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PETRECON AUSTRALIA PTY. LTD.

Petroleum Exploration Consultants

192 Macquane Street
Hobarl 7000 Australia
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telex AA57019

Petrecon Australia Pty Ltd. has prepared a farmout
package for pennits T14P and Tl8P in the Bass Basin, offshore
northern Tasmania on behalf of Cue Minerals N.L. (Cue) and
Bass Strait Oil & Gas N.r.. (B.S.O.G.) (Figure 1)

The basic statistics, interests and permit obli­
gations are outlined Lelow:

PERMIT T14P

Area:
Water depth:
Distauce from shore:
Date granted:
Expiry d.ate:

Equity Interests

2,730 sq km approx.
60-90 m
80-140 km
lOth January, 1980
9th January, 1986

Cue Minerals N.L. ~operator)

Cue Petroleum Fty Ltd.
Setright Oil & Gas Pty Ltd.
Romsey Resources pty Ltd.
Galveston Mining Corp. Pty Ltd.

Permit Commitments

40%

20%
20%
10%
10%

Permit Expenditure Work Programme

$
Year 1, Jan.1980-81 75,000 preliminary

investigation.
Year 2, Jan.1981-82 160,000 400 km seismic
Year 3, Jan.1982-83 2,200,000 1 well
Year 4, Jan.1983-84 250,000 250 km seismic &

evaluation.
Year 5, Jan.1984-85 2,500,000 1 well
Year 6, Jan.1985-86 200,000 Assessment.

5,385,000
============
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Year 1 and 2 commitments have been met by the BCS 81 seismic
survey (550 km) .

PERMIT T18P

Area:
Water depth:
Distance from shore:
Date granted:
Expiry date:

Equity Interests

7,690 sq km approx.
60-80 m
30-130 km
23rd July, 1980
22nd July, 1986

Bass Strait Oil & Gas N.L. (operator)

Tasmanian Oil & Gas N.L.
Hampton Oil & Gas Group Pty Ltd.
Terrex Resources N.L.

Permit Commitments

35%

32.5%
27.5%
5%

Permit Expenditure Work Programme

$
Year 1, July 1980-81 205,000 250km seismic &

evaluation
Year 2, July 1981-82 410,000 200km seismic +

commence 1 well
Year 3, July 1982-83 2,000,000 Complete first well
Year 4, July 1983-84 3,000,000 250km seismic +

well no. 2
Year 5, July 1984-85 2,700,000 Well no. 3
Year 6, July 1985-86 3,000,000 Well no. 4

11,315,000

Year 1 and 2 commitments have been met by the BBS 81 seismic
survey (730 km) .

Cue and B.S.O.G. are offering your company the
opportunity to farmin on either or both permits. Cue and B.S.O.G.
have the authority to negotiate on behalf of all parties in
the permits. Each permit has a conventional Operating Agreement.

T14P The farminee will be required to undertake the
commitments for years 3, 4, 5 and 6 and will be ex­
pected to operate the permit. On completion of the
year 3 commitment well, the farminee will have
earned a 40% net interest in the permit. The present
permit holders will have the right to maintain,
wholly or in part, a pro rata interest. On completion
of the year 4 seismic commitment, the farminee's
interest will increase to 45%; at the end of year 5,
interest will increase to 75% and will reach a
maximum of 80% at the completion of the permit term.

Petrecon Austrill,,, Ply Ltd
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The Designated Authority for Tasmania has post­
poned the second year permit obligation and
revised the third year obligation to allow the
drilling of the first well at any time in the
third year. The farminee will undertake the
commitment for years 3, 4, 5 and 6 and will be
expected to operate the permit. On the completion
of the year 3 commitment well, the farminee will
have earned a 30% net interest. The present permit
holders will have the right to maintain, wholly
or in part, a pro rata interest. Subsequent interest
earnings on completion of the obligation work
programmes will be 50% after the fourth year, 70%
after the fifth and 80% after the sixth year.

The enclosure is a summary of the exploration
status of the Bass Basin. Please contact us if you require
further geological or seismic information.

Yours faithfully,

J.K.Davidson.

DIRECTOR.

Petrecon Australia Ptv lIri
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SUMMARY OF THE EXPLORATION STATUS OF THE FARMOUT AREAS,

T14p AND T18P, BASS BASIN, TASMANIA.

Previous Exploration

In 1962, B.H.P. commenced the first regional seismic

survey and to date fourteen seismic surveys, comprising some

16,000 km have been conducted in the Bass Basin. The most

recent seismic work, the BCS 81 (T14P) and BBS 81 (T18P)

surveys of 550km and 730km respectively, were shot by Cue

Minerals N.L. and Bass Strait Oil & Gas N.L. in 1981. These

surveys were of a regional nature and tied most of the wells

in the basin. There is now a less than 4km grid seismic

coverage, on average, over T14P and T18P.

