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Directors
Phoenix Resources Plc
The Wing. Hastingue.
La Route De L,Etacq.
St Ouen. Jersey. JE3 2FB
Channel Islands.

Dear Sirs

Re: Phoenix Resources Plc, Tenements EP104(R5), R 1, and L98-1, Canning Basin,
EP435 and EP359, Carnarvon Basin, Western Australia

Executive Summary
EP104(R5), R 1, and L98-1, Canning Basin
Phoenix Resources plc has agreed to farmin to the EP104 / R1 Joint Venture to drill the
appraisal well Stokes Bay-1 that will test an updip culmination of the Point Torment gas
discovery. We believe this well has the potential to establish unrisked recoverable gas
reserves of between 24 and 261 billion cubic feet (bcf) of gas, with a most likely assessment
of 132 bcf of gas. We believe a gas reserve of approximately 40 bcf could be economically
developed to provide a source for regional power generation. There is the potential for the
Stokes Bay well to also encounter an oil sand that could contain an unrisked recoverable
reserve of approximately 20 million barrels of oil.
Phoenix Resources also has the option to drill the Valentine prospect, which is a
stratigraphically trapped fan deposit that has the potential to contain unrisked recoverable
reserves of the order of 200 million barrels of oil, or over 1 trillion cubic feet of gas. We view
this as a high risk prospect but with a potentially high reward.
Phoenix Resources has the further option to contribute to the costs of a workover of the West
Kora-1 well that has previously recovered 23,000 barrels of oil, to earn a 10% interest in the
West Kora Oilfield Application L98-1.
We believe the work programme proposed by Phoenix Resource to drill the Stokes Bay
appraisal well is justified by the potential return, and that the options that Phoenix Resources
has negotiated could offer additional value in the event that Stokes Bay is successful.
ResourceInvest Pty Ltd ABN: 96 092 481 126
PO BOX 141, Exeter, Tasmania, 7275
email: resourceinvest@bigpond.com
Telephone 03 6394 7214
Fax 03 6394 7614
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EP435 Carnarvon Basin
Phoenix is earning a 25% interest in EP435 by contributing A$800,000 to the cost of drilling
the Parrot Hill 2 well (estimated 50% dry hole cost), and an estimated additional A$225,000
for completion in the event of a discovery. Parrot Hill 2 is an updip appraisal well of the 1987
Parrot Hill 1, which encountered a 6.2 metre oil column, recovered some oil but but failed to
flow fluids to surface. The prospect is relatively small, with an expected recoverable reserve
size of 500,000 barrels, but the chance of intersecting oil is high. The main risk associated
with the prospect is the possibility of some reservoir degradation due to the presence of a
glauconitic sand above the target Birdrong Sandstone.
Other prospects and leads exist in this permit, on both sides of the Rough Range fault. These
include Parrot Hill East, on the eastern side of the Rough Range fault, which displays
geochemical anomalies, Pindan and part of the Paterson North lead.
The economics of a small oil discovery in this area are attractive and we believe there is
technical and financial merit in drilling Parrot Hill 2.
EP359, Carnarvon Basin
Phoenix will contribute A$100,000 for an airborne Transient Electromagnetic (TEM) survey
and ground geochemical surveys for the option to earn an interest of 50% in EP359 by
contributing A$1.5 million to the drilling of one of four prospects in EP359 – Wogatti,
Whaleback, Paterson North or Cape Range East. The Wogatti and Whaleback prospects are
ready to drill, while Paterson North and Cape Range East require further geophysical or
geochemical definition. Wogatti is a Late Jurassic sand target with the potential to contain
11.5 million barrels of oil. Whaleback is a base Cretaceous target with a potential recoverable
reserve of 900,000 barrels. Although a smaller target, Whaleback is considered the lower risk
prospect. Cape Range East is a large but poorly defined base Cretaceous target, while
Paterson North is a large stratigraphic trap of Late Jurassic sands on the western flank of the
Paterson Trough.
We believe that the expenditure committed by Phoenix in EP359 will offer valid evaluation of
two large leads in this permit and that the option to then earn a substantial interest in the
permit by drilling is an attractive one.
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Introduction

By letter dated 28 July 2006, ResourceInvest Pty Ltd has been requested by Phoenix
Resources Plc (“Phoenix”) to provide a Competent Person’s Report with respect to EP104
(R5), R1, and L98-1 located in the Canning Basin of Western Australia; EP435 and EP359
located in the Carnarvon Basin of Western Australia.
Phoenix is acquiring the following interests in these permits:
A 10% interest in EP104 (R5) from Gulliver Productions Pty Ltd, a wholly owned subsidiary of
Empire Oil and Gas NL (“Empire”), by contributing to future exploration costs. Phoenix has
the option to acquire 10% in L98-1.
A 25% interest in EP435 from Rough Range Oil Pty Ltd, a wholly owned subsidiary of Empire,
by contributing to future exploration costs.
An option to earn a 50% interest in EP359 from Rough Range Oil Pty Ltd and Lansvale Oil
Pty Ltd, wholly owned subsidiaries of Empire and Victoria Petroleum Limited respectively, by
contributing to future exploration costs.
Details of minimum expenditure required, and optional expenditure is shown in Table 1.
Table 1. Phoenix Resources Farm-in expenditure requirements.
Permit

Timing

Minimum Expenditure

EP-435

4Q 2006

A$800,000 (estimated
If a discovery, Phoenix’s share of the
50%) to the costs of drilling completion costs estimated
Parrot Hill-2 to earn a 25% A$225,000
interest

EP 359

4Q 2006

A$100,000 for airborne
TEM and ground
geochemical surveys for
option to earn interest in
EP359 by drilling one well

EP-104/R1 3Q 2007

Expenditure at Phoenix’s Election

Option to contribute A$1.5 million to
the cost of drilling either the Wogatti,
Whaleback, Paterson North or Cape
Range East Prospects to earn a 50%
interest

A$450,000 to the costs of If a discovery, Phoenix’s share of the
Stokes Bay-1 to earn a
completion costs estimated
10% interest in EP-104 and AUD$100,000
R1

L98-1

3Q 2007

Option to contribute A$45,000 to the
cost of the work-over of West Kora-1
to earn 10% of L98-1

R1

3Q 2007

A$500,000 (estimated 10%) to the
cost of drilling Valentine-1

Total

A$1,350,000

A$2,370,000

Phoenix Resources Plc
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Canning Basin Permits

Exploration Permit EP-104 (R5), Retention Lease R1 and Application L98-1 are situated in
the Fitzroy Sub-basin, onshore Canning Basin, Western Australia (Figure 1). They are located
about 1800 kilometres north of Perth, and are between 100 - 150 kilometres northeast of the
port of Broome. The eastern border of L98-1 is 50 - 80 kilometres from the producing
Sundown and Blina oilfields. The sealed, all weather Great Northern Highway runs 30 - 100
kilometres to the south of the tenements.
Exploration Permit EP-104 (R5) was renewed for the fifth time on 4th April, 2005 for a further
five years. The permit consists of 9 graticular blocks covering an area of 740 km2. Retention
Lease R1 was awarded for an initial five year term on 29th August, 2003. The lease consists
of 3 graticular blocks covering an area of 250 km2. The application L98-1 adjoins R1 to the
west and consists of 2 graticular blocks covering an area of 160 sq km (40,000 acres).
Figure 1. Permit location and tectonic elements.

