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SUMMARY OF WELL RESULTS

Gudgeon 1 was spudded on 10 March 1995. A deviated well was drilled from an
optimal sea floor location in 279m water depth to intersect offset structural crests at the
primary and secondary target levels. The primary target at Top of Latrobe Group was
intersected at 3051 m MD KB (Measured Depth from Kelly Bushing) some 23m low to
prognosis. Hydrocarbon shows were recorded in the primary target and a total of two
cores were cut and recovered from the Late Cretaceous (Upper T. Longus) section of
the Latrobe Group. Core 1 was cut from 3063-3081 m MD KB with a total of 17.1 m
recovered. Core 2 was cut from 3081-3088 m MD KB, with some 4 m recovered.
Formation tops are summarised in Table 1.

The well was drilled to 3283 m MD KB and as a result of drilling problems, the first
logging suite was recorded, comprising gamma, resistivity, neutron and density tools.
The well was then drilled to a total depth of 3837 m MD KB in Late Cretaceous (Lower
T. Longus) age section on 24 April 1995. A second electric logging suite consisting of
resitivity, gamma, neutron, density, sonic and dip meter tools was run together with a
pressure survey, vertical incidence VSP and sidewall core runs.

Log interpretation, pressure data and core analyses indicated that a 31 m TVT (True
Vertical Thickness) gross oil column was present in the primary target at the Top of
Latrobe Group. The gross hydrocarbon column consisted of an upper 9.9 m TVT net oil
pay zone (shoreface reservoir) separated by low net/gross section (coastal plain) from a
lower 5.4 m TVT net oil pay zone (shoreface reservoir), with an oil/water contact
interpreted at 3088 m MD KB. A further 2.2 m TVT net oil pay was mapped in the low
net/gross coastal plain section. The oil/water contact was intersected at -2862 mss TVD
(True Vertical Depth from seal level datum) and is some 28 m metres deeper than the
nearby Blackback/Terakihi oil/water contact at -2834 mss TVD. Both secondary target
reservoirs (Terracotta and Bronze seismic markers) were water saturated with no
hydrocarbons encountered. The well was cased as a Top of Latrobe Group oil discovery
and suspended on 9 May 1995.
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Table 1 : Prognosed vs Actual Formation Tops

redicted Depth | ‘Actual Depth | Actual Depth

. (mssTVD) | (mssTVD) | (mMDKB)
Sea Floor -280 -279 305
Base High Velocity Limestone Not Prognosed -2474 2622
Lakes Entrance Formation -2525 -2517 2674
Oligocene Wedge Not Prognosed -2814 3029.5
Top of Latrobe Group Unconformity -2808 -2831 3051
Chrome Seismic Marker Not Prognosed -2971 3222
Terracotta Seismic Marker -3090 -3096 3375
(downlap surface)
Terracotta Seismic Marker -3100 -3107 3388
(sequence boundary)
Bronze Seismic Marker -3318 -3342 3666
(high amplitude)
Total Depth -3500 -3493 -3837

KB Height =25 m

2. INTRODUCTION

Gudgeon 1 is an exploration well located in VIC/L6 in some 279m water depth. The
well was sited primarily to test a NW-SE trending Top of Latrobe Group erosional
remnant, some 7km west of the Blackback and Terakihi oil discoveries in VIC/P24
(Figure 1). Secondary targets were identified within the Terracotta and Bronze seismic
marker sequences (T. Longus age), within the Latrobe Group. Both secondary targets
were associated with lowside rollover against the NW-SE trending, north easterly

dipping Gudgeon fault system.

Gudgeon 1 was the first exploration well of three drilled during the 1995 drilling
programme and incorporated structure mapping from the 1992 South Marlin Channel 3D
grid and depth conversion, reservoir, seal and migration models from the Collaborative
Research Project, completed in 1994
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STRUCTURE

At a regional scale, the Gudgeon feature is situated to the south of the main Latrobe
Group rift axis which formed during an extensional structural phase, associated with the
opening of the Tasman Sea some 80 million years before present. The southern side of
the Latrobe Group rift basin is dominated by a series of major NW-SE trending, north
easterly dipping basement involved extensional faults. The "floor" of the rift basin occurs
some 10km to the northeast of the Gudgeon 1 location and is largely unstructured and
coincides with the Eocene age South Marlin Channel canyon axis. The northern side of
the Latrobe Group rift basin is also dominated by NW-SE trending extensional faults but
they dip to the south west instead.