Between 1965 and 1973, seventeen wells were drilled.

Ten of the wells are located within the area now covered by

T14P and T18P.

The seismic and drilling has provided considerable

data concerning hydrocarbon potential of the basin. Fig. 1

is a location map and shows the generalised structure at

the top of the main reservoir unit (Eastern View Group). The

basin has a N.W. to N.N.W. orientation. The basin is bound­

ed by basement (granitic) highs which separate it to the

east, from the Gippsland Basin, and to the west, from the

Otway Basin. Although these three basins have a similar

stratigraphic history, differing structural and exploration

histories must be invoked to account for the prolific oil

and gas production in Gippsland, compared to the lack of

success, to date, in Bass and Otway.

Petrecon Australia Ply Ltd
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Hydrocarbon Shows

Although none of the Bass Basin wells has encountered

commercial hydrocarbons, significant encouraging shows are

ubiquitous. The major shows are depicted on the stratigraphic

column, Fig. 2. All shows have occurred in the Paleocene-

Eocene Eastern View Group. This sequence is equivalent to

the Latrobe Group, the reservoir unit in Gippsland Basin.

In Cormorant -1, 22 litres of oil was recovered at

1550 metres from an Eocene sand, together with condensate

recoveries deeper in the section. An F.I.T. at Bass -3

recovered 0.8 litres of condensate and 820 litres of gas from

Paleocene sands at 2055 metres. This sample is equivalent

and can be considered a light oil show with a G.O.R. of 1200.

Gas and condensate shows and F.I.T. tests over the intervals

2468 metres to 3178 metres (T.D.) in Pelican -1, and 2773

metres to 3068 metres (T.DJ in Pelican -2. Recoveries

included 3900 litres of gas and 0.6 Ii tres condensate in

Pelican -2 (2880 m). Sand quality was variable between the

two wells but the in-place reserves are probably in excess

of two trillion cu. ft. of gas plus 300 million bbls. of

liquids. Although uncomrnmercial similar volumes of hydro-

carbon in improved reservoirs rocks constitute a prime

exploration target. Aroo -1, Dondu -1, Pelican -3 and

Poonboon -1 wells have also recorded gas and condensate

tests.
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CONCLUSIONS

(a) Plays

The principle exploration target in Bass Basin has been the

Upper Cretaceous to Eocene Top Eastern View Group, which

is equivalent to the Latrobe Group clastic sequence in the

Gippsland Basin. No hydrocarbons have been encountered at the

Top Eastern View. Oil has been recovered from the sand prone

Middle Eocene and gas and condensate (with large in place

volumes) from the shale-prone Lower Eocene and Paleocene.

The Base Tertiary play has received no attention by past

explorers. with the very good potential for an Upper Cretace­

ous oil source as in Gippsland, this farmout package emphasises

the Base Tertiary play which comprises Upper Cretaceous

reservoir and source and Base Tertiary seal. Further in our

opinion no well has tested a TOp Eastern View (top porosity)

closure.

(b) Structure

The basin is a structurally simple elongated depression with

most wells having been located on normal fault blocks in the

deeper parts of the basin. With two possible exceptions, no

compressional features have been tested. We have mapped three

compressional features in the southern part of T18P. These

could be attractive as the Top Latrobe structural style is

one of compressional anticlines.

(c) Reservoir

The Top Eastern View comprises high porosity, sands (high twenties)

with net sand to gross section ranges from 40 to 90% and many

sand bodies in excess of 100ft. The Lower Eocene and Paleocene

is shale prone with considerable volumes of gas and condensate

trapped in overpressured sands. This section appears to form

a barrier to vertical migration of hydrocarbons to the top

porosity near the basin deep. This is not the case nearer the

margins where net sand increases to 30% and more above the

Mid Paleocene. The upper Cretaceous has only been encountered

near the basin margins where it is sand prone. Porosities are
Petrecon Australia Pty Ltd

commonly in excess of 20%.
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(d) Seal/Source

The regional top porosity seal is the Eocene Demons Bluff

which disconformally overlies the Eastern View. The Lower

Paleocene is very shale prone and will seal the Upper

Cretaceous over the greater part of the basin. The most

prospective rocks, as in Gippsland, are the Upper Cretaceous.

Three out of four core samples have been rated as good to

very good oil sources. The Paleocene and Lower Eocene have

proven potential for large volumes of gas and condensate

while the Middle Eocene appears to have generated some oil

and could have good potential if buried more deeply.

