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GEOLOGICAL AND GEOPHYSICAL ANALYSIS

1. SummARY OF WELL RESULTS
FORMATION/HORIZON DEPTH
TOPS PREDRILL _ DRILLED
(MKB) (MKB) (MsS)
Gippsland Limestone 64 64 43

Lakes Entrance Fm -

1331 -1310

Latrobe Group ‘ -
“"Coarse Clastics" 1388 1367 -1346
Lower N. asperus#* 1536 1520 -1499
P. asperopolus* 1669 1645 -1624
T. longus* 2289 2265 -2244
Total Depth 2421 2421 -2400
* Seismic Marker
2. INTRODUCTION

Torsk-1 is located on the Perch-Tarwhine anticlinal trend, between
Dolphin-1A and Tarwhine-1. Tarwhine-1, located 4.5km NNE of the
Torsk structure, intersected oil at the top, of the Latrobe Group
("Coarse Clastics") and within the P. asperopolus zone.
Dolphin-1A, 12km to the SW, also intersected oil at the top of the
Latrobe Group ("Coarse Clastics").

The primary objective of Torsk-1 was to test for hydrocarbons at
the top of the Latrobe Group within closure on the same trend as
the above discoveries.

Two small oil columns were intersected by the well. From electric
log and RFT samples/pressure data a 5.3m gross oil column at the
top of "Coarse Clastics" and a 3.9m gross oil column within the
Upper M. diversus zone are interpreted.

The well was plugged and abandoned as a sub-economic oil discovery.

GEOLOGICAL ANALYSIS

3.

STRUCTURE

The Torsk feature is the product of two superimposed structural
events. Torsk-1 is located on one of four prominent NE orientated
anticlinal trends in the Gippsland Basin. The feature extends from
the Perch Discovery in the south west through to the Dolphin and
Tarwhine Discoveries in the north east.

The anticline formed in response to the basin-wide Mid Eocene to
Oligocene compression which produced most of the hydrocarbon traps
in the basin.

The anticlinal trend is intersected in the lower Latrobe Group by
numerous NW-SE trending normal faults, most of which terminate at
the top of the Upper L. balmei zone. Some of these faults reach
the top of Latrobe to the south west of the Torsk prospect.
Downside roll into the most northeasterly of these faults produces
the critical axial closure in the westerly direction at the Torsk
prospect. The ridge of the anticline slopes gently down towards
Tarwhine-1 producing closure in the north easterly direction.
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The more intense faulting in the deeper Latrobe interval tends to
affect the domal structures evident at the top of Coarse Clastics
and N. asperus levels in the Torsk area.. A small closure with some
fault dependency is mapped at the M. diversus level, and

fault-dependent closure is evident at the I. longus level.

The down-to-the-NE faults are probably related to extensional
deformation associated with the Drift Phase of Tasman Sea rifting.
Movement, at least on some of these faults, continued until the
Middle N. asperus (Late Eocene). C

STRATIGRAPHY

Dolphin, Torsk and Tarwhine are located approximately along strike
with the stratigraphy at Torsk-1 similar to that intersected at
Dolphin-1A and Tarwhine-1, and with zones thinning from the
basinward Tarwhine-1 up to Dolphin-1A. :

The Gurnard facies, comprising glauconitic mudstones and
siltstones, is 36m thick at Torsk-1. These sediments are Middle N,
asperus indicating minimal truncation at the top of the Latrobe
Group.

The Latrobe Group "Coarse Clastics", the top being Middle N.
asperus in age, conformably underlies the Gurnard Facies and
comprises high quality estuarine/ lagoonal sandstones. ' The
presence of dinoflagellates at the base of the Middle N. asperus at
Tarwhine and Torsk is indicative of marine conditions in this area
during the late Eocene.

The Lower N. asperus, P. asperopolus and M. diversus section
comprises interbedded sandstone with subordinate siltstones and
shales. Coals become thinner and less abundant with depth over
this interval. Minor constituents are pyrite and mica, whereas

sandstones occasionally exhibit siliceous and dolomitic cements.

The Upper and Middle L. balmei section is predominantly sandy with
subordinate siltstones and shales. Minor coal is present. The
Lower L. balmei, T. longus and T. lilliei interval comprises
interbedded sandstone, siltstone and shale, with minor coal.

Igneous rocks are intersected at 2370m in Torsk-1 within the T.
longus zone. Igneous rocks of the same age are observed in
Dolphin-1A, but not Tarwhine-1.

The palaeoenvironment for the entire Lower N. 4sperus to I. lilliei
interval is believed to be coastal plain.

HYDROCARBONS

Torsk-1 intersected a 5.3m gross oil column at the top of the
Latrobe Group "Coarse Clastics". Log iaterpretation over the zone
is difficult due to fresh water flushing and therefore no oil-water
contact can be recognised from electric logs but is interpreted
from RFT pressure data to be at 1374.5mKB. An RFT sample was taken
at 1370.6m with 13.0 litres of 60° API oil, as well as gas and
water, recovered. Average porosity for the reservoir is 23%. The
oil is mildly biodegraded with the n-alkanes in the C9-C]s5 range
being selectively removed.

Further to the "Coarse Clastics" discovery, a 3.9m gross oil column
was intersected within the Upper M. diversus zone. An average
porosity of 26.4% is calculated for the reservoir with an OWC
interpreted from RFT data to be at 1656.7mKB. An RFT sample taken
at 1654.4m recovered 19.25 litres of 58.9° API oil, as well as gas
and water. The oil is not biodegraded.
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Top Top
Porosity OWC Porosity oweC Net Porosity Sw
Reservoir (mKB) (mKB) (Mss) _(Mss) (m) % %
Top "Coarse Clastics" 1369.2 1374.5 1348.2 - -1353.2 1 23.3 46.8
Upper M, diversus . 1652.8 1656.7 1631,8 1635.7 1 26.4 '14.8
Background gas levels from surface to 2080m are low due to fresh
water flushing, though a good show of 140 units (200 ppm/unit) with
30% fluorescence is recorded over the "Coarse Clastics" reservoir.
A weak gas show was observed over the Uppey M. diversus reservoir.
From 2080m to 2180m a transition from fresh water to more saline
formation water is interpreted. Along with this increase in
salinity, background gas levels increase. As well, gas peaks
associated with coals and solution gas (from water) are more
pronounced though no hydrocarbon zones other than those two
described above are recognised.
6. GeopHysicAL Discussion
6.1 INTRODUCTION
Pre-drill mapping of the Torsk structure indicated 18m of closure
at the top of "Coarse Clastics" and smaller secondary targets at
the lower N, asperus and P, asperopolus seismic markets.
Torsk-1 encountered a 5.3m gross oil column at the top of "Coarse
Clastics” and a 3.9m gross oil column within the Upper M. diversus.
No hydrocarbons were encountered within the N, asperus and P,
asperopolus.
6.2 DEPTH CONVERSION
Post-drill formation top depths were 21lm deep to prediction. This
error resulted from a poor well tie to Tarwhine-l1l. The reason for
this was that an dlder seismic line, with lower frequency data and
slower seismic velocities than the G88A data over Torsk, had to be
used to tie from Tarwhine-1 to Torsk-1.
6.3 STRUCTURE
As predicted, the Torsk structure dips to the NE and SW providing
roll into a normal fault. The fault trends NW-SE and is
perpendicular to the major anticlinal axis. Its SE termination
possibly dictates the leak spill point for the Torsk closure.
6.4 DEPTH CONVERSION

The smaller than predicted oil column at the top of "Goarse
Clastics" indicates that there is either a source/migration
limitation or that the time pull-up of the structure was not fully
compensated for. A source/migration limitation is unlikely given
that Tarwhine is full to spill and Dolphin, although not quite full
to spill, has been fresh water flushed and biodegraded, with
residual oil shows indicating that it was more than likely full to
spill. Hence, the post drill depth map reflects a flattening of
the structure to accommodate the 5.3m closure height.

