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INTRORDUCTION

This first annwal report for FProject D'Entrecasteaux by Conga
Di1l Pty Ltd in Southern Tasmania represents consolidated

reporting for all adjacent licences in the region. A previous.

annual report was provided for EL 29/84 only.

This report presents  a summary of completed exploration,

" exploration philosaophy, licences, reasons for acquisition,

expenditure and programmes proposed.

Conga 0O0il Pty Ltd was founded by Mr. M.R. Bendall in 1984 to .

explore for the oil seeps which bhad bheen reported on Narth Bruny
Island in 1909 and 1929 {(Appendix 4). A small licence area
(29/84) was sought and was ultimately granted in June 1983.
Until November 1984 all work was restricted to this area.
Applications were made for increase of this area after it became
apparent that the seepage had been re-discovered, was legitimate
and wsome indication of the origin of the hydrocarbons (Appendix
2) and the nature of possible plays inferred (Appendices 3, 4).

As there have been several generations of licence applications,
due to the realisation of the implications of data recovered in
late 1986 and early 1987 (Appendices 2, 3), each with quite
different reporting dates, a fixed notiomal date has  been

negotiated for reporting all licences. It will be noted that

only 29/84 has applied for the 12 month period to August 31,
1287; all other licences were granted during the period and some
are still pending.
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This means that this report largely presents work on EL 29/8B4 . ..

but also includes the regional studies and appraisals which led

to the expansion of licence areas. Consequentiy, - material .

relevant to all licences, even those pending, is included in the

report. It provides explanation of the philosophy which led to

the applications and +the foundation for all future work across

the region.

Early in 1987 opwnership of Conga 0il Pty Ltd was changed from a
family company to a paritnership with . Herzeg and M. Lasky of
Melbourne. This has guaranteed the stability of the company,
given it &8 solid Fipnancial base, and ensured a comprehensive
exploration programme.

After it became evident late in 1986 that the reported Bruny
Island seep was of true mineral oil various surveys and
programmes  were considered. The suggestion that hydrocarbons
might be -derived Ffrom Ordovician rocks (Appendix 1) and the

indication Ffrom extant regional geophysical data of a major

Palaepzoic section in the  region (Appendix 3 led to the
partners ordering a regional geophysical research programme.

~This consisted of an aeromagnetic survey and an infill gravity.

survey and was undertaken notwithstanding the risk of non

renemal of the core licence (29/84), then delayed and underxﬂxi

review, and the long delayed granting of 4/846 and 7/86 which had

been sought on the early indications of work described in'"
Appendix 1. It appears that the concept and the necessary.

programme was thought beyond reality or the ability of the

company to support. The confirmation of the seep and ikm o
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chemistry rather changed the first part of this equation and the
new partners the second part.

In any event the regional surveys were completed before the
granting of any new licences in 1987, any processing of the new
applications or the belated renewal of 29/84. This history is

.mentioned here to account for the absence of any complete

presantation of this data in this report even though compilation
mape are supplied as Figures 2 and 2. The work was not completed
as part of any exploration other than in respect of EL 29/84,

even though the works were proposed in the works programmes - o

sketched in the applications, and the partners have now defined
it" as research. It has npt been costed against the works
praogramme commitments For any licence although a very small
proportion has. been charged to 29/84. Results relevant to this
licence are included in Appendix 5 and Figwes 4 to 4. The
partners have not vet, however, approved release of the entire.
data base. This wholly regrettable situation derives from a

lamentable lack of good will between the original Conga 0il and. - .
the Department of Mines but may yet be overcome. As conscripted . - .

agent (at behest of both Conga Dil and Minister for Mines) it
seaems to me that there is a lesson here for both explorers and

administrative staff. Explorers with innovative or

wneconventional concepis should present them well; but guestions
of scientific Ffeasibility are irrelevant provided financial -
commitments are met, as they were here. No government
administration should ever seek to tell an explorer how to risk
his -capital or frustrate him in any legal application to do so.
History is full of examples where a small budget backed with

ideas is worth more than a bank with old notions. All explorers

deserve a chance. fny dictation on how to explore must always be
unacceptable, suggestions without threat of licence lopss
welcomed. A licence should never be withheld on the basis of
personality or concept, especially where there is no queus of
alternate applicants. Granting of licences was accelerated after
discussions between the new partners and the Minister in April .
1987 but the geophysical surveys had already been completed.

~ Interpretation of the acquired data base is proceeding and full 5
detailg will be included in the next annual report. The gravity . -
and magnetic compilations upon which that interpretation is ...

being largely based have been included (Figures 2 and 3).

The report is therefore complete in all respescts with regard:-to - .

licence conditions for areas attually granted prior to work
done and, in large measure, the spirit of those conditions. far
work done on areas not granted, pending or sought at the time
the work was dane. - : '

891004,
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LICENCES
Meld in the name of Conga 0il Pty Ltd, Southern Tasmania..
All are held for oil anq coal. .

PROJECT DTENTRECASTEAUX

applied - granted -.

29/84 Lagoon Hill, North Bruny 190584 100685 .

6/86 Catamaran 1103846 230287
7/86 Southport 120386 250387
52/86 PBruny Island 231286 290487
893/86 Bruny Island 231284 220487

8/87 South Bruny 120287 #

2/87 South Bruny 120287 180487
-10/87. South Arm 120287 X
- 11/87 Grove 120287 _ E 3

12/87 Judbury 120287 #

13787 Waterloo 120287 1804687
14/87 D’Entrecasteaun River 120287 180687
446/87 BRovyer 304687 HH#

Consolidated reporting date: August 31

* Pending. At Minister’s discretion after Warden’s Court -
## Pending processing prior to advertisement. _
# Pending grant after clearance at Warden’s Court

All Vicences are held under the Mining Act as mineral- .
exploration tenements. This is an  awkward and unrealistic. . ..
situation for any onshore petroleum explorer since the area
limits and requirements for such exploration are very different
from those for mineral exploration. Tasmania is out of step with
other Australian states in this respect and legislative
provision should be made for such exploration whether or not the - .
present venture is successful.
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EXPLORATION HISTORY AMD ORJECTIVES

OUTLINE:

Hydrocarbon seepages have been reported at several sites in
Southern Tasmania over the yvears. Only that at North Bruny was
taken seriocusly and an attempt was made to drill about 50 years
ago (see also Appendix 4). The ooourrences have not been
verified since and were largely discounted. 1 personally sought
out the reported Cygnet occurrence more than twenty years ago
but applied the rose glasses of the day when describing the site . .
{L.Leaman and Nagvi, 1967). It has always been easier to describe
a sgurface scum as an iron rather than an oil scum especially
when the occurrence is marginal and uncertain and unambiguous -
technology is not available to resolve the issue.

EL. 29/84, however, was taken out mn.the basis that there was .
some fact in the North Bruny occurrence, The first object was to -..
relocate the site and make some judgment upon it. At this time - o

it was believed that the hydrocarbons, if present, were probably . ...

derived from Permian oil shales even though no exposure of these
rocks is known south east of Maydena. At about the same time.. z.. -
conadont colour studies from the Ordovician Gordon Limestone o G

- were suggesting that in this part of Tasmania these units are

within the o0il window (see Appendix 1). Since most of this work -
was = inevitably concentrated near the available exposures .
additional licences (&/868, 7/848) were sought to cover -the -
possibility that the limestone was a viable source rock. :

Exploration of 29/84, meanwhile, had been predicated on the dual
assumptions that o0il could be either Permian or Ordovician in
origin. If Permian then relatively shallow exploration could be
envisaged and an appraisal of dolerite forms would be crucial.
No significant migration was likely. Should the latter have been
the case then the exploration had to consider any shallow
structural implications as well as gross, deeper and wholly .

. contealed factors. The area held would be tao small in this case

since an array of migration paths and potential trap - souwrce
relationships could be conceived. :

The suggestion, on the basis of initial sampling results
(Appendix 2), that there was a true mineral oil seepage on North.
Bruny and that the hydrocarbons were derived from an old
limestone sowce set the project alight. These conclusions stand.. ..
notwithstanding the less than ideal nature of the original.... .
sampling and the small concentration of indicater compounds. - The' - &
results suggested that exploration may neot have to consider .
Permian source rocks which certainly do not appear to exist at
Cygnet, Woodbridge or South Bruny where correlates are anposed

and that the programme would have to deal with complex,
concealed structuring and an ari-ay of potential  plays
{Appendices 3, 4). The possible source rocks are anly exposed
peripherally to the region and while various ressrvoir rocks or
tonditions can be conceived none of these are exposed.

The confirmation of one seep also meant that some of the other

reported occurrences might also be true seepages. As these cover
a wide area and could a2ll be consistent with an Ordovician

K
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sowrce then the original licence areas, held or applied for,
were much too small if the potential of the basin were to be
properly assessed and results protected.