The most significant play area is the basin margin where heat

flow is highest and the Upper Cretaceous idealy placed for

maturation. No closures have been drilled in this area. We

have mapped eight structures near the basin margin and more

are likely as this previously neglected area is explored.

(e) Economics/Politics

Australia has a short fall in crude production of some 250,000

BOPD and which will increase to over 400,000 BOPD by 1990.

oil receives world parity price and while the shortfall in

production exists a market is assured for 100% of crude

produced.

Gas condensate is sold on a free market and will generally

attract a A$2 per BBL premium over crude.

LPG's are marginally restricted for export, the net result being

that price received averages some 85% of world parity.

Ethane can be sold without restriction locally or overseas,

noting there is no feedstock ethane market at present.

Natural gas throughout Australia is sold under arms length

contracts, prices ranging from 30 cents to more than $3.50 per

MCF. Although Tasmania is a small industrial market it is in
Petrecon Aust,aha Ply. LId
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need of base load electricity generation; a potentially large

and easily serviced market.

Government royalties are 10% and there are no other relevant

petroleum taxes or royalties.

Although Government policy is to limit foreign investment to

50% at the production stage there are many instances or pro­

duction licences being granted with more than 50% foreign

equity. (e.g.NW Shelf, Dongara, Woodada).

Petrecon Austraha Ply Ltd
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INTRODUCTION

The available well data in the Bass Basin has

~een studied in order to gain a prespective of the broad

sedimentation and geochemical patterns prevailing in the

basin during the Paleocene Eocene. Isopachs and net sandi

gross section maps were prepared for three periods of

time during the Paleocene-Eocene and were incorporated in

interpreting the present day heat flow distribution. Region­

al cross-sections encompassing the wells in the basin have

been combined with vitrinite reflectance and total oraanic

carbon measurement in order to define the prospective

regions within the basin. The features mapped in T14 and

T18P are considered well located in the mature oil gener­

ating parts of the basin.

Reservoir Distribution

L. balmei Isopach and Net Sand/Gross Section (Fig.3).

Partridge (1976) defined two spore polle), as::.~'!:!­

blage zones which almost entlrely span the Paleocene. These

zones were the Upper and Lower Lygistepollenites balmei zones.

The zones were combined in this study in order to establish

a net sand/gross section map (Fig.3). Net sand was considere

to be any sandy interval with sonic log or donductivity

response indicating porosity greater than 10%.

Even though the L. balmei section was not reache

in Bass -I, Cormorant -I, and Toolka -1 and only 480 metres

was penetrated in Pelican -3 to the southwest, there is

sufficient evidence to postulate a major south-westerly

trending depositional trough in the eastern part of the basin

Interpretation of the BCS81 seismic survey suggests there cou 1

be greater than 3000 metres of L. balmei age sediments near

Dondu -1 which is near this depocentre.
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Net sand/gross section data are also sparse but sufficient

to indicate a large sand source from the southeast near Durroon -1

with less prominent basin flank source from the east and west.

Essentially no sand reached the present basin' axial position, nor

does there appear to be any evidence of a sand source from the

north. Indeed, the shaling of the unit to the north seems well

established and one would anticipate that the unit would be almost

entirely shale, albeit geochemically mature (as with the overlying

unit at Cormorant -1) over the large northern portion of the basin.

The 10% value at Nangkero -1 located between two lower values at

Dondu -1 and Poonboon -1 suggest the relatively simple depositional

pattern described above may have been influenced by uplift pro-

viding local sources of sand. However, this appears to be a minor

influence with Nangkero -1 type sands not providing particularly

good reservoir potential.

Lower M. diversus Isopach and Net sand/Gross section (Fig. 4).

partridge (1976) indicated the Lower Malvacipollis diversus

spore-pollen zone to be of Late Paleocene-Early Eocene age and the

Upper Malvacipollis diversus zone to be of Early Eocene age.

Several of the wells in Bass Basin have a zone identified as

Pelrecon Australoa Ply Ltd
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Middle M. diversus. For convenience the latter zone was combined

with the Lower M.diversus zone to form fig. 4. It must be

recognised that the isopach of the Lower plus Middle M.diversus

will be a little misleading as one of the major unconformities

within the Eastern View Group occurred during Middle M.diversus

time.

The isopach of fig. 4 is considered accurate enough to

indicate that the depositional axis changed from that of L.balmei

time to one located in a more central north-south position. In

fact, the absence of the unit at Pelican -3 and Bass -3 suggests

there was quite a rift valley in the Pelican -1 and 2 and Narimba

-1 area. Aroo -1 may have constituted a major horst within the

rift which turned north between Bass -3 and Tarook -1 to the

Cormorant -l/Toolka -1 region.