Conversion to depth was found to be highly sensitive to velocities
such that a 15-20 m/sec variation would flatten or raise the Torsk
structure by 10-15m. The accuracy of the velocity data was + or -
20 m/sec so defining the structural closure could only be resolved
to within 10m at the very best, hence errors in prediction of
structural closure had to be expected.
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INTRODUZTION

Thirty-nine sidewall core samples, representing the interval
13232.7 to 2401.0m in Torsk—1, were processed and evamined for
spore—pollen and dinoflagellates.

Yields and preservation were. adequate to high but, as with
other wells which intersect upper coastal plain environments
some distance from the palaeoshoreline, indicator species
were extremely rare and multiple palynological slides of each
sample needed to be worked in order to obtain confident age-—
determinations. '

Lithological units and palynological determinations are
summarized below. Interpretative and basic data are given in
Tables 1 and 2 respectively. Check lists of all species
recorded are attached.

SUMMARY

AGE UNIT SPORE-POLLEN ZONE DINO ZONE DEPTH RANGE (m)

LAKES ENTRANCE not sampled
tog pick 1331m

coarse clastics

latest Eocene to GURNARD facies Upper N. asperus P. comatum 1333.7
earliest Oligocene
Late Eocene " Middle N. asperus - C. incompositum 1362.0
' log pick 1367m
Late Eocene LATROBE GROUP Middle N. asperus D. extensa 1370.50-1375.5
coarse clastics
Middle Eocene " Lower N. asperus - 1404.0 - 1546.0
Early Eocene " P. asperopolus - 1600.5
" " Middle M. diversus - 1743.5 - 1778.0
Paleocene " Upper L. balmei - 1818.5 - 2044.0
" " Lower L. balmei - 2081.0 - 2151.0
e « = = = = = - Cretaceous/Tertiary boundary: log pick 216lm - - -« - = = - =
Maastrichtian " Upper T. longus - 2187.5 - 2288.5
" " Lower T. longus - 2309.5 - 2346.5
. = = « = = = - = = = = = - unconformity? - - e e e e e e e o e
Campanian LATROBE GROUP T. lillied ) - 2401.0

.

TD 2421.0m
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GEOLOGICAL COMMENTS

Tersk—1 contains an almast continuous sequence of
palynclogical zones from the Campanian, T. lilliei

to the latest Eocene/earliest Oligocene, Upper N.

asperus Zone. Because of poor sidewall recovery over
critical intervals and some indeterminate samples, it is
unclear whether the missing zones are absent due to non-
depasition or eraosion, or were not sampled. Zones or
intervals likely to have been characterized by low rates
of sedimentaticon, or interrupted deposition at the well- "
site are:

(a) Early Eocene, M. diversus Zone

The Lower M. diversus Zone was not recorded in Tovsk—-1.
On present indicaticons, the maximum possible thickness
of sediments of this zone is 40 m, between samples at
1778.5 and 1818.5m. A more realistic maximum value is
less than Z8m given that the sequence of coals between
1806—1815m [l=g datal is likely to represent the top of
the Paleocene, L. balmei Zone unit in Torsk—-1. A thin or

absent secticn of Lower M. diversus Zone sediments is
consistent with previous evidence for thinning =f the
Early Eocene, M. diversus Zone sediments as these onlap

the margins of the fGippsland Basin [Partridge, 1976,
fig.71.

(b) Maastrichtian, T. longus Zone

The established and“possible maximum thickness [£6.3,
ca. 88m respectivelyl of Lower T. longus Zone sediments
in Torsk—1 are siagnificantly less than ip wells to the
east in the central deep. Again, this may reflect
thinning of the unit up onto the flanks of the basin, or
erosion.

The upper boundary of the Maastrichtian ynit in Torsk-1
is picked at Z161m, the top of a thin sequence of coals

‘and siltstones. The shallowest sample from the zone, at

2187.5m, contains a palynoflora that is different in
character in terms of species composition and species
abundances to palynaofleras recovered from Upper T.
lonqus Zone sediments in wells further to the east in
the central deep. A similar palynaflora aoccurs at the
top of the Upper T. longus Zone in Tarwhine-l [Macphail,

C

4
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198:21.
Thede differences may relate to changes in vegetation
and therefore palynoflora composition across the coastal

plain, to subtle changes in facies, or may indicate a
slight age difference for the top of the Upper T.
lonques Zone across the basin.

(=) Campanian, T. lilliei Zone

Irvespective of whether the sample ay 2401.0m is !'lower?
T. lilliei or ’uppermost’ N. senectus Zone [see
Biostratigraphy Section, p.41, the data indicate that
younger T. lilliei Zone sediments are either absent or
represented by the thin unit of siltstones and valcano—
clastics (7)) between 2401.0m and the volcanic or igneous
material identified in the sidewall core at Z37&m.

The explanaticn favoured here is that the base of the
valocanics or igneous material marks an erosion sur face,
provisionally equated with the "intra Campanian'
unconformity of Lowry 019871,

"intra-N. senectus Zone" position proposed by Lowry
[19871. The youngest date cited by Lowry comes from West
Seahorse—1 where the unconformity occurs within an
interval dated by Macphail [1983al as N. senectus Zone.
The reliability of the age-determination is now
gquestioned since it was based on limited assemblage
lists given in a report by Harvis (1982). These data
demonstrate only that the unconformity is no older than
uppermost N. senectus Zone.

Glauconite-rich claystones of the Gurnard facies between
the log picks for the top of coarse clastics at 13G66Em
and Top of Latrobe at 1331m accumulated during the Late
Eccene, Middle N. asperus Zone to earliest Oligocene,
Upper N. asperus Zone.

Marine dinoflagellates markedly increase in abundance
close to the top of coarse clastics and dominate
palynofloras within the Gurnard facies. This reflects
the progressive encroachment of the Tasman Sea within
the basin, culminating in open marine conditions at the
wellsite by the latest Eocene. The earliest evidence
for marginal marine conditions at Torsk—1 is Middle M.
diversus Zone. Frior to this, coastal plain or intra-—

J



302184 016

Fage 4

rift valley environments are likely to have prevailed.

