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Thylacine-1

T/30P

Interpretive Well Completion Report

Page 1

1.

WELL INDEX SHEET

Permit Interests:

Rig on Location:

Spud:

Reached TD:

Rig Released:
Total Rig Days:

Rig Name:

Drilling Contractor:

Total Depth:

Well Status:

- OPERATOR

Origin Energy Resources Ltd (30%)

Woodside Energy Ltd (50%)

Benaris International NV (20%)

04/05/2001
05/05/2001
18/05/2001
28/05/2001
25

Ocean Bounty

Diamond Offshore General Co.

2710 mMDRT (D & L)

Gas Discovery; Plugged and

Well Name: Thylacine-1

Basin: Offshore Otway

Permit: T/30P

Type: Vertical Exploration Well
Water Depth: 101.4m (LAT to seabed)
Elevation: 25m (RT-sea level)
Latitude: 39° 14’ 27.592”S
Longitude: 142° 54’ 44.169”E
Easting: 665 030.3 metres
Northing: 5 654 721.5 metres

(AGD 84; AMG Zone 54, Central Meridian 141° East).

Deviation

Seismic Reference:

Actual Well Cost:

from intended location = 6.8m toward 110.8°

Inline 700/CDP 1200:
Investigator 3D survey

AS$14,099,513

Suspended
Formation Tops:
FORMATION / MARKER TOPS (m) REMARKS/SHOWS
MDRT |[SUBSEA| THICK | TWT(ms)
Port Campbell Limestone 126.4 | 101.4 272.6 127 No Returns 126.4 - 752 mMDRT
Gellibrand Marl 717.0
Upper Gellibrand Marl 401.0 | 376.0 | (430 3g7  |Calcareous claystone interbedded with minor
sandstone and argillaceous calcilutite
Middle Miocene Seismic Marker 565
Lower Qelllbranq Ma}rl 831.0 | 806.0 | (285.0) 735 Cal;areous clays';one.- interbedded with minor
Base Miocene Seismic Marker argillaceous calcilutite
Narrawaturk Marl 1116.0 | 1091.0 55.0 942 Calcilutite interbedded with calcareous
claystone
Mepunga Formation 1171.0 | 1146.0 65.0 981 Sandstone with rare claystone interbeds
Dilwyn Formation 1236.0 | 1211.0 | 164.6 1025 |Claystone with interbedded sandstone
Paaratte Formation 1400.6 | 1375.6 | 303.4 | 1134 |Claystoneand silty claystone with minor
sandstone and argillaceous calcilutite interbeds
Belfast Formation 1704.0 | 1679.0 | 454.0 | 1324 |Claystone with trace siltstone and sandstone
stringers towards the base
Thylacine Member 2048.5 | 2023.5 | (109.5) 1524 Interbedded sandstone, siltstone and claystone.
Gas shows.
Flaxman Formation 2158.0 | 2133.0 115.1 1585 Interbedded sandstone, siltstone and claystone.
Gas shows.
Waarre Formation 436.9+
Upper Waarre Formation 2273.1 | 2248.1 | (150.8) | 1647 |ntérbedded fluvial sandstone, siltstone,
claystone & minor coal. Gas shows.
Lower Waarre Formation 2423.91 2398.9 | (189.1) 1727 |Interbedded sandstone and claystone
Top coals 2652.0 | 2627.0 1843
ToTAL DEPTH 2710.0 | 2685.0
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Thylacine-1 Page 2
T/30P
Interpretive Well Completion Report
Formation Evaluation While Drilling:
Suite # Run # |Interval (mMDRT) |Logs Acquired
1 1 1845.4 - 2709.5 DGR-ARC 5
Wireline Logs:
Suite # [Run # [Interval (mMDRT) |Logs Acquired
1 1 1835.7 - 116.8 Pex(HLRA)-DSI-HNGS
2 1 2715.5 - 1657.8 Pex(HLRA)-DSI-HNGS
2 2 2628.0 - 2049.0 MDT-GR
2 3 2230.0 - 2050.0 MSCT-GR
2 4 2503.0 - 2019.9 FMI-GR *Refer to Bal A.A (2002) for full processing report
2 5 2707.0 - 130.5 CSI (VSP/checkshot survey; Rig source zero offset)
2 6 2700.0 - 1865.0 CST-GR (60 SWC)
Cores:
Conventional:
Core # |Interval (mMDRT) Cut (m) [Rec (m) Formation
1 2165-2201 36 35.73 (99.73%) Flaxman Formation
Sidewall:
Suite# [Run# [Type Interval (mMDRT) Bullets | Misfired | Empty | Lost Recovered
2 3 [Rotary (MSCT) [2050-2230 14 0 0 2 12
2 6 |Percussion 1865-2700 60 1 2 5 52
Pressure Testing and Fluid Sampling:
Suite# [Run# [Type [Interval (mMDRT) Total Tests|Valid Tests| Supercharged | Tight |Samples Collected
2 2 |MDT [2049.0 - 2279.1 79 47 2 15 5

Hole & Casing Details:

Hole Size |[Interval (nMDRT) [Casing Size |[Shoe Setting Depth (mMMDRT)
36" 126.4 - 182.2 30"/20" 181.0

17 %" 182.2 - 752.0 133/5" 745.3

12 %" 752.0 - 1855.0 95/5" 1849.9

8 1h" 1855.0 - 2710.0 (TD) 7" 2708.2

Suspension Plugs:

Suspension Plug #

Interval (mMDRT)

1

1610.0 - 1680.0

2

1245.0 - 1300.0
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2. WELL SUMMARY

Thylacine 1 was drilled as a vertical exploration well designed to test a large horst
structure within the Shipwreck Trough. The well is located in the offshore Otway Basin
within petroleum exploration permit T/30P, approximately 240 km southwest of
Melbourne, 70 km south of Port Campbell and 155 km southeast of Portland (Figure 1).
Thylacine-1 was spudded on the 5" May 2001 in 101.4 m of water by the Semi-submersible
‘Ocean Bounty’. It was drilled to a total depth of 2710 mMDRT.

The Thylacine structure is a composite horst developed at the southern end of a major N-
NE trending ridge. It is fault-bounded to the south and northeast, forming a large,
triangular-shaped horst that pitches to the west (Figure 2). The primary reservoir target
was the Turonian Waarre Formation. However, the overlying Flaxman Formation also
proved to be hydrocarbon bearing, with the gas column extending upwards into a new,
previously unknown, younger Santonian reservoir unit herein named the Thylacine Member
of the Belfast Formation. The well is interpreted to have encountered a 277.1 m gross gas
column with a net gas-bearing sand pay of 139.5 m (N:G = 50.3%) with an average effective
porosity of 16.4% and average effective water saturation of 49.4%. The top of the reservoir
section coincides with a strong amplitude anomaly over the crest and in the western areas

of the structure. A well-developed flat spot is also interpreted in the main horst.

Based on wireline log data and preliminary formation evaluation, Thylacine-1 was not
tested. Instead, a 7" liner was run, and the well was plugged and suspended as a future

gas producer. The rig was released on 28™ May 2001.
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Well Location Map
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Figure 1. Thylacine-1 Location Map
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Figure 2. Top Porosity depth structure map over Thylacine Prospect
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3. HYDROCARBONS

No fluorescence was observed in the Tertiary section in Thylacine 1. Background gas
readings between 777 - 1483 mMDRT ranged from 0.01 - 0.05%, peaking at 0.96% near the
top of the Mepunga Formation between 1180 -1250 mMDRT. The gas readings then started
to gradually climb upon entering the Late Cretaceous Paaratte and Belfast formations,
reaching 0.3% at the base of the Belfast. On penetrating the Thylacine Member (2048.5 -
2158.0 mMDRT), the gas readings increased dramatically to a maximum of 13.6% at 2050
mMDRT, and then fluctuated between 0.4 and 10.1% through the middle of the unit, before
peaking again at 18.1% between 2129 - 2158 mMDRT near the base. The average reading
for the entire unit was 5.5%. The average gas reading then dropped back to 2.5% (range:
0.7 - 9.6%) in the underlying Flaxman Formation (2158.0 - 2273.3 mMDRT), with peaks at
2163.0 m (9.6%), 2180 m (6.1%) and 2257.0 m (7.3%). In the Upper Waarre Formation, the
average gas reading down to the GWC was 1.0% (range: 0.08 - 6.2%), with a peak (6.2%)
near the top of the unit at 2304 mMDRT.

Direct fluorescence was observed at several levels in core from the upper sands of the
Flaxman Formation (Core #1: 2165.0 - 2201.0 mMDRT). Between 2165.0 - 2184.0 m, trace
dull yellow to off white fluorescence with nil to thin yellow white residual ring was noted,
but this fluorescence was attributed to mud invasion as the glycol based mud filtrate shows
similar fluorescence (DGR, 16/05/01). At 2185.0 m trace dull yellow pinpoint to patchy
natural fluorescence with slow dull off white to pale yellow and thin dull off white to pale
yellow residue was observed. The only other natural fluorescence noted was at a depth of
2188.0 m where trace to 5% pinpoint moderately bright yellow direct fluorescence with a

slow dull off white to pale yellow cut fluorescence was observed.

Log analysis (Appendix 1) indicates a 275 m gas column was intersected in Thylacine-1
spanning (in descending stratigraphic order) the Thylacine Member (basal Belfast
Formation), Flaxman Formation and Upper Waarre Formation. MDT data (Appendix 2)
indicates the presence of a single gas column with a FWL between 2324 mMDRT and 2328
mMDRT, which straddles the log-derived GWC of 2325.6 mMDRT. Five gas samples were
collected during the MDT run, one from the Thylacine Member (2053.8 mMDRT), two from
the Flaxman Formation (2165.8 mMDRT and 2236.8 mMDRT), and two from the Upper
Waarre Formation (2279.1 mMDRT and 2302.4 mMDRT). Analysis of two gas samples
recovered from the Thylacine Member and Flaxman Formation revealed the two gases have

almost identical compositions consisting of 82% methane, 9% CO,, 8% wet gas and 1%
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nitrogen (Appendix 3). The gas contains approximately 15 bbl/mmscf of LPG and 11
bbl/mmscf of condensate (Cs+ basis). Isotope data indicate the CO, is diagenetic in origin

and not volcanic-related.
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4. STRATIGRAPHY

A generalised stratigraphy of the eastern offshore Otway Basin is illustrated in Figure 3 and
the stratigraphic section intersected by Thylacine-1 is illustrated in Figure 4. As can be
seen in Figure 4, the ‘actual’ stratigraphy differs from the ‘prognosed’ stratigraphy in a
number of areas. These include: 1) the penetration of a previously unencountered Late
Oligocene carbonaceous claystone at the top of the Mepunga Formation, 2) a new
sandstone unit at the base of the Belfast Formation here termed the Thylacine Member,

and 3) a thicker, sandier (and more complex) Flaxman Formation.

Reports by Dr Roger Morgan (Morgan Palaeo Associates), and Dr John Rexilius and Mr Scott
Powell (International Stratigraphic Consultants Pty Ltd), on the age of the sediments
penetrated in Thylacine 1 are included in Appendices 4 and 5 respectively. The detailed
palynological sampling programme conducted during the drilling of Thylacine 1 (48 core,
side wall core and cuttings samples) has, in co-ordination with the Geographe 1 and
Thylacine 2 sampling programmes, allowed Dr Morgan to significantly refine the existing
Late Cretaceous spore-pollen and dinoflagellate zonation schemes for the Otway Basin,
thereby dramatically increasing its resolution. Consequently, it is now possible to correlate

units between wells in the Shipwreck Trough far more accurately than before.

Lithological descriptions from ditch cuttings, sidewall core and conventional core, together
with the MWD / wireline log interpretation, provide the basis for the stratigraphic

breakdown in Enclosure 1.

HEYTESBURY GROUP

Port Campbell Limestone (126.4 - 401.0 mMDRT)

The Port Campbell Limestone in Thylacine 1 is approximately 272 m thick. Its presence is
inferred from seismic ties to nearby wells such as La Bella 1, Mussel-1 and Conan 1 as first
returns were not established until 752 mMDRT. Onshore, to the north in the Port Campbell
area, the Port Campbell Limestone is a light grey to white, medium-hard, poorly sorted,
shallow marine calcarenite with abundant fossils (corals, bryozoans, foraminifera) and up
to 3% glauconite. Micropalaeontological data indicates it is Miocene in age onshore (Tickell
et al., 1992).
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Figure 3. Offshore Otway Stratigraphic Section
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THYLACINE-1: Predicted Vs Actual Stratigraphy
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Figure4. Predicted versus Actual Stratigraphy
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Gellibrand Marl (401.0 - 1116.0 mMDRT)

The Gellibrand Marl is a shallow marine calcareous mudstone that gradationally underlies
the Port Campbell Limestone onshore in the Port Campbell area (Tickell et al., 1992). In
the Shipwreck Trough, the Gellibrand Marl can be seismically divided into two units
separated by a prominent seismic marker called the ‘Base Miocene Seismic Marker’. The
two units are here called the Upper Gellibrand Marl and Lower Gellibrand Marl. Both units

are present in Thylacine 1 where they have a combined thickness of 717.0 m.

Upper Gellibrand Marl (401.0 - 831.0 mMDRT)

The Upper Gellibrand Marl in Thylacine 1 is 430 m thick. Prior to drilling, the top of
the Gellibrand Marl in the Shipwreck Trough was correlated with a prominent seismic
marker called the ‘Mid Miocene Seismic Marker’. This event is an unconformity
surface with local canyon development that is mappable across the entire Shipwreck
Trough area. In this report, the top of the Gellibrand Marl was picked based on a
significant drop in ROP at 401 mMDRT, as it is difficult to pick a contact on the
casing-corrected GR log (the only log that extends above the casing shoe) and first
returns were not established until 752 mMDRT. The ‘Mid Miocene Seismic Marker’
occurs approximately 220 m stratigraphically below the top Upper Gellibrand Marl
pick.

Returns from the base of the Upper Gellibrand Marl indicate calcareous mudstone is
the dominant lithology with minor interbedded limestone, sandstone, claystone and
calcilutite. The mudstone is light grey in colour, soft, fossiliferous, pyritic and
carbonaceous. Micropalaeontological data (Appendix 5) indicate the base of the

Upper Gellibrand Marl in Thylacine 1 is early Early Miocene in age.

Lower Gellibrand Marl / Base Miocene Seismic Marker (831.0 - 1116.0 mMDRT)
The ‘Base Miocene’ seismic event defines the top of the Lower Gellibrand Marl. This
event is another unconformity surface with local canyon development that is

mappable across the entire Shipwreck Trough area.