Exploration Permit EP104 (R5)
Year of Term

Start

End

Minimum Work

Indicative Cost

1

4/4/2005

3/4/2006

One exploration well

A$2,000,000

2

4/4/2006

3/4/2007

3D seismic reprocessing

A$50,000

3

4/4/2007

3/4/2008

50 km 2D seismic

A$350,000

4

4/4/2008

3/4/2009

seismic interpretation

A$100,000

5

4/4/2009

3/4/2010

One exploration well

A$1,500,000
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Retention Lease R1
Year of Term

Start

End

Minimum Work

Indicative Cost

1

4/4/2005

3/4/2006

Data review

A$50,000

2

4/4/2006

3/4/2007

Seismic reprocessing

A$100,000

3

4/4/2007

3/4/2008

Seismic reprocessing

A$100,000

4

4/4/2008

3/4/2009

One well

A$1,700,000

5

4/4/2009

3/4/2010

Data review

A$50,000

The Stokes Bay prospect is within R1, and the Valentine prospect lies 70% in R1 and 30% in
L98-1.
Phoenix has agreed to contribute A$450,000 to the cost of the Stokes Bay-1 well to earn a
10% interest in licence EP104 (R5) and in R1.
Additionally, Phoenix has the option to contribute 15%, or an estimated A$45,000, to the cost
of a work-over on West Kora 1 to earn a 10% interest in Application L98-1.
As a registered permittee, Phoenix has the right to contribute its 10% share of the cost of the
deep Valentine 1 well, estimated to cost A$5,000,000.

2.1

Canning Basin Regional Geology and Prospectivity

The Canning Basin is a northwest-south east trending basin covering over 430,000 sq km in
the north of Western Australia. Comprised of principally Palaeozoic sediments, it extends to
over 10,000 m in depth in parts.
The EP 104 permit is located on the Lennard Shelf, bounding the northern flank of the
northwest-south east trending Fitzroy Sub-Basin, which in turn is situated on the northernmost flank of the Canning Basin (Figure 1). Created by Palaeozoic rifting, the sub-basin is
comprised of two main tectonic elements, the Fitzroy Trough and the Lennard Shelf. The
Fitzroy Trough is bounded by the Pinnacle Fault system in the permit area.
There are four wells located within EP 104, R1 and the L98-1, including two discoveries; West
Kora-1, which has produced 23,000 barrels of oil from the Carboniferous Anderson Formation
and Point Torment-1, which flowed gas on DST from the Anderson Formation at rates up to
4.3 MMCFD, with minor amounts of condensate. Additional zones in Point Torment-1 have
been identified on logs as hydrocarbon bearing. West Kora-1 is presently shut in pending an
application for a Production Licence (L98-1).
2.1.1

Stratigraphy & Depositional History

The stratigraphy of the permit area has been well described by Roe (2001) and is used here
as the basis for the stratigraphy and depositional history. The stratigraphic sequence is
divided into four depositional sequences, each bounded by regional unconformities:
•

Ordovician Intracratonic Marine Basin

•

Upper Ordovician – Mid Devonian evaporitic/clastic pre-rift phase

•

Mid-Devonian – Early Carboniferous carbonate/clastic syn-rift phase

3
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Upper Carboniferous – Lower Triassic continental/shallow marine post-rift phase

The Triassic “Fitzroy Tectonic” period, is considered to have been responsible for the creation
of the Permo-Triassic structural features located within the Fitzroy Trough. Figure 2 details
the stratigraphy of the Canning Basin.
2.1.1.1

Ordovician Intracratonic Marine Basin

Sedimentation commenced in the Fitzroy Sub-basin during the Ordovician with marine
clastics deposited during an initial transgression followed by thick euxinic shales, which were
followed by deep-water shales and carbonates (Willara, Goldwyer Fm) in the main part of the
basin and with shallow marine facies on the basin margins. The Goldwyer is considered to be
a major potential source rock.
2.1.1.2

Upper Ordovician–Mid Devonian evaporitic/clastic pre-rift phase

By the late Ordovician the basin was enduring gradual restriction and shallowing, with
limestones grading to dolomites, to supratidal deposits of anhydrite. This gave way to subaerial exposure, and by Early Silurian time the basin was totally restricted, with the
consequent deposition of a series of evaporites and carbonates.
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Figure 2. Fitzroy Sub-basin, Canning Basin, generalised stratigraphy.
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Mid-Devonian–Early Carboniferous carbonate/clastic syn-rift phase

The main rifting event in the Fitzroy Trough commenced during Givetian time. The sub-basin
was by now a deep marine trough with carbonate shelves on its margins. Pillara reef
complexes developed as reef-fringed limestone platforms, with reliefs from tens to hundreds
of metres, flanked by marginal-slope and basin deposits.
Active rifting ceased in the late Frasnian time as a basin-wide tectonic event uplifted and
exposed the northern margins of the basin, forming scarp front alluvial fans (Mt Behn, Van
Emmerick conglomerates). In the EP 104 region, this was manifested as sub-aerial exposure
of the Pillara reef complex, with deep erosion of the uplifted blocks and the dumping of debris
into the adjacent embayments. This uplift event resulted in the exposure and karstification of
the Pillara carbonates and rapid erosion of both carbonate and clastic sediments with likely
mass flow deposition into local depocentres.
Tectonic uplift and basin regression continued into the Lower Fammenian and is
characterised at the stage boundary by sequences of coarse clastics, which overlie and
intertongue with the various facies of the Pillara and Nullara carbonate cycles.
The basinal equivalent of the Pillara carbonates, the Gogo Formation, is considered to be the
principal source rock for numerous hydrocarbon discoveries in the basin.
Overlying the Gogo is the Virgin Hills Formation, defined as a sequence of fore-reef, inter-reef
and basinal red limestones, calcareous siltstones and sandstones. Effectively the Virgin Hills
Formation represents a coalescence of the basin floor fans, shelf slope deposits and the
mixed carbonate-clastic marine fans associated with the mass flow deposits of eroded Pillara,
Mt Behn and Van Emmerick units.
The development of these basin floor fans ceased with a Lower Fammenian transgression,
which terminated the deep erosion and allowed the re-establishment of the carbonate
platforms. The remainder of the Early to Middle Fammenian was marked by relatively stable
conditions with platform limestones accumulating on a broad shelf (Nullara Fm).
An upper Fammenian to Tournasian sequence (Fairfield Group) is mapped in the Point
Torment area. It pinches out to the north or may be controlled by the underlying Nullara Fm.
The Fairfield Group represents a transgression/regression/transgression series (Gumhole
Fm, Yellow Drum Sst and Laurel Fm). The Gumhole Fm was deposited in a platform
environment and comprises limestones, siltstones, shales and sandstones, with minor
dolomite; the Yellow Drum Sst was laid down in a supratidal environment with mudflats,
occasionally subjected to marine inundation and consists of calcareous sandstones, silty
dolomite/dolomitic siltstone with minor shales and limestones. The Laurel Fm was deposited
in a transgressive platform environment, with conditions varying from open marine to lagoonal
with shoal to inter-shoal areas. It is made up of limestones, siltstones, shales, sandstones and
minor dolomite. The basal shale unit of the Laurel Fm is the May River Shale.
The Yellow Drum Sandstone is of some interest as it has the possibility of good reservoir
quality sealed by the overlying shales and siltstones of the Laurel Fm.
Laurel Fm deposition is considered to be widespread in the region and is likely to provide both
source and seal capabilities for the underlying Upper Fammenian sequences and may also
act as the primary source for the oil produced from the Anderson Fm in West Kora-1 and from
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the Grant formation in Sundown-1. Hydrocarbon shows are often encountered in the Laurel
Fm, but to date no reservoir section has been intersected.
The Anderson Fm unconformably overlies the Laurel Fm. It is subdivided into 4 units; the
basal unit is the Marine member, over which lies the Deltaic, then Red Bed and Transgressive
Members.
Marine Member
Anderson deposition began with a marine transgression – the sequence is comprised of grey
shales and siltstones with minor fine-grained sandstones. Deposition is postulated to have
taken place in shoreface, beach and tidal channels, along with more extensive storm
deposition. A three metre sand in the Marine member flowed gas at a stabilised rate of 4.3
mmcfd, with numerous oil and gas shows in tight sands in all the Anderson units.
Deltaic Member
A high stand period developed after the marine transgression, with deltaic sands prograding
across the area. Deltaic sands are observed in Kora-1 and West Kora–1, but in Point
Torment-1 a coarsening upward sequence is developed.
Red Bed Member
The Red Bed member is interpreted to be flood plain shales and siltstones with meandering
fluvial sandstones, which are expected to be discontinuous. Oil was recovered (Kora-1) and
produced (West Kora-1) from thin un-connected sands in the basal Red Bed member.
Transgressive Member
The preceding high-stand event was terminated by a rise in sea level and the establishment
of a marginal marine environment. Shales with interbedded sandstones were deposited in
beach, barrier island and tidal channel environments.
2.1.1.4

