
0000

•.CONGA OIL
Oil Explorallon and Drilling Company

I
I
I
I
I
I
I
I
I
I
I

•
I

•
I
I
I
I
•

PTY. LTD.

ANNUAL REPORT
CONGA OIL PlY LTD

LICENCE EL 1/88
by

Dr. D.E. Leaman

JUNE 1991

Report prepared lor Conga Oil Ply Lid
84 Wen. Parade

Blackman. Bay. Tas
Exploration Manager: E. Eshuys

CONGA-9

369001

Registered Onlce:

84 Wells "Parade.
BLACKMANS BAY. Tasmania 7052
Telephone: (002) 29 6576 _
Fax: (002) 29 2153

--;'·~,~ti;~: c;j~:·c-r:7'""-,-j;iti.,-!;

.-~F:.~_~__!
! I r

1~?_~lS.g\
j-_._- -.---- ._--.--+:-0-_.. _-

:-----------L----!
1··- p_.- --- ·-----t~-·------·-

I
----_L _

_-.-- -:c ! -D,,, .



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

,I

36900::
0001

CONTENTS

INTRODUCITON 1
LICENCES (Ground held and applications) I
EXPLORATION HISTORY, PHILOSOPHY AND PROPOSALS
Outline 2
Progress to dale 3
Programmes proposed 4
SUMMARY OF EXPLORATION OBJECTIVES 4
EXPENDfTIJRE SUMMARY 5

APPENDICES:
I. Presentation to 1991 APEA Conlerence (M. Bendall, C. Burrell, D. Leaman, J. Volkman).
2. Presentation to 1991 Petroleum geochemistry conference (J. Volkman)
3. Diagrams and comments outlining current status of exploration and understanding.

lNTRODUCITON

This is the sixth "annual" report submitted by Conga Oil Ply Ltd in respect of its petroleum exploration of
onshore Tasmania. Information now available confirms that Tasmania must be treated seriously in terms of
hydrocacbont and in particuJar oil, exploration. Evaluation will be difficult and possibly extended initially due to
lacl< 01 -regional seismic coverage and previous deep drilling prognunmes, and the diflicult alpine geologieal
styles now eslablished. The atent of seepage occurrences, however, suggests lhat it will ultimately prove vel}'
worthwhile.

It was noted in the last annoal report that Conga's efforts to awaken interest in such exploration in Tasmania
were proving successful. Reeent presentations at the APEA conference in Melbourne (Appendices I and 2)
have confirmed this and there are many expressions of interest. The lacl< of quality seismie data until vel}'
recently has dampened preparedness to farm-in given the classical diflicuJties 01 exploration in alpine or thrust
terrains. There is, however, no doubt within the industI)' that Conga's eflorts have been eflective and
demonstrate that Tasmania has been overlool<ed.

Conga Oil bas been restricted during the year by cash now problems in what are diflieult times in Australia, both
financially and politically - given environmental lobby groups actively campaigning against exploration. or
development.
As many projects as poseible have been continued through this difficult period in order to avoid loss 01
momentum but mostly this has meant only steady and Uneven progress. Key problems, such as how to give
priority to target area selection for initial stratigraphic drilling, the specification and processing of seismic data,
and identification of areas (or possible relinquishment in 1992 have been reviewed and progress toward
resolution achieved.

This ceport describes those activities undertakrn since May 1990. Many projects are incomplete and this outline
summarises current status.

LICENCES

Licence EL 1188 is held in the name or Conga Oil Ply. Ltd.. of Blackmans Bay, Tasmania. It is held for oil.

The licence is a consolidation or several prc--cxisting licences. The location of the licence area is shown in
Figure 1. The consolidation has been deemed to date from June 10, 1989, although the actual granting was
some nve months (ater.

Following work undertal<en during the past two years, as described in this report, and some consideration 01 the
surprising implications of that work a lurther onshore application has been made (EL 17/90). This covers the
bull< of Tasmania west of EL 1188. Why an area composed largely 01 Precambrian rocl<s should be of ioterest i.
explained below. There are also, clearly, similar implications for adj3cent offshore areas.
The new licence area may be advertised in the near luture implying that administrative mattters associated with
its granting have been resolved.
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EXPLORATION HISTORY AND OBJECITVES
OUfLINE:

The exploration programme outlined in the 1989 and 1990 annual reports has been disrupted but is now being
recovered. Normal budgeting arrangements at modest levels have enabled continuance oC most programmes. All
financial licence commitments Cor the entire term oC the licence to 1992 have already bc:cn CulCilled.

Two programmes were reported to be in progress at May t 990; seepage search - and some analysis, and seismic
data testing.. Other programmes (including regional stratigraphic/palaeontology compilation and regional
interpretation oC gravity and magnetic data) are now also underway.

Work. proposed was designed to
1 permit Ciner resolution oC issues already deCined in the area south oC Hobart and perhaps provide Cor'

well taragettting.
2 provide a regional understanding oC the area north oC Hobart which is cammensurate with that now

extant Cor the southern area,
3 pinpoint any seepage concentrations anywhere in, the expanded licence in order to confirm petroleum

geochemistry and perhaps suggest Coci Cor detailed exploration.

A reduced on-going program has maintained these objectives in so Car as was possible. Data is now available
which allows I and 2 and some areas indicated by previously reported seep searches have been analysed in
some detail.

Seepages and geochemistry:

Seepages continue to be reported Crom diverse locations in Tasmania, some within El 1/88 and some beyond it.
Work. during 1990 (Appendix 2) has established the existence oC up to Cour MATURE oils oC probable pre­
Carboniferous origin. Source and possible reservoir rocks for some of these oils occur in the upper part of the
Ordovician Gordon Group.

Geochemical $tudies are continuing in order to better define sources.

Geophyaics:

No new data were acquired during the past year.

A combined gravity and magnetic interpretation oC existing data has been commenced. At the time oC writing
only a regional setting Cor the entirety oC the licence area and a local analysis oC the Derwent Valley have been
completed.
The regional study has enabled relinement oC general concepts to be tested and a revised version of the mardle
separation process to be produced. The analysis upon which the latter is based includes consideration oC large
scale crustal features, including granites and major crustal breaks. but the result allows a higher ultimate
resolution in interpretation oC gravity anomalies. This result is important since it allows extended use of the
gravity survey data; crucial to area appraisal in the absence"f large scale seismic surveys.

The analysis to date has confirmed earlier indications of thrust stacking of the Palaeozoic rock.a henealh central
Tasmania. It appears that the basal thrust may lie within the dolomitic rock.a of Upper Precambrian age. These
units and all above them have been repeated several times. Rock.a of Mathinna Beds affinity appear to have been
included in this structuring IICross at least half of the island. A NE-SW compression is implied for the youngest
stack. with movement from the northeast. Granites have intruded the entire struetural pile.
Magnetic data outlines the architecture of the struetural patterns, defines some oC the shallow expressions of the
structures. and indieales the presence of Cambrian rock.a within individual blocks. Identification of such
sequences will prove an aid to Cuture de~miting of Ordovician rocks.

Seepage sites can be positively associated with identifiable trends or interpreted structures. Analysis is being
continued and accelerated.

