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INTRODUCTION

Kingfish 8 was an appraisal well located in the northern part of Vic/L8, 4km west of the
West Kingfish Platform.

The objectives of the well were to:

i) delineate and extend the western limit of the West Kingfish field,

ii) locate the original oil-water contact positions in the P-1.1N and M-1.2
TEeServoirs,

iii) further appraise the P-1.1S reserves potential in the western region of the
field and,

iv) provide key stratigraphic and palaeontologic data to assist in the
interpretation of the Kingfish 3D seismic survey.

Anomalously high production performance of the W-1 well (completed in the P-1.1N sand)
and the W-13B well (M-1.2 completion), ie late water arrival, suggest that the OOWC in
these sands may be lower than the assumed field wide contact in the M-1.3 reservoir.
Potential existed for significant undrained oil reservoirs to be present on the western flank
of the West Kingfish structure.

An appraisal well on the western flank was required to delineate these potential reserves
and to select a development strategy for this part of the field, for which options included a
new platform or high angle wells from the West Kingfish platform.

To fulfill the above objectives, the Kingfish 8 outpost well was located so as to intersect the
Top of Coarse Clastics at -2290m, some 24 metres above the OOWC for the M-1.3
reservoir (-2314m). In the most likely case, the established M-1.3 oil-water contact (-2314)
was expected to be intersected within a net sandstone section of the M-1.2 unit, thereby
enabling an assessment as to whether the M-1.2 reservoir limit was different from the
underlying M-1.3.

The Kingfish 8 well intersected the Top of Coarse Clastics Unconformity at 2292 mSS with
oil on rock in both the P-1.1N and M-1.2 reservoirs and with lowest known oil in the M-
1.2 at -2317m, three metres below the field OOWC in the M-1.3. RFT pressures also
indicate that the M-1.2 and P-1.1 North reservoirs intersected by Kingfish 8 have reservoir
pressures 400 - 600 psi higher than the M-1.2 in the central field area. This indicates the
reservoirs are not in effective communication with the M-1.2 in the central field area. The
well was sidetracked approximately 800m WSW and down structure to further evaluate the
downdip extent of the P-1.1N and M-1.2 oil accumulations.

The Kingfish 8 sidetrack well was designed to intersect the Top of Coarse Clastics
unconformity, some 40 m downdip of the original well. The sidetrack well intersected the
Coarse Clastics Unconformity 20 m high to prediction, with an original oil-water contact at
2328.5mSS in the M-1.2 reservoir, some 14 metres below that in the M-1.3 reservoir
intersected in Kingfish 7 in 1977.

The results of the Kingfish 8 and sidetrack wells has resulted in an increase in the proved
reserves for the West Kingfish field.

As a consequence of the identification of significant western flank oil reserves, three

- additional infill wells were programmed to be drilled (W31,W32,W28) from the West

Kingfish platform to develop the western oil reserves. As at early October 1992, W31,
W32 and W28 have been drilled as high angle wells to the west of the West Kingfish
platform, with all wells completed across the P-1.1N and M-1.2 reservoirs.
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2.a. KINGFISH 8 FORMATION TOPS

FORMATION AGE

Gippsland Limestone

Top Latrobe Group Late Eocene
P-1.1S reservoir '
Top of Coarse Clastics

P-1.1N reservior

M-1.2 reservoir

M-1.3 reservoir

M-1.4 reservoir

M-1.5 reservoir

M-1.7 reservoir

PREDICTED
mTVDSS

76.0
2246.0
2273.0
2290.0
2290.0
2298.0
2320.0
2362.0
2390.0
2403.0

ACTUAL
mMDRT

109.0
2271.0
2305.0
2315.5
2315.5
2326.0
2345.5
2375.0
2414.0

Not

ACTUAL
mTVDSS

76.0
2248.0
2282.0
2292.5
2292.5
2303.0
2322.5
2352.0
2391.0

intersected

2.b. KINGFISH 8ST1 FORMATION TOPS

FORMATION AGE

Gippsland Limestone

Top Latrobe Group Late Eocene
P-1.1S reservoir

Top of Coarse Clastics

P-1.1N reservoir

M-1.2 reservoir

M-1.3 reservoir

M-1.4 reservoir

M-1.5 reservoir

M-1.7 reservoir
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PREDICTED
mTVDSS