Thus by the end of 1986 it had been established that at least- - -
one true seepage existed and that the composition of the ...
hydrocarbons was consistent with a limestone source. Further, - .-
the conodont studies of the Gordon Limestone had shown that the ..
unit was currently within the o0il window in southeastern - -
Tasmania. This was quite in accord with other evidence which had .
suggested that the uwunit may have been a source rock; residuaal -
tars and pitches have long been known elsewhere in the state,

and the writer had proposed this very play concept to another
company in 1982 ~ alas without the support of an analysed .
‘seepage. Other reported seepages had to be taken seriously, ﬂ
relocated and tested. Meanwhile it was decided to apply for the
region west of Bruny Island which appeared to contain most of .
the reported seepage sites (52/84& and 53/84). Buspected sites
accur at Adventure Bay, Glenlusk, Grove and Cygnet as well as in

sga bed muds {(Volkman, Appendix 2).

Iz the limestone of the Bordon Group the only possible source?
The discovery of an Upper Cambrian limestone on the south coast
may vyet bke significant. Preliminary results of recent analyses
of both limestones are given in Appendix &. All cenfirm that
- these units are within the il window. Total organic content
levels are consistent with surface exposed carbonates.

At this stage, however, it must be presumed that three possible.
source rocks may exist within the region: Permian shale or
correl ate, and UOrdovician and Cambrian limestones. :

Present - work indicates that the Gordon Limestone is the most . -
likely SDOURCE rocksy oil was generated, could have been . &
reservaoired and some, at least, remains to feed the seepage. '

- Bome comment must be made about the possible Permian source...--—
Recent release of analyses of Tasmanites oil  shale J(e.g. .
Baillie, 1987) has led to suggestions that Conga’s result is. :
comparable. This view is not accepted by Dr. Volkmann or the . - .

. writer on present evidence but other seepages are being sought x

and further, less caontaminated, samples of the original seepage - .

have been submitted for analysis. These tests should settle the

guestion since the il shales possess unigue biomarkers.

Possible RESERVOIRS include Siluwrian sandstones if present, the
limestone itself, karsts at the base Permian unconformity and
basal conglomerates.

Possible SEALS include Ordovician or Silurian shales, Permian
mudstone/tillite or even dolerite. Structural TRAPS may include
folds, unconformities, fault/unconformity offsets and dolerite
intrusions (aee Appendices 3 and 4)., Some of these factors, and
indeed the preservation of hydrocarbons in any event, depend on
the AGE OF GENERATION. Leaman (Appendix 3} argues for a Jurassic
~Cretaceous generation and that this area has suffered little
subsequent Cainozoic disruption. :

All the idingredients for a successful il exploration programme
are present. Sources in the oil window, a range of possible
seals and traps, a feasible thermal history AND at least one
proven seepage. Few virgin basins offer such indications before
“the first round of drilling.

5
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Recognition that the source rocks might be deeply buried (3> 1
km), patchy and vyet widespread beneath the unconformity at the
bagse of the FPermian rocks (Parmeener Super Group) meant that
geophysical methods must be used extensively during any
exploration programme. It was realised that the extent of the

possible Lower Palaeozoic basin and structuring was unknown and

all available geophysical data was examined. The results are
presented as Appendix 3. In order to properly appraise the
content of then newly pegged ELs 52 and S3/B46 a wide area was

"studied.

The results suggested that a large region was structured and.

that Cambrian rocks, at least, were present in abundance. A rock
distribution like that along the Dundas Trough or west of
Maydena seemed probable.

n the basis of this study of rather scrappy data it was decided

to apply for the entire region east of the Palaeoczoic and
Frecambrian EXPOSUIESS at, or west of, the Picton River..

Applications 8/87-14/87 resulted and meant that methods could be

used which would trace structures and rock units from exposure..
into the area of greatest interest. Gravity and magnetic methods..
- had already  shown themselves viable and it was decided to- .
praovide a unifarm high standard aeromagnetic survey and then'

infill the existing gravity data base befnre winter.

At this stage only one licence had ever been granted and its

891008
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renewal was delayed and not guaranteed (29/84). Action. to. .

instigate surveys was thus courageous or foolhardy depending on
one’s viewpoint but there is no doubt that the decislon has
greatly accelerated exploration and understanding of the region.
Data applicable to EL 29/84 from these surveys is included in

Appendix S. Compilation maps for the surveys are presented

(Figuwres 2 and 3) but, as explained in the introduction, the raw
total data bases remain proprietary and the company is under no

obligation to release them since the work has the standing of

private research undertaken before granting of licences.

The exploration thinking developed by Leaman and Burrett
(Appendices 1 and 3) was independently vetted (Mulready,
fAppendix . 4) and found to be reasoned and convincing. Although

Appendix 4 is restricted to discussion of EL 29/84 wits:

implications are more widely cast even if the conclusions are

not. Mulready rates. one stratigraphic well as sufficient to. -
appraise this small area but the exploration area is very much
larger. It was admitted that the explmrat1on might be long term,f

difficult and frustrating.

-

An early emphasis had been placed on the use of gravity and-

magnetic methods. This reflected availability of data and the
likely praoblems and costs associated with seismic surveys. =

In April 1287 the writer, having heen technical consultant . for .

time position.

- some @months, was appeointed to act as exploration manager-ina.gﬁ
order to streamling and guide the operation. This was not a full:
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The problem of seismic data has weighed heavily on the project
given the desire of the partpners to drill at an early stage. The
area does not lend itself to regional coverage {(terrain,

- environment, cost) and reflection methods have vet to be
established in these conditions. Tests J(Leaman, 1978 and.
Richardson and lLeaman (1981) showed that surface conditions and.
dolerite. may severely degrade signals. In good conditions,
however, Leaman (1978} did demonstrate clear reflectors in
records up to 4 seconds long. A test programme has been designed . -
to develop optimal specifications in these conditions. A survey -
of the water covered areas has been suggested and costed which . .
would provide the essential background regional view but this ..
has yet to be approved.

e
i

Until seismic data can assist or support the programme the - -
gravity—-magnetics data base will be fully utilised. This means
that the 1level aof interpretation reached must be well beyond
industry norms for these methods and their present day use in
0il exploration., While it is appreciated that these methods may
never provide the prospect detail desirable every effaort will be

" made to extract as much structural detail as can be resolved.

. - The role of seismic methods has yet to be finalised but advance
budgets have allowed for marine regional coverage and moderate
I-- prospect resolution surveys designed and located on the basis of -
the gravity—-magnetics work. Unfortunately, dug to early
" ‘management decisions, the first well will probably be drilled
l - without the benefit of any seismic data or establishment of the
feasibility of seismic coverage and will be based only on - F
- preliminary interpretations of other methods. This may be.
sufficient for a purely stratigraphic well, as defined in
l Appendix 4, but there is no guarantee that such a well will be .
ideally placed for this purpose. This risk would pertain, to. ...
some extent, even if some seismic data were available since the = .
' reflection response pattern of the section is guite unknown at
this stage. :

. Preliminary field work and interpretation has suggested that . : s
additional seepages may occuwr in the Collinsvale region and that . -3
structures inferred further south persiet into this . _area.
Licence 44/87 was reqguested in June 1987 on the basiz of these
garly indications.

All interpretive work leading to the siting of the first well - .
will be reported in the next annual report. It is incomplete at
the time of preparation of this review.

As noted above the first well is planned for an early stage of
the exploration programme. Conga 0il will drill using its own
rig, capable of 4000 m holes, acquired from the United States
and has appointed a drilling supervisor (Mr. E.M. McNally).
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PROGRESS TO DATE:

1. The reported seep near Johnson's Well on North Bruny Island. ..
itas been relocated and the material analysed. The results .
are regarded as preliminary (Appendix 2)

2. A primary study of hydrocarbon potential in the region south
- " of Hobart has been completed. This has shown rocks of the
Ordovician Gordon Group to be within the oil window

" {hppendices 1, &). '

3. Feasible structural plays have been reviewed and an
' axploration ~ programme devel oped to resolve  them {in
Appendices 3, 4).

4., Sufficient area has been claimed in order to allow sensible
investigation of all probable source-reservoir options and.
to ensure coverage of potentially long migration paths
within the region.

S« A regional basin study using pre-existing geophysical and - .
thermal data has been completed. This lacked usable seismic
data but showed that gravity and magnetic methods can make a
significant, cost effective contribution (Appendiyx 3J.

reflection programmes have been provided (Appendix 3). No-
spacifications have yet been recommended for onshore seismic
surveys. ‘ . : .

7. An aeromagnetic suwvey of the entire claimed area and .a. ...
gravity survey infill of the region from the Hartz Mountains:
to Storm Bay have been completed. See Figures 2, 3. (This
item has not been costed against any licences not granted at
the time of survey) '

8. Completion of an apbraiaal of the play concepts and proposed
methodology (Appendix 4).

?. Establishment of drilling regulations and acquisition of rig
for the purpose of drilling Conga’s wells or independent
contracting. '

I .- b. Specifications for aeromagnetic, . gravity -and - marine- ..
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PRUGRAMMES IN PRDGRESS.

. A seep search programmne has been commenced to locate all _
pther reported sites and obtain samples. I+ other sites can -
be confirmed and some patterns established between seepage
sites and structural interpretations it is believed that
problems of target priorities will be greatly eased.

This programme will ultimately include both sea bed and lLand
searches and complete analyses of recovered samples. It is
hoped that this work will reselve the issue of the source-
rocks and whether different source conditions pertain across
the region. K.C. Morrison Pty Ltd has been engaged for the.. -
land search.