Further seismic data analysis has beeo campleted by the Bureau of Mineral Resources but this has not proved as
effective as work done by the Shell Oil Co. lines in the Storm Bay area clearly reveal large deep seated Caults
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and clear evidence of mid section thrusting which has introduced strong reflectors at about 2 seconds. Further
analysis is being undertaken and the procedures will now be applied to all lines. Details will be provided when
released by Shell.

A progress report describing preliminlUy gravity and magnetic analysis has already been submitted.

Conductivity data from the northern midlands continues to be acquired and analysied as pari of University
research projects. This will be collated and reported in due course.

Implications:

The broad distribution of established seepages across onshore Tasmania and the suggestion that most, if not all,
are sourced from rocks older than Devonian in age suggests a much broader source rock distribution than qlight
have been suspected by inspection of a surface geological map which displays large tracts of Precambrian rocks.
Yet some of these have been weeping hydrocarbonsl .

The association of the regional geophysical trends with the seepage distribution as now known and the
previously inferred relationship between sigbtings and seismic activity early this centul)! also indicates that the
surface geology is misleading.
For several years past 1 have argued. for example in many Mt Read Volcanic Project Reports commissioned by
the Mines Department, that large areas have been detached and overthrust. 1 have since argued (Banks
Symposium, 1990) that all Precambrian blocks have been displaced and re-arranged. Some movements may
involve the whole crust while most are thin skin tectonic slices.
The distribution of hydrocarbons indicates that the thrust stack, in true alpine style, also incorporates source
rocks. All parts of the stale may include them although the zone between Cradle Mountain, Great Lake and
Bothwell may not. This has yet to be con6rmed.

The ramifications are far reaching and multiply the play possibilities as well as complicating evaluation and
interpretation.
It is lik.ely thai Conga Oil will deal initially with the simpler categories of possible targets unless other indicators
suggest other options may prove more fruitful.

PROGRESS FROM MAY 1990 TO DATE:

I. Further seepage sites have been added to existing compilations.

2. Representative samples have been analysed; in particular those from the Midlands and Preolenna
areas.

3. Geochemical work has now confinncd the existence of scveral distind hydrocarbon compositions

4. Regional (statewide) interpretation of the gravity and magnetic data has been begun and a new
gravity crustal model produced. This has been used to update maps of the residual gravity field across
Tasmania.
A prelimin;uy report describing initial combined interpretation of the Midlands has been submitted. This
included a more detailed study of the Derwent Valley region.
Work. is continuing.

5. Marine seismic data have been reprocessed, including restaclting, and will also be migrated. Results arc
yet to be fUlalised by Shell before presentation to Conga Oil.

PROGRAMMES IN PROGRESS:

I
I
I

I. The seep search programme directed toward identification of as many sites as possible is being
continued. It is hoped that particular site concentrations or patterns will assist initial drill targctting or
focus for geophysical analysis and perhaps trial seismic survey.
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Seismic processing tests (per Shell research division) arc nearly complete.

Gravity and magnetic interpretation locussed upon zones with the most seepage sites is in progress and
the current phase 01 work should be complete by early July.
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PROGRAMMES PROPOSED:

I. Extension 01 the gravity and magnetic interpretation.

2. Public assisted seepage search. It is hoped that this might lead to reasonable sample volumes and
conrirmation of source and fluid signatures. GeochemicaJ work to continue in association with the
search.

3. Further onshore seismic trials. Since it is clear that any well programme may be limited or lorced toward
purely stratigraphic objectives in the absence 01 specilic structural controls the problems related to
seismic data acquisition must be resolved. Only the coupling 01 gravity- magnetic implications with seep
concentration foci and local seismic survey will lead to viable targctting.
Any decisions about further surveys will be taken Once spccirication and processing requirements
have been established by the research still in progress.

4. Selection 01 two sites lor stratigraphic diamond drilling of pre-Permian sections. It is expected that the
sites chosen will test concepts and sections devcloped during the present interpretation.

5. Appraisal of areas to be relinquished in June 1992.

SUMMARY OF EXPLORATION OBJECTIVES

Recent work has demonstrated that the. region has pelroleum potential and must be explored.

The presence of Ordovician or other Lower Palaeozoic - sourced hydrocarbons means that the so-called
Tasmania Basin can no longer be considered a post Permian back.water with no potential.

Issues to be Iurther evaluated include:

SOURCES:
Detailed review 01 Upper Cambrian to Lower Silurian nx:ks to identify specilic or multiple sources or sourcing
members within the Gordon Group.

ASSESS SCALE OF GENERATION OR MIGRATION:
This problem is partly related to the nature of the source. However, any distribution of seepages or source
indications defined upon analysis of such seepages will be critical. It is hoped that these indicators might be tied
to inlerred lithological or structural distribution; as suggested lrom the geophysical or pyroclastic studies.
Although present work is incomplete there appears to be considerable spread in potential seepage sites. This is
most encouraging but the distribution, structural analysis and seismic data now available indicate that the
source units are repeated in an alpine thru5ta1 stack.

PLAYDEFINmON:
Preliminary work to date suggests the possible presence of lold closures, rejuvenated troughs, unconformity
seals, thrust scals, shelf deposition, rift margin rise shoulders and dolerite traps. Each of these lealure styles
will need to be defined, rated and drilled. Rating will be allected by inferred rock distributions and migration
considerations and seismic data is likely to be essential to such appraisals. The economics and practicability of
seismic methods has been established (although optimum specilications have yet to be defined) in this
environment but the high cost (approx $7000/km) will mean limited coverage and that traverses must be
specifically located on other indicators (chemistry, scepages and gravity/magnetics).
The simpler trap styles listed above may not warrant the principal effort. The concept of a thrustal stack
increases the target options and exploration problems while offering the possibility for some larger plays. All
styles must be reviewed. .



I
I
I
I

0305

5

I
I

OVERALL:
To evaluate the region in such a way as to rationally assess its potential for Conga's purposes or to aid future
explorers and enable reasonable relinquishment decisions within the next year.

EXPENDITURE SUMMARY

The table below summarises expenditure for the past year.
The figures, and categnrisation, quoted above are as supplied to me by the financial manager of Conga Ojl. A
complete breakdown is available from the company ledgers.

I
I
I
I
I
I

The table below summarises expenditure for the past year.

Geology (appraisals and seep search)
Geochemistry (analyses etc)
Geophysics (interpretation)
Drilling
Administrative overheads
Other (consultants-displays-stalf)

Total

Total of previous expenditure as reported in May 1990 was $303327.

Total of all expenditure to May 1991 is thus $451337

41105
7000

33266
o

35281
31358

148010

I
I
I
I
I
I
I
I
I

Note: The above total expenditure exceeds the minimum required expenditure required under the terms of the
licence for the initial three year term.

Report submitted on behalf of Leaman Geophysics by

Dr, D.E, Leaman, B.Sc., Ph.D.,
FAus.I.M.M., M.M.I.CA



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

0008

APPENDIX I:

369007



I
I
I
I
I
I
I
I
I
I
I

369008
0007

RECENT DEVELOPMENTS IN EXPLORATION
FOR OIL IN TASMANIA

by M.R. Bendall!, J.K. Volkman2, D.E. Leaman3 and C.F. Burretr4

Recent work on oil seeps. organic geochemistry, geophysics, slructural goology and pAlaeontology suggests lhat there
is considerable IX'tential for onshore petroleum exploration in Tasmania. . .