76.0
2487.5
Not
2334.0
2334.0
2559.5
2585.0
2617.5
2656.0
2680.2

ACTUAL
mMDRT

109.0
2261.8
developed
2547.0
2547.0
2325.1
2347.1
2374.8
2407.1
2426.9

ACTUAL
mTVDSS

76.0

2314.2
2314.2

Page 2
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3. STRUCTURE

The Kingfish/West Kingfish structure is a large eroded unfaulted westerly plunging
anticline. The West Kingfish field is a combination trap preserved on the western flank of
the Kingfish structure. The West Kingfish reservoirs are preserved on the western flank as
they dip more steeply than the Top of Coarse Clastics Unconformity. This is supported by
well log correlation and the interpretation of seismic data off the western flank of the field.
The reservoirs are truncated to the east, while dip closure exists to the north and south.

The geophysical picks of the Kingfish 8 well were all intersected within Sm of prognosis.

In the sidetrack well, the Top of Coarse Clastics Unconformity was intersected 20 metres

high to prognosis, indicating that the western flank of the field is considerably higher than
previously interpreted.
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4. STRATIGRAPHY

The Top of Latrobe Group unconformity was intersected Sm low to prediction in Kingfish
8. This horizon marks the sequence boundary between the marls of Lakes Entrance
Formation and the pyritic, glauconitic siltstones of the Gurnard Formation.

The P-1.1 South reservoir lies within the Gurnard Formation and was intersected 9 metres
low to prediction in the Kingfish 8 well. The P-1.1 South reservoir is not developed at the
sidetrack location. The depositional setting of the P-1.1 South reservoir is interpreted to be
lower shoreface, with the Kingfish 8 well defining the western limit of P-1.1 South
sandstone development.

The Top of Coarse Clastics Unconformity was intersected 2 metres high to prognosis in the
Kingfish 8 well and 20 metres high to prediction at the western sidetrack location. The
horizon marks the sequence boundary which separates the Gurnard Formation from the
underlying Coarse Clatics sediments. At both the Kingfish 8 and sidetrack locations, the
top of Coarse Clastics Unconformity delineates the top of the P-1.1 North reservoir.

The P-1.1N reservoir was deposited in a lower shoreface environment and consists of a
single upward coarsening parasequence. The P-1.1N interval is 10m and 11m thick at the
Kingfish 8 and sidetrack locations, respectively. The reservoir is truncated towards the east
by the incision of the Top of Coarse Clastics Unconformity. The base of the P-1.1 North
unit in the Kingfish 8 and 8 ST1 wells is an offshore shale which marks the parasequence
boundary between the P-1.1N sand and the underlying M-1.2 reservoir.

The M-1.2 reservoir was intersected 5 metres low to prognosis in Kingfish 8. Similar to
the overlying P-1.1N, the M-1.2 was deposited in a lower shoreface to shoreface
environment and comprises of an upward coarsening parasequence. The thickness of the
M-1.2 interval is comparable between Kingfish 8 and 8 STI, being 20 metres and 22 metres
respectively. Reservoir quality is best developed in the western area of field and
deteriorates to offshore shales in the eastern part of the West Kingfish field.

The M-1.2 reservoir was intersected 2 metres low to prognosis in the Kingfish 8 outpost
well. The M-1.3 unit at the western Kingfish 8 sidetrack location is interpreted to be
fluvial, grading laterally into shoreface - lower shoreface and then into offshore shales
towards the east. The base of the M-1.3 is defined by the 52.5 Ma sequence boundary.
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S. HYDROCARBONS

Kingfish 8 was designed to intersect an original oil-water contact in the P-1.1 North and
M-1.2 reservoirs, thereby determining whether these units have oil below the field OOWC
of -2314m TVDSS established in the M-1.3 reservoir. In the Kingfish 8 well, the P-1.1
North sandstone was intersected at 2290mTVDSS, while the underlying M-1.2 reservoir
was intersected at 2303.0mTVDSS. Both reservoirs contained oil on rock, with the lowest
known oil for the M-1.2 identified at 2317mTVDSS where an RFT sample recovered 7
litres of oil. The underlying M-1.3 reservoir was water saturated, being located below the
field OOWC.