RIS U I S

2. A detailed - structural interpretation of . the s
gravity-magnetics data base is underway which should: provide -
orientation guidance for seismic surveys and a general view
of the basin as well as suggesting structure and prospect
patterns within it. The initial stratigraphic well will he

- based on the preliminary stage of this work.

‘3. Source rock sampling and analysis.

4., Review of basement litheclogies and distribution as revealed
by content of Permian tillites and basal conglomerates, and
. Tertiary pyroclastics. This study is designed. to support the
development of basement composition studies derived from
regional geophysical data uwntil adequate regional seismic
' ctover and drill control become available. The results may be
used. in association with the s=eepage study and the first
phase of regional interpretation to site the initial well, .
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FROGRAMMES PROFPOSED:

1.

2.

A regional stratigraphic and palaeontologic compilation to. - .»

assist well sample identifications. : _ .

A sea bed sampling programme to support the onshore seepage -
“locvation programme. Location of any anomalous hydrocarbons. -

in the sea bed muds may be relevant to target and structure
appraisal. To be undertaken by CSIRO.

891012

A trial onshore seismic programme to establish method - -

feagibility, costs, specifications and problems. To be
undertaken by Mines Depariment, scheduled for Dct. 1987.

&n initial well for stratigraphic and geophysical coentrol
purposes. Now scheduled for January 1988.

A regional marine gravity and seismic coverage of the
D?’Entrecasteaux Channel, Huon Estuary and western part of

Storm Bay. Gravity data are needed to overcome the problems

pased by the dubious character of the axisting gravity data
base east of Bruny Island.

‘.T59591 programmes fulfill Mulready’s recommendations {(Appendix
4). Recommendations 1 to 4 already completed.

e
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SUMMARY OF EXPLORATION OBJECTIVES

The present programme is not restricted by any assumptions or
presumptions about the pre-Fermian geology of the region but the
following essential facts have emerged.

1. A structured and variable pre-Permian sequence exishs.
2. Two source rocks have already been demonstrated {(Ordovician
and  Cambrian) and a third (Fermian) may exist aon a very
. local basis.
3. Hydrocarbons have been reported and one seepage, at least,
appears likely to be confirmed absolutely (Appendix 4).

The region can not be written off without a thorough evaluation - .~
of the distribution of the source rocks and possible traps/ ,
reservoirs. since there is potential for significant hydrocarbon.,. s .4 -
recovery in such an environment. The exploration may not be eagy.- . .
as Mulready notes in Appendix 4 but it is clearly worth doing - -5
and should be afforded every encouragement in view of Tasmania®s. . &
ceconomic climate.

l - Issuesg to be evaluated include:
SOURCES: _
Acquire JFurther data on organic content of possible source
l - lithologies including parts of the Permian. Such data to be
: contrasted with any seep results. There is a need to defineg any
: dominant source or establish if sources are localised or
l .- _multiple.
: . ASSESS SCALE OF GENERATION OR MIGRATION:
This problem is partly related to +the nature of the source.
l " However, any distribution of seepages or source indications upon
analysis o©of such seepages will he critical. It is hoped that
these indicators might be tied to inferred lithology .
l distribution as suggested from the geophysical or pyroclastic -
studies. :
- Present limited work suggests +that there may be a correlation
. . betwaen reported {(not necessarily confirmed) seeps and dolerite ...
feeders. This might suggest that limited generation occurred - .
around  the feeder from any source or that the feeder fracture &
systam - is allowing vertical -escape from a source. unit .or . ..
' reservoir. In such a case little migration may he involved, or .
there may be lateral migration to ‘the feeder system. These . & .4
ambiquities could conceal either large or small. volumes of -
l hydrocarbon and each possibility must be tested decisively.

FLAY DEFINITION: - :
Preliminary work to date suggests the presence of fold closures, . =
rejuvenated troughs, unconformity seals, shelf deposition, rift
margin rise shoulders and dolerite traps. Each of these feature
styles will nesed to be defined, rated and drilled. Rating wilil

be affected by inferred rock distributions and migration
considerations and seismic data is likely toc be essential to
such appraisals. The economics and practicability of seismic
methods has yet to be established in this environment. '

OVERALL:

Ta. evaluate the region in such a way as to rationally assess its .
potential for Conga’s purposes or to aid future explorers.

3\




;Sﬁa{+_(Drilling engineer, assis)..csnccincanvennnrasnns 21480.00

EXPENDITURE SUMMARY S et

The table below is applied to the set of licences as if

- consalidated. The nresent figures are unduly biassed. by

management and other overhead costs such as licence fees since
most licences have been acquired during the pericod covered by
this report and the +full work commitment hazs not yet been
applied to such areas. Only EL 29/84 has applied for the full

year and the purely technical component of the summary is. such
 th§t"1ts commi tments have been exceeded. The table is thus not a
reliable guide to the expenditure proportions which will prevail

in a settled, complete vear.

Beology (regional appraisals, seep search, feeder

location, consultants, etc).c.neraeinnanneaa . $11055.52

Beochemistry {(analyses)eeeeeaeeanu B T 700.00
Beophysics (regional study, data acqg 29/84,

interpretation in pProgress)esccscnssscsacsy 26320.00

b 0 B o T © 0.00

- Administrative overheads (licence fees, accounting, .

managemant) . cccasnunnaseenna A09IH. 00 . .. .

Total: 100490.352

Expenditures tn.Aug 15, 1987,

12
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PETROLEUM PROSPEéTIVITY OF CENTRAL SCUTHERN TASMANIA

- A PRELIMINARY REPORT

BY DR. CLIVE F. BURRETT

GEOLOGY DEPARTMENT, UNIVERSITY OF TASMANIA.
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SUMMARY
Possible source rocks occur as organic rich shalés and
nodular carbonates beneath suitable reservoirs (platform margin
buildups)} in the Oordovician of Central South Tasmaniar Cn the.
‘basis of the conodont Colour Alteration Index (CAI) muéh of the
ordovician carbonate sequence is in the 611 window (CAI of l.5-2f
and could, if intersected, beneath suitable seals (which.exist in\
the Parmeener Supergroup) be prospective for hydrocarbons. The E
prospectivity of the area is degraded by the existence of |
extensive and often unpredictable diabase sills and associated ‘
dykes, by widespread (mainly) Tbrtiar& faults and the unknown f
extent of post-Devonian~pre-permian erosion. A stratigraphic
* well sited northwest of Catamaran should intersect the
potential ordovician reservoir rocks beneath a‘few hundred métre%
of Permo-Triassic and possibly Silvrian siliciclastics and will |

proﬁide‘the information necessary to determine if further

investigations are warranted.

L
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|

'
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INTROCDUCTION

'0il exploration was ihitiateq in this area (Fig.l1)
in 1909 when the government geologist (W.H. Twelvetrees) was
commissioned to investigate oil seeps and shows along the
South Coast. Very little work was done in the area until
B.H.P. Company geologists compiléd a map of the area based
on rapid helicopter reccmnaissahce. Intensive geological
work was initiated by the writer and colleagues in the late
1970's who concentrated mainly on the Ordorician Limestone
sequence'(Burrett et al 1§81, 82, 84). Unpublished theses
dealing with the area and surrounding regions include
Davidson (1969), Correy (1983) and Sharples (1979). Bruny
Island has been studied by Rigg (1370), Clark (1972) and

Farmer (1985).
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GENERAL GEOLOGY

A Precambrian quartzite-dolomite sequence is o&erlain
by a Cambrian submarine fan complex with minor carbonates.
These are overlain ﬁy an Upper Cambrian - Lower Ordovician
siliciclastic sand sequence and then by shales and shaley
nodular carbonates of Lower Middle Ordoviéian age {Karmberg
Limestone correlate). These in turn are conformably overlain
by oncolitic algal carbonates (Cashions Creek Limestone
correlate) . These are overlain by about 130m of massive
carbonatesland 230m of micrites and shales of Upper Ordovician
age (Fig.3). These are overlain by a few tens of metres of
slliciclastics of the Upper Ordovician - Silurian Eldon Group.

- Folding along N -~ S trendihg axes omcurred during the Early

Devonian with some minor overthrusting towards the east.

fillite of variable thickness that rests with marked landscape
unconformity on the Lowér Palaeozoic strata, This basal Upper
Carboniferous filllite is overlain by a sequence of glacio-
marine shales and sandstones of Permian age (Figs. 2 & 8).
These are succeeded by an Upper Permian coal-bearing .sequence
(the Cygnet Cocal Measureé) and are in turn overlain by the
dominantly fluviatile sandstones and shales of the Triassic
Upper Parmeener Supergroup.

‘Extensive and often transgressive (Davidson 1969)
sills of dolerite (diabase) intruded during the Jurassic
(Fig.4) mainly into the Parmeeéner Supergroup. The unpredictable
nature of the dolerite makes drilling hazadous as dolerite
sills or éykes may be intersected unexpectedly at depth. Dolerite
gills now forme most of the high ground in the area.
Metamorphism is localised in the vicinity of the sills, though
where there is a combination of sill and dyke (for instance

along the New River) contact metamorphism may be more extensive.

. The base of the Parmeener Supergroup is usually a
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at Precipitour Bluff and at Mr. Bobs.

