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IMPORTANT NOTICE

The contents of this document have been prepared from information
supplied to and gathered by South Australian 0Oil & Gas Corporation
Pty. Limited ("The Company") from a variety of primary and secondary
sources. Whilst the Company has attempted to ensure that such
information is up~to-date and accurate and that the conclusions
and recommendations contained herein are reasonably and soundly
based, no w#rranty is given as to the correctness of any such
information and no reliance should be placed on the same or
on any such conclusions or recommendations as no liability is
accepted by the Company for any statement, opinion, error or
omission contained herein or implied hereby and whether the
result of negligence or mistake or any other cause whatsoever.
The document has been prepared for internal use only, and its
provision by the Company is strictly subject to this disclaimer.
Any party in any way contemplating action based upon or related
to its contents should beforehand seek complete and objective
professional and/or technical information analysis and assessments
in relation thereto and proceed with any such action specifically

on the basis of the same rather than the contents of this document.



REVIEW

This report provides a technical basis for SAOGC corporate
decision-making related to the Bass Basin.

The Bass Basin is situated offshore in the Bass Strait
between Tasmania and Victoria in water depths of 30 to 90 metres.
The most prospective permits lie within the area of Tasmanian
state administration. The Basin has an area of approximately
12 million acres. A Vacant Area of 52 blocks comprising 760,000
acres has been gazetted by the Federal and Tasmanian Governments
for tenders by March 23, 1984. The area includes Pelican gas
field which is currently assessed as subeconomic with 1.5 TCF
of gas reserves (75% confidence level).

Most of the central Bass Basin area is covered by Exploration
Permits T14P and T18P held by a group of small companies headed
by Bass Strait 0il and Gas N.L. and Cue Minerals N.L. These
companies are interrelated and are controlled by E.G. Albers,
a Melbourne attorney.

The basin margins and part of the southeast central portion
are covered by T15P, T16P and T19P held by Weaver 0il and Gas
of Houston, Texas.

Nineteen wells were drilled by the Hematite/Esso partnership
in the Bass Basin during the period 1965 to 1982 and over 12,000
kilometres of seismic was shot. The seismic data is of variable
quality. Most wells tested objectives at the top of the Eastern
View Coal Measures (EVCM) where a regional shale seal provided

a Gippsland Basin prospect analogue. Testing of this concept
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by Hematite and Esso was unsuccessful.

Drilling established that all major shows, as well as the
Pelican Field gas reserves, occur deeper within the EVCM section
and pointed to the potential for deeper plays of a type different
from those producing in the Gippsland Basin.

The Bass Basin was formed by extensional tectonics associated
with the rift separation of the Australian and Antarctic continents.
Initial rift phase sedimentation during the late Jurassic consisted
of fluvio-lacustrine sediments of Otway Group equivalence.
Actual separation of the two continents corresponded with major
tilting of fault blocks in the Basin. Deposition of the Eastern
View Coal Measures in this setting produced up to 15,000 feet
of fluvio-lacustrine sediments ranging in age from late Cretaceous
to Eocene.

The late Eocene Demons Bluff Formation shales and fine
grained clastics form a regional seal over the EVCM and are
marine in origin. The younger Tertiary (Oligocene to Pliocene)
section consists of marine shales and limestones.

The primary prospects are in the Eastern View Coal Measures,

below the level of the Early Eocene M. diversus unconformity.

Source rocks are present in all stratigraphic intervals, but

only those below the M. diversus unconformity are mature in

depocentre areas. In general, EVCM sediments below 9,000 feet
are mature, becoming supermature below 18,000 feet. The existence
of Pelican Field pay zones within this interval and numerous
shows confirm that maturation, hydrocarbon generation and some

entrapment have occurred.
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The structural style of the Bass Basin is in the form of
major and minor tilted blocks generated by extensional normal
faults. The block tilting controls sedimentation geometry,
with depocentre trends following major structural lows . Episodes
of recurrent movement on large, normal faults produced rapid
thickness changes in various sedimentary units, particularly
across faults.

Facies analysis and sand percentages in the EVCM indicate
that the Bass Basin largely was more fluvial around the shallow
margins, and more lacustrine towards deeper, central depocentres.
This simple type of basin fill geometry creates few facies-controlled
barriers to the migration of hydrocarbons from the basin, but
intraformational seals appear to have confined the migration
of hydrocarbons within the zone from which they were generated.