As a consequence that both the primary objectives (P-1.1N, M-1.2) contained oil on rock,
Kingfish 8 was sidetracked to a location 800m WSW and down structure to further
investigate the downdip extent of the P-1.1N and M-1.2 oil accumulations.

The Kingfish 8 sidetrack well intersected the P-1.1 North at 2314m TVDSS, while the M-
1.2 reservoir was intersected at 2325 m TVDSS.

Hydrocarbons are interpreted in the upper section of the P-1.1 North with the basal sand
being water saturated, whilst the M-1.2 reservoir is interpreted to contain a swept
hydrocarbon column with an original oil-water contact interpreted at 2328.5 m TVDSS.

Formation fluids/pressures across the P-1.1 North and M-1.2 reservoirs were not obtained

in the Kingfish 8 sidetrack well, due to poor hole conditions which prevented the RFT
logging run. :
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6. GEOPHYSICAL SUMMARY

The Kingfish Field and Gurnard-Nannygai area to the west are controlled for geophysical
mapping purposes by the G91AK 3D seismic grid. This survey was acquired and
processed during 1991. Kingfish-8 was located initially on the basis of pre-1991 seismic
interpretation but was moved one kilometre north away from a zone of faulting following
inspection of the newer data set.

GY91AK data features a better Top Latrobe event than imagined in previous surveys. The
Top of Latrobe appears best mapped at least in the West Kingfish area at or slightly
beneath the zero crossing of a prominent seismic peak at 1.609 secs (two way seismic
time) at the Kingfish -8 location. This is coincident with the prominent gamma ray log
shale response on which the Latrobe Group top is generally based.

The Top Coarse Clastics marker is mapped generally on the crest of the following peak
where both Gurnard formation thickness and the prevailing seismic frequencies allow
discrimination of the top and base of the Gurnard unit. The Coarse Clastics event peak
zero crossing appears triggered by sonic and density log shale responses within the Gurnard
Formation.

Schlumberger recorded checkshots and provided sonic calibration and synthetic
seismirgams to check seismic correlations. A report on this velocity survey and processing
is included with the well completion report. Comparison of the synthetic and seismic trace
at the location showed a high degree of cancellation when a lag of 17 msecs was
incorporated at the Top of Latrobe level. This was expected given the small difference
between actual and prognosed tops within the well.
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7. GEOLOGICAL SUMMARY

The Kingfish-8 well, located 4km west of the West Kingfish platform was designed to:

1. Extend the western limit of the West Kingfish field and increase the field's proved
reserves.

2. Locate the Original Oil Water Contact (OOWC) positions in the P-1.1N and M-1.2
reservoirs and determine whether these units have oil below the field OOWC of
2314m TVDSS established in the M-1.3 reservoir.

3. Determine whether there are sufficient incremental reserves beyond the drilling
reach of the WKF platform to justify an additional platform or whether there are
incremental reserves that can be recovered by drilling from the existing platform.

4, Provide data on the current OWC position in the P-1.1S sand.

5. Determine whether the interpretation of the P-1.1N reservoir as a younger sand
below the Top of Coarse Clastics which is restricted to the western flank of the
structure is correct.

6. Provide key velocity, stratigraphic and palaeontologic data to aid the interpretatibn
of the proposed Kingfish 3-D seismic survey.

In the Kingfish-8 well, the Top of Latrobe group was intersected at 2271m MDRT, 2m low
to prediction. This consisted of 34m of N.asperus to P.asperolus greensands of the
Gurmard Formation. The P.asperolus aged P-1.1S reservoir was intersected at
2305mMDRT, 9m low to prediction. This low quality reservoir contained less than 1m of
net oil pay.

