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REVISION 1 (11/11/96)

WELL: CROFT 1 WELL CATEGORY: EXP SPUD: 30/03/01 @ 15:00hrs TD REACHED: 11/04/01
WELL INTENT: GAS RIG RELEASED: 20/04/01 @ 20:00hrs CMPLT:
LAT: 38°32°19.98”S LONG: 142° 46’ 28.51” E (GDA94) STATUS: C&S GAS WELL
SEISMIC STATION: INLINE 2133, CDP 10084, CURDIEVALE 3D REMARKS:
ELEVATION GND: 55.5m 60.2m (Final)
BLOCK/LICENCE: PEP 154
TD 2534m (Logr Ext) 2529m (Drlr)
PBTD m (Logr) m (Drlr)
TYPE STRUCTURE: TILTED FAULT BLOCK CASING SIZE SHOE DEPTH TYPE
TYPE COMPLETION: 3 !»” MONOBORE 7-5/8” 471m 26.4 1b/ft
ZONE(S): WAARRE SANDSTONE 3% 2408m 9.3 Ib/ft
AGE FORMATION OR ZONE TOPS DEPTH (m) THICKNESS | HIGH (H)
LOGGERS | TVD SS TVD (m) LOW (L)
MIOCENE GELLIBRAND MARL 145.5 -85 362 34H
LATE OLIGOCENE - E. MIOCENE CLIFTON FM 508 -447 9 9L
LATE EOCENE - EARLY NARRAWATURK FM 517 -456 74 6L
OLIGOCENE
LATE EOCENE MEPUNGA FM 591 -530 61 29L
PALAEOCENE - EOCENE DILWYN FM 652 -591 288 S0L
PALAEOCENE — EARLY EOCENE PEMBER FM 940 -879 70 67L
LATE PALAEOCENE PEBBLE POINT FM 1010 -949 78 9L
LATE MAASTRICHTIAN-EARLY MASSACRE SHALE 1088 -1027 29 N/P
PALAEOCENE
LATE CAMPANIAN- TIMBOON SST 1117.5 -1056 110 N/P
MAASTRICHTIAN
SENONIAN PAARATTE FM 1227.5 -1166 328 1231
CAMPANIAN SKULL CREEK FM 1555.5 -1494 186 11H
LATE SANTONIAN NULLAWARRE 1742 -1680 15 N/P
CONIACIAN-SANTONIAN BELFAST MUDSTONE 1757 -1695 251 26H
TURONIAN FLAXMANS FM 2008.5 -1947 16 5L
TURONIAN WAARRE FM C 2024.5 -1963 35 38H
TURONIAN WAARRE FM B 2059.5 -1999 16 N/P
TURONIAN WAARRE FM A 2075.5 -2013 42 N/P
LATE ALBIAN EUMERALLA FM 2118 -2056 416+ 10H
TD 2534 -2474
PRELIMINARY LOG INTERPRETATION (Interval Averages) PERFORATIONS (4 shots/ft)
INTERVAL (m)| @ % | Sw% || INTERVAL(m)| @% | Sw % FORMATION INTERVAL
WAARRE C
2024.5-2059.5 16.1 14.7
WAARRE A
2081-2084.5 14.9 45 CORES
FORM NO. INTERVAL CUT| REC
NIL
LOG |SUITE/| INTERVAL BHT/TIME/ LOG SUITE/ INTERVAL BHT/TIME/
RUN REMARKS RUN REMARKS
GR 1”71 2526m-surface | 89°C / 7hrs RFS-GR 3/1 2027.4m-2373.5m | 100°C / 46hrs
LCS 1/1 2526m-471m 89°C / Thrs SCG-GR 4/1 2516.5m-1985m Shot 48, 46 rec
DLS 1/1 2526m-471m 89°C / 7Thrs
MRS 1/1 2526m-471m 89°C / Thrs
GR 2/1 2526m-1950m | 100°C / 17.50hrs
PDS 2/1 2526m-1950m | 100°C / 17.50hrs
CNS 2/1 2526m-1950m | 100°C / 17.50hrs
FORMATION TESTS
NO. INTERVAL FORMATION FLOW | SHUT BOTTOM SIP MAX | FLUID | TC/ REMARKS
(m) | (mins) IN GAUGE SURF TO BC
(mins) IP/FP PRESS | SURF
(psia) (psia) (mins)

1 2287-2336 Unable to obtain packer seat — test cancelled

SAGEOLOGY\REPORTS\WCR\R-wcr607.doc




308028 009

SUMMARY:

Croft 1 was an Otway Basin gas exploration well located in the PEP 154 licence, approximately 12 km
north west of the town of Peterborough, 4.9 km south west of the Boggy Creek CO, field and 11.6 km
west of the producing Wallaby Creek gas field.

The PEP 154 Licence is held 90% Santos (operator) and 10% Beach Petroleum N.L. The Croft Structure
is a tilted-fault block closure defined by the Curdievale 3D seismic.

Croft 1 is situated in Southern Victoria, in the onshore portion of the Otway Basin (Port Campbell
Embayment). The well is located in the PEP 154 licence (90% Santos, 10% Beach Petroleum), and sited
at CDP 10084, Inline 2133, on the Curdievale 3D Seismic Survey

The Croft prospect is a tilted —fault block structural closure defined by 3D seismic. The Croft structure is
situated within the Port Campbell Embayment and the productive Waarre Formation play fairway.

The primary objective of Croft 1 was the Waarre Formation and the predicted geological section was
penetrated. Formations tops were intersected in a range between 123m low (Paaratte F ormation) and
38m high (Waarre Formation).

During drilling excellent gas shows of up to 3460/90 units were detected in the upper portion the Waarre
Formation (reservoir). Gas levels decreased in the lower Waarre and increased again in the Eumeralla
Formation to a maximum of 3200/30 units.

One suite of wireline logging was carried out by Reeves at total depth, and consisted of the following:
Run 1: LCS-DLS-MRS-GR, Run 2: PDS-CNS-GR, Run 3: RFS, Run 4: SCG.

Log analysis and formation pressure data indicate a net gas pay of 33.8m (net sand of 34.7m), average
porosity of 16.1% with an average water saturation of 14.7% in the Waarre C Sandstone. Sandstone was
not present in the Waarre B interval. The Waarre A has an interpreted net gas pay of 2.7m (net sand of
3m), with an average porosity of 14.9% and average water saturation of 45%.

A DST was conducted over the internal 2287 — 2336 m (Eumeralla Formation) but was unable to obtain a
packer seat and the test was cancelled.

Croft 1 reached a total depth of 2529m (D), 2534m (L. extr.), and has been cased with 3.5” production
tubing.