The A. hyperacanthum marine transgression [Fartridge,
19761 was not recorded. However it is noted that the
most likely interval, that immediately above 1806m, was
not sampled. A slight marine influence is recorded
within the Middle M. diversus Zone at 1743.83m but not at
1778.5m

A lacustrine depositional enviranmen? is suggested to be
represented by the Lower T. longus Zone sample at
£309.5m, based on the presence of an algal cyst
Eimosicysta sp. cof E. cucullatus, previously anly
reported from Turonian to Santonian age sediments in the
GHGippsland Basin. It is not known whether this younger
occurrence in Torsk—1 reflects the re—development of a
special lacustrine environment or whether palynologists
working on the Basin have overlooked or not
systematically recorded these types of palynomorphs.
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BIOSTRATIGRAPHY

Zone and age-determinaticns have been made using criteria
proposed by Stover % Partridge (1973), Helby et al. (1987)
and unpublished cbservations made on Gippsland Rasin wells
drilled by Esso Australia Ltd. The informal subdivision of
the T. longus Zone proposed, by Macphail (1383b: see Helby et
al., ibid p.58) is followed here. Zone names have not been
altered to conform with nomenclatural changes to nominate
species such as Tricolpites longus [now Forcipites longus:
see Dettman % Jarzen, 19881.

Tricolporites lilliei Zone 2401.0m  Campanian

The basal sidewall covre sample is assigned to this zone on
the basis of a very poorly preserved and therefore not whlly
reliable specimen of the nominate species. Feliable specimens
of Forcipites sabulosus, Gambierina rudata and G. edwardsii
demonstrate that the sample is no older than uppermost N.
senestus Zone. The absence of distinctive lLate Cretaceous
Froteacidites spp. and abundance of spores, including a
population of Latrobosporites amplus, suggests that the

minimum age is the lower part of the T. lilliei Zone

SWC 3 [2381.9m]1 was barven whilst SWC 4 [2376ml, identified

as a rhyclite, yielded a sparse Eocene palynoflora. SWCs 2
and 5 were unsuitable for palynological analysis.

Lower Tricolpites longus Zone £309.5-2346.0m Maastrichtian

Occurrences of Forcipites longqus at 2346.5m and fQuadraplanus
brossus at 2309.5m provide a reliable Lower T. longus Zone

age for this interval. Bioth assemblages include frequent
Gambierina rudata, not infrequent Triporcopollenites sectilis,
and distinctive Late Cretaceous Froteacidites spp. such as F.

TR

ctwayensis and F. wahooensis. The sample at 233£.5m contains

Tricolporites lilliei and Tetradopollis securus and thus is
no older than T. lilliei Zone. An algal cyst resembling the
Turonian—early Santonian species Eimosicysta cucullata

Marshall [in pressl is present at Z2309.0m

‘Upper Tricolpites longus Zone 2187.5-2288.5m Maastrichtian

The lower boundary of this zone is picked at 2288.05m, based
" on Stereisporites punctatus, Guadraplanus brossus and

Pt B Y

palynoflora. The sample is unusual in that Nothofagidites
kaitangata also is common to abundant and specimens of

017
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Tricolpaorites lilliei and Triporopollenites sectilis
frequent. Grapnelispora evansii and an undescribed species
which possesses simple rather than the bifurcate processes of
5. evansii, are present.

uncontaminated sample is at 2275.3m, the persistent
cccwrrence of Stereisporites punctatus and [freguent to
abundantl Gambierina rudata provides a reliable Upper T.
longus Zone age for the interval. The upper boundary is
placed at 2187.3m, a sample which includes abundant
Tetracolporites verrucosus but only very rare occcurrvences of
species which range no higher than the T. lonqus Zone
[Triporopollenites sectilis, P. palisadusl. This Gambierina-—
Tetracolporites assemblage is considered to be transitional
with Faleocene Froteacidites—dominated palynofloras

Lower Lygistepollenites bhalmei Zone 2081.0-2151.0m Palescene

Samples within this interval are wholly dominated by
aymnasperm pollen and small [less than 20 micronsl
Froteacidites spp. All palynafloras included one or more
specimens of the nominate species but, as is usually the case
with this zone, the age-determinations are based on the
absence of species which first appear in the Upper L. balmei
Zone. Haloragacidites harrisii ococurs at 2151.0m but this
record is unreliable evidence that the sample is no older
than Lower L. balmei Zone given that the palynoflora includes
caved Eocene species.

Upper Lygistepollenites balmei Zone 1818.5-2044,.0m Faleccene

Samples within this interval resemble those of the lower
zonule except that the nominate species and Gleicheniidites
spp. tend to be more common. However most samples also
contain Eoccene contaminants, including dinaoflagellates.

The lower boundary of the zone is placed at 2044.0m, based on
the lowest, apparently in situ, cccurrvence of Malvacipollis

sample and Tricrites magnificus cocurs at 2006.5ml, the exact
stratiaraphic range of this species remains unclear and the
zone boundary should be regarded as provisional. Nevertheless
the cccurrence of Intearicorpus antipodus is consistent with
a "middle' Faleocene date.

A more confident Upper L. balmei Zone sample occurs at

1938.0m. This sample contains frequent-common



902184 019

Fage 7

Lyagistepcllenites balmei as well as Polycolpites langstonii,
Froteacidites sp. of F. ipcurvatus, Malvacipollis subtilis
and the Eoccene contaminant Proteacidites asperopolus. Other
first appearances indicative of an Upper L. balmei Zone date
are: Matonisporites ocrnamentalis and Ischyosporites
irreqularis [1914.0ml, and Beaupreadites orbiculatus,
Crassiretitriletes vanraadshoovenii, Cupanieidites
orthoteichus and Proteacidites annularis [1870.5ml]. The upper
zone boundary is placed at 1818.%m, the highest in situ
occcurrence of Gambierina rudata and Lygistepollenites balmei.
Cupanieidites orthoteichus and Malvacipollils subtilis are
present.

Lower Malvacipollis diversus Zone: not recorded

Middle Malvacipollis diversus Zone 1743.5-1778.5m Early
Eoccene

Two samples are pravisionally assigned te this zone. The
lowermost, at 1778.89m, contains Proteacidites ornatus and
Triporopollenites heleosus and thus is ne older than Middle
M. diversus Zone. The date is of low confidence since several
specimens of Lygistepollenites balmei oécur in the same
mount. An Early Eccene age is supported by an undescribed
Folycolpites sp. which is substantially smaller [ca. 2332
micronsl than, but otherwise closely resembles F. langstonii.

The other sample, at 1733.5m, contains a general Early Eocene
palynoflora which has been contaminated with T. longus Zone
species, including Forcipites longus. Of uncertain
significance is the presence of Jricolpites incisus, a
species which usually first appears within the F. aspercopolus
Zone. Species typical of and whose first appearance are

tenuis and Froteacidites gﬁiﬂiﬁﬁiggJ are absent. Two
specimens of the Early Eocene dinoflagellate Deflandrea
cbliguipes were recovrded [four strew mounts workedl.

Upper Malvacipeollis diversus Zone: not recorded

Froteacidites asperopolus Zone 1600.5m Early Ecdcene’

One sample is assigned to this zone, based on the association
of the nominate species and Tricolporites leuros with species

[Myrtaceidites tenuis, Froteacidites crnatusl. Although
Nothofagidites spp. are marginally more frequent than
Froteacidites spp., the relative abundance of Conbaculites
apiculatus is inconsistent with a younger date.
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The sample at 1555.0m yielded a very sparse palynoflora
'dominated’ by Froteacidites spp., including FB. pachypolus.
It is possible that all are contaminants.

