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1. INTRODUCTION

Kingfish 9 was an appraisal well located on the southern flank of the Kingfish structure, some
3.5 km south of the Kingfish A platform.

The objectives of the Kingfish 9 well were to:

@) delineate the southern flank of the Kingfish field and prove reserves currently
classified as probable.

(ii) locate the current oil water contact in the M-1.5/M-1.7 reservoir and evaluate the
presence of lagging oil identified by the Kingfish Field Depletion study.

(iii)  determine if there were sufficient undrained reserves outside the reach of the
existing platforms to justify as additional platform or whether such reserves may be
developed from the existing platforms.

(iv)  delineate the structure and stratigraphy of the southern flank.

As a result of the Kingfish Field depletion study, significant potential for undeveloped oil
reserves was identified on the southern flank of the Kingfish Field. Due to the crestal
development from the A and B platforms and the interpreted shallow dip at the top of the
reservoir, the possibility of lagging oil on the southern flank was identified.

Attempts to history match the M-1.5/M-1.7 reservoir performance with no assumed southern
flank flow barriers obtained a good match of total reservoir production history, however, was
not able to match the high water cuts observed in the Kingfish A-4 and A-18 wells.

Given uncertainties in the depth interpretation at the OWC, attempts were made to obtain a
history match on the southern A platform wells by increasing the dip of the southern flank to
lower the structure by up to 40 metres at the OWC. This was not sufficient to obtain a history
match on the southern flank wells.

In order to obtain a model that would reasonably match all the wells in the field, a barrier was
invoked in the simulation model that would restrict flow from the southern flank to the A
platform wells but would allow flow around the eastern end of the barrier to support low
water cuts noted in the southern flank B platform wells. This resulted in a satisfactory history
match of the southern Kingfish A wells and a possible lagging undrained oil accumulation on
the southern flank. Kingfish 9 was designed to test this possibility.

Kingfish 9 intersected the M-1.5 reservoir at 2287.5 m TVDSS, 30.5 m low to prediction.
No hydrocarbons were encountered in the M-1.5/M-1.7 sandstones, with the original column
being efficiently swept at the southern Kingfish 9 location. The well was plugged and
abandoned, with the Kingfish 9 result leading to a write-down of 30 MB proved undeveloped
and 50 MB probable on the southern flank of the Kingfish Field.
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2. FORMATION TOPS

FORMATION AGE PREDICTED ACTUAL ACTUAL DIFFERENCE
mTVDSS mMDRT mTVDSS PRED. V's ACT,
TVD

Top of Coarse Clastics Late Eocene 2257.0 2304.0 2281.0 24 m low

Top Coarse Clastics Early Eocene 2257.0 2310.5 2287.5 30.5 m low
M-1.5 reservoir 2257.0 23105 2287.5 30 m low
M-1.7 reservoir 2344.0 2366.5 2343.5 23 m high
54.0 Ma Seq. Boundary Late Paloecene 2354.0 2410.0 2387.0 33 m low
RESTECH/A:WCR-W9:NCR/JTS Page 2



3. STRUCTURE

The Kingfish structure is a large eroded unfaulted westerly plunging anticline. The Kingfish
reservoirs in the central and western parts of the field form a gentle westerly plunging
anticline. At the eastern end of the field these reservoirs are partially truncated by the
unconformity at the Top of Latrobe Group and are preserved as a series of southeast

* prograding sandstone wedges across a shelf margin generated by the incision of the 54.0 MY

sequence boundary. In the west the beds dip more steeply than the Top of Latrobe Group
Unconformity, so that the younger West Kingfish reservoirs subcrop the Top of Coarse
Clastics Unconformity. The West Kingfish M-1.3, M-1.4 reservoirs are separated
hydraulically from the main Kingfish reservoirs and have different original oil-water contacts
(-2314m ss for West Kingfish and -2306m ss for Kingfish).

The intersection of the Top Coarse Clastics Unconformity at the Kingfish 9 location, some 30
metres low to prognosis, indicates that the southern flank is steeper than originally interpreted.
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5. HYDROCARBONS

A principal objective of the southern flank Kingfish 9 outpost well was to locate the current
oil-water contact (OWC) position in the M-1.5/M-1.7 reservoir and confirm the presence of
lagging oil identified by the field study. Kingfish 9 intersected the M-1.5 reservoir at
2287.5m TVDSS, some 30.5 m low to prognosis, but still, 18.5 metres above the original oil-
water contact (-2306 m TVDSS)..

