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PROQUSS EVALUATION or BASS BASIII

---------------------------------

Thi. report i. planned to review the progre••ive

re.ult. of explor.tion in the •••••••in. sa...x c~nced

work in the ••• in in 1960 and the followiD9 progr_ h••

been carried out by B....x, and l.ter •••0, in the follow­

il19 year. -

Geologic.l B••in Survey
L.C. Reed

a... •••in ,ei••ic
Survey

a••• 110.1 Well

•••t Kil19 I.land Sei••ie
Survey

•••• 110.2 well

•••t a••• Str.it S.i.-ie
survey

•••• 110.3 Well

ca-pleted

•

•

•

•

•

•

•

•

J)ecellber, 1961

May, 1963.

october, 1964.

hbruary, 1965.

May, 1965.

Septeaber. 1965.

OCtober, 1965. \

May, 1966.

OCtober, 1966.

April, 1967 •

f

The ·.xplor.tion proqr_· .et out under Section 1

of the •••• • ••in Aqr....nt e.ll. for renew.l of the aqre.­

_nt .fter coapletion of three .xplor.tory _11. and the

followiD9 r.port _t. out • revi_ of the r ••ult. of the

progr_. In this -anner it _y _rve ••• \JUid. to ••••••

the proqr_. which •••0 will propo.e •• oper.tiv. for the \\
period of an .xt.n.ion. .. \



.
1

/,
~

003006

2.

I • 'IlIVIQUI ItppY

Lyman C. Reed wa. reuined •• C!onaultant f~ a

CClIIplete baain atudy ~ our proapective baaina. The

Bu....in work wa. carried out in uaoc:iation with

A.'. Maunira, United GeophyaiC!al COrpo&"ation, fJ:Olll

March to OC!tober, 1964.

The report .\lbcUvided t:he ..dimentuy aequenc:e

in the Buin into four unit., .ttUl,Pt:ed to ...... the

litbolO9Y and environlDllnt of each unit, althcN9b no

.tr.tip.phiC! evidence wa. available, and to .tate the

lIlain target. for exploration.

SCIlla of the the... put foa-ward bave been proved

incorrect by the re.it. of drillinv, but the badC!

geol09ical hiatory of the ba.in r_ina a. poR\llated.

C" ant. will bel IIIU!e on the type. of exploration target•

.....Md by Lyman bee! in the light of the drillin9

re.lt.. Mo.t 07W.nt. and chapter. in t:hi. text will

bel Mc:e.llU'ily brief, •• it i. planned t:hat ...d will

rev1.., the re.lt:. in deuil durinq the next v1dt.

lIo't>Mver. the tilain9 of t:hi. report: will a ••iat in 0\11'

evaluation ~ the ••110 PZ'09l'- •
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Thr_ exploration _11. have been COJIIllet:eCl to

dat. and in ..ch ca.. they w.re located on featUS'e.

outlined by the orlqinal Ha8wx ~ey and eel nted on

by Lyman aeed.

a... No.l Well wa. plannad to te.t the .. It..tone

reefal buUdup" in the young Tertiary "ction. There

wa. no .tructUS'. pre..nt at thi. location and, after

proving the ex1.tenoe of volcanic tuffit:e, the _11

ddlled to 7717 n. before bei"9 a})an6)ned. The ~ll

provided u..ful .tratigraphlc lnfonation.

aa•• No.2 Well wa. located on the clo.ed .true::t:US'.,

40 lIqUar. all•• in ar.a, with 250 ft. of cl08UA at the

Bocene tJnoonfol'lllity. .a884 on .ixfold ..JMaic ~y

in addition to our ol'iqinal line., the .tructUS'....

con.idered to have had grOlllth dUl'i"9 depodtion. The

~ll drilled throu9h to ba...nt but did not .:how any

trace of hydrocubona.

aa•• No.3 Well _. al80 located on the clOlled

.truc1:UI'e, tault:eCl alonq the .outh W••t .ide, and having'

an aerial atent of 22 ~e alle.. Vertical Clloaure

_ ••att.ated at 300 ft. at the .~ne UnconfCll&'a1ty. The

~ll drilled to ba...nt and tollClllM4 the Pl'oqno.ia

except at the lev.l of the ba.._nt reflector. The ~ll

wa. abandoned a. non-produetive, but did produce hydro-
~

carbon. frCllll a formation teat. Pull dataih of the teat

are not avaUabl. at thia date.)
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Ill. S'l'RATIGRAPBY

During the initial review of the basin by

L.C. Reed there wa. no ba.i. for detailed di.cu••ion

of the lithology of the units mapped by the .ei.aic

method. It is propo.ed to review the .tratigraphic

coluan of the ba.in a. shown by exploration drilling,

comparing facie. changes Where appropriate.

