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WELL: DUNBAR EAST #1 SPUD: 26-03-1996
WELL TYPE: EXPLORATION TD REACHED: 18-04-1996
BLOCK/LICENCE:: PPL1 Otway Basin Victoria RIG RELEASED: 21-04-1996
RIG: ODE 30 COMPLETED:
LATITUDE: 3833°3826” S STATUS:: Plugged & abandoned exploration well with gas
LONGITUDE: 142 55° 36.74" E & oil shows
TYPE COMPLETION:: Plugged & abandoned
X coord: 667 890 mE TYPE STRUCTURE: Waarre Level - Tilted Fault Block
Y coord: 5730202 mN Heathfield Level - Horst
SEISMIC STATION: Waarre 3D Xline 3095 Inlme 7295 ZONE(S):
ELEVATION GL: 73 m AHD REMARKS:
RT: 773 m
TD: 2418.7 m MD (Logger) CASING SIZE SHOE DEPTH TYPE
2419.0 m MD ( Driller) mRT
16” 9.5
9 5/8” 755.0 Lopger
DEPTH (m)
AGE FORMATION OR ZONE TOPS | LOGGERS SUBSEA THICKNESS HIGH (B)* TWT
\ MD TVD (metres) LOW (L) (msec)
TERTIARY PORT CAMPBELL LIMESTONE 4.3 +73 99.7
GELLIBRAND MARL 104.0 -26.7 295.0 116.0H 30.0
TERTIARY CLIFTON FORMATION 399.0 -321.7 21.0 203 H 346.8
TERTIARY NARRAWATURK MARL 420.0 -342.7 59.0 20.0H 368.6
TERTIARY MEPUNGA FORMATION 479.0 -401.7 59.0 11.3H 425.0
TERTIARY DILWYN FORMATION 538.0 -460.7 187.0 33H 477.0
TERTIARY PEMBER MUDSTONE 725.0 -647.7 62.5 25.0L 624.2
TERTIARY PEBBLE POINT FORMATION 787.5 -710.5 53.0 13.8H 670.2
LATE CRETACEOUS PAARATTE FORMATION 840.5 -763.2 347.5 1.8H 707.6
LATE CRETACEOUS SKULL CREEK MUDSTONE 1118.0 -1110.7 138.5 64.3 H 960.4
NULLAWARRE GREENSAND 1326.5 -1249.0 5.0 58.8H 1061.2
LATE CRETACEOUS BELFAST MUDSTONE 1331.5 -1254.3 178.5 103.8 H 1063.6
LATE CRETACEOUS WAARRE FORMATION: UNIT D 1509.5 -1432.7 85.0 433 H 1185.0
LATE CRETACEOUS UNIT C 1517.5 -1440.0 7.3 NP 1187.2
UNIT B NP
UNIT A NP
EARLY CRETACEOUS | EUMERALLA FORMATION 1595.0 -1517.3 709.0 203 H 1236.0
HEATHFIELD 2329.0 -2224.6 1583 H 1625.6
T.D. LOGR. EXTRAP.) 2419.0 -2292.5 181.0H 1656.0
* Geophysical prognosis
LOG INTERPRETATION (Interval Averages) DRILL STEM TESTS
ZONE INTERVAL THICKNESS NP POR | SW% ZONE INTERVAL
mMD m Y mMD
Heathfield Sandstone 2323 -2344
No pay is mapped
CORES
ZONE NO. INTERVAL CUT | REC
m MD m m
LOG (BPB) SUITE/RUN INTERVAL BHT/TIME
mRT °C / Hours
MSFL-DLL-GR-CAL-DT- 171 16189 -755.0 56.0/9
Sanic Failed
MLL-DLL-BHL-SP-GR-CAL-DT 211 2419.0-1600.0 75.0/7
DT -2419-755
DRHO-NPHI-RHOB-GR-CAL 2/2 2323.3-2151.6 75.0/13
1901.9 -1499.7
RFT-GR 2/3 1518.3-2226.8 75.0/20
Velocity Survey 2/4 T.D to Surface
20 levels
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1.1 Regional Geology

Dunbar East-1 is located in Production Permit PPL 1 in the onshore section of the Otway
Basin, in Victoria, approximately 120 km west of Geelong and 190 km west of Melbourne. It
is situated in the Port Campbell Embayment, within which are several hydrocarbon producing
fields, including North Paaratte, Wallaby Creck, Iona, Mylor, Grumby and Langley (Figure
2).