Whilst minor fluorescence shows were recorded. across to M-1.5 sandstone to the OOWC, the
entire reservoir section is interpreted to be swept at the Kingfish 9 location.

The low resistivity response recorded across the swept hydrocarbon column indicates very low
residual oil saturations. Core analysis studies from the Kingfish M-1.5 reservoir are in
progress to ascertain ROS measurements across the residual oil column.

Page 4
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4. STRATIGRAPHY

The Top of Latrobe Group unconformity was intersected 24 metres low to prognosis. This
sequence boundary marks the interface between the marls of the Lakes Entrance Formation
and the pyritic, glauconitic sandstones of the Gurnard Formation, which is 6.5 m thick in
Kingfish 9. The Gurnard section was not prognosed at the southern Kingfish 9 location, as it
was interpreted that the Top of Latrobe Unconformity had cut down to the Top Coarse
Clastics Unconformity. The Top of Latrobe Group, Top Coarse Clastics and the M-1.5
reservoir were all expected to be coincident in the Kingfish 9 well.

M-1.5 RESERVOIR

The base of the M-1.5 reservoir is the parasequence boundary marking the top of the M-1.7
reservoir, whilst the top of the M-1.5 is defined by the base of the overlying Coastal plain M-
1.4 reservoir. The reservoir was deposited in a shoreface setting and shows a characteristic
upward coarsening log character. The reservoir thickness increases across the field in an
easterly direction, reflecting progradation into the basin. The upper portion of the M-1.5
reservoir was deposited in an upper shoreface setting while the lower section was deposited in
a lower shoreface to offshore environment. On the eastern and south eastern margins the M-
1.5 reservoir is preserved as a series of prograding wedges. The reservoir has an average
porosity of 21% and an average permeability of 3 darcies.

As previously referenced , the M-1.5 reservoir was intersected 30.5 metres low to prognosis,
as a result of a steeper dipping southern flank and the intersection of 6.5 m of Gurnard
Formation.

M-1.7 RESERVOIR

The base of the M-1.7 reservoir is marked by the 54.0 MY sequence boundary with the top
identified by a parasequence boundary.

The reservoir was deposited in a fluvial/estuarine environment. The average reservoir
thickness across the field is 35 m with an average porosity of 22%. The lower half of the M-
1/7 sandstone exhibits good reservoir quality over the field while the upper interval is seen to
deteriorate eastward in a basinward direction into shoreface sands. Similar to the overlying
M-1.5, the M-1.7 reservoir is preserved as a series of prograding wedges to the south east.
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6. GEOPHYSICAL SUMMARY

The Kingfish field is currently controlled for geophysical mapping purposes by the G91AK 3D
seismic grid. This survey was acquired and processed in 1991.

The G91AK data features a better Top Latrobe event than imaged in previous surveys. The
Top of Latrobe event at Kingfish-9 is mapped at the upper zero crossing of a prominent
seismic peak at 1.724 seconds (seismic two way time). Gurnard Formation thickness at the top
of the sequence is too thin to allow seismic resolution of the top and base of the unit.

Schlumburger recorded checkshots at 11 levels and provided sonic calibration and synthetic
seismograms to check correlations. A report on this velocity survey and processing is
included with the well completion report.

The synthetic seismic trace correlates well with the actual seismic trace although the lag of
approximately 2 milliseconds incorporated in the match is unusually small compared with the
range of lags (10-17 m/secs) seen in other field wells. The reason for this discrepancy is not
clear.

The Top of Latrobe section came in 24 metres low to prediction and whilst the velocity of
2649 in/sec used to convert seismic time to depth is comparable to that measured in the well
(2643 in/sec) the difference in predicted vs actual lag is almost solely responsible for the depth
discrepancy.
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7. GEOLOGICAL SUMMARY

The Kingfish-9 well, located 3.5km south of the Kingfish A platform was designed to:

1. Delineate the southern flank of the Kingfish field and prove reserves currently
classified as probable.

2. Locate the current Oil Water Contact position in the M-1.5/M-1.7 reservoir and
confirm the presence of lagging oil identified by the field study.

3. Determine if there were sufficient undrained reserves outside the reach of the existing
platforms to justify an additional platform or whether the reserves could be developed

by drilling from the existing platforms.

