale

deposition occurred in the graben areas and this shale constitutes
an J.npartant petroleum source rock.
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PRELIMINARY DISCUSsSTON - Cont/..,

In the s_outhei'n basins the pro»t,cctomc covxtlnuuta_l sequence is
Loy Cretaceous, L\Loncung down .wLo Uppern JLLLZIE:C}J.C in some areas,

nand the post-tectonic mawine tr\mqr}n VO ucqu(:ncf\ is Ugl)cr

Cretaceous in age. Both the Uplxr JUIassie-lomer Crr‘Laceoug- on

the North West Shelf” and Hzo U ey CLL\MLQHJ in the Great Aus tralian
|

Blght and Otway Basins uppc_u to have beon deposited in a restricted
marine \_nvnowmnt with stiucturally high secaward barriers. Later
in time, in boU1 areas, separation of the continents had ocourraed,

the banlgrs no longer existad and Open ocean ‘sedimentation ocewrredd
with increasing carbonate content. Thig open ocean sedimentation
conmenced in Uppoer Cretaceous on thc North Vest Shelf and m Lower
Tertlaxy in the Great Australian Blght_ and Otway Basisn. The
Torquay, Bass and Gippsland Basins are of a different type and
dcposn.tlon of a continental ooal measures sequenoe occurred in the
Upper Cretaceous and Lower Tertiary. It was not until late Eocene or
e.a.rly Oligocene that the seas tranbgnesscd thc_s\ basins. There are
however, minor marine incursions in the late Cretacecus to. early

'I\eruary in the Gippsland Basin, which at this time was open to-the

Tasuml Sea.

THE OIWAY BASIN

GIENERAL:

The. Ot.way Basin ia a wost—-north—mst trending t;rough containing a.
thick Mesozoic to Tertiary section that extends from Cape Jaffa South
AUSLIalld, eatwanl to the Mt)rm.nqton Peninsula Victoria , a dl:»td"lcf of.
.,«:xm 500Km Contincental, pna_ll(, and marine sediments exceed 7 DOO m
thickness in basin depocentres. North- ~south truld;ng Palacozoic
netasedmmuts out-bmppmg north of the basin, extend south-ward to
form ecananic bascmant throughout the area. ' Sedimentation in the
bési_n was greatly influenced by tccbonlc movements, and all major

hases of de ition are reoocnlsed in the. 'Lsozotc—Te.rtlaL .
POs Y

| ,
‘The northemn bounaary of the balsn.n is largely onshore and is defmed‘
by the northern limit of ‘thick Mcsozou}TcrLlaxy sedlrrmtary section.
In Vlctorla this lies Jjust to the south of Paleozoxc rocks of the
Lachlan Fold Belt.  In South Australia tho Padthaway Ridge separates

the Otway 'and Murray Ba.sms The south eastern boundary is the Cape

Otway - King Island High. - To the south west the basin is bounded

by a basement high on the inner edges of. the oontlnental blope

An extension of the ng Island High °c>pd1 ates the Ot.way Basm fran

the Sorell Basin, which extends along thé west coast of Tasmania at

The basin is little kncmm and

¢

c\t.enda nto decp water Knowledge of the sadinentary section has xaen
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PRELIMINARY DISCUSSION - Con t/..

derlved hom ont woll Clam No. 1, drllled south of King Islard in the

area. }_nown as ‘the hlng h]anc °ub—13d<m

STRUCTURE  IND b'l!v’- T l(;x!\(\!:’ll}i

. The three najor sedimontary units recogniscd a reothe Upper Jurassic-
Lower Cretaceous oontinental Olway Group depositod in an Antra-cratonic
" basin \mcn Australia anl Antarctica were

regressive Upper Cr L.L'.ICL,'OUS to Paleocene ‘mwv!gloo]« and \hngerm P (..roupJ

deposited. as thl_ seas anclde the basin pr ior to atp:u:atmn, and the

Tertiary Nlntm:h anxl thteabury G10ups, deposited in an opcn ITL"Lle‘L_

enviroment follqvmg sepa ration separation.

Volcanie actuuty was
w1despread in the Otway Basin with ‘the initial

volcamc., been part of
the Otway Group while the other prmc:Lpal periods of volcanlsm are in’
the Tertiary. The ‘Older Volcanics", were ewtruded over a per.xod of .

tine which may range fraom pre—Upper Eocene to Middle Mlocene and

oconsist prlmlpally of Vc.U.’lOUS types of basalt Two phases of extru510n

are recognised in the "Newe,r Volcanics", Pllo~Plelstocene ard Quaternary
leologlc tyres. mtlule basalts, trachytes and
The structure of’ thc Ot;way

scoria cones.

downthrown L\’:smwards and a]wnal bub—paLalloJ to the northern. margin.

Greatest movemont occurrad in thc Lower C.LL,LJ(,COUS with throws decreasing

progro';‘nvdy upwards.’  Major novement appears to have ccased by the erxl

of the Upper Cretaceous al though -some faults do extend into the Tertiary.

Few major dip ClO:’S\.lf(j‘.S are cvident.  Such rollover as does occur has been
(to date) as50Cis mxl with faultlm

The ¢ UatlgL aphic Units: can be se; »arcmtly (1L£,C114V—Yl as follows
‘-.tdLJ.L_,) aphic t'c\blt, is mcludoci Elq 1)

‘( .

!

TO the narth of tht Otwav Basin is a variety of rocks ranging in age from
Precambrian to Upper Palaeozom whlch would be expected to COnt:Lnue as

i
1

" True basement has been Leached in only cne offshore Well Clam 1 wruc,h

was drilled in the Sorell ‘Sub basin extensxon, basement bem reached at

1592 m. Out of a total of 12 offshore and 158 onshore, J.n all 170 wells

‘only 11 other wells have reached ba‘%emer)t in' the basin. .All these with
. the exception of Fergusons. Hill 1 (

mid Basin) have been drilled on the
northermn Margin. The Wells were:- o S '

e R YT D Y T retem s e s men ot

one continentr the transyressive- -

Basm is dcmnatcd by normal faultmg, genorally .

E
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PRELIMINARY DISCUSSION - Cont/. ..

Kalangadoo 1 Basement rcachecd 2036 m
Casterton 1 " " 2406 m
Pretty Hill 1 . 2362 m -
I\‘L\Jumub Hill 1 -  " " . 353 m
Lake Eliza 1 ! R 1460 m
Lucindale 1 " i 929 m
Lake Goorge 1 o o ‘. , 1361 m
Robertson 2 " " 1448 m
i-byne Falls 1 " " 889 m
Hawkesdale 1 oo " : 1635 m
Garvoc 1 " " : 1424

The mtanorpluc rocks and the weathered lcmprophym (which proved
unsuitable for 1sotop1c datmg) have been tentatively regarded as
Cambro-Ordovician, because they are similar to rocks of that age
desc:rlbed from outcrop ‘ o
l‘racturcd basement. in kalangadoo No. 1 yielded gas which oontalncd
80 or even up to 96% carbon dioxide. The . carbon dioxide may be

related to the oxi. OClthI'\ of hydrocawon:, during local volcanic
intrusions.