The area was extensively faulted during the

Tertiary and possibly in the Jurassic.
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ORDOVICIAN PALAECGEOGRAPHY

Due to the discovery of low Conodont Colour
Alteration Index (CAI) values in muchAof the Gordon Group
Limestone, the Ordovician rocks of this area are of interest
from a hydrpcarbon point of view.

Turing the Ordovician, the sea gradually
transgressed from the east and south over the gradually
eroding Precambrian-Cambrian rocks of the Tyennan Block of
Western Tasmania. The rééultant_Tyennan Island or
archipelago was, by the Middle 6rdovic1an (Blackriveran)
surrounded by broad tidal flats now represented by
algal-laminated dolomitic micrites such as those at Ida Bay,
(Burrett et al 1984), From information at localities at
Mt. Bobs, Judds Cavern, Piéton River, Precipitous Bluff,

Pt. Cecil, Surprise Bay and 1da Bay, the broad pattern of
lithofaires can be mapped (Fig.S).l The extension of these
M. Ordovician lithofacies to Bruny Island is not Kknown.
Deeper water {( 650m) lay to the south and the platform was
rimmed by coralline platform margin buildups (Fig. 6A).
During the Upper Middle Ordovician ("Trentovian") the angle
of despoitional slope changed and a rimmed platform (Fig.6B)
was transformed into a ramp with a consequent inlamd
{(northward) migration of the fringing coralline buildups.
In the Upper Ordovician and Lower Silurian well sorted
quartz arenites were deposited due to a rise in some lands -

to the west (Correy 1983).
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PERMIAN PALAEOGEQGRAPHY

The area was near to the western depositional
margin of the Tasmah Basin during the‘Permian {(Fig.7). As a
result many ©of the units recognised in the basin depocentre
{north of Hobart) are either thinnef or ébsent in this area
(Clarke in press). Little work has been done on the Permian
of the area, what little is known is summarised in Fig. 8.
The lower part of the sequence lﬁhe Woody Island Formation)
is a suitable source rock but is unlikely to have heen
buried sufficiently to be (or have been) generating
hydrocarbon unless there is {or was) an (unexpectedly) steep

geothermal gradient in the area.
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SOURCE ROCKS

Suitable source rocks are present in the Karmbez
Limestone {(and un@erlying shales.if present) in the
Precipitous Bluff Beds, in the unnamed Mid-Ordovician lagoonal
carbonates of the Vanishing Falls area ‘and in the shales and
siltstones of the lower Parmeener Supergroup. No bio
geochemical work has been carried out on any of these

sediments.

ORGANIC MATURATION

The possible Ordovician source rocks are, within
much of the érea. within the oil window on the basis of the
Conodont Colour Alteration Index {(CAI) (Fig.9-10).

CAXI's of 1l.5-2 are présent in carbonates for thé
Picton River. vanishing Falls, Surprise Bay and Ida Bay.

Tﬁere is a propability that potential socurce rocks are

(or were) in the oil window beneath P#rmeener Supergroup rocks.
It is unlikely that potential source rocks within the Parmeener
are at a sufficient depth to have genented hydrocarbons though
in areas of high geothermal gradient -~ for instance near
Hastings, near the Cretaceous syemite at Cygnet or adjacent

to the pervanne dolerite, local heating may have produced oil
and gas. Such local heating may well be the source of the gas
reported by Mr. Bendall on North Bruny Island. Mr. Steve
Forsyth (in Farmer 1986) reﬁbrts that the palynomorﬁhs

for the Parmeener Supergroup of the Cygnet area are
carbonised. This is probably due to heating associated with
the Cretaceous allealine intrusions. Chitinozon from the
Ordovician of the Salisbury River are reddish-brown in colour
which indiéates an '0il window* ﬁaturation index and agrees

with the CAl wvalues of the conodonts.
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RESERVOIRS

(-

Potential reservoirs with relatively high porosity
( 15%) and adequate permeability may exist in the Eldon Groups
{(Silvrian) siliciclastids overlying the limestone secuence
in the calcaremtic upper parts of the Ordovician limestones and
in some of the sands of the Parmeener Supergroup. The
excellent reservoir characteristics of coeval and similar
Permian glaciomarine and glaciofluvial siliciclastics in the
Evomanga Basin of Australia andiin Southern Oman are now
well known. However, few porosity / permeability measurements
have been carried out on any of these rocks and the potential
reservoir characteristics of these units is based on thin-

section estimates only. Direct measurements on core samples

are clearly needed.
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RECOMMENDATIONS

The extent of the dolerite on Bruny Island
(Clark 1972) makes selection of a drilling site on that
Island difficult. The problems of predicting basement in thié
area also make Bruny Island unattractive. Potentially, more
productive areas occur on the mainland where suitable sections
of Parmeener Supergroups probably overlie potential regervoirs
and sources in the Eldon and Gordon Groups. A site located on
a track at grid ref. DM 889781 and outside of the National
Parks boundary 1s indicated on Fig. 5. and in appendix 1
(1:100 000 Map S.E. Cape). These sites would be expected to
pass thfough a few hundred metres of Triassic Sandstone, about
600m. of Permian siliciclastics, about 50m of Eldon Sandstones
and then about 600m of Ordovician carbonate thereby

intersecting all likely reservoirs,
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AREA CONSIDERED 1S5 INDICATED BY RECTANGLE.
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Drawn by Cortogaphic Section, Geologicol Survey Branch, Department of Mines, Hobarl
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( v FIG, 2. GENERALIZED STRATIGRAPHIC COLUMN FOR

UNIT
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FIG. 3. STRATIGRAFHIC COLUMN OF GORDON GROUP CARRBONATES AT

PRECIPITOUS BLUFF.
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- FIG. 4. EXTENT AND FORM OF DOLERITE (DIABASE) INTRUSIONS ON

'BRUNY ISLAND { FROM CLARK 1972 }.
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LITHOFACIES MAF OF THE MIDDLE MIDDLE
ORDOVICIAN (BLACKRIVERAN) BASED ON

INFORMATION FROM ALL OUTCROPS.

A POSSIBLE DRILLING SITE IS INDICATED,
P
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CALAEOGEOGRAPHIC MAF FOR PART OF THE I

FROM CLARKE (IN PRESS).
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)o CON_ODONT COLOUR ALTERATICN INDEX

I FOR ALL ORIDOVICIAN CARBONATE

OCCURRENCES. HIGH VALUES IN THE
l WEST ARE DUE TQ PROXIMITY TO A
l DOLERITE FEEDER DYKE.

BURRETT (UNPUBLISHED).

2y

- S

- CoNoDoNT  COLOUR  ALTERATIoN  [NDEX






083 .
' o 891044
CSIRO |

MARINE LABORATORIES

Division of Flsherles Research ] A Division of the Institute of Animal and Food Sciences
Division of Oceanography A Division of the Instilute of Physicat Sciences

Castray Esplanade, Hobart, Tas. 7000 - GPO Box 1538, Hobart, Tas, 7001
Tdiephone [002) 20 6222 Telex AA 57162

Facsimila (002) 23 7125

April 13th, 1987

Dr. D. Leaman
.Consultant Geophysicist
“Léaman ‘Geophysics
G.P.O, Box 320D

Hobart

Tasmania 7001

Dear David,

developments regarding proposed oil drilling on Bruny Island by
Conga 0il.

T As you now know, my only
interaction with Mr. Bendall haa been to assist him in the
interpretation of organic geochemical data obtained on a mud
sample from Bruny Island which he believed contained petroleum
residues originating from an oil seep. I presume that my advice
was sought since I have experience in the application of organic
geochemistry techniques to petroleum geochemistry and I have
published quite a few scientific papers in this field. Such
expertise seems to be sadly lacking in Tasmania so I was happy to
asgist Mr. Bendall in this way.. :

l ' I:'much appreciated your visit this morning to inform me of latest

- I think that it is important to document my main findings
— concerning the geochemical data for the oil seep sample obtalned
by Analabs in Perth, so that there can be no misunderstanding .
about the information that I gavé Mr. Bendall. My interpretation
is limited by the fact that I was not involved with the
collection of the oil seep sample, nor did I carry out the
geochemical analyses. You should also be aware that the sample
was not very suitable for organic geochemical analysis due to the
low amounts of hydrocarbons preaent and high proportion of
biologically produced hydrocarbons. Analyses. of such materials
can be very difficult to interpret due to possible changes in oil
composition during migration, and subsequent. biodegradation where
the oil comes to the surface.

Cam\qnwmn Scientific and Industriat Research Organization, Australia
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My main findings are:

(1) The mud sample contains a mixture of hydrocarbons, most of
‘which are derived from vascular plants. However, the gas
chromatogram of the saturates does show the preserice of shorter-
chain alkanes with no odd-over-even predominance, together with
pristane and phytane that are more commonly associated with
petroleum. Stereochemical analysis of the isoprencids would be
needed to confirm their petrogenic origin.

(2) Biomarker analyses of this sample by Analabs using gas
chromatography-mass spectrometry also shows evidence of recent
biogenic hydrocarbons superimposed on m distribution of steranes
and hopanes that are from a thermally mature source. These
compounds are quite minor components of the extractable
hydrocarbonsg, but their presence is consistent with an oil seep.
I agree with the suggestion by Analabs based on sterane ratios

" -~that:the. maturity of the presumed.scurce :of this /petroleum. ...:’
corresponds to a vitrinite reflection of about 0.7 (i.e. well
into the o0il window).