Croft 1 is a new field gas discovery and has been suspended as a future gas producer.

| AUTHOR: D. Zurcher | DATE: June 2001 |

LAREPORTS\WCR\R-wer607.doc



GENERAL DATA
Well Name:

Well Classification;

Interest Holders:

Participating Interests:

Operator
Block/Licence

Surface Location
(GDAY%4)

Surveyed Elevation

Seismic Survey
Seismic Location

Total Depth

Completion

Status

DRILLING DATA

Date Drilling Commenced
Date Drilling Completed
Date Rig Released
Contractor

Rig

Rig Specifications
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Croft 1
Exploration (Wildcat)

Santos Ltd (90%)
Beach Petroleum (10%)

Santos Ltd (90%)
Beach Petroleum (10%)

Santos
PEP 154, Onshore Otway Basin, Victoria

Latitude: ~ 38° 32’ 19.98” South
Longitude: 142° 46’ 28.51” East

Ground Level: 55.5m
Rotary Table: 60.2m

Curdievale 3D
CDP 10084, LINE 2133

2529m
2534m

Driller:
Logger:

249 joints of 3.5” 9.3 ppft J55 new NK3SB tubing, set at
2408mRT

Completed Gas Well.

1500 hours, 30" March 2001

2300 hours, 11% April 2001

2000 hours, 20" April 2001

Oil Drilling & Exploration Pty Ltd (OD&E)
OD&E 30

Refer to Appendix XII
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3.  DRILLING SUMMARY
(a) Drilling Summary (All Depths Driller’s KB)

Croft 1 was spudded at 1500 hours on the 30" March 2001. Tables I and II summarise the casing,
cementing and mud systems used in this well. A more comprehensive summary is appended to this
report (Appendix XI: (Drilling - Final Well Report).

TABLE I: CASING, HOLE, AND CEMENT DETAILS

-BIT SIZE | DEPTH CSG CSG JNTS | CSGTYPE CEMENT
SIZE DEPTH ’ .
9.875” 476m 7-5/8” 470.9m 32 26.4ppf 172sx, 86.9 bbls Class ‘G’

L80 BTC Plus 92sx, 19.4 bbls ‘G’ tail

6.75” 2529m 3-1/2” 2408m 249 9.3ppfJ55 488sx, 248 bbls Class ‘G’
new NK3SB | Plus 329sx, 71 bbls Class ‘G’ tail

TABLE II: SUMMARY OF MUD SYSTEMS

MUD TYPE ' INTERVAL (m)
Spud Mud (Gel/Water) Surface - 476
KCL/PHPA/Polymer . 476 -2529

(b) Lost Time

Lost time at Croft 1 — Please refer to Appendix XI (Drilling - Final Well Report,: Time Breakdown
Data).

(c) Water Supply

No water analysis was done.

(d) Mudlogging

Mudlogging services were provided by Geoservices Ltd. Samples were collected, washed, and

described at 15m intervals from the surface to 1095m, and at 3 m intervals from 1095m to total depth
at 2529m. All samples were checked for oil shows using ultraviolet fluorescence. Gas levels were

monitored from the surface casing shoe to TD using a total gas detector and other parameters
monitored include rate of penetration, weight on hook and mud pit levels.

(e) Testing

A DST was attempted in the Eumerella Formation (2287-2336m), however a packer seat was not
attained and as a result the test was cancelled.

L:AREPORTS\WCR\R-wcr607.doc
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() Coring
No full cores were cut in Croft 1.
(8) VWireline Logging
One suite of wireline logs was run in Croft 1, as detailed below:;
TABLE III: ELECTRIC LOG SUMMARY
LOG | SUITE/ | INTERVAL BHT/TIME/ LOG | SUITE/ INTERVAL BHT/TIME/
RUN (m) REMARKS RUN (m) REMARKS
GR 1/1 [ 2526m-surface | 89°C/ 7hrs GR-RFS 3/1 ] 2027.4m-2373.5m | 100°C / 46hrs
LCS 1/1 2526m-471m 89°C / 7Thrs 41 tests
DLS 1/1 [ 2526m-471m 89°C / 7hrs SCG-GR4 | 4/1 | 2516.5m-1985m | Shot 48, 46 rec
MRS 1/1 | 2526m-471m 89°C / 7hrs
GR 2/1 | 2526m-1950m | 100°C / 17.50hrs
PDS 2/1 2526m-1950m | 100°C / 17.50hrs
CNS 21| 2526m-1950m | 100°C / 17.50hrs

*Logging Contractor - REEVES
(h) Geothermal Gradient

A measured static bottom hole temperature of 108°C at 2534m is calculated. This gives a geothermal
gradient of 2.88°C/100m. An ambient temperature of 20°C was employed. Data used for calculations
1s as follows:

89.0°C at 2526m after 7.0 hours from Logging Suite 1, Run 1.
100.0°C at 2526.0m after 17.5 hours from Logging Suite 1, Run 2.

(i) Hole Deviation

The Croft 1 well is essentially a vertical hole although minor deviation was required to reach optimum
subsurface position. Directional surveys indicate a maximum deviation from vertical of 5.0°,
inclination 188°T at 461mMDRT.

Velocity Survey

@

No velocity survey was run in Croft 1.

(k) Completion Summary

Croft 1 was cased and suspended. Refer to Appendix XI (Drilling - Final Well Report) for further
details.

LAREPORTS\WCR\R-wcr607.doc




308028 G135

GEOLOGY

L:\REPORTS\WCR\R-wcr607.doc



908028 014

Page 4

1.  PRE-DRILLING SUMMARY (after Well Proposal)

Croft 1 is proposed as an Otway Basin gas exploration well to be located in the PEP 154 licence,
approximately 12 km north west of the town of Peterborough, 4.9 km south west of the Boggy Creek
CO, field and 11.6 km west of the producing Wallaby Creek gas field. The Croft Structure is situated
within the Port Campbell Embayment and the productive Waarre Sandstone play fairway.

The PEP 154 Licence is held 90% Santos (operator) and 10% Beach Petroleum N.L. The Croft
Structure is a tilted-fault block closure defined by the Curdievale 3D seismic. The well is expected to
intersect a Waarre Sandstone reservoir with mean average net pay of 35 m.

Croft 1 had a mean prognosed success case of 4.4 BCF sales gas (9.7 BCF OGIP) and a Pc (probability
of commercial success) of 41%, resulting in expected mean reserves of 1.80 BCF sales gas.

2. DRILLING RATIONALE (after Well Proposal)

GEOLOGICAL RISK ASSESSMENT

Play Analysis

The Croft Prospect is mapped as a tilted-fault block closure with the primary reservoir being the
Waarre Sandstone; both vertical and cross-fault seal are provided by a thick Belfast Mudstone.
Structures are charged from mature source beds located within the underlying Eumeralla and / or
Crayfish Group, with migration directly into the reservoir or via fault conduits. The play has proven
successful in the nearby Mylor, Fenton Creek, North Paaratte, Wallaby Creek and Iona gas fields as
well as the Boggy Creek CO, field. Croft as with each of these fields exhibits a strong amplitude
anomaly at the Waarre Sandstone horizon, interpreted as being indicative of well-developed, gas
saturated reservoir.

Trap

Interpretation and mapping of the Croft prospect was based on the Curdievale 3D survey, which was
recorded in early 2000. The Curdievale 3D data quality is good over the Croft structure.

Several migrated volumes including migrated stacks with and without spectral whitening and both near
and far offset migrated stacks were generated and used for interpretation. Due to better horizon
continuity and amplitude preservation the migrated stack volume without spectral whitening was used
for horizon interpretation. Far and near offset volumes were used for amplitude extraction and AVO
analysis.