. - | | | | | - 304578 B>
: :, | . . pP\] LII‘LTN.’\PY Dl")( ;‘w'.(/\l - L()‘]t_/ “ .. ' A | |

Ol'w‘?\\’ C]DU‘“

The maximum known thicdkoess of the Otway Croup cxceeds 3,500

v

- meters in‘the Crayfish Mo.l well. Seicmic data indicates total

o thickness may exaead 4,500 meters in the nore basinal arcas. A

1

threefold étll,nli\(iss.i.oxx is recognised in._g.m‘c areas of the basin.
1. BASAL UNIT: (CASTERION BEDS)

This consists of dark gro\ to black shalc,s wnh same mtcxbedded
felspathic sandstones and weathered volcanics.

I

Three conglaneratic bands have been recognized in Casterton No. 1
Their porosity is 14% to 15% and p(}l."h"dbl]ltv 1l to 2 md.. Strong_
J.nterpcmeudtlon of phyllite fragments and inters thla.l patches of
calcite have mduc.cd the porosity in places. The shales are known
to be xrargmal source rocks for gas and light 6il in some: dreeL, and

are mterpmtul as paludal dey )i)blt_g that accumulated mlocally low
areas while the rare sandstone mtm,bab are lensbidal fluviat‘i]..e

deOSlLS - The volcanics are contcmg.orym(;oub flows and may be assoicated wit

the initial downwarping or rifting of the Otway Lasin.

. a i
N )

‘¥

ENVIRONMENT OF DEROSITTION -

.

The - sediments are: oaml;c and almvml , der chd from lm'area’-of high
relief and de posited in quu,t water. ' ‘
HYDIDL;\RBON OCCUPRIY: TNCI“O

]

No oil stamung lms been obocrvod in the ¢ cdlnults A drillstem test
in Casterton No. 1 over -the mterval 2098m ylelded 270 m of muddy

salt water, with a salmlty of. dbout 35 000 ppn (aQ NaCl) c&lculatod
fram the Sp log

2. PRETTY HILL SANDSTONE ;-

The Pretty Hill smdstone ha.J a rather %po;ach.c, d.xstrlbut,,on flankin
p.aleo—topograpluc highs in' the nort}%west, and central pa.rt of the

basin. It conprises porous quartz sandsLorxgs w1th sone J_ntcarbedded
carbonaceous shales, mltstoneo and coals.

ing

This unit is u\tmm,ly vauable in thlcknv (l 590-135m) . and sand/

shale content. . In Drett-y Iull -1 omtra] Olway - Bas,m the unit is

570 m thick cansis sting of 94 per cent quartz sand wlth porosities

up Lo 25 per cent and pemud)l'llu.es to a few Darcm.,

1
!
|
n"
)
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- stones, fine grained sandstones with abund

.The hamogeneity of the sediments iindicates
‘pattem-of sedinmentation. o
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PRELIMINARY DISCUSSION - Conty/. . .
ENVIRONMENT OF DIDOSTITON

Sediments are inner paralic to alluvial : high-energy features altermate

with quiet shallow-water features. The occurrence of - subqgreywackea,

cantaining depositional caleite and mudstone with plant fragments

and coal lonsos, ossibly indicates a transitional enviromrent in
which marine and non=marine influonces alternated. The 1lithic
constituents Suggest that the sedinents worw derived partly frewm a

regionally netanorphosad source area, and partly fram an acid to

Cinteradiate ignecus sturee area. The unit contains a good floral
assenblage but no marire fawa indicating that deposition probably
occurred under terrestrial conditions. Abunvlant large scale cross

bedding, carbonaceous shales, coaly: laninations and occasional

ripple marks further indicate a fluviatile sedimentary regime.-
The appearance of | acitarchs in the Geltwood Beach Formation in core
14, 6296 feet, Casterton No. ] and that of the un
- 'Gen.et sp. indet. Forma A'
Casterton No. 1 and core 19,

icellular organisms

in abundance -in core 12, 5609 feet,

5590 feet, Heathfield No.1 imply a
near-marine enviromment., | '
HYDROCARBON OOCURENCES . ‘
Gassy water in‘Tu'll.i.ch No. l (gases mainly methane and nitrogen).

~Weak gas shows in Crayfish 1

(offshore) and Robwrtson 1 along with

weak oil shc_ws in Hawkesdale 1, Woolsthorpe No 1 and Garvoc, are the
anly irig'iicatiqn of hydrocarbons. However,only 9 wells drilled in the
basin and only one offshore well hag intersected this formation.

EUMERELLA FORMATTON

Thisisa widely distributed sequence of - siltstones carbonaceous clay-

coal ( in seams and lines 1m to 3'm thlck) .
Bccause it contains nore subg'rewacke and thereforé has a high average
porosity, the ‘upper part of the ‘Eumeralla formation was regarded as a
more prospective target for hydrocarbons than the lower. part.’

HOWQVGI."
drilling of the offshore wells in the 1 o

ate sixties indicated that .
zeolitisation of the sandstones had destroyed all
It has however prbduced'a thick seal for the rela
Hill Sandstone. o

ENVIRONMENT OF DEPOSITION

reservoir quality.
tively clean Pretty.

Conditions of low energy, interrupted by short pcrloc}s of high -
energy, prevailed throughout the Basin during the ILower Cretaceous

a generally consistent:

The region was one of ‘tectonic instability,

with shallow-water
Sedhmntationkamping pace with subsidence.

In the Mount Gambier
area, marginal marine conditions appear to have

ant volcanic detritus, and minox
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" ' existed, with broad flood plalns Lravez:sex‘x‘b_y stream channels,

. !L~/
B 7

marshes, mud flats, and localized deltaic fans; large duaou its

of pgat and coal were not formed. In tho casternmost paxt of the

1

basin sedmm.ntquun also took place on broad flat plains. a

neotllcuzd uwr\zm“nt dn,\'oloicd within the alluvial flats, swanps,

1

- and dgltas Coal developed fram drift material prmbably derived
fram areas around thwe wuu m wxl of ‘the basin.  Sone marine

inundation occwrrad in the port Campbell arca.

-

HYDR)CANJ(W OL\U“RI NCES .

l.Low:, of gas and salt water with guo in w]utJOn have bcen abtained

&

fran the' Buneralla Lom nation; Port Ctma,cll No. 4 produced 236
day of emulsifiad crude oil.

barrels/
Nune of the gas flows was sustained; so the
reservoirs were small or J“Ootll(,ted (Lcathheld %and.,Lone Areag?)

- In fact the Bumeralla has ylolded the most hydrocarbon shows ~ a
total of 10. after Port Campbell 4 above Flaxmans 1 yielded
7 x 103 M3D gas plus 87° apl oondensate t}us gas flow ooamng fran
1200 m,tn:s below the tope of the unit, probably from a fractmed
zone. Obviously as well as a suitable seal, the Eumeralla ho]us

same potential as a source mc.k partJ.culauJ y in the eastemn part
of the basin.