Upper Carboniferous–Lower Triassic continental/shallow marine post-rift
phase

Deposition of the Anderson Fm was terminated by the Alice Springs Orogeny. The Grant
Group unconformably overlies the Anderson Fm. The Lower Grant is not present within EP
104, but has been intersected by wells in the Fitzroy Trough; the Upper Grant is present in the
permit area, representing continental to shallow marine sedimentation. The Upper Grant is
configured as upper and lower sandstone sequences separated by a central shale. In the
Point Torment area a distinct Grant channel may be observed incising deeply into the
Anderson Fm. The channel, which trends SSE across the Lennard shelf into the Fitzroy
Trough, can be seen to compromise the sealing capabilities of the Upper Anderson member.
Grant Group deposition came to an end with a major marine transgression in the Permian.
Shales, siltstones, limestones and minor sandstones filled the basin (Nura Nura member,
Poole Fm). The Noonkanbah Fm overlaid the Poole Fm as deep marine siltstones and in turn
was overlain by regressive fluvio-deltaics of the Liveringa Fm. Early Triassic clastic deposits
(Blina Shale, Erskine Sandstone) overlie the Liveringa Group.
Finally, the Late Triassic to early Jurassic periods were characterised by major tectonic
activity, involving basin margin uplift, erosion and dextral wrenching. This created a series of
east-west oriented en-echelon anticlines and the emplacement of dolerite intrusives. The
7
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effect of these tectonics were primarily focussed in the basin, however, and had little effect on
the Lennard Shelf, Following this period, minor fluvial to shallow marine Jurassic and
Cretaceous deposition took place.
2.1.2

Structure

The essential structure in the Point Torment region of EP 104 is a gentle monocline, dipping
to the southwest into the Fitzroy Trough. The Pinnacle fault, which trends in a northwest
direction along the edge of the Lennard Shelf, interrupts the southwest dipping sediments to
create minor rollover structures on the downthrown side of the fault. The Kora, West Kora and
Point Torment wells all tested these rollover features. In the case of Point Torment-1, the well
penetrated the fault at 2270 m (top Laurel) and as such, the Devonian section in that well
represents the upthrown block and was not within structural closure. Shows in the preCarboniferous section are thus likely to be associated with tight localised sediments with
trapping a consequence of permeability boundaries rather than structure.

2.2

Previous Exploration

A substantial amount of work has been undertaken in the EP 104 region. Drilling commenced
in the area in 1955 when WAPET drilled Fraser River–1, with subsequent gravity,
aeromagnetic and seismic acquisition. EP 104 was originally granted in 1977.
Initial drilling in EP 104 focused on Devonian (Pillara) carbonates. Three wells, including
Puratte-1, which is located immediately adjacent to the present boundary of the block, were
drilled to test this play, but all were plugged and abandoned.
In 1982, Home Energy drilled Sundown-1 in the adjacent permit, EP 129. The well
encountered oil in sandstones in the Permo-Carboniferous Grant Group and caused a change
in exploration emphasis in EP 104.
In late 1982, Kora –1 was drilled in EP 104 to a depth of 3100m, in the Devonian Virgin Hills
Formation. The well was designed to test sandstones in the Carboniferous Grant and
Anderson formations and limestones in the Devonian section. Although hydrocarbon shows
were encountered throughout the target sections, including the recovery of 3 gallons of oil
(and water) from a sand at the top of the Anderson red-bed sequence, no commercial
hydrocarbons were encountered and the well was plugged and abandoned.
West Kora-1 was drilled in 1984 approximately 2 km northwest of the Kora-1 well to a depth
of 2,606m. The well was designed primarily to test sandstones in the Carboniferous section in
a closure updip of those that exhibited oil and gas shows in Kora-1. Devonian carbonates
comprised a secondary target. The well encountered tight Devonian limestones (Nullara Fm)
at total depth. The Carboniferous section had shows in eight zones in the Anderson Fm and
three in the Laurel Fm. The well recovered oil from a zone in the lower part of the Anderson
Transgressive Member (the Transgressive A sand) and following a production test West
Kora-1 was suspended as an oil producer. The well is presently shut-in, having produced
23,350 barrels of oil during extended production tests.
In 1987, Padilpa-1 was drilled by Command Petroleum to test an interpreted Pillara Reef. The
reefal buildup was, in fact, a Carboniferous gabbro intrusion and the well was subsequently
plugged and abandoned.
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The last well drilled in the current permit was Point Torment-1, drilled by Anzoil in 1992 to test
Permo-Carboniferous sandstones. The well encountered a number of hydrocarbon shows
prior to initial TD at 1918m. During a sole-risk deepening by Stirling Resources NL and Basin
Oil NL, the well flowed a stabilised 4.3 MMCFGD from a 3 metre zone in the Anderson Marine
Member (Marine A Sand). The well was cased and suspended after reaching a final TD at
2,130m within the Anderson Formation.
In 1994, Point Torment-1 was deepened to 2,603m to test the basal section of the Anderson
Formation, the Fairfield Group and the Devonian Nullara Limestone. While the well
encountered good hydrocarbon shows, testing revealed that the sandstones were not of a
sufficient quality to produce economic flows of hydrocarbons.
No other drilling or seismic acquisition has taken place in the permit.

2.3

Point Torment and Stokes Bay

The Point Torment gas discovery is located along the Pinnacle Fault System to the northwest
of West Kora-1. The trap is a three way dip closed structure bounded to the northeast by the
Pinnacle Fault. The prospective Anderson Formation sands are downthrown against marine
and prodelta shales in the lower part of the Formation.
2.3.1

Well results

Point Torment-1 intersected a sand between 2,092.76 – 2,095.96 metres in the Anderson
Formation that had excellent gas shows. Open Hole DST#1 over the interval 2,085.8 –
2,096.5 metres flowed gas at a rate of 4.3 mmcfgd. Log analyses indicated 3 metres of net
pay with 20% porosity. Roe (op. cit.) referred to this sand as the Marine ‘B’ sand, a
nomenclature adopted in this report. Figure 3 and Figure 4 show a log display of the deltaic
and marine members of the Anderson Formation from Point Torment-1. Figure 3 and Figure 4
also highlight a Marine ‘A’ sand (2,101.44 – 2,130.4m) with gas shows, and two sands in the
Deltaic member, one with gas shows (Deltaic ‘B’ sand 2,025.4 – 2,029.82m) and one with oil
shows (Deltaic ‘A’ sand 2,043.23 – 2,057.55m). Neither of the Deltaic member sands was
tested. In December, 1996, the well was re-entered and worked over. Oil (49° API) was
recovered in the tubing during the pressure gradient survey. Oil flowed to surface but the well
gradually died. This oil is interpreted to have come from the Deltaic ’A’ sand.
A review of the Point Torment-1 log data in 2001 by Robertson Research interpreted 22
metres of net pay. This data is summarise in Table 2.
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Table 2. Point Torment 1 Anderson Formation net pay sands
From