(a) Pliocene to Recent

There i. no evidence of .ediments of this aqe

from the drillinq re.ults bearing in aind that

cutting. are not .tudied above 700 feet sub..a.

(b) Miocene

Calcareous marine .ed1aents grading downward

from calcarenite throuqh marl and calcareous

aud.tone to aud.tone facies. The calcarenite

is tan, buff or light grey, in place••andy and

with .c.e poro.ity. Skeletal debris i. c~n

and the sediment. are rich in foraainifera

allowinq sUbdivi.ion into zonule. by D.J. Taylor.

Marl and aud.tone are den.e, .oft. light grey to

green, glauconitic, pyritic and .a.etia•• carries

carbonaceou. mat.rials.

Thickne.s

.\

Ba•• 10.1 well

Ba•• 10.2 Well

Bas. 10.3 Well

377S ft. include. SSS ft.
volcanic••

2988 ft.

3700 ft •
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MIOCE.N~ fACIES FIG. I
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Bass 1 and 3 wells being located on either side

of the depo-axis of the basin. but reasonably close

to the axis. do not contain clastics at this level.

Bass 2 is located on a fault block adjacent to the

northeast flank of the basin. This basement ridge.

composed of granite and meta sediments (Silurian)

sourced material to be introduced into the shallow

stable marine environment. The calcarenite grades

down into buff-tan sand. glauconitic and clay-bonded.

(derived from felspar). fine to medium grained with

some granular material and loose fossil fragments.

The age of these sands is Middle Miocene and they

occur from 1.630-1.920 feet.

volcanics

Bass 1 well was located on a seismic anomaly

interpretted as reefal limestone at approximately
•

2.500 feet. the interpretation being based on

velocity contrasts of the sediments. shape of the

anomaly and the lack of magnetic 'xpression. The

well intersected 555 ft. of volcanic debris. best

described as an agglomeration of basalt. weathered

glassy material and some "bombs" probably indicative

of a submarine cone deposit.

Facies variation within the Miocene i. shown on

Pigure 1.

Oliqocene

Argillaceous facies dominated deposition in the

Oliqocene. Mudstones are bluish grey. soft with

shell fragments. Bands of siltstone and dolomite

are common throughout. Volcanics are present near

the top of the section in Bass 1.4.022-4.260 feet
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OllGOCENE- FACIES FIG. 1

&ASS :3
_ -: ~ ~ =- 3700----- 28 Miles-

~AS5 I
"""""""~'.. 3775-­
~...--=_o..ol'': 3845

- 32 Miles ---

~AS51

r=->"'~__ 298,.

-- - - -

3967
V -, 4012

"7 L /I

"" ~""> 1
'--"-- 4260

--- --:-:==---

--';.

~~4109

.~

5cm .. I

06-1102



f 003013

6.

and the .ection is al.o unu.ual in the pre.ence

of dolomitic .and.tone overlyinq volcanic. 3967­

4022 ft.

A correlatable ba.al tuffaceou. sand.tone 30 feet

thick i. aapped in Ba•• 1 and 3, but flankward,

development of ba.al .and. total. 328 feet

including a f*W .ilt.tone band.. The .and.tone

i. buff, white to liqht grey with all gradation.

of grain .i.e and in part. loo.ely con.olidated.

Interbed. of dolomite are cc on.

Thickne••

Ba•• 110.1 "ell 1364 feet. ~ .and

Ba•• • 0.2 .ell 632 f_t. SOl' • and

Ba•• • 0.3 .ell 1031 feet. ~ sand

Pacie. variation within the Oligocene i ••hown on

Pigure 2.

(d) Middle-ypp!r Eoeene

General lithology of the Upper Bocene unit in Ba••

Ba.in allow. correlation to the Demon. Bluff

formation at Angle.ea in the atway Ba.in. Thi.

i. in turn underlain by .and.tone-.hale facie.,

(the fir.t appearance down .ection over the central

part of the baain), which may be further .ubdivided

by differing .and.tone facie. highlighting a hiatu.

in depoaition. Thi. hiatus .ay be .apped .ei_ically

being lBOre apparent on ba.in flank. and will be

referred to a. a "Middle Boeene Unconforaity". It

i. propo.ed that the tera DeltOn. Bluff, be u.ed for

the po.t unconforaity .ection ca.pri.ing the two

foraation••

4
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Pacies variation within the formation is shown

on Pi'lure 3.