Kingfish-9 intersected the Top of Latrobe Group at 2304m MDRT, some 24m low to
prognosis. The intersection of 6.5 metres of Gurnard Formation which was not prognosed at
the southern location, resulted in the Top of Coarse Clastics/M-1.5 reservoir being penetrated
30.5m low to prediction. Whilst the M-1.5 reservoir was intersected 18.5m above the
original oil-water contact, the entire original column was swept at the southern Kingfish-9

location. o o
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INTRODUCTION

Eleven sidewall cores in Kingfish-9 were examined, cleaned and split by
author and then forwarded to Laola Pty Ltd in Perth for processing to
extract organic microfossils (palynomorphs). All samples were examined by
author for their contained spores, pollen and microplankton to derive the
data and interpretations’ in this report.

Between 8 to 12 grams (average 9.9g) of each sidewall core was processed
for palynological analysis. High residue yields were recovered from most
samples in the Latrobe Group coarse clastic section, very low yields from
the overlying Gurnard Formation and variable low to high yields from the
basal Lakes Entrance Formation. Palynomorph concentrations in general was
directly proportional to yield. Spore-pollen diversity averaged 18+
species per sample. Microplankton were very rare and of very low diversity
in the Latrobe coarse clastics section but occurred in abundance and of
moderate diversity in the overlying Gurnard and Lakes Entrance Formations.
From the latter units diversity averaged 11+ species per sample.
Preservation varied from poor to good but overall was fair. Some degrading
of the preservation was caused by the use of polyvinyl alcohol (PVA) and
EUKITT mounting medium.

The palynological preparation by Laola Pty Ltd were overall better than in
the Kingfish-8 well, drilled immediately preceding Kingfish-9. This
reflects increasing experience in processing Gippsland Basin samples.

Lithological units and palynological zones from the base of the Lakes
Entrance Formation to Total Depth are given in the following summary. The
interpretative data with zone identification and 0ld and New Confidence
Ratings are recorded in Table-1 and basic data on residue yields,
preservation and diversity are recorded on Tables-2 and 3. All species
which have been identified with binomial names are tabulated on the
accompanying range charts. Relinquishment lists for palynological slides
and residues from samples analysed in Kingfish-9 are provided at the end of
the report.




PALYNOLOGICAL SUMMARY OF KINGFISH-9

AGE ' UNIT/FACIES SPORE-POLLEN ZONES DEPTHS
(DINOFLAGELLATE ZONES) (mKB)
OLIGOCENE Lakes Entrance P. tuberculatus 2290.0-2300.5
Formation
L
A Lower N. asperus 2305.5-2307.5
MIDDLE T Gurnard
EOCENE R (A. australicum)
' ‘ 0 Formation
B
E
Undifferent-
LATE ¢ | iated coastal | Lower M. diversus 2357.5-2365.5
EOCENE R | plain sands,
o | shales &
y | coals
P

GEOLOGICAL. COMMENTS:

1. The Latrobe Group coarse clastics penetrated in Kingfish-9 was only
datable from the four sidewall core samples clustered over the short
interval between 2357.5m to 2365.5m. All four samples were
confidently assigned to the Lower M. diversus Zone. Seven of the
other eight sidewall cores recovered from the Latrobe coarse clastics
were rejected, after inspection, as unsuitable for palynology, whilst
SWC-8 at 2328.5 gave a very low residue yield which contained
insufficient palynomorphs for confident zone assignment. Additional
palynological age dating of the coarse clastic facies may however
still be possible by analysis of selected lithologies and larger
sized samples from core-2 cut between 2313m to 2331m.
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The Gurnard Formation in Kingfish-9 is identified between 2304.0m to
2309.0m. It is characterised on the gamma ray log by high values
raising from a background of below 80 gapi to two discrete peaks of
180 gapi at 2305m and 128 gapi at 2307.5m. Both peaks were sampled
by sidewall cores which were subsequently analysed for palynology.
There is also a characteristic wide separation of the Bulk Density
and Neutron Porosity logs. The lithologies of the two sidewall cores
taken in this interval are, however, somewhat atypical as they
contained only minor glauconite. The shallowest sample at 2305m
identified as a mottled siltstone, which upon cleaning for the
palynological analysis was found to contain burrows up to 1cm in
diameter distinguished by a change in colour of the siltstone from
green to grey. The deeper sample at 2307.5m was a firm homogeneous
dark grey-green to almost black claystone which apparently contained
only minor amounts of glauconite. Both samples could be confidently
assigned to the Lower N. asperus and A. australicum Zones based on
very low yielding but obviously highly diverse assemblages. The
occurrence of the A. australicum Zone and associated acritarchs
species Tritonites pandus and T. tricornus indicate that only the
lower part of the Gurnard Formation is to be found in Kingfish-9.