To

Gross interval

Net Interval

Av. Porosity (log)

metres

metres

metres

metres

%

2025.40

2027.53

2.13

2.13

23.15

2027.68

2029.82

2.13

2.13

20.81

2030.58

2035.15

4.57

1.07

16.64

2043.23

2057.55

14.33

5.03

17.33

2092.76

2095.96

3.20

3.05

20.04

2101.44

2103.58

2.13

1.52

15.54

2103.73

2130.40

26.67

4.57

19.24

2158.59

2159.51

0.91

0.46

13.10

2161.49

2163.01

1.52

1.07

11.57

2268.63

2269.54

0.91

0.91

12.52

58.50

21.94
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Figure 3. Point Torment-1, Anderson Deltaic member
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Figure 4. Point Torment-1, Anderson Marine member
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Stokes Bay and Point Torment Gas sand mapping
We have reviewed the mapping of the Point Torment gas sand by Stirling Petroleum (1996),
Gulliver Productions (2000) and Bounty Oil (2001). The maps present very similar
interpretations of a three way dip closed structure bounded to the northeast by the Pinnacle
fault. The Bounty Oil map is given here (Figure 5), with the location of the proposed Stokes
Bay well included. The location of the proposed Stokes Bay appraisal well is located on line
F84A-930 at approximately shot point 2155. The location is 5.4 kilometres northwest of Point
Torment-1 and approximately 20 metres updip at the Anderson gas sand level. Seismic line
F84A-930 is shown in Figure 6 and also diagrammatically in Figure 7.

Figure 5. Anderson Gas sand, Point Torment & Stokes Bay (after Roe, 2001)

P90

4.0 sq km

Stokes Bay (proposed)
P50

21.3 sq km
Point Torment-1

P10

40.7 sq km

N

10 kms

This map shows three areas of closures:
A minimum case (P90), with the lowest contour at 2,080 metres, is equivalent to the gas sand
at Point Torment, and represents the area updip of Point Torment. The P90 areal closure is
4.0 square kilometres.
A most likely case (P50), with the lowest contour at 2,280 metres, is based on the mapped
fault closure at the north western end of the structure. The P50 areal closure is 21.3 square
kilometres.
A maximum case (P10), with the lowest contour at 2,280 metres, assumes that the fault
extends beyond the existing data and cuts across the existing contours to the coastline. It is
likely that the fault does extend beyond the available data, but its orientation and extent are
unknown. The P10 areal closure is 40.7 square kilometres.
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Unrisked reserve estimates are presented by Roe (op. cit.) based on sand characteristics as
derived by Robertson Research and on the areal closure estimates described above. We
have reviewed these estimates and believe they fairly represent the data and mapping. The
sand characteristics are summarised in Table 3 and the reserve estimates in Table 4 and
Table 5.
Table 3 . Anderson Formation sand characteristics.
Deltaic B sand

Deltaic A sand

Marine B sand

Marine A sand

Net pay (m)

4.26

5.00

3.05

6.10

Average porosity (%)

22

17

20

17.4

Gas saturation (%)

69

53

64

54

Table 4. Unrisked recoverable potential gas reserves (BCF).
P90

P50

P10

Deltaic B

8.3

46.1

91.4

Marine B

6.1

33.9

67.2

Marine A

9.3

51.6

102.4

Total

23.7

131.6

261.0

Table 5. Unrisked recoverable potential oil reserves (mmbo).
P90

P50

P10

Deltaic A

3.8

20.5

39.1

Total

3.8

20.5

39.1
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Proposed Stokes Bay-1

Figure 6. Seismic Line F84A-930.
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Figure 7. Proposed Stokes Bay and Valentine wells.

2.3.2

Valentine

The Valentine Prospect is a basin floor fan on the downthrown side of the Pinnacle Fault It is
a large stratigraphic trap which is defined by a package of seismic reflectors below the Nullara
Group on the downthrown side of the Pinnacle Fault (Figure 6 and Figure 7). This package of
seismic reflectors thins dramatically to the north and pinches out towards the Pinnacle Fault
and against a broad structural nose to the northwest and southeast. Structurally, it dips to the
south and southeast.
The main objective basin floor sandstones in the Valentine Prospect were intersected in
Puratte-1 some 50 kilometres to the west (Figure 1). In Puratte-1, these sands were
described as predominantly loose, fine-coarse grained, mostly medium grained, angular to
sub-rounded with traces of glauconite and mica. Cement is mostly calcite. The sands have
log derived porosities ranging up to 24% with an average of 15.6%. These sands have never
been tested or cored so permeabilities are unknown.
A map of the near top Virgin Hills Fan Sands defines the Valentine Prospect. This horizon is
the top of a package of seismic reflectors below the Nullara Group on the downthrown side of
the Pinnacle Fault and a two way time structure map is shown in Figure 8. It shows a broad
stratigraphic trap formed by the curve of the Pinnacle Fault with the Virgin Hills Fan Sands
pinching out up-dip towards the Pinnacle Fault. Seismic strike lines show broad swells to the
northwest and southeast without seismic reflectivity. These are interpreted to be broad slopes
without the fan sands which were deposited in lows in front of the Pinnacle Fault. Two main
erosional channels can be mapped on the shelf cutting down into the sediments underlying
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the Nullara Group. These are interpreted to have been active during the Mid-Famennian
lowstand and to have eroded large volumes of sand off the shelf and deposited them into the
deeper water on the downthrown side of the Pinnacle Fault. Point Torment-1, Kora-1 and
West Kora-1 are all outside closure. The light brown area is the maximum area of the
prospect down to the 2000 millisecond closing contour and where reservoir quality sands are
interpreted to be present.
The main risk to the Valentine Prospect is updip seal towards the Pinnacle Fault. Since the
Pinnacle Fault is downthrown to the south, it is interpreted that the Virgin Hills fan sands are
downthrown against the thick marine shales of the Frasnian Gogo Formation (Figure 7).
A drilling location has been proposed at SP 2110 on Line F84A-932 where the maximum
gross pay of 100 milliseconds (or approximately185 metres) is estimated to occur. This gross
pay thins updip to the northeast as the sands thin and pinchout against the Pinnacle Fault;
and also around the edges of the stratigraphic trap.
The area of the Valentine prospect is approximately 50 square kilometres, and it varies in
thickness from a maximum of 185 metres to zero at its edge. Assuming a net pay thickness of
30 metres over this area, and a porosity of 15%, the Valentine prospect could contain an
estimated recoverable potential of 200 million barrels oil or 1.2 TCF gas.