Type lithology of the Demons Bluff formation is

a brown-'lrey pyritic silt.tone, doloaitic in part

and containing len.e-lik. sandy band. a f.w

Illilli_t.rs in thickn.... DOloaite and li_stone

horizons are found in 8as.-3. Type litholo'lY is

found in each of the three wells. There ia an

abrupt change at the base of the siltston. unit

to Illas.ive sand.tone, in place. loo.e with

gradations in grain .ize. The variation in this

lower .and-shale section highlights diff.ring

.nvironments prior to the Illarine influence becoming

wide-.pread over the basin.

Bass-3

Bass-l

Ba••-2

Light brown to 'lre.n, glauconitic,

silty, fairly well .ort.d, dolomitic,

pyritic, sand-filled burrow~ interbedded

with .hal••

Light grey to brown grey, fine to

.ediu- and then interbeds of brown

shale and siltstone. partly kaolinitic

and conglomeratic, good porosity, fairly

well sorted.

Grey-buff-white, fine to coarse, often

loo••ly consolidated. DOloaitic cement,

irregular anqular to well round.d,

pyrit.ic. Coal beco.e. abundant.
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Thickn••s

Demon. Bluff Sand-Shale
Total Type Paci••

Ba.s-l 1003 ft. 558 ft. 445 ft.

Ba.s-2 877 ft. 218 ft. 659 ft.

Ba••-3 S57 ft. 575 ft. 282 ft.

Sand-Shale Ratio

Ba••-l

3.4 18.8 (5.5) 0.5

i

,1
/J, /

I

~
/
~

,

~ 1

~I Figure in brack.ts include. coal and

shale combined, Ba••-2 being the only

••ction to contain coal at this l.vel.

(e) Pre-Unconformity (Boeen.-paleoc.nel

Similar litholoqy continue. beneath the unconformity.

There is contrast in the type of .and facie. above

and belaw the unconformity in Ba.II-3, but this i.

not always appar.nt. Bas.-l well did not go through

to bas.ment as it was locat.d in the basin d••p

wh.rea. Ba••-3 was on a structural high but in the

.ame po.ition relative to the axis of depo.ition of

the ba.in. Th.r. i. a facie. change in Ba.s-3 at

7060 f.et, (wat.r .alinities, sand-shale ratio, type

of clastic lithology, including d.nse mud.tone shale

and possibly tuffac.ous sediments), and this is not

found in Bas.-l.

Ba••-2 found a fore-shortened but complete Pal.oe.ne

to Roe.ne s.ction overlying ba....nt but without

significant faci.s chang. in the s.ction. It ill

postulat.d that Paleoc.n. will al.o be found in

Bass-3 at 7060 f.et as outlin.d above.

Paci•• variation within the formation. i. shown on

Pigur. 4.

..
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MIOCENE., fACIE..S - PALAEONTOLOGV fiGS
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Thickne••

Total Bocene Paleocene

8a••-l 1337+ ft. 1337+ ft.

8a••-2 1016 ft. 220 ft. 796 ft. (1)

8a••-3 2268 ft. 1472 ft. (1) 796 ft. (1)

Sand-Shale Ratio

8a••-l

8a••-2

8a••-3

Bocene

1.9 (1.5)

4.5 (2.0)

1.0

Paleocene

11.7 (6.9)

0.7

Figure. in brackets include coal and

.hale and attention i. drawn to the

ca-plete ab.ence of coal in the .ection

at 8a••-3.

Differing ba....nt type. have been found in 8a••-2

and 3 well. and the only significant ca..ent. have

been drawn fra- petrol09ical study.

The basal uncontormity vas cored in 8a.s-2 and

showed a weathered soft greenish-grey .potted and

veined rock vith flow .tructure dipping at 200
•

In thin .ection the rock i. ca-po.ed of finely

cry.talline clay aineral. vith relic texture. of

a gla••y groundaa.. and large broken and euhedral

phenocry.t.. Fre.h .aaple. were not cored and

lithology had changed to a bedded qrey*green .ediaent

in the bottOllhole core. Thi. va. identified a. a

bedded tuff cc.po..d of devitrified gla... chlorite

=
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and fel.par with contacts to silty mud.tone. A

total of 399 feet of ba....nt rock was drilled.