The Otway Basin, including that of South Australia, covers an area of approximately 140,000
k™ onshore and offshore (of which 40,000 km?® lies onshore), extending just into Tasmanian

waters.

Together with other basins along the southern margin of Australia, the Otway Basin resulted
from the separation of Australia and Antarctica. It was during the Mesozoic that
Gondwanaland fragmented into a number of discrete and diverging lesser continental plates.
The tensional forces produced a complex of localised intra-cratonic sub-basins (GFE, 1994).
The separation involved two main tectonic phases, a Late Jurassic to Early Cretaceous rift
phase marked by extension and rapid subsidence, and a Late Cretaceous to Recent post-rift
or drift phase characterised by slower subsidence, and at times compression (Abele et al,
1995).

The Otway Basin comprises four major sedimentary sequences (Figure-4), each deposited
during different phases of separation of southern Australia from the Antarctic continental land

mass.

The earliest sequence consists of terrestrial sediments deposited in localised intra-cratonic
Late Jurassic to Early Cretaceous grabens and half grabens, during a time of active extension.
Organic-rich non marine sediments were laid down in the deeper portions of the grabens or
more marginal low energy settings, and are classed into the Casterton and Laira formations.

Non marine sedimentation continued in an intra-cratonic sag basin, without significant
extension. The Eumeralla Formation, forming the second major sequence, constitutes a
widespread development of undifferentiated shales and lithic sandstones, and includes coaly
deposits thought to represent the source for the oil and gas discovered throughout the basin.

The third sequence developed towards the beginning of the Late Cretaceous in response to
the eventual separation of Australia from Antarctica. Although terrestrial sediments
continued to be deposited, marine rocks formed an important part of the sequence for the
first time, represented by the thick deltaic sequence, with marine influence, of the Sherbrook
Group. At the base of the group, lies the Waarre Formation, one of the key reservoir units in
the basin.

Major erosion followed uplift in the Late Cretaceous, forming an initial unconformity surface,
a regionally mappable surface in the basin. Sedimentation resumed with the deposition of
mainly non marine sediments, with minor marine influences. Further marine sedimentation
and the outbuilding of coastal plain and submarine shelf deposits occurred, as more rapid
separation of the continental masses took place during the Tertiary (GFE, 1994). This
process is continuing to the present day.
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Previous Drilling

The Otway Basin has been recognised as a potential petroleum province since the 1860s and
was the location for Australia’s first oil exploration well, Salt Creek, at Alfred Flat, South
Australia, in 1866 (Sprigg, 1986). It was with the discovery of bitumen strandings,
seepage’s, and oil scums that exploration had its beginnings in the basin. Over 150 wells
have been drilled in the Otway since, both onshore and offshore, with the greatest number of
discoveries of hydrocarbons in the coastal region between Port Campbell, westwards, to Mt.
Gambier.

Mapping of anticlinal structures and intermittent drilling of shallow wells took place between
the early 1890s and late 1950s, however, no discoveries were made during this period. The
first discovery in the basin was Port Campbell-1, drilled in 1959, by Frome-Broken Hill. It
flowed gas from the Late Cretaceous Waarre Formation at an initial rate of 1.5mmcfd,
however was deemed not commercial, as the rate declined rapidly. Shell initiated drilling
offshore in the Victorian portion of the basin in 1967, followed closely by Esso, though there
were no significant finds. It wasn’t until 1979 that the first commercial hydrocarbon gas,
from the Waarre Formation, was discovered at North Paaratte-1 by Beach Petroleum, near
Port Campbell. The field was brought on stream in 1986. Following North Paaratte-1,
Wallaby Creek and Grumby were two more fields discovered by Beach, (also the Waarre
Formation) in 1981. Subsequent exploration resulted in the establishment, by Beach, of the
substantial Iona gas field in 1988, then the Boggy Creek CO,, field, by GFE Resources, in late
1991. In 1993, the first offshore success was with BHPP’s Minerva-1, just off Port
Campbell. The Mylor (Bridge/GFE) and Langley (GFE) fields were discovered in 1994, with
the Mylor marking the first recovery of oil from the Waarre (Foster and Hodgson, 1995)

(Figure 3).

All of the commercial discoveries to date are located within the Port Campbell region in
Victoria. There are two production licences adjacent to PEP 108, PPL 1 and 2, where the
fields are located :- North Paaratte, Wallaby Creek, Grumby and Iona with Mylor just to the
north of the boundary (Figure 2). Boggy Creek, a CO, producing field is situated
approximately five kilometres west in PPL-3.