As was recorded in Kingfish-8 (Partridge, 1992) the absence of an
interval in Kingfish-9 containing T. tricornus before the FAD (First
Appearance Datum) of T. pandus suggests that part of the early Middle
Eocene (approx. 44-48 Ma) is missing at the base of the Gurnard
Formation in Kingfish-9 (see fig.5 in Marshall & Partridge 1988).

Additional palynological age dating of the Gurnard Formation is still
possible by processing samples from the 1.6 metres recovered from
core-1 cut between 2307m to 2309m.

All samples from the Lakes Entrance Formation are dominated by open
marine dinoflagellate assemblages. The rare but consistent presence
of the spore Cyatheacidites annulatus associated with Foveotriletes
lacunosus the index species for the Middle subzone of the

P. tuberculatus Zone suggests that the very basal part of Lakes
Entrance Formation is probably missing. The length of the hiatus is
also extended by apparent absence of both the Upper and Middle

N. asperus Zones from the underlying Gurnard Formation.




BIOSTRATIGRAPHY

Zone and age determinations are based on the spore-pollen zonation scheme
proposed by Stover & Partridge (1973), partially modified by Stover &
Partridge (1982) and Helby, Morgan & Partridge (1987), and a dinoflagellate
zonation scheme which has only been published in outline by Partridge
(1976). Other modifications and embellishments to both zonation schemes
can be found in the many palynological reports on the Gippsland Basin wells
drilled by Esso Australia Ltd. Unfortunately this work is not collated or
summarised in a single report.

Author citations for most spore-pollen species can be sourced from Stover &
Partridge (1973, 1982), Helby, Morgan & Partridge (1987) or other
references cited herein. Author citations for dinoflagellates can be found
in Lentin & Williams (1985, 1989). Species names followed by "ms" are
unpublished manuscript names.

Lower Malvacipollis diversus Zone: 2357.5-2365.5 metres Early Eocene.

The four deepest sidewall cores in Kingfish-9 are confidently assigned to
this zone based principally on the common to frequent occurrence of
Proteacidites grandis. Other species which are frequent to common on
visual estimates and support this zone assignment are Haloragacidites
harrisii and Malvacipollis subtilis. Although all samples display moderate
to high spore-pollen species diversity distinctive zone species are rare
and most of species are long ranging forms which range beyond the zone.

The only other significant species recorded are Tetracolporites
multistrixus ms (at 2364m) and Dryptopollenites semilunatus (at 2358.5m and
2365.5m). Rare specimens of Lygistepollenites balmei were also recorded at
2358.5m and 22364.0m. This species was also recorded very rarely in this
zone in Kingfish-8 (Partridge, 1992).

Dinoflagellates present are Paralecaniella indentata and a single
indeterminate specimen of Apectodinium, associated with a few downhole
contaminants from the Lakes Entrance Formation which are regarded as
indicative of some mud penetration of the sidewall cores.

The assemblage from the sidewall core at 2328.5m was too limited for any
zone assignment.

Lower Nothofagidites asperus Zone: 2305.0-2307.5 metres Middle Eocene.
and
Areosphaeridium australicum Dinoflagellate Zone: 2305.0-2307.5 metres.

Two samples are confidently assigned to the Lower N. asperus Zone.
Although key spore-pollen are very rare the age dating is amply supported



7

by moderate diversity microplankton assemblages with key zone species. The
most significantly spore-pollen identified are Conbaculites apiculatus ms
and Proteacidites asperopolus both identified on single specimens from the
deeper sample and Proteacidites pachypolus recorded as a single specimen
from the shallower sample.

The index dinoflagellate species Areosphaeridium australicum ms is abundant
in both samples assigned to the zone. Other key dinoflagellate species are
Achilleodinium biformoides (2307.5m), Deflandrea flounderensis (2307.5m)
and Deflandrea truncata (2305.0m). Associates of the dinoflagellates are
the frequent occurrence in both samples of the key acritarch species
Tritonites pandus and T. tricornus. Anomalous dinoflagellate species
occurring in the deeper of the two samples are Areosphaeridium sp. cf.

A. capricornum which was poorly preserved and may be misidentified and
Homotryblium tasmaniense which is considered to be reworked.

Proteacidites tuberculatus Zone: 2290.0-2300.5 metres Oligocene.