Figure 8. Near top Virgin Hills 2-way time map.
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Kora and West Kora
Kora-1 and West Kora-1 were drilled in EP104 in 1982 and 1984 respectively by Esso
Exploration and Production Australia, approximately 20 kilometres east northeast of Derby.
Kora-1 targetted three objectives within a fault controlled anticline: sandstone in the PermoCarboniferous Grant group and Carboniferous Anderson Formation, sandstone and
carbonate in the Lower Carboniferous Fairfield Group, and reefal limestone in the Upper
Devonian Nullara Limestone. A one metre oil zone in a sand in Kora-1 focussed Esso’s
attention on the Carboniferous clastic sediments which, at this level, were interpreted to be on
the edge of structural closure.
West Kora-1 was drilled to test targets in the Poole, Grant, Anderson and Laurel Formations.
The well was drilled to a total depth of 2,606 metres, and after encountering hydrocarbons (in
open hole DSTs, sidewall cores and logs) was cased and suspended as a potential Anderson
oil producer. Flow testing of the Anderson zone between 1,735 and 1,751 metres recovered
203 barrels of 48o API oil, with 136 barrels of formation water, at rates up to 50 bfpd. This was
considered sub-commercial and the well was suspended pending further evaluation.
The well was placed on beam pump for extended production testing during the period
October 1989 to December 1990, and some 20,000 barrels of oil were produced at an initial
rate of 350 bopd 30% water cut, declining to 45 bopd 85% water cut. Due to high water cuts
and low oil rates, the test was suspended as uneconomic.
In 1992, a higher sand was perforated (1,693.4 – 1,696.6 metres) within the Anderson
Formation, and a pumping production test produced at rates up to 48 bopd with a water cut of
83%. Water production was attributed to the existing deeper perforated sands that had
watered out during previous testing. An attempt was made to isolate the deeper water
producing zone by setting a through tubing bridge plug (TTBP). Water production, however,
was not reduced, possibly due to mechanical failure of the TTBP.
In December 1996, the well was rehabilitated and a pump jack installed, and the well
produced for 7 days before the wet season interrupted operations. The well was produced
April, May, June 1997 for about 40 days before a pump failure. After workover, the well
produced in December 1997 and January 1998 before the wet season again forced shut in.
The well has remained shut in since that time, and has produced a total of 23,350 barrels of
oil.
Reserve estimation at West Kora is difficult. Reserves obtained from the production decline
cannot be easily determined because of poor accuracy measurement, and lack of stable
production to establish the decline. The decline curves indicate that there could be between
20,000 and 50,000 barrels remaining (Carty, 1998). The oil in place estimate from volumetrics
is 850,000 barrels, which at 25% recovery would give 212,500 stb ultimate recovery, or
190,000 stb remaining reserves. (Carty, op. cit.). This discrepancy is likely to reflect the
inaccuracy of well test measurements, the uncertainty of structural mapping, or the possibility
that the well does not drain the whole field.
Additional seismic data and further well testing is required to resolve this issue.
Notwithstanding this uncertainty, the current oil price is likely to provide profitable production
for even small reserves, and a further well workover is warranted.
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Exploration programme and budget

The Stokes Bay-1 well is the only firm programme committed to by Phoenix. This well is
planned to be drilled in the second half of 2006 and is considered a long step-out appraisal
well of the Point Torment-1 gas discovery. It is located 5.4 kilometres to the northwest of Point
Torment-1. The dry hole cost is estimated to be A$1,350,000 of which Phoenix’ share will be
A$450,000. If successful, the completion and testing programme for Stokes Bay-1 is
estimated to be A$1,000,000, of which Phoenix will be liable for its 10% share.
Permit maintenance, seismic reprocessing and seismic interpretation for EP104 and R1 is
estimated to be approximately A$60,000 per year of which Phoenix’s share would be
A$6,000.
Phoenix has the option to contribute A$45,000 to the cost of a workover on West Kora-1 to
earn a 10% interest in the West Kora Oilfield Application L98-1. Upon the West Kora joint
venture producing oil into the existing tank farm, the Production Licence upon grant will have
annual fees of A$70,000, with Phoenix’s share being $7,000.
Phoenix also has the option to contribute 10% of the cost of Valentine-1. The estimated cost
of this well is A$5,000,000, with Phoenix’s 10% share being A$0.5 million.

2.5

Regional gas market and indicative potential economics

The Canning Basin has traditionally been considered a remote site for gas production,
requiring large volumes for economic production. The advent of innovative small to medium
size LNG projects provides a viable alternative to conventional large scale projects. Small
scale LNG production for local energy markets has been foreshadowed by Empire Oil & Gas,
which has previously signed a Memorandum of Understanding with Liquefied Natural Gas
Limited that envisages sale of gas from the Point Torment gas field into local generation
projects. Much of the regional energy consumption at mine sites and towns is based on diesel
power generation.
By drilling the Stokes Bay-1 well, the EP-104/R1 Joint Venture intends to establish a reserve
position that will allow sale of gas into a medium term supply contract . Supply of
approximately 6.0 mmcfd from the Point Torment / Stokes Bay gas field into an LNG plant
near Derby could ship LNG to the various power stations at Derby, Fitzroy Crossing, Halls
Creek and other mining projects in the area to generate electricity. The LNG technology has
been well established and the economics for the EP-104/R1 joint venture are attractive.
We calculate that a gas project selling 6.0 TJ/d at $3.00/GJ over a twenty year period, after
drilling costs of $7.5 million (Stokes Bay -1, 2, 3), and plant facility cost of an estimated $15
million, has a net present value (after tax, at a 10% discount factor) of $21 million. This
represents an annual after tax cash flow of around $5.5 million. This includes the production
of 43 PJ of sales gas (39 BCF) and 0.4 million barrels of condensate.
We note that the most likely unrisked gas reserve volume is 132 BCF of gas.
Oil production economics, even from small fields in remote locations, are very attractive
economically in the current oil price environment.
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Carnarvon Basin Permits

Exploration Permits EP-435 and EP359 are located in the North West Cape area of Western
Australia, in the Exmouth Sub-basin, onshore Carnarvon Basin. EP435 covers an area of 318
km2 (80,000 acres). EP359, in three parts, covers an area of 1,096 km2 (280,000 acres).The
Northwest Coastal Highway, an all weather sealed road, runs north-south through the eastern
parts of the permits, and the Dampier-Perth Natural Gas Pipeline transverses north-south
some 100 kilometres to the east of the permits. The port of Exmouth is within EP359 (1) and
is some 100 kilometres to the north of EP435 (Figure 9 and Figure 10).
Figure 9. EP 435 - Location and Prospects.
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The current permit holders in EP-435 are:
Rough Range Oil Pty Ltd* (Operator)

50.0%

Australian Oil Company No3 Pty Ltd

25.0%

Asia Pacific Energy Inc

20.0%

Bounty Oil & Gas NL

5.0%

*a wholly owned subsidiary of Empire Oil & Gas NL
The permit is currently in Year Four and the work obligations for the first three permit years
have been fulfilled and the permit is in good standing. The work requirements for the
remaining life of the permit are:
Permit Year

Year Ends

Minimum Work Requirements

Estimated Expenditure

Four

13/5/07

50 km 2D Seismic Survey

A$1,000,000

Five

13/5/08

Geotechnical Studies

A$50,000

Exploration Permit EP-359 was renewed on 27th September, 2005 for a five year period. This
permit is divided into three blocks, part 1, part 2 and part 3 (Figure 10). The permit holders
are:
Lansvale Oil & Gas Pty Ltd

63.30%

Rough Range Oil Pty Ltd (Operator)

33.36%

Pace Petroleum Pty Ltd

3.34%

The permit is currently in Year One and the work obligations for the First Permit Year
comprise geological studies & seismic reprocessing.
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Figure 10. EP 359 - Location, Prospects and Leads.