However, trapping of hydrocarbons has occurred at Pelican
Field, and the involvement of faults in the trapping mechanism
is demonstrated by the sealing of three distinct gas/condensate
pools from each other, and the isolation of an overpressured
zone beneath the field. The overpressure zone may also indicate
additional potential for sealing of deeper hydrocarbon reservoirs.

The lower part of the EVCM is considered to have generated
hydrocarbons from Paleocene time through until the Present,
so the timing of fault movement is extremely important in the
formation of a hydrocarbon trap. The percentage of sand present
in the section intersected by the fault is the other important
element in trapping. At Pelican Field, the faults seal 50%

of the reservoir sands at a sand percentage of 40%. The dependence
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of traps on fault sealing is risky, and it is likely that major
volumes of hydrocarbons have escaped from the basin since their
generation. However it is also likely that a significant volume
still remains in fault-sealed traps.
Play types interpreted in the Bass Basin are:
1) Pelican-type play: fault-sealed traps. Hydrocarbons are
confined by faults and intraformational seals within a

mature interval in the EVCM, below the M. diversus Uncon-

formity. Pelican field has liquids-rich gas reserves of
1.5 TCF in place, but the same play type in an o0il prone
location may have 400 million barrels of o0il in place.
Prospects of Pelican type may exist along the eastern bounding
fault of the main Cormorant-Narimba depocentre trend, and
have a cumulative reserves potential of 3 TCF of gas and
1150 million barrels of oil in place.

2) Pipipa—~-type play: fault sealed traps formed by recurrent
movement of tilted blocks along the southwest margin of
the basin. Sand percentages similar to or lower than Pelican
Field are required for fault sealing of the EVCM interval

below the M. diversus unconformity. The Pipipa 1 well

did not penetrate this interval. The Pipipa prospect has
liquids~rich gas potential reserves of 900 BCF in place.
This type of prospect may occur along a facies trend which
generates fault sealing sand percentage values through
the reservoir interval. This play type is assigned a cumulative
potential of 1.7 TCF gas and 450 million barrels of oil

in place.



3)

4)

Variations of the Pelican and Pipipa type plays exist,
with higher risk derived from either the difficulty in
defining the appropriate facies requirements, or the effect-
iveness of major recurrent faults as reservoir seals.
These are assigned cumulative potential reserves of 350
million barrels of oil in place at a high risk level.
Structural Culminations at the top of EVCM have been tested
sufficiently in the basin to prevent significant reserves
from being assigned to this play. However, the "Yolla"
prospect is untested and may be the exception. Reserves
potential is estimated at 1 TCF gas in place.

Deep, structurally high features in the lower EVCM section

exist in the basin. These are untested and have unknown potential.

Based on a detailed analysis of the development potential

of Pelican Field, commercial viability of the Bass Basin depends

on high initial production rates and the production of either

0il, or gas which has a very high liquids component.
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BASS BASIN TECHNICAL ASSESSMENT

(i) PREFACE

This report documents a technical assessment of the Bass
Basin by the SAOGC Basin Assessment Group 1l in early 1984.

The purpose of the report is to provide a basis for corporate
decisions by SAOGC management, and allow the development of
future exploration strategies.

The report is in two parts:

PART 1 evaluates the prospectivity of the Bass Basin in
general terms, outlining specific play areas and high risk prospects.

PART 2 evaluates the Vacant Area in terms of:

(i) Pelican Field and

(ii) Other prospects.

Interests in the entire Bass Basin are currently available
either by Vacant Area application or farmin negotiation.

It is recommended that the entire basin should be explored
as an entity, since proper integration of results is required
to assess particular areas of prospectivity. This can only
be done within the framework of a considered, sequential work
programme which investigates sufficient high risk aspects to

properly determine the petroleum potential of this basin.