These faults exhibit both 'dogleg' and relay patterns in map view, typical of extensional,
basins, and show evidence of structural growth during Latrobe Group deposition. Due
to their orientation parallel to the main post-Latrobe Group compressional stress field
(NW-SE), they have not reactivated and inverted as do the older more favourably
orientated E-W and NE-SW trending Golden Beach Group faults, on the northern
margin.

The Gudgeon feature is situated to the south of the Latrobe Group rift axis, on the
lowside of the last major northeast dipping basement involved extensional fault, The
latter fault is fundamental to formation of structural closure at Gudgeon-1. The
Gudgeon fault has two main characteristics. The first being decreasing fault heave to the
SE towards Blackback Field and the second being a local shallowing of the northeasterly
dipping fault plain along a local 'dogleg', adjacent to the Gudgeon feature. This change
in fault plain dip produces a typical fault bend fold geometry. When combined with
adequate fault throw (170m at the Terracotta seismic marker level) in the vicinity of the
Gudgeon feature, a prominent structural rollover is generated within the Intra-Latrobe
Group strata. Later erosion associated with the Eocene age South Marlin Channel and
Tuna/Flounder Channel incise valleys removed the northeast limb of the antiform at the
level of the Terracotta (Lower T. Longus age) seismic marker. Structural integrity
remained intact at the deeper Bronze (Lower T. Longus age) seismic marker level.

Further erosion at the Top of Latrobe Group resulted in preferential loss of section on
the lowside of the fault, progressively cutting deeper to the north and east towards the
South Marlin Channel canyon axis. Following this erosional event, the Lakes Entrance
Formation deposited during an Oligocene to Miocene age base level rise. Erosional
relief established at the Top of Latrobe Group was progressively onlapped and buried by
deepwater mudstones. By Mid Miocene time, the Gudgeon feature was a northwest
plunging elongate, erosional topographic high, with a local closed Mid Miocene Datum
to Top of Latrobe Group thin at the Gudgeon location.
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Structural closure was enhanced by the Mid Miocene to Recent age regional tilt down to
the east of the Gippsland Basin. The latter is attributed to compressional reactivation of
the northern and western margins of the basin, as well as loading of a thick depositional

wedge of Gippsland Limestone (Mid Miocene to Recent) on the eastern side of the basin.

The Gudgeon feature has a mapped Top of Latrobe Group crest at 2828 mss TVD some
3m updip of the drilled location at Gudgeon 1 and a structural spill point at 2862 mss
TVD, at the southeastern end of the structure towards Blackback Field. The spill point
corresponds to the interpreted field oil/water contact at 2862 mss TVD.

Closure is only minor (10-15m) at the Terracotta seismic maker level due to erosion of

the eastern limb of the antiform by Eocene age erosion. At the deeper Bronze level
structural closure is present but a lack of seal downgrades the prospectivity of this zone.

STRATIGRAPHY

A thick succession (2238m) of Gippsland Limestone (Mid Miocene to Recent age) was
penetrated by Gudgeon 1 (Figure 2). No cuttings were collected down to 1133 m MD
KB as this section was drilled without a riser and cuttings were ejected at the sea floor.
Below this depth, the Gippsland Limestone comprised light grey to olive grey
fossiliferous calcilutite with interbeds of micritic calcarenite. The limestone changes to a
marl with depth due to progressive increase in clastic content.

The Lakes Entrance Formation (Oligocene to Middle Miocene age) is 314 m thick and
comprises light grey to light brown calcareous claystone with traces of fossil fragments
and carbonaceous detritus. At the base of the Lakes Entrance Formation, is some 17m
of high density and high velocity claystone (P. Tuberculatus spore-pollen zone) similar to
the 35m section penetrated at Blackback-3 and informally referred to as the Oligocene
Wedge.