22

1 September 2006

Phoenix Resources Plc

3.1
3.1.1

CPR

Regional Geology and Prospectivity
Carnarvon Basin Stratigraphy and Depositional History

The Carnarvon Basin extends from the Perth Basin in the south to the Canning Basin in the
north. In the south, the Precambrian Northampton Block separates the Carnarvon Basin from
the Perth Basin, although Triassic sediments related to the Perth Basin do extend into the
southernmost Carnarvon Basin. The boundary of the Carnarvon Basin with the Canning Basin
is the De Grey Nose. The eastern boundary of the Carnarvon Basin is the Precambrian
craton, while in the west the Carnarvon Basin extends to the boundary between continental
crust and oceanic crust. The sub-basins of the Carnarvon Basin are readily divided into two
groups, corresponding approximately to the onshore and offshore parts of the basin. The first
group is north to northwest trending and contains predominantly Palaeozoic sediments, with a
westward-thickening Cretaceous and Cainozoic veneer. The constituent sub-basins are the
Gascoyne, Merlinleigh, Byro and Bidgemia sub-basins, generally referred to as the
Palaeozoic sub-basins. The second group of sub-basins trends northeast and consists of the
Exmouth, Barrow and Dampier Sub-basins.
Figure 11. Tectonic Elements EP435 & EP359.
The North West Cape area is
located mainly within the Exmouth
Sub-basin, which differs from the
Barrow and Dampier Sub-basins in
being a half graben formed by
shallow dipping detachment faults,
compared with the BarrowDampier rift basin to the north-east
that is bounded by steep normal
faults. (Malcolm, et. al 1991).
Permits EP435 and EP359 are
situated in the area of the Paterson
Trough and the Rough Range and
Learmonth faults (Figure 11). The
Rough Range fault forms the main
tectonic boundary between the
Jurassic Paterson Trough (and
Exmouth Sub-basin) to the west
and the Palaeozoic Gascoyne Subbasin to the east. The Paterson
Trough itself is bounded to the
north-west by the Yardie Arch.
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The generalised stratigraphy of the permits is shown in Figure 12. Thick Palaeozoic
sediments were deposited in the Gascoyne Sub-basin, which originally covered the entire
area. Rifting commenced in the Late Permian and continued during the Triassic and Jurassic
periods with major movements associated with the Callovian break-up unconformity. The
Rough Range and Learmonth faults appear to have been major tectonic boundaries with the
Permian sediments of the Gascoyne Sub-basin on the eastern side being uplifted and eroded.
It is not know if Triassic sediments were deposited in the Gascoyne Sub-basin and then
stripped off but they are not present to the south-east of the fault. To the north-west, they are
deeply buried in the Paterson Trough.
Major low stand periods allowed thick deltaic sediments to prograde across the Paterson
Trough during the Aalenian, Bathonian and Oxfordian. These deltas may have been fed by
the Yannarie River which is now blocked from entering the Exmouth Gulf by the mid-Miocene
Giralia Anticline. During transgressive and high stand periods, the Paterson Trough filled with
over 3,500 metres of marine and pro-delta shales of the Learmonth and Dingo formations.
These provide excellent source rocks for the area. As the basin filled, marine conditions
ceased and the fluvial deposits of the Wogatti Sandstone were laid down. These are
restricted to the south-eastern side of the Paterson Fault and may have been controlled by
the Rough Range fault.
During the Valanginian, erosion of the Gascoyne Sub-basin ceased and a major
transgression flooded the basin. To the south-east of the Rough Range fault, the Permian and
earlier sediments lie at a distinct angle directly beneath the Intra-Valanginian Unconformity.
To the northwest of the fault in the Paterson Trough, the Tithonian aged Wogatti Sandstone
lies beneath the Intra-Valanginian Unconformity.
The oldest Cretaceous deposit in the permit is the Neocomian, Birdrong Sandstone, which is
a transgressive sandstone at the base of the Winning Group. The Birdrong Sandstone is
overlain by the Barremian Muderong Shale, which forms an excellent regional seal. This in
turn is overlain by the Aptian aged shaly siltstones known as the Windalia Radiolarite. Above
the Windalia Radiolarite, there is typically about 600 metres of Albian-Cenomanian claystones
and siltstones known as the Gearle Formation. This formation is disconformably overlain by
the Santonian Toolonga Calcilutite and the Late Cretaceous Korojon Calcarenite.
Unconformably overlying the Cretaceous is the Palaeocene to Early Miocene hard massive
limestones and calcarenites of the Cardabia and Cape Range groups. This interval is
exposed at the surface over the Rough Range anticline. Elsewhere it is covered by recent
deposits, which are mostly sandy.
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Figure 12. Generalised Stratigraphy Paterson Trough, Carnarvon Basin.
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Structure

The early Neocomian breakup of eastern Gondwanaland was accompanied by wrench
induced strike-slip movements, resulting in en echelon compressional anticlines. A period of
emergence following the Neocomian allowed erosion of the crestal portions of these positive
features. Renewed sedimentation occurred, therefore, with marked angular unconformity.
A major period of inversion occurred in the mid to late Miocene period, rejuvenating the strikeslip breakup faults. This resulted in the formation of the Cape Range Anticline to the northwest of the permit and the Giralia Anticline to the east of the permit. Reverse movement on
the Rough Range fault caused the Early Jurassic and Lower Cretaceous sediments on the
north-west side of the fault to overthrust the Lower Cretaceous sediments on the south-east
side, creating the Rough Range anticline. The structural development of the North West Cape
terminates with the Middle Miocene emergence of the area.

3.2

Previous Exploration

The Rough Range oil discovery by West Australian Petroleum Pty Ltd (WAPET) in 1953 was
Australia’s first flowing oil discovery. Since that time the North West Cape area has attracted
substantial exploration interest. Following the initial WAPET interest, Ampolex carried out
extensive exploration, followed by Mesa Petroleum, Minora Resources, Victoria Petroleum
and Empire Oil & Gas.
Rough Range 1 encountered 7.5 metres of oil within the Lower Cretaceous Birdrong
Sandstone, but subsequent appraisal wells all proved dry. Ampolex drilled nine additional
wells through the 1980s. Although all wells failed to find economic hydrocarbons, Rivoli 1
confirmed the presence of gas and liquid hydrocarbons in the top of the Bidrong Sandstone,
and Parrot Hill 1 was an oil discovery on the Rough Range trend. This well encountered a
gross 6.2 m oil column, and recovered 2.6 barrels of oil on DST, but no fluids flowed to
surface. Two metres of the oil column was in the good Birdrong Sandstone, and four metres
was in the low permeable glauconitic sands at the top of the Birdrong Sandstone.

3.3
3.3.1

Hydrocarbon Potential
Reservoir and seal

The Birdrong Sandstone is the main objective in EP435 and EP-359. This sandstone has logderived porosities of 10-30% averaging around 20% and permeabilities ranging up to several
darcies but generally around 500 – 1,000 millidarcies.
Vertical seal is provided by the regional marine shales of the Muderong Shale which is of the
order of 10-70 metres thick across EP359 (Ampolex, 1994). Away from the Cape Range
Anticline, where the Muderong Shale is thickest, it would also provide lateral seal across
small faults.
3.3.2

Source

The Late Jurassic Dingo Claystone is a prolific source rock throughout the northern
Carnarvon Basin. The crude oil which has been recovered from Rough Range and Parrot Hill,
however, has been typed as coming from a different source. According to Ampolex (1990),
these oils were derived from Early Jurassic sediments with a content of higher land plant
matter, producing a high wax crude oil.
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The Jurassic section is over 3,500 metres thick in the Paterson Trough. In Cape Range-2,
only the top 800 metres was Oxfordian with the remainder of the section dated as Callovian to
Bathonian (Duckett & Mitchell, 1994). These shales have Total Organic Carbon (TOC)
content of between 0.5% and 3.64% with S1+S2’s of 0.3 – 4.4 mg/g TOC and hydrogen
indices of 76 – 782 (Warris, 2006), indicating effective source rock.
3.3.3

Maturity

The Middle Jurassic shales in the Paterson Trough contain higher land plant matter and are in
the peak oil maturity window, and therefore are the most likely source for the generation and
migration of oil into prospects in EP435 and EP359.
3.3.4

Timing

The Middle Jurassic source rocks in the Paterson Trough are interpreted to have reached
thermal maturity during the Late Cretaceous to Early Tertiary, following the deposition of over
3,000 metres of Late Jurassic, Cretaceous and Early Tertiary sediments. Primary oil migration
from the Middle Jurassic source rocks therefore occurred prior to the formation of the Rough
Range Anticline in the mid-Miocene. This may explain why the Rough Range Anticline is not
full to spill point, as it has only received secondary oil migration out of the Paterson Trough
since the mid-Miocene. This secondary migration was only sufficient to fill small individual
closures along the trend such as Rough Range, Parrot Hill and Roberts Hill.