There i. no ba.i. for correlation of the rock

type with the .urrouncUng area. The depth to

ba.ement tied clo..ly to the .eismic record. A

tentative age dating a. Me.ozoic ha. been given

by ca-pari.on with the Ta.manian dolerite activity.

Ba.ement has been interpretted at 7856 feet in

Ba.s-3 from drilling time and electric log

character. The upper .ection. with .lower .ei.mic

velocity than the overlying .ediment. i. a black,

vitreous den.e rock, vughy and with flow(?) structure.

The bottomhole core i. den.. chert of microcry.talline

.ilica with maqne.ite-.iderite recry.talli.ation.

The rock i. very den.e, fractured with carbonate

veining. The Depart.ent of Mines. Tasmania. have

cut preliminary .ection. and prefer to group both

rock type. as chert.. In either ca.e comparable

rock••uch a. chert, doloaite and .pilitic lava. are

found in the CUlbrian in north_.t Ta_ania.
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IV.

D.J. Taylor ha. propo.ed a zonule cla••ification

in the Ba•• Ba.in _11.. PrOlll the Lower Roe.ne to the

upper Mioe.ne .om. 12 aonul•• have been d.fin.d. (Pig. 9).

a.cognition of the in4ividual aonul•• i. be.t in •••0 Ba.. 1

and R.ao Ba•• 3, particularly in the Roe.ne and Oligocene.

The cla••ification i. ba.ed on the di.tribution

of for..inifera, and in g.n.ral diaqno.tic .pecie. can

be r.cognized in .ach aonule. Apart frOlll the a9. dating

provid.d by the forDlinif.ra, the relative allOunt. of

benthonic an1 planktonic .peci.. have been u••d a. a

guid. to the enviraa.ent.

In Ba.. 3 the fir.t indication of aarine condition.

i. in the lower part of the upper Roe.n.. .on marin.

condition. ar., however, ob••rv.d in equival.nt level.

in Ba.. 1 and 2. Thi. ..... to indicat. a marine .lIbay­

Mnt in the area of Ba.. 3 .xt.nding into a non marin..

environ.-nt durin9 the earli••t upper Boc.ne. During
.'

upper Roe.n. tt.e "barr.d ba.in" condition. are invoked

but periodic breachin9 of the barrier ma.t have occurr.d

becau.. both planlttonic and benthonic fauna. are ob••rv.d

in •••0 Ba•• 3.

Benthonic fauna i. abundant durillCJ Oliqoeene t1ae

indicatillCJ that .hallow water pr.vail.d. Planktonic fauna

18 al.o ob.erved in the Oli9ocen.. Con.id.rably Il101'.

planlttonic fauna i. obaerv.d in Ba.. 3 than in the oth.r

two _11.. Therefore it appear. that the above • ntioned

barrier was .till eff.ctiv. but oeca.ional marine incur.ion.

oecurr.d. Th. marine .ff.ct wa. great.r in the ar.a of

Ba•• 3.

\
\

\ ,
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Shallow w.ter open .helf .edimentation is indicated

in all three _11. during Lower Miocene time.. During the

Upper Miocene consid.rable shallowing of the •••• i.

po.tul.ted,a. foraminifer. are !mo.t ab.ent and the only

fo••ils present are bryoao.. The bryolioa are highly

fragmented and th18 could be a re.ult of heavy w.ve action.

In .umm.ry, there .ppear. to have been a barrier

in the _.tern side of the ba.in, and during marine

incur.ion. the w.ter movement was frota _.t to e••t.

Incursion. were c~n during upper I:ocene and Oligocene

time.. The abundanc. of planktonic f.una in •••• 3 and

the .p.r.ene.s in aa.. 1 and a... 2 indicate. that the

ov.rflow. extend.d over the ba.in but not with .uch great

.trength on the north-ea.t .ide.

.......
• .. .j.'
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V. PALYlI10LQGY

The COlIlbined efforts of Dr. M. Dettmann and

S.P.R. Co. Group have provided successful zonation of

the Bocene-Paleocene-Upper Cretaceous sand/shale sequence

in the Gippaland Basin. This is not complete as the

Duplopollis orthoteichus zone n_ds further subdivision

in the first instance and some effort will also be made

to break down the Triortis edwardsii zone. (Pig. 10).

Additional cores are being reviewed at the

present time and to date we have not received any data

from Bass 3. The following subdivision in Bass Basin is

therefore preliminary.