The Latrobe Group (Late Cretaceous age) is some 662m+ thick in Gudgeon-1 and the
youngest section confirmed by palynological data, is Late Cretaceous in age,
corresponding to the Upper T. Longus spore-pollen zone (Appendix 1). A 1m thick
glauconitic siltstone was penetrated directly under the Top of Latrobe Group
Unconformity and although not dated, the log character resembles Gurnard Facies and
may be Eocene age. The chronostatigraphic section encountered was as predicted from
the Collaborative Research Project, with the partially eroded Mid Chrome to Oriental
Blue sequence penetrated directly under the Top of Latrobe Group Unconformity
(Enclosure 1).
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- The lithology of the Latrobe Group at Gudgeon 1 is dominated by sandstones with only

minor mudstone and occasional thin coals. Much of the sandstone units are upper and
lower shoreface facies associated with stacked highstand systems tracts of Lake
Cretaceous age, particularly in the Upper T. Longus section above the Terracotta seismic
marker sequence boundary.

Near the Top of Latrobe Group, a thin section of coastal plain facies was proposed
within the stacked shoreface sandstones of the Mid Chrome to Oriental Blue seismic
marker sequence and a total of 12m of interbedded mudstone, sandstone with minor coal
was penetrated in the well.

Marine mudstones were poorly developed within the Latrobe Group and generally silt
prone. A 22m gross thickness of marine siltstone/mudstone was intersected within the
Terracotta to Chrome seismic marker sequence as predicted from the pre-drill
Collaborative Research Project. Unfortunately, only 1.5m of this silt prone unit,
achieved a shaliness in excess of 50%, suggesting limited seal potential within this unit.

The Lower T. Longus section and in particular below the Rose seismic marker sequence
boundary was expected to be mainly coastal plain mudstones, which could potentially
seal estuarine sandstones at the Bronze seismic marker secondary target. Post drill
results indicate this section to be sand prone (either shoreface of stacked channel
sandstones), with poor seal development.

Although no electric logs were available below 3744 m MD KB (due to junk in the hole)
the mudlog indicated high sand content, which decreases and is replaced by siltstone
towards the base of the well. The oldest section penetrated in the well is late Cretaceous
age and belongs to the Lower T. Longus spore-pollen zone.

b

HYDROCARBONS

No significant hydrocarbon shows were encountered within the Gippsland Limestone or
Lakes Entrance Formation in Gudgeon 1. Background gas levels within this section
varied typically from 0.5-25 units, with one broad peak of 100 units at 2007 m MD KB.

In the basal Lakes Entrance mudstones (3025-3051 m MD KB) which are the key seal
unit to the underlying Top of Latrobe Group reservoirs, background gas varied from 0.7-
3.5 units and typically comprised 97% methane, 2% ethane and 1% propane.

Below the Top of Latrobe Group unconformity from 3051 - 3063 m MD KB a broad gas
peak was observed varying from 10-45 units with a composition of 68% methane, 13%
ethane, 9% propane and 10% butane and pentane (combined). Hydrocarbon
fluorescence was noted from 3051-3063 m MD KB, with 10% pale yellow, pin point to
patchy fluorescence, giving a slow cut and no residue.
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Core 1 was cut from 3063-3081 m MD KB and recovered 18 m of interbedded
mudstone and siltstone with minor sandstone and a thin coal. Gas was not circulated to
surface after coring but oil shows were recorded from sandstones within the core.
Typically 50-60% bright pale yellow, patchy fluorescence was noted giving an instant cut
with a thick residue ring.