1sa0GC Basin Assessment Group
P.S. Moignard : Supervisor ¢
K.S. Glenday : Team Leader
R. Smit : Geophysicist
L.K. Spencer : Geologist
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PART 1. BASS BASIN OVERVIEW

1.0 INTRODUCTION

The Bass Basin is located in the Bass Strait between Tasmania
and Victoria (see Figure 1.1). It is a northwest-southeast
trending oval~-shaped basin approximately 250 kilometres long
by 125 kilometres wide and consists of Early Cretaceous to Late
Tertiary age sediments. It is separated from the Gippsland
Basin by Devonian age granitic rocks of the Bassian Rise and
from the Torguay Embayment of the Otway Basin by the late uplifted
(Miocene ?) King Island - Mornington Peninsula Ridge. To the
southwest it is bounded by Precambrian rocks of the King Island
Rise.

The basin lies wholly on the continental shelf in water
depths ranging from 30 to 90 metres (Aguing, 1980).

The Bass Basin appears to have been first developed towards
the close of the Late Jurassic during rift development which
preceded continental separation. Sediments of the Otway Group
were deposited during Early Cretaceous time within the early
rift basin. Initiation of continental separation at the end
of Early Cretaceous time resulted in a phase of crustal thinning
and extensional normal block faulting (Fig. 1.2). Falvey's
model (1974) of Atlantic~-type continental margins suggests that
during breakup, a pulse of uplift resulted in the development

of an unconformity which is referred to as the "breakup uncon-
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YEAR
DRILLED

1965
1966
1967
1970
1970
1972
1972
1972
1972
1973
1973
1973
1973
1973
1974
1974
1974
1979
1982

STATE

TAS
TAS
TAS
TAS
TAS
TAS
TAS
TAS
TAS
VIC
TAS
TAS
TAS
TAS
TAS
TAS
TAS
TAS
TAS

WELL

BASS =1
BASS =2
BASS -3

CORMORANT-1
PELICAN -1
POONBOON -1
PELICAN -2

PELICAN -3
TAROOK =1
KONKON -1
DURROON -1
DONDU -1
YURONGI -1

NARIMBA -1
TOOLKA =1
AROO -]
NANGKERO -1
PELICAN -4
PIPIPA =

40
39
39
39
40
40
40
40
40
39

39
39
40
39
39

40
40

LATITUDE
(SOUTH)

16 18.000
53 09.000
59 51.000
34 22.800
20 21.720
08 15.190
18 30.200
15 . 44.990
02 36.950
12 19.580
32 02.940
59 12.520
55 29.936
16 18.080
24 35.678
47 30.325
04 24.161
21 40.020
23 14.000

TABLE 1.1

BASS BASIN WELLS

LONGITUDE TD
(EAST)

145 44 03.000 7717
146 18 15.000 5910
145 16 57.000 7978
145 31 35.700 9845
145 50 36.920 10248
145 55 01.280 10715
145 49 11.590 10066
145 51 50.600 9521
145 40 28.560 9100
145 03 39.720 5043
147 12 48.480 9922
146 13 02.600 9603
146 15 58.866 8000
145 43 53.581 11003
145 23 45.108 8907
145 26 47.976 12112
145 58 41.952 9440
145 52 15.360 10017
145 41 45.000 6939

LOWERMOST INTERVAL
PENETRATED

Upper M.diversus (E.Eocene)
Lower L.balmei(E.to M.Paleocene)
T.longus (L.Cretaceous)

Lower M.diversus (E.Eocene)
Upper L.balmei (L.Paleocene)
T.longus (L.Cretaceous)

Lower M.diversus (E.Eocene)
Lower L.balmei(E.to M.Paleocene)
Middle M.diversus (E.Eocene)
T.longus (L.Cretaceous)
C.paradoxa (E.Cretaceous)

Lower L.balmei(E.to M.Paleocene)
Lower L.balmei(E.to M.Paleocene)
Lower M.diversus (E.Eocene)
Lower M.diversus (E.Eocene)
Lower L.balmei (E.to M.Eocene)
Upper L.balmei (L.Paleocene)
Lower M.diversus (E.Eocene)
M.diversus (E.Eocene)
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2
formity". This is interpreted here to correspond with the hiatus
observed between Early and Late Cretaceous sedimentation. Late
Cretaceous to Late Eocene sediments of the EVCM were subsequently
deposited in this extensional basin.

After continental break-up, interpreted to be between 110
and 90 mmybp, (Cande & Mutter, 1982), tensional forces between
Tasmania and Australia diminished with time and faulting became
associated with reactivation of pre-existing basement faults

and igneous activity.