~ A coherency cube (similarity volume) was also generated and used in conjunction with other volumes
for fault interpretation.

Main mapping was carried out at near top Waarre Sandstone, which is the primary target reservoir.
The Waarre sand package has a distinctive seismic characteristic and therefore a high degree of
consistency was maintained on mapping this unit. It should be noted however, due to uncertainty in
phase and polarity of the Curdievale volume and lateral variations within the Waarre, alternative
options for the top Waarre event were investigated.

Well ties were performed for Boggy Creek 1, Callista 1 and Curdie 1. The Curdie 1 ties however may
not be a valid tie for the Waarre, as the well appears to have penetrated a fault plane at this level.

LAREPORTS\WCR\R-wer607.doc
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A phase analysis trial was conducted using Boggy Creek 1 and Callista 1 but the results obtained are
considered inconclusive. Boggy Creek 1 showed data to be between —75 and 60 degrees from zero
phase whilst Callista 1 showed between 30 and 135 degrees.

As a consequence of the uncertainties associated with the seismic pick for the top Waarre sand over the
Croft structure, alternative options were considered as possibly reflecting the near top Waarre. The
integrity of the closure area was examined using these alternative picks. The final mapping however
was carried out using the preferred pick which ties with Callista 1 and forms a consistent pick
throughout the Curdievale data volume (but is one leg high at Boggy Creek 1 welltie).

The top Belfast Mudstone was interpreted on a selected grid in order to adequately evaluate its seal
efficiency over the Croft structure. A time-interval map Belfast to Waarre was generated to investigate
the seal thickness. '

The Croft structure is a relatively simple tilted fault block structure located between Curdie 1 and
Flaxman 1. A strong amplitude event is prominent within the Waarre sand unit over the Croft
prospect. Similar events over all gas fields within Port Campbell region suggest that the amplitude
anomaly is likely related to the presence of gas in these structures. Furthermore, near and far offset
volumes were also used to evaluate the amplitude anomaly over the Croft structure.

A possible illuminated ‘flat spot” may also be observed over the Croft prospect which further supports
the presence of gas. '

The location for the proposed Croft 1 well was selected on inline 2132, CDP 10081. This location is at
a near crestal position, and about 50 metres away from the main fault at the Waarre sand level.

Depth conversion for the prognosis was performed using Curdie 1 velocities.

Reservoir

The Waarre Sandstone reservoir was deposited as the initial post-rift sequence at the commencement
of the Turonian time under non-marine to marginal marine conditions. The section is sub-divided into
three sub-units — Waarre A, B & C. The lower A unit represents a basal transgressive systems tract
(TST) characterised by flooding of an incised valley with sediments deposited under marginal marine /
estuarine conditions. The basal portion of Unit A is represented by either sand (as in Curdie 1) or shale
(Boggy Creek 1 and Callista 1). This section is overlain by the widespread predominantly argillaceous
Unit B, which was deposited under estuarine conditions. Unit C followed and is characterised by initial
estuarine / deltaic conditions succeeded by high energy sands as the transgression pushed the sediments
up the valley system.

The Waarre Sandstone thickens to the south in the Port Campbell Embayment. The proximity to the
Boggy Creek Co, Field where good reservoir is encountered provides high confidence that similar
good reservoir will be found in Croft 1. Nearby water wet Curdie 1 has an average porosity of 12% and
a maximum porosity of 17% from logs. This reduced porosity could be a result of the Waarre sands not
having early hydrocarbon emplacement, and thus being subject to increased diagenesis from the nearby
fault and greater depth of burial. The strong amplitude anomaly associated with the Croft prospect is
likely to be an indication of good porosity.

A review of the local wells shows some variability in Waarre sand quality. In Boggy Creek 1 a
maximum core permeability of 10.1 Darcies and average core permeabilities of 4.5 Darcies were
measured. Drill stem tests confirmed the potential of the reservoir with test rates of 4.5 MMCFD.
Howmains 1 represents an interfluve environment with only minor Waarre sand development. No log

LAREPORTS\WCR\R-wer607.doc
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porosity estimate can be generated for Flaxmans 1, due to the poor Waarre coverage of the sonic log
and its spurious nature.

Seal

All Otway Basin successes In the Port Campbell Embayment area have been from high side, tilted fault
and horst blocks. The ultimate top seal to Waarre reservoirs is the marine Belfast Mudstone. While a
potential waste or “ thief” zone exists between the Waarre sands and the Belfast seal, the Flaxmans
Formation, deposited under transitional marine conditions is most likely to act as a seal.

A review of the cross-fault seal in proposed Croft 1 suggests that leakage will not occur as the
bounding fault displacement (~140ms) is considerably less than the thickness of the Belfast Mudstone
(+300ms).

Charge

Hydrocarbons are produced in the Port Campbell Embayment with the Eumeralla Formation and/or the
Crayfish Group being the source beds. Analyses of the condensates and oils from the area suggest a
non-marine origin with both algal and higher land plant components (Type III Kerogen). Maturation
studies indicate that the top of the hydrocarbon window lies at about 2500m (SS). Thus mature
Eumeralla source units which underlie the local gas fields are most likely to charge directly into the
overlying structures through source-reservoir juxtaposition or via fault conduits. This model is
proposed for Croft 1, which is positioned in a similar setting to the near by, existing gas fields.

With many of the structures being present prior to the Belfast deposition, the timing of generation and
migration does not appear to be a major issue.

CO2 Issues

The distribution of CO, within the Port Campbell area appears to be related to the introduction of a
restricted CO, volume at a number of locations and its subsequent migration. The CO; is considered to
be from a mantle source and is likely to have occurred in conjunction with the emplacement of an
igneous body during the Miocene.

A review of the high-resolution aeromagnetic data has been undertaken in an effort to understand the
distribution of deep-seated faulting, believed to be the conduit for CO, migration and the emplacement
of igneous bodies. The preliminary results of the study indicate the presence of an intrusive marginal to
the coast and proximal to a major NNE-SSW lineament. This lineament appears to be coincident with
major faulting identified on the seismic and is seen as a likely conduit for the Langley and Grumby
CO,. While an intrusive is not identified at nearby Boggy Creek, a similar trending lineament is
mapped through the Boggy Creek well location. '

LAREPORTS\WCR\R-wcr607.doc
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3. RESULTS OF DRILLING

(a) Stratigraphy

The following table lists the formations intersected in Croft 1, together with sub-sea elevations and
thicknesses.

