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PERCH-2

GEOLOGICAL AND GEOPHYSICAL ANALYSIS

DEPTH
AGE FORMATION PREDICTED DRILLED
(mKB) (MKB) (mss)
Miocene Gippsland Limestone 71 66.5 45,5
Early Oligocene to Lakes Entrance Formation 1010 1000 979
Early Miocene
Middle Eocene to Latrobe Group 1088 1119 1098
Early Oligocene
"coarse clastics" 1119 1144.25 1123.25
TOTAL DEPTH 1321 1321 1300

INTRODUCTION

The primary objective of Perch-2 was to test the extent and continuity of the
N-1 oil sand discovered in Perch-l. A secondary objective was to test the
updip potential of the N-2 sand which was water-wet in Perch-1.

The top of "coarse clastics" (N-1 oil sand) was intersected 25.5m low to
prediction, only 3.5m updip from the Perch-l location intersection. The well
penetrated an 8.5m oil column in the N-1 sand (with a clear OWC at 1153.0
mKB), a water-wet N-2 sand and was terminated at a total depth of 1321 mKB.

The well was plugged and abandoned with an RFT recovery of 20.4 litres of 43°
API oil from the N-1 sand.

PREVIOUS DRILLING HISTORY

The Perch structure was tested by Perch-1 in 1968. Perch-l1 intersected a 4
metre column in the N-1 o0il sand. The post Perch-1 structural picture
indicated significant updip potential to the NE of the Perch-1 location.

Prior to the development of the Perch Discovery it was deemed necessary to
test the extent and continuity of the proved oil sand as far away as possible
(laterally and updip) from the Perch-1 location. Perch-2 was proposed on that

basis.



GEOLOGICAL SUMMARY

Structure

The Perch structure lies on a large NE-SW trending anticline. The top of the
Latrobe Group is dissected along the crest of the anticline by down-to-basin
(down to NE) normal faults with a maximum throw of 130 metres. The Perch
fault block is the most southwesterly feature on the anticline. The Perch
fault defines the edge of the Strzelecki Terrace, with about 1,300 metres
throw at the top of the Strzelecki Group. Entrapment of oil at Perch is
provided by the plunge of the anticline to the south-west, and by fault seal
of the Latrobe Group against Lakes Entrance Formation on the NE. The post
Perch-2 geophysical mapping has depressed the western flank of the structure
although the overall concept remains unchanged (see geophysical section).

STRATIGRAPHY

Latrobe Group

The stratigraphy encountered in the Perch-2 well was generally as predicted.
All depths referred to are in metres KB (+21m). The top of Latrobe Group was
intersected at 1119.0 metres and consisted of an upper (1119.0-1137.0m) marl
(unnamed unit) and a lower (1137.0-1144.25m) pyritic and slightly glauconitic
siltstone unit (Gurnard Formation). This subdivision was based on
lithological data, wireline log character and paleontological data. Although
still uncertain, the un-named unit could be a deeper water facies equivalent
of the Gurnard Formation.

The top of "coarse clastics", encountered at 1144.25m, comprised a good
guality oil bearing sand (the N-1 sand). Conventional core material from this
interval is suggestive of an estuarine or tidal channel fill overlying a tidal
flat-lagoonal sequence of carbonaceous siltstones and shales.

The remaining interval down to T.D. comprises a number of relatively thick
coals, shales and sand units displaying coarsening upward cycles. The
environmental interpretation is an interspersed series of coastal plain

swamps, fluvial-estuarine channels and possible upper shoreface to beach units.



Seaspray Group

Marls and limestones of the Lakes Entrance Formation and Gippsland Limestone
were encountered as expected. The presence of a previously undetected high
velocity layer within the Lakes Entrance Formation distorted the time picture
and the pre-drill depth prediction to the top of the N-1 0il sand (see
geophysical section).

HYDROCARBONS

The primary objective, the N-1 sand, contained an 8.75m o0il column with a
clear OWC at 1153.0 mKB (-1132.0m). The previously carried OWC from Perch-l
was -1131.0m. This variation is considered to be within the confidence limits
of resolution of the old log suite run in Perch-l compared to the modern
higher resolution log suite run in Perch-2. The value of -1132.0m is
currently taken as the field OWC.

A whole oil chromatogram of the oil recovered from RFT 2/7 at 1151 mKB
indicates extensive alteration of the oil via biodegradation although it is
still a good light crude. A sealed chamber RFT sample was submitted for PVT
analysis as this data was not obtained from Perch-l oil.

Although water-wet at the Perch-2 location, the N-2 sand has some updip
potential remaining to the west of Perch-2.

GEOPHYSICAL ANALYSIS

Mapping of the Perch prospect was carried out using a 1 km square grid of
reprocessed G74A data, a number of G80A and reprocessed G77A lines and a
1.5 km grid of Aquitaine GA8l data.

The nearby Palmer-l and Perch-l wells were used for control, and flank
correlations were confirmed by extending the interpretation to Dolphin-1,
Bullseye-1 and Luderick-l.

Depth conversion to the Top of "coarse clastics" was performed using stacking
velocities smoothed in profile form. The conversion factor to convert VNMO to
the true average velocity was held constant over the area. The top of "“coarse
clastics" came in 25.5m deep to prediction.