The Lower Gellibrand Marl in Thylacine 1 is 285 m thick and composed almost entirely
of calcareous claystone. The claystone is light grey to olive grey in colour, soft,
amorphous, sub-blocky - blocky, silty in parts, and contains trace crystalline calcite,

carbonaceous matter, glauconite, pyrite nodules and fossil fragments.
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Micropalaeontological data (Appendix 5) indicate it is mid - late Early Oligocene to

mid - late Late Oligocene in age.

NIRRANDA GROUP

Narrawaturk Marl (1116.0 - 1171.0 mMDRT)

The Narrawaturk Marl in Thylacine 1 is represented by 55 m of interbedded calcilutite,
limestone and minor sandstone. The calcilutite is light grey in colour, soft to firm, with
trace pyrite, glauconite and fossil fragments. The age of the Narrawaturk Marl in
Thylacine 1 is not known as the unit was not sampled, but it is probably Middle Eocene to
mid - late Early Oligocene based on the age of the underlying Mepunga Formation and

overlying Lower Gellibrand Marl.

Mepunga Formation (1171.0 - 1236.0 mMDRT)

The Mepunga Formation in Thylacine 1 is a 164.6 m thick sequence of sandstone and minor
claystone. The sandstone is clear to pale yellow in colour, medium- to very coarse-
grained, poorly sorted, and predominately loose with minor aggregates cemented by pyrite
and dolomite. Visual porosity is described as poor to fair. The claystone interbeds are
predominately dark brown to olive brown-green in colour, soft to firm, dispersive, with
trace glauconite and pyrite. The top of the formation is characterised by the presence of
an 11 m thick claystone not previously encountered in the offshore Otway Basin. The
claystone is greyish brown to dusky brown - dusky yellowish brown in colour, soft, sub-

blocky to blocky, slightly calcareous, with trace glauconite, pyrite and crystalline calcite.

Palynological data (Appendix 4) indicates the Mepunga Formation in Thylacine 1 is early to
middle Eocene age based on the presence of P.asperopolus Zone spore-pollen at the base
of the unit and D.heterophylcta Zone dinoflagellate in the claystone at the top. The
sediments are interpreted to have had be deposited in a nearshore to inner shelf
environment based on the percentage of dinoflagellate present in the formation and their

diversity.
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WANGERRIP GROUP

Dilwyn Formation (1236.0 - 1400.5 mMDRT)

The Dilwyn Formation in Thylacine-1 is a 164.6 m thick sequence of sandstone that
underlies the Mepunga Formation. The sandstone is greyish brown to light grey in colour,
medium- to coarse-grained, quartzose, sub-rounded, and is moderately to well sorted. It
has trace to common iron staining and has good to very good visual porosity. Palynological
dating (Appendix 4) indicates the formation is Early Eocene in age in Thylacine 1 based on
the presence of K.thompsoniae - W.ornatum Zone dinoflagellate near the base of the unit
and P.asperopolus Zone spore-pollen towards the top. The low percentage of
dinoflagellate in the unit suggests the sediments probably accumulated in a nearshore to

very nearshore marine environment

SHERBROOK GROUP

Paaratte Formation (1400.6 - 1704.0 mMDRT)

The Paaratte Formation in Thylacine 1 is represented by a 303.4 m thick sequence of
claystone with occasional bands of calcilutite at the top of the formation and rare
sandstone beds dispersed throughout. The claystone is typically dark to greenish grey and
brownish grey in colour, soft, dispersive, and contains glauconite and pyrite. The
interbedded sandstones are typically quartzose, light grey in colour, and very fine- to

medium-grained with scattered coarse grains.

Palynological data (Appendix 4) indicate the Paaratte Formation in Thylacine 1 spans the
X.australis (lower d) to M.druggi (upper) dinoflagellate zones, and N.senectus (upper) -
F.longus spore-pollen zones, and is early Campanian to Maastrichtian in age. The
sediments are interpreted as having had been deposited in a predominantly nearshore
marine environment based on the low percentage of dinoflagellate present and their low

diversity.

Belfast Formation (1704.0 - 2048.5 mMDRT)

The Belfast Formation in Thylacine 1 is represented by a monotonous, 344.5 m thick
sequence of light to dark grey, non-calcareous claystone and minor siltstone. Palynological
data (Appendix 4) indicates the Belfast Formation in Thylacine 1 spans the upper

O.porifera - lower X.australis dinoflagellate zones and T.apoxyexinus - N.senectus spore-
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pollen zones, and is Santonian to early Campanian in age. The formation is
undifferentiated except for a sequence of interbedded sandstone - claystone at the base of
the formation called here the Thylacine Member (see below). A shelfal marine
environment of deposition is inferred for the shales at the base of the formation based on
the co-dominant moderately diverse dinoflagellate and highly diverse spore - pollen
assemblages recovered. Further up-section, dinoflagellate are less common and less
diverse, suggesting the shales in the upper part of the formation were probably deposited

in a shallower nearshore environment.

Thylacine Member (2048.5 - 2158.0 mMDRT)

The Thylacine Member is a 109.5 m thick sequence of interbedded sandstone,
siltstone and minor claystone consisting of several coarsening-up cycles. The
sandstones are light grey to white in colour, fine to medium-grained, predominantly
well sorted, sublitharenites and litharenites (Appendix 6). The claystones at the base
of the cycles are medium to dark grey, soft to firm with trace glauconite, pyrite and

carbonaceous material. Palynological data (Appendix 4) indicates the Thylacine

[ ]

Member in Thylacine 1 spans the upper O.porifera -l.cretaceum lower ‘a
dinoflagellate zones and T.apoxyexinus spore-pollen zone, and is Santonian in age. A
nearshore marine environment of deposition is inferred for the sediments based on

the predominance of spore - pollen over dinoflagellate and their high diversity.

Flaxman Formation (2158.0 - 2273.1 mMDRT)

The Flaxman Formation in Thylacine 1 is an 115 m thick sequence of interbedded
sandstone, siltstone and claystone, with individual sandstone beds up to 10 m thick. The
sandstones are light grey to white, poorly to well sorted, fine to coarse-grained
litharenites and quartzarenites. Palynological dating (Appendix 4) indicates the Flaxman
Formation in Thylacine 1 spans the P.infusorioides upper ‘a’ - P.infusorioides upper ‘c’
dinoflagellate zones and P.mawsonii spore-pollen zone, and is Turonian in age.
Environments of deposition range from marine near the base of the unit, to very nearshore

/ marginal marine toward the top.

A detailed lithological and palaeoenvironmental interpretation of the core recovered from
the Flaxman Formation can be found in Appendices 7 (SEDSTRAT Pty Ltd) and 8 (Core

Laboratories Australia) respectively.
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Waarre Formation (2273.1 - 2710.0 mMDRT [TD])

The Waarre Formation in the Shipwreck Trough can informally divided into two units based
largely on environment of deposition. The two units are called (in ascending stratigraphic
order) the Lower Waarre and Upper Waarre, and are separated by a major sequence
boundary located within the mid P.infusoroides dinoflagellate Zone. The Lower Waarre is
interpreted as a largely regressive unit ranging from marine at the base to non-marine near
the top, whereas the Upper Waarre is interpreted as a transgressive unit grading from
fluvial at the base to shoreface toward the top. The two units have similar high net : gross
values, but the Upper Waarre sand bodies are generally thicker and have a distinctive
blocky profile on the GR log. Both units were intersected in Thylacine 1 where they have a

combined thickness of 436.9 m.

Upper Waarre Formation (2273.1 - 2423.9 mMDRT)

The Upper Waarre Formation in Thylacine 1 is represented by a 150.9 m thick interval
of interbedded sandstone, siltstone and minor claystone with a N:G of 66.9%. The
sandstones, which are up to 15 m thick, are moderate to moderately-well sorted, fine

to coarse grained, quartz-rich (Appendix 6).

Palynological dating (Appendix 4) indicates the Upper Waarre in Thylacine 1 spans the
P.infusorioides middle ‘c’ to upper ‘a’ dinoflagellate zones and P.mawsonii spore-
pollen zone, and is Turonian in age. Environments of deposition range from
nonmarine at the base to marginal marine or very nearshore in the middle and upper

parts of the unit.

Lower Waarre Formation (2423.9 - 2710.0 mMDRT [TD])

The Lower Waarre Formation in Thylacine 1 is represented by more than 286 metres
(base not intersected) of interbedded sandstone, siltstone, claystone and minor coal.
It differs from the Upper Waarre in that it contains more siltstone and less sandstone
and claystone. Consequently, its N:G (33.1%) is significantly lower than the Upper
Waarre and its GR log response has a distinctive spikey character. The Lower Waarre
sandstones are also moderate to moderately-well sorted, fine to coarse grained, and

quartz-rich like the Upper Waarre sandstones (Appendix 6).

Palynological dating (Appendix 4) indicates the Lower Waarre Formation in Thylacine
1 spans the P.infusorioides lower ‘d’ to middle ‘b’ dinoflagellate zones and

P.mawsonii spore-pollen zone, and is Cenomanian to early Turonian in age. The
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sediments at the top of the Lower Waarre between 2449.0 mMDRT and 2501.5
mMDRT are interpreted to have had been deposited in a marginal marine
environment based on the extremely rare low diversity dinoflagellate assemblage and
abundant and diverse spore - pollen assemblage. At 2425.7 m, a non-marine
environment is indicated by the total absence of saline markers, and minor
freshwater algae suggest fluvial rather than lacustrine sediments. Between 2571.0
MMDRT and 2636.2 mMDRT, the Lower Waarre appears to have been deposited in a
non-marine to marginal marine environment shifting to very nearshore marine near
the base at 2667.5 mMDRT.

“Top Coals’ (2652 - 2710.0 mMDRT [TD])

The ‘Top Coals’ horizon is a prominent seismic marker that is interpreted to
coincide with the top of a 20 m thick interval of four to five thin (< 1 m thick)
coal seams near the base of the Lower Waarre Formation in Thylacine 1. The
coals are black to very dark brown in colour, dull, moderately hard, subblocky

to angular, with 10% argillaceous material.
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5. PETROPHYSICAL AND CORE SUMMARY

5.1 Petrophysical Summary

A petrophysical review was conducted to assess the reservoir quality and hydrocarbon
saturation of the Late Cretaceous sediments intersected whilst drilling Thylacine-1. The
study entailed an analysis of all available lithological data, and a complete petrophysical

analysis. Results are summarised in Table 1.

The Thylacine Member (2048.5 - 2158.0 mMDRT) encountered at Thylacine-1 is interpreted
to have moderate reservoir quality. The sandstones that are present contain high clay
volumes, averaging 26.4%. Calculated effective porosities average only 15.5% for these
reservoirs. As a result, the log-derived gas permeability is considerably reduced in
comparison to other cleaner reservoirs, averaging only 8.6mD, which will negatively affect
this unit’s producibility and recovery factor. The average effective water saturation is

52.5%, and the net reservoir to gross is 43%.

The Flaxman Formation (2158.0 - 2273.3 mMDRT) appears to have better reservoir
development. The sandstones present, on average, are cleaner than those above and have
an average clay volume of 16.9%. The average effective porosity is higher (16.7%), and the
gas permeability is significantly higher, averaging 20.8mD. This unit has a net reservoir to

gross of 43%, and an average effective water saturation of 47%.

The interval between the top of the Upper Waarre Formation and the interpreted GWC
(2273.3 - 2325.6 mMDRT) has the best average reservoir parameters. The average clay
volume in this unit was only 14.6%, whilst the average effective porosity was similar to
that for the Flaxman Formation (17.0%). This unit is interpreted to have an 80% net
reservoir to gross ratio, average effective water saturation of 16%, and very good gas

permeabilities, averaging 27mbD.

Between the four wells now present on the Thylacine and Geographe fields, sufficient core
analysis data are present to calibrate the log responses, and no more core analysis is

considered necessary.
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The spectral gamma ray data are in agreement with the petrological analysis, in that the
dominant clay mineral is kaolinite. These spectral gamma ray data also imply that the clay
type present in the sandstones is of the same chemistry to those present in the shales.
Therefore, little value is being added by this log, and it is recommended that acquisition of

the spectral gamma ray tool is not necessary in future wells.

The LWD data acquired by Anadrill were not utilised in the interpretation of fluid
saturations, as they are responding with lower values than those measured using the
wireline devices, presumably due to the highly porous and permeable nature of these
reservoirs encouraging the deep invasion of mud filtrate. It is not recommended that LWD

be acquired in future wells for the purposes of petrophysical evaluation.

See Appendix 1 for detailed petrophysical information.

5.2  Core Analysis Summary

See Appendix 9 for Special Core Analysis Report.
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6. GEOPHYSICAL DISCUSSION

6.1 Seismic Data

The Investigator 3D seismic survey, acquired in 2000, covers an area of 986.4 km? across
permits VIC/P43 and T/30P in the central Shipwreck Trough (Figure 5). It included
coverage of the Thylacine Structure, providing excellent structural definition as well as

significant stratigraphic detail of the feature (Figure 6).

Seismic data quality over the Thylacine Structure is generally very good. Excellent control
on the spatial distribution of high density faulting was achieved, and the top of the intra-
Santonian reservoir objective was readily discernible over the prospect. The event is a
trough (hard kick, negative amplitude, red on colour displays) on the seismic data, except
within closure at Thylacine where a phase reversal occurs, consistent with a gas
accumulation. High quality Variance Cube™ time slices and amplitude images extracted

from the 3D seismic data were also an essential part of the prospectivity assessment.

Miocene canyoning slightly degrades the seismic quality over the eastern part of the
structure, and may be responsible for a minor amount of velocity “pull-up”, but this will
need to be confirmed through detailed velocity analysis. Data quality deteriorates to the
northeast of the Thylacine Structure, due to high density faulting. Overall the 3D data is of

a high standard, which helped to lower the pre-drill exploration risks.