There is good agreement between the Tricolpites

thomasii assemblage in the upper Rocene with the Demons

Bluff lithology and for_inifera sequence. The lI10tafaqus

aspera assemblage does not have diagnostic species in

Bass 1 but is interpretted from 5935 to 6314 ft. Pending

further work the D. orthoteichus aone is taken from the

base of 111. aspera at 6314 ft. and this continues to total

depth (7717 ft.). This zone includes the unconform1ty

but further subdivision will be needed to better place

this event in the time scale.

In Bass 2, T. thomasii is again found equivalent

to the Demons Bluff formation from 3618 to 3838 ft.

111. aspera was reported in a side-wall core at 3932 ft.,

but from this point down to the top, or last occurrence,

of T. edwardsii at 4715 ft., has not been further sub­

divided. The N. aspera aone is therefore taken from

3838 ft. down to 3932 ft. and the interval 3932 to 4715

ft. is the D. orthoteichus aone. This includes the

unconformity as is found in Bass 1 well and it is hoped

\\

\~
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that further subdivision will be possible. The

T. edwardsil aone extends fro. 4715 down to the base

of the s.ction at 5511 ft. and this interval was not

found in Bas. 1.

.0 spor.. or pollen _re recovered from the

basement rocks.
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VI. STRUCTURAL l"BATUMS.

TM ailellge in the initial ..i_ic survey by Ha_x

has been doubled by tM recent surveys by the operator.

Most of the new shootinq was sixfold C.D.P. in detailed

areas and singlefold cover on basin flanks. velocity

surveys of each of the basin vells have allowed better

correlation of the aapped horiaons to stratigraphic

levels. It is considered that the regional grid over

the basin is sufficient to have outlined any aajor

structural feature or target.

The .ost recent .sso ..is.ic progr.... covered

tM whole of the basin and the final co.pilation for the

subsidy report provides the basis for tM following

discussion.

Sei_ic aapping is possible on bas_nt around

the flanks of the basin, the Middle Bocene Unconforaity,

top of the Bocene (De.on' s Bluff) and the top of the

Oliqocene. Isopach .aps vere prepared for the thicJu\ess

of the Oliqocene and tM Deaon's Bluff units.

The structural aap, Middle Bocene Unconforaity,

is included on the geolO9ical base as the aapped horiaon

to best illustrate the structural features of the basin.

(Pig. 12).

Bass 2 and 3 vells vere drilled on structural

targets with evidence of growth during deposition and

sei_ic aapped closure at all levels. Pour leads r.aain

in the whole of the basin and under the circuastances

they do not appear to be attractive tarqets. They are -

(A) A broad but flat closure near the junction of

lines B2, B2l and B89. Paulting is intarpretted

and the depth to the unconforaity is 5250 ft.



I
i
t

It'
I

003031 '

16.

(B) Structural lead on line 8S40 - seismic turnover

is mapped and closure inferred. Additional

shooting would be needed. The depth to uncon­

formity is 5750 ft.

(c) A small closure at the intersection of lines

B5 and 8S66 is fault controlled on the SW side.

Depth to unconformity is 5750 ft.

(D) Esso infer that the 80eene unconformity is

present over the Mornington to King Island ridge

but this is subject to debate, depending on the

interpretationo As such they have mapped closures

at (8S56 - B22) and the end of line ES8l. The

depth to the unconformity is 1750 ft.

Closures mapped at A and D extend to the top of

the Demons Bluff formation with less structural closure.

The flat turnover at B is mapped as a broad nosing at this

level with no up-dip closure.

The only evidenc of structure at the Oligoeene

level is at A, but this is close to a centre of volcanic

activity (cf. Bass 1).

The structural map on the basement has not been

included in this report as we differ on the interpretation

of the SE part of the basin. It is considered that the

massiv fault complex mapped by 8sso with depth of sediments

is 11,000 ft. is part of the intra-basement complex. The

shape of the Tertiary b.sin is considered to be more regular

with even dip slopes evident in the records.



.'

003032

17.

The structures drilled at Ba.. 2 and 3 reflect

the influence of ba.ement. Bach shows thinning of

sediments over the basement fault block and may best

be interpr.tted a. sedimentary draping as inferr.d by

Lyman Reed. Similar conclu.ion. cannot be applied to

the A. B and C areas as ba....nt has not be.n interpretted

due to lack of charact.r or d.pth of overlying sediments.