Given the modest cost of exploration and development in the region and the ready market for
any discoveries, this area, especially PPL 1, has excellent potential to produce profitable
returns (Traviati and Smith, 1994),

Drilling Rationale

Dunbar East-1 was designed primarily to test the hydrocarbon potential of the Upper
Cretaceous Waarre Sandstone. It rests upon the Eumeralla Formation, with a low-angle
unconformity or disconformity. Quartz sandstone makes up an average of 65% of the
formation while the rest is mudstone (Abele ef al., 1995). The formation was subdivided by
Buffin in 1989 into four units, A,B,C and D, and where present, reservoir quality sandstones
are present in “Unit C”, in the upper portion of the formation. It consists of light grey to
white quartz sandstone, from very fine sand to granule and occasionally pebbly size, in bands.
It is poorly sorted and clean, with good porosity developed in many beds. It is interpreted
that they are channel sands probably deposited in an upper shelf plain (inner deltaic)
environment, where fluviatile processes were dominant over marine and coastal ones (Abele
etal., 1995).
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The Early Cretaceous Heathfield Member of the Eumeralla Formation was considered a
secondary objective at the Dunbar East-1 location. The Heathfield is made up of dominantly
lithic sandstone, the rock fragments mainly being unstable volcanogenic material. The rock
fragments have in part deformed to clays which together with the formation of various
cements consequently reduced much of the primary porosity. Nevertheless, rare more
quartz-rich sandstones have been encountered and some appear to have maintained
reasonable porosity’s and permeability’s (Foster and Hodgson, 1995). Port Campbell-4
intersected the Heathfield to the northeast only about a kilometre away, though in an adjacent
fault block, to the north. Oil was recovered from DSTs in the Eumeralla in the Port
Campbell-4 well (Foster and Hodgson, 1995).

It has been concluded that the lower part of the Eumeralla Formation was deposited in low
energy fluvio-lacustrine and lacustrine environments, with volcanism contemporaneous with
sedimentation (Abele et al., 1995).

]
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2.0 Geological Analysis

The following is a summary of the lithological units observed in Dunbar East-1 compiled from the
descriptions by the wellsite geologist (Appendix 1), as well as the Mud Log (Enclosure 2).

Table 1 - Well Formation Tops

Formation Prognosed Actual Actual TVD Difference Thickness
Tops (mKB) (mKB) (mss) (m High/Low) (m)
Port Campbell 43 43 +73.0 99.7
Limestone (surface)

Gellibrand Marl 220.0 104.0 -26.7 116.0 High 295.0
Clifton 4193 + 3990 -321.7 20.3 High 21.0
Formation

Narrawaturk 440.0 420.0 -342.7 20.0 High 59.0
Marl

Mepunga 490.3 479.0 -401.7 11.3 High 59.0
Formation

Dilwyn 541.3 538.0 -460.7 3.3 High 187.0
Formation

Pember 700.0 725.0 -647.7 25.0 Low 62.5
Mudstone

Pebble Point 801.3 787.5 -710.5 13.8 High 53.0
Formation

Paaratte 842.3 840.5 -763.2 1.8 High 3475
Formation

Skull Creek 12523 1188.0 -1110.7 64.3 High 138.5
Mudstone

Nullawarre 1385.3 1326.5 -1249.0 58.8 High 50
Formation

Belfast 14353 1331.5 -1254.3 103.8 High 178.5
Mudstone

Waarre 1553.3 1510.0 -1432.7 43.3 High 85.0.
Formation

Eumeralla 1615.3 1595.0 -1517.3 20.3 High 709.9
Formation

Heathfield 24633 2329.0 -2224.6 158.3 High

Sandstone

T.D 2600.0 2419.0 -2292.5 181.0 High

2.1 HEYTESBURY GROUP (Surface - 124.0 metres)

2.1.1  Port Campbell Limestone (Surface - 104.0 metres)
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2.1.2 Gellibrand Marl (104.0 - 399.0 metres)

Massive Marl: medium green grey to medium grey to medium brown grey, very calcareous at top
becoming moderately calcareous at base, abundant forams, common shell fragments and bryozoa,
trace to common echinoid spines and sponge spicules, trace pyrite, rare glauconite and very fine to
fine quartz sand grains, very soft and sticky, non fissile.