TABLE IV: STRATIGRAPHY IN THE CROFT 1 WELL

AGE FORMATIONS | DEPTH| TVD |THICK.| ELEV.
: ‘ | (m (MRT) | (m) (m)
MIOCENE GELLIBRAND MARL NIRRANDA GRP 145.5 145.4 362 -85
L OLIGOCENE - E. MIOCENE CLIFTON FM 508 507.7 9 -447
L EOCENE - E OLIGOCENE NARRAWATURK MARL 517 516.6 74 -456
LATE EOCENE MEPUNGA FM 591 590.6 61 -530
PALAEOCENE - EOCENE DILWYN FM WANGERRIP GRP 652 551.5 288 -591
PALAEOCENE - E EOCENE PEMBER FM 940 939.3 70 -879
LATE PALAEOCENE PEBBLE PT FM 1010 1009.3 78 -949
L MAASTRICHTIAN-E PALAEOCENE | MASSACRE SHERBROOK GRP 1088 1087.2 29 -1027
L CAMPANIAN-MAASTRICHTIAN TIMBOON SAND 1117.5 1116.7 110 -1056
SENONIAN PAARATTE FM 1227.5 1226.6 328 -1166
CAMPANIAN SKULL CK MUDSTONE 1555.5 1554.3 186 -1494
LATE SANTONIAN NULLAWARRE 1742 1740.7 15 -1680
CONIACIAN-SANTONIAN BELFAST MUDSTONE 1757 1755.7 251 -1695
TURONIAN FLAXMANS FM 2008.5 2007.0 16 -1947
TURONIAN WAARRE FM UNIT C 2024.5 2023.0 35 -1963
TURONIAN UNITB 2059.5 2058.0 16 -1999
TURONIAN UNIT A 2075.5 2073.9 42 -2013
LATE ALBIAN EUMERALLA FM 2118 2116.4 416+ | -2056
D 2534 25324 | - -2474

Samples were collected, washed, and described at 15m intervals from the surface to 1095mMD, and at
3 m intervals from 1095m to total depth at 2529mMD.

A brief summary of the formations penetrated in Croft 1, their ages and interpreted environments of
deposition follows:- (For more detailed lithological descriptions refer to Appendix I). For specific
relationships between the units, refer to the stratigraphic column in Appendix VIII)

Total depth for Croft 1 was reached at 2529m (D), 2534m (L), in the Early Cretaceous Eumeralla
Formation, of the Otway Group. The well intersected 416m of the Eumeralla, the top coming in at
2118m (maximum recorded thickness in the Otway Basin is 2743m, in the F ergusons Hill-1 well). The
formation consists of interbedded argillaceous sandstone and silty claystone. The sandstones are
translucent to off-white, and commonly light-dark grey. Quartz grains are dominantly medium-sized
with rare coarse-very coarse grains. They are angular to subangular, poorly to moderately sorted, better
sorted toward the base, contain weak to moderate silica cement, and have a common to abundant white
argillaceous matrix. In part the sandstone is matrix supported, increasing with depth.
Characteristically, the Eumeralla contains a high percentage of volcanic rock fragments (38-53%--
Abele ef al, 1995). There is trace carbonaceous flakes grading to coal in part, and the sandstone varies
from friable to occasionally moderately hard, but only exhibits a poor porosity. No oil fluorescence
was observed. The claystone comprises approximately 30% of the section drilled and is light olive grey
and dark grey brown. It is moderately to very silty in parts, has rare coaly detritus, and is locally
micro-micaceous. The claystone is soft to firm and amorphous to sub blocky.

The Eumeralla was deposited in a low-energy fluviatile environment, probably in a major braided
stream system where there was an abundant supply of sand-sized volcanic détritus. The landscape also
included occasional high energy streams, lakes and channel tracts. The source of the volcanic material
is unknown, but due to results from age dating, it appears that volcanism was contemporaneous with
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sedimentation (Foster and Hodgson, 1995). In the eastern portion of the Otway Basin the Eumeralla
has been dated to be Aptian to Albian.

The Late Cretaceous Sherbrook Group unconformably overlies the Early Cretaceous Eumeralla in the
Otway Basin. The Waarre Formation makes up the oldest formation of the group and is dated to be
Turonian in age (Partridge, 1997). The formation was divided up into 4 units by Buffin (1989),
however the youngest, ‘Unit D, is generally called the Flaxmans Formation, after Flaxmans-1, by Bain
(1961). The Waarre was intersected at 2024.5m (-1966m SS), and is 93m thick. The Waarre C
contains good ‘clean’ sand with 33.8m of net pay identified (see Appendix IV for Log Analysis). The
Waarre B interval is a thin shale facies (2059.5-2075.5m). The Waarre A interval (2075.5-2118m)
contains a number of separate sand packages with 2.7m of net pay. The sandstone is off-white to light
pale grey, very fine to very coarse, but dominantly medium. The grains are subangular to subrounded,
moderately sorted, contains a weak to moderate silica cement. There is trace to common white
argillaceous matrix throughout. The sandstone is loose to friable, and occasionally moderately hard,
has a poor to fair visible porosity, and no fluorescence. The claystone is medium to dark grey and pale
brown grey, moderately silty, has common glauconite, with a trace of pyrite and carbonaceous material.
It is soft to dispersive, occasionally firm and sub-blocky. The sandstone packages are from 1 to 20m
thick and are generally blocky in shape, although the Waarre B sand package exhibits a slight fining
upward signature. The basal Waarre is interpreted to be shallow marine to marginal marine. After the
transgression in the lower part of the Waarre, the formation became more regressive, depositing the
best reservoir sands in the lower coastal and delta areas.

The Waarre Formation was transgressed by another flooding event (conformably overlain) by the
Flaxmans Formation. In the Croft well it was intersected at 2008.5m (-1947m SS), and is 16m thick.
It consists of a marginally coarsening upward package of approximately equal amounts of siltstone and
claystone, with some sandstone at its base. The claystone is medium to dark brown grey and olive
brown, moderately silty, has common glauconite, with a trace of very fine siltstone laminae in part, and
slightly calcareous. The siltstone is light grey to olive grey, very argillaceous, and amorphous to
subblocky. The sandstone is light grey, dominantly medium and occasionally very coarse grained. It is
moderately to poorly sorted, subangular to subrounded, has a weak siliceous cement and minor
argillaceous matrix. The sand contains abundant glauconite pellets, occasional pyrite, is loose and
exhibits fair porosity. The Flaxmans is dated as being Turonian (Partridge, 1997) in age, and is defined
as the initial sediments of the major marine transgression to the overlying Belfast Mudstone. Both the
Flaxmans and Belfast are considered part of the regional seal and side seal for the Waarre Formation.

The Belfast Mudstone conformably overlies the Flaxmans Formation. It was penetrated at 1757m
(-1695m SS), and is 251m thick. This formation is dominantly claystone at this location, with siltstone
content increasing from midway through to its base, and minor sandstone close to its top. The
sandstone is pale grey, dominantly medium and occasionally coarse, with a weak siliceous cement and
minor argillaceous matrix. It is dominantly loose, and exhibits fair porosity. The claystone is medium
to dark brown and olive brown, moderately silty, has common glauconite, with a trace of very fine
siltstone laminae in part. It is dominantly firm, occasionally soft and sub-blocky. The Belfast has been
dated as Turonian to Campanian (Abele ef al., 1995), but Partridge (1997) considered it to be only
Coniacian to Santonian. It was deposited below storm wave base in low-energy marine conditions, in a
pro-delta-environment.

The Nullawarre Greensand conformably overlies the Belfast with a top intersected at 1742m
(-1680m SS), and is 15m thick. It is predominantly made up of a pale to medium green, in part orange,
medium to coarse, trace very coarse-grained sandstone. The sandstone is subangular to subrounded,
moderately to well sorted, with weak calcareous and siliceous cements (including occasional quartz
overgrowths), rare off white argillaceous matrix, and common glauconite. The sandstone is loose and
exhibits fair porosity. No shows were registered.
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The Nullawarre is regarded as being Late Santonian in age and is marine deposit formed above storm
wave base. It may be a sheet sand which accumulated on the upper part of the shelf (Abele et al,
1995).