N

B. SHERBROOK GROUP:
- 1.WAARRE SANDSTONE:

1

Thls caPrises coarse gra_u;cx} soxret:m:s arqll]accous sandstone, with

sane interbedded silts tom_ and carbonaceow oh:l]Q It is a non-

marine unit which is ab:)c.nt in the Tyrendarra Embayment and probably
over local palootopcqrap.u\, highs. PReservoir properties are generally
good. . The range of highest porvsities measured. on available coreg

is 20 -25%, and the maximum neasured pPermeability is 4840 nd

- Thickness have rangad from GOm to- 140 m. |

thholc,\glcal studies of: the Wam:re formauon mchuat:g, t;hat part of

it was deposited in fresh water and part in salt.
produced on test also include both fresh and salt,

F‘ormatlon waters

The fresh fomltlon
waters produced in I‘trgu._,ons Hill No. 1 and Sherbrock No. 1 could

oonoelvably ba ooxmate but the hlgh propm tions of blcarbonate suggest
that a meteoric origin is more lJ.kely If th.LS is so, then at lcast:

parts of the reservoir mist be oontlnuous over oonsmderably chste.\nce

E‘NVIR)I\MENT OF DEPOSITION

A parallc envi ronment is indicated low in the comu.nce where probable

_ marine-or partly marine mudstone and sand Istone are interbedded with

coaly layers. Higher in the bequuwco coarser terrigenous sands

followed by a conglomerate mdlcate a subsequent regression of the

s¢a.
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PRELIMINARY DYSCUSSION - Cont/. ., .

HYDROCARBON OOCURRENCES

Poxt C;zrrk.i.ll No, 1 pn)ﬁmwi a shstantial flow of gas (117 » J_O3
Pl D) which was not sustained. Port Casgiv:ll Nos 2 and 3 Produced

gas and salt wator. All O_Lhe.[‘ wells in the Port Campbell arca

produced either sal Ly or frush watm.v:. OLLzhore in the Port Canpibse] ]

area Pecton 1 produced 4 x lO 3 D while Caroline 1 was capletsd

as a Q0 producer in the C;m\bic-r sub basin in the North West.

2. FLAXMANS FORMATION:

The Flaxmans Formation transgresses the basal Waare Sandstone and

consists of dark grey malme shales, glauconitic: ~,:thst:ones and
minor sandstom_s

ENVIRONMENT OF uzmsrrrou . ' _ )
Flaxmans Formation was deposited in’

a transgm.>51ve nearshore shallow
marine enviromment with recurrent }ugh-cnergv mndmtlons 'I‘he nearby

- landmass supplied detritus fram emtannrphxc baserent and Lower Cretaceous

sediments. Volcanic detritus could either be derived from older dcpow.ts

or represent the last manifestation of the vulcanism which began in the

Upper Jurassic and continued spasmodically th wough the Lower Cretaccous;

its souwrce appears lobLlcho'! to the Port Ldﬂ‘\p}‘(,ll area.

lIYDn’OCZLxl‘ON ot 1\“\‘ NCES

‘No evidence of hydrocatons has been noted; the formation has vy

low porosity and permeabili ty.

3. BELPAST MUDSTONL: :

'

This umt confomably overlies and .mterfnm,rs with the Flaxmans

Fomxatlon, except in the Tyrendarra Dnbayrrent where the total Upper '

Cretaceous section is thin and it unconformably overlies the Otway

Group. The lithology is pxedamnant;ly marine shale or siltstone.

ENVIRONMENT OF DEPOSITION.

Mud,clay, silt and coarser materlal were dcposxted conwnporaneously
with chemi cal precipitation in a restricted basin of deposxtlon,.

calm, le.ghtly alkaline waters, under rcducmg COI’ldlthI”lS with the

fommtlon of glaucanite and sulphldes The macro- and mcrofaunal

associatiaons are L,haractellsuc of such an envmrmment

‘HYDROCARBON OCCURKENCE,

No oil staining has been abserved in either

e cores or cuttings
of the Belfast Mudstone .

Hovever when the Lh].c;( nmarine Belfast Mudstone
is at ¢ uf; l(,J_Q!)L e pth 1t can he regarded as a potential hydrocarison
source.,

SN < L

L
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- PRELIMDNARY DTS CUSSION - LonL/ A
4. PAARATTE FORMATION: '

The Paaratte Formation is the rogressive phatse of the Sherbrdok Group

and camprises marine o mullc ul“zcomuc e .«um’btcn: s and

siltstanes. The porositics of U]L_.Q«,JKI stone are goner all§ mxlerave to

high and permeabilitics are ol athOLgh reduced in places by »Avil;t_-,:

‘material and wcnuml canents {aincluding chlovite). The amount of cenent

dec:reases_ towards the top of the sequence. - Permoabili tl.(‘S ug to 2390 nd have
.h;\fm re\:ordad in the Paaratte Formation (MoLmL Salt No. 1) '
INVI R.)NMT‘ NI' OF ¥ POaI TLON.

‘The sediments of the Paaratte are nargmal maring’ o” paralic, c'cposmrd

in deltaic, lagoonal, and shallow neritic areas.Iron SLllcat.e, ferrugmoua

chlorite pellets, and, in same par ts ; ferrugmouo Chlorite cemc.n* were
formed by flocculation of 1ron gels produced by clm\atlc-psﬁogemc processes
on a nearby landma.as, Similar corditions probably recurred at different

. times during depOblLLOn of the CLudles and Pebble Point Fo_rmatlons.

The sanistone was uoposmod in: oudlzlng to slightly reducing conditions with

.,llght:ly a]kalme water and little organlc matter.

Fram the. dulllng of offshore well Pecten 1X, the Paaratte formatlon vas

apparently deposited An. shallower water.of fshore than in the

nearby omhox"c,
“wells, as it has a }u,gho

I sand content and contains silt rather thdn
Diachronism of thi mnmuon pLevmusly demons tr ated on

qhalc

shore ‘was also xnu»m

in Pecten 1A whuc the 1owu Paaux at.t:e formation s time Cqulvalalt to the

UPPCJ. Belfe d.'at ’\tu’ist_onc in the ormho; e wells..  (In these correlat_lon:;

Cthe Paaratte is dlsun«jmbhod fram sands in“the over Lylng Curdies’ lormauon

by the prc%c-nce of abundant qn,en rx_llcts (? chlm ite).
HYDROCARBON OQCURENCE.

Waxy oil was recorded -in Port Canpbell No. 1 at 1427 m.

'5.CURDIES FORMATION: :

Conformably overlying the Paaratte Formation,
deposited in afluviatilc environment

the Curdies Formatibn was
and consmsrs of quartz sands, also
‘with good’ reservoir charactcrlstlcs, coal and nunor siltstone.
known cambined th_l.d(n(‘ss of the Paaratte an:l Curd1e°

The maxumm

Formatlons is 880 meters
in Prawn No. 1. ‘In scmé areaa they are absent due Lo eromon.

Thc. Cmches Farmation has mgh poro¢ity and fair to good perme‘ability(~ 31,00'"1,

Port Campbell No. 4) | o b
ENVIRONMENT OF DEPOSITICN.

Inner parallc to alluvial condltlons prevallod in

the onshore part: of tho

Otway 1333111 ’l‘m\,kez. 'mdb in the trough areas: nay be alluv.xum d(.posm_od

in st.ronqu‘ enerqgy condlt LOII': Lhan in tht, intervene;

unq flatc,, wh:are coal
" formad.