The nosing featur.. in the ba.ement on the NW

flank of the basin have not provided drap1ng pro.pect. a.

thought pr.viou.ly. Add1tion.l .hooting d1dnot indicate

closure in the .edimentary .ection. One fault clo.ure

lead exi.t. on the main bas.ment fault on this flank of

the basin (Area B). It i. interpretative at this stage,

and would require additional .hooting•
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vu . IJIlOJt'fNIT SIPP'pv!Y U!1'l'S

The evaluation of the original basin study has

shown that the only valid target is associated with

the pinchout of sands developed around the margin of

the basin and fram porosity-permeability variations

within the sanda. A .ignificant part of this a&rgin

is fault controlled and therefore significant fault

traps may be associated with the sand develo.-ents.

It i. unfortunate that the three wells to date

are located approxialately in a straight line and there­

fore provide lin_r data on sand-shale ratio., rather

than an areal .pread of values. The cro.s .ection of

facie. for the individual sedimentary units, Figures 1 ­

4, show the marked increase in sand thickne.s on the n
.ide of the basin. This is also apparent in the upper

part of the section where clastics are introduced into

an area of carbonate deposition.

Bsso have ..de source rock studies of the sediments

and have advised that the dark brown silt stone shale facies

of the DeDlOn' s Bluff is an excellent oil-prone source rock.

Mudstone and shale of the Oligocene is gas-prone and not of

caaparable quality. It s_s prudent to ooncentrate the

search for .uitable reservoirs in the pre-unconformity

sedimenta, ~n' s luff formation and the Oligocene

.e~ts.

Isopach _ps of the latter two units, based on the

Bsso seismic interpretation, are included as Pigure 13

(Demons Bluff) and Figure 14 (Oligocene). It i. not

possible to campile a map for the pre-unconformity level,

due to lack of bas-.nt data. Both _ps tend to support

the theory developed fram forlUBinifera study that the open

seas existed to the a. and extended into the basin through
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the area between King Island and Tasmania. A similar

pattern is found in the otway Basin, Where open .ea

Bocene facie. at Apollo Bay relate to the ultimate

encroachment into the Angleaea - Port Phillip Bay area.

The discovery of suitable aand reaervoira in

the Bocene and Oligocene primarily means a atudy of the

sediment aource around the margin of the ba.in. It is

probable that clastic material would be poaitioned on

the flanka of the baain and not occupy a wide.pread

diatribution. Thia would appear to highlight two areas,

n_ly along the IIIB and SB aidea of the baain and on

the extreme weat and MW aide of the ba.in, a. being that

part where granitic and quartaitic rocka predominate and

therefore aupply auitable detritua. The .edimenta along

the north side of the basin (Strealecki Group) and along

the Tasmanian coaat (older metamorphic rocks), would be

.ubject to clay break-down and not likely to produce

suitable reaervoir.. Referring to the pce-unconformity

aedu-enta, which were formed .oon after initiation of the

basin, facie. variation should al.o occur and be related

to the above favourable province••

\
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VIII. PAS!)' HISTORY

Drilling to date has confirmed Lyman aeed'.

progno.i. that the formation of the basin ca.aenced in

early Tertiary. Prior to this date erosion had generally

peneplained the area but with minor irregularities, which

can be _en on the .ei_ic record, probably due to

differential weathering.

Fault breakdown, along NW to SB trend. on the

HI and SW .ide. of the ba.in took place in Paleoeene

time. The thickne.s of paleocene in Ba•• 2 and 3, on

either side of the depo--axis, i. approximately equal,

suggesting uniform down-warping at this .tage.

aeadjustment of the down faulted ba.in in the

form of .mall bloek movement., clo.e to the boundary

fault., took place in the Boeene with con.iderable

variations in thickne•• over the ba.in. Due to the

ab.enee of ba.ement reflector., the thickne•• variation.

cannot be mapped with the sei_ograph. Depositional

hiatus took place during' the lower to middle Boeene

throughout the ba.in. This i. evident on the .ei_ic

record and from lithology. The unconformity dating' by

palynology i. by no _an. finali_d, but sugge.t. middle

Eocene in the area of Bas. 1 and lower Boeene at Ba•• 2.

Thi. .ay be interpretted a. a tranaqre.sive time unconform­

ity or that the Ba•• 2 well i. loeated on a readju.ting

block which was subject to ero.ion down to the lower Bocene

sediment.. The latter view i ••upported in that truncation

i. evident on the .ei.mic record on the flanks of the ba.in.