6.2 Structure

The Thylacine Structure is a composite horst located close to the axis of the Shipwreck
Trough. It is fault-bounded to the south and north-east, forming a large, triangular shaped
horst that pitches to the west (Figure 7). The core of the structure is interpreted to be
underlain by a relatively rigid basement block that has undergone less subsidence than
surrounding areas. The fault mapping was assisted by excellent imaging of the Variance

Cube™ time slices (Figure 8).
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The Thylacine Structure is interpreted to have developed in response to repeated episodes
of rifting during the break-up of Australia and Antarctica in the Late Jurassic to Late
Cretaceous. The primary extension direction varied from N-S to NE-SW, resulting in normal
faults orientated E-W to NW-SE. Evidence from elsewhere in the basin suggests that the E-
W faults are likely to be the oldest and are associated with the earliest phases of rifting in
the Late Jurassic/Early Cretaceous. They tend to be steep and probably extend well into
basement. The Late Cretaceous faulting episode is dominated by ENE to NE trending
normal faults, that are less steep. Many of the Early Cretaceous faults were also
reactivated during this Late Cretaceous faulting episode. The most recent faulting in the

Tertiary section is mainly orientated NNE-SSW.

The eastern end of the Thylacine structure is controlled by the N-S striking Sorrell transfer
zone which marks the eastern limit of west to east rifting that separated Australia and
Antarctica. Fault orientations change abruptly along this zone due to the long history of
repeated strike-slip movement. The Sorell Transfer Zone is also the primary control on the

Shipwreck Trough, which developed in response to the trans-tensional movement.

Thylacine is bounded to the south by a large E-W normal fault and to the north by a large
NW-SE fault. The primary faults defining the horst penetrate up to the base of the
Tertiary, indicating significant growth of the structure during deposition of the Belfast

Formation.

The structure contains three main sub-culminations. Thylacine-1 tested the overall crest,
at the eastern end of the structure, where the main faults intersect at an acute angle.
Based on the seismic mapping, ultimate structural closure of the top porosity horizon is
defined by a spill-point across the northeast bounding fault. This point is approximately
coincident with the gas-water contact (GWC) in Thylacine 1 at a depth of 2298 mSS
(2323 mMDRT). Seismic amplitudes indicate that the field may also extend into a folded,
downthrown block, juxtaposed against the southern side of the main horst. This block is

partly encompassed by the overall closure.
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Figure 9. 3D Inline 1100 showing Top Porosity seismic amplitude anomaly over

Thularina Dracnact

D:\Thylacine-1 Interp WCR FINAL.doc



Thylacine-1 Page 27
T/30P
Interpretive Well Completion Report

6.3  Seismic Amplitudes

Seismic amplitudes in both the full and far stack volumes were an essential part of the
prospectivity assessment. At the top porosity horizon there is a distinct amplitude anomaly
over the Thylacine structure (Figure 9). The anomaly closely correlates to the time
closure, thereby supporting the conclusion that the structure is gas charged. This helped

to reduce the pre-drill risk.

Also supporting gas charge into the structure were several discontinuous flat reflections at
approximately the level of the structural spill-point. They were not all at precisely at the
same level in two-way-time (TWT), and hence it was difficult to be certain whether they
represented a single GWC, multiple contacts, or no contact at all. Lateral velocity
changes and interference by reflections from stratigraphic boundaries can result in GWCs
that are not flat in time sections. Despite the ambiguity in their interpretation, the flat
spots were considered most likely to be indicative of a GWC, and hence a contact was
predicted in Thylacine 1. However, the actual GWC came in 60.6 m deeper than expected

(see below).

6.4  Actual versus Predicted depths

The depth conversion of the time structure maps, on which the predicted depths for the
well were based, was done by calibrating seismic stacking velocities to nearby well
control. The main method of depth conversion used was an interval velocity approach that
was applied to each of the following horizons: a) Water bottom, b) Mid Miocene Event, c)
Top Mepunga Horizon, d) Base Tertiary and e) Top Porosity. As a crosscheck, an average
velocity approach was used to depth convert the Top Porosity horizon. Both methods gave
similar results. The final predicted depths, for intermediate horizons were based on two-
way-time picks and interval velocities derived from checkshot data in

La Bella 1. All final predicted depths together with the actual depths are shown in Table 2.

The uncertainty in the depth prognosis was estimated at +/- 50 m based on the range of T-
D curves from nearby wells. All tops down to the Top Porosity were within error except
the Upper Gellibrand Marl, Dilwyn Formation and Paaratte Formation which were 239 m,
124 m and 99.4 m high to prognosis respectively. The higher than expected picks for these
units is largely due to the lack of well control in this part of the basin and difficulty in

picking some events on seismic, in particular the Base Tertiary. The Top Porosity pick, in
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comparison, was only 7 m high to prognosis. However, the Waarre Formation, which was
thought to represent top porosity, came in 105 m low, due to the unexpectedly thick
overlying section of Flaxman Formation and lower Belfast sands (Thylacine Member) that
formed the upper part of the gas reservoir. The GWC prediction came in 60.6 m low. This
large depth error is thought to be due to the lack of precision with which the flat-spot
event can be picked off the seismic, and not a significant error in the velocity estimation
itself.

A time depth curve based on the check-shot survey for Thylacine 1 shows that the velocity
trend is similar to nearby wells (Figure 10). Details of the velocity survey and VSP can be

found in the Thylacine-1 Basic Data Report.
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Figure 10. Thylacine-1 Time-Depth curve
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7. GEOLOGICAL DISCUSSION

7.1 Previous Exploration

The drilling history in the eastern offshore Otway Basin is summarized in Table 3. Only two
wells had been drilled in the area encompassed by T/30P prior to Thylacine 1: Prawn A1
(1967) and Whelk-1 (1970). Both wells were drilled by Esso, but no hydrocarbon shows

were recorded.

Operator TD (m) Status Result

Pecten 1A Gas show, 145 mcf from 17 m of tight
Waarre

Prawn A1 No valid closure, good reservoir, poor
seal

Nautilus 1A Tertiary wedge play, no reservoir
found

Mussel 1 Not drilled in crestal location

Whelk 1 No seal

Triton 1 Poor reservoir, no closure mapped to
date

La Bella 1 Estimated 210 bcf OGIP

Minerva 1 Estimated 575 bcf OGIP

Eric the Red 1 No cross fault seal

Minerva 2A Thick Waarre sand development

Loch Ard 1 No Top Seal for Waarre reservoir

Conan 1 Ineffective fault seal

Champion 1 Upper Waarre absent, no cross fault
seal

Table 3: Drilling history in the eastern offshore Otway Basin.

In early 2000, the Joint Venture partners for T/30P acquired a 250 sq. km 3D seismic
survey over the Thylacine prospect. Thylacine-1 was the first well to be drilled based on

the interpretation of these seismic data.

7.2 Regional Geology

The Otway Basin formed in response to rifting between Australia and Antarctica during the
Late Jurassic - Late Cretaceous. The basin has a two-stage rift history, with the first stage
spanning the Late Jurassic and Early Cretaceous, followed by the second in the Late

Cretaceous. The second event was responsible for the formation of the Shipwreck Trough,
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which is where are the known gas discoveries to date in the offshore eastern Otway Basin
are located (see Figure 11).
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Figure 11. Tectonic elements, Otway Basin

The Shipwreck Trough formed in response to sinistral transtension along the Sorell Transfer
Fault during the Late Cretaceous, with significant thickening of Late Cretaceous sediments
centred along the axis of the trough. Initial sedimentation commenced in the Cenomanian
with the deposition of axially-dispersed marginal marine to fluvial-dominated sediments of
the Waarre Formation. This section thickens significantly into the trough and deposition
and preservation is dependant on the palaeotopography of the basin, which in turn was

dependent upon accommodation created by transpression adjacent to the Sorell Fault.

During the mid Turonian, an increase in rifting resulted in significant growth basinward of

the Mussel Fault Zone and Tartwaup Hingeline. This was followed by a major transgression
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culminating in the deposition of the Flaxman Formation in the late Turonian. A significant
increase in structural activity during the Coniacian and Santonian resulted in marked
relative uplift east of the Sorell Fault Zone and significant fault movement within the
trough itself. This change in structural style resulted in a complete reorganization of
sedimentation patterns within the Shipwreck Trough. On the high parts of fault blocks,
this period is marked by a depositional hiatus recorded by the absence of the C
.striatoconus dinoflagellate zone and by bathyl sedimentation in low areas. Subsequent
progradation from the east into the trough resulted in deltaic sequences within middle and
late Santonian such as those intersected in the Thylacine and Geographe Fields (i.e. the
Thylacine Member). A final widespread regional transgression in the Late Santonian (lower
I. cretaceum dinoflagellate zone) resulted in the deposition of a thick sequence of deep-
marine shale (Belfast Formation) throughout most areas of the basin east of the Sorell
Fault Zone. This shale forms the regional seal for the reservoir section in the Thylacine
and Geographe fields, and is also the top seal at other gas fields within the Shipwreck

Trough (eg. La Bella, Minerva).

Directly adjacent to, and to the east the Sorell Fault Zone, the Cenomanian through to the
base Tertiary was dominated by continental and nearshore sedimentation reflecting higher
palaeotopography and proximity to sediment source areas. These areas provided vast
volumes of sediment into the low area adjacent to the Sorell Fault Zone. This is evident
within the Late Cretaceous (Santonian to Campanian) sedimentary sections intersected in
Prawn A1 and Whelk 1, which are sandstone-dominated fluvial sequences. Within T/30P,
interpreted sand-dominated depositional sequences are evident on seismic data within the
Late Cretaceous and extend east of the Sorell Fault Zone into the structurally lower area

to the west.

Regional fold trends that plunge to the southwest are essential to defining prospectivity
within the Shipwreck Trough. Three such anticlines have been identified along the north -
south orientated Shipwreck Trough play fairway within the Investigator 3D area. One of
them, the ‘Geographe Anticline’, underlies the Geographe and Thylacine prospects, and is
interpreted to control the migration of hydrocarbons from the source kitchens. The folding
and stress field orientations are a composite of at least three different phases of
deformation. The first phase began in the Albian / Cenomanian with the initial uplift of
the Otway Ranges (crustal kink) in response to rift propagation from the west. The second
phase occurred during the Santonian in response to the opening of the Tasman Sea. The

third (and final) phase occurred towards the end of the Tertiary in the Mid to Late Miocene
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in response sea floor spreading inertia following the collision of Australian northern plate

margin with the Banda Arc.

Major east-west trending rift faults occur along the Shipwreck Trough together with the
transfer fault deformations. The Albian to Turonian east-west trending rift faults are
inferred to be perpendicular to the direction of extension. The rift and post rift
deformations mean that there are three main fault sets that dominate the Shipwreck
Trough. Extensional tectonics are accentuated towards the shelf margin by gravitational
effects. Features such as Thylacine occur over remnant resistant basement highs

surrounded by intense deformation.

The northwest-southeast trending listric normal faulting commenced in the middle of the
Late Cretaceous and terminated at the end of the Cretaceous with very little penetration
above the Palaeocene Pebble Point Formation. These faults commonly sole out on the
earlier fault sets. Secondary synthetic and antithetic faulting and rollover anticline
development is also present. Inversion due to north-northwest transpression is inferred to

have affected most structures in the eastern Otway, especially at Minerva.

A degraded north-south oriented wrench zone is present in the east of the Investigator 3D
and is best shown on the variance cube data (see Figure 8). This wrenching, which is the
result of crustal transtension, is manifest as a vertical north-trending fault that splays
vertically with keystone development. En echelon relay geometries are evident within the
3D, north of Geographe. The complex structural geometry south of Thylacine in the

vicinity of Prawn A1 is interpreted to be the product of wrench tectonics.

7.3 Contributions to Geological Concepts and Conclusions

Thylacine-1 was drilled as a vertical exploration well in T/30P designed to test the
hydrocarbon prospectivity of a large horst at the Late Cretaceous Waarre Formation level at
the southern end of the Shipwreck Trough. Prior to drilling, it was anticipated that
Thylacine-1 would intersect reservoir in both the Upper and Lower Waarre Formations.
Instead, Thylacine-1 encountered reservoir quality sandstone in the Flaxman and Upper
Waarre Formation and also intersected gas-saturated sandstone in a previously unknown

unit above the Flaxman Formation here termed the Thylacine Member.

Thylacine-1 proved the hydrocarbon potential of the Late Cretaceous interval in the

southern part of the Shipwreck Trough. The well showed significant thickening of the
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Flaxman and Waarre Formations compared with the equivalent section intersected in wells
such as Minerva 1 and La Bella 1. MDT data indicate a single gas column of 274.5 m was
intersected with a FWL of 2297.6mSS. The well contains a combined total of 138.3 m of
net pay in the Thylacine Member, Flaxman and Upper Waarre Formations. The Thylacine
Member is interpreted to have 47.5 m of net pay (N:G = 43.4%) with an average effective
porosity (PHIE) of 15.5%, average gas permeability of 8.6 mD, and average effective water
saturation (Swe) of 52.5%. The Flaxman Formation is interpreted to have 50.1 m of net
pay (N:G = 43.4%) with an average effective porosity of 16.7%, average gas permeability of
20.8 mD, and average water saturation of 43.4%. The Upper Waarre Formation is
interpreted to have 40.9 m of net pay (N:G = 80.2%) with an average effective porosity of
17.0%, average gas permeability of 27.2 mD, and average effective water saturation of
49.1%. Core data has confirmed fair to excellent reservoir quality within the fluvio-deltaic

Flaxman Formation.

The newly encountered Thylacine Member comprises a series of coarsening-upwards
progradational sequences that form a part of a large fluvio-deltaic sequence sourced from
the Prawn Platform to the east. Palynological data confirms that this unit is younger than

the Flaxman Formation and belongs to the Santonian O. porifera dinoflagellate zone.

A detailed palynological sampling programme using core, sidewall core and cuttings data
has, in co-ordination with the Geographe 1 and Thylacine 2 sampling programme, added
significant resolution to the dinoflagellate zonation scheme adopted herein. This has
allowed increased accuracy in the correlation between units within the Late Cretaceous in

this region.

Geochemical analyses from gas sampled at Thylacine 1 indicate a Type lll source for the
hydrocarbon. The gas composition of the two MDT samples (2054 mMDRT and 2166
mMDRT) from the Thylacine Member and Flaxman Formation are very similar with 82%
methane, 9% CO,, 8% wet gases and 1% nitrogen. The composition is similar to that
analysed at La Bella 1. Carbon isotope data indicates that the CO, is derived from a

diagenetic source rather than igneous.