2.1.3 Clifton Formation (399.0 - 420.0 metres)

Calcarenite: orange brown, very fine to very coarse grained in general becoming finer grained with
depth, common subrounded to rounded brown iron oxide stained quartz sand grains in general
becoming finer and less iron oxide stained with depth, common dark green to black glauconite,
moderate cryptocrystalline calcareous cement in part, trace to common dark brown fine to coarse
rounded iron oxide pellets, common to abundant brown iron oxide stained bryozoa, forams and shell
fragments, friable to moderately hard, very poor visual porosity, interbedded with and grading to,
Marl: medium brown grey to dark brown, minor medium grey to medium green grey, abundant
bryozoa, forams and shell fragments, trace to common sponge spicules and echinoid spines, common
very fine to fine clear to light brown quartz sand grains, trace glauconite infilled fossil fragments,
very soft, sticky, non fissile.

2.2 NIRRANDA GROUP (420.0 - 538.0 metres)
2.2.1 Narrawaturk Marl (420.0 - 479.0 metres)

Marl: medium brown grey, occasionally dark brown, medium grey, medium green grey, common to
abundant bryozoa, forams and shell fragments, trace sponge spicules and echinoid spines, common
very fine to fine clear quartz sand grains, trace glauconite infilled fossil fragments, very soft, sticky,
non fissile.

2.2.2 Mepunga Formation (479.0 - 538.0 metres)

Sandstone: medium orange brown, very fine to grit, dominantly very coarse, subrounded to
rounded, very poorly sorted, very weak silica cement, minor strong calcareous cement in part,
common to abundant medium to dark brown argillaceous and silt matrix, moderate to strong dark
brown iron oxide on quartz grains, trace to common dark brown to brown black iron oxide pellets,
friable to unconsolidated, fair to very good dominantly good inferred porosity, grading in part to and
with minor interbedded

Claystone: dark brown grey to brown black, often with abundant dispersed brown stained very fine
to grit quartz sand grains, rare pyrite, very soft, sticky, non fissile.

2.3 WANGERRIP GROUP (538.0 - 840.5 metres)
2.3.1 Dilwyn Formation (538.0 - 725.0 metres)

Sandstone: light grey to light brown grey, very fine to grit, dominantly coarse, subangular to
rounded, moderately sorted, very weak silica cement, trace to abundant light to medium grey
argillaceous matrix, clear to white quartz grains, occasional yellow to weak brown stained quartz
grains, trace black coal detritus often with associated disseminated pyrite, friable to unconsolidated,
fair to very good dominantly good visual porosity with minor interbedded,
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Claystone: medium to dark brown grey, trace to abundant dispersed quartz sand grains, non to
occasionally very silty, very soft, sticky, non fissile.

2.3.2 Pember Mudstone (725.0 - 787.5 metres)

Claystone: medium grey, moderately to very silty, common to abundant dispersed very fine to
occasionally very coarse quartz sand grains, slightly calcareous in part, trace black carbonaceous
detritus, trace pyrite, trace micromica, trace fossil fragments - possible cavings, very soft, very
dispersive, non fissile.

Claystone: medium to dark brown grey to medium grey, trace to common dispersed very fine to
grit quartz sand grains, moderately to very silty, trace to common dark green argillaceous glauconite,
trace pyrite, trace fine mica flakes, soft, moderately dispersive, non fissile.

2.3.3 Pebble Point Formation (787.5 - 840.5 metres)

Sandstone: light brown grey, very fine to very coarse, dominantly coarse, angular to subrounded,
moderately sorted, weak silica cement, trace to common white to light brown argillaceous matrix,
trace yellow quartz grains, trace yellow and red lithics, trace mica flakes, trace black carbonaceous
detritus, friable, fair inferred porosity, no oil fluorescence interbedded with,

Claystone: medium brown grey, trace to common dispersed quartz sand grains, trace micromica,
trace coarse mica flakes, rare black carbonaceous detritus, soft, very dispersive, non to slightly
subfissile.

2.4 SHERBROOK GROUP (840.5 - 1595.0 metres)
2.4.1 Paaratte Formation (840.5 - 1188.0 metres)

Sandstone: very light brown, very fine to very coarse, dominantly coarse, angular to subrounded,
moderately sorted, weak silica cement, trace white argillaceous matrix, trace yellow to brown quartz
grains, common yellow green red and brown volcanic lithics, trace coarse mica flakes, trace black
coaly detritus, friable, good visual porosity, no oil fluorescence interbedded with and rarely grading
to

Claystone: medium brown grey, moderately to very silty, common dispersed very fine to coarse
quartz sand grains in part, trace coarse mica flakes, trace to common micromica, trace black
carbonaceous detritus, firm, very dispersive, slightly subfissile.