. ol
904578 647

- PRELIMINARY DISCUSSI TON - Cont/. |,

HYDROCARICN C\";guruw_gr-::e;.

No hydrocarbons have lxeen reported.  Organic matter in sardstone at

1095m and 1266m in Mownt Salt No. 1 has been called '‘dend oil', but

i

later studies attributes its derivation to bituninous coal.

C.WANGERRIP C'IKJUP :

The Wangerrip Group Lu.\-onxonmuvly overlies the Sherbrook Group and was

deposited during me secomnad tra nsgressive-regressive cycle during the
Paleocene. 1It. conpusc a basal marine sand ( the Pebble Point Formation)

’Overléu'n by the marine to continental Dxlwyn Formation. The lower part

of the Dilwyn Formation consists of marine si ltstone, nudstone and shale,

to which the names Pember Muldstone Manber, Rivernook Member or Riverncok

Ibnmtzon have been appl 1(,\1 This grades upwards into thc, more contmc-mal

sequence of the revainder of the Dllwyn Formation, which is predaminantly
arenaceous with minor siltstone and coal ‘ o
This .s{aiijjx‘entary cycle is widespread wost of the OL\~ ay Rang\,q, dnd has an
average thickness of about 240 m. B

1. PEBBLE POINT FORMATICN

The Pebble Point Farmation at the base of the &\hn«JOme is a pnbbly pelletal

and colitic sandstone, 15 to 120m thick. A bclL of: foreset ~Jands is pralmtod

fram selsmic evidence to cecwr underneath the coastal area west of Port fairy,
adjacent to an area of calcarenite rich in ooliths (Eumeralla No. 1) and another
nore extensive belt of foreset sands occurs along Lho edge of the continental
shel.i. (Nautilus 1) l.hx, unit contains thick porous and permeable. sands over
! most of the basin and is nore than 840 m thick in Heywood No. 1 Bore.
- Porosity in the sardstone ranges fxom low to moderate, depending on diagenetic
P changes. The chemically cemented rocks have low porosity.
(  BNVIRONMENT OF DEPOSTTICN. | _
The formation was deposxted in shallcw water during a marine transgression.
"1‘he rounded detrital grains and coliths are lndlcat;ve of hi¢h energy currents.
! The waters were supersaturated in caleium carbonate and a carbonate cement
’ - was precipitated and carbonate coliths formed; -at: times drducmg COndlthnS
prevailed, and bxdexn_e and phosphate were prec ipitated. !
HYDROCARBCN OQCURRENCES. . |
No hydrocarbons are known in the Pehble Fomt. F omutlon Sénds with good
porosity. cmd pem\,ablllty are found m Mount Salt No. 1 ar;d,Flamnans No. 1,

but sands m wells appoear to e Of low permeabi, Iicy

t

Remlts fr-:m offohore drilling indicated that ‘the formation has sand - with .

goad ]LS\_WOJ.I. «Characteristics '(Ndut.llub L and HMurrel 1. !
2. RITAYN 1\)&\’1?\'1‘10\7 (Clb\lﬂ(‘] MbTI(S)

A

The formation lncluucs wmdbtone cuubonau:ouo vcmdy s:.ltstone, ind shale The
Dilwyn iom\atmn contains a thick !mnogcno( DUS rarine smltstonc., the Riverncok

|
Member, which is a useful nunku: horizon. [ o f

c. .- P .-
. ) v

v oe ot AL e men o b
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PRELIMINARY DISCUSCILW - (,Oht/
[NVImNI‘ﬂZNT Qr DEPO&)ITION

Initially deposited in a paralic environment with marine deposition shown

by carboxmte——cem_ntcd sardstone, glaucomto, ade 1so]atcd marine fossils;
small amounts of carbonaceous nnLLm* occur in the sediments, posmbly in
pro-delta deposits. , :
Desposition then contimi&i'during regression under prcdonunantly deltaic
conditions interrupted by minor marine ma,uzxs ions. \Luﬂant carbonacecous
material lignitic and. coaly lczmoc,, plam rul‘un‘a, burrows, - pyrite,
phosphatic fragments, anc glavconite, indicate that the waxtﬂrs.ware generally
reducing or neutral. L ' o
The alternation of coarse and fine carb')na'ccous- sadiments may be a :rs:s-;uif
of stream migration across deltaic flats. o
HYDROCARBON (I?CURRI'INQ“;)

Cores of th;v Dilwyn Formation fram Mount Salt No. l czhowod same fluorescence

- of unknown 01 1gJ_n

NIRRANDA GROUP: . : f o S BRI T e

- The NJ.rranda Gmup of Eocene age chsoonfornnbly overlies the Wangcrrlp Group

and is totally marine. It canpr ’LSL,S the Mepunga Formation (predamnantly

- Perruginous quartz sand) and the overlymg Narrawaturk Marl which consists
of marl, mudstcne and argillaceous limestone. : : : ‘

The Eocene strata rest. unoonformably on the Wangcrrlp gmup or eqm.valents

. 1n most parts of the Otway Basm In the Torquay sub-basin the Bocene rocks

relatively thin,as was the Voluta occurcncc,

consist of the fluviatile Boanah formation, overlain by the Demons Bluff
formation which is marine in the upper part. In the western part of the

- Otway Basin the Focene rocks are lJ.nDrl.LLlC sands (the Mepunga for.'matlon) and

, lmom tic lines tones (the Nelson f')rmatm on) ovu:la_m in the Port Carpbell

lﬁnbayxmnt by LO(.U\, marls (the Narrdwatm Marl).

THE MEPUNGA TFORMATION

The unit consists of fine-grained sandstone qudmu mLo very (‘OCLI‘g(.—

grained sandstone; in the Nelson Bore a conglum_. [lt.(. 2 m thick occurs
, ', :
at the base. C"namosxtc and llzmmte pellets are o

mon throughout and
the cement is mostly dolomite.

The high peroentage of dolonite cement is pmbably related to a primary
carbonate cement which ‘has been changed dlageneucally The pellets are

thought to have been formed by slight current action on EY fme-grdmed
precipitate. ' s

‘These basal sands have good porosn_y and Lxmnablllty, but have probably

been flushed in the onshore area.

E ‘ A thick section 150 m was- encountered in i’ectw IA offshbre (Port éarr@bell

Embayment area), the equivalent Boonah m Nerita cl.ﬂd Snail (Torcuay Basin)was

v
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ENVIRONMENT OF DEPOSTTION.

904578

The linmontic sandstone facies reflects a period when the sea trans

‘J

~

across a still unstable landnass. A basal congionorate at the -}:mttcxn' '
of this sequence in the Nelson Pore may be derived from the rewc.;rl~;iruj of
an older, possibly Fooune, conglonerate.  Inothoe saddstone, pellets of
linonite, ‘hematite, and Gocrhite and rowvied graing suggest deposi tion
under high-energy conditions in shallow cv,>:~:y‘g-$::\.;1!;é;d vaters,
HYDROCARBON OCCURIUNCES .