{3) An unusual feature of the distributions of biomarkers is the
presence of a series of alkyl cyclohexanes. These are abundant

_]' in only a few o0ils, and it has been noted that they appear to be
_associated with Ordovician carbonates or evaporitic facies.
However, this is not proof that the petroleum originated from a

A]l carbonate sequence, The GC-MS data provided by Analabs is
limited to a single m/z 83 mass fragmentogram with only one
compound identified in the series so I would like to see further
work done to confirm these identifications. These data should

I then be compared with those obtained for presumed source rocks to
confirm the source of the oil.

(4) The presence of hydrocarbons covering a wide range of
molecular weights including both short-chain alkanes, alkyl
cyclohexanes and high boiling steranes and triterpanes is
consistent with a crude oil rather than a refined petroleum
product. Mr. Bendall assures me that there is no possibility
that this petroleum could have originated from human activity,
such as a farmer dumping sump oil or other petroleum product, but
ithwould.be prudent:to analyze-other:seep samples to confirm

that the hydrocarbons are not from pollution.

{(5) Analabs reported high concentrationg of aromatioc
hydrocarbong in the mud sample. Naturally produced aromatic
compounds can be found in sediments but high concentrations of
aromatics are usually due to pollution or petroleum residues,
These aromatic hydrocarbons should be characterised by gas
chromatography-mass spectrometry to see whether the distributions
are consistent with inferences drawn from the saturated alkanes.
Parameters are now available to determine the maturity of the oil
based on the proportions of methyl phenanthrene isomers.

(6) These preliminary data are thus consistent with an oil seep,
but additional samples from this site and other seeps on Bruny
Island and surrcunding areas should be studied to confirm this.
Care should be taken to exclude plant matter from the sediment
sample (e.g. by sieving) since biogenic hydrocarbons from this
-source are .much more abundant than petrogenic hydrocarbons in the

-
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sample that I loocked at. It is apparent from the high

noise level in some of the mass fragmentograms produced by
Analabs that they had difficulty in detecting some of the
petroleum biomarkers and they were not able to calculate all the
biomarker parameters that are usually included in a geochemical
assessment of a petroleum sample. I also feel that it would be
wise to establish the geographic distribution of oil seepage
before a concerted drilling program is undertaken.

I stress that the geochemical data obtained to date are not
adequate to characterise the source of the petroleum hydrocarbons -
found in the mud sample from Bruny Island. ‘

As mentioned in our discussions, staff from my research group in the
CS8IRO Division of Oceanography and a student from the University
of Tasmania have been undertaking a small project studying the
organic constituents of sediments from D’Entrecasteau Channel to
determine the relative contributions from seaweeds, phytoplankton,
and terrigenous material etc. To our surprise, some of these
sediments were found to contain petroleum hydrocarbons. It is
posgible that these originate from oil seeps but we have not yet
done a detailed comparison with the material from Bruny Island.
Preliminary work suggests that these samples do not contain
significant amounts of the alkyl cyclohexanes found in the Bruny
Island material. We still need to do further work to
characterise the hydrocarbon distributions, and to establish
whether these originate from pollution or from oil seeps.

It might be useful in the future to undertake a sampling program
to assess how widespread these occurrence are. This would
involve. collecting grab samples of sediments in waters off Bruny
Island and analysis for hydrocarbons by gas chromatography. Any
samples that contained suspected petroleum hydrocarbons would
then have to analysed by gas chromatography-mass spectrometry.
The Division of Oceanography has all the necessary equipment for
these analyses and I have the expertise to interpret the data.
However, such analyses are not part of our main research program
80 they could only be undertaken on a cost-recovery basis.

I:hope-that this ‘information .is of use to you in relation to
petroleum exploration plans for this area.

Your sincerely,

A

Dr. J.K. Volkman
Senior Research Scientist <
CSIRO Division Of Oceanography

copies to:

Dr. A. D. McEwan, Chief, CSIRO Division of Oceanography
Mr. B, Jackson, Divisional Secretary

Mr. M. Bendall, Director, Conga 0il Pty. Ltd.

/il W R W ..
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& Sbunmn ol Lbuedonald Hemiiton 3 Ceo. Pry. Lid, ’ . . WELSKPOOL, WESTERN AUS'I'RAI.IA 8108

TELEPHONE [(09) 438 799
ARIALY TICAL CHEMISTS TELEX: ANALAB AA 92!60

P.O. BOR 210, BENTLEY, W.A. 8102

BHK/ fmh

10th November, 1986.

Mr. M. Bendall

Conga 0il Pty Ltd

84 Wells Parade

BLACKMANS BAY TAS 7152

Dear Mr Bendall,

'Please find enclosed the results of solvent extraction, liquid chromatography
and 612+ saturate chromatography as performed on your mud sample.

The GC trace is dominated by higher plant waxes which are represented by

the high peaks between n-C,, and n-C,,. This plant material is not . .cwase

believed to be part of hydiccarbons present in the sediment but. rather
represents roots and other fresh plant parts p*esent in: the “id’ aample.

The range between C., and about C howevar might characterize n-alkanes
(paraffins) which atre actually parg of hydrocarbons in the clay.

If you do intend to go ahead with the 1nvestigation. I would suggest to
obtain a sample for headspace (C,-~C., components) gas analysis. 1In this
case the sample has to be in a sealed container (tinned can) as these
hydrocarbons are highly volatile. The tin should be 2/3 filled with
-sample and covered completely with water, with a headspace of at least
one inch above the water level. This headspace is necessary to allow the
collection of escaping gases. Bactericide should be added to prevent
bacterial generation of methane during storage.

If you have any queries concerning these results, or if we may be of
further assistance; please do not hesitate to contact us.

Yours faithfully,

A //a% Vo

BIRGITTA HARTUNG-KAGL

r
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* PERTH:
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AR A o TELEX: ANALAR AA 92560
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hPReNpiy

ith Decemher, 1986. : :2-

BHEK / {ah

Mr M Bendall ) ‘ |
Goaga 0il Pry Led ' ; f
8% Mells Pavade , N
BLACKMANS BAY  TAS 7152 |

Uear Hr Bendell, o _ . %
. : [
Please [ind enclosed the results of gas chromatography-mass spectrochry as

performed on ynur mud sample frowm a Tasmanian gas seep. .

.

GC—MS prnv;des information about the thexmal history of che Sedlnent
depositional envirounment, r\pc of organic matter- and poqsxb't
b'ddegfédacioh based on the distribution of’ b;olog1ca1 markers
\hltmntkL s) in the szmples. n_correbnt:on of dlfferenc oxls or

' source rocks is often poss:.ble with this method.

nes;rlbe choseﬁf”'

‘The, :erm ‘b;omarker" i 'gsed_tr

compcunds. Useful blomatker

030 hoPauelCBO'
from anzimnal

>act=

‘mature -hydro

tﬁons. The C 29 ZOSIZOR-ste:ane valua;:
‘believed to be equivalent to: about 0.75% Ro,’ wh:.c,h means 9
oil Hxndow(dpprox.o 6 = 12.0%).- . | o e

As the steranes oczcur at such a low level in.this sample, the analytical"’
procedure was repeated with the same result as before. That means, the
sample appears to contain fairly mature hydrocarbons, which- could be
lnﬁggafeted as having migrated into the mud sequence, togecher
immature organzc mattex probably derived from xecent: plnnt debrx
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Drimanes and rearranged drimanes occur in both samples. They are common
C)g and C;. bicyclic compounds in oils and beljeved to characterize

microcbial activity in sediments.

is in progress and the results will be forwerded to you on completion.
This GC will probably g:.ve a clearer picture of tha maturity level of the
organic matter contained in the mud sample. .

If you have any queries concernmg the above, please do not hesitate.co

l Gas chromacography to be performed on the aromatic fraction of the extract
' contant us.