Four sidewall core samples are assigned to the P. tuberculatus Zone on the
occurrence of the key spore Cyatheacidites annulatus which is present in
the highest three sidewall cores and represented by a corroded (ghosted)
specimen in the deepest sidewall core at 2300.5m. Other indicator spores

present in these samples are Foveotriletes crater at 2291.5m and

Foveotriletes lacunosus at 2297.0m. The latter spore is regarded as the
key indicator species for the Middle subzone of the P. tuberculatus Zone by
Stover & Partridge (1973). The associated microplankton assemblages
contain typical Lakes Entrance Formation index dinoflagellate species
including Protoellipsodinium simplex ms (common in all samples),

P. mamilatus ms and Tectactodinium scabroellipticus ms. Overall the
samples are dominated by the dinoflagellates Spiniferites ramosus s.l.,
Operculodinium centrocarpum, Dapsilidinium pseudocolligerum and
Nematosphaeropsis spp. Most samples also contain microforaminiferal liners
and scolecodonts.
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TABLE 1: Interpretative Palynological Data Kingfish-9, Gippsland Basin.

SAMPLE DEPTH SPORE-POLLEN ZONES *CR *CR DINOFLAGELLATE ZONE *CR *CR COMMENTS
TYPE (M) OLD NEW (OR ASSOCIATION) OLD NEW
SWC 20 2290.0 P. tuberculatus 0 B2 (Operculodinium spp.) 1 B2 Cyatheacidites annulatus
present.
SWC 19 2291.5 p. tuberculatus 0 B2 (Operculodinium spp.) 1 B2 C. annulatus present.
SWC 18 2297.0 P. tuberculatus 0 B2 (Operculodinium spp.) 1 B3 Frequent C. annulatus.
SWC 17 2300.5 P. tuberculatus 2 B5 (Operculodinium spp.) 1 B3 Corroded specimen of
C. annulatus present.
SWC 16 2305.0 Lower N. asperus 2 B5 A. australicum 1 B4 Tritonites pandus and
T. tricornus present.
SWC 15 2307.5 Lower N. asperus 0 B1 A. australicum 0 B2 T. pandus and
T. tricornus present.
SWwC 8 2328.5 Indeterminate Virtually barren.
swc 17 2357.5 Lower M. diversus 1 B2 Common Proteacidites
grandis.
SWC 6 2358.5 Lower M. diversus 1 B2
SWC 5 2364.0 Lower M. diversus 1 B2 Common P. grandis.

SWC 4 2365.5 Lower M. diversus 1 B2 Frequent P. grandis.

*CR = Confidence Ratings OLD & NEW
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CONFIDENCE RATINGS

The concept of Confidence Ratings applied to palaeontological zone picks was
originally proposed by Dr. L.E. Stover in 1971 to aid the compilation of
micropalaeontological and palynological data and to expedite the revision of
the then rapidly evolving zonation concepts in the Gippsland Basin. ' The
original or OLD scheme which mixes confidence in fossil species assemblage
with confidence due to sample type has gradually proved to be rather limiting
as additional refinements to existing zonations have been made. With the
development of the STRATDAT computer database as a replacement for the
increasingly unwieldy paper based Palaeontological Data Sheet files a NEW set
of Confidence Ratings have been proposed. Both OLD and NEW Confidence Ratings
for zone picks are given on Table 1, and their meanings are summarised below:

OLD CONFIDENCE RATINGS
0- SWC or CORE, Excellent Confidence, assemblage with zone species of
spore, pollen and microplankton.

1 SWC or CORE, Good Confidence, assemblage with zone species of spores and
pollen or microplankton.

2 SWC or CORE, Poor Confidence, assemblage with non-diagnostic spores,
pollen and/or microplankton.

3 CUTTINGS, Fair Confidence, assemblage with zone species of either spore
and pollen or microplankton, or both.

4 CUTTINGS, No Confidence, assemblage with non-diagnostic spores, pollen

and/or microplankton.

NEW CONFIDENCE RATINGS

Alpha codes: Linked to sample type
Core

Sidewall core

Coal cuttings

Ditch cuttings

Junk basket
Miscellaneous/unknown

Q"o Qm >

Outcrop

Numeric codes: Linked to fossil assemblage

1 Excellent confidence: High diversity assemblage recorded with key zone
species.

2 Good confidence: Moderately diverse assemblage recorded with key zone
species.

3 Fair confidence: Low diversity assemblage recorded with key zone
species.

4 Poor confidence: Moderate to high diversity assemblage recorded without
key zone species.

5 Very low confidence: Low diversity assemblage recorded without key

zone species.



11

BASIC DATA

TABLE 2: Basic Sample Data

TABLE 3: Basic Palynomorph Data

RANGE CHARTS

RELINQUISHMENT LISTS