Core 2 was cut from 3081-3088 m MD KB and recovered 4 m of sandstone exhibiting
20-40% moderately bright, pale yellow patchy fluorescence with an instant cut and a
thick residue ring. A combination of log interpretation, pressure data and core analyses
indicates a 31 m (True Vertical Thickness) gross oil column within the zone from 3051-
3088 m MD KB at the Top of Latrobe Group. The reservoir properties and net pay are
summarised in Table 2. The oil column is divided into 3 main zones. The upper zone is
mainly shoreface sandstone and contains a total of 9.9 m TVT net oil pay with weighted
mean porosity of 17%. Core data indicated 12-817 md permeability in the basal section
(Appendix 4). The middle zone is mainly coastal plain with 2.2 m TVT net oil pay and
weighted mean porosity of 15%. Core permeability varied from 31-1036 md. The lower
zone comprises 5.4 m TVT net oil pay and 17% porosity with an oil/water contact
interpreted at 2862 mss TVD. Core permeability varied from 12 md up to as high as 11
darcy's. The oil/water contact is some 28 m deeper than the Blackback and Terakihi oil
fields contact at 2834 mss TVD and indicates a separate hydrocarbon accumulation at
Gudgeon 1. Pressure data and downhole samples confirmed the hydrocarbon zones and
a 46 degree API crude oil sample was collected from the upper zone (Volume 1,
Appendix 4). The hydrocarbon zones are discussed in detail in Appendix 2.

Below the field oil/water contact at 3088 m MD KB gas readings returned to
background levels of 0.5-3 units comprising 94% methane, 4% ethane and 2% propane.

A small gas peak of 4 units over a background of 2 units was recorded below the
Terracotta seismic marker sequence marine mudstone unit from 3375-3379 m MD KB
and comprised predominantly methane with minor ethane and propane. No fluorescence
was observed. Only background gas was recorded down to total depth at 3837 m MD
KB. Typically, 0.5-2.0 units were recorded comprising 96% methane, 3% ethane and
1% propane. No hydrocarbon fluorescence was noted in this section.
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Table 2 : Gudgeon 1 Summary of Reservoir Properties

Measured Depth True Vertical Thickness

Upper 3051.0-3052. 1.5 0 -

3052.5-3057.4 4.9 72 16 9.9

3057.0-3066.0 8.5 100 18
Middle 3068.2-3073.5 5.4 23 14

3074.5-3076.6 2.2 0 0 - 2.2

3077.2-3080.3 3.1 1.3 42 15
Lower 3080.8-3088.0 7.2 6.4 88 17 5.4

17.5

OWC @ 3088 m MD KB (-2862 mss TVD).

For detail refer to Quantitative Log Interpretation in Appendix 2.

H:EX\GPS\MISC\EXL95exi100 AD:vf Page 1 8/11/95



GEQOPHYSICAL DISCUSSION

The Gudgeon feature was defined as a drillable prospect using the 1992 South Marlin
Channel 3D grid. Data coverage was excellent over the prospect but decreased to the
north at the edge of the grid.

The seismic pick for the Top of Latrobe Group primary target was interpreted to be at
the lower zero crossing of the lead trough for quadrature phase data. The pick assumed
that low impedance Lakes Entrance Formation would directly overlie high impedance
Latrobe Group, with the high impedance Oligocene Wedge (penetrated at the nearby
Blackback-3 well) expected to be absent.

Depth conversion was recognised as a problem (pre-drill) due to the present day sea
floor canyon which incised from west to east across the inferred Top of Latrobe Group
spill point for the Gudgeon Prospect. Associated time sag caused by this canyon as well
as low velocity canyon fill sediment complicated depth conversion. Three independent
methods of depth conversion were used pre-drill including, smooth stacking velocities,
well interval velocities and isopach from Mid Miocene datum. All methods indicated
valid structural closure for Gudgeon Prospect but a variable trap size. The most likely
pre-drill case was derived from the stacking velocities method (using dense velocity
analyses) and indicated a feature of some 2.5 km? areal extent with 57m vertical closure.
The crest was interpreted at 2808 mss TVD with a spill point on the south western flank
at 2865 mss TVD (Enclosure 2).