Vitrinite reflectance data and RockEval analyses indicate the gas in Thylacine 1 has not
been generated in-situ, but is derived instead from source rocks elsewhere at depths in
excess of 3500m and maturities > 1.0 - 1.3% Ro. The source rocks are interpreted to be

carbonaceous siltstones and coals of the underlying Eumeralla Formation and/or more
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deeply buried Waarre and Flaxman Formation carbonaceous siltstones and coals to the
south. RockEval analysis of argillaceous sandstones and siltstones from the lower Belfast
Formation, Thylacine Member, Upper Waarre Formation and Lower Waarre Formation in
Thylacine 1 indicate these units contain Type Ill gas-prone kerogen with S2 vyields of
between 0.6 to 4.6 kg/tonne (typically < 2 kg/tonne). This suggests hydrocarbon expulsion
from these units would only be possible at thermal maturity levels considerably higher

than the present-day maturity of the Lower Waarre Formation (0.70% Ro) in the well.

Bright seismic amplitudes on good quality seismic data have provided a low risk indicator
for the presence of gas in Cretaceous reservoirs in the offshore Otway Basin. However,
Thylacine has shown that there is no precise correlation between seismic amplitudes or

flat spots and the presence of gas pore fill.
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EXECUTIVE SUMMARY

This report details a review of the reservoir quality and hydrocarbon saturation of three Late Cretaceous
formations intersected whilst drilling the exploration well, Thylacine-1 in T/30P in the Otway Basin,
Tasmania. The study entails an analysis of all available lithological data, and a complete petrophysical
analysis (Table 1).

The Thylacine Member (2048.5-2158.0 mMDRT) encountered at Thylacine-1 is interpreted to have
moderate reservoir quality. The sandstones that are present contain high clay volumes, averaging
26.4%. Calculated effective porosities average only 15.5% for these reservoirs. As a result, the log-
derived gas permeability is considerably reduced in comparison to other cleaner reservoirs, averaging
only 8.6mD, which will negatively affect this unit's producibility and recovery factor. The average
effective water saturation is 52.5%, and the net reservoir to gross is 43%.

The Flaxmans Formation (2158.0-2273.3 mMDRT) appears to have better reservoir development. The
sandstones present, on average, are cleaner than those above and have an average clay volume of
16.9%. The average effective porosity is higher (16.7%), and the gas permeability is significantly higher,
averaging 20.8mD. This unit has a net reservoir to gross of 43%, and an average effective water
saturation of 47%.

The interval between the top of the upper Waarre Formation and the interpreted GWC (2273.3-
2325.6mMDRT) has the best average reservoir parameters. The average clay volume in this unit was
only 14.6%, whilst the average effective porosity was similar to that for the Flaxmans Formation (17.0%).
This unit is interpreted to have an 80% net reservoir to gross ratio, average effective water saturation of
16%, and very good gas permeabilities, averaging 27mbD.

Between the four wells now present on the Thylacine and Geographe fields, sufficient core analysis data
is present to calibrate the log responses, and no more core analysis is considered necessary.

The spectral gamma ray data are in agreement with the petrological analysis, in that the dominant clay
mineral is kaolinite. These spectral gamma ray data also infer that the clay type present in the
sandstones, is of the same chemistry to those present in the shales. Therefore, little benefit is being
added by this log, and it is recommended that acquisition of the spectral gamma ray tool is not
necessary in future wells.

The LWD data acquired by Anadrill were not utilised in the interpretation of fluid saturations, as they are
responding with lower values than those measured using the wireline devices, presumably due to the
highly porous and permeable nature of these reservoirs encouraging the deep invasion of mud filtrate. It
is not recommended that LWD be acquired in future wells for the purposes of petrophysical evaluation.

FORMATION TOP BASE | GROSS |NET PAY |AVE. |AVE. |AVE. | AVE. AVE. AVE. AVE. [NETRES/
NAME FROM TO INTERVAL| INTERVL| VCL | PHIT |PHIE |AIR PERM|GAS PERM[WATER PERM|SWE | GROSS
mMDRT | mMDRT | mMDRT | mMDRT | % % % mD mD mD % %
Thylacine Member | 2048.50 | 2158.00 | 109.50 4750 |26.42|20.51|15.46| 10.89 8.61 3.17 5250 43.38
Flaxmans Formation | 2158.00 | 2273.30 | 115.30 50.07 |16.91|19.92|16.70| 25.90 20.82 7.74 46.73| 43.43
Upp. Waarre Fm-GWC | 2273.30 | 2325.60 | 52.30 4194 |1458|19.58|16.95| 33.62 27.16 10.13 49.06| 80.19
TOTAL 277.10 139.51 |19.45|20.02| 16.35| 20.86 16.69 6.19 49.39| 50.35
Upper Waarre Fm 227330 | 242420 | 150.90 101.40 | 17.79|19.15] 16.01 8.90 7.01 2.58 77.16| 67.20
Lower Waarre Fm 2424.20 | 2684.00 | 259.80 88.73 | 24.73|17.81| 13.65 2.22 1.70 0.62 9554 34.15

Table-1. Petrophysical Summary
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INTRODUCTION

Thylacine-1 is an exploration well drilled in 2001, and is located within the current T/30P permit
(Figure-1).
e Melbourneg®
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Figure 1. Location Map

The well intersected interbedded claystones, and moderate to excellent quality sandstones
displaying weak fluorescence and very good gas shows within the basal Belfast (Thylacine
Member), Flaxmans and Waarre Formations (Table-2). This report addresses the reservoir and
hydrocarbon-producing potential of all strata intersected between 2000 metres and the base of

complete log coverage at 2711.0 mMDRT.
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FORMATION / MARKER TOPS (m) REMARKS/SHOWS
MDRT [SUBSEA| THICK | TWT(ms)
Port Campbell Limestone 126.4 | 101.4 272.6 127 No Returns 126.4 - 752 mDRT
Gellibrand Marl 717.0
. Calcareous claystone interbedded with minor
Upper Gellibrand Marl 401.0 | 376.0 (430) 387 i o
sandstone and argillaceous calcilutite
Middle Miocene Seismic Marker - - - 565
Lower Gellibrand Marl Calcareous claystone interbedded with minor
) o 831.0 | 806.0 | (285.0) 735 ) o
Base Miocene Seismic Marker argillaceous calcilutite
Calcilutite  interbedded with  calcareous
Narrawaturk Marl 1116.0 | 1091.0 55.0 942
claystone
Mepunga Formation 1171.0 | 1146.0 65.0 981 Sandstone with rare claystone interbeds
Dilwyn Formation 1236.0 | 1211.0 | 164.6 1025 [Claystone with interbedded sandstone
. Claystone and silty claystone with minor
Paaratte Formation 1400.6 | 1375.6 | 303.4 1134 ) o
sandstone and argillaceous calcilutite interbeds
] Claystone with trace siltstone and sandstone
Belfast Formation 1704.0 | 1679.0 | 454.0 1324 .
stringers towards the base
) Interbedded sandstone, siltstone and claystone.
Thylacine Member 2048.5 | 2023.5 | (109.5) 1524
Gas shows.
. Interbedded sandstone, siltstone and claystone.
Flaxman Formation 2158.0 | 2133.0 115.1 1585
Gas shows.
Waarre Formation 436.9+
] Interbedded  fluvial sandstone, siltstone,
Upper Waarre Formation 2273.1| 2248.1 | (150.8) 1647 )
claystone & minor coal. Gas shows.
Lower Waarre Formation 2423.91 2398.9 | (189.1) 1727 |Interbedded sandstone and claystone
Top coals 2652.0 | 2627.0 1843
ToTAL DEPTH 2710.0 | 2685.0

Table 2. Stratigraphic Table

DATA AVAILABILITY AND QUALITY

Lithological Data

One conventional core cut between 2165.0 and 2201.0 mMDRT, had a 99.3% recovery. In order
to allow comparison of routine and special core analysis data with the results of the log analysis, it
was necessary to depth match the core to wireline depths. As a result of depth-matching the core
gamma ray to the wireline gamma ray, a bulk depth shift of 3.1 metres was necessary. To allow
for the fine scale variations in wireline depth due to cable stretch, core plug total porosity and log

derived total porosity were used to provide a fine tuning of the depth shift required, resulting in a
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further depth match that varied between -0.35 and 0.07 metres. A listing on the depth shifts
applied is included in Appendix-A.

Lithological information is provided by core, and mechanical and percussion sidewall core

descriptions, and cuttings descriptions summaries.

Mudlog Data

Baker Hughes were contracted to provide mudlogging services. A variable depth match was
applied to this mudlog data to conform to wireline log depths. The ROP and total gas curves were
used as the seed to depth match the mudlog data, to the wireline gamma ray and density curve
data. The depth match applied varied between —1.6 and 2.7 metres. A listing of the depth shifts
applied is included in Appendix-A. The raw and depth-shifted data are available in LAS ASCII
format on a CD-ROM adjoining this report.

Electric Log Data

MWD and LWD services were provided by Anadrill. Although the LWD logs were not used in this
interpretation, these data were variably depth matched to wireline depths in order to produce a
fully depth matched composite log suite, as the LWD gamma ray was logged to a deeper depth
than any wireline tool. The LWD gamma ray was match to the wireline gamma ray, and the depth
match varied between 1.7 and 4.3 metres. A summary of the tools and intervals acquired is in
Table-3, and a listing of the depth shifts applied is included in Appendix-A. The raw and depth-
shifted data are available in LAS ASCII format on a CD-ROM adjoining this report.

Schlumberger, who provided wireline services, logged the well in two suites. Suite-1 was logged
in a 12.25-inch hole, whilst Suite-2 was logged in an 8.5-inch hole. Table-2 contains a summary of
the logging tools run on the relevant log intervals. Comments upon log quality, herein discussed,
are limited to the first run in the hole as this is the super-combo run. The raw, edited, and merged

data are available in LAS ASCII format on a CD-ROM adjoining this report.

Overall the data is of a high quality, although there are two logs for which the data must be
guestioned from both logging suites. This hole was drilled with a mud containing barite. Barite,
however settles out as a solid, and therefore tends to concentrate in the mudcake. In a hole
displaying limited wash out, such as this one, the thickness of the mudcake build-up opposite
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porous sandstones can be estimated by the difference between the bit size and the caliper.
Despite several attempts at correcting the photo-electric factor (PEF) for this mudcake thickness, a
log resulted that displayed values as low as 1.0 opposite porous and permeable quartzose
sandstones, where the range of value should be between 1.8 and 2.2. As a result the PEF curve

was utilised in this analysis in a qualitative sense only.

Suite/Run Tool String Interval (IMMDRT) BHT (degC)

1/1 DGR-ARCS5 (LWD) 1845.4-2709.5

1/1 PEX(HRLA)-DSI-HNGS-SP 744.0-1833.3 78
1/2 PEX(HRLA)-DSI-HNGS-SP 1675.5-2713.0 104
2/2 MDT-GR 2049.0-2628.2 113
2/3 MSCT-GR 2050.0-2240.0 98
2/4 FMI-GR 2022.0-2503.0 106
2/5 CSI-GR 130.5-2707.0 114
5/6 CST-GR 1874.6-2704.2

Table-3. Log Data Acquired

The spontaneous potential (SP) log displays limited definition in differentiating the highly porous
and permeable sandstones from the intervening shales. Since both the mud, and the sea water
where the reference electrode was located, have a salinity of twice that of the formation water,
greater definition of sands and shales would have been expected on the SP log. As such, the SP

log was not utilised as a clay indicator or as an indicator of formation water chemistry.

Formation Test Data

One successful Modular Dynamics Tester (MDT) run resulted in the acquisition of 43 valid
pressure tests and three samples, plus a number of tight and super-charged pressure points.
These data are discussed in Appendix-3 of the Well Completion Report, and thus will not be

considered here further.

Routine and Special Core Analysis Data

A comprehensive routine (RCA) and special (SCAL) core analysis programme was undertaken
from horizontal and vertical plugs taken from Core-1. The range of analyses were measured
including ambient and overburden helium porosities; ambient, overburden, and Klinkenburg-
corrected horizontal and vertical permeabilities; probe permeabilities; grain densities; cation

exchange capacities; capillary pressures; relative permeabilities; cementation exponents; and
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saturation exponents. The results of many of these analyses are utilised in the petrophysical
model discussed herein, and for calibration and quality control of the results of the petrophysical
model. A selection of the cross-plots relevant to this petrophysical evaluation is included in

Appendix-C

Details of the acquisition, measurement and quality control of these data is discussed in Appendix-

2 of the Well Completion Report, and thus will not be considered here further.

As discussed earlier, these core analysis results have been depth matched to wireline depths
using the core gamma ray. The raw and depth shifted core analysis data are available in LAS
ASCIl on a CD-ROM adjoining this report.

BOREHOLE DATA

Hole Conditions

The borehole is in good condition within the 12.25-inch hole, displaying up to a 0.5 inch thick
mudcake build-up over good quality sands. Washouts do not exceed 0.5 inches, except for
between 1170 and 1230 metres, where the hole-size exceeds the bitsize by up to 2 inches. Hole
rugosity is commonly excessive within this interval, described as a marl, causing a loss in signal

from the pad contact wireline log tools.

Apart from directly beneath the 9.625-inch casing shoe, the hole condition within 8.5-inch hole
section is excellent. The caliper does not exceed the bitsize by any more than 0.5 inch, and the
mudcake build-up is limited to less than 0.2 inch. Hole rugosity is also minimal, except for one
peak at 2537 metres.

Mud Properties
The section encompassing the Thylacine Member, Flaxmans and Waarre Formations reservoirs
was drilled with a KCI-PHPA-Glycol-barite mud (Table-4).
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Bottom Hole Temperature
A Horner temperature plot generated for Suite-2 (Figure-2) yielded an extrapolated bottom hole
temperature of 116.5 degree Celsius at 2711.0 mMDRT. The maximum-recorded temperatures

from the individual logging runs were used to environmentally correct the wireline log data.

Mud Weight Rmnt @ Temp Viscosity Chlorides

Depth  Mud Type ™7 00 (W @ °C) (secllitre) (Ppm)

2713 | KC-PHPA | 133 | 0.074@ 20 59,000

Solids Potassium Ry, @ Temp Rpc @ Temp Fluid Loss Barite
(%) (ppm) WM @°C) (Wn @ °C) (cc) (%)

11.0 44,000 0.094 @ 20 0.455 @ 20 2.3 6.1
Table-4. Mud Properties

RESERVOIR QUALITY

The upper part of the interpreted interval down to 2048.5 metres is described as light to dark grey,

non-calcareous shale, and forms part of the Belfast Formation.

The Thylacine Member (2048.5-2158.0m) is described as light grey to white, fine to medium

grained, well-sorted sublitharenite to litharenite, interbedded with siltstones and minor claystone.