25.5m of variable quality, oil bearing, M.diversus laminated sands and shales (P-1.1N and
M-1.2 reservoirs) were intersected between 2315.5mMDRT and 2345.5mMDRT. The
underlying M-1.3 reservoir, consisted of water saturated sands, shales and coals.

In Kingfish-8ST, a near identical sequence was penetrate, with the P-1.1S reservoir absent.
A swept oil column of 4m was intersected in the M-1.2 reservoir. In the P-1.1N reservoir,
a 3m oil column was intersected, however, the rock quality was poor. The M-1.3 and
underlying units were again water saturated.
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PART A Approach taken in this preliminary report

In accord with the request from Esso staff to inspect the microfossil faunas with a view
to providing a palaecenvironmental framework that might be a value in the
interpretation of seismic profiles the following approach was adopted:

1. Broad preliminary inspection of planktonic foraminifera to determine the
geological Epoch of each sample.

2. Broad preliminary inspection of ostracod assemblages and
planktonic/benthonic foraminiferal ratios to determine palaeobathymetric
setting.

3. Inspection of ostracod preservation states to determine the relationship between

depositional environment and diagenesis.

PART B Preliminary findings (based on data in tables at rear of report)

A There are three broad palaecenvironmental settings apparent in the Kingfish 8
well, Gippsland Basin. These are:

1. Late Oligocene(?) to Early Miocene continental slope
palaecenvironmental setting from the intervals 2268 m to 1900 m (SWC
32 to SWC 36). Microfossil faunas indicate undisturbed hemipelagic
sedimentation probably in the lower and base of slope region (water
depths 2000-2500 m).

2. Early to Late Miocene continental slope palaeoenvironmental setting
from the intervals 1767 m to 1090 m (SWC 37 to SWC 44). Microfossil
faunas indicate the presence of thick fine grained turbidite deposits
probably in the mid to lower slope region (water depths down to 2000 m).

3. Pliocene outer shelf palaeoenvironment between the intervals 858.5 m to
850 m (SWC 45 to SWC 46). Microfossil faunas suggest the presence of
thin fine grained turbidites or slump deposits (water depths 160 m to 200
m).



Within palaeocenvironmental settings 2 and 3, samples from near the base of
turbidity flows occur at the intervals 1434 m, 2816 m and 4576 m. These are
recognised by the crushed and fragmented nature of many Ostracoda in
association with a high percentage of articulated shells.

Within palaeoenvironmental settings 2 and 3 samples from near the top of
turbidity flows are 1345 m and 1094.

Other sampled intervals within palaecenvironmental settings 2 and 3 are either
from the middle of turbidity flows or are hemipelagic interturbidite
palaeoenvironments where deposition has involved a rain of sediment (and
microfossils) off the continental shelf.

Some intervals (i.e. 1900 m) surprisingly contain allochthonous (transported)
near shore marine ostracods that have been transported into a deep marine
environment. This suggests periods of lower sea level stands where the shelf
break was in relatively shallow water and close to the coast.

Maximum diagenetic alteration of microfossils (= cementation) occurs at the top
of turbidity flows (good seals). This appears to be syndepositional diagenesis
during periods of low sedimentation rate that has been enhanced by post
depositional diagenesis.

Minimum diagenetic alteration of microfossils occurs near the base of turbidity

flows reflecting rapid sedimentation rates (good potential reservoirs). Where it

does occur, it is post crushing of ostracod shells (caused by overburden pressures
at the base of turbidity flows). Itis therefore post depositional diagenesis.

Planktonic foraminiferal distribution in the second palaeoenvironmental
setting indicates that turbidity flows have in part eroded older strata and
redeposited this material at younger times. There is also some differential
destruction of delicate planktonic foraminifera at the base of turbidity flows.

Most of the autochthonous (in situ) ostracod species are deep marine forms.
Large numbers of allochthonous (transported) forms have however been
introduced from shelf regions.

Palaeobathymetric estimates are primarily based on autochthonous (in situ)
ostracod taxonomic compositions, species diversity, assemblage structure and
shell structure. They are comparable to the bathymetric distribution of modern
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