Lower Nothofagidites asperus Zone 1404,0-1546.0m Middle
Eocene

Samples within this interval are dominated by Nothofagidites
emarcidus-heterus and spores [1447.%5m, 1514,.0ml. High
relative abundance of spores probably reflects the
develocpment of a particular [deltaic?]l environment since this
phenomenort typically ooccurs in the Early Eocene in of fshore
wells located further to the east in the central deep than
Torsk—1. :

The lower boundary is placed at 1946.0m, a sample containing
Tricolpites simatus and Anacolosidites rotundus, and the
lowest one that is clearly dominated by Nothofagidites rather
than Froteacidites. Cyathidites splendens dominates the
sparse palynofloras recovered at 1914.0m and, associated with
frequent Ischyosporites gremiug and Trilites tuberculiformis,
at 1447.5m. ;

The upper boundary is provisionally picked at 1404.0m, the
highest Nothofagidites—-dominated palynoflora lacking Late
Eocene spore—pollen or dinoflagellate species. A perfect
specimen of the rare manuscript species Tricolporites
circumlumenus is present. Minor contamination by
Faleocene/Maastrichtian sediments is indicated by
Tetracolporites verrucosus and Gambierina rudata.

Middle Nothofagidites asperus Zone 1362.0-1375.9m Late Eocene

As with the Lower N. asperus Zone, all palynofloras within

heterus. With the exception of 1374.0m, all samples yielded
dinoflagellates, in particular the SWC at 1362.0m
and conventional core samples between 1370.50-1372.02m.

The lower boundary, at 1375.%m, is defined by the first
appearance of Dryadopollis t(al. Tricolporites) reteqguetrus
and [frequent—-commonl Gippslandica (al. Vozzhenikovia)
extensa. A probable specimen of Froteacidites rectomarqginis
is present. The sample is unusual for the zone in that
Malvacipollis spp. are also frequent—-common. Gippslandica
extensa dominates the conventional core palynaofloras at
1370.50-1370.57, 1370.593-1370.67 [a sample yielding the very
rare Camptostemon pollen typel and 1372.02m.
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Fage 3

The upper boundary is placed at 1362.0m, a sample containing
the zone index species Tricrites maani ficus and Corrudinium
incompositum. The dinocflagellate flora is exceptionally
diverse and in species compasition closely resembles that
from the Browns Creek section [see Cookson % Eisenack, 1965].

Upper Nothofagidites asperus Zone 1333.7m Latest Eccene/
Earliest Oligocene

The uppermost SWC, at 13233.7m, is provisibnally assigned to
this zone, based on abundant Nothofagidites in an assembl age
lacking either Middle N. asperus o F. tuberculatus Zone
indicators. Dinoflagellates dominated the vyield, with
Achomosphaera alcicornu and Spiniferites ramosus the most
abundant species. One definite specimen of Fhthanoperidinium
comatum was located. The species composition is typical of
assembl ages recovered from the "Oligocene Wedage" marl.,

s
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Fage 10
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TORSK-1: QUANTITATIVE LOG ANALYSIS

Wireline log data from the Torsk-1 exploration well has been
quantitatively analysed ovcr the interval 1367-2420mKB, for effective
porosity and effective water saturation. Results are presented in full
as a depth plot (MD) and tabular listing, and are summarised and
discussed below.

LOGS USED;:

GR (gamma ray)

LLD (deep laterolog)

RHOB (bulk density)

NPHI (neutron porosity)

CALI (density caliper)

DT (sonic transit time) ‘ .
AMS (auxiliary measurements)

Other data used to help define hydrocarbon zones and OWC's included;

RFT (samples and pretests)
CST (sidewall cores)
MUDLOG :

LOG_QUALITY
The section above the Top of Latrobe in Torsk-1 is very badly.washed out

with caliper readings of 23.5" (saturated). The borehole from the Top
of Coarse Clastics (1367mKB) to TD (2421m) is rugose with coals, and to
a lesser extent siltstones and shales, washing out badly. Some sands
show the affects of whole mud invasion as evidenced by unusually high
readings on the PEF curve. None of these sands are within hydrocarbon
bearing zones. In general, thére are no other anomalous log spikes or
values. -

Log calibrations were checked and found to be within allowed tolerances
except for the caliper log from. the MSFL (CALS). The calibration check

_yielded a value of 6.2" compared with an allowable value of 4" & 2".

ANALYSIS METHODOLOGY

Shale volume was calculated from density-neutron separation, except
where rugose hole affected the density-neutron response. Through these
bad hole sections, shale volume was derived from the gamma ray response.
Apparent total porosity was calculated from density-neutnon crossplot
algorithms. However, in zones of anomalous log response due to rugose
hole, porosity was calculated from the sonic log via the
Raiga-Clemenceau algorithm (it should be noted that in sands where hole
conditions were good, the crossplot porosity and the sonic porosity show
excellent agreement). Water saturation was then derived using the dual
water relationship. Algorithms used are shown in appendix 1.
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ANALYSIS PARAMETERS

Parameters used in the analysis are tabulated below in Table 1.
Formation water salinity was estimated in two ways. The section
encountered in Torsk-1 has been affected by fresh water flushing of the
aquifer. Because of this, a formation water salinity of 30,000ppm

NaCl eq. was used in the oil sands between 1369.2m - 1374.5m and between
1652.8m - 1655.9mKB. This salinity value was derived from water sands at
the base of the Torsk-1 well which are considered to be unaffected by
the fresh water aquifer (see figure 1). The Rwa méthod was used to
construct a salinity curve which allowed an estimation of formation
water salinity over various intervals (fresh water, transition zone and
deeper). A plot of apparent salinity is shown in figure 1.

ANALYSIS PARAMETERS,

TABLE 1
Tortuosity; 'a’'.... ..ottt : 1.00
Cementation factor; 'm’............. et : 2.00
Saturation exponent; 'm’'........ ... i : 2.00
Fluld density.....ccvviiiiniiiinnitennaanes . :1.00
Gamma Ray value in clean formation (grmin)...... 20
Gamma Ray value in shale (grmax)................ 110
Apparent bulk density of shale.................. 1 2.450
. Apparent neutron porosity of shale............ .. : 0.330
Apparent shale resistivity input as a log from the database
Input hydrocarbon density ........... e eee. 2 0,70
Formation water salinity input as a log from the database
Measured Rmf..... e Cheeiieaaee ceveee. 2 0,321
Temperature at which Rmf measured............... 1 24,5 C

Downhole temperature from AMS log data

033
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HYDROCARBONS AND FLUID CONTACTS

Two oil zoneé have been identified in Torsk-1. The upper most zone lies
between 1369.2m and 1374.5m. The deeper zone lies between 1652.8m and
1655.9m. |

Because of the fresh water aquifer, the Top of Latrobe oil zone in Torsk
is not immediately obvious from wireline logs. However, RFT pressure
and sample data and to a lesser extent core data, help define the
approximate position of the OWGC.