Post drill analysis indicated the Top of Latrobe Group was intersected at 2831 mss TVD
some 23m low to prognosis, representing a depth error of less than 1%. In fact, much of
the depth error at the well was a function of the time pick at Top of Latrobe Group,
rather than the interval velocity used for depth conversion. The presence of an
unexpected 17m thick high density (and high velocity) Oligocene wedge directly
overlying the Top of Latrobe Group unconformity resulted in a shift in the time pick
from the standard lower zero crossing on the lead trough (for quadrature phase data), to
the middle of the following peak.. This resulted in a time shift of some 8 ms TWT and is
demonstrated on the synthetic seismogram for Gudgeon 1 shown in Enclosure 3. The
pre-drill vs post-drill interpretation at Top of Latrobe Group is shown on Crossline 1366
in Enclosure 4. The actual depth prognosis error attributed to interval velocity was
minimal. In fact, the pre-drill time pick which was to the top of the Oligocene wedge
was intersected 6m low.

Whilst depth conversion was generally successful at the drilled crest, problems are
apparent at the southeastern end of the structure which is most effected by the sea floor
canyon. Here an unstable velocity field results from unreliable stacking velocities which
are due to raypath distortion. The latter is caused by rugose water bottom and low
velocity sediment fill in the sea floor canyon.
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There is a close correspondence between the pre-drill and post-drill mapped spill point
depths at 2865 and 2862 mss TVD respectively. This appears to be a coincidence
because post-drill structural analyses indicates that the spillpoint is at the southeastern
end of the structure rather than the south western flank as indicated on the pre-drill map.
In fact, pre-drill mapping indicated a lowest closing contour to the southeast at 2890 mss
TVD, some 28m deeper than the true spillpoint at 2862 mss TVD. This suggests that
structural sag from the sea floor canyon remained in the final pre-drill depth map. The
apparent pre-drill spill point on the western flank is unlikely because preferential erosion
at the Top of Latrobe Group occurred here, along the lowside of the Gudgeon fault.
The Mid Miocene datum to Top of Latrobe Group isochron indicates a prominent thick,
ensuring closure along this flank, with a clear spill point at the southeastern end of the
Gudgeon feature (Enclosure 5).

Post-drill mapping utilises the Mid Miocene datum to Top of Latrobe Group isopach
which is added to the Mid Miocene datum depth map (based on well control) to give
depth to Top of Latrobe Group. This method has the advantage that it is independent of
sea floor canyons and short period high or low velocity layers which effect seismic
stacking velocities used for depth conversion. Whilst the depth map to the Mid Miocene
datum lacks spatial control due to limited wells, this surface is relatively unstructured
other than for local drape and compaction effects and a post Mid Miocene regional tilt to
the east (Enclosure 6). Two depth maps to Top of Latrobe Group were produced using
this method. The maps differ in that the time pick was varied to allow a constant
thickness (Enclosure 7) and a variable thickness (Enclosure 8) of the Oligocene high
impedance layer. The two maps are similar except that the constant Top of Latrobe
Group pick results in more closure at the southeastern end of the prospect. Structural
cross sections across the Gudgeon feature were generated for each case and are in
Enclosures 9 and 10. Recent drilling results indicate that this isopach based depth
conversion method can provide greater precision for mapping Top of Latrobe Group
remnant structures in areas of rugose water bottom and velocity anomalies, compared to
conventional stacking velocity based depth conversion.

Depth conversion for intra-Latrobe Group horizons was based on an isopach from Top
of Latrobe Group to the intra-Latrobe Group horizon. This was added to the Top of
Latrobe Group depth to give depth to the intra-Latrobe horizon. Minor structural
closure (10-15 m) was evident post-drill at the level of the Terracotta seismic marker
sequence but failure of this secondary objective was probably due to an inadequate
marine mudstone seal (Enclosure 11).

Whilst structural closure was evident at the deeper Bronze seismic marker level, no seal
was developed.

Possible hydrocarbon related amplitude anomalies were noted pre-drill within structural
closure at the Terracotta and the Bronze seismic markers but proved to be associated
with changes from low impedance porous sandstones to high impedance silica cemented
sandstones.
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