1.1 Exploration History

An aeromagnetic survey was flown in 1961 and the first
seismic survey was shot in 1962-63. A total of 19 wells (Figure
1.1 and Table 1.1) have been drilled to date and approximately
12000 kilometres of seismic has been shot. Three thousand one
hundred kilometres of seismic was interpreted for the present
study.

Drilling commenced in 1965 with Bass 1 and continued until
1982 when Pipipa 1 was drilled. Of the nineteen wells drilled,
five encountered significant hydrocarbons. Gas and condensate
were recovered in Bass 3, Pelican 1, 2, and 4, and Cormorant 1.
At Cormorant 1, 22 litres of o0il was also recovered on a Formation
Interval Test (FIT). Pelican 1,2, and 4 define the sub~economic
Pelican gas/condensate field which contains an estimated 1.5
TCF of gas—-in-place (reserves based on the present study).

In addition, encouraging oil and/or gas shows have been encountered
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in Toolka 1, Bass 1, Pipipa 1, Narimba 1, Pelican 3, and Dondu

1l (Table 1.2).

A more detailed exploration history may be found in Brown

(1976) .

2.0 STRATIGRAPHY

2.1 General Stratigraphy

Sediments within the Bass Basin range in age from Early
Cretaceous to Late Tertiary (Fig. 2.1). The Lower Cretaceous
(Otway Group equivalent) comprise the oldest sediments within
the Basin and rest unconformably on Mesozoic and Palaeozoic
"basement” rocks. They consist of fluvio-deltaic sands, silts,
shales, and coals. Durroon 1 is the only well to have penetrated
the Otway Group and 4000' was drilled before total depth was
reached.

The Upper Cretaceous to Late Eocene EVCM is a sequence
of sands, silts, shales, and coals deposited in a dominantly
fluvial system comprised of high and low sinuosity streams.
Seismic data indicates that the EVCM attains thicknessess as
great as 15000' in the vicinity of Cormorant 1 and Toolka 1.
Cormorant 1 intersected 5625' of this interval before reaching
total depth.

Overlying the EVCM is the Late Eocene Demons Bluff Formation
(also referred to as the Upper Eocene Shale in some studies).

It consists of fine grained marine clastics and has an average

P
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TABLE 1.2 HYDROCARBON SHOWS AND RECOVERIES

WELL SHOWS RECOVERIES

INTERVAL

Aroo 1 -1.4 to 1.9 ft3 gas,

~-fluorescence with crush cut
-gas show on gas detector
-fluorescence with crush cut

-Paleocene

-"Upper" EVCM

-"Upper" EVCM

-M.diversus Uncon.
to L.balmei

Bass 1 ~fluorescence, no cut -"Upper" EVCM
Bass 3 -29 ft3 gas, 800cc condensate -Paleocene
Cormorant 1 -22 litres 220 API oil -"Upper" EVCM
-1000cc condensate -"Upper" EVCM
-condensate recovery (no ~M.diversus Uncon.
volumes available) to L.balmei
Dondu 1 ~fluorescence with crush cut -M.diversus Uncon.
to L.balmei
-gas show on gas detector -Paleocene
Narimba 1 ~-fluorescence with crush cut -"Upper "EVCM

-fluorescence with crush cut

~-M.diversus Uncon.
to L. balmei

Pelican 1 -six gag recoveries up to
129ft~ with up to 3200cc
condgnsate

-110£t~ gas 2500cc condensate

-M.diversus Uncon.
to L.balmei

-Paleocene
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TABLE 1.2 Cont'd

HYDROCARBON SHOWS AND RECOVERIES

WELL SHOWS RECOVERIES INTERVAL

Pelican 2 —seven3gas recoveries up to -M.diversus Uncon.
39ft~ with up to 750 cc to L.balmei
condensate

Pelican 3

-GTSTSTM on cased hole test

-Paleocene

Pelican 4

—seven3gas recoveries up to
69ft~ with up to 1500cc
condensate

-M.diversus Uncon.
to L.balmei

Pipipa 1

-~fluorescence with
crush cut

-"Upper" EVCM

Poonboon 1

—gas kick

~-Paleocene

Toolka 1

-gas show on detector and
fluorescence with crush
cut

-M.diversus Uncon.
to L.balmei
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thickness over the basin of approximately 400' but thins to
approximately 50' at the basin margins.