Archival research has shown llIal hydrocarbon seq>s were commonly reported in the nISt half of tillS century and
that wildcats produced gas (at Port Sorell in the north) and oil~at Iohnsons Well on Bruny Island, in the south). Almost
all of the 270 historical hydrocarOOn occurrences lie on lineaments revealed independently by gravity and magnelic
surveys. The thermal matmity of conodonts from Ordovician and Siluro-Devonian carbonales suggests that much of
Ihe pre-Upper Carboniferous beneath the Tabberabberan unconfonnity is in the oil and gas windows.

Orgwe geochemistty reveals a vel}' close similarity between hydrocarbons from Ordovician limestones, those
from the drill site at Bruny Island and wilh lar samples from the Tasmanian coast but lillIe similarity with the Permian'
Tasmanite on Shale, or with the ootry~occane-rich Gippsland-Otway-Bass crude and Soulh. AUSb"Blian bitumens.
The predominance of C

11
steranes suggests a widespread algll1 source and lhe abundant diasteranes imply a clay or silt

rich somce rather than a carbonate source that extends across lhe whole of Tasmania.
. Recent geophysical and structural work suggeslS that a thin skinned in1crprelation of Tasmania's structure is

reasonable. Most sightings of hydrocarbons are associated with either faults or fractures which have post-JwBSsic
displacements or with intersections of major high angle faults with thrusts.

The delineation of reservoirs wil1tin the thrust sheets is 8 priority. ,

I
I
I
I
I
I
I
I
~I

INTRODUCTION

Tasmania has been considered unprospective for hydro­
carbons for over 50 years. This view has resulted from
misunderstandings or ignorance about the nature and origin
of the many occurences of hydrocarbons previously
recorded. Oil shales ofPennian age have long been known
and some production has been derived from utem.

The numerous records of seepage or IJlr sightings from
the period 188G-!935 have been ascribed to an oil shale
source. The absence of serious exploration in recent times
has led 10 general ignorance of the existence of these
records. Modem maps of Australian basins refer to ule
"Tasmanian basin" when considering Tasmania.This is
taken to mean the late Carboniferou!f-Triassic deposition
presumed to overlie uneconomic basemenl

1 Conga Oil Pt.)' ltd, 84 Wells Parade, Blackmllns BII)'. Tasmania
7152-

• CSIRO Divi,ion of Oocanography, GPO 1I0x 320D, Hoban,
Tasmania 7001.

1 Leaman Groph)'sics. GPO Box 3200, Hoban, Tasmania 7001.
• Geology Deplllrtmenl, Univenit)' of Tasmania, GPO Box 252C,

Hobart, Tasmania 7001.

Consequenuy, if il is assumed thal any hydrocarbons
presenl were derived from Permian oil shale then no reliable
seals or ImpS of any magniLude are likely due to disruption
of ule post-Carboniferous sequences by faulting and
intrusion and an absence of closed structures. An un­
prospective environment is a valid conclusion on these
assumptions. !

Many pre-war observers were not of this view since
many seepage sites are far removed from Pennian rocks
and several occur in Precambrian quartzite (port Davey) or
Precambrian granile (King Island). Many are direcUy

. associated with Ordovician carbonates, or such rocks occur
nearby. They could not, however, offer a credible
explanation for these occurrences.

The lack of exploration activity since 1939 may be
contrasted with that of u,e,previous 50 years when many
companies were floated. All were based on eITusivc oil or
IJlr seepages. Some accumulations were large; sufficient to
fill the hold of a coastal cargo vessel (from Port Davey).
Few drilling proposals were converted into action but
several attempts were made 10 drill at Pon Sorell and
Bruny Island. 11,e maximum depth of any such hole was
about 400 m but gas was recorded in one well at Port Sorell
and oil was recovered in small quantities from anouler at
Bruny Island.
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MR. Bendall, 1.K. Vol1<man. D.E. Leaman and C.F. Burrell

This paper presents infonnation assembled during the
last 10 years, and especially the lastlhree years. It suggests
that the faith of the early explorers was well based and that
the perceptions of the last 50 years have been wrong.
Hydrocarbon occurrences have been verified, are
widespread and are associated with seismic activity. The
chemistry of the seep hydrocarbons is not consistent with
Pennian oil shale derivation but is indicative of lower
Paleozoic source rocks. This knowledge, when coupled
with a revised structural view of Tasmania, transfonns
prospectivity assessments.

GEOLOGICAL HISTORY

A full and recent account of the geology ofTasmania may
be found in Burrell and Martin (1989). The oldest rocks in
Tasmania (Fig. J) are Proterozoic quartzites, phyllites and
dolomites which crop out extensively in the central and
northwestern parIS of the island. After the Penguin Orogeny
at 750 Ma these were unconformably overlain by shallow
marine quartz sandstones and dolomites and then by marine
turbidites, mudstones and basalts in the late Proterozoic or
early Cambrian. A mineral-rich island arc (Mt Read
Volcanics)-back arc basin (DundasGroup) complex fonned
in the middle to late Cambrian and was unconfonnably
overlain by turbidites and volcaniclastics in the latest
Cambrian. These mainly marine sediments were
successively overlain in the Ordovician by fanglomerates
(Owen Conglomerate and correlates), by shallow marine
sandstones (Moina Sandstone and correlates), by subtidal
siltstones and mudstones (Aorentine Valley Mudstone and
correlates) and by a thick sUccession of tropical carbonates
(Gordon Group). The Gordon Group carbonates are up to
1.5 km thick in central Tasmania and are dominantly
micritic. Dolomitisation is common. In the south there is a
lnlnsition southwards from shallow marine conditions near
Vanishing Falls, to platform margin buildups at Precipitous
BluITtodeep (>200 m) water carbonate turbidite-graptolitic
shale environments at Surprise Bay (Burrell et al.. 1981,
1983, 1984). The Gordon Group carbonates were
confonnably overlain by the dominantly marine siliciclastics
.of the late Ordovician-Early Devonian Eldon Group. In
the eastern third of the Slate, Ordovician-Devonian
sedimentsconsistofgraptolitic basinal turbidites (Mathinna
beds).

The Tabberabberan Orogeny in the Early Devonian
created a fold-thrust belt producing approximately north­
south trending folds in most areas but with east-west
trending folds in the northwest of the Slate. Numerous and
extensive granitoidS were intruded between 395 and
320 Ma. Regional melamorphism gave rise to the paltern
ofconodontCAl (Colour Alteration Index) isograds shown
in Figure 2 with heating of the lower Palaeozoics to 3OO'C

. in the west and northwest with much lower temperatures
(150'C) in central and southern Tasmania (Burrell, in
press).!n the late CarboniferoUS-Pennian, a sequence of
gIaciterrestrial and glacimarine predominantly siliciclastics

369009
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Figure J- II ighly geff£ralisedgeologicalcolwnnjor Tasmo.,ua.