There have been no mulg ations of hydux arbons

2. wammn\ MARL,

H

Similar onehome and offshore cccurence as the mpurga

The unit consists of glauvconitic marly limestone mudgt;on(_ sandstono, and sandy

. .»: limestaone cantaining glauconitic pellets In all Lha,se rocks OXJ.dlZCCl
b glauconite, limonite, iron oxide pellets and OO].Lth.), and reworked ljmnl_tic
o rock fragments may occur. ' ’

Purplish brown glauoonlu.c marl containing lmonlu. and glauconite pellets

and spots of gypsum assoc,lated with pyrlte was onoountered in Port Campbell
No. 1. o ' R

ENVIRONMENT OF DEPOSITION.-

The glauconitic marly limestone facies was doloaxtoct acter a marine

P transgression over a shallow shelf area. lin_ Lun{’("rutu_l.{_ and salmlty

‘were suitable for s suprorting calcarcous organisig.  The ge.n.emlly Low

. detrital contents indicates that :sechntenmtlon Wwas taking place on a stable

shelf area adjoining a lc)w—lymg landmass.  Sandy limestone gives way to

A "~ marl and clean lummtom. tovards the tope of the sequance .

3§

HYDROCARBON OCCURRENCES .

No indications of hydrocarbons have been aobserved.

¢

HEYTESBURY . GROUP ;

P © The }leytesbury Group (generally between 150- 600m thick) was deposiﬁed in
; '  the mdespread Ollgocone-ruocx_ne marine trar

1sgression and dlsoonforma.bly over- |
lies the Nirranda Group "The lowermost uni

t, the Clifton. Formation, consists
of bryozoal calcarenite and Qquartz sand. The Gellibrand Marl is predcmmntly
grey marl, with same calcareous clay,

31ltstone and arglllaocous l:Lmestone
The Port Canpbell meesbone is predcxm.nantly calcarem.te and calc151lt.1te
The Heytesbury Group progxades seaward, the maxinum knOWn thickness

exceeding 1,500 maeters at Nautilus No. 1.

_ There sed;memts bec‘orre the
'l‘orquay Group in thi_. Tonmay Dnbaynmat (and are relatively thinner) .

ENVIRQWMENT OF DEPOSTTTION

Fran the rounded and vey coarse nature of the Juartz grains and bioclacstic:a'
g '

the lack. of clay matrix, (md the presence of carbonate cement, the upper
sedinents appear to haw boen dopouted in a

envirorment: i earlier,
‘ UYDIX)CARBON -OCCURRENCES.

shallow sea in a high c.ncrgy
in Uu, Portland area, cmu_cr L)Ondlthll.a prevailed.

No hydrocarbon occurrences are known despite high porosity
the sandy sections.

and permeability in

i
i
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 The near coastal areas of western. \/Jct_oma and southern South Australia

have attracted attention with respect of petroleun search since the later
part of the 19th Century. Early interest was influenced by the prospects of -

a thick section of Tertiary sediments and ,was stimulated by reported oil

- seepages and the obs served stranding of inspissated oil along coastal beacles.

The first well drilled for oil m Australis was the Alfred Flat Bore, drilled
in 1982 in the Coox ong area (near the Padthaway Ridge in South Australia,
part of t:h_ nOLLhorn margin of the Otway Basin). The first deep holes within
the basin were water bores drllled by the Victorian Department of Mines.

The Robe No. 1 Bore was drilled to 373m feet 'in 1915 by the South Australian
01l Wells Conpany wiho subsequently drilled wells at Tantanoola, in the

Hundred of Caroline, and ncar Anglesea. Thoss, and sane of the subsequent

cwildcat wells, wore hased on surface indications of s t;mCt_ure. Mount

McIntyre No. 1 was drilled to ascertain whether any oil had accunulated

through distillation of organic matter in carbonaceous beds by volcanic

intrusion or by the folding of the heds as a result of the intrusion.

After the 'drilling of numerous shallow wells which failed to produce
significant showings of }ydrocuLbon%, interest waned and the theory
developed that much of the thick '1‘crr.1ary section was of continental origin
and therefore unatLractJ_Vo from the petroleun vweprLnt - The Nelson hore
was comnenced in 1941 by 3omt Camonwealth and State Authorities and
abandoned at a depth of 2227m in November l945. This well indicated .the

. considerable trﬁ_ckness of sediments present but no significant hydrocarbons

were enoountered “In the ensuing years government authorities mamtamed

interest in the area but mvostlgatlons were restricted ma.mly to fact

' geologlcal mapping. © Evaluation studies carried out for various interests by

overseas consultants and local geologists were inconclusive due to the -
paucity of” subrurfaoe information. . ,

The first apphcam on of geophysms to 011 Pros poctmg in the Otwny

Basin (to ascertain the nature of a structure which was about to be
drilled for oil) was in 1930, when J.M. Rayner conduct.ed,a magnetometer
survey on Knicjhts. Dame in southeastern South ’\ustralla.

The subqequcnt drlllmg of the dawe was, unfortumately, stopped before the

whole of the Ter Llary section }"xd been penetrated, and results were.
inconclusive, -

v

An airborn magnetaueter survey ca.‘rried out hy the Zinc Corpm ation m

1949 over the westemn parts of the area indicated the probably laxrlwwm

o llnuts of the basin and outlined areas of thick sedimentation in the

Mt. Gambier and Portland areas. - BiM.R then did sare gravity and magnetometer
surveying in'l949—50 in southwestéxn Victoria and the South Australian.
Department of Mines ran gravxty surveys in aouthoastern South Australia

fram 1950 to 1954. : x B )

The dlsoovexy of oil at Rough Pange in Westem Aust.ralla in 1953 created

a renewed interest 1n petroleum exploration through Australla - After that

thf, I‘rome—Broken mll Conpany Pty. Ltd., conmenced active interest in the
vn,stlgatlon of the sub~coastal basins of South Australia and Victoria.
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: In f ol lowing years other G;‘.g:/loratiori"C:an?"u}u':. have carried cut inves tigations
mthz_n this province. ‘Thess include Gor weral I,.\:iuomtlcn Company of fustralia

Lt., Beach Pe trolcum N.L., Socuth Bast Oil .,)meuch 0il Dewlom'ent: N.L.

PlanLt Oll N L. and Haematite Lo\ploratlcap Py, Ltd A gravity surw-zy

Australia in

_,cdlmmtary and structural
_ favourable wn.h qupect to petmleum search were present. Interest

‘txge'g.rea W s stimulated in 1959 when the Belfast No. 4 bore drilled by
R Y B
@ Vic:tonan Mmes Department: at Port Falry

mtersected marme Cretaceous.

‘Same year the f.Lrst well drilled by Frome- Broke.n mll Campany ‘

G 11 discovered a .stmng J.m.tlal flow of nch petroleum gas with
ate _and-traoes of oil .associated withvmarine Cretaonus sedimants.

‘Since. then approx.undtaly
mclud.mg 12 offshore wells. Of thebe 18 hawve

generally’ from the Waarre Sand.;tono or thc

‘3 _The four most uignificaﬁt shows are fram Port Campbell No. 1 and

'L 1 and Pecten No. 1A, all in the Port Campb\—" l—Pe‘terborOUgh_
area of'the Port (‘arrlpbell Erbaynent.,

- Dorl. Cd; pbell No. 1 produced gas at a madmum rate of 4.36 M\lcru with 6
f,barmls pcr day of 659 APl condensate in a drillstem tests of the &flaarr:
'..,andstom,. On production test fluw rates and pressures steadily daclined

anci tht; well bogan to produce salt water, indicating a very limited reservoir.