In this locality, the Skull Creek Mudstone, (often considered part of the Paaratte Formation),
conformably overlies the Nullawarre Greensand. The top of the mudstone was encountered at
1555.5m (-1494m SS), and is 186m thick. It comprises a pale to medium brownish-grey and pale grey,
moderately to very silty claystone, and approximately 30m of 80-90% sandstone at the base. The
claystone has common dispersed very fine quartz, trace:- black coaly detritus, micro-mica, and
glauconite. It is soft to firm and slightly subfissile. The sandstone is pale grey, pale orange,
occasionally iron oxide stained, medium to coarse, occasionally fine, moderately to poorly sorted, with
rare white argillaceous matrix, and poor to fair porosity. A pro-delta environment of deposition is
interpreted for the Skull Creek and an age of Campanian has been attributed to it.

The top of the youngest formation of the Sherbrook Group, the Paaratte Formation, was intersected
at 1227.5m (-1166m SS). The formation is 328m thick and is made up of thin (1-5m) to fairly thick
(10-35m), sandstone packages, which are interbedded with claystone (1-3m thick), minor siltstone, and
coal. The sandstone is pale grey and pale grey-brown, becoming off-white toward the base. Quartz
grains are predominantly coarse, ranging from medium to pebbly, are angular to subrounded, and very
poorly sorted, though improve to moderate at the base. There is weak pyrite and silica cement
(including quartz overgrowths) throughout the section. A trace of dark greyish brown argillaceous
matrix occurs in the upper portion of this formation. Minor carbonaceous material is present, some of
which is partly pyritised. The sandstone is dominantly loose and exhibits poor to fair porosity,
improving slightly toward the top. No fluorescence was noted. The minor thinly interbedded
claystone is medium to dark grey to medium brownish-grey, moderately to very silty, in part finely
arenaceous, commonly calcareous, with trace to common pyrite, minor glauconite, increasingly
fossiliferous with depth, trace carbonaceous specks, soft to firm, in part very dispersive and sub-
blocky. Coal in the Paaratte Formation is black, subvitreous, brittle, and exhibited conchoidal
fractures.

The Paaratte Formation was deposited in a deltaic environment, in this case, presumably delta plain,
and has been dated to be Senonian in age in the Otway Basin.

In Croft 1, the Timboon Sandstone (new formation — A. Partridge, 1999) was intersected at 1117.5m
(-1056m SS), and is 110m thick. The sandstone is off white with grains being clear to translucent, fine
to medium, and sub-angular to sub-rounded. It is held together by a weak siliceous cement, and
exhibits fair to poor porosity. The sandstone Multiple unconformities are interpreted to occur at the
base, middle, and top of this Late Campanian to Maastrichtian age sandstone. The Timboon Sandstone
is interpreted to be a marginal facies equivalent to the overlying Massacre Shale. '

The Massacre Shale (new formation — A. Partridge, 1999) unconformably overlies the Timboon Sand.
It is 33m thick with its top at 1088m (-1027m SS), and ranges in composition from mudstone through
silty mudstone to argillaceous fine-grained sandstone. The shale is pale to medium grey, grey brown,
and occasionally arenaceous. It contains trace lithics and carbonaceous material, is soft to firm and
generally sub-blocky. This shale was deposited in a distal marine neritic environment of uncertain
water depth and is of Maastrichtian to Palaeocene in age.

Unconformably overlying the Massacre Shale is the oldest unit in the Wangerrip Group, the Pebble
Point Formation. At Croft 1, the Pebble Point is 78m thick, from 1010m (-949m SS) to 1088m, and
consists of interbedded sandstone and claystone. Claystone content averages 20% and decreases,
grading to siltstone with depth. It is pale to medium brown and pale grey, moderately to very silty, with
common dispersed very fine to mainly grit-sized iron oxide stained quartz grains, trace:- glauconite,
minor iron oxide pellets, and fossil fragments. It is soft, sticky and sub-blocky. The sandstone is off
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white, pale grey, very fine to grit, dominantly medium to coarse, angular to subrounded, poorly sorted
with minor siliceous cement. There are common orange iron oxide stained quartz grains, carbonaceous
laminations, and pyrite. The sand is dominantly loose with some moderately hard aggregates, and no
visible but good inferred porosity and no fluorescence.

The environment of deposition for the Pebble Point is interpreted to be shallow water, near-shore,
restricted marine with periodic influxes of coarse detrital material. Various megafossils and
microfossils have been identified in the formation that indicate a Palacocene age (Abele ef al, 1995).

Conformably overlying the Pebble Point is the Pember Mudstone, between 940m (-879m SS) and
1010m, thus is 70m thick. This claystone is medium, occasionally brown grey, is moderately to very
silty with abundant dispersed very fine to fine quartz grains in part, common glauconite especially at
the top. There is trace:- black carbonaceous flecks, micro-mica, pyrite and it is soft, sticky and sub-
blocky. Minor sandstone is present toward the top and the base of this formation. The sandstone is off
white, very coarse to medium grained, poorly sorted, with weak siliceous cement. It is loose and
exhibits fair inferred porosity. :

The Pember Mudstone was deposited in a marine environment where there was restricted circulation
and low energy conditions, probably below or close to storm wave base. It has been given an age of
Late Palaeocene to Early Eocene (Abele et al, 1995) as a result of enclosed palynomorphs.

The Dilwyn Formation conformably overlies the Pember Mudstone at this location, and is 288m
thick. It was encountered between 652m (-591m SS) and 940m. The section consists predominantly
of sandstone with approximately 40% interbedded silty claystone. The sandstone is a off white, very
fine to trace grit, though mainly medium-sized, angular to subrounded, poorly sorted with very weak
silica and calcareous cements. It contains minor medium brown argillaceous and silty matrix, black
carbonaceous detritus and trace to common pyrite. The sand is friable to unconsolidated with porosity
ranging from fair to good, is interbedded, and in part grades to a medium brown claystone. It is
moderately to very silty with abundant, in part, dispersed very fine to grit-sized, quartz sand grains,
stained brown, and in part grading to argillaceous sandstone. The claystone is slightly calcareous in
part, common fossil fragments, trace to common pyrite and is very soft, very dispersive and sub-

blocky.

Both macrofossils and microfossils from the Dilwyn have been dated to be Palaecocene - Eocene. The
environment of deposition is interpreted to be shallow marine, with the cleaner sandy portions
representing shore-face deposits of a coastal barrier system and the interbedded section possibly back
beach lagoonal sediments, with some breaching occurring. Another interpretation is that the Dilwyn
- could have formed in a lower delta plain area with the sands, distributary channels and mouth bars, an
the clays, the inter-distributary bay fills (Abele et al., 1995). ‘

The Dilwyn Formation is the youngest unit of the Wangerrip Group, and is disconformably overlain
by the Mepunga Formation, the oldest formation of the Nirranda Group. In the Croft well the
Mepunga was intersected at 591m (-530m SS) and is 61m thick. The massive sandstone is pale
brownish orange and very fine to medium in part, commonly coarse to grit-sized, angular to
subrounded (dominantly subangular), moderately sorted, becoming poorer with depth, with in part,
weak calcareous and siliceous cement generally decreasing with depth, minor medium brown
argillaceous and silty matrix, and abundant brown-stained quartz grains, decreasing to common with
depth. There is trace fossil fragments and coarse muscovite flakes, and the sand is generally loose, and
has a very poor, to in part, very good visible porosity.