(lower Parmeener Supergroup) were deposited
unconformably on the older rocks and succeeeded
conformably by Triassic terrestrial sandstones of the upper
Parmeener Supergroup. Coals are present in both divisions
of the Parmeener and the famous Tasmanite Oil
Shale occurs just above the basal tillite of the supergroup.

Extensive, thick (often 500 m) sills of dolerite fed by
narrow feeder dykes were intruded in the middle Jurassic
and presently outcrop over about half of the Slate. Although
the dolerite is voluminous, melamorphism appears to be
restricted to tlle immediate vicinity of the sheets. Minor
local syenites were intruded in the Crelaceous bUI regional
hellting was sufmcient to resel the Palaeozoic palaeo­
magnetism. North 10 northwesterly trending horst and
graben were produced in a general tensional environmenl
in the late Crelaceous to early Tertiary and the graben were
lilled with up to I km of mainly terrestrial sediments.
Many onshore Tertiary volcanic centres are present
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Figure 2 - Sup distribution in
Tasmania fram Bendall (/990). l' =
lars. COnlour lines are isograds based
on conodonl Colour Al'eralion Indices
(CAl) from BlUrell (in press). CN 5 =
JOO'C and CAl = loo'C.
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SEEP DISTIUBUTION AND ORGANIC
GEOCHEMISmy

Seeps

The distribution pattern and historical background of seeps
are summarise<! by Bendall (1990). The distinctive NW/S8,
NF/SW seep trends (Fig. 2) transect all rock types slrongly
suggesting that deep crustal lineaments are still active.
Seepages have been reported mainly, direclly after major
quakes. The records from archival research include 35 drill
holes, 127 oil leases and 120 signs of either tar, oil or gas.
Thediscovery ofsome of the recorded larS in Launceston's
museum, along wilh archived photographs confirm lhe
validity of lhe old records. Geochemical confirmation of
hydrocarbons around lhe 1929 Bruny Island drill hole,
current gas seeps allhat site and wet gas recenlly found at
Dunalley are all on lineaments and suggest 1I,e validity of
olhe¥ unconfmned sightings on lhose lineaments. Many
companies were formed to e>ploit lhe potential lhat 1I,e
seeps indicated (Bendall, 1990).

Of lhese companies only two produced shows ofhydro­
carbons bolh of which were confmned by govemmenl
geologists, as were many of lhe historical reports of larS

and seeps.

Organic Geochemistry

Me(llOd~

Sediment from lhe site of lhe 1929 drilling at Johnsons
Well on Bruny Island was e>tracted willI hexane wilh
ullrasonication. Solvents of greater polarity were not used
due to 1I,e high concentrations of naturally occurring polar
lipids. The limestone sample from Ida Bay in SQulllem
Tasmania was crushed and lhen a portion was extracted
using chloroform-melhanol willI ullrasonication. The
bitumen from Port Davey in western Tasmania was
-extracted direclly will. chloroform, which dissolved the
entire sample. Portions of each e>tract were analysed by
latroscan thin-layer chromatography-name ionisation
detection (Volkman ct aI., 1986) to determine the total
hydrocarbons.

Saturated and aromatic hydrocarbons were isolated by
applying a portion of the e>iraclto a column of silicic acid
capped with activated a1umina_ Aliphatic hydrocarbons
we¥e eluted with hexane and a second fraction containing
aromatic hydrocarbons was obtained by eluting with
toluene:hexane. Resins and asphaltenes were eluted with
chloroform and mclllanol .

Each hydrocarbon fraction was analysed by capillary



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

0010
M.R. Bendall, J.K. Volkman. D.E. LelJl1U2n and C.F. Durrett

gas chromalOgraphy on a non-polar methyl silicone fused
silica capillary column 10 detennine the dislribution of
straight-chain and isoprenoid alkanes. These fractions were
then analysed by gas chromalOgraphy-mass spectromelIy
in selected ion monilOring mode (SIM) (Volkman el aI.,
1988). Ion chromalOgrams for ions m/z 217 and 218
(steranes), m/z259 (diasteranes),rn/z 231 (methylslCranes),
m/z 191 (hopanes and other triterpanes), m/z 177
(demethylated hopanes), m/z 205 (methyl hopanes) plus
some molecular ions were acquired.

Results

Geochemical analyses of two soil samples from Johnsons
Wen were undertaken. These revealed sm3J1 amounts of
hydrocarbons (about 400 ng/g) which were dominated by
n-alkanes of plant origin, plus the common petroleum
constituents pristane and phytane (ratio 2.1). GC·MS
fingerprinting conclusively demonslmted the presence of
trace amounts of petroleum hydrocarbon biomarkers
including steranes and diasleranes (Fig. 3) and hopanes
(Fig. 4). Trace amounts ofpetrolcum·derived hydrocarbons
were also delected in a few water and sedimenl samples
from elsewhere on the island. but tl,e amounts were
generally 100 low for detailed fingerprinting studies. The
low concenlmtions of petroleum-<lerived hydrocarbons
indicated that petroleum seeps were no longer active at this
site but provided some evidence for their fonner presence.

A limited organic geochemical study was undertaken
of the hydrocarbons in Ordovician limeslOnes from Ida
Bay in southern Tasmania and QueenslOwn in the weSL
One sample from QueenslOwn was of interest as it appeared
10 contain necks ofasphaltic material. 111CSC rocks contained
low amounts of hydrocarbons (2.9 mg/g at Ida Bay and 0.8
and 1.2 mg/g at Queenslown), but the dislributions were
typical of those found in mature petroleum. Although
sediments from the QueenslOwn area have much higher
conodont CAls (Fig. 2), which suggest a higher thennal
maturity, the biomarker maturity parameters in samples
from the two regions were remarkably similar.

The ste'!'"e distributions in the limeslOnes showed
many similarities 10 tllOse in theJohnsons WeU soil sample.
In particular, the ratios of C21:C28:C29 steranes, which is a
useful source parameter (Mackenzie, 1984), were almost
identical. Similar ratios have been found in carbonate­
derived oil from the Middle East, and from Ordovician
sediments from mainland Australia (Hoffmann etal., 1987).
However, this ratio is very different from those found
in oils presently recovered from the Gippsland Basin
which show a strong predominance of C29 S!eranes. The
presence of sim i1ar amounts and proportions of rearranged
steranes (diasteranes) was also of inlCrest since these
compounds are usually of very low abundance in pure
carbonates.

In 1990, I' samples of bilumens collected early this
century from coastal sites were oblllined from Tasmanian
museums for geochemical analysis. Manyofthcsesamples
are mentioned in a report on petroleum exploration in
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Tasmania (Twclvetrees, 1917). All the samples are black,
shiny asphaltic bilumens which show a characteristic
conchoidal fraclure and a napthalatic odour when broken.
11ley contain no inorganic maller and dissolve completely
in chlorofonn.