The Demons Bluff Formation is overlain by the Oligocene
to Pliocene age Torquay Group which consists of interbedded
limestones, marls, and shales of marine origin. The Torquay
Group ranges in thickness from approximately 1500' around the
basin margins to about 5500' at Pelican 2,

Both intrusive and extrusive igneous rocks of Eocene to
Miocene age have been recognised within the basin. Earlier

igneous activity possibly occurred but age dating is not available.

2.2 Eastern View Coal Measures Stratigraphy

The EVCM is an extremely thick stratigraphic unit spanning
some 60 million years from the Late Cretaceous to the Late Eocene
and is the approximate stratigraphic equivalent of the Latrobe
Valley Group in the Gippsland Basin. The stratigraphic subdivision
of the EVCM is based on microfossil and palynological assemblages
from adjacent onshore areas, as well as the Otway and Gippsland
Basins. The palynologic zonation used by Aquing (1980) is adopted
here.

The greatest thickness of EVCM penetrated to date is 5625'
at Cormorant 1. In the Toolka-Cormorant area of the basin,
seismic data indicates a thickness of greater than 15000'.
The unit thins to zero at the basin margins (see Encl. 4.1)
and exhibits both onlap onto the basement and uplift with erosional

truncation.
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5
The present study was limited mainly to the uppermost EVCM
(predominantly Eocene age), in particular the base of the Lower

M. diversus zone to the top of the EVCM. The top of the EVCM

may occur anywhere within the Middle N. asperus zone. The main

reason for limiting the study to this interval is the low quantity
and quality of data below the Eocene.

Wells that have penetrated the Paleocene (defined here
as being approximately the top of the L. balmei zone) or deeper
are Pelican 3, Poonboon 1, Dondu 1, Yurongi 1, Bass 2 and 3,
Nangkero 1, Konkonl, Durroon 1, and Aroo 1. Of these ten wells,
Pelican 3, Dondg 1, Aroo 1, and Bass 3 had encouraging gas shows
within the Paleocene section and Bass 3 recovered condensate
as well as gas on a formation interval test (Table 1.2).

The most prospective intervals within the EVCM to date
based on occurrence of shows, availability of data, and cost
of drilling appear to be of Eocene age. It is possible, using
seismic data, to divide this interval into two thinner, genetically
related intervals separated by an unconformity towards the base

of the Upper M. diversus zone. This unconformity will be referred

to as the M. diversus Unconformity in this report. The two

intervals separated by this unconformity will be referred to
as: 1) the "Upper" EVCM, which encompasses the interval from

the top of the EVCM to the M. diversus Unconformity and 2) the

M. diversus Unconformity to the top of the L. balmei interval.

Of the two intervals, the M. diversus Unconformity to Top

of L. balmei is the most prospective based on the occurrence

-
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6
of hydrocarbon shows and levels of thermal maturation history.
The Pelican Field gas/condensate reservoirs occur within this
interval and encouraging o0il and gas shows from this interval
have been encountered in Narimba 1, Dondu 1, Toolka 1, and Cormorant
1.

The "Upper" EVCM interval appears somewhat less prospective
due to the relative paucity and quality of hydrocarbon shows
and its immature thermal maturity levels. Due to its low degree
of thermal maturity, hydrocarbon accumulations within the "Upper"
EVCM must rely on sourcing from deeper strata and significant
migration distances both laterally and vertically. Within this
interval, however, hydrocarbon shows were encountered at Narimba
1, Pipipa 1, Bass 1, and Aroo 1. Also, 22 litres of 22° apr
0il were recovered from this interval at Cormorant 1.

Both these intervals have been mapped utilizing seismic
data and well control (see Encl. 4.1 to 4.5). Regional schematic
cross-sections (Figure 2.2), running across the basin from the
southwest to the northeast (Figure 2.3 and Encl. 2.3) and the
length of the basin from the northwest to the southeast (Figure
2.4 and Encl. 2.4) have been constructed to show the distribution
and relative thicknesses of the two intervals. Hydrocarbon
shows and recoveries are also shown on the cross sections.

Agquing (1980) analysed the depositional environment of
the sands within the EVCM using available core and logs. He
divided the sands within each palynologic zone into either upper

alluvial plain or lower alluvial plain. Sands of the upper

<t
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