The trace claystone is grey, dark brown, slightly to very silty in part, with abundant dispersed very fine
to grit-sized brown-stained quartz grains in places. It is slightly calcareous in part, with a trace of
glauconite, trace to common pyrite and is very soft, very dispersive and sub-blocky.
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According to dating of forams, molluscs and palynomorphs discovered within the Mepunga, an age of
Late Eocene has been given. The sandstones have been interpreted as being deposited in beach and
near-shore locations as barrier islands, whereas the claystones regarded as estuarine and some as deer—
lagoonal in origin (Abele et al, 1995).

The Narrawaturk Marl overlies the Mepunga Formation with a conformable contact. The marl was
encountered at 517m (-456m SS), and is 74m thick. The formation is made up of a grey brown to dark
grey, and medium green grey marl. It contains abundant fossil fragments, including fenestrate bryozoa,
forams, shell fragments, echinoid spines and sponge spicules. It has a trace pyrite, trace to common
very fine, clear quartz grains, common glauconite and is very soft, sticky and sub-blocky.

The fossil fragments have been dated to be Late Eocene to Early Oligocene. The marl was deposited in
an open marine environment, mostly below storm wave base.

The Narrawaturk represents the youngest formation of the Nirranda Group, and overlying it with a
regional disconformity is the Clifton Formation, the oldest unit of the Heytesbury Group. The
Clifton is a 9m thick formation of calcarenite, found from 508m (-447m SS) to 517m in the Croft well.
This limestone is white to orange and dark brown, very iron oxide rich with abundant iron oxide pellets
and common iron oxide replaced fossil fragments (decreasing with depth). It contains common to
abundant very coarse, rounded, brown, iron oxide-stained quartz grains, common fine clear quartz
grains, abundant fossil fragments, trace glauconite increasing to abundant with depth, all set in a
cryptocrystalline to calcarenitic matrix. The limestone is firm with an inferred poor porosity.

Fossils found within the calcarenite have been dated to be Late Eocene — Early Oligocene, and it is
thought to represent a shallow marine unit, a carbonate sand, deposited above fair weather base under ~
fairly energetic conditions (Abele et al, 1995). ‘

The Clifton Formation grades vertically, and in places laterally into the Gellibrand Marl. The
Gellibrand Marl was intersected at 145.5m (-85m SS) and is 362m thick. This marl is medium olive
grey with common to abundant fossil fragments including bryozoa, forams, shell fragments, echinoid
spines and sponge spicules. There is a trace of pyrite, appearing as fossil replacement in places, trace
of very fine grained glauconite, and it is very soft, sticky and non fissile.

The Miocene Gellibrand Marl was deposited in low-energy, continental shelf environment, with a
minimum water depth of 60m, due to the presence of glauconite (Abele et a, 1995).

The Port Campbell Limestone was the first formation penetrated. For further details concerning the
formations encountered in Croft 1, refer to Appendix I of this report.

(b) Stratigraphic Prognosis (after Well Proposal)

The majority of the geological section penetrated was within tolerance to prognosis. Prognosed tops
ranged from a maximum of 123m low to prognosis to 38m high. The primary objective, the Waarre
Formation, was 38m low. The top of the Eumeralla Formation tends to be difficult to pick on seismic
in this region.
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Actual versus predicted formation tops and thicknesses for Croft 1 are tabled below (all depths quoted
are Logger’s Depths):

TABLE V: ACTUAL VERSUS PREDICTED DEPTHS AND THICKNESSES Croft 1

FORMATION PROG | ACTUAL DEPTH PROG | ACTUAL | THICK
SS SS : DIFF THICK | THICK DIFF
DEPTH | DEPTH (m) (m) m) | (m)
(m) (m) ~ ‘

Gellibrand Marl -122 -85 37H 320 362 +42
Clifton Fm -442 -447 5L 12 9 -3
Narrawaturk Marl -454 -456 - 2L 51 74 +23
Mepunga Fm -505 -530 25L 40 61 +21
Dilwyn Fm -545 -591 46L 270 288 +18
Pember Mdst -815 -879 64L 128 70 -58
Pebble Point Fm -943 -949 6L - 78 -
Massacre Shale N/P -1027 - - 29 -
Timboon Sandstone N/P -1056 - - 110 -
Paaratte Fm -1047 -1166 119L 461 328 -133
Skull Creek Mdst -1508 -1494 14H - 186 -
Nullawarre Greensand N/P -1680 - - 15 -
Belfast Mdst -1725 -1695 30H 220 251 +31
Flaxmans Fm -1945 -1947 2L 59 16 -43
Waarre Fm -2004 -1963 35H 65 93 +28
Eumeralla Fm -2069 -2056 13H 35+ 416+ -
TD -2104 -2474

(c) Hydrocarbon Summary

Total gas was recorded from the surface to total depth (2529m RT) using a FID total gas detector run
by Geoservices Ltd. One unit of gas is equal to 200ppm methane equivalent. Chromatographic
analysis was determined using a FID chromatograph and these values are quoted as percentages (C1-
C4). Ditch cuttings were washed, described and checked for fluorescence using ultraviolet light.

Surface to Paaratte Formation (spud to 1330m)

No gas was detected through the Port Campbell Limestone, Gellibrand Marl, Clifton Formation,
Narrawaturk Marl, Mepunga Formation, Dilwyn Formation, Pember Mudstone, Pebble Point
Formation, Massacre Shale, Timboon Sandstone, and the upper Paaratte Formation. No hydrocarbon
fluorescence in the drill cuttings was recorded within these formations.

Paaratte Formation — Skull Creek Formation (1330-1555.5m)

Total gas recorded within the lower section of the Paaratte Formation was less than 1 unit and often nil.
The gas analysed was predominantly 100% C1, with minor amounts of C2 in the mid portion of the
Paaratte Formation. No hydrocarbon fluorescence was noted.

Skull Creek Formation — Flaxmans Formation (1555.5-2008.5m)

Total gas rose steadily throughout the Skull Creek Formation — Flaxmans Formation interval, from 1
units to a maximum of 100 units at the base. The gas ratios for the high readings in the lower portion
of this interval are: C1=90%, C2=8%, and C3=2%. No hydrocarbon fluorescence was recorded within
these formations.
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Flaxmans Formation (2008.5-2024.5m)

Gas levels continue to rise through this formation to ~500 units with a background of ~80 units. Gas
breakdown is: C1=90%, C2=7%, C3=3%, and C4=Tr. No hydrocarbon fluorescence was recorded for—
this interval.