The hole conditions over this upper oil zone (1369.2m - 1374.5m) are
poor which made it difficult to obtain good seats for the RFT tool.

Many of the seats were supercharged which has resulted in uncertainity
as to the exact depth of an OWC. However, RFT pretest data suggests
that there is an OWC at 1374.5m KB. Sample data is less conclusive. A
sample was taken at 1372.4m in an attempt to prove low proved oil. Both
the six gallon and 23/4 gallon chambers recovered filtrate with no
{ndications of oil. A second sample was obtained from the middle of the
0il zone at a depth of 1370.6m KB. This sample recovered 13 litres of
0il from the six gallon chamber (the 23/4 gallon chamber was preserved).

Core #1 in Torsk-1 was cut over the interval 1370.5m to 1374.5m and had
a recovery of just 1.48m. Core analysis derived porosities show low
values at the top of the core which do not tie with log derived
porosities (compare table 2 with listing). If it is assumed that the
core recovery comes from the base of the cored interval, these lower
porosity values can be tied to similar log derived values at a depth of
1373m (see listing). This requires an approximate core depth adjustment
of +2.5m. When this adjustment is added to the core derived OWC of
1371.77m to 1371.93m a value close to the RFT inferred OWC is obtained.

The second, deeper oil zone has an inferred RFT contact of 1656.7m.

A sample from 1654.4m recovered 19.25 litres of oil from the six gallon
- chamber (the 23/4 gallon chamber was preserved). An oil zone is
interpreted between 1652.8m to 1655.9m (0il As Low As) from wireline
logs.

034
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APPENDIX 1 .
ALGORITHMS AND LOGIC USED IN THE QUANTITATIVE ANALYSIS

Shale volume calculated from GR response and from density-neutron
separation.

vsh(gr) = (gr-grmin)/(grmax-grmin) .
vsh(gr) = (1.7-sqrt(3.38-((vsh(gr)+0.7)**2)))

vsh(dn) = ((nphi+0.04)-((2.65-rhob)/(2.65-rhof)))/((phinsh+0.04)-
((2.65-rhobsh)/(2.65-rhof)))

Total porosity from density-neutron crossplot algorithms, using bulk
density and neutron porosity (limestone matrix, depimal p.u.) log values.

h = 2.71 - rhob + nphi*(rhof-2.71)
if (h.1t.0)then
rhoma = 2.71 - 0.64%h
else
rhoma = 2.71 - 0.5*h
endif
gt = (rhoma-rhob)/(rhoma-rhof)

Sonic porosity is calculated as follows:
phis = 1-((dtma/dt)#**(1/x))
where, in clastics,
dtma = 182.1
x = 1.6 :
(Raiga-Clemenceau et al.(paper G, 1986 SPWLA trans.))

Apparent water resistivity (Rwa) of the flushed sandstones was derived as
follows: :

Rwa = Rt *@TM (m=2)

Apparent shale porosity calculated from density-neutron crossplot
algorithm using apparent bulk density of shale and apparent neutron
. porosity (limestone matrix) of shale.

h = 2.71 - rhobsh + @nsh*(rhof-2.71)
if (h.le.O)then
rhoma = 2.71 - 0.64*h
else
rhoma = 2.71 - 0.5*%h
endif
@gsh = (rhoma-rhobsh)/(rhoma-rhof)

Bound water resistivity (rwb) calculated via Archie, using apparent shale
porosity and apparent shale resistivity.

rwb = (rsh*(@sh**m))/a

035



Water saturation (total) calculated using dual water relationship:

1/rt-(swt**n)*(gt**m)/(a*rw)+swt**(n-1)*(swb*(¢t**m)/é)*((l/rwb)-(l/rw))
This is solved for Sw by Newtons solution
exsw=0
sw =0.9
aa =((@t¥*m)/(a*rw))
bb =((Pt¥*m)*swb/a)*((1/rwb)-(1/rw))
dowhile(exsw.le.5) .
fxl—(aa*(sw**n))+(bb*(sw**(n-1)))-(1/rt) ;
fx2-(n*aa*(sw**(n-l)))+((n-1)*bb*(sw**(n-2))b
1f((abs(fx2)).1t.0.0001) then
fx2=0.0001
endif
SWp=SW
sw =swp- (£x1/£x2)
if((abs(sw-swp)).le.0.01)then

exitdo

endif

exsw=exsw+l

enddo

SWt=sw :
[ where:swb = bound water saturation ]
[ = max(0, (min(1l, (vsh*@sh/@t)))) ]

Effective porosity and water saturation are derived from calculated total
porosity and water saturation as follows:
phie= @t-(vsh*@sh)
swe =1 - ((Pt/phie)*(1l-swt))
sxo =1 - ((@t/phie)*(l-sxot))
sxo = min(sxo,swe,l)
if (vsh.gt.0.4)then
phie=- phie*((0.6-vsh)/0.2)
swe = 1-((l-swe)*i(o.6-vsh)/0.2))
sx0 = 1-((1-sx0)*((0.6-vsh)/0.2))
if (vsh.gt.0.6)then
phie=0
swe =1
sxoe=1

----------------
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Table ¢

AMDEL CORE ANALYSIS

Torsk # 1 2539 psig

!H’GBSB::S‘SEHHE:S:H’=====-====§=l====="====BB==3=8=B======

Sample Depth Permeability (md)! Porosity (%)
FE T R RE-EE R R A Y EE R EYXEEE T R E R EEEEEEEE RN E R EERE ER ERF IR BB & B B B J
1 1370.54 7.85 16.0
2 1370.62 0.337 13.2
4 1370.73 28.4 15.3
6 1370.86 1080 20.1
7 1370.95 1430 28.0
9 1371.26 5500 25.4
12 1371.40 4100 23.5
14 1371.61 5200 24.17
15 1371.79 1360 22.5
18 1371.85 583 : 24.5

19 1371.89 1720 27.8
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TORSK_1
ANALYSIS SUMMARY.

Net porosity cut-off..........: 0.125 volume per volume
Net water saturation cut-off..: 0.600 volume per volume

Net sand based on Porosity cut-off only.
Both Porosity and Sw cut-offs invoked when generating Hydrocarbon-Metres.