Yours faithfully, )

" BIRGITTA HARTUNG-KAGT
‘Manager — 011 & Gas”

. e

rRpaa s ey e s vy
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¥ellnames UNKNOWN

A, Concentratians of Extracted Material

P .
. G

Height of  Total  Loss on
Rock Extd. Extract Colusn

ﬁaapln igraas) {ppal (ppn)
' fas S_eep Kud Sample 124.% 703.0 531.6

Wellnase: UNKNOWN

I 8. Cespositional Data )
: -----Hydrocarbong------  ~-=--
' . Sasple ISAT.  ZAROM. IHL's  INSO's
Bas. Seep Mud Sample 7.4 1.2 86 N4

na = not applicable nd = no data

B

Suswary of Extraction and Liquid Chromategraphy

TRBLE |

Suaaary of Extraction and Liquid Chrosategraphy

Date of Job: NDVEHBER 1985

wemme—Hydrocarbons-ro=ee=e  meee. Nonhydrocarbong-~-—

HC NenHC

Saturates Aroaatics Total NSB's Asphaltenes Total

" {ppa) . (ppa}  {ppa) {ppa) {ppa) {ppal

11.2 32.0 43.2 108.1 nd X 108,1
TABLE 1

Date of Job: NOVENBER 1985

Honhydrocarbons------ EDN{aq) 5ATImg)  SAT/ ASPH KC/
1ASPH, YNon HC's T0C{g}  TOC(g) ARDN NS0 Noa HC

nd 1.4 nd nd 35 nd
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THBLE 2
l Sumaary of Bas Chromatography Data
Nellname: UNKNONN Date of Joh:NOVEMBER 198
l A. Alkane Cospositional Bata -
"Il' Sample Prist./Phyt,  Prist.n-Ci7 Phyt./n-CIB  CPIID  CPHD) . (C21sC2D)/iC28eCED) T
' Bas Seep Mud Sample 2.00 .38 I35 5,02 3.98 .21
TABLE 2
l Suasary of Gas Chromatography Data

Wellnase] UNKNDUN Date of Job:NDVEMBER 1986

|

B. n-Alkane Distributions

(3 (2
Saaple nC12 nCi3 nCi4 nC15 aCib nC17 iC19 aC18 iC20 nC19 al20 nC2t nC22 nC23 nf24 nC25 nE26 nL27 nL2B RG29 nl30 nl3}
bas Seep Mud Sample & .8 1.7 1.9 2.8 L9 &1 1.6 .6 1.0 1.2 3.5 2.7 5.2 3.5 4.8 3.217.9 3.525.8 1.6 11.2

. '

na = not applicable ad = no data
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TABLE

SELECTED PARAMETERS FROM GC/MS ANALYSIS

‘Sample: GAS SEEP MUD SAMPLE

Parameter Ton(s) . Value
l.  18a(H)-hopane/l7a(K)-hopane (Ts/Tm) 191 - 0.79
2. Cag hop‘anelcso- moretane 191 . 3-131
3. ¢y 228 hc>psme./c31 22R hopane - . 191 0.84
A, b gy, 228 hopane/C 22R hopane ' 191 | n.d.
l "_ S. cz 205 coc steranelc 20R oaout.sterane . 217
A C,, GAB steranes
I 6. 29 i | 217
) .029 aax steranes + 029 ofB steraneg
l 7. - C. /62§ diasteranes ' s 259
| 8. CZ7IC29 steranes | 217
l 9. lsa(H)-oleanane/GBO hopane ‘ 3 ‘191
Y » e diaateranes R
: - i stet:zes + G, qBBhat:eranea AT e
% Cag. 955 stersnes o
I 30 (hopane+morecae) e,
ol : o 191f217
: ' 29 (steranes + diasteranes).‘_',_ ‘ I
l /’\%a i 15 drimane1016 homodrimane. A . 123 '
a3 .‘-' 'i“Rearranged drimaneslnomar dtmanem ; 123
l 4. ¢ 5 alkyl: cyclohexj_{jg ' Bl 1) &
15. 15 alkyl. cyclohexane/cl-.s | ‘_:_fg'n_e"' ' © 83123
I ’ e n.d. .=  not detectable’
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SUMMARY

A review of extant geophysical data in  the
DrEntrecasteaus region of Southeast Tasmania has found that

“available gravity, magnetic and seismic data is variable in

quality and provides a very patchy coverage.

Benphysical data are esgsential to any regional or
prospect evaluation or structural assessment in this region

since probable sowee, reservoir and cap rocks are almost
certainly deeply buried and wholly concealed, and effectively
sealed, by a Permo-Triassic section intruded by Jurassic

dolerite sheets which bears an unconformable relationship to
the praspective materials.

There is negligible seismic data and that available
affords little assistance to design of Ffurther surveys or
str-uctural appraisal. Other methods must be used to infer
prospect sites, which may then be subject of seismic survey,
since widespread onshore suwveys couwld not be recommended for
various technical and political reasons. Use of the waterways,
while still posing some problems, would enable cross control
of alternate methods and provide some definition on structural
style,

It has been demonstrated that the cheaper gravity and
magnetic methods can do  much to provide the reqguired
structuwral gskeleton. Limited interpretation has revealed a
thick folded Cambrian section with fold amplitudes of at least

-

.2 km. Folded wedges of Urdoviciam (source) and Silurian {(poss

reservoir? rocks overlie it.  These data may also resplve
Tertiary sediments and the forms of dolerite intrusions. No
extenzive interpretation is possible with present data, due to
Coverage limitations, and two gross pre-Fermian concepts
indicated cannot be resoclved; thrusted or plunging basement
folds. A more even data coverage and whole geolagy 3D methods
aire required to determine which structural styvle is probable
arnd then specify internal structuring. Enough data exists to
show that this would be a feasible exploration approach. No
simple interpretive technigues will have much application.

Some infilling of the extant gravity data base and a
uniform  aeromagnetic survey at about 1000 m elevation have
been recommendsd as the most cost efficient initial approach.
These surveys must extend beyond the areas of principal
interest in order to allow structures to he traced through the
licence areas and to avoid edge effects. The coverage must
also provide sufficient detail within the licence areas to
resol ve ma j o dolerite forms within the covering
Permpo-Triassic section.
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INTRODUCTION

Following confirmation of a segpage of mineral oil on
North Bruny Island Conga 0il Pty Ltd has enlarged its
exploration areas, from EL 29784 on North Bruny and EL 7/8&
south of Strathblame, to include the entire D’Entrecasteaux
. Channel -Huon River estuary region (see Figure 1). This
expansion was essential to protect, its interests and enable
structural definition over a wide area. There is every
possibility, given the unknown and almost certainly complex
structural combinations present, that the oil may have
migrated several kilometres laterally - or at least from
beyvond the confines of the original small tenements.

|

' . Fresent geochemical evidence suggests that the source
rocks lie within the Drdovician Bordon Group. Reservoir rocks.

I may include the sowce rocks or associated limestones, members
of the Eldon Group (Silurian)? and trap conditions could be
raelated to Devonian folds, the Permian unconformity or
dolerite intrusions. It is probable  that generation was

l Cretaceous or post-Cretaceous in age but this is not critical
gince aoil was generated, is still escaping and could be
reservoired or trapped in a range of features. Most of these .

' features involve rocks older than Lower Permian in  most
instances and none of these are exposed anywhere in the.
exploration area. This fact poses a fundamental exploration

l problem; how to locate the interesting materuals and define .
fine structures at minimal cost? :

" Bince deep drilling by the Mines Department near Wood-—
hridge has shown that the basze of the Permian rocks lies at

' labout 1000 m below sea level (M.J. Clarke, pers comm) - and
are unlikely to be shallower elsewhere with the possible
exception of Cygnet -~ it may be appreciated that reservoirs .

' and traps are unlikely to be shallow and a broad structural
appraisal is essential. No satisfactory well sites, realistic
targets or target depths, or progrnoses can be formulated
without it.

l Wild cat drilling of the seep area in EL 29/84 should not
be considered until some feel for the concealed stratigraphy
is in hand since success with it would force an appraisal in

l any case and failure, {for undefinable reasons, would simply
pravide an expensive stratigraphic hole and not necessarily
produce a general exploration benefit. Given the wide area of

l oil—affected material on North Bruny and the substantial fault
relationships .which may be tapping a variety of deep features
including the FPermian unconformity this would be a risky and

I dubious pr‘opaaal at this stage.

This review constitutes the initial phase in exploration:
of the region and considers the value and implications of
geophysical and structural data available to January 1987.
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GEOLOGICAL BACKGROLND

The following discussion is not a summary of Tasmanian

geology. It is assumed that the reader will refer to other

sSQUINCES £ o mon- e comprehensive descriptions of unit
lithologies and relationships. My purpose in this chapter is
simply to develop those issues which are pertinent +to
petroleum exploration in South-east Tasmania. Because little
is as vyet knawn directly of the geclogy, probable source and
reservoir rock distribution, or structure beneath the Lower
FPermian unites few absolute conclusions are passible.

Previous explorers have considered the hydrocarbon. ..
potential of the Parmeener Super Group rocks (Permian and.. ..

Triassic), usually considered to occupy the Tasmania Basin,
and. relegated older rocks to "basement" and of no economic
interest (Batu, Amoco, 1%71). This partly reflects the
existence of Lower Permian il shales. None, however, are
known south of Maydena or Bicheno. No explorer has acquired
any data or interpretation relevant to structural definition
within either the Lower Fermian rocks or pre-Permian rocks,
nor drilled deeply and the potential and distribution of older

lithologies tas remained undefined. Any potential has.

generally been dismissed.

‘Seepages have been reported over the years. Few have ever
been sought by explorers since it has been assumed that the
pravince must be barren. After al1l, "it is much disrupted-and
where could the source rocks be? Any oil would be long gone!®
This attitude has always reflected & view that the most

. probable sources lay in the Permian sequences and that

generation would have occurred a long time ago. The location

and chemical evaluation of the seep on North Bruny Island. .

completely overturns this viewpoint. There are no known oil
shale occurrences anywhere in the region and a true mineral
oil is certainly escaping. Furthermore, it is probably reefal
rand by inference, Ordovician in origin (below) - but not

necesgarily of Ordovician or even Palaeozoic qgeneration. I. .-

have found this demonstration to be particularly interesting
since I argued a case before CRA Exploratian in 1982 that the

Tasmania PBasin did have o0il potential - but at pre-FPermian
levels with an UOrdovician source. In the absence of any
indicators pther than tars on limestone surfaces this

passibility was dismissed.