Sandstone: light grey to light brown grey, very fine to very coarse, dominantly fine to medium,
angular to subrounded, dominantly subangular, moderately sorted, weak silica cement, trace light
brown argillaceous and silt matrix, trace yellow to orange quartz grains, trace to common red brown
yellow green and grey volcanic lithics, trace black coaly detritus occasionally with associated pyrite,
trace coarse clear and green mica flakes, friable, fair inferred porosity, no oil fluorescence
interbedded with and grading to

Claystone: medium grey to occasionally medium brown grey, moderately to very silty, occasionally
abundant dispersed very fine to rarely coarse quartz sand grains, trace black coaly detritus
occasionally with associated pyrite, trace pyrite, trace to common micromica, soft, very dispersive
and washing from samples, slightly subfissile.

Sandstone: off white to light grey, silty fine, dominantly very fine, trace to common medium to very
coarse grains, angular to subrounded, dominantly subangular, moderately sorted, weak to moderate
silica cement, weak calcareous cement in part, abundant off white to light grey argillaceous and silt
matrix -often matrix supported, rare multicoloured lithics, trace black coaly detritus often with
associated pyrite, rare mica flakes, friable to occasionally moderately hard, very poor to rarely fair
inferred porosity, no oil fluorescence interbedded with, interlaminated with and grading to,
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Claystone: off white to medium grey, often very silty grading to siltstone, often very finely
arenaceous grading to very fine sandstone, trace black carbonaceous detritus and flecks, trace

micromica, soft, very dispersive, slightly subfissile.
2.4.2  Skull Creek Mudstone (1188.0 - 1326.5 metres)

Sandstone: off white to light grey, very fine to occasionally fine, trace medium grains, angular to
subrounded, moderately sorted, weak to moderate silica cement, trace weak calcareous cement,
trace strong dolomite cement, common to abundant white argillaceous matrix - often matrix
supported, trace red and green grey volcanic lithics, trace black carbonaceous detritus often with
associated pyrite, trace coarse mica flakes, friable to occasionally hard, very poor to poor inferred
porosity, no oil fluorescence interlaminated, finely interbedded with and grading to,

Claystone: off white to medium grey, moderately to very silty, often very finely arenaceous,
common black carbonaceous detritus and flecks often with associated pyrite, trace micromica, soft,
very dispersive, slightly subfissile.

Claystone: light brown grey, moderately to very silty often grading to siltstone, occasionally very
finely arenaceous, slightly to moderately calcareous, trace black carbonaceous flecks and detritus,
trace to occasionally common light green glauconitic clay, trace pyrite, trace to common micromica,
trace fine to medium brown mica flakes, soft to firm, moderately to very dispersive, slightly subfissile
interlaminated and finely interbedded with,

Sandstone: off white to light brown, very fine to occasionally fine, angular to subrounded,
moderately sorted, weak silica and calcareous cements, moderate dolomite cement in part, abundant
white argillaceous and silt matrix - matrix supported, trace to common very fine green lithics, trace
very fine red brown and black lithics, trace black to medium brown carbonaceous detritus, trace very
fine brown and clear mica flakes, friable to moderately hard, no visual porosity, no oil fluorescence.

2.4.3  Nullawarre Greensand (1326.5 - 1331.5 metres)

Wireline logs show a five metre sand interval at this depth, this has been interpreted as the
Nullawarre Sandstone. The cutting show very little sand in the sample over this interval,

2.4.4  Belfast Mudstone (1331.5 - 1510.5m)

Claystone: light to dark grey, medium brown grey, dominantly medium to dark grey, moderately
silty, common dispersed very fine to occasionally coarse rounded quartz sand grains, trace off white
very fine sandstone lamination in part, common dark green glauconite, moderately carbonaceous,
common medium brown cryptocrystalline dolomite often with dispersed very fine to fine quartz
grains and light green glauconite grains, moderately calcareous towards the base, trace micromica,
soft to firm, moderately dispersive, slightly subfissile with towards the top of the interval rare
laminations of,

Sandstone: off white to very light brown, very fine to fine with rare medium to coarse grains,
subangular to rounded, poorly sorted, weak silica calcareous and dolomite cements, abundant very
light brown argillaceous matrix - matrix supported, common glauconite and light green glauconitic
clay matrix, trace brown lithics, friable, no visual porosity, no oil fluorescence.
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