Despite the absence of sand at Durroon -1 due to erosion,

the sand source distribution is rather similar to the previous

L.balmei unit. However, relatively greater proportions of sand

were entering the basin suggesting increased uplift of the

margins and particularly of northern Tasmania.

Upper Eastern View (Upper M.diversus to Upper N. asperus) Isopach

and Net Sand/Gross Section (Fig. 5).

Partridge (1976) assigned the Upper M.diversus to Upper

N.asperus zones to the Early Eocene through Early Oligocene. The

BBS and BCSSI seismic data exhibit onlap of the base of the unit

Petrecon Australia Ply ltd
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onto the often truncated Middle M. diversus unit.

The isopach of Fig. 5 indicates a return to the

general form of that of the Paleocene L. balmei. However,

there is no seismic expression of a deep trough to the east

near Dondu; rather the depoeentre may have been in the

Pelican-Narimba region.

Even greater proportions of sand entered the basin

at this time and were derived from essentially the total

basin perimeter. Despite the uplift of the basin, the lower

sand percentages were still located in the north-central

area.

NE - SW Cross Section

The NE-SW cross section (Fig. 8) through the Bass

Basin indicates the two major half graben trough systems of

the L. balmei and lower M. diversus ages which contrasts

with the broad, more uniform simple depression infill sed-

imentation of the upper Eastern View sediments.

The reservoir potential of each sand body

has not been mapped. The relevant parts of the well

completion logs of Bass -1 and Bass -3 are enclosed

(Figs. 6 and 7). These logs have a sonic curve from

which a porosity value can be derived. In order to

remove the effects of a sonic derived porosity value,

available core derived porosities are included. The

core derived permeabilities for the same samples are

also shown.

(AS is the case with seismic information,

more data can be provided as required).
Pet recOil Austral.a Ply L!d
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Heat Flow (Fig. 9)

The heat flow distribution was determined by calcu-

lating the thermal conductivity from the average bed porosity

for intervals over which the temperature gradient can be

measured from well-log data.

The heat flow distribution is characterised by two

north-westerly trending highs near the basin margins separated

by a relatively low heat flow trend about the central basin

axis. The heat flow high trends overlie the L. balmei and

Lower M. diversus depositional axes. This is highly signif-

icant a.s the areas of highest sand percentage and highest heat

flow are essentially coincident which indicates that these

areas can develop maturation more shallow where porosity is

preserved.

Regional Cross-sections and Geochemistry (Figs. 10 & 11).

Regional cross-sections in the NW-SE and SW-NE

directions have been constructed for the Paleocene-Eocene periods

by datuming the well logs on the Top Eastern View event. The

palaeontological information have been included and the

N. asperus, P.asperopolus, M.diversus, L.balmei, T.longus and

T.lilliei zones are defined. The known hydrocarbon occurrences

have been indicated and can be summarised as follows:-

In Pelican 1 and 2 condensate was recovered during

formation interval testing (F.I.T.) of thin sandstones at var-

ious levels within the Early Eocene sections. In Pelican -1,

a maximum recovery of 3.9m3 of gas and 600 cm 3 of condensate

?elrecon Australia Ply ltd
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was made from an F.I.T. at 2661m. and in Pelican 2 an F.I.T.

at 2880m recorded a maximum recovery of 1.05m3 of gas and 750

em3 of condensate; while in Pelican 3, minor gas, but no con-

densate was detected in sandstones of Paleocene age below 2800m.

Abnormal pressures were encountered below this depth in the

Pelican area.

In Bass 3, 0.82m3 of gas and 800 em3 of condensate were

recovered from an F.I.T. at a depth of 2065m. The reservoir

was a 15m thick sandstone in the Paleocene (L.balmei zone)

section.

In Cormorant 1, an F.I.T. at a depth of 1550m recovered

22 litres of oil from a thin sandstone in the Upper Eastern view

Coal Measures. Hydrocarbon shows also occurred in four thin sands

between 1828m and 2347m.

In Aroo 1 hydrocarbon indications occur in the L.balmei

zone, while indications in Dondu 1, Pelican 3 and Poonboon 1

were found in thin, tight sands below 2740m.

Three geochemical parameters have been included on the

two plates. These data have been taken from the BMR study by

Nicholas et aI, and it should be noted that this information has

significantly upgraded the basin potential. Firstly, vitrinite

reflectance values indicate maturation levels at which oil and

gas may be generated occur below M.diversus level everywhere

except in the far eastern portion of the basin.