Aliphatic hydrocarbons represented 13.2-,-15.0% of
the Iota! exImct of the bitumens, aromatic hydrocarbons
3.9~.7%, with the remainder consisting of polar resins
and asphaltenes. l1,e dislributions ofaliphatic hydrocarbons
in each bilumen were similar 10 lhose of mature crude oils
except that volatile hydrocarbons «n-C(0) were absent
The n-alkanes extended at least 10 n-C3s wilh no odd or
even predominance. Higher molecular weight components
were not abundant indicating that lhe bitumens are not
derived from tlle type of waxy crude more commonly
associated with Gippsland Basin crudes. The majorn-alkane
was eW,er n-C16 or n,CI8. Pristane and phytane were lhe
most conspicuous branched constituents in all samples.
Longer-chain isoprenoids were comparatively minor
components and bOlIyococcane, which occurs in some
bitumens found on South Australian beaches (McKirdy et
al., 1986), was not detected. The pristanelphytane ratios of
most samples fell in tl,e range 1.30-1.38. All of the
chromalOgrarns showed a small ·unresolved complex
mixture" (liCM or hump) tllloughout the chain-length
range typical of crude oils. The aliphatic hydrocarbon
dislributions gave tl,e overall impression of a non-waxy,
weathered heavy crude oil.

GC-MS fingerprinting showed that the sterane
dislributions in ~II of the bitumens were remarlcably simUar.
The Port Davey sample is typical (Figs 3 and 4). Although
C21 steranes (peaks 5, 7. 8 and 9) predominate; they are
only slightly more abundant tll3I1lhe C29 steranes and C28
steranes. This reatore is also found in hydrocarbons isolated
from tlle Ordovician IimeslOne samples and lhe soil from
Johnsons Well (Fig. 4). The bitumens also contain
significa"t amounts of diasteranes. Mass fragmenlOgrarns
for m/z 231 showed lhat small amounts of methyl steranes
were present in all tl,e bitumens, but individual compounds
were not identified (data nol shown).

11le distributiuns of hopanes were characterised from
mass fragmemograms of lhe major fragment ion m/z 191
(Fig. 4). Comparable data for the hopanes isolated from the
Johnsons Well and Ida Bay samples are also shown. The
major hopane peak in the bitumens was C30. with C29 next
most abundanL Morelllnes were present in low abundance
(peaks 6, 9 a"d 12), and lhe ratios of 225 10 22R epimelS
in the extended hopanes (i.e. >C30; e.g. peaks 10 and II)
were typical ora malure oil. These isomers isomerise 10 an
equilibrium mixture before the onset of the oil window.
The ralio of the two C21 hopanes Ts (peak I) and Tm
(peak 2) is a sensitive indicalOr of thermal maturity. Ts was
less abundant than Tm in all samples implying that all
bitumens were generated at closely similar thermal
malurities at an equivalent vilrlnlte renectanee of about
0.lHJ.7. ,

A1tllOUgh tl,e sterane dislributions in lhe Johnsons Well,
Ida Bay limestone and bitumen samples were all very
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Peak Slcranes and diasleranes

1 C27 (20S).13P(H),17a(H)-diaslerane
2 C21 (20R}-I3P(H), \7a(B}-<l;asleTane
3 C28 (20S}.13P(B),17a(H)-<liasleTBTle
4 C28 (20R}-13P(H),17a(H}-diasleIBTle
5 C21 (20S},SB(H), 14a(H), J7a(H)-cholesl8T1e
6 C29 (20S}.13P(H),17a(H}-<liaslel;me ..
7 C21 (20R}·Sa(H), 14P(H),17p(H).eholeSl8T1e
8 C21 (20S) ·Sa(H),14 P(H),17P(H)-cholesl8T1e
9 C21 (20R)-Sa(H),I4a(H),17a(H)-choleSlBTle
10 C29 (20R).13P(H),17a(H)-diasleTane
II C28 (20S)-5a(H),14a(l 1),1 7a(H)·24-methylcholesl8T1e
12 C28 (20R).Sa(H),14P(H),17P(H)-24-methylcholesl8T1e
13 C28 (20S).Sa(H),14P(H),17P(H).24-methylcholesl8T1e
14 C28 (20R)-5a(H), 14a(H),17a(H)-24-methylcholeSl8T1e
IS Unknown
16 C29 (20S)-Sa(H), 14a(H),17a(H)-24-ethylcholestane
17 C29 (20R)-Sa(H), 14 P(H), 17P(H)-24.ethylcholestane
18 C29 (20S)-Sa(H), 14P(H),17P(H)·24-ethylcholestane
19 C29 (20R)-Sa(H),l4a(H), 17a(H).24.elhylcholestane
20 C30 24-propylcholestanes

Figure J - Mcus frogtnenlograms for mil 217 showing distributions of C27·C30 stero.MS and diarteraneJ in (a) soilfrom Johnsoru
Well on Bruny Island. (b) OrMvicion eorbolUJlefrom Ida Bay and (e) tar from the moulh ofDeep Creek neor Port Davey on the
west coast ofTasmmUa. Compound iden1iji.cQlioru are idenlijicot;ons of peaks in mlr 2/7 mass fragrTlQl1ograms. '
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Figure 4 - Mass frQglMlIIograms for mlz 191 showing di.rtribur;onJ ofC27-C36 hopOMS in (a) soilfrorn Johtuons Well on Bruny
Island, (b) OrdoYieian earbonalefrom Idd Bay and (c) tar from the moUlh of Veep Creek on the we" coast ofTasmania. Tricyclic
alkanes are denoted by.*. The baseline rue in massfragrunJogr/V7t (a) is due fa a conJribution o/Ihe mlz 191 ionlromcolu.mn bled.
Idenli[ieaJions ofpeaks in hopa~ (mi. 191) and rnc.hyl hopo~ (mi. 205) mass fragrncnlogrom.<:

GC·MS Hopane GC·MS Hopane
Peak Peak

I C21 18a(H).22.29.30-trisnomeohopllJle (fs) 13 C30 17P(H).21 P(H)-hopone
2 C21 17a(H)·22,29.30-lrisnorhopone (fm) 14 C32 (215)·17a(H).21 P(H)-bishomohopane
3 C21 17P(H).22,29.30-trisnorhoplIJle 15 C32 (22R)-17a(H).21P(II)-bishomohopone
4 C28 17lX(II).21 P(H)-29.30.bisnorhopone 16 C33 (215)-17a(H).21 P(H)-lrishomohopane
5 C29 17a(H).21 P(H).30.norhopone 17 C" (22R)-17a(H).21 p(H).trishemohopane
6 C29 17P(H).21a(H)·30·J1Onnoretane 18 C3I (22R).17P(H).21 P(H)-homohopone
7 C30 17a(H).21 P(H)-hopone 19 C" (22S).17a(H).21 P(H)-telrakishomohepone
8 C29 17P(H).21 P(H)-30-norhopone 20 C" (22R)-17a(H).21 P(II)-telrekishomohopane
9 C30 17P(H).2Ia(H).moretane 21 C35 (215)·17a(H~ 21 P(H)-pentakishomohopone

10 C31 (215).17a(H).2IP(H)·homohopone 22 C35 (22R)-17a(H).2Ip(H)-penta1dshomohopone
11 C31 (22R)-17a(H).21 P(H)-homohopone 23 C36 (215).17a(H).21 P(H).hexokishornohopane
12 C31 (22R+S)·17P(H).2Ia(H)-hornomoretane
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similar. the hopane dislCibutions showed significant
differences. The hopanes in the limeslOnes contained
significantly more C29 hopane due 10 the presence of a
series of29-norhopanes which were not present in detectable
amounts in the bitumens. The bitumen hopane distributions
are more typical of those found in shales. The carbonates
also contained a series OfC28-C36 2-methylhopanes, whose
mass spectra have a characleristic base peak at rn/z 205.
These compounds were trace constituents of the bitumens,
implying that the bitumens were unlikely 10 be derived
from a carbonate source rock. C-IO demethylated hopanes
were not detected in any of the samples using rn/z 177
mass fragmenlOgrams. These compounds are commonly
associated with highly biodegraded residues of crude oil
(Volkman etal., 1983), which suggests tllat tI,C bilumcns
are not simply Iar residues from exposed reservoirs.