Po.t unconforaity depo.ition comaenced in the middle

Bocene with sand .hale facie. of non marine origin. Marine

influence is apparent at this .tage in Ba•• 3, .ugge.ting

acce•• to .arine conditions on the SW .ide of the ba.in.

\
\
\

---------~./
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The qroup of .ediment. middle Boeene to ba.ement

ha. be.n ref.rr.d to a. a d.lt.ic complex and po••ibly

part of the Latrobe V.ll.y. The .helving out of Latrobe

faci.. on the Plinder. I.land ba....nt ridge indic.t••

that the .outhern bound.ry f.ult (Po.t.r P.ult) was the

principle control of depo.ition ar.a. in Latrobe Vall.y

time. It i. pr.f.rable to think of the Ba••••quence .s

being clastic fill. perh.p. with minor d.ltaic ar.a.. from

many .ourc. area. into a .lowly .ub.iding land loek.d ba.in.

Marin. condition. t.nd.d to .ncroach from the ".t •• the

basin fill.d.

"Barred ba.in" anerobic d.position took place in

upper Roe.ne with the d.position of Demon. Bluff formation.

Comparabl. thickn..... are found in aa.. 1 and 3 but a

mark.d d.cr.a•• and thickn... in aa•• 2 i. due to it.

po.ition on the .a.t flank of the basin (and po••ible

structur.l -av...nt. al.o) but the Ba•• 3 well al.o .how.

incr.ased .vid.nc. of _rin. incur.ion. and this .upport.

po.tulation of marine .nvironment we.t of the Ba.. aa.in.

Transgr•••ion ca-menc.d in the Oligoc.n. and

spr.ad throughout the ba.in fr<* we.t to .a.t. D.J. Taylor

show••vid.nce in comparinq the .nvironments of the well••

Th. water d.pth bec_ .h.llower in Middl. to Upper lIioeene

with the d.po.ition of calcarenite facies and bryoao.l

fragments.

Volcanic activity wa. pre.ent throughout b••in

d.v.lopnent. There i ••vid.nce in the b.....nt in aa•• 2

wh.r.a. the Pal.oc.n. ..ctions in aa.. 3 h.v. the appearan~

of tuff.ceou. origin. Tuff.c.ou••and.ton. i. al.o pr•••nt'

in the ba.al section of the Oligoc.n. and tuffit•• an

agglomer.tion of volcanic gl•••••tc. _re found in the

Upper Oligooene and Lower lIioe.ne. The l.tt.r .r. part

of the wid••pr.ad "H....ton. buildup" mapped with the

••iaaoqraph and al.o po••ibly .quat•• with the .helf \ '
\

\
\

\ \
\,.
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reefs mapped by Lyman aeed. Most of these volcanics are

of basic nature and do not have widespread effects in the ' ;.,

surrounding sediments. Some additional levels of basic

flows can be interpretted from the seismograph, but a

more serious problem exists in the presence of tuffaceous

material reducing pe~ability in the sandstone facies.

This problem does not appear to exist on the east flank

of the basin (Bass 2).

HYdrocarbons

Bass 1 and 2 wells were extremely disappointing

in that the only indications of hydrocarbon shows was a

backgroUnd gas resding' on the chromatograph with minor

peak., due to coal.

Bass 3 showed a similar range of background values

with minor gaa peaks at 6400 ft. and 6740 ft. The "show"

at 6740 ft. was confir-ed on the log8 and a formation test

in the interval 6739 to 6744 ft. recovered 29 cubic feet of

gas and 800 cc's of condensate.

hydrocarbons recovered from the

This represents

basin.

the first

Analysis of the Gas Shows

No.l .!2:.l
Methane 77 .8 80.2

Ethane 8.35 8.65

Propane 5.45 5.08

Iso-butane 1.80 1.21

N-butane 1.52 0.97

Iso-pentane 0.56 0.30

N-pentane 0.38 0.21

CO2 3.71 3.23

Nitrogen 1.85 1.82

oxygen 0.045 0.045
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IX. EVAAUM'IQI! OF ORIGI'!U. S'l'UDY

In his geological interpretation of the Ba••

Basin Lyman C. Reed delineated 22 feature. capable of

trapping oil. They con.i.ted on ba.in reef., .he1f

reef., drape .tructure. and pinchout zone.. At the

ti.. of this report in 1964, 1,691 aile. of -.rine
~

.ei.mic had been .hot by Hae.atite. Since that date

B••o have .hot an additional 1,642 mile. of aarine

s.ia.ic and drilled 3 well. in the baain. .0 commercial

oil or ga. have been di.covered.