Port C‘anpbell No 2 produced gas md gas cut water fram the Waarre Sandstone. ‘

qut Canmll No. 3 yleldcd a small gas flow and salt water fran the Otway

up Port (,ampbe,ll No. 4 omduoed sxrall anounts of o:.l (Max.~SBPD) and gas
-fxrxn ‘two'drlllstem tests of Ot:way Group sandstones. APl gruvity"v\'rés{_':is@ to
380 and"pit ctlon was aocompamed by,braduish water I’lamzans No 1

-shows “dnthe: ,Paaratte Foxlmatlon Naarre Sandbtone and Otway'Gmup

'«‘{;i—* \ ‘ ‘“ ‘?m

A flqwed 90 - 14sf

SRR A et o
. .;'..»_', ! *’;“f*“‘él‘}%? ’ AL
arbonfdxo*<1d9‘w1th‘ . 3.1?1‘:,’ J‘J?%{h ,’11‘,-;
) A lr': i

;v»‘ :

: ve bcen the :Frome-—Brok

v«-‘r“‘»z ,u

'Pdrsuxt Oll Ccmpames o b
gL i i . . B
(.‘)“f geophysa.ca.l @qvloratlon ha° been done

‘entlre basm az

\d qravn'y oovcrage of !the "
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Offshore seismic cowerage is fai rly dense var
- line spacing an most of

cantinental slq‘)e

ying from 2 to 10 kilometers

thoe contlnental sl )c*lf with s

The edxln.r sl
is Poor quality and inad

pParse coverage of the
1oot.mg conmenced in 1966

.Cqui" for LO]lJ")lu
.anludc those done L,lOQL ins!

quality was muc
mapped down to. the lewer part
indicated in the

and much of thig
rmpoinq The more recent
97) by Interstate.
ar lm cata and
cof the Otway Gr: Oup .
of fshore par t. of thL Port

sunveys
wre in 1973 ang

Racord
1 dnproved ompamd to e

Structure ooy Lcd bom

" Two. s.tmctumo wmo

Can &J‘ ell Luwaym-lnt but tihes
v'lxavx_ hot boon drilled. . ) ' ‘ o

}‘crumtu shot thmc sunvy* t;ot;alling 4,500 }»’Jn cjf 24 to 7.< fo]d data in 1972,
1973 and 1974, The results shoid con

_\‘,ns‘;idz ~rable 11 prove
surveys but good quality data was

1rr‘nt: over:
seen onl) ke wn Lo the base
within the Cre

earlicr
Extensive faulting'w:ixs evident: Lu COUs

e of the lertiary.
on the Musse) ] Platform,
but mippmg of Cret: AQOUs st

ructires was Jmubmul by mult:lple from the
‘1\~_rt1a1y : T : '
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PETROLEUR PROSPECTS :

This section will. brieflv discuss the
Otway &asin. Fig 1 illustrates

hydrocarbon shows encountered in onst

pe Lmlcum proslx_ctq of the

the staL)_gL iphical distribution of

wre and offshore exploration to

date amd also grades the llt.hologlml units with respect to their
Reservoir, source and secal potential. |

(a)

By reference to the

' Strandings of coastal bltumen along the
: bee'l well documented for over 100 years.
Lhdt the sanple
c.mde oil sludgc, discharged at sea by tankers.
high, mdlcatlw; of
~ derived from non-marine higher plants.
of ba.tumon were seen. One famlly, the lighter,
p&uafflmc in canposition. : o
The heavier group had a palaffmlc
had a strong simil

LOWER CJ \l‘lACLL)U‘

SOURCE

Popular opinion seems to regard the source potential of the
Otway Basin as poor,
the BMR and Shell.

this op:uuon having been expleosed by

The reasons aopear to be alleged low

total organic carbon content in Post-Otway sediments, predaninance

and mmaturj.ty

Hcmevc.r, the »reputatlon appears urdeserved. The Otway Basin has.
produced a number
shows, indica

of humic content sugges tmg gas—plono source,

of significant gas condensate shows and some oil
ting that gr_mratlon has occurred. Thcre are sone

indications from recent work that the classic ideas on the level

‘of maturity required to ga,nerate hydrocarbons may have to be |

rev1s¢,\d downwards . Alternatl\mly, in the Otway Basin, as in.so

mamy other basins, generation could have occurred: at deeper

levels and migrated into reservoirs which are wi thin the immature

zone.

Statigraphic column shown in Fid l thp follcx«ung
g

form.at;lom va source lOCk pot_enmal

Casterton Beds :
Eumeralla Formation - (Major) .

Flaxman Formation
Belfast Mudstone - (Major)
Paaratte Formation -

UPPER | CRETACEOUS -

TERTIARY: - Eastern View. Member (Majar)
: -~ Panber Mudstone :
Narrawaturk Marl

Jouthem coast of Australla have

In all but one case they found -
S represented naturally occquJ.ng oil and not fuel oil or

The pour points were all
a high wax content which characterises crude oils

Furthermore, two distinct famllles

was lughly paraffinic to

to naphthenic base. The first group

arity in conposition with the crude oil recovered in

Port Campbell No. 4.
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cagare

Source rock reports on the Otway Basin are CoandlctoLy However,

if one were to accept the conclusions reached, the “Overall. impression

ez ae

would be that the Otway (‘Loup cantains. fair c;umce I.OC](S for gas, with
in same cases possibility for oil; that the Uppcr Cretaceous contains
poor to fair gas sQurces, but unlikely for oxl and that in nost
onshore areas the salmr_nts are immature. .

In evaluating those oonclusxons several faLtOr':v npo:] Ll«ln_lflCdthn

e

‘ Flrotly the reports by the conqules are ten vvms or more old aﬂd do
not incorporate the later ideas and techniques.

Secondly, the nuwber of samples, purucularlv in tho Up{xr Cretaceo
‘is relatively spa.LsL, and’ usually- confmed to cores.. ‘Even so, the
flgures for total organic contents in mos_t Upper _(.retaceous'sanp] e€s m.'“
relatively quh, generally over 1.0% which cons idering- this crlterla
. alone, would rate as a goad hydrocarbon source rock. m samples of ‘
Upper Cretaceous showed total organic carbon contents of 3 to 8% -
%. . which would constitute excellent hydrocarton source. Thirdly, amd .
o perhaps most significant of all, the great mass of Upper Crct.aceous .
_section in the Voluta TLough has been tested by one well only, Voluta
No. 1, and even that failed to reach the base of the Uuper Cretacecus.
Much of the Upper Crotaccous section that has been: pomtrated has been
cmshore and relatlvely close to the shoreward margin of the basin,

us,

e

T T R e e e
; ?