The hopane distributions in the Johnsons Well sample
do not, at first sight, appear 10 be at all related to either ti,e
Ida Bay carbonates or 10 the bilumen samples. 111is is due
10 a predominance of hopanes from microorganisms in the
soil. Several of these hopanes have 17b(H),21 ~(H)­

stereochemistry (peaks 8, 13 and 18) which is typical of
biologically-produced hopanoids. This complication must
always be considered when attempting 10 fingerprint
petroleum-derived hydrocarbons in soil or in geologically
young sediments (Volkman et aI., 1988). However, hopanes
of obvious petroleum origin such as Ts, Tm and extended
hopanes were present 2-Methylhopanes were not detected
which rules out Ordovician carbonates as ti,e source.

The remarkable similarity between all the sterane
distributions implies that the hydrocarbons in the bitumens
are probably derived from the same type of organic matler
which contributed 10 the carbonates. The predominance of
C27 steranes is not found in oils generated from higher
plants or from coaly malter, but is more typical of algal
mallcr. The presence of abundant diasteranes implies a

depositional environment in which the sediments contain
a high content of silt or clay. The absence of meUlyl
hopanes argues against a shallow carbonate depositional
environment.

The very low abundance of tricylic alkanes in ti,e
bitumens indicates that the Tasmanite Oil Shale, in which
these compounds are the pre-dominant biomarkers
(Denwer, 1986; Simonei!, 1986), was not the source of
these hydrocarbons. Also, the oil shales show a much
higher predominance of C29 steranes and a very different
diasterane!sterane ratio (Denwer, 1986). Moreover, the
maturity of ti,e hydrocarbons in the bitumens is significantly
greater than that found in Tasmanite Oil Shale.

The geochemical data imply the existence of a source
rock and reservoirs extending over much of present-day
Tasmania and adjacent near-shore areas.

GEOPHYSICS AND SlRUCI1JRE

Any suggestions tlmt the hislOric and modem hydrocarbon
occurrences might be derived from Lower Paleozoic source

Rf'!CI!nJ dl!ve.JopmenJ5 in expioraJion{or oil in Tasmania 7

rocks and that reservoir potential might exist in the rocks
beneath ti,e unconformity at the base of the Upper
Carboniferous-Triassic "Tasmania basin'· rcx::ks known as
the Parmeener Supergrouppose problems for conventional
models of Tasmanian geology. 11,e pre-Parmeener rocks
are concealed across more than half of Tasmania and the
proposed source and reservoir rocks are never the dominant
materials exposed elsewhere. Much of Tasmania consists
of exposed Cambrian and Precambrian in ti,e west and
ti,e Ordovician-Devonian turbidites in the nortIleast- all
intruded by Devonian granitoids - and these have been
infcrred 10 occur at shallow deptl. beneatl. ti,e unconformity.
The few drill holes 10 have penetrated pre-Parmeener
basement have proven dolomitic Precambrian, turbidites
orCambrian volcanics. No hole isdecper than about 1000 m
and all have been drilled for stratigraphic evaluation of the
lower Panneener.

Vet the seepages are widespread and possibly
systematic.

Conga Oil began exploration on Bruny Island in
southern Tasmania. No pre-Parmeener rocks are exposed
for more tI,an 30 km in any direction, a1U,ough drilling
had proven Precambrian rocks at 999 m at nearby
Woodbridge and Cambrian volcanics at 600 m beneath the
nonhem suburbs of Hobart. Appreciation of ti,e local issues
and signilicance of the 1929 drilling finds depended fIrSt
on structurnl removal of the dolerite; stripping of the
Panneener cover and assessment of the likely composition
and distribution of material beneath the unconfonnity.

GravitY,and magnetic methods have a long and proven
record for structural assessment (e.g. Leaman and
Richardson, 1981) in this complex surface environment
and have fonned the basis for all deep appraisal.

Gravity and Magnetic Surveys

Because of tlleir cost effectiveness and their ability 10
reveal shallow structures and dolerite fonns, gravity and
magnetic sUrveys were extended from ti,e area of ti,e
Bruny Island hydrocarbon occurrence 10 central Tasmania.

The gravity covernge has taken the fonn ofan infilling
of Ute stale gravity data base such tllat the nominal station
spacing is about 2.5 km. All stations were fully corrected,
including 22km radius terrain corrections and were reduced
'using 8 crustal reference density of 2.67 t/m2.

The aeromagnetic surveys were nown at elevations of
1000 and 1600 m for the southern and northern areas
respectively with line spacings of 2.5 and 5 km. All
specifications have been directed at resolution of primary
structures and relationships at depths of 1000-5000 m
below meter or sensor.

Details of ti,e southern survey and its interpretation
have been discussed by Leaman (1990). Interpretation of
the nonhem survey remains incomplete although it is now
known that structural styles inferred in the southern survey
and which are comparable with those exposed in western
Tasmania, persist across the island IOward Bass Strait



Figure 5 - Pre-Parmeener geological map ofsowheasr Tasmania ba,"ed on magnetic and gravity inJerpretalioru supplemenled by
sparse driJlhole dalO.
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The coupling of the two methods is essential to any
minimum ambiguity resolution of concealed structures.

The surveys have revealed the presence of deep
Cambrian troughs containing thick piles of mafic and
intermediate vokanics. These trough. are commonly
limited by major structures containing ultramafics.
Interfaces witi,in presumed Precambrian basement rock
are also implied at depths which range from the sub­
Parmeener unconformity to perhaps 4 km. Other Palaeozoic
rocks overlap both Cambrian and Precambrian rocks and
may be up to 2 km thick (in soutilem Tasmania). TI,e
presumed Ordovician and Silurian rocks can be traced to
outcrops of ti,e Gordon Group in the region west of Hastings
or the Picton River. Figure 5 shows the geology as might
be seen if the Parmeener and dolerite COver were stripped
away.

SlIUcture

The gravity and magnetic analyses have provided several
geological revelations.

The Tamar Lineament, the fundamental crustal strUcture
extending NNW-SSE across the island from the Tamar
river to the souti,east proposed by Williams (1979), is not
supported by eitiler dala sel. Magnetic trends are acute to
tile supposed structure.