3.4
3.4.1

Prospects and Leads
Parrot Hill 2, EP435

The Parrot Hill Prospect is an up-dip test of the Parrot Hill 1 well. The Parrot Hill structure is
well defined seismically by nine dip lines and two strike lines although one strike line runs
parallel to the Rough Range Fault and is of poor quality. It is interpreted that the field extends
to the south-east and an up-dip location can be drilled at SP 325 on seismic line A86-34
(Figure 13).
The main objective in Parrot Hill-2 is the Early Cretaceous Birdrong Sandstone sealed by the
Muderong Shale and sourced by thick, Jurassic marine and deltaic shales in the Paterson
Trough. The main part of the Birdrong Sandstone in Parrot Hill 1 had log-derived porosities
averaging around 20%, with permeabilities, based on test data, of at least 50 millidarcies. The
glauconitic sands at the top of the Birdrong Sandstone had log derived porosities of 17% but
permeabilities of only 1 millidarcy (Schmedje, 1988). Vertical seal is provided by the regional
marine shales of the Muderong Shale which was 45.4 metres thick in Parrot Hill-1.
Table 6 shows the potential for 500,000 barrels of recoverable reserves based on gross pay
of 8 metres in the clean sand and 4 metres in the poorer glauconitic sand.
Seismic line A86-34 is shown in Figure 14 with the proposed Parrot Hill 2 location marked.
Seismic mapping is currently being refined to confirm this location.
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Figure 13. Parrot Hill prospect and Parrot Hill 2 location.

Proposed Parrot Hill 2

Table 6. Parrot Hill Potential Reserves
Area
Maximum gross pay
Average net pay
Greensand
Porosity
Oil saturation
Formation Volume Factor
Recovery Factor
Recoverable Oil
Clean Sand
Porosity
Oil saturation
Formation Volume Factor
Recovery Factor
Oil in place
Recoverable Oil
Total Recoverable Oil

25 hectares
4 m low perm. greensand + 8 m high perm. clean sand
12 metres total
3.8 m low perm. greensand + 3.2 m high perm. clean sand
20%
60%
1.07
25%
170,000 barrels
20%
70%
1.07
50%
660,000 barrels
330,000 barrels
500,000 barrels
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Figure 14. Proposed Parrot Hill 2 location on Line A86-34.

3.4.2

Prospects and Leads EP359

The main prospects in EP-359 are the Wogatti, Whaleback, Sextant, Farnham and Anagonda
prospects. Wogatti is an anticlinal prospect in the northern part of EP-359. The Whaleback,
Sextant, Farnham and Anagonda prospects are all located in the southern part of EP-359
along the Rough Range and Bullara trends. A summary of potential recoverable reserves for
these prospects is shown in Table 7.
Paterson North is a poorly defined stratigraphic trap on the western flank of the Paterson
Trough. Cape Range East is a poorly defined anticline located updip and to the east of Cape
Range 2.
3.4.3

Wogatti Prospect

The Wogatti Prospect is an anticlinal trap updip from Trealla-1A, which was drilled by
Ampolex in 1991. The main objective is the Late Jurassic Oxfordian Sandstone that is 25
metres thick in Trealla-1A. These sands are clean, quartzose, fine-medium grained with
porosities ranging from 8% to 21%, averaging 15% and with 5% bright yellow pin point
fluorescence and milky white streaming cut. Top seal is provided by the Muderong Shale
which is 38.5 metres thick in Trealla-1A.
The prospect is structurally well defined seismically with eleven dip lines (seven of which are
0.5 km apart) and four strike lines. The anticline is bounded to the east by the Learmonth
Fault and dips to the west. There is also a significant component of fault independent closure
(Figure 15). Based on the current interpretation, estimated potential recoverable reserves are
of the order of 11.5 million barrels (Table 7).
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Figure 15. EP359 Wogatti Prospect, Two Way Time Structure Map.
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Table 7. EP359 Prospect – Potential Recoverable Reserves.
Wogatti

Whaleback

Sextant

Farnham

Anagonda

Area

hectares

500

80

170

180

70

Maximum gross pay

metres

37

25

30

12

12

Net sand

metres

25

12

15

12

12

Average net pay

metres

10

5

6

5

5

Porosity

%

15

20

25

25

25

Oil saturation

%

65

65

65

65

65

1.07

1.07

1.07

1.07

1.07

Formation Vol. Factor
Oil in place

mmbbls

28.8

3.1

9.8

8.6

3.36

Recovery Factor

%

40

30

30

30

30

Recoverable Oil

mmbbls

11.5

0.9

2.9

2.6

1.0

Figure 16. EP359 - Prospects along the Rough Range Fault and Bullara Trends.
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Whaleback Prospect

The Whaleback Prospect is an anticlinal trap updip from Whaleback-1 (Figure 16) drilled by
Wapet in 1963. The main objective is the Birdrong Sandstone which is 12 metres thick in
Whaleback-1. The sandstones here are clean, quartzose, fine-medium grained with porosities
ranging from 15% to 27%, with oil staining and yellow-green fluorescence and instant green
fluorescent cut. Top seal is provided by the Muderong Shale, which is 53 metres thick in
Whaleback-1.
The prospect is defined seismically by two dip lines and two strike lines. The anticline is
bounded to the east by the Rough Range Fault and dips to the west. Structural closure above
the well is also fault independent. Based on the current interpretation, estimated potential
recoverable reserves are of the order of 900,000 barrels (Table 7).
3.4.5

Sextant Prospect

The Sextant Prospect is a reverse faulted anticline at the far southern end of the permit
(Figure 16). The nearest well control is Sandalwood-1, 8 km to the north-north-east. The main
objective is the Birdrong Sandstone, which is 20 metres thick in Sandalwood-1. These
sandstones are clean, quartzose, fine-medium grained with log derived porosities ranging
from 26% to 36%, averaging 30%. Top seal is provided by the Muderong Shale which is 48
metres thick in Sandalwood-1.
The prospect is structurally defined seismically by two dip lines and two strike lines. The
anticline is bounded to the southeast by the reverse fault and dips to the northwest (Figure
16). However, there is no fault independent closure which is a significant risk as the Birdrong
Sandstone could be thrown against the Windalia Radiolarite. Based on the current
interpretation, estimated potential recoverable reserves are of the order of 3 million barrels
(Table 7).
3.4.6

Farnham Prospect

The Farnham Prospect is a faulted anticline on the eastern side of the Rough Range Fault
(Figure 16). The nearest well control is Bullara-1, 2 km to the west. The main objective is the
Birdrong Sandstone which is 6 metres thick in Bullara-1, with log derived porosities ranging
from 21.7% to 30%, averaging 26.7%. Top seal is provided by the Muderong Shale, which is
54 metres thick in Bullara-1.
The prospect is defined seismically by two dip lines and two strike lines. The anticline is
bounded to the south by a normal fault but the fault throw is less than the thickness of the
Muderong Shale so that the prospect is sealed. Based on the current interpretation, estimated
potential recoverable reserves are of the order of 2.6 million barrels (Table 7).
3.4.7