Between 2158.0 and 2273.3 m, the Flaxmans Formation is described as fine to coarse-grained,

poorly sorted sandstone, interbedded with siltstone and claystone.

The upper Waarre Formation between 2273.3 and 2423.9m is described as fine to coarse-grained

moderately well-sorted quartzose sandstones interbedded with siltstone and minor claystone.

The basal reservoir, the lower Waarre Formation (2423.9 — 2710.0m) contains a similar lithology to
the upper Waarre Formation, except that several thin coal seams are present, particularly in the

lower part of this unit.
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O[‘lg[n HORNER TEMPERATURE PLOT

Thylacine-1 Suite-2
WELL: Thylacine-1 LOG SUITE: Suite-2
PERMIT:  T/30P LOG DATE: 19-May-01
NOTES: Sensor measure points estimated. T.D.: 2713.0 (Logger)

Geologist: Chris Shield

BOTTOM DEPTH OF Max. Eq. Max

LOG TYPE LOGGED INTERVAL Tx T T/(Tx+T) TEMP TEMP

mRT (hrs) (hrs) Deg C Deg C

{Sensor Measure Point}

PEX(HRLA)-DSI-HNGS 2711.0 0.75 | 11.67 | 0.940 104 104.00
MDT-GR 2626.2 0.75 | 46.57 | 0.984 113 116.65
MSCT-GR 2238.0 1.25 [ 11.92 | 0.905 98 118.71
FMI-GR 2501.0 1.25 [ 19.92| 0941 106 114.90
CSAT 2705.0 125 | 27.92 | 0.957 114 114.25

Where: Tx = CIRCULATION TIME
T =TIME SNCE CIRCULATION STOPPED

130
125
120
] Extrapolated BHT
(&) ] 116.5degC @ 2711.0mRT
B 115 1
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w
@
©
— 110 A
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T/(Tx+T)

Figure-2. Suite-2 Extrapolated Borehole Temperature Plot
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LOG ANALYSIS METHODOLOGY

A complete listing of all reservoir zonations, petrophysical models, constants, and parameters

applied in the interpretation are included as Appendix-B.

Preparation

The final Schlumberger wireline data were loaded from Origin Energy’s master digital well log
database into the Crocker Data Processing (CDP) Petrolog v9.1.7 software. As there was data of
various resolutions, wireline data at 5 and 15cm, mudlog data at 50cm, and core plug data at 1cm
spacings, all available data were re-sampled to the finest 1cm resolution. This ensured that the
core plug data could be accurately depth-matched, and maximise the degree of correlation

between core and log-derived results.

Environmental Corrections

With the Platform Express tool, many environmental corrections are applied at the wellsite. The
field prints contain a parameter listing, that details which environmental corrections that have been
applied by the wireline engineer. This section summarises which corrections were applied, and

whether they were applied at the wellsite, or in the Petrolog software in the office.

The gamma ray (GR) curve was corrected for borehole size using the density caliper at the
wellsite. A KCI concentration correction was applied in the Petrolog software. For the purposes of
creating a composite log suite, the GR was corrected for casing thickness, where necessary, in the

Petrolog software.

The borehole size and bed thickness corrections were applied to the laterolog data via inverse
resistivity modelling at the wellsite. Invasion corrections were applied at the wellsite, resulting in a
true formation resistivity (Rt) and invaded zone resistivity (Rxo) curve provided by Schlumberger.

Mudcake thickness corrections were applied to the microlaterolog data at the wellsite.

The density (RHOB) log data were corrected for borehole size and mud density at the wellsite.
The compensated neutron (NPHI) log was corrected for borehole size and salinity, formation
temperature and pressure, mudcake thickness, and mud density at the wellsite. Formation salinity
and barite corrections were applied in the Petrolog software.
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Zonation
The well was zoned according to the formation tops in Table-1. These formational zones were
further subdivided into petrophysical facies, thus enabling the recognition of sand, silt, and clay-

rich rock types. Figure-3 displays an example of how these data were subdivided on a density
neutron cross plot.

Sul flur
| Saly

ChlLorite

guconite

#00- 10 = IR

Figure-3. Petrophysical facies sub-division of lithostratigraphic zones.

This subdivision enabled different inputs and constants to be applied to the different petrological
facies within each lithological unit. The identification of clay volume parameters and of clay
resistivity values was made more accurate is cross plot to be generated that displayed only those
points dominated by clay. By the same token the identification of formation water resistivity and
hydrocarbon density could now be evaluated using only sand-rich data points.
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Clay Volume and Porosity

Clay volume (VCI) was defined by application of a linear GR, RHOB-NPHI cross-plot, RHOB-DT
cross-plot, and sonic (DT) models (Figure-4). The minimum VCI calculated from all techniques
was applied as the VCI in the interpretation. VCI parameters were set to ensure that the average

values calculated from logs matched the core, sidewall cores and cuttings descriptions.

A linear density-neutron model was applied to derive porosity (PHIT), with a Wyllie sonic porosity
model being applied in badhole areas. Badhole was defined using cut-offs for differential caliper,
DRHO, and hole rugosity. The density and neutron data were corrected for hydrocarbon density
prior to determining the log derived total porosity. The total porosity was then matched to the
overburden helium core porosity, prior to the correction for Clay volume and the subsequent
derivation of effective porosity (Figure-5).

((rma_ r-b)/(rrna_rf))-Fj N
2

PHIT =

The log derived hydrocarbon density was calculated at 0.6 g/cc, by cross plotting effective porosity
versus the apparent grain density. As we know the hydrocarbon in these reservoirs is gas, and
therefore significantly less dense than 0.6 g/cc, it can be inferred that the area of investigation of

the density tool was affected by the presence of mud filtrate.

Lithology

Petrological studies, detailed in Appendix-7 of the Well Completion Report, and conducted on core
and sidewall cores samples from Thylacine-1, indicate that some of the sandstone reservoirs
contained significant amounts of carbonate cements and argillaceous matter. To allow for this
variable mineralogy, particularly the carbonate cementation, a complex lithology petrophysical
model was applied in preference to a silty sand petrophysical model. The application of this
complex lithology model aims to optimise the calculation of total porosity for subtle changes in the

matrix density as a result of changing concentration in carbonate cement.
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Figure 4. Clay volume determination. Comparison of results from the RHOB-NPHI, RHOB-DT, and GR
techniques for the upper Waarre Formation, 2335.2-2613.0 mMDRT.
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Horizontal Core versus Log Total Porosity correlation

@l’lgln Thylacine-1

0.25

y = 0.0106x
R?=0.7236

Log-derived total porosity (fraction)

0.15 e
0.1 ]
0.05 1
0
0.0 5.0 10.0 15.0 20.0 25.0

Overburden Helium Core Porosity (%)

Figure 5. Comparison of overburden Helium core porosity and log-derived total porosity.

This model however, does have its drawbacks. As previously discussed, the PEF log, which is an
essential component of the complex lithology model, is considered to be of dubious quality for
guantitative assessment, but valid qualitatively. It was therefore necessary to add a bulk
correction factor of 0.45 to the PEF data in order to optimise the distinction between quartz and
carbonate cements. The application of a complex lithology model also limits be type of water
saturation equation that can be applied to only those equations that utilise effective porosity, and
not total porosity.

Formation Water Resistivity

Although a water sample was recovered using the MDT tool, subsequent analysis proved it to be
and undefinable mixture of mud filtrate and formation water. As discussed previously, the SP log
is considered to be of dubious quality, and therefore was not utilised to derive a formation water

resistivity. Ultimately, the formation water resistivity was defined using the Rwa technique by the
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application of Hingle (Figure-7) and Pickett (Figure-8) crossplots of sandstone-dominated zones

beneath the gas water contact.

thulLacine _1 petrol 21583 2335, 15 ™ Zone &

-an0ooo

Figure 6. Hydrocarbon density derivation from cross-plot of effective porosity versus apparent grain density.

A review of offset well data with reliable formation water chemistries was conducted prior to the
drilling of Thylacine-1. The results of this study, and of the formation water resistivity derived from
logs and utilised in this study, are summarised in Table-5.
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Rw@ Temp Salinity

Well Depth (m) (Wm @ °C) (ppm NaCl Source
Thylacine-1 2335-2613 0.46 @ 25 13,000 Rwa derived from logs
Minerva-1 1816-1838 0.48 @ 25 13,800 DST-1 fluid recovery
Pecten-1A 1771-1784 0.32 @ 25 20,700 Production test fluid recovery
Conan-1 1830-1950 0.50 @ 25 11,700 Rwa derived from logs

Table-5. Waarre Formation water chemistry data

Water Saturation
Two water saturation equations were used to determine the optimal method of determining
hydrocarbon saturation from the wireline logs, an Indonesian equation and a Waxman-Smits

equation.

thulLacine_1_petro;

Figure 7. Hingle cross-plot defining formation water resistivity from upper Waarre Formation below the GWC.
Sand petrofacies displayed.
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The tortuosity factor (a) was kept constant at one. Values for the cementation exponent (m) and
the saturation factor (n) were determined from the results of the special core analysis study.

These values remained constant for each petrophysical facies, and across the various

lithostratigraphic units (Table-6,7).

Petro-facies Tortuosity Factor Cementation Saturation Clay Resistivity
(@) Exponent (m) Exponent (n) (RCI)
Sandstone 1.00 1.80 1.75 49.0 ohmm
Siltstone 1.00 2.00 1.95 49.0 ohmm
Claystone 1.00 2.35 2.15 49.0 ohmm

Table-6. Summary of electrical properties applied in the Indonesian Equation

i.0000

o N |

Hol. .00 - 1,00 = 0K EREE

0100

1, Oooo i0, ooo 100, oo

Figure 8. Pickett cross-plot defining formation water resistivity from upper Waarre Formation below the GWC.
Sand petrofacies displayed.
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Tortuosity Eactor Waxman-Smits Waxman-Smits
Petro-facies y Cementation Exponent Saturation Exponent
(a) * x
(m*) (n*)
Sandstone 1.00 1.95 2.05
Siltstone 1.00 2.15 2.25
Claystone 1.00 2.50 2.45

Table-7. Summary of electrical properties applied in the Waxman-Smits Equation

The Indonesian equation, which is an effective porosity system that calculates an effective water
saturation, derives its shale conductivity factor from the wireline resistivity log-derived Rt. A log
derived clay resistivity (RCI) is defined by cross plotting the apparent formation water resistivity
(Rwa) versus GR for the clay-rich petrophysical facies (Figure-9). This RCI value remains a
constant across all zones that are deemed to contain similar clay properties.

thybLacine_1_pelrol o

o100 Clooo 1, 0000 10,000

Figure 9. Clay resistivity derivation as applied in the Indonesian water saturation equation. Clay petrofacies
displayed.
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The Waxman-Smits equation contains total porosity as an input parameter, and therefore derives a
total water saturation. The shale conductivity factor for this equation is stated in terms of BQv,
where BQv is a function of formation water resistivity, formation temperature, and the
concentration of exchangeable cations (Qv). A relationship exists between Qv and the cation
exchange capacity (CEC), which is a parameter measured on all special core analysis plugs

obtained from this well.

_ 0.225T - 1.28- 0.0004059T 2

B
1+ Rw"?*(0.045T - 0.27)

_ CEC(1- PHIT)" graindensity
100" PHIT

Qv

A good relationship between core-derived CEC and log-derived VCI (Figure-10,11) enabled the
application of a variable Qv to be applied in the Waxman-Smits equation.

Applying a total porosity water saturation equation to a shaley sand petrophysical model is optimal,
as the matrix density is kept constant (i.e.2.65 g/cc) and changes in porosity only occur with
changes in clay content, given a constant fluid content. However, if applying a total porosity water
saturation equation to a complex lithology model, there are too many unknowns to provide a
unique answer as neither the matrix density nor the clay volume are fixed. An effective porosity
water saturation equation is better suited to application to a complex lithology model as the clay
volume is already taken into consideration in the conversion from total to effective porosity.

Both saturation equations were processed, but the Waxman-Smits equation encountered problems
when the clay volume was high. To enable comparison of the results of the two equations, it was
necessary to filter out all data values from the water saturation curve where the clay volume was
greater than 50%. Figure-12 displays a comparison of the results from these two equations over a

section of the gas-bearing reservoir.
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Thylacine-1 Clay Volume versus Cation Exchange Capacity

Equation y=a+bx+cx"2+dx”3
rM2=0.85515882 DF Adj r*2=0.80687842 FitStdErr=0.81206282 Fstat=29.520569
a=0 b=32.95668 c=-125.59979 d=167.9498
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Figure-10. Derivation of a variable Qv, via the relationship between core-derived CEC and log-derived VCI.

Thylacine-1 Clay Volume versus Cation Exchange Capacity

Equation y=a+bx+cx"2+dx”3
rMm2=0.85515882 DF Adjr*2=0.80687842 FitStdErr=0.81206282 Fstat=29.520569
a=0 b=32.95668 c=-125.59979 d=167.9498
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Figure-11. Zoomed view of the derived relationship between core-derived CEC and log-derived VCI.
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It is evident that the derived water saturation from the Waxman-Smits saturation equation obtains
a closer match to the core-derived irreducible water saturation (Cswi) capillary pressure
measurements than does the Indonesian equation. Whilst this would suggest that the water
saturations derived from the Waxman-Smits equation are more correct, significant portions of the
reservoirs exhibiting the lowest clay volumes exhibit 99% hydrocarbon saturation, which is not

considered to be possible.
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Figure-12. Comparison of results between the Indonesian and Waxman-Smits water saturation equations.

The y-intercept of the CEC versus VCI plots (Figures-10, 11) must be zero, so that in a perfectly
clean sandstone (i.e. VCI = 0), the Waxman-Smits equation reverts to an Archie Equation.
However, if the slope of the curve-fit of CEC versus VCI were higher between 0 and 10% VClI, this
would reduce the calculated Sw from the Waxman-Smits Equation for these clean sandstones.
This section of the curve is constrained by only two data points. With the addition of more data

from Thylacine-2 and Geographe-1, it is envisaged that this correlation will be improved. However,
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based on the current data, the results from the Indonesian Equation are considered more realistic

and are quoted in the following text, and reservoir summaries.