111e granites of eastern Tasmania are present as giant
bodies elongated N-S and their western margin culS across
all .types of basement geology (Leaman and Richardson,
1990).The granites of western and central Tasmania are
relatively isolated but are sometimes large bodies (Leaman
and Richardson, 1989).

Many structural and stratigraphic pattems are repealed.
The important and recognisable units include the ultramafics
of early-middle Cambrian age and thick dolomitic
successions of latest Precambrian age. Atleastlhree major
repetitions can be identified beneath the Parmeener. Similar
repetitions have now been implied in western Tasmania
where tile same rocks are exposed. All parts of ti,e lower
Paleozoic succession are involved.

Altilough relatively small scale thrusting has been
recognised and mapped for many years large scale move-
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menls involving basemenl or large portions or the
Palaeozoic succession have rarely been accepted or proven.
Leaman et al. (1973) reponed lhe first demonstration based
on gravity dala and lhis has now been conflnned by mapping
and struclUra1 review. Olher Inslances have been recognised
since acquition of much dUla in western Tasmania as part
of lhe Mt Read Volcanics Project (1985-). Examples of
large scale basementand, occasionally,crustal involvement
in thrust Slacks have been given by Leaman (1986,1987,
1988). Structures at Cape Sorell have now been eSlab­
Iished by drilling. Structures are complex; in westem
Tasmania the westward trending Devonian thrusts have
(\jsturbed pre-existing west facing early Cambrian tiU1Jsts.

Current interprelations suggest that Iiltie of tile pre­
Devonian geology of Tasmania, as presentiy exposed, is
aUlocM,onous.

Seismic Surveys

Very lillie seismic data are available for onshore Tasmanirt
A survcy of Bruny Island was undertaken by Conga Oil in
1987.

Dala records have been generally poor. This was inilially
ascribed to localtenain and surface high velocity problems.
Jurassic dolerite produces irregular high velocity intrusion
fonns which couple with topographic effects to impose
(\jfficult Slatic corrections. TI,e dolerite also reHects much
energy from its upper surfaces and apparenl renector
shadows appear beneatil. The base ofa dolerile sheel is not
generally renecled even lhough the velocily contrasts are
large. Processing problems associated with such difficult
dala are presentiy being assessed. Offshore surveys in
southern Tasmania by AMOCO in 1969 and by tile Bureau
of Mineral Resources in 1988, present cham.clers very
similar to land based surveys.

Both onshore and offshore surveys have recorded
events, fragmentally, at times of 1-3 seconds. At Bruny
Island, this event could be traced the lengti, of lhe 7 km
traverse at aboul 2 seconds. The implied dcpti, of 3-4 km
is consistent witi, tile pOlential field inference of a major
density contrast change from dense to less dense rocks.

AJthough mOSl records appear bland for times in excess
of 300 to 900 lOS - ti,e time depth of the base Parmeener
unconformity in most cases - it has been possible to
obtain excellent records to two-way times of 11 seconds at
rare localities. One was reponed near Clifton Beach south
of Hobart (Leaman, 1978). Sites of this type suggesl til3l
seismic methods are viable when lhe entire Palaeoloic is
present but that the bulk of the geology beneati, ti,e
unconfonnily, for most of lhe areas sampled, is nol strongly
stratified and is, therefore, Cambrian or Precambrian.

Lineaments

The gmvity and magnetic data sets defme some spectacular
lineaments (Fig. 6). An initial ouUine of these and lheir
relationship to major leetonic elements was provided by
Leaman and Richardson (1990).
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DISCUSSION AND NEW PLAY CONCEPTS

Integmtion

Recent work h.. shown ti,allhe hydrocarbon slghtlngs of
ti,e past century are likely to be reliable and til8t the
hydrocarbons have been generated from lower Palaeozoic
sources rather ti,an from Permian oil shales. 11,e sightings
arc reasonably systematic and lhe pauems are both slalewide
and correlate well with structura1lineaments identified in
gravity and magnetic dala.

Comparison of sighting patterns and seismic activity in
tile Tasmania region suggests timt hydrocarbons, as oil or
lars, are generally observed in ti,e period immediately
following intense activity or occasional large earU'quakes.
A rela-tively qniescent period since 1957 has decreased
release volumes and consequenl reports.

MOSl sightings are associated witi, eilher faults or
fraetures which have post-Jurnssic displacements or witi,
inlerseetion. of major high angle faults wilh ti,ruSts.
11,e evidence suggests til3t hydrocarbons have been, and
perhaps still are being, generated and timt ti,e reservoir
systems are eitilcr tight or well sealed. The lhrust surfaces
or ti,e base Parmeener unconformity may act as sealing
surfaces since lhe materials tlirectly above ti,em are eitiler
homogeneous quartzile and dolomitic siltstones or dense
mudstones respectively.

All possible source rocks have yet to be analysed but
hydrocarbons in soutilem Tasmania have been generaled
from ti,e G,ordon Group. 11,e similarities and differences
of seep analyses suggest hydro-carbon generalion from at
leasl ti,ree oti,er lower Palaeozoic sources.

Reservoir conditions exist within I..he Ordovician
carbonales where lhey were karsted after folding in ti,e
Early Devonian and before being overlain uneonfonnably
by Upper Carboniferous tillites. Primary porosities of 15%
have been me.'1Sured in Gordon Group carbonates and
larger seeondary porosities have been reported. Porosities
of aboul 20% are known in some early Ordovician
siliciclastics.

Play Concepts

Many possible play concepts may be envisaged.
Simple closed structures (\jrectly involving Ordovician

·and Silurian source and reservoir rocks may occur at the
Parmeener unconfonnity where they are known to possess
metlium to long lengtil closures (I to 4 km) or beneath the
major til rust surfaces. These materials may occur as thin
residuals beneath the unconformity generally but may
locally exceed 4 Ian in ti,ickness where full sequences
have been preserved. Thrust or unconfonnity seals are
required.

Facies variations wilhin the Gordon Group may also
provide suilable trap conditions.

Many variations of these styles are possible but the
most likely target eategory cannot be defined at ti,e present
time.
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Figure 7 summarises the types of relationships and
possible plays.

TIle principleexplomtion problems relate 10 dIe location
and identification of targel successions and possible
slruclures within them. The grnvity and magnetic data
which have been extensively used 10 dale have been able
lo define regional slruclural elements, infer the presence of
targelsuecessions and SUggesl fold elements bulare limited
in. ultimate resolution. Infonnation recovered from lhese
s0tu<:es is sumcient to sel viable straligraphic targets­
essential given dIe paucily of drilling conlrOl available ­
bUl nol adequate 'for wildcal hydrocarbon proposals.