INTERVAL | NET SAND i |HYDRO-

(mRKB) |Gross | Net |Net to|Average (Std.) |Average (Std.)|CARBON
(top) - (base) | (mtrs) | (mtrs) [Gross |Porosity (Dev.)| Sw (Dev.) |METRES

U — I

1368.1-1374.4 643) | 5.0 80 % 0.233 (0.045) 0.468 (0.063)| 0.626 OIL
1374.6-1375.6 1.0 | 1.0 100 % 0.238 (0.048) 1.000 (0.000)| 0.000
1376.2-1390.7 14.5 | 14.5 100 % 0.251 (0.037) 1.000 (0.000)| 0.000
1391.6-1393.8 2.2 | 2.0 91 % 0.204 (0.045) . 1.000 (0.000)| 0.000
1395.2-1396.3 1.1 | 0.7 64 % 0.196 (0.028) 1.000 (0.000)| 0.000
1398.7-1402.0 3.3 | 2.1 63 % 0.183 (0.033) 1.000 (0.000)1 0.000
1403.6-1404.3 0.8 | 0.5 67 % 0.190 (0.027) 1.000 (0.000)I1 0.000
1405.3-1446.2 40.9 | 38.8 95 % 0.239 (0.031) 1.000 (0.000)1| 0.000
1450.2-1453.1 2.9 | 2.7 93 % 0.213 (0.040) 1.000 (0.000)| 0.00O0
1454.3-1455.9 1.7 | 1.6 97 % 0.271 (0.037) 1.000 (0.000)| 0.000
1457.6-1480.3 22.7 | 22.6 100 % 0.245 (0.033) 1.000 (0.000)t 0.000
1482.3-1483.8 1.6 | 1.5 100 % 0.220 (0.030) 1.000 (0.000)| 0.000
1490.3-1500.2 9.8 | 9.7 99 % 0.232 (0.029) 1.000 (0.000)| 0.000
1502.9-1513.2 10.3 | 10.3 100 % 0.220 (0.032) 1.000 (0.000)] 0.000
1514.5-1519.3 4.8 | 4.7 99 % 0.258 (0.025) 1.000 (0.000)}| 0.000
1522.9-1538.8 15.9 | 14.7 93 % 0.225 (0.033) 1.000 (0.000)| 0.000
1541.9-1544.0 2.1 | 1.1 56 % 0.198 (0.040) 1.000 (0.000)! 0.000
1546.8-1553.3 6.5 | 6.0 92 % 0.232 (0.026) 1.000 (0.000)| 0.000
1557.4-1570.2 12.7 | 11.9 94 % 0.233 (0.030) 1.000 (0.000)| 0.000
1575.5-1591.1 15.6 | 15.5 100 % 0.228 (0.032) 1.000 (0.000)| 0.000
1592.1-1595.2 3.1 | 3.1 98 % 0.167 (0.014) 1.000 (0.000)] 0.000
1597.7-1599.7 2.0 | 1.1 756 % 0.173 (0.043) 1.000 (0.000)1 0.000
1601.5-1603.2 1.7 | 1.1 65 % 0.173 (0.048) 1.000 (0.000)| 0.000
1604.7-1614.6 9.9 | 9.9 100 % 0.253 (0.0395) 1.000 (0.000)} 0.000
1616.8-1642.4 25.6 | 25.6 100 % 0.222 (0.030) 1.000 (0.000)] 0.000
1648.3~1648.6 0.2 | 0.2 100 % 0.141 (0.003) 1.000 (0.000)1| 0.000
1652.6-1655.9 3.4 | 3.1D 93 % 0.264 (0.036) 0.148 (0.081)| 0.710 OIl
1661.2-1681.1 19.9 | 19.9 100 % 0.235 (0.026) 1.000 (0.000)1 0.000
1685.9-1691.3 5.3 | 5.3 100 % 0.230 (0.025) 1.000 (0.000)}| 0.000
1695.3-1704.0 8.7 | 8.7 100 % 0.239 (0.025) 1.000 (0.000)| 0.000
1706.9-1712.6 5.6 | 5.6 100 % 0.244 (0.022) 1.000 (0.000)| 0.000
1714.6-1742.9 28.4 | 28.4 100 % 0.219 (0.030) 1.000 (0.000)| 0.000
1743.9-1757.1 13.2 | 13.2 100 % 0.221 (0.029) 1.000 (0.000)]| 0.000
1757.6-1759.4 1.9 | 1.9 100 % 0.187 (0.032) 1.000 (0.000)| 0.000
1760.3-1764.9 4.5 | 4.5 100 % 0.239 (0.022) 1.000 (0.000)1 0.000
1768.6-1769.1 0.6 | 0.6 100 % 0.207 (0.022) 1.000 (0.000)| 0.000
1770.4-1775.6 5.2 | 5.1 99 % 0.224 (0.030) 1.000 (0.000)] 0.000
1779.4-1786.6 7.2 | 7.2 100 % 0.224 (0.019) 1.000 (0.000)| 0.000
1789.1-1802.2 13.1 | 12.8 98 % 0.197 (0.031) 1.000 (0.000)] 0.000
1810.1-1812.0 1.9 | 1.7 92 % 0.168 (0.020) 1.000 (0.000)1 0.000
1821.3-1822.0 0.8 | 0.8 100 % 0.222 (0.040) ~1.000 (0.000)| 0.000
1827.4-1831.6 4.2 | 3.8 90 % 0.212 (0.052) 1.000 (0.000)] 0.000
1836.8-1840.0 3.3 | 2.5 76 % 0.209 (0.062) 1.000 (0.000)1 0.000
1841.3-1846.0 4.7 | 4.7 100 % 0.223 (0.025) 1.000 (0.000)| 0.000
1849.0-1863.0 14.0 | 14.0 100 % 0.231 (0.034) 1,000 (0.000)| 0.000
1867.9-1869.3 1.3 | 1.3 100 % 0.243 (0.038) 1.000 (0.000)j 0.000
1871.6-1872.9 1.3 | 1.3 100 % 0.239 (0.042) 1.000 (0.000)| 0.000



1875.0-1892.5
1892.9-1906.3
1907.1-1909.3
1915.3-1920.9
©1922.0-1925.3
1932.9-1934.3
1935.5-1949.1
1950.3-1957.4
1962.6-1966.6
1973.6-1978.2
1994.1-2003.8
2009.0-2009.8
2010.4-2027.6
2029.9-2043.4
2045.0-2049.5
2052.0-2053.4
2055.9-2056.8
2063.6-2067.2
2071.3-2073.06
2083.3-2092.5
2098.4-2109.1
2116.1-2118.0
2118.8-2120.4
2121.0-2122.9
2124.1-2126.5
2127.5-2128.2
2141.5-2145.6
2153.5-2160.7
2171.0-2174.3
2177.1-2178.1
2192.6-2200.4
2205.8-2210.0
2212.6-2216.8
2217.9-2221.6
2233.4-2238.0
2239.3-2244.5
2249.6-2252.6
2261.3-2267.0
2271.4-2274.4
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2389.0-2392.9
2395.2-2396.4
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TORSK 1

Well Data Listing
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PE601022

This is an enclosure indicator page.
The enclosure PE601022 is enclosed within the
container PE902184 at this location in this

document .

The enclosure PE601022 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE601022

PE902184

CPI Quantitative log
GIPPSLAND

WELL

WELL_LOG

CPI Quantitative log (Enclosure from
WCR) for Torsk-1

9/03/89
2/10/89
wo82
Torsk-1
SOLAR
ESSO

Vic Govt Mines Dept)
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MEMORANDUM

FILE SYDNEY: November 22, 1988
cce: D.L. Goode YOUR REF:
K. Kuttan '

OUR REF: DLG:jmec

SUBJECT: TORSK-1 RFT

The Southern Cross drilling rig intersected two hydrocarbon bearing zones in
the Latrobe formation of the Torsk prospect.

Repeat Formation tests in the well determined the following reservoir
characteristics.