Other seepages have been reported in the region (Cygnet
and S8Seuth Bruny) but none have been confirmed. Leaman and
Nagvi (1947) were unable to definitely locate the Cygnet. site

but did not make an exhaustive search, nor analyse surface

SCUMS.

891068
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The non exposure of pre—Permian rocks within the Huon-—
Channel region could be considered to lead te uncertainty
about the materials which might be present. There are,

fortunately, few such doubts. The lithologies and sequences

present must be essentially those of western and south-western
Tasmania. There may be variations in thickness locally but

comparable units and structural relationships must exist. Tha -

evidence may be summarised as follows. Upper Precambrian, Eo-
Cambrian, Cambrian and Ordovician rocks are exposed beneath
the Permian  cover west of, or in, the Piecton River and in the
Hastings-lLune Riwver region. These units may be readily
correlated to the Maydena-lLake Bordon region, where Silurian
rocks are preserved in the synclines, and to the type sections
in western Tasmania. North east of Hastings and east of the

Ficton River there are no exposures but two deep boreholes

have. penetrated the Permian cover. At Woodbridge the thick
basal tillite overlies phyllitic schist (Precambrian) while at
Glenorchy (north of the review area) the tillite is virtually
absent and @ the basement is Cambrian volcanics (Leaman, 1974).

"These holes confirm the extension of the lithologies up to S0

km east of the principal exposures.

An inspection of the geological map of Tasmania, however,
will reveal the real problem. These units are folded and
eroded and that structuring predates deposition of the Permian
rocks. . The Ffold blacks are patchily disposed and often
relatively small (100 sq km) and may have a virtually random
distribution when projected onto the Permian unconformity. The
existing boreholes confirm this. The established North Bruny

seep lias only 12 km east of Precambrian basement and yet its

presence implies, somewhere nearby — if not beneath, folded
Ordovician source rocks or post-Ordovician reservoir rocks.
The key issue, therefore, is definition . of occurrence and

precise idemtification of potentially economic structures. .-
Only then will the perspective offered by the seepages be.

. understood. To appreciate the exploration potential and

migration risk inherent in this area 1 have outlined the:

factors normally appraised for a basin opened for exploration.
This area is special; hydrocarbons are present but the
commercial signficance remains to be established.

Few units are potential SOURCE rocks. Present evidence,
in terms of field observations, conedont alteration and hydro-—
carbon chemistry all suggest that units within the Gordon
Broup have sourced the established seepage. No other sources

can be cohceived given knowledge of rocks in continental

Tasmania and exclusion of the Permian oil shales. The age of

GENERATION is uncertain. Hydrocarbons mmay, in the limit, be

generating today. It is more likely, however, that generation
was Cainozoic (Miccene) or late Cretaceous and that the
confirmed seepage represents leakage directly from the source
or reservoir unit. The reported presence of other seepages in
the region may "be significant. The area has a post Jurassic
THERMAL  HISTORY  which is unique in southern Tasmania.
Cretaceocus igneous activity is restricted, as far as is kKnown,
to the Cairns Bay-Kettering-Gordon region (see Figures 1, 2)

R ]
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but this distribution may simply reflect. limits of exposure of
the lowest FPermian formations. Cretaceous intrusives are rare
abovae correlates of the Bundella Mudstone even in those areas
where “activity" appears to have been concentrated. This is an
enigma related to these rocks. The actual bounds of the
activity are not known. It is perhaps significant that the
thermal springs at Hastings are marginal to this region.

: Given that we may be dealing with an oil province,
commercial wviability depends on suitable reservoir, seal or
closure conditions from the time of generation to the present
day. This period is unlikely to be less than half the length
of the Tertiary unless generation fs continuing today. As will
be shown it is uwunlikely that any oil generated prior to
Jurassic disruption and intrusion could have been preserved.
The twin issues of structure and reservoirs may now be
considered.

Since the limestone members of the Gordon Group have been
suggested as source rocks it must he noted that these may alse
agt as RESERVOIRS. hNo older rocks can be considered reservoir
candidates but some sandstone members of the Silurian Eldon
Group might constitute excellent reservairs. Gther younger,
pre Middle Devonian rocks may algo be preserved which could
conceivably serve this function. It is unlikely that any basal
Fermian wnits would provide good reservoir conditions; most
are siltstones and mudstones with very fine matrices which
depend on fracture systems for permeability. No unit above the
level of the Bundella Mudstone can be considered due to
‘regional dips and erratic exposure. Thus it may be concluded
that any commercial reservoir, if present, lies within the
lLowar Palaesozoic rocks beneath the Permian wunconformity (see
sketch sections, Figqure 3). Conceptual reservoir sites have
been marked HC for hydrocarbon in these diagrams.

The style of a range of possible STRUCTURAL FEATURES can
also be described with some certainty. An array of TRAP
conditions is possible, many with limited closure. Some of
thege possibilities are suggested in Figuwe 3 but it is
impartant to understand their origin in order to apprgise
methods for defining them. L

All Palaeozoic units, including Permian units, may ONLAP
FPrecambrian basement. Each may increase rapidly in thickness

away from the point of omlap.  Many units may be locally .

absent. Thus Permian rocks overlie Cambrian volcanics at-

Glenorchy ; and.  Precambrian schists at Woodbridge. Indeed the

‘Yhickness of lowest Permian units may also vary considerablys

sthere is virtually no tillite at BGlenorchy but more than 400 m

‘at  Woodbridge and Cygnet. This demonstrates that the base

Permian unconformity is an irregular surface and that the pre-~ .

Permian terirain had moderate relief. Younger Permian units are
much more consistent in thickness ard reflect basin
development.

The base FPermian UNCONFORMITY is an important, if
irregular, surface. It marks the hreak between highly
structured source and reservoir rocks and the younger SEALS. I

v 8916070
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am here presuming that the basal Permian rocks are relatively
impermeable when compared with any likely reservoir and that
the o0il generation is, of course, at least post—-Permian in
age. It is possible that there are local concentrations of
conglomerate at this surface which may act as reservoirs. The
surface, though irreqular, also has a regional dip of perhaps
S or 10 degrees to the west. This dip dates from mid or early
Tertiary epeirogenic events but does mean that the surface

-.could locally transmit fluids upward to the east. The length
"of path possible depends on the development of relatively

plamnar segments on the unconformity.

The principal potentially economic structures lie beneath
the Permian rocks. Middle Devoanian folding events have
produced structures which tend to be longitudinal with a
wavelength of little wmore than 2 km in many areas. These are
relatively tight folds and may have local three dimensional
closure. Due to the varied relationships with clder hasement
plunging structures are common. It is therefore possible to
caonceive fold structures completely formed and preserved well

-below the unconformity. Many more structures are likely to be
trruncated by the unconformity since evidence elsewhere in the

state demonstrates an array of associations were exposed at
the time of commencement of late Carboniferous—Fermian
deposition. Plunging structures beneath the unconformity imply
traps at the unconformity but possibly extensive migration
paths.  MIGRATION paths may be related to fold limbs,
unconformity segments or post-generation faulting. Some older
faults may also contribute to movement of fluids by
interconnection with other structures. I have argued that it .
is unwise to dirill on the confirmed seepage until some clearer
conception of the local structure is available because of
these complex possibilities. The faults which are leaking oil
into the Permian rocks of North Bruny are at least Jurassic in
age, ware related to dolerite dintrusion, but have heen

. disturbed, probably very slightly, by Tertiary movements. This

has allowed fluid rise. But where from? The scurce, the main
reservoir or an intersection with another leakage path such as
the unconformity? The dispersion of seepage implies either a
very large reservoir or multiple surface intersection. After
all, hydrocarbons could be weeping unreported into Storm Bay.

In addition, Jurassic Ffaults must be reviewed with
caution. Not all can be expected ta penetrate deeper than the
offsets required in the section to emplace the related
iptrusion. Such faults would rnot plumb great depths. It is’
possible .that one third to ane hal$ of all Jurassic movements
are of this type. Refer to Leaman and Nagvi (19467) or Leaman
(1973) for discussions of intrusion related features. These
comments should not be taken to imply that Jurassic disruption
was insignificant. Major extension occurred with the formation
of large  horst and graben structures. This was followed by
intrusian of thick dolerite sheets. These bodies, in excess of
SQ0 m  thick, 'have irregular forms and have transected each
other to produce a complex stockwork. Up to three sheets may
be expected in any given Parmeener Supergroup section and at
least two of these are present in the Woodbridge and Cygnet -



o1} | o 891072

regions. 0One sheet, which has previously created difficulty
for analysis - due to its unsuspedcted occurrence, lies near
the Permian unconformity. This problem was discussed by Leaman
{(1978) in reviewing the implications of the Blenorchy hore
hole and the dolerites in the Collinsvale structure. As the
mechanism of intrusion depended on the layered heterogeneity
of the FPermian and Triassic rocks only these have been.
severely disrupted. The combined extension at all levels and