Anagonda Prospect

The Anagonda Prospect is an anticlinal trap on the Rough Range Trend (Figure 16). The
nearest well control is Bullara-1, 8 km to the southwest. The main objective is the Birdrong
Sandstone, which is 6 metres thick in Bullara-1, with log derived porosities ranging from
21.7% to 30%, averaging 26.7%. Top seal is provided by the Muderong Shale, which is 54
metres thick in Bullara-1.
The prospect is defined seismically by two dip lines and two strike lines. The anticline is
bounded to the east by the Rough Range Fault and dips to the west. There is also a
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significant component of fault independent closure and based on the current interpretation,
estimated potential recoverable reserves are of the order of 1.0 million barrels (Table 7).
3.4.8

Cape Range East Lead

The Cape Range East Lead is an anticline located updip and to the east of Cape Range-2.
The main objective is the Birdrong Sandstone, which in Cape Range-2 is 18 metres thick with
average porosities of 20%. Vertical seal is provided by the Muderong Shale, which is 49
metres thick in Cape Range-2.
The prospect is poorly defined seismically and further detailed geochemical surveys are
planned to better define the trap. If the structure rolls over into the Learmonth Fault, then
estimated potential recoverable reserves could be of the order of 22 million barrels.
3.4.9

Paterson North Lead

The Paterson North Lead is a stratigraphic trap on the western flank of the Paterson Trough.
The main objective is the Late Jurassic Oxfordian Sandstone, which is over 86 metres thick in
Rough Range-1 and 25 metres thick in Trealla-1A. These sands were deposited in a deltaic
environment fed by the ancient Yannarie River which deposited into the Paterson Trough
where the Cape Range Transfer displaced the old Permian shelf east of the Rough Range
and Learmonth faults.
The trap is formed by these sands pinching out updip onto the eastern flank of the Cape
Range Anticline. The sands are present in the Rough Range and Trealla area but are absent
to the west in Cape Range-4, Sandy Point-2 and Wingette-1; to the north in Learmonth-1 and
Cape Range-1 to -3; and to the south in Unknown Hill-1. A thin sand with oil shows was
present in Paterson-1.
In Trealla-1A, these sandstones are clean, quartzose, fine-medium grained with porosities
ranging from 8% to 21%, averaging 15%, with 5% bright yellow pin point fluorescence and
milky white streaming cut. Top seal is provided by the Muderong Shale, and base seal is
provided by thick, marine shales of the Dingo Claystone.
The lead is poorly defined seismically and requires further geophysical or geochemical
surveys to assist in the definition of the trap.
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Conclusions
EP104, R1, L98-1

The EP104 region and associated licence areas of R1 and L98-1 have, in Australian terms, a
long history of exploration. The exploration model is complex and the results of past drilling
have frustrated explorers with the obvious presence of oil and gas, but without significant
commercial success.
We believe this area can justify further exploratory drilling, as well as additional investigation
of existing discoveries. The unrisked resource potential of existing discoveries is significant.
In the current oil price environment, the economics of small onshore oil production is very
attractive. We also believe that onshore gas production in this area can be economically
exploited for small scale power generation at a regional level.
The programme proposed by Phoenix Resources is justified on both a technical and financial
level.

4.2

EP435

The Parrot Hill 2 prospect in EP435 offers an updip appraisal well from the existing discovery
well Parrot Hill 1. The prospect is small, but has a high chance of encountering oil, and
confirmation of oil reserves of the order of 500,000 barrels would be economically attractive
under the current oil price. The major risk to this well is the thickness of the poorer reservoir,
glauconitic sand above the clean Birdrong Sandstone. This sand may limit the recovery of any
potential oil reserve.

4.3

EP359

The option to farm into EP359 offers Phoenix a substantial portfolio of prospects and leads
that would constitute an attractive exploration programme in the event of initial success at
Parrot Hill 2, or as a stand alone programme in their own right. These prospects and leads
encompass both base Cretaceous Birdrong Sandstone and Jurassic sandstone objectives in
dominantly structural trap configurations but also a large stratigraphic lead.
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Declaration of Independence and Veracity

ResourceInvest Pty Ltd has prepared this report at the request of Phoenix Resources Plc and
will be paid a normal consulting fee for this service. Payment of the fee is in no way
contingent upon the outcome of the report. No other benefit will be received by
ResourceInvest. Neither Peter Cameron nor Jennifer Baird has any pecuniary or other
interest, which could be regarded as capable of affecting their ability to provide an unbiased
opinion in relation to the report.
ResourceInvest Pty Ltd believes that the report is a true, full and accurate account of the
assets that comprise the subject of this report, and includes all relevant information and
assumptions. Except to the extent indicated in the report, all information and explanations
requested and required to prepare the report were available and used subject to satisfactory
verification to the extent set out in the report.
The opinions expressed by ResourceInvest Pty Ltd in this report are independent and
impartial.
The information contained in this report was obtained from sources we believe to be reliable
but ResourceInvest Pty Ltd, its directors, employees and consultants do not represent,
warrant or guarantee that this information is complete or accurate and no liability is accepted
for any errors or omissions.
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Qualifications

This report has been prepared by Peter Cameron of ResourceInvest Pty Ltd. ResourceInvest
is an Oil & Gas sector consultancy that undertakes both technical and financial analysis.
Peter Cameron
Peter Cameron graduated with a B Sc (Hons) in Geophysics from the University of Tasmania
in 1971, and has held a number of managerial and consulting roles in both the resource
industry and the securities industry.
During his career he has worked for the Australian Government (Bureau of Mineral
Resources / AGSO / GA), BHP Petroleum, Weeks Australia Ltd, Peko Oil Ltd, several
stockbrokers, and as a consultant to the oil & gas, mining and securities industries. He has
gained significant technical, management, and joint venture administrative experience in the
oil & gas industry. He moved to the financial sector in 1986, as a resources analyst, before
establishing his own consulting business. Ten years of consulting enabled him to work on
both financial and technical aspects of the resource industry. After a period of full time
resource sector research and research management with Johnson Taylor Potter (now Bell
Potter Securities) he formed ResourceInvest Pty Ltd in 2001, with geologist Dr Jennifer Baird.
Through ResourceInvest Pty Ltd, Peter provides contract and subscription research to the
resource and finance sectors. ResourceInvest is the publisher of the Australian Oil & Gas
Review.
Peter is a Fellow and Certified Professional (Management) of the Australasian Institute of
Mining and Metallurgy, and a Member of the Petroleum Exploration Society of Australia.
Jennifer Baird
Jennifer Baird has a B.Sc (Hons) and Ph.D from Monash University. She spent three years as
a staff geologist with Shell Australia, before becoming a consultant. For the past twelve years
Jennifer has worked for clients including BHP Petroleum, Cue Energy N.L., Esso, Lakes Oil
N.L., Mobil, Nexus Energy, Woodside, Santos and Shell. These assignments included
seismic interpretation and mapping, depth conversions, geochemistry and biostratigraphy
reviews, basin and gazettal reviews, farm-in and farm-out preparation and evaluations, and
well post-mortems. A two-year period co-running a consultancy was undertaken during this
time, which provided out-sourced seismic interpretation (sequence stratigraphy based) that
resulted in multi-client reports and study group projects covering many Australian and S.E.
Asian petroleum provinces. Clients included most of the companies now actively exploring in
Australia. Jennifer formed ResourceInvest Pty Ltd with Peter Cameron in 2001 and now
writes broader based resource company research, in addition to maintaining an active
technical role in geological and geophysical consulting within the oil & gas industry.
Jennifer is a Member of the Petroleum Exploration Society of Australia.
Yours faithfully

Peter Cameron
ResourceInvest Pty Ltd
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