This will nol be possible until more seismic data is
available and dIe processing needs associaled widl il have
been assessed and refined. Seismic tests can be specific
since the potential field data have already defined geneml
targellocations. This is a cosl-effective effective approach
lo the difficull problems presented by onshore Tasmania,

5em

CONCLUSIONS

Recent appraisals ofarchived records. preserved tarsamples,
and s!ructuml consLniClion or Tasmania have shown that:

Mosl hydrocarbons recovered over many decades have
been derived from Lower Palaeozoic rocks and not
Pennian oil shales.
11le SOurceand reservoir conditions are largely concealed
on an island-wide basis and dmt dIe exposed rocks,
whedler or dIe Carboniferous-Triassic Tasmania basin
or the so-called Precambrian basement inHers, are
irrelevanllO prospectivily assessments.
Tasmania musl be seen as a typical fold-dlfUst province
in tenns of its hydrocarbon potential. Several major and
minor dlTusts are stacked. All Palaeo7.0ic units are
repeated and dIe entireoverthrusl system has been folded
and inlruded hy graniles. Precambrian basemenl inliers
previously considered basement are blocks involved in
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the thrust slack. Devonian ~uusting has been from east
to west.
Hydrocarbons have been produced in some quantity but
are well sealed. ObselVations of released material have
only been made after intervals of intense seismic activity.
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EVIDENCE FOR A NEW MARINE OIL IN SOUTHERN AUSTRALIA
FROM BIOMARKER ANALYSES OF TASMANIAN OIL SEEP BITUMENS

J. K. VOLKMAN1, T. 0'LEARY1, M. A. BENDALL2
R. E. SUMMONS3 and D. G. HOUDSWORTH1

1CSJRO Division of Oceanography, GPO Box 1538, Hobart, Tasmania 7001
2Conga Oil Pty Ltd, 84 Wells Parade, Blackmans Bay, Tasmania 7052

3Bureau of Mineral Resources, GPO Box 378, Canberra, ACT 2601.

No oil was recovered from the first wild cat well In Tasmania which was drilled on
Bruny Island south of Hobart, In 1915. However another well drilled in 1929
reportedly produced small quantities of oil and gas from shallow depth. In the early
1920s, over 30 wells were drilled into Tertiary on-shore deposits to find the source
of the many tars which had been reported along the west coast of Tasmania, but
these too did not lead to commercial discoveries. On-shore exploration activity
continued sporadically until 1984 when Conga Oil reinvestigated the original Bruny
Island oil show. Biomarker analyses of exposed sediments near the drilling site
confirmed the presence of petroleum-derived hydrocarbons whose sterane
fingerprint closely matched those of Ordovician carbonates from Ida Bay and
Queenstown, although hopane distributions were not identical.

A search of archival records by M. R. Bendall revealed over 260 seepage sites
during the last 100 years. From information in a 1917 paper by the government
geologist W. H. Twelvetrees, we learned that the Queen Victoria Museum in
Launceston contained specimens of the original oil seep tars collected from the
west coast of Tasmania, Flinders Island and King Island. Biomarker analyses
confirmed that all of these tars were derived from a mature oil from the same
source. Maturity parameters were almost identical, and source parameters
confirmed that the tars were not related to oils presently recovered from the Bass
and Gippsland Basins. The high proportions of C27 and C28 steranes, and
presence of C30 steranes including dinosterane, were consistent with a marine
source rock. The hopanes showed a high proportion of C29 and C30
17a(H),21,B(H)-hopanes with very minor amounts of the corresponding moretanes
which is typical of mature crudes. The absence of 2-methylhopanes and low
abundance of tricyclic alkanes respectively ruled out carbonates or the Tasmanite
Oil Shale as source rocks. Although much of the geological and geochemical data
suggest that the source rocks might be marine shales deposited in the late
Ordovician, the presence of dinosterane in such old sediments seems anomalous.

Tars with the same biomarker composition have also been found at Preolenna in
north-west Tasmania, at Cape Jaffa in South Australia and on the south coast of
Western Australia testifying to the widespread occurrence of this oil. Gravity,
seismic and magnetic studies imply that previous views of the geology of Tasmania
require major revision. In particular, we suggest that there has been Widespread
tectonic disruption of lower Palaeozoic sequences and there is evidence for a
westward trending thrust stack. These new findings have major ramifications for
future oil and mineral exploration in Tasmania and adjacent areas.
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APPENDIX 3:

FIGURES REFERRED TO IN THE TEXT

I: Location of licence area

DIAGRAMS ILLUSTRATING HISTORY OF OfL EXPLORATION IN TASMANIA AND PRGRESS MADE
BY CONGA OIL as used for display, paper presentation, and company negotiation purposes.

The notes below draw attention to the. critical aspect of each diagram.

2: Example of previous drilling attempts in the Launceston area in 1939.
3: Published example of tars recovered from Port Davey in 1915-a shipload was brought to Hobart.
4: Example of previous drilling at Bruny Island (1929)
5: Nature of alkane fingerprint in petroleum identification.
6 to 23: Chemical analyses

Port Davey tar. 6-12
Queenstown Imsttac: 7-15-17-20
Poatina base Pcrmian: 16-23
Preolenna tar: 11-13-18-21
Bridgewater tar. 8-10-14-22

Steranes: 6-17-18-19-20-21-22-23
Aliphatics: 12-13-14-15-16
Methyl hopanes: 7-8-10-11

19,24: Location of known seepage sites.
25-26: Cnncept of reef development within the Gordoo Group. Diagrams suggest variations in composition

and limestone type with respect to the sea during deposition.
27: Facies zones for the Gordon Group in southern Tasmania.
28: Seep occurrences and conodont alteration indices. Information limited by post Carboniferous cover.
29,31: Bouguer anomaly (includes crust and mantle responses)
30: Aeromagnetic compilation acquired by Conga Oil in central Tasmania.
32: Residual Bouguer anomaly. Separation based on process known as Mantle88 which generates a model

for the crust-mantle effect and removes it. Residuals valid for upper half of crust.
33: Correlation between residual Bouguer anomaly and seepage sites.
34: Correlation between magnetic data and seepage sites. Note correlations with quieter zones, marked

trends and the region north of the Port Sorell-Bracknell thrust belt.
35: Correlation between magnetic field and surface geology - YCf)' little, showing the role of pre- Permian

rocks.
36, 37: Seep occurrences and location of section lines.
38, 39: Gravity models for southern Tasmania. Cretaceous syenites present as large laccolith, Cambrian

volcanics as thick piles. Thin slices of other Lower Palaeozoic rocks.
40: Current interpretation of materials directly beneath the Permian unconformity.
41,42,43: South west Tasmania section, as conceived by «;;onga, as previously conceived.

Thrusting accounts for seepages tbrough Precambrian rocks.
44, 45: Structural model for northwest Tasmania. Seepages from concealed Ordovician rocks.
46, 47: Structural model for northern Tasmania.
48,49: Structural model and indicated relationships for central Tasmania. Known seep correlations shown.
50,51: Thrust model diagrams. 51 suggests true position of Tasmania with mucb basement-involvement.
52, 53, 54: Only seismic section yet available in fully assembled and corrected mode but yet to be migrated.

54 suggest. some of the large faults, difference between the Bruny and Tasman regions, and a
thrust position (yellow line).

55,56: Conceptual diagram suggesting the Ordovician position of Tasmania and relationship. to other
AuStralian basins.

57: Map summarising knowledge of Tasmanian Palaeozoic geology prior to Conga Oil.
58, ~9: fnterpretation of Tor granite defining major fracture system which can be correlated with many seeps
60: Location of dolerite feeders in southern Tasmania.
61: Polycyclic alkane signature.
62: Conclusions.
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