The second parameter is the quantity of organic matter. If

minimum total organic carbon (TOC) content of 0.5 percent is

Petfecon Austral'" Ply Ltd
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necessary for a clastic rock to have hydrocarbon source potential,

all of the samples for the Eastern View Coal Measures have reached

or exceeded this value, the majority of the samples exceeded

1.5 percent. The highest value, 20.1 percent, is from a shale of

Paleocene age (L. balmei zone) from Bass -3 and a· value of

10.1 percent was obtained from an Eocene shale from Cormorant

-1. Other potentially rich samples in excess of 2 percent

are common.

The third parameter, the hydrogen/oxygen ratio,

related to amounts of generated residual hydrocarbon and

reflects the elemental composition of the source rocks kerogen

and hence source type; gas or oil. The data suggests a pre-

dominantly gas condensate source but the Upper Cretaceous

and lowest Paleocene have a marked proponderance of oil prone

samples. This is considered highly significant as Dr. Saxby

from the C.S.I.R.O. has shown the upper Cretaceous to be

the principle Gippsland oil source.

Petrecon Australia Ply ltd
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Paipan Prospect T14P

The Paipan Prospect is a Top Eastern View trapdoor normal fault

block on T14P, 10 km SE of Bass -1 (see Fig. 12).

Bass -1, the first well spudded in the Bass Basin

(1965) had a reef as its target. The section was confirmed as

Miocene volcanics but the well penetrated the Top Eastern View

at 5930' and continued off structure, as a stratigraphic test

to 7717'. As Fig. 12 indicates, Paipan is considerably up dip

from Bass. This is further illustrated on seismic line BCS8l-l2

(Fig.13). Seismic line BCS8l-5 (Fig. 14) intersects line 12

and runs NE over the crest of the trapdoor.

North of the high, the Top Eastern View is shown as forming a

ridge at 1500 msec. This ridge is a velocity anomaly of some

40-50 msec caused by the Miocene volcanics. Thus the closure

is some 60 msec from 1480 to 1540 msecs which is of the order

of 300'.

Growth faults can be seen on line 5 (Fig. 4) and it is felt

that these faults would form conduIts for vertical migration

of oil from the Upper Cretaceous to the TOp Eastern View. The

geochemical results from Bass -2 to the SE support the gen­

erative capacity of the Upper Cretaceous. Further, the section

of the Upper Eastern View from which oil was recovered in

Cormorant to the NW is buried some 300 msec deeper which allows

for significant Eocene generation at Paipan.

BHP shot a survey in 1973 which identified the crest of the

feature but which missed the high as it extends to the south.

The 1981 shooting by Cue confirmed the geometry of the feature

and the 1982 shooting has detailed the pro~pect to the present

drillable status.

The most significant aspect of the prospect is that if drilled,

it would be the first Top Eastern trap which would hold up

under close scrutiny. This is somewhat incredible since, if it

is the next well drilled, it will be the 19th in the basin and

yet the first to validly test the Top Latrobe equivalent.

Petrecon Australia Pty Ltd
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T18P, Top Eastern View

Fig. 15 is a time structure map at the Top Eastern View in

the southern panhandle portion of T18P. The map shows a

normal fault closure in the far NW. Another similar feature

has been mapped a little further to the NW of the figure.

These features are structurally similar to that at Bass

-3 to the SE except that both appear to have a thicker

sedimentary section. Bass -3 drilled a doubtful to minimal

closure with an Upper Cretaceous section resting on basement.

Following the Bass -3 high to the south, the sedimentary section

thickens and the effects of compression are apparent. Three

compressional anticlines are mapped. The most prominent being

the middle one shown on line BBS81-15 (Fig. 16). The feature

has clear 4-way dip and is probably updip from the anti-

cline immediately to the NW which in turn is updip from the

light oil show in the Paleocene at Bass -3.

T18P, Base Tertiary

Fig. 17, the time structure map near the Base Tertiary, is

located near the centre of Fig. 15. Two highs are mapped on

the horst blocks.

If the spill point is at 1850 msec the structure

forms a single feature, the geometry of which is displayed on

line BB82A - 13 (Fig. 18). The merits of this prospect in

terms of the Upper Cretaceous source and reservoir have been

mentioned above. Further structures are evident both to the

NW and SE and it would appear that the lack of exploration

in this part of the basin was due to the fact that the promin­

ent Base Tertiary event was previously considered as basement

section (like Bass -3). However, Fig. 18 shows that there is

considerable section beneath the Base Tertiary and plenty of

section from which to generate and reservoir oil.

I__:,etrecon A~~stralia P_t_y_~ --.J
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