1. Top of Latrobe formation

top of porosity 1369.2 m TVDKB

owe - 1374.5 m TVDKB
©API - 62.4 @ 60 OF
GOR - > 2680 scf/stb
oil gradient - 0.92 psi/m
aquifer gradient - 1.42 psi/m
aquifer drawdown - 60.5 psi

2. a Latrobe formatio

top of porosity 1652.8 m TVDKB

owc ‘ - 1656.7 m TVDKB
OAPI - 51.2 @ 60 OF
GOR - 41.3 scf/stb
oil gradient - 0.99 psi/m
aquifer gradient - 1.42 psi/m
aquifer drawdown - 60.3 psi

Torsk-1 is the first well to be drilled in the 1988/89 exploration program
being undertaken by the Southern Cross drilling rig. The Torsk field is
located on the Perch-Tarwhine anticlinal trend located 4.5km SSW of Tarwhine-1
.and 12km NE of Dolphin-1. Independent closure was mapped at the top of
Latrobe (coarse clastics), N. asperus and P. asperopolus levels.

Upon drilling the well,two hydrocarbon zones were intersected. The shallowest
zone intersected was in the top of the Latrobe Group ("Coarse Clastics") at
1369.2 m TVDKB, and the deeper zone intersected was at the M. diversus level
of the Latrobe formation at 1652.8 m TVDKB.

A:DMB-TORS
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During the drilling of the well several hole cave-ins were experienced which
necessitated increasing the mud weight from 9.1 1b/gal to 10.2 1b/gal and
reaming the hole several times before the RFT tool could be successfully run.
The most severe of the hole cave-ins was unfortunately at the base of the
Lakes Entrance formation (immediately above the Latrobe group) which made it
particularly difficult to obtain good seats for the RFT tool in the shallow
pay zone. Also, because of the number of times the hole was reamed in this
region many of the seats obtained were determined to be supercharged which has
ultimately resulted in the exact depth of an OWC being uncertain. Good hole
conditions were encountered at the M. diversus level and hence OWG
determinations are assumed to be reliable.

Two deeper zones were also tested after open hole logs indicated the possible
existence of hydrocarbons. These zones were determined to be water bearing
from the RFT pre-tests.

Samples were obtained from the top of Latrobe and intra Latrobe zones. The
first sample was taken at a depth of 1372.4 m TVDKB as an attempt to prove the
low proved oil. Both the six gallon and two gallon chambers recovered
filtrate from this zone. The lack of any oil recovery from this zone (2.1 m
above the RFT inferred OWC) makes the RFT inferred OWC of 1374.5 m TVDKB
inconclusive. The second sample was obtained from 1654.4 m TVDKB. A total of
19.25 L of oil and 3.25 L of water were recovered from this zone. A 3.8L
chamber of this crude has been preserved for PVT analysis. The third sample
was obtained from the middle of the top of Latrobe zone at 1370.6 m TVDKB.
When the RFT tool was brought to the surface the seal on the 45.4 L chamber
was leaking and gas was escaping making the GOR determined appear low. The
crude recovered from this chamber had an API gravity of 64° @ 60 °F and GOR of
> 2680 scf/stb. From these results it is inconclusive whether the hydrocarbon
is crude or condensate. A preserved 3.25 L chamber of this sample has been
dispatched to the laboratory for PVT analysis.

J.G, Hillestad
Reservoir Engineering Manager

6232-TORSK-1

A:DMB-TORS
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INTRODUCTION

Sidewall core locations for source rock geochemistry were selected based

on electric log characteristics of the Torsk-1 well. Eleven sidewall core
samples from the Latrobe Group sediments were selected over the interval
from 1404-2346.5m for Total Organic Carbon (TOC), Rockeval Pyrolysis and
eight were examined for Kerogen Type/Fluorescence analysis while four of the
more carbonaceous samples were sent to Keiraville Konsultants for Vitrinite |
Reflectance determination. Two crude oil samples were recovered from RFT's

at 1370.6m and 1654.5m and analysed to determine their API Gravity and Cj24
liquid chromatographic composition. The "Whole 0il" and Saturate fractions
were further analysed with gas chromatography.

Elemental analysis of Kkerogens was also determined on twenty four
sidewall cores, including the eleven mentioned above.

RESULTS .

The TOC and Rockeval results are presented in Tables 1 & 2 and Figure 1.
One sample at 2132.5m had a TOC less than 0.5% and was not analysed
further. The other samples had TOC's ranging from 1.22 - 2.81%, which
would rate them as good to very good potential sources, with one very
rich dark brown carbonaceous siltstone at 2332.5m having 14.7% TOC.

Three samples, at 2255.5m, 2309.5m and 2332.5m, had pyrolysis S2 yields
above 6 mg/g which indicates a "good" source rating. All of the others
had "moderate" source ratings with S$2's from 2 to 6 mg/g.

The expected hydrocarbon product, as defined by the Hydrogen Index

(Table 2, Fig 2), is mostly gas with minor liquids although the two samples
at 2255.5m and 2332.5m would be expected to yield oil at peak maturation.
However this interpretation for the 2332.5m sample is incorrect as is seen
from the other data below. The low Tmax values for all samples

( <435 ) indicates that the whole section penetrated in the well is immature
and this is confirmed by the four Vitrinite Reflectance measurements

(Table 3) being less than Rv=0.69%

Kerogen organic matter descriptions and fluorescence characteristics are set
out in Tables 4 & 5 and Figure 3. The kerogen type is dominated by the
Biodegraded Terrestrial component (40-65 %) and this, combined with 5-15 %
Amorphous, is indicative of good potential hydrocarbon source rocks. The
Upper T.longus samples from 2255.5m and 2309.5m showed abundant bright
yellow fluorescence, and this, combined with high TOC, high Hydrogen Index
and high H/C atomic ratios, makes them the best potential oil sources seen
in the well.

The very carbonaceous Lower T.longus sample at 2332.5m 1is unusual in that
it contains mainly semi-opaque and opaque kerogen (80%) and has only a
trace of very dull fluorescence indicating that it is not 1likely to be a
source for liquid hydrocarbons. This interpretation is supported by the
low H/C atomic ratio of 0.88 (Table 6) and is in contrast to the previously
mentioned Hydrogen Index of 337. This is a good example of how a coaly or
very carbonaceous sample can give an erroneous Rockeval result which would
lead to an over-optimistic interpretation of its oil potential.
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The H/C atomic ratios of the kerogens, as shown in the Van Krevelen FPlot
(Fig. 4), indicate a predominance of Type III terrestrial organic matter
over most of the Latrobe Group interval although several of the Cretaceous
Upper and Lower T.longus samples show enriched hydrogen compositions
equivalent to intermediate Type II-III kerogen and hence greater oil source
potential.