%~

ol

LTI

near
the regressxvc end of thn. t;ransgreqswe—regrebolvo cyele. ~Therefore it

could be expected to contain a hjgher pxoportlon of land denved plant
mtena.l '

The Uppez. Crct:ac‘oous marine t_ra.nsgreualon in th@ Otw&y BasJ.n, is

i camarable w1th the Upper Jurassu. mdrlne trans gresomns on the . North

. " West Shelf and in the North Sea. Its source’ potentlal has not been Lt_SLPd
L and it could be a significant source of oi]. '

) ' 'IO ‘SUM M UP:~The Lower Cretaceous Otway Group appears. to be & proven sourcu

' for both gas and ml N&urly all of the hydrocarbon slmws and the ccxactal
bitumen strandings appear to have been denvc—:d from the Lower Cretzu.eous
e ‘and two distrinct families have been recogni zed pown,bly fram two differerit
% . source horizons. Suppoxt for tlus concenpt is seen in the dlst_mct
difference in the cordensate tyoes betv\reen the Port Campbell No. .1 and |
Flaxmans No. 1. wells. The D;war Crotaceous dppcdrs mmature in same of

! .the areas whexe shows have been obtained,which is imdicative of mgratlon

; fnom the deeper basin.

- The Upper Cletaceous hd"i a potentlal for gas '_a'rx:'i could prove-to have a
SJ.gTuflcant potential for oil. o : .
i,In many of the areas where it has been penetrated, t.heb‘mer Cretaceous
‘has been described as nnmature The pPresent day theremal gradient varies

fram about 2, 50 c/loo metres offshore‘ to about' 4 .O_O‘.C/lOO‘met’rAes ncar
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the northern margin of the basin.
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Shell has
.ap;kaars to exist in the Upper 1, 200 metres of the section.

o9

904578 &55

noted that a highér gradient

The value of

2.5° C/100 metres is camparable with the Danpier S‘ub—Basm of the North-

. West Shelf.

Practically no figures are available

Tertiary.

5 clear that the Upper Cmt_a«,eom 1s mature in the
"deeper parts of .the Voluta Trough.
; for total organic carbon in the

“In the marine section at least thoy could be expected to -

be low. The Tertiary hoawvever, is possibly Jmnature thrbughout the -

basin, and therefore

Iaw with respect to a potential source.

(B)" RESERVOIR AND SEAL:-

By reference to Fig 1.

postulated for the Otway Basin,

AGE

——————

Texrtiary

 Upper

Cretaceous

. Lower

RESERVOIRS

Port Canpbell
‘Linestone

Clifton Formation’
Mepunga formation
Di lwyﬂ '

Formation

Pebble Point

- Formation

Tinboon Sand. -
Paaratte annation

Nullawarre
Greensand

Flaxman .
Fonmation

Waarre

- Formation

Eureralla
Heathfield
Sandstone

Pretty Hill
Sandsteone

The fo]]owmg reservolr

'SEALS

Gellibrand
Marl

- Narrawaturk

Marl

Narrawaturk
Marl

Pember
Formation

_ Pamber

Formation
Bel fast
Mudstone

Belfast
Mudstone.

Belfast
Mudstone

' .Begjgast ..

BEumeralla

Eareralla |

Eureralla

"S and seals are

GRADING

Fair

Fair

Fair to Good

Fair to Good

Fair

- Good
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Although several wells have had substantial shows of gas, no commercial
hydrocarbon accunulation has yet been found in the Otway Basin.  Gool
initial flows of gas were abtained in Port Cawpbell No. 1 (4.2 MMcf/
» fran the Waarre Fonuﬁticm) » Flaxmans No. 1. (250 Mct/ frnm the Bumeralla
Fomﬁt:ion) ‘Por't Canpbell No. 4 (160 to 219 Mcf/day frcm the Ewm;aila
~ Formation, énd Peéten la 4 x 103 r-I3D fram Fumeralla). ‘ A . |

Nane of these flows was’ su.,ta.med and in each case the reservoir pressure
fell rapldly, indicating that the zones tested were vcry small.

- In all,fram 170 wells drilled in the Otw-\y Basin, 50 of these have had
hydrocarton or OO:2 indications from the followan potent.lal PeServoirs-
ranked in order of present hydroaa.rbon shows.

Eumeral la )

‘gizg; Hill g - 90% of sh'ows. have occurred in these Vformationv
Paaratte ' ' ‘

Tinboon . -

Pebble Paint

Cilwyn

C.  STRXIURE:

The majority of the wells drilled in the search for oil since 1959 have ’
been sitad an closed melclmes 01 fault tr aps defined by seismic |
uploratn.on alt_hough Fergusons Hill No. l and Sherbrook No. 1 wc,re
‘Slted to test poss ible p.mch - out of sediments against an upllft
 Anglesea No. 1 was an off-—s\.mcture stratigraphic well.
The location of viable structural . traps is probably the most difficult
phase of further exploration in t.he Otway Basin. Conta.nental breakup has
given rise to major structural nove:rent mostly down to the basm normal
faultmg How«.vez, except in oertam (Torquay- Basin) areas movement on
» the faults had largely ceased by Tertlaxy time. This has resulted in a '
paumty of closed Tertiary structures which wou.ld be required for
entrapment in the topnost Upper Cretacecus and the Lower Tertiary mservo:Lrs
Seismic definition beneath the Tertlary has not been good so that Cretaceous
structures have been hard to define. All t}us nctwithstanding, structural t.rapc
do exist, as evidenced by ca.lbon dioxide accumulations at Caroline and
Kalangadoo. It is likely that nos St structures detmed_w:.ll be dependant on
fault closure. However, dip clos od anticlines associated with transcurrent
faults are also likely to exist. Stratigraphic traps “dre undoubtedly
present but Ymi*d to locate with present >“.LSI'U(, definition.
The nost prominent structural fe at.ures in the Ot‘way Basin are horsts and
" grabens or half-grabens produced by tens ion, and trans scurrent faults and
short. en ec,helon £1‘actun.:. puxlucoo by shear. Although many of m, faults

are ;x)at-depox’ltlou.a} sane were oontcmporanec,us with sedimentation.

14

o



v
v 04 F W% e € ST e g

e ey s s

s T T T U PR,

. po
904578 g5z

Fault L.mps or pinch-= outs wludl have '"om\( as a r“sult of: ‘aom—to—
basin' faulting are to be Q.\’p()CLOd Stratigraphic trnpo may occur

in areas of r'apid‘ clastic sedimentation where floods of coars e chrlLu.J
produce localized or blanket-tyoe sand lenses. o
Folds are more connmon m the Lastem half of the basm t)mn in the

west. The. nature of many of the folds is d.Lfflcult to dc_bermme bccauée
of umooquat:e seismic control “but same are cer tamly compn. sional. Scme
of the subsurface u.atun:s are confined to sediments older than thc

Sherbrock Growp, others Lxrbmt J.nto the Sherbrook and Wangerrip Groups,

~and the most persistent affect the Heyte b\u:y Group. Scme of the anticlinal

structures appear to plunge- bowards the long axis of the baon_n Elongated

folds may show closure at onc or rore places along their axes; the extensive
feature through lla\mms No. 1 is typlc:d. ‘