Permeability

As a component of the special core analysis study, gas-slippage and Klinkenburg-corrected
overburden permeabilities were measured from both horizontal and vertical core plugs. These
data act as a reference for any log-derived permeability equation. Permeability is often correlated
to porosity alone, but this correlation is fraught with inaccuracy, as there are other rock parameters
that can affect permeability. The intrinsic permeability of a rock is affected by its clay content, as
increasing clay content in the pore space will decrease the flow rate at which a fluid can pass, and
also increase the pressure gradient required to make the fluid flow. A useful qualitative indicator of
the distance which a fluid has been able to flow into a formation is given by the difference between
the true formation resistivity and the invaded zone resistivity (Rt-Rxo0). With decreasing flow rates

of mud filtrate into a formation, the difference between these values diminishes.

As the core analysis data have been accurately depth-matched to wireline depths, it is possible to
conduct a multiple linear regression of VCI, PHIT, and Rt-Rxo to derive an effective air

permeability curve. This log-derived permeability is displayed on Enclosure-1, and is derived as

Ky, =5.831 PHIT- 4320 VCl- 0849 log(Rt- Rx9- 0.10C

This technique produces a 76% correlation co-efficient between the measured overburden
Klinkenburg-corrected permeabilities and the log-derived gas permeabilities. This equation is valid
only for this well, as data from Thylacine-2 and Geographe-1 have not been considered here. It is
planned to produce a single permeability equation that is valid for the gas-bearing reservoirs in
both fields as a component of a future study. This equation is only valid for reservoirs above the
gas water contact (GWC), as the values for Rt and Rxo are affected by the nature of the fluid in the
pore space. Although average permeabilities have been quoted for rocks below the GWC in
subsequent sections of this report, it should be remembered that any reported average log-derived

permeabilities in water-bearing strata would be expected to under-estimate true values.
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The SCAL data were used to derive a correlation between the overburden air, and both gas and
water permeabilities (Figures-13,14). These relationships were used to generate gas and water

permeability curves, which are also only quantitative above the GWC.
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Figure-13. Relationship between core-derived overburden air permeability and gas permeability.

Reservoir Summary Parameters

The cut-off limits for petrophysical parameters are detailed in Table-8. A maximum clay volume of
40% is the basis of the net rock calculation. Net reservoir is defined as those net rocks having a
log-derived overburden Klinkenburg-corrected horizontal air permeability of 0.1mD. Average
effective water saturations are reported for zones above the gas-water contact. The petrophysical

results are summarised in Table-9.

Reservoir VClI< (%) K> (mD)
Thylacine Member, Flaxmans Formation, Waarre Formation 40 0.1

Table-8. Cut Off Parameters
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Figure-14. Relationship between core-derived overburden air permeability and water permeability.
FORMATION TOP BASE GROSS |NET PAY|AVE. |AVE. |AVE. | AVE. AVE. AVE. AVE. [NETRES/
NAME FROM TO INTERVAL| INTERVL|VCL | PHIT |PHIE |AIR PERM|GAS PERM|WATER PERM|SWE | GROSS
mMDRT | mMDRT | mMDRT | mMDRT | % % % mD mD mD % %
Thylacine Member 2048.50 | 2158.00 | 109.50 4750 |2642(20.51|1546| 10.89 8.61 3.17 5250 43.38
Flaxmans Formation | 2158.00 | 2273.30 115.30 50.07 |16.9119.92 | 16.70 25.90 20.82 7.74 46.73| 4343
Upp. Waarre Fm-GWC | 2273.30 | 2325.60 52.30 4194 | 1458|1958 |16.95| 33.62 27.16 10.13 49.06 | 80.19
TOTAL 277.10 139.51 [19.45(20.02|16.35| 20.86 16.69 6.19 4939 50.35
Upper Waarre Fm 2273.30 | 242420 | 150.90 101.40 |17.79]19.15]| 16.01 8.90 7.01 2.58 77.16| 67.20
Lower Waarre Fm 2424.20 | 2684.00 259.80 88.73 |24.73|17.81( 13.65 2.22 1.70 0.62 9554 | 34.15
Table-9. Reservoir Summary
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Fluid Contacts

A gas-oil contact cannot be identified from the logs, and it is assumed that the reservoir at the
Thylacine-1 location does not contain an oil-leg. The lowermost gas-bearing sandstone is present
at 2324.8-2325.5 mMDRT. A three-metre shale separates this sandstone from another this
sandstone at 2328.5-2329.4 mMDRT, which is interpreted to contain only residual hydrocarbons.

Therefore a gas-water contact is identified between 2325.5 and 2328.5 mMDRT, based upon
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DISCUSSION

The Thylacine Member (2048.5-2158.0 mMDRT) encountered at Thylacine-1 is interpreted to have
moderate reservoir quality. The sandstones that are present contain high clay volumes, averaging
26.4%. Calculated effective porosities average only 15.5% for these reservoirs. As a result, the

log-derived gas permeability is considerably reduced in comparison to other cleaner reservoirs,
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averaging only 8.6mD, which will negatively affect this unit’'s producibility and recovery factor. The

average effective water saturation is 52.5%, and the net reservoir to gross is 43%.

The Flaxmans Formation (2158.0-2273.3 mMDRT) appears to have better reservoir development.
The sandstones present, on average, are cleaner than those above and have an average clay
volume of 16.9%. The average effective porosity is higher (16.7%), and the gas permeability is
significantly higher, averaging 20.8mD. This unit has a net reservoir to gross of 43%, and an

average effective water saturation of 47%.

The interval between the top of the upper Waarre Formation and the interpreted GWC (2273.3-
2325.6mMDRT) has the best average reservoir parameters. The average clay volume in this unit
is only 14.6%, whilst the average effective porosity is similar to that for the Flaxmans Formation
(17.0%). This unit is interpreted to have an 80% net reservoir to gross ratio, average effective

water saturation of 16%, and very good gas permeabilities, averaging 27mD.

Between the four wells now present on the Thylacine and Geographe fields, sufficient core
analysis data is present to calibrate the log responses, and no more core analysis is considered

necessary.

Given the thinly-bedded nature of the Thylacine Member and Flaxmans Formation, it is
recommended that all wireline logs are acquired in high resolution mode. To enable consistency in
logging responses, and avoid subtle variations in the measurement of different company’s logging
tools, it is recommended that the same principle logging suite (PEx(HRLA)-DSI-SP) be run in
subsequent wells. This is particularly relevant, as core to log correlations have been made using

these data, and subsequent wells on these fields are unlikely to contain further cores.

The nature of the PEF data acquired by Schlumberger is of particular concern, as the quality of
this curve directly affects the ability to distinguish the presence and volume of any carbonate
cements present. The PEF data is severely affected by even small volumes of barite in the mud,
as barite tends to come out of solution and concentrate in the mudcake. The estimation of the
thickness and concentration of the barite in the mudcake is further hampered when the hole
washes out. It is recommended that the addition of barite in the mud be limited, and if possible,

not included.
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The spectral gamma ray data are in agreement with the petrological analysis, in that the dominant
clay mineral is kaolinite. These spectral gamma ray data also infer that the clay type present in the
sandstones, is of the same chemistry to those present in the shales. Therefore, little benefit is
being added by this log, and it is recommended that acquisition of the spectral gamma ray tool is

not necessary in future wells.

The LWD data acquired by Anadrill were not utilised in the interpretation of fluid saturations, as
they are responding with lower values than those measured using the wireline devices,
presumably due to the highly porous and permeable nature of these reservoirs encouraging the
deep invasion of mud filtrate. It is not recommended that LWD be acquired in future wells for the

purposes of petrophysical evaluation.

CONCLUSIONS / RECOMMENDATIONS

The Thylacine Member (2048.5-2158.0 mMDRT) contains sandstones that, due to their
argillaceous nature, would be likely to be capable of only moderate producibility.

The Flaxmans and upper Waarre Formations (2158.0-2325.6 mMDRT) contains cleaner
and more porous and permeable sandstones that would be expected to achieve high gas
production rates.

The reservoirs are sufficiently simple mineralogically to warrant removing the spectral
gamma ray from future logging suites.

Core-to-log correlations of porosity and permeability are adequate to suggest that the
acquisition of further core and core analysis data would not significantly increase the
confidence level applied to the petrophysical analysis.

The addition of barite to the mud should be limited or eradicated if possible, in order to
improve the quality and reliability of PEF data in future wells.

There is no petrophysical requirement to acquire LWD data in future wells, as the wireline
resistivity data is considered a more reliable indicator of the nature and volume of the

fluids in the pore space.
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APPENDIX - A
Log Depth-matching Summary

MUDLOG TO W RELI NE

DEPTH MATCH LOGS - MNEMONI C

ROP TGAS WOB RPM SPP FLOW SPM TQAV TQVA LAG TPIN TPOT MY N MAOT Dxc BI TD BI TT TBR TVD
CLC2 CG3C4iC4Anc4 G iC nCs C2 CALC DOLO

PRI MARY CURVE NO. = 1

REFERENCE LOGS - MNEMONI C
ECGR RHOZ

DEPTH UNI TS = M
148. 692 148. 692
622. 402 623. 316
711. 454 711.911
784. 504 785. 927
793. 496 795.172
830. 885 831. 545
853. 592 854. 253
940. 562 941. 527
985. 368 986. 028
1004. 468 1005. 332
1046. 480 1047.090
1055. 167 1055. 370
1078. 687 1079. 652
1114. 654 1114.654
1128. 522 1128. 167
1144.372 1143. 864
1152. 398 1153.211
1161.491 1161. 339
1170. 584 1171.702
1180. 389 1182. 167
1215. 644 1217.828
1247.546 1249. 223
1267.460 1268. 781
1307. 338 1307. 744
1345. 692 1345. 032
1380. 388 1379.982
1400. 708 1401. 318
1479. 499 1479. 296
1517.396 1515.770
1551. 635 1551. 432
1576.527 1576. 730
1584. 655 1585. 265
1608. 531 1609. 903
1628. 546 1629. 563
1665. 529 1666. 596
1703.476 1704. 289
1724.609 1725.473
1770.888 1770.990
1788.516 1788.973
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1926. 488 1926. 285
1968. 551 1968. 449
2006. 549 2005. 330
2048. 662 2049.120
2059. 483 2060. 651
2089. 556 2091. 843
2114.499 2115.515
2137.461 2139. 086
2170.532 2172.208
2177.695 2179.523
2188. 667 2190. 496
2220. 468 2220. 417
2228.850 2229. 460
2238.197 2238. 248
2258. 314 2257. 806
2270. 455 2269. 896
2301. 342 2300. 123
2311.552 2310.029
2336.597 2335. 937
2345.538 2344.979
2361. 083 2361.997
2379. 574 2380. 945
2390. 445 2392.528
2411.578 2412.238
2429. 256 2429. 561
2448. 357 2448.814
2458. 669 2459. 685
2481.936 2483. 206
2515. 362 2516. 327
2544, 470 2545.944
2575.560 2577.541
2604. 211 2606. 091
2624.582 2627.274
2636. 622 2637.943
2661. 666 2662.479

MAD TO W RELI NE

DEPTH MATCH LOGS - MNEMONI C
GR_ARC_F A16H_UNC A22H UNC A28H_UNC A34H_UNC A40H_UNC P16H UNC P22H_UNC P28H_UNC
P34H_UNC P40H_UNC ROP5_RM

PRIMARY CURVE NO. = 1

REFERENCE LOGS - MNEMONI C
ECGR

DEPTH UNITS = M
1859. 077 1861. 160
1865. 935 1868. 068
1879.295 1881.683
1897. 583 1900. 276
1908. 099 1910. 740
1914. 246 1916. 938
1930. 552 1932. 940
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1944. 776 1947.113
1954. 428 1956. 664
1969. 262 1971. 446
2006. 041 2008. 022
2020. 011 2021.942
2039. 722 2041.754
2050. 745 2052.574
2064. 106 2066. 392
2073. 707 2075.993
2090. 268 2092. 604
2099. 412 2101.799
2113.178 2115.719
2129.079 2131.873
2147.672 2150. 466
2157.171 2159. 915
2167.077 2170. 430
2177.288 2180. 844
2206.803 2208. 530
2223.110 2224.989
2237.893 2239.620
2255. 469 2257. 349
2271.878 2274.113
2282. 647 2284.984
2299. 361 2301.901
2308. 555 2311.197
2324.049 2326.691
2337.562 2340. 509
2355.291 2358. 441
2373.529 2376. 830
2386. 533 2390. 242
2396. 185 2399. 843
2412. 238 2415.794
2428.596 2431.796
2445.512 2448. 865
2462. 733 2466. 340
2477.770 2481. 428
2494. 788 2498. 344
2508. 809 2512.568
2520. 493 2524.151
2531. 720 2535. 377
2544, 217 2548.179
2559. 710 2563.724
2572. 715 2576.779
2586. 177 2590. 241
2599. 589 2603. 805
2610. 104 2614. 168
2623.820 2628.087
2634. 488 2638.552
2650. 795 2654. 707
2667.407 2671.064

CORE TO W RELI NE

DEPTH MATCH LOGS - MNEMONI C
CPOO COGR CKHP CPOR CKHK CKVK CGDN SNUM CM CMr CCEC CQv CN CN* CSw CSwi CKg CKw
PRI MARY CURVE NO. = 1
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REFERENCE LOGS - MNEMONI C
PHI T- CPX

DEPTH UNITS = M
2168.800 2168.550
2172.440 2172.230
2173. 340 2173. 320
2176. 530 2176.610
2178.010 2177.960
2182.010 2181.790
2183. 460 2183. 330
2187.300 2187. 140
2189.800 2189. 660
2196. 230 2196.070
2202.850 2202.610



ORIGIN ENERGY RESOURCES LIMITED
THYLACINE-1 PETROPHYSICAL REVIEW, T/30P, OTWAY BASIN

APPENDIX - B
Petrophysical Parameter Listing

LOG ANALYSI S REPORT BY PETROLOG REVI SION 9. 10
File name: thylacine_1 petro.pro 13/03/2003 13:36:51

Conpany : ORI G N ENERGY RESQURCES LTD
Vel | Nane : THYLACI NE- 1
Field . Thyl aci ne
Country : Australia
State : Tasmani a
Field Location : Oway Basin
Latitude : 039 14" 27.592" S DVB
Longi t ude : 142 54' 44.169" E DVB
Per manent Datum : LAT
El evation of PD : .00 M
Hol e depth M Tenperature C Gradient Deg C/ 100 M
2713.0 104. 40 3.0010
1833. 3 78. 00 2.8001
.0 26. 67
Log data
Col umm Logs Logs
Posi tion Avai l abl e Used
1 DEPT DEPT
ECGR
3 SPDC SP
4 BS
5 DT4s
6 HCAL CALI
7 HDRA DRHO
8 PEFZ
9 RHOZ
10 RLAL
11 RLA2
12 RLA3 LLS
13 RLA4
14 RLAS
15 RT_H ERT
16 RXO_ MBFL
17 TNPH
18 HCGR
19 HFK POTA
20 HSGR
21 HTHO THOR
22 HTPR THK
23 HTUR
24 HUPR
25 HURA URAN
26 RXQz
27 DT4P DT
28 RHO8 RHOB
29 EHGR
30 HTNP NPHI
31 PEF8 PEF
32 RXC8
33 SP
34 LI TH
35 MJUD_
36 ROP
37 WoB
38 RPM
39 SPP
40 FLOW
41 SPM
42 TQAV
43 TGAS
44 Cl
45 c2
46 C3
47 (o7}
48 ic4
49 nc4
50 c5
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R
FLAG

Log scaling data

Log Scal i ng
Mhenoni ¢ Option
1

M neral table
Zone no.
For mati on Nane
Top depth
Bott om dept h
USER Log type
Coal USER m n
Coal USER nmax

Zone no.
Formati on Nane
Top depth
Bott om dept h
USER Log type
Coal USER m n
Coal USER nmax

Li t hol ogy nodel s

1
Bel f ast M
2000. 000
2048. 750
RHO8
. 000
2.000

11
Upper Waa
2335. 157
2613. 670
RHO8
. 000
2.000

1. Sand- Dol onmite

2. Sand- Li nest one
3. Sand

4, Li mest one

5. Dol om te

6.