Drilling and the additional .eiaaiC aurveya have

led to a different interpretation of the potential.

Thi. section will diacu•• the present interpretation with

re.pect to the initial one by Reed.

Basin Reefs

Thirteen baain reefa were recoqniaed by Reed. It

waa propo.ed that theae re.f. were individual lime.tone

buildup. on a 1i_stone bank. This bank, and the re.fa1

bui1dupa, _re dated as Oligoc.ne and .xt.nded over the

north-weat .id. of the basin.

Magnetic., s.ia.ic ve10citie. and the ahape of

the f.ature. supported the above interpretation. • .._.r,

palaeontological .vid.nce indicated that pala.ot....ratur••

in the Baa. region during the Tertiary would not have

favoured the growth of reef••

B.so Bass 1, locat.d at ahotpoint 61 on line 83,

was drilled to te.t one of the reefa. Drilling .howed

that the r.ef wa. a ~r Niocen. volcanic tuffit. buildUp.

A ••qu.nce of .hal., aand.tone and .i1t.tone und.rli•• the

tuffite and this did not aupport the It.eatone faci••

int.rpr.tation.

\

\
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The other 12 features identified as basin r ••fs

are lIlOst probably of the s_ nature and no further

drilling was considered.

Shelf Re.fs

Two shelf reefs are indicated in Reed'. report.

They are located on the north-east and south-west shelf

of the basin. A thickness of about 500 ft. was indicated

for each of the reefs. Th.y were dated as being Oligocen••

The.e re.fs were also interpretted on .ei.mic

evia..c.. The pr••ent .eismic interpretation, in view

of the stratigraphic evidence from the thr.e wells, does

not favour the pres.nce of sh.lf reef.. Alternative

theories could include tuffite and volcanic material to

b.....nt irregularity (differential weathering) •

• 0 drilling has actually been located on the .helf

reef ar.... HoWever, present geological and sei.mic

evidence indicate. th.t they do not exist.

Drape Structures

In hi. report Reed indicated 5 drape .tructure••

Be described them a. anticlin.l .tructures developed in

areas of ba.ement highs. Th.se features ranqed in length \

from 10-20 mile••nd had a clo.ure of 150-500 ft. within

the Boc.ne.

B••o's .ddition.l .ei..ic confirm. the pre.ence of

the.e anticlinal featur•• , but on a much small.r .cale than

indic.ted by Reed. Both a.so B••s 2 loc.ted .t .hotpoint

63 on line aK27 and a ••o Ba.. 3 locat.d at .hotpoint 141 on

line B3 were situated on anticlinal features which were

draping OVer a ba.ement high.
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Marine .ei.mic cover of the ba.in i. coaprehen.ive,

and the pre.ent den.ity of coverage i. adequate to reveal

any .tructure. of worthwhile aize. In potential r8Ciion.

the .ei.-ic loops cover areaa of approxiaately 16 .quare

aile.. Therefore no further marine .ei.-ic .hootinq to

locate .tructural target. appear. neces.ary.

Pinchout Zone.

On the north-ea.t and .outhern flank. of the baain,

Reed delineated two area. of pinchout of .ediment.. a••o's

work confiX'lll. the pre.ence of the.e zone.. In the•• two

area••ome 1500+ ft. of Upper Bocene .ediment. at the

centre of the ba.in pinchout to zero on the flank••

The additional .ei.mic by Eaao define. 3 more areaa

of pinchout. The fir.t ia on the far e.et .ide of the

ba.in. Here a con.iderable amount of Eocene .edi_nt.

thin out in an area which i. .tructurally i.olated.

However, in thi. area, .ei.mic record., particularly of

ba....nt are not good and the pre.ent interpretation

ahould be warily u.lIted.

The other two area. are on the we.tern .ide of the

basin, a .outhward projecting eaba~nt between King I.land

and Tasmania and a northward trendinq _dqe .haped trough

formed by fault geometry in the Angle.ea area. Both the.e

pinchout. are _aller than the previous three. The one

near Angle.ea i. defined much better than the King I.land ­

Ta.mania e.ma~nt.

If .uitable porous and impervious bed. are developed

in any of the.e pinchout. they could be potential .trati­

graphic trap. for hydrocarbon••
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