Antlclmes or monoclmw may be aSSOletOJ meh 'do(m-fo»—ba'sih‘ faulting at
the edges of trough., o

o Seismic records show dome~like s Lructurcs in cr‘x ain youngu‘ sediments,

in the areas where vulcanism is known; they are pcrhaps caused by basaltic

intrusion or extrusion.: 'L‘rnpq ooqu be credted by updoming. by the intrusiond

. or by drapmg over ri sos caused by th e u,tx:uslons and extrusions. The latter

nught: be expected in cxu:‘le“ '*od.umm_s a>soc1at0d ‘with Lhe Upper Jurassic

to Lower Cretaccous (?) vuli canlsn, or in the castem p:irt of the basin

'where the older (OllgOCC‘_I'IL,) Volu,anlc“' oceur.,

Trap., may occur below angular unoonformlt_les around the gouthem and

eastem. margnb of the basin. chever, throughout ruch of the Otway Basm

sequence nDsL unoonformlmes are followed by marine tranogress;tons and the

,d&,poutlon of ooarsegralned gunerally porous echments which would not

prova,de a oQZl]. Traps oould be developed offshore along the edges of

sballcw ba.»amnt features" such as the Wannunbool Rldge and south of Cape
Oucay ‘

‘ The large foreset structures shown in selsmlc records in the area west of

Warrnambool and offshore could supply E.XCt_lant reservoxrs.
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CAPE OTWAY PROJECT S o ‘«

~ SECTION 5 . (CONTINUED)

CAPE OTWAY AREA (PERMIT AREA V79-3)

1. Sea Floor Configuration

Permit Area V79-3 e'ncdrp-a'sses the Victorian waters on the continental shelf
to the south—we st ‘of Cape Otway and extem’llng eastwards mto Bass Strait.
'It thus includes the offshore region between Port Campbell and Iorne, an-

. area of 4485 }cm2 of which all is above the -200 m sea*floor contour.

Though several infilled channels are recogm.?able in deeper waters beyond
the scuth-west bcmndary of the permit area, these became masked or disappear
. as they approach the ax15 of the Cape Otway-Klng Islard High to m. north-east

A pmum.nent submaring rldge extends across the permit area in a souttmwestward
direction from Cape Otway ard is probably the surface expressmn of a shallow
ocmtlnuatlon of the Otway Ranges ngh

The sea floor to the east of the Cape Otway—Klng Island ngh slopes gently
towards a central basin depressmn sltuated to the aUU.th of 'bequay and
- Anglesea. ' :

2. Basin Development

The reglon covered by the oermt area includes two ma Jor basmal units that

. are separated partlally by a positive tectonlc element whose axis lies between‘
the Palaeozoic high of King Island and the Mesozoic l'n.gh of the Otway Ranges.

: Selsmxc records reveal that there is a corridor across th.ls axis connectmg
the Port: Campbell Exnbaynent and tm Torquay Errbaym:nt

‘I‘hese tw:) basm unlts have undergone three main stages J_n the:r developmient

~ which are related to 1n1t.1al movenmeant and final drlftlng apart of the -

‘Australlan and Antarctlca continental plates. f
(1) 5 A proto~r1ftmg stage from Late Jurasslc to nud~Cretateous timég
dum.ng whlch the nonmarine: Otway Group sed:.ments were depOSJ.ted in an
. intercratonic basin extendmg through the Otway, Bass, and Gippslard
Basins. - : : ‘ ; _ .
" ~ Denham and Brown (1976) belleve that mstead of-a smgle rlfted basin,
the Otway and Strzeleckl Groups . were forrred in a series of mterxrontane

i basms which bear no relamonsmp to the Late Ctretaceous and Tertiary

o of the Bass Stra:Lt reglon | #

A riftmg stage durmg the' Late Cretaceous and Early Tertlarv, when the ,
" marginal marine and: deltalc Sherbrook and Wangerrlp Groups: respectively
accumulated in two super JJTpand and lappmg basms Dermam and Brown
(1976) - consuier that the Sherbrook Group- sedlmentatlon in the Late

(2)

Cretaceous occurred ‘in discrete basms separated oy t_he Cape Otway-King
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Island ngh whlch terminated with a prec1p1tous eastern edge as
expres.,ed by the north-south. Sorell Fault,
This mterpretatlon of Seismic data implies that Upper Crctacaous -
.sedm‘ents are absent fram the corridor connecting the two major
basin units. However, marine deltaic and fluvio—deltaic sediments
of the Lower Tertiary Wangerrlp Group were apparently deposited throuc
this corridar. .

(3) A separation stage durmg the Mlddle and Late Tertlary ;Lntroduced
widespread open marine OOndlt:Lons across both anaymnts and resulted
in a laterally continuous mver of carbonate—rlch sediments.

3. Petroleum Prospects

The oonnectmg corridor between the 'I‘orquay and Port Campbell Embayment.s
appems to have been in exmtenoe since earliest Tertiary times. A simple
palaeogeographic model is here suggested for the Cape Otway area so that
the scarce bas1c data can be more purposely arranged towards petroleum searc

'I'he tectmlcally negat.we belt ln.nklnq the 'Dorquay and Embayment ahd its
extension into the Port Phllllp Graben is regarde 1 as having provided the
trunk dralnage channel for the central Victaorian hinterland throughout Early
Tertiary times. Although same outflow into the land-enclosed Bass Basm may
have occurred over . the King Island-Mornington Penmsula Ridge, it seems "
probable that the main outlet was through the Cape Otway corridor and across
the Mussel Platform to the ocean to the west. This major trunk river system

has been responsible for deposxtlon of the fluvio-deltaic sediments of the

~ Eastern View Formation in the Torquay Embayment and their marine deltaic .
“equivalents in the Dilwyn Formation on the Mussel Platform Both formatlons »

consist of dominantly sandy- beds with intercalated carbonaceous shales and
minor coals. (Abele, 1979). '

'Stratlglaphlc traps are lJ.kely to be present as there are a great variety of

facies pre&.nt The sequence is broadly sealed by such Middle to Upper
'I\ema.ry argillaceous units as the Narrawaturk Marl, the Gellibrand Marl, and

" the Puebla Formatlozn

There are source rocks in this deltaic’ camplex with!enough maturation to be
capable of generatlng hydrocarbms -in locatlons with sufficient depth of
burial and geothermal gradients. : :

These’ include the black carbonaceous marine Pember Ministone and the equlvalen
of the Anglesea coal measures in the thick Eastern View Formation.

Favourable comparisons with the depomtlonal env1ronment of the Latrobe Group

in the falppsland Basm, and the similar age of petr‘oleum occurrences - there,
are not unreasonable _ S

Prevxous explaration wells in the 'l‘orqtay Embayment (Nerita—l & ‘Snail-1)
a.nd on’ the southern Mussel Platform (Prawn-l) were not sited along the main

'deposnlonal axis of the deltaic System cutlined above. Only traces of |
‘ . hydrocarbons were found in these wells (Whlte, 1968 McPhee, 1976)

: ' - i
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The permt area also contains potential for pPetroleum search in the Upper .
- - Cretacecus sequence on the Mussel Platform. The Belfast Mudstone must
- everywhere in the Otway Basin be regarded as a significant source rock for
both oil and gas. Although the Waarre Sandstone is the most probable
re.servou for hydrocarbons migrating from the Belfast Mudstone the
stratigraphically higher Timboon Sand should also be mvestlgated Further

to the east, the latter umt pasoes without 51gnlf1cant llthologlc break into
the overlying sands of the antern View I‘onmtlon
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