the wupper level disruption would not have allowed retention of

any hydrocarbons developed to that time. It is also unlikely
that burial conditions were generally suitable in any event.
The effect of the development of the Permo-Triassic basin,
subsequently intruded by dolerite, was to bury the
unconformity at depths not less than 2 km in the Bruny Island
region. Source rocks may have been translated commensurately
degper. The local Cretaceous thermal event has been mentioned
abave but the Jurassic event was larger and more widespread
and could well have led to the onset of generation. The
maintenance of a thermal regime would, however, have been

eritical to this process. An important consequence of dolerite

intrusion was the filling of the extensional structures and
re—-sealing of the stratigraphic section. Dolerite intrusions
posgess only  a fracture permeability and this is significant
only at the margins of the bodies. The heart of any intrusion
is virtually impermeablea. Dolerite can thus form seal
conditionsg which may be broken only by faulting or re—opening
of older features. These are usually marginal to some shape
change in the body and the seepages on North Bruny are
probably related to mingi- disturbances of this type.
Post-Jurassic structuring is restricted in this region.
There are +ew convincing Tertiary Ffaults, no significant
fault—controlled basins and limited wvolcanism. Tertiary
volecanic rocks are restricted to the Lune River area or norkth
of %nug. The principal fault zones are northeast of the cepast
from Blackmans Hay to Cape Gueen Elizabeth; the line of this

coast probably represents the western limit of the Derwent-— -

Storm Bay half grabens. These exploration areas have been
stable since the Jurassic with only minor disturbance in
Cretaceous  times. 1 therefore infer that any reservoir
conditions developed by pre-Cretaceocus or Cretaceous events
will be preserved with fluids.

Tertiary sedimentation has occurred but appears to have
been restricted to filling of drowned river valleys. These are
known to exist within the Margate-North West Bay area and
along the channel to the isthmus on Bruny Island. At least 300
m of sediment has been inferred in these channels. 6s
indicated above the role of faulting has not been established.

In s0 far as oil exploration is concerned there are only .

two questions. Where are the source rocks and reservoirs? Do
closure conditions exist? The exposed geaology and the two

penetrative bore holes available do little to answer these

il

questions. It might be possible to study the pebble content of .

the basal Permian conglomerates and tills, as done by Leaman
and Nagvi (1967) at Cygnet, in order to suggest the most
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likely nearby source of pebbles. But this is a crude and
uncertain  approach praobably confusied by the stability of the
various rock types and the possibility of long distance ice
carriage. The pebble study did show, however, that even some
unstable Silurian lithologies survived the transit and may
persist locally. This is important since these are potential
reservoirs., Surface trends, although dominated by Jurassic
features, may alsoc aid appraisal. Many probably represent
rejuvenation of older structures and the unusual orientations

of the Huon River and Channel coastlines may be significant.

The only closure affecting post Peramian rocks is at Cygnet
where all rocks are daomed. I argued, in Leaman and Nagvi
{1947) that +this feature was Jurassic in age. I no longer
believe this. Dolerite intrusions do not lead to this style of
structuring and the sheets also appear tao be affected. It is.
more likely that the structure is related to the Cretacecus
intrusions whose feeders were on a NE axis which almost
bisects the bend in the Huwon River. Since this bend may
reflect deeper structure this pattern is consistent and doming
ia likely at -the intersection of these axes.

‘ Geophysical data offer the only economical means of
inferring rack distribution and gross structure on a regional
or prospect scale in the prevailing circumstances. But the
problems are neither trivial nor readily rescolved due to lack
of contrel and the blanketing effect of the massive dolerite
intrusions. '
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GEOPHYSICS

INTRODUCTION

" Available geuphysical data have been collated and

inspected. Information is relatively sparse and of variable

quality but has been reviewed with three principal objectives.

1. To assess likely usefulness of existing data or extensions
of surveys or particular methods to the problems cutlined
in the previous section.

2. To consider what might constitute appropriate specific—
ations for any new surveys required. .

3. Te attempt a demonstration extraction of regional

«. structure using  the present data in order to svaluate
. criteria for 1 and ‘2 above as well as to indicate the
methods which must be applied to an updated data base. It
_was hoped that sufficient data existed to provide an
initial skeleton interpretation.

MAGNETICS DATA

Data from five magnetic surveys are relevant to the
exploration of the D'Entrecasteaux Channel region. These are

1. BHP South West Tasmania aeromagnetic survey (BHP, 1964).
Flown at 150 m mean terrain clearance with a 400 m line
spacing and contoured with 10 nT interval. Figure 5
reproduces the entire survey while Figure &6 provides a
sample from the Hythe area. No original chservations are
available Ffor this survey and it is not known how well the
mean clearance specification was kept or what assumptions
are implicit in the contour map. No profiles exist.

This data is of little direct benefit to explaratian aof
the greater Channel area since only the fragment
reproduced in Figure & lies within the study area. '

BMR high level survey of Tasmania (Finney and Shelley,
1967). Flown at an elevation of 3000 'm with a neminal line
spacing of 15 to 20 km and contoured at 50 nT intervals.
Figure 7 shows contours of part of this survey coupled
with a compilation of other coastal surveys (all at much
lower levels). E-W position errors of 3 km are possible - .
and . some smoothing of profiles (Figure 8) is likely but.
undefined. _ _ '

This = swvey provides the only overall magnetic coverage of ...
the region but its value is restricted by the very wide

M
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line gpacing and smoothed presentation. It still has much
to offer as shown in a subsequent section.

. 3. EBS0/EZ Storm Bay aeromagnet:tc surveys. (Essa, 194%)
Flown at S00 or 1200 m (not clear which parts) with a line
spacing of about 3 km. The relevant parts of these surveys
are presented in Figures 9 and 10. Bruny Island is . .
l covered., No original ohservations are available far this
survey and the curious contouring rules cannot be
canfirmed; nor can height information or profiles. These
l deficiencies do limit the usefulness of the data (see -
survey comparisons below)., The . data is sufficient to
I permit a rough interpretation of the Storm Bay region.

4, North Channel marine seismic survey (Francombe, 1978).
Variogus traverses of no particular orientation, contoured
-at 100 nT interval. Coverage patchy but able to suggast
Tertiary channelling. See Figure 11.

5. »MARATHON Catamaran*Strathblane agromagnetic survey (Rutter
1983 . Flown at 20 m mean terrain clearance, with S00 m-
line spacing and 10 nT contour presentation. A samplée of

_this sgurvey which covers part of EL 7/86 is shown in
Figure 12. This data provides an example of survey over-—
kill. Flown with a very high resaolution magnetometer and
at levels quite unsuitable in Eastern Tasmania. Due to the
amnunt of exposed dolerite the results are complex and not
Rasy to interpret, either in terms of deep structure or _
‘the -dolerite intrusions themselves. 8See discussion below. . .- .« - -

- Profiles ‘are avails@ble for this data and one is reproduced '
in Figure 14.

—

The coverage offered by these surveys is summarised in: | .
Figure 4. Magnetic data -can normally be used to provide a-
.structural skeleton for a study area but it must cover it all
and be treated appropriately. Initial inspection of the Storm
- Bay, South West and Marathon surveys picks out the dolerite
areas but does not immediately suggest anything about deeper :
units or structuwe. In contrast, the high level BMR survey is - 4
almost wholly dominated by gross pre—-Permian structures and
dolerite effects contribute little. This Filtering effect
cccurs as a result of change in  flight elevationi high
frequency anomalies due to near surface sources are minimised
with increasing elevation. This effect' can be seen at much
lower levels. Figuwes & and 12 cover essentially the same
- areas although there is a scale change. It is possible to
recognise and compare features and confirm reproducibility but
this is neither simple nor obvious. The differences are
related more :tu the nominal 40 m in elevation than to. ... -
improvements in instrumentation in the period. between the :
surveys, o . . _ BRI E
Figures™ 13 and 14 enable some assessment of the
reliability and reproducibility of the various surveys. Figure
13 compares the overlap between the high level BMR survey and
the EZ survey across the northern part of Storm Bay. The
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Il Figure shows that all salient features are reproduced although
there is an apparent scale problem at the western end of the
profile. The calculation upward to comparable elevations
presumed that the reported elevations were accurate. This is
. clearly not generally true. Nor did the calculation allow for
the anomalies off line at the western end. This reflects Line
‘end conditions and the interpolations made from the contour
l map in order to make the comparison. The surveys are crudely.
reproducible at a level of 3000 m but clearly great care would
be required in using them at lower levels for any guantitative
l study, J ‘ ‘
Figure 14 presents a comparison of anomalies to be.
observed at various elevations bdsed, on line 2251 of the
Marathon survey. The first profile shows what was observed
. while the second and third show what would have been observed
had the survey taken place at elevatians of 400 and 3000.m.
From a regional study viewpoint little useful information has
I been lost at &00 m  and from a grossly regional outlock the
3000 m profile, which is consistent with the observed BMR'
profile at this northing (5200 000 mN), is still useful. At
l elevations of less than 1000 m structures within 500 to 1000 m
of the surface can still be resolved in some detail; above:
that elevation only structures below 1000 m, or which are
large areally, tan be resolved. . ‘
' The marine data of Francombe (1978) is not directly
comparable to any of the airborne data either in quality,
reproducibility or coverage. Its principal wvalue at the
' present time is to suggest shallow limits of dolerite
inttrusions beneath the waters of the channel.
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