Waarre Formation (2024.5-2118m)

Waarre Unit C (2024.5-2059.5m)

The primary objective of the Croft 1 well was the Waarre Unit C. The Waarre Unit C yielded
significant values in the upper sands associated with excellent reservoir qualities. At the wellsite,
during the drilling it was assessed as being gas saturated, and that it would likely flow gas at economic
recovery rates. This unit contains a broad gas peak with readings up to 3460 units, and with
components being: C1=88%, C2=7%, C3=3%, C4=1%,. and C5=1%. No oil fluorescence was
documented at the wellsite.

Log analysis and formation pressure data indicate a gross sand column of 34.7m with 33.8m of net pay.
Average porosity calculated in this interval was 16.1% with an average water saturation of 14.7%.
Mudlog gas peaks, log evaluation, combined with RFS tests indicate that the Waarre Unit C has good
potential at this location.

Waarre Unit B (2059.5-2075.5m)

Gas readings drop back to background levels of 70 units in this unit. Gas breakdowns are: C1=89%,
C2=8%, C3=3%, and C4=Tr. No hydrocarbon fluorescence was recorded for this interval. Log
analysis indicates that there is no sand development present in this interval.

Waarre Unit A (2075.5-2118m)

Gas readings increase slightly in the Waarre Unit A, with a maximum total gas of 1440 units and
background gas of ~150 units, C1=90%, C2=6%, C3=4%, C4=Tr, and C5=Tr. No hydrocarbon
fluorescence was recorded for this interval. Log analysis and formation pressure data indicate a gross
sand column of 3.0m with 2.7m net pay. Average porosity calculated in this interval is 14.9% with an
average water saturation of 45%.

Eumeralla Formation (2118-2534m TD)

The middle portion of the Eumeralla Formation interval drilled (~2230-2325m) produced gas readings
to a maximum of 3200 units, and maintained a background level of around 30 units to total. No

fluorescence was documented in this formation. Typical breakdown: C1=92%, C2=5%, C3=2%,
C4=1%, and C5=Tr. No hydrocarbon fluorescence was recorded for this interval.

The Croft 1 well has been classed as a new field gas discovery and has been suspended as a future gas
producer.

4. SUMMARY

Croft 1 was drilled as a Wildcat (WCNF) gas exploration well within PEP 154, at CDP 10084, Inline _
2133, located on the Curdievale 3D Seismic Survey. The Croft Structure is situated within the Port
Campbell Embayment (southern Victoria) and the productive Waarre Formation play fairway.

The Croft Prospect is a tilted-fault block structural closure defined by 3D seismic. The penetrated a
thick Waarre Formation reservoir section.
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The primary objective of Croft 1 was the Late Cretaceous Waarre Formation of the Sherbrook Group,
and the secondary contingent objective the older Early Cretaceous Eumeralla Formation of the Otway
Group.

Drilling of Croft 1 was terminated 416m into the Eumeralla Formation. Formation tops were generally
intersected close to prognosis. The Paaratte Formation was furthest from prognosed depth at 123m
low, and the top of the primary objective, the Waarre, was 38m high (at —-1966m SS).

Wireline logging at total depth of 2534m consisted of the following: Run 1: LCS-DLS-MRS-GR, Run
2: PDS-CNS-GR, Run 3: RFS, Run 4: SCG.

Log analysis and formation pressure data from the Waarre C Sandstone indicate a net pay 33.8m,
average porosity of 16.1%, with an average water saturation of 14.7%. The Waarre ‘A’ contains 2.7m

net pay, average of 14.9%, with an average water saturation of 45%.

Croft 1 has established the presence of hydrocarbons reservoired in the Waarre Formation at this
location within PEP 154. Croft 1 has been cased and suspended as a future gas producer.

LAREPORTS\WCR\R-wcr607.doc



908028 025 Page 15

S.  REFERENCES

Abele, C., Pettifer, G., Tabassi, A. 1995 The Stratigraphy, Structure, Geophysics, and Hydrocarbon
Potential of the Eastern Otway Basin. Department of Agriculture, Energy and Minerals of Victoria. —
Geological Survey of Victoria, Geological Survey Report 103.

Bain, 1961 Flaxmans 1 Well Completion Report. Frome Broken Hill Company.

Buffin, A., 1989 Waarre Sandstone Development Within The Port Campbell Embayment. APEA
Journal 29(1), pp 299-311.

Finlayson, D. M. (compiler), 1994 NGMA/PESA Otway Basin Symposium, Melbourne, 20 April
1994: extended abstracts. AGSO, Record 1994/14.

Foster, J.D. and Hodgson, A.J., 1995 Port Campbell Reviewed: Methane and Champagne. APEA
Journal 35(1), pp. 418-435.

Partridge, A., 1999 Late Cretaceous — Tertiary geological evolution of the Gippsland Basin, Victoria.
Unpublished Latrobe University PhD thesis.

Partridge, A., 1997 New Upper Cretaceous Palynology of the Sherbrook Group Otway Basin. Biostrata
Pty. Ltd. In PESA News, April/May, p.9.

SANTOS Ltd., 2001 Croft 1 Raw Data Report. SANTOS Ltd. (Unpublished), prepared by Operations
Geology.

LAREPORTS\WCR\R-wcr607.doc



803028 02v

APPENDIX I: LITHOLOGICAL DESCRIPTIONS

L:\REPORTS\WCR\R-wcr607.d9c




908028 027

APPENDIX I (a): CUTTINGS

LAREPORTS\WCR\R-wer607.doc




808028 02¢

LITHOLOGICAL DESCRIPTIONS

Ditch cuttings were collected, washed, described, and checked for fluorescence at 15m intervals from the
surface to 1095m, and at 3 m intervals from 1095m to total depth at 2529mRT (drlr).

HEYTESBURY GROUP
Gellibrand Marl (Miocene)
362m thick

145-508m MARL: light grey - medium grey, pale to medium greenish/grey, commonly silty and
also argillaceous, very calcareous, common to abundant fossil fragments, echinoid spines,
gastropods, fenestrate bryozoans, forams, rare pyrite in parts, rare carbonaceous specks,
soft-dispersive, sticky, competency and firmness increases with depth, predominantly sub
blocky, occasionally blocky.

Clifton Formation (Late Oligocene — Early Miocene)

9m thick

508-517m LIMESTONE: Light brown to predominantly orange tan, very fine to fine calcarenite in
parts, predominantly crystalline, hard to brittle, subblocky to blocky.
MARL: Dominantly medium to dark grey, dark blue grey in part, trace off white, very
argillaceous and very calcareous, minor fossiliferous, minor coral spicules and forams,
dominantly firm and subblocky, minor soft and dispersive.

NIRRANDA GROUP

Narrawaturk Fm (Late Eocene to Early Oligocene)

74m thick

517-591m CLAYSTONE: medium to predominantly dark brown, silty in part, very calcareous, trace

fossil fragments, trace carbonaceous specks in parts, rare pyrite nodules, very soft to
dispersive, amorphous.: medium to predominantly dark brown, silty in part, very
calcareous, trace fossil fragments, trace carbonaceous specks in parts, rare pyrite nodules,
very soft to dispersive, amorphous.

Mepunga Formation (Late Eocene)
61m thick

591-652m SANDSTONE: White to light brown, very fine — fine grained, moderate sorting,
subrounded to angular, calcareous cement. Occasional lithic clasts, poor inferred porosity.