OIl._SAMPLES

The two oil samples from RFT 4 1370.6m and RFT 3 1654.5m are both very
light with API gravities of 60.0 and 58.9 degrees respectively (Table 7).
The deeper sample at 1654.5m contains a significantly higher content of the
C12+ components suggesting that the shallower reservoir has received a
greater input of ‘light’ oil or condensate liquids. Both samples have Ci24+
fractions dominated by the Saturates (Table 7), and with Pristane/Phytane
ratios of 6.02 and 3.97 (Table 8) are typical of other oils in this part of

the basin. :

Some differences between the two oils are apparant in the ‘whole oil’
chromatograms (Figs 5 & 6) which show that both oils are composed mainly of
light gasoline and kerosene components below about €20 and containing
virtually no waxy components. However an obvious feature of the shallower
sample at 1370.6m is the mild biodegradation which has selectively begun to
remove the n-alkanes in the Cg - C}5 range. Both reservoirs are in the zone
of fresh water flushing at the top of the Latrobe Group but reservoir
temperature is the deciding factor in why only the upper reservoir has been
degraded. The measured temperatures of the two RFT's are 61.4 °C and

71.7 ©C respectively (hence true formation temperatures are probably a few
degrees higher) and bacterial degradation ceases, or mnever begins, as
temperatures approach about 75-80 ©C.

SUMMARY

Most of the samples, as selected on the basis of their log
characteristics, have been confirmed as good source rocks, although the
expected hydrocarbon product would be wet gas/condensate when these rocks
matured. Two Upper Cretaceous samples at 2255.5m and 2309.5m were
interpreted as a good sources for oil.

The two oils recovered from the well are typical of other 1light oils
found in nearby wells, and the shallowest reservoir at 1370.6m has
undergone some slight biodegradation effects.
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TABLE 3 Vitrinite Reflectance Report.

TORSK No. 1

K.K. ESSO Depth _ Description Including
No. No. (m) Rvmax Range N  Exinite Fluorescence

X9656 1404 0.40 0.39-0.50 29 Sparse sporinite dull yellow to
SWC 48 yellow, sparse cutinite, yellow to

orange, rare resinite, greenish
yellow to yellow. (Sandstone)
siltstone. Dom abundant, V>E>I.
Vitrinite abundant, exinite sparse,
inertinite rare. Diffuse humic
organic matter spare. Micrinite
abundant in some vitrinite. Rare
sclerotinite. Iron oxide sparse.
Pyrite abundant,)

X9657 1870.5 0.47 0.36-0.57 27 Sparse sporinite, yellow, sparse

SHC %8 cutinite, yellow to orange.

’ (Sandstone>siltstone. Dom
abundant, V>I>E. Vitrinite
abundant, inertinite common,
exinite sparse. diffuse humic
organic matter common. Coalified
leaf tissues present. Rare
sclerotinite. Weak brown
fluorescence from some vitrinite.
Iron oxide rare. Pyrite sparse.)

%9658 2187.5 0.61 0.53-0.69 28 Common sporinite and lipto- -

SWC 15 detrinite, yellow to orange, raxe
cutinite, orange. (Fine siltstone>
claystone>coal. Coal sparse, V>>I.
Vitrite. Dom abundant, E>V>I.
Exinite common to abundant,
Vitrinite and inertinite common.
Inertinite mainly consists of fine
inertodetrinite. Micrinite
abundant in coal. Weak brown
fluorescence from some vitrinite.
Iron oxide sparse. Pyrite sparse.)

x9659 2332.5 0.69 0.58-0.77 29 Common suberinite, weak brown,
SWC 7 comnon sporinite and sparse
' liptodetrinite, orange, common

cutinite, orange to dull orange,
rare resinite, yellow, rare
Botryococcus related telalginite,
bright yellow. (Shaly coal>>coal>
sandstone. Coal abundant, V>E>I,
Vitrite>clarite. Shaly coal
dominant, V>I>E. Vitrinertite(V)>
vitrinertite(I)>vitrite>
duroclarite. Dom abundant, V>I>E>
Vitrinite abundant, inertinite
common, exinite sparse. Coalified
leaf tissues present. Some
vitrinite resinous. Iron oxide
rare. Pyrite rare.)
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PES02185

This is an enclosure indicator page.

The enclosure PE902185 is enclosed within the
container PE902184 at this location in this
document.

The enclosure PES02185 has the following characteristics:
ITEM_BARCODE = PE902185
CONTAINER_BARCODE = PE902184
NAME = Structural Cross Section
BASIN = GIPPSLAND
PERMIT =
TYPE = WELL
SUBTYPE = CROSS_SECTION
DESCRIPTION = Structural Cross Section Tarwhine-1 to
Dolphin-1 (Enclosure from WCR) for
Torsk-1
REMARKS =
DATE_CREATED =31/05/89
DATE_RECEIVED = 2/10/89
W_NO = w982
WELL_NAME = Torsk-1
CONTRACTOR = ESSO
CLIENT_OP_CO = ESSO

(Inserted by DNRE - Vic Govt Mines Dept)



PE902186

This is an enclosure indicator page.
The enclosure PE902186 is enclosed within the
container PE902184 at this location in this

document .

302184 155

The enclosure PE902186 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN =

PERMIT
TYPE
SUBTYPE

DESCRIPTION =

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE902186
PE902184

Top Structure Map Coarse Clastics

GIPPSLAND

SEISMIC
HRZN_CNTR_MAP

Top Structure Map Coarse Clastics
(Enclosure from WCR) for Torsk-1

=31/03/89

2/10/89

= W982

Torsk-1
ESSO
ESSO

Vic Govt Mines Dept)
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PES02187

This is an enclosure indicator page.
The enclosure PE902187 is enclosed within the
container PE902184 at this location in this

document.

The enclosure PE902187 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE

NAME =

BASIN
PERMIT

TYPE
SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED

DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

1}

PE902187

PES02184

Structure Map Upper M.diversus
GIPPSLAND

SEISMIC

HRZN_CNTR_MAP

Structure Map Upper M.diversus
(Enclosure form WCR) for Torsk-1

31/03/89
2/10/89
w982
Torsk-1
ESSO
ESSO

Vic Govt Mines Dept)



This is an enclosure indicator page.

PE601023
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The enclosure PE601023 is enclosed within the
container PE902184 at this location in this

document.

The enclosure PE601023 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN =

PERMIT
TYPE

SUBTYPE =
DESCRIPTION =

REMARKS
DATE_CREATED

DATE_RECEIVED =

W_NO
WELL_NAME

CONTRACTOR =

CLIENT_OP_CO

(Inserted by DNRE

PE601023
PES02184

Formation Evaluation Log

GIPPSLAND

WELL
MUD_LOG

Formation Evaluation Log/Mud Log

(Enclosure

10/11/88
2/10/89
wo82
Torsk-1
EXLOG
ESSO

Vic Govt Mines Dept)

from WCR)

for Torsk-1
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PE601024

This is an enclosure indicator page.
The enclosure PE601024 is enclosed within the
container PE902184 at this location in this

document.

The enclosure PE601024 has the following characteristics:
ITEM_BARCODE =

CONTAINER_BARCODE
NAME

BASIN =

PERMIT

TYPE
SUBTYPE
DESCRIPTION

REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE601024

PE902184

Well Completion log
GIPPSLAND

WELL

COMPLETION_LOG

Well Completion log (Enclosure from WCR)
for Torsk-1

12/07/89
2/10/89
w982
Torsk-1
ESSO
ESSO

Vic Govt Mines Dept)