CPX flag val ues

1. VCL greater
2. VN greater
3. VS greater

Li mest one- Dol om te

than 0. 95
than 0.75
than 0.75

Cal i per recorded in : Inches
Mud wei ght units g/ cc
Density log units g/ cc
DRHO log units g/ cc
Sonic log units Us/ft
Neutron log units LS POR
Density tool type : LDT
RHO (H,MA f) units : g/cc
Dens. X-plots units : g/cc
GRV units : Mobl
Coef f . Coef f.
A B
. 40000 1. 00000
2 3 4 5 6 7 8
Fl axmans Fl axmans Flaxmans Fl axmans UpperWaa UpperWaa Upper Waa
2048. 750 2048.750 2048.750 2048.750 2158.310 2158.310 2158.310
2158.310 2158.310 2158.310 2158.310 2335.148 2335.148 2335.148
RHCB RHCB RHCB RHCB RHCB RHCB RHCB
. 000 . 000 . 000 . 000 . 000 . 000 . 000
2.000 2.000 2.000 2.000 2.000 2.000 2.000
12 13 14
UpperWaa UpperVWaa LowerWaa
2335.157 2335.157 2613.670
2613.670 2613.670 2713.000
RHCB RHCB RHCB
. 000 . 000 . 000
2. 000 2. 000 2. 000
2.64 to 2.89
2.64 to 2.75
2.64 to 2.69
2.67 to 2.75
2.75 to 2.89
2.68 to 2.89

9
Upper Waa
2158. 310
2335. 148
RHOB8
. 000
2.000

10
Upper Waa
2335. 157
2613. 670
RHO8
. 000
2.000
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4. Bad hole condition
5. Matrix density greater than Lithol ogi cal nodel
6. Matrix density less than Lithol ogi cal nodel
7. Porosity derived from Sonic Log
8. Porosity derived fromor limted by PH MAX
9. Porosity derived fromDensity Log
$. Pay zone
Wat er saturation equations
1. Indonesia
2. Si mandoux
3. Fertl & Hammock
4. Lam nar
5. Bussian
6. User defined
7. Single Sonic
VGRTYPE : Vclay from GR Equations used
0. Not Used
| GR=( GR- GRmi n) / ( GRmax- GRm n)
1. Linear VGR=I GR
2. Asymmetric (S shaped)
Defined by 2 sets of internediate points
t hrough which the S bend passes through.
GR1, VGR1 and GR2, VGR2.
Stei ber equation: VGER=IGR (A + (A1L0)*IR
3. Steiber 1 A=2.0
4. Steiber 2 A=3.0
5. Steiber 3 A=4.0
6. Steiber 50%
Ais conputed to give VGR= 0.5 when GR = GR50%
7. Larinov AOd Rocks: VGR= (2**(2*I1GR)-1.0)/3.0
8. Larinov Tertiary : VGR= 0.083*(2.0*(3.7058*IGR)-1.0)
9. davier © VGR= 1.7-SQRT(3.38-(1GR+0. 7)**2.0)
Cenmentation factor m
1. Linear m=m
2. Shell formula m= 1.87 + 0.019/PH
3. Borai formula m= 2.2 -0.035/(PH +0. 042)
THYLAC!I NE- 1 Conpl ex Lithol ogy Results
ORI G N ENERGY RESOURCES LTD 13- 03- 2003
Neut r on RT Determ nation
Loggi ng Conpany Mud type | og type Fl ags by priority
0. Schl umber ger 0. Nad 0. CNL CORR 23. ERT (external RT)
1. HLS 1. KA % 1. TNPH 1. Dual Laterolog - RXO
2. Dresser 2. Ol-base 2. SNP 20. PHASOR- SFL
3. BPB/ Reeves 3. Barite 3. N 21. PHASOR- RXO
4. Sperry MAD 4. HLS DSN2 2. Dual Induction - LL8
5. Baker MAD 5. CNL PRE 86 3. I LD SFL-RXO
6. Anadril MAD 6. APLU 10. DI L-SFL
7. Conput al og 7. FPLU 11. DIL-LL3
8. Probe 8. CDN 6.5" 8. ILD & 16 inch Nornal
9. Tucker 9. CDN 8.0" 17. LLD-LLS
For mati on 10. ADN 6. 75 18. | D PHASOR
Wat er 11. ATLAS 2435 CN 4. 1LD
0=Nad 12. ATLAS 2420 CN 5. LLD
1=NaHCCB 13. ATLAS SNP 6. LL3 or LL7
14. BPB/ Reeves 7. Dual Laterolog
15. HLS G 13. LLS
16. Tucker _SNP 19. | M PHASOR
17. Tucker _CNL 14. 1LM
15. LL8
9. 64 inch Normal Log
12. SFL
22. N16
16. RXO
0. No RT I ogs
Zone no. 1 2 3 4 5 6 7 8 9 10
For mati on Nane Bel fastM Fl axmans Flaxmans Flaxmans Fl axmans UpperWaa UpperWaa UpperWaa UpperWaa Upper\Waa
Top depth 2000. 000 2048.750 2048.750 2048.750 2048.750 2158.310 2158.310 2158.310 2158.310 2335.157
Bott om dept h 2048. 750 2158.310 2158.310 2158.310 2158.310 2335.148 2335.148 2335.148 2335.148 2613.670
Loggi ng Conpany 0 0 0 0 0 0 0 0 0 0
Mud type 4 4 4 4 4 4 4 4 4 4
Formati on Water Type 0 0 0 0 0 0 0 0 0 0
Neutron Log Type 1 1 1 1 1 1 1 1 1 1
Zone no. 11 12 13 14
For mati on Nane Upper Waa UpperWaa UpperWaa Lower\VWaa
Top depth 2335. 157 2335.157 2335.157 2613.670
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Bott om dept h

Loggi ng Conpany 0 0
mud type 4 4
Formati on Water Type 0 0
Neutron Log Type 1 1
Zone no. 1 2
For mat i on Bel fastM Fl axmans
1. Top depth 2000. 000 2048. 750
2. Bottomdepth 2048.750 2158.310
3. No | ogs
4. No |ogs . 000 . 000
5. RM . 0940000 . 0940000
6. Tenp. RM 20. 000 20. 000
7. RWF . 0742000 .0742000
8. Tenp. RWF 20. 000 20. 000
9. RMC . 455 . 455
10. Tenp. RMC 20. 000 20. 000
11. Bit size 8. 500 8. 500
12, Mud w 1.330 1.330
13. SSP . 000 . 000
14. RW (SP) . 0292780 . 0286319
15. Tenperature 83.734 86. 110
16. RW@FT . 196 . 192
17. RW@5F(23.9C . 455 . 455
18. RWsalinity 13000.000 13000.000
19. RW @FT . 0292780 . 0286319
20. RWF salinity . 115 . 115
21. RM@FT . 0370907 . 0362722
22. RHOH . 500 . 500
23. Gas Flag 1. 000 1. 000
24. RHO F 1.071 1. 070
25. t F 188.969  188.969
26. RHOVA 2. 680 2. 650
27. PHIN min -. 0350000 -.0350000
28. t MA 55. 500 55. 500
29. t MAmn 48. 000 48. 000
30. Sonic option . 000 . 000
31. Conpact/Ovrt 1. 000 1. 000
32. CAL cut off 16. 000 16. 000
33. RURO. cut of f 1. 000 1. 000
34. DRHO cut off 150 150
35. Bad Hol e 000 000
36. No clay SP SP
RT RT
N N
MN MN
SN SN
37. Vclay Flag 000 000
38. Vclay type 000 . 000
39. Vclay inpl 200 200
40. Vclay outl 150 150
41. Vclay inp2 800 800
42. Vclay out2 800 800
43. Vclay 50% . 500 500
44, Vcl ayGR type 1. 000 1. 000
45. GR clean 17. 969 17. 969
46. GR clay 123.059  123.059
47. GR1 36. 000 36. 000
48. VGRL . 100 . 100
49. GR2 84. 000 84.000
50. VGR2 . 800 . 800
51. GR50% 70. 000 70. 000
52. Rclay 49. 000 49. 000
53. Rlimt 1000. 000 1000. 000
54. Rclayl flag 000 000
55. Rclayl 1. 000 1. 000
56. Vcl @Rclayl 150 . 150
57. RHOB sand 2.150 2.150
58. RHOB silt 2.620 2.620
59. RHOB cl ay 2.570 2.570
60. RHO Dry O ay 2.700 2.700
61. Rhob Calcite 2. 850 2. 850
62. PHI N Sand . 250 . 250
63. PHIN silt . 0200000 . 0200000
64. PHIN cl ay . 356 . 356
65. Phin Calcite . 100 . 100
66. PHISILT . 0200000 . 0200000
67. Calcite Flag . 000 . 000
68. t clay 85. 603 85. 603
69. Mclay . 689 . 689

2613.670 2613.670 2613.670

ROMO

3

FI axmans

2048. 750
2158. 310

. 000

. 0940000
20. 000

. 0742000
20. 000

. 455

20. 000
8.500
1.330

. 000

. 0286319
86.110

. 192

. 455
13000. 000
. 0286319
. 115

. 0362722
. 500

1. 000

1. 070
188. 969
2.650

-. 0350000
55. 500
48. 000

. 000

1. 000
16.
1. 000

123.
36.

84.
70.

1000.

NN
o1
<
e

. 0200000
. 356

. 100

. 0200000
. 000

85. 603

. 689

2713. 000

ROMO

4

FI axmans

2048. 750
2158. 310

. 000

. 0940000
20. 000

. 0742000
20. 000

. 455

20. 000
8. 500
1.330

. 000

. 0286319
86.110

. 192

. 455
13000. 000
. 0286319
. 115

. 0362722
. 500

1. 000
1.070
188. 969
2.650

-. 0350000
55. 500
48. 000

. 000

1. 000
16.
1. 000

123.
36

84.
70.

1000.

=
o
o
o

NESESESI S
6]
~
o

. 0200000
. 356

. 100

. 0200000
. 000

85. 603

. 689

5 6 7
Fl axmans

2048. 750 2158.310 2158.310
2158.310 2335.148 2335.148
. 000 . 000 . 000
. 0940000 .0940000 .0940000
20. 000 20. 000 20. 000
. 0742000 .0742000 .0742000
20. 000 20. 000 20. 000
. 455 . 455 . 455
20. 000 20. 000 20. 000
8. 500 8. 500 8. 500
1. 330 1. 330 1. 330
. 000 . 000 . 000
. 0286319 .0275328 .0275328
86. 110 90. 407 90. 407
. 192 . 185 . 185
. 455 . 455 . 455
13000. 000 13000. 000 13000. 000
. 0286319 .0275328 .0275328
. 115 . 115 . 115
. 0362722 .0348798 .0348798
. 500 . 500 . 500
1. 000 1. 000 1. 000
1. 070 1. 070 1. 070
188. 969 188. 969 188. 969
2. 650 2.630 2.630
-. 0350000 -.0350000 -.0350000
55. 500 55. 500 55. 500
48. 000 48. 000 48. 000
. 000 . 000 . 000
1. 000 1. 000 1. 000
16. 000 16. 000 16. 000
1. 000 1. 000 1. 000
. 150 150 150
. 000 000 . 000
SP SP SP
RT RT RT

N N N
WN MN MN
SN SN SN
. 000 000 . 000
. 000 000 . 000
. 200 200 . 200
. 150 150 . 150
. 800 800 . 800
800 800 800
. 500 . 500 . 500
1. 000 1. 000 1. 000
17. 969 17. 969 17. 969
123. 059 123. 059 123. 059
36. 000 36. 000 36. 000
. 100 . 100 . 100
84. 000 84. 000 84. 000
. 800 . 800 . 800
70. 000 70. 000 70. 000
49. 000 49. 000 49. 000
1000. 000 1000. 000 1000.000
. 000 . 000 . 000
1. 000 1. 000 1. 000
150 . 150 . 150
2.150 2.231 2.231
2.620 2.620 2.620
2.570 2.570 2.570
2.700 2.700 2.700
2. 850 2. 850 2.850
. 250 . 229 . 229
. 0200000 .0200000 .0200000
. 356 . 356 . 356
. 100 . 100 . 100
. 0200000 .0200000 .0200000
. 000 . 000 . 000
85. 603 85. 603 85. 603
. 689 . 689 . 689

8

9

10

Upper Waa UpperVWaa UpperWaa UpperWaa UpperWaa

2158.310 2158.310 2335.157
2335.148 2335.148 2613.670

. 000

. 0940000
20. 000

. 0742000
20. 000

. 455

20. 000
8. 500
1.330

. 000

. 0275328
90. 407

. 185

. 455
13000. 000
. 0275328
. 115

. 0348798
. 500

1. 000
1.070
188. 969
2.630

-. 0350000
55. 500
48. 000

. 000

1. 000
16.
1. 000

123.
36.

84.
70.

1000.