No fluorescence.
CLAYSTONE: Medium to dark brown, predominantly medium brown, trace fossiliferous
material, nodular pyrite, calcareous, soft, blocky to subblocky.
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WANGERRIP GROUP
Dilwyn Formation (Palaeocene - Eocene)
288m thick

652-940m SANDSTONE: Medium to dark brown occasionally light brown, fine-medium graine *
moderate sorting, rounded to subrounded, calcareous cement. Glauconite and pyrite
framboids present. Poor inferred porosity. No fluorescence.

CLAYSTONE: Medium to dark brown, light grey (?marl). Occasionally silty. Pyritic,
glauconitic and occasional carbonaceous fragments.
SILTSTONE: Grey to grey brown. Pyritic, calcareous, blocky, rare carbonaceous material.

Pember Mudstone (Palaeocene - Early Eocene)
70m thick

940-1010m CLAYSTONE: (70%) Dark grey-brown grey, pyritic, calcareous, carbonaceous specs.
Amorphous.
SILTSTONE: (10%) Dark grey, pyritic, calcareous, blocky to subblocky, calcareous,
micro-micaceous, carbonaceous fragments.
SANDSTONE: (20%) Yellow orange, very fine to fine grained, moderate sorting,
subrounded, calcareous cement, trace glauconite, unconsolidated. Poor inferred visible
porosity. No fluorescence.

Pebble Point Formation (Late Palacocene)
78m thick

1010-1088m SANDSTONE: (90%) Yellow orange, fine grained, well sorted, subrounded, calcareous
cement, trace glauconite, sponge spicules, echinoid spines, lithic clasts, unconsolidated.
Poor inferred visible porosity. No fluorescence.
CLAYSTONE: (10%) Dark grey-brown grey, pyritic, slightly calcareous. Amorphous.

SHERBROOK GROUP
Massacre Shale (Late Campanian to Maastrichtian)
29m thick

1088-1117.5m CLAYSTONE: (20%) medium to predominantly dark grey, silty in part, calcareous, trace
fossil fragments, carbonaceous in parts, rare pyrite, very soft to dispersive, amorphous.
SILTSTONE: (30%) medium dark grey, arenaceous, blocky, calcareous, pyritic and
carbonaceous specks.
SANDSTONE: (50%) brown (iron staining), fine to medium grained, poorly sorted,
subrounded, weak calcareous cement, quartz overgrowths, good inferred porosity, no
fluorescence.

Timboon Sandstone (Late Campanian to Maastrichtian)
110m thick -

1117.5-1227.5m SANDSTONE: (90%) brown to orange brown, with intervals of white to clear,
predominantly medium to course grained, occasionally very course grained. Moderate
sorting, rounded to subangular, calcareous cement, argillaceous, pyritic, rare lithic clasts,
predominantly unconsolidated. Fair inferred visible porosity. No fluorescence.
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SILTSTONE: (10%) grey, calcareous, pyritic, carbonaceous, to very carbonaceous, soft to
medium hard, blocky.

Paaratte Formation (Senonian)

328m thick
1227.5-1555.5m

1227.5-1347m

1347-1380m

1380-1434m

1434-1555.5m

SANDSTONE: (60%) white to yellow brown, with subordinate brown to orange brown,
fine to medium grained, moderate sorting, rounded to subangular, calcareous to very
calcareous, lithic clasts, pyritic, rare gastropods, trace glauconite, unconsolidated, fair
inferred porosity. No fluorescence.

SILTSTONE: (40%) dark brown, dark grey, argillaceous, carbonaceous specs,
amorphous.

SANDSTONE: (80%) white to yellow brown, with subordinate brown to orange brown,
fine to medium grained, moderate sorting, rounded to subangular, calcareous to very
calcareous, lithic clasts, pyritic, rare gastropods, trace glauconite, unconsolidated, fair
inferred porosity. No fluorescence.

SILTSTONE: (20%) dark brown, dark grey, argillaceous, carbonaceous specs,
amorphous.

SILTSTONE: (80%) medium to dark grey, argillaceous, carbonaceous, occasionally very
glauconitic soft to medium hard, subblocky.

SANDSTONE: (20%) light to medium grey, brown to yellow, medium to course grained,
poorly sorted, rounded to subangular, calcareous, lithic clasts, nodular pyrite, argillaceous
matrix, trace glauconite, unconsolidated, fair inferred porosity. No fluorescence.

SANDSTONE: (80%) white to light grey, medium to very course grained, poorly sorted,
rounded to subangular, calcareous, pyritic, argillaceous matrix, unconsolidated, poor
inferred porosity. No fluorescence.

SILTSTONE: (20%) medium to dark grey, argillaceous, carbonaceous, soft to medium

hard, subblocky.

Skull Creek Mudstone (Campanian)

186m thick
1555.5-1742m

1555.5-1670m

1670-1704m

SANDSTONE: (20%) light grey, very fine to fine grained, poorly sorted, rounded to
subangular, calcareous, pyritic, argillaceous matrix, unconsolidated, poor inferred
porosity. No fluorescence.

SILTSTONE: (80%) Dark grey to grey brown, arenaceous, carbonaceous specks,
argillaceous, calcareous, carbonaceous, soft to medium hard, subblocky to blocky.

SILTSTONE: (90%) light grey, dark grey, occasionally brown, common carbonaceous
flakes, arenaceous, very fine sand, very calcareous, soft to dispersive, argillaceous grading
to claystone, subblocky. .

SANDSTONE: (10%) clear, frosted, translucent, fine to coarse, predominantly medium,
moderately sorted, subangular to subrounded, no visible cement, loose, fair inferred

porosity.
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1704-1742m

908028 031

SANDSTONE: (70%) white to light grey, translucent, fine grained, well sorted,
subrounded to rounded, no visible cement, pyrite, glauconite, loose, fair to good inferred
porosity,

SILTSTONE: (30%) light grey, occasionally brown, trace to common carbonaceous
flakes, arenaceous in part very calcareous, pyritic, foraminifera, ostracods, very soft
dispersive, argillaceous, subblocky.

Nullawarre Greensand (Late Santonian)

15m thick

1742-1757m

SANDSTONE: translucent to frosted, occasionally very light grey and mottled green, very
fine to fine grained, well sorted, subrounded to angular, weak calcareous cement, off
white to light brown argillaceous matrix in part, common glauconite, occasional fossil
fragments, rare nodular pyrite, predominantly loose with occasional moderately hard
aggregates, poor visible porosity, poor to fair inferred porosity, no fluorescence.

Belfast Mudstone (Coniacian to Santonian)

251m thick
1757-2008.5m

1757-1827m

1827-2008.5

SILTSTONE: (30%-90%) dark grey, occasionally dark brown, trace carbonaceous flakes,
arenaceous, in part very calcareous, pyritic, fragmented shelly debri, foraminifera, very
soft to firm, argillaceous, subblocky.

SANDSTONE: (10%-70%) clear to translucent, light yellow to light green, fine, trac ~
very coarse, well sorted, sub angular to sub rounded, weak siliceous cement, rare ott
white argillaceous matrix, glauconite, fair inferred porosity, no fluorescence.
SILTSTONE: (40%) dark grey, occasionally dark brown, trace carbonaceous flakes,
aren