NN
o1
N
IS

. 0200000
. 356

. 100

. 0200000
. 000

85. 603

. 689

. 000

. 0940000
20. 000

. 0742000
20. 000

. 455

20. 000
8. 500
1.330

. 000

. 0275328
90. 407

. 185

. 455
13000. 000
. 0275328
. 115

. 0348798
. 500

1. 000
1.070
188. 969
2.630

-. 0350000
55. 500
48. 000

. 000

1. 000
16.
1. 000

123.
36.

84.
70.

1000.

=
o
o
o

NN
o1
i<
s

. 0200000
. 356

. 100

. 0200000
. 000

85. 603

. 689

. 000

. 0940000
20. 000

. 0742000
20. 000

. 455

20. 000
8. 500
1.330

. 000

. 0259489
97. 240

. 174

. 455
13000. 000
. 0259489
. 115

. 0328733

123.
36.

84.
70.

1000.

=
o
o
o

NN
o1
i<
S

. 0200000
. 356

. 100

. 0200000
. 000

85. 603

. 688
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70. N clay . 430 429 429 429 429 . 429 . 429 . 429 . 429 429
71. PHIN 2.2 . 235 .211 .211 .211 .211 .0733353 .0733353 .0733353 .0733353 . 214
72. t 2.2 90. 000 90. 000 90. 000 90. 000 90. 000 86. 692 86. 692 86. 692 86. 692 86. 692
73. a 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
74. Al 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
75. m 2. 350 2.000 1. 800 2.000 2. 350 2. 000 1. 800 2.000 2. 350 2.000
76. nl 2.500 2.150 1. 950 2.150 2.500 2.150 1. 950 2.150 2.500 2.150
77. m Function 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
78. n 2.150 2. 000 1. 750 1. 950 2.150 2. 000 1.750 1. 950 2. 150 2.000
79. nl 2.450 2. 250 2. 050 2. 250 2.450 2.250 2. 050 2. 250 2.450 2.250
80. B from BQV 14. 714 14. 026 14. 026 14. 026 14. 026 11.125 11.125 11.125 11.125 11. 569
81. A(QV) . 0003050 .0003050 .0003050 .0003050 .0003050 .0003050 .0003050 .0003050 .0003050 .0003050
82. B(QV) -3.450 -3.450 -3. 450 -3.450 - 3. 450 -3.450 -3.450 -3.450 -3.450 -3.450
83. Lithonod 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
84. SXOlimt . 200 . 200 . 200 . 200 . 200 . 200 . 200 . 200 . 200 200
85. PHI nax . 309 . 268 . 268 . 268 . 268 . 270 . 270 . 270 . 270 . 270
86. PH mn c.o. .0010000 .0010000 .0010000 .0010000 .0010000 .0010000 .0010000 .0010000 .0010000 0010000
87. EXPX 1. 500 1. 500 1. 500 1. 500 1. 500 1. 500 1. 500 1. 500 1. 500 1. 500
88. Cay cut off . 400 . 400 . 400 . 400 . 400 . 400 . 400 . 400 . 400 . 400
89. PHle cut off .0500000 .0500000 .0500000 .0500000 .0500000 .0500000 .0500000 .0500000 .0500000 .0500000
90. PHIt cut off . 100 . 100 . 100 . 100 . 100 . 100 . 100 . 100 . 100 . 100
91. SWe cut off . 500 . 500 . 500 . 500 . 500 . 500 . 500 . 500 . 500 . 500
92. SW cut off . 600 . 600 . 600 . 600 . 600 . 600 . 600 . 600 . 600 . 600
93. G ossRockVol . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000
94. O Exp.Fact 1. 200 1. 200 1. 200 1. 200 1. 200 1. 200 1. 200 1. 200 1. 200 1. 200
95. For neom Fac 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
96. RecoveryFact . 200 . 200 . 200 . 200 . 200 . 200 . 200 . 200 . 200 . 200
97. SWB max 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
98. RVB 1.157 1.975 1.975 1.975 1.159 1.838 1.838 1.838 1.288 1.838
99. SWB cut off . 300 . 300 . 300 . 300 . 300 . 300 . 300 . 300 . 300 . 300
100. RWF . 196 . 192 . 192 . 192 . 192 . 185 . 185 . 185 . 185 . 174
101. RWFF . 0292780 .0286319 .0286319 .0286319 .0286319 .0275328 .0275328 .0275328 .0275328 .0259489
102. Sw Eg. CPX 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
103. Sw Eg. SSS 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
104. d auconite . 000 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 000
105. SWrr.cutoff . 300 . 300 . 300 . 300 . 300 . 300 . 300 . 300 . 300 . 300
106. Perm Expon. 6. 000 6. 000 6. 000 6. 000 6. 000 6. 000 6. 000 6. 000 6. 000 6. 000
107. PERM K coef 62500. 000 62500. 000 62500. 000 62500. 000 62500. 000 62500. 000 62500. 000 62500. 000 62500. 000 62500. 000
108. RHOWVA 1 2.680 2. 650 2. 650 2. 650 2. 650 2.630 2.630 2.630 2.630 2.630
109. RHOMA 2 2.810 2.810 2.810 2.810 2.810 2.810 2.810 2.810 2.810 2.810
110. RHOWVA 3 3.488 3.488 3.488 3.488 3.488 3.488 3.488 3.488 3.488 3.488
111. UMA 1 4. 800 4. 800 4. 800 4. 800 4. 800 4. 800 4.800 4.800 4.800 4.800
112. UMA 2 27.896 27. 896 27. 896 27.896 27. 896 27. 896 27. 896 27. 896 27.896 27. 896
113. UMA 3 18. 632 18. 632 18. 632 18. 632 18. 632 18. 632 18. 632 18. 632 18. 632 18. 632
114. UF . 400 . 400 . 400 . 400 . 400 . 400 . 400 . 400 . 400 . 400
115. UMACL 13. 237 13. 237 13. 237 13. 237 13. 237 13. 237 13. 237 13. 237 13. 237 13. 237
116. CR Di spersed 96. 470 96. 470 96. 470 96. 470 96. 470 96. 470 96. 470 96. 470 96. 470 96. 470
117. PHIT Dispers .0003432 .0003432 .0003432 .0003432 .0003432 .0003432 .0003432 .0003432 .0003432 .0003432
118. PHI T Lami nat . 143 143 . 143 . 143 . 143 . 143 . 143 . 143 . 143 143
119. PHI T Sand . 225 225 . 225 . 225 . 225 . 225 . 225 . 225 . 225 225
93. PHI Nnat 1 . 200 200 . 200 . 200 . 200 . 200 . 200 . 200 . 200 200
94. PH Dmat 1 . 240 . 240 . 240 . 240 . 240 . 240 . 240 . 240 . 240 240
95. PHI Nnat 2 . 350 350 . 350 . 350 . 350 . 350 . 350 . 350 . 350 350
96. PHI Dmat 2 . 200 200 200 200 200 200 200 200 200 200
97. PHI Nnat 3 . 050 050 050 050 050 050 050 050 050 050
98. PHI Dnat 3 . 000 000 000 000 000 000 000 000 000 000
99. PHI Nmat 4 . 200 200 . 200 200 200 200 200 200 . 200 200
100. PHI Drat 4 -.100 -.100 -.100 -.100 -. 100 -.100 -.100 -.100 -.100 -. 100

Zone no. 11 12 13 14
Formati on Upper Waa UpperWaa UpperWaa Lower\Vaa

1. Top depth 2335. 157 2335.157 2335.157 2613.670

2. Bottomdepth 2613.670 2613.670 2613.670 2713.000

3. No logs

4. No |ogs . 000 . 000 . 000 . 000

5. RM . 0940000 .0940000 .0940000 .0940000

6. Tenp. RM 20. 000 20. 000 20. 000 20. 000

7. RWF . 0742000 .0742000 .0742000 .0742000

8. Tenp. RW 20. 000 20. 000 20. 000 20. 000

9. RMC . 455 . 455 . 455 . 455

10. Tenp. RMC 20. 000 20. 000 20. 000 20. 000

11. Bit size 8. 500 8. 500 8. 500 8. 500

12. Mud wt 1.330 1.330 1. 330 1. 330

13. SSP . 000 . 000 . 000 . 000

14. RW (SP) . 0259489 .0259489 .0259489 .0247668

15. Tenperature 97. 240 97. 240 97. 240 102. 909

16. RW@FT . 174 . 174 . 174 . 166

17. RW@5F(23.9C . 455 . 455 . 455 . 455

18. RWsalinity 13000.000 13000.000 13000. 000 13000. 000

19. RW @FT . 0259489 .0259489 .0259489 .0247668

20. RWF salinity . 115 . 115 . 115 . 115



ORIGIN ENERGY RESOURCES LIMITED

THYLACINE-1 PETROPHYSICAL REVIEW, T/30P, OTWAY BASIN

38

t MAmn
Soni ¢ option
Conpact/ Ovrt
CAL cut off
RUGO. cut of f
DRHO cut of f
Bad Hol e

No cl ay

Vcl ay Fl ag
Vcl ay type
Vel ay inpl
Vcl ay outl
Vel ay inp2
Vcl ay out 2
Vel ay 50%
Vel ayGR type
GR cl ean

GR cl ay

GR1

VGR1L

GR2

VGR2

GR50%

R clay
RIlimt

Rcl ayl flag
Recl ayl

Vel @Rcelayl
RHOB sand
RHOB silt
RHOB cl ay
RHO Dry d ay
Rhob Calcite
PHI N Sand
PHI N silt

PH N cl ay
Phin Calcite
PH SI LT
Calcite Flag

Li t honod
SXO limt
PH  max

PH mn c.o.
EXPX

Clay cut off
PH e cut off
PHt cut off
SWe cut off
SW cut off
G ossRockVol
O Exp. Fact
For mGeom Fac
Recover yFact
SWB nmax

. 0328733
. 500

1. 000
1.068
188. 969
2.630

-. 0350000

55. 500
48. 000
. 000
1. 000
16. 000
1. 000
. 150

. 000
SP

84. 000

70. 000
49. 000
1000. 000

=
o
o
o

NN
o1
i<
s

. 0200000
. 356

. 100

. 0200000
. 000

85. 603

. 688

NeRrPERPEPRO,

11. 569

. 0003050
-3. 450
1. 000

. 200

. 270

. 0010000
1. 500

. 400

. 0500000
. 100

. 500

. 600

. 000

1. 200

1. 000

. 200

1. 000

. 0328733
. 500

1. 000
1.068
188. 969
2.630

-. 0350000
55.500
48. 000

. 000

1. 000
16. 000
1. 000

. 150

. 000

SP

17. 969
123. 059
84. 000
70. 000

1000. 000

=
o
o
o

NN
o1
i<
S

. 0200000
. 356

. 100

. 0200000
. 000
85.603

. 688

. 429

. 214

692
000
000
000
150
000
950
. 250
11.569

. 0003050
-3.450
1.000

. 200

. 270

. 0010000
1. 500

. 400

. 0500000
. 100

. 500

. 600

. 000

1. 200

1. 000

. 200

1. 000

NERENNREEPOo

. 0328733
. 500

1. 000
1.068
188. 969
2.630

-. 0350000
55. 500
48. 000

. 000

1. 000
16. 000
1. 000

. 150

. 000

SP

17. 969
123. 059
84. 000
70. 000

1000. 000

NN
o1
N
IS

. 0200000
. 356

. 100

. 0200000
. 000

85. 603

. 688

NNENNEE o
o
=)
S

11.569

. 0003050
-3.450
1. 000

. 200

. 270

. 0010000
1. 500

. 400

. 0500000
. 100

. 500

. 600

. 000

1. 200

1. 000

. 200

1. 000

. 0313757
. 500

1. 000

1. 067
188. 969
2.630

-. 0350000
55. 500
48. 000

. 000

1. 000
16. 000
1. 000

. 150

. 000

SP

. 100

. 0200000
. 000

85. 603

NNENNREPRO,
o
S
S

16. 260

. 0003050
-3.450
1. 000

. 200

. 294

. 0010000
1. 500

. 400

. 0500000
. 100



ORIGIN ENERGY RESOURCES LIMITED

THYLACINE-1 PETROPHYSICAL REVIEW, T/30P, OTWAY BASIN

39

RVB
SWB cut off
RWF
RVFF
Sw Eq. CPX
Sw Eq. SSS

d auconite
SWrr. cutof f
Per m Expon.
PERM K coef

UMACL

CR Di spersed
PH T Dispers
PH T Lam nat
PH T Sand
PHI Nmat 1

PHI Dnat 1

PHI Nmat 2

PHI Dnat 2

PHI Nmat 3

PHI Drrat 3

PHI Nnat 4

PHI Dmat 4

1.838

. 300

. 174

. 0259489
1. 000

1. 000

. 000

. 300

6. 000
62500. 000
2.630
2.810
3.488
4.800
27.896
18. 632

. 400

13. 237
96. 470

. 0003432
. 143

. 225

. 200

. 240

. 350

. 200

. 050

. 000

. 200
-.100

1.838

. 300

. 174

. 0259489
1. 000

1. 000

. 000

. 300

6. 000
62500. 000
2.630
2.810
3.488
4.800
27. 896
18. 632

. 400

13. 237
96. 470

. 0003432
. 143

. 225

. 200

. 240

. 350

. 200

. 050

. 000

. 200
-.100

1.372

. 300

. 174

. 0259489
1. 000

1. 000

. 000

. 300

6. 000
62500. 000
2.630
2.810
3.488
4.800
27.896
18. 632

. 400

13. 237
96. 470

. 0003432
. 143

. 225

. 200

. 240

. 350

. 200

. 050

. 000

. 200
-.100

1.974

. 300

. 166

. 0247668
1. 000

1. 000

. 000

. 300

6. 000
62500. 000
2.630
2.810

3. 488
4.800
27.896
18. 632

. 400

13. 237
96. 470

. 0003432
. 143

. 225

. 200

. 240

. 350

. 200

. 050

. 000

. 200
-.100



ORIGIN ENERGY RESOURCES LIMITED
THYLACINE-1 PETROPHYSICAL REVIEW, T/30P, OTWAY BASIN

APPENDIX - C
Core Analysis Cross-plots

orlglﬂ Thylacine Field

Ambient versus Overburden Horizontal Porosity correlation
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Ongm Thylacine Field
Ambient versus Overburden Horizontal Permeability correlation
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@I’Igln Thylacine Field
Ambient versus Overburden Vertical Porosity correlation
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Ongm Thylacine Field
Vertical Porosity versus Permeability correlation
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Dngm Thylacine Field
Horizontal versus Vertical Permeability correlation
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Ongm Thylacine Field
Air versus Gas Permeability correlation
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Height above Free Water Level (m)
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