The 2% error in depth prediction is interpreted as being a result of lateral
variation in velocity in the Lakes Entrance Formation and the base of
Gippsland Limestone between Perch-1 and Perch-2. The resultant average
velocity at Perch-2 is 40 m/sec faster than at Perch-l even though it is 3.5m
updip at the "coarse clastics" level.

Trends in the corrected average velocity map reflect the areal distribution of
fast velocity channel fill, which are recognised as relatively high amplitude
events, on the flanks of the Miocene channel. A degree of subjectivity was
required when contouring this map as velocity variations were difficult to
recognise given the inadequate velocity control and inherent noise.

1901L/11-14
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INTRODUCTION

Seven sidewall core samples were examined from across the Latrobe
Group/Seaspray Group boundary. Sample gaps and a derth of planktonic

feraminifera makes the exact position of the boundary uncertain.

GEOLOGICAL SUMMARY - PERCH 2

ZONE H1
EARLY MIOCENE
LAKES ENTRANCE 1102.5m - 1075.0m
FORMATION
ZONE J1  1111.5m
EARLY OLIGOCENE
1119 .Om—

BENTHONIC SPECIES
UN-NAMED MARL ONLY
1112.6.2m - 1119.2m

1137 .Om—

GURNARD FM
ZONE K 1142.0m
LATE EOCENE

1144, 25m—

— S mm— — ot— n— — — — o— o [ oo omamn ot s e g s omtmm ave—n

COARSE CLASTICS
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BIOSTRATIGRAPHY

LATE EOCENE - ZONE K - 1142 Om

The recognition of Globigerina brevis, Globigerina linaperta and Globorotalia

postcretacea enables this sample to be assigned to zone K with a high degree

of confidence.

EARLY OLIGOCENE - JONE J1 - 1111.5m.

The sample assigned to this zone lacks the accepted zonal indicator species.
However, the recognition of Chiloguembelina cubensis and Globigerina

triloculinoides is sufficient for the zonal assignment albeit with a reduced

confidence rating.

EARLY MIOCENE - ZONE H1 1102.0m - 1075.0m.

The presence of Globigerina woodi connecta without Globigerinoides trilobus is

indicative of zone Hl.

Reworking of Early Oligocene/Late Eocene material (Globigerina labiacrassata

and Globorotalia postcretacea) occurs in the basal zone Hl sample (Sidewall
core 29 at 1102.0m).

1958L/4



TABLE 1: DATA SUMMARY, PERCH-2, GIPPSLAND BASIN

| | | I | | | |
| DEPTH | SWC | PRESERVATION | YIELD | ZONE | AGE | COMMENTS |
I M) | NO. | | | | | |
l | | | | | | I
| | | | | | i |
| 1142.0 | 232 | Good | Poor | K | Late Eocene | |
| | | | | | | |
| 1126.2 | 25 | Poor | Poor | 2 | Indeterminate |Benthonic species only |
| l l | | | | |
| 1119.2 | 26 | Poor | Poor | 2 | Indeterminate |Benthonic species only |
| | | I I | | l
| 1111.5 | 27 | Moderate | Fair | A | Early Oligocene | |
I l l | I l l I
| 1102.5 | 28 | Moderate | Fair | H-1 | Early Miocene | |
| | I | | | | |
| 1088.0 | 29 | Moderate | Good | H-1 | Early Miocene | |
| | | | I | | |
| 1075.0 | 30 | Poor | Fair | H-1 | Early Miocene |Top Sample |
I | | I I | I |

1958L./5
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MICROPALEONTOLOGICATL DATA SHEET

BASIN: GIPPSLAND ELEVATION: KB: 21  GL: _=-45.5
WELL NAME: PERCH=2 TOTAL DEPTH: 1321.0
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COMMENTS: Top of Zone Hl1 - top sample taken

CONFIDENCE O: SWC or Core - Complete assemblage (very high confidence).

RATING: 1: SWC or Core - Almost complete assemblage (high confidence).
2: SWC or Core - Close to zonule change but able to interpret (low confidence).
3 Cuttings - Complete assemblage (low confidence).
4 Cuttings - Incomplete assemblage, next to uninterpretable or SWC with
depth suspicion (very low confidence).

NOTE: If an entry is given a 3 or 4 confidence rating, an alternative depth with a better confidence
rating should be entered, if possible. If a sample cannot be assigned to one particular zone ,
then no entry should be made, unless a range of zones is given where the highest possible
limit will appear in one zone and the lowest possible limit in another.
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- INTRODUCTION

Nineteen sidewall cores samples and three conventional core samples were
processed and analysed for spore-pollen and dinoflagellates. Although
recovery and preservation were adequate throughout, relatively few samples
contained zoné indicator species. Consequently many age determinations are of

low confidence.
Lithological units and palynological zones from the base of the Lakes Entrance

Formation to T.D. are summarized below. Anomalous and unusual occurrences of

taxa are listed in Table 2, Basic data are given in Table 3.

SUMMARY

AGE UNIT ZONE DEPTH (m)

Early Oligocene Lakes Entrance P. tuberculatus 1111.5
-Early Miocene Formation

1og break at 1119.0m

Late Eocene Unnamed marl Upper N. asperus 1119.2-1126.2

log break at 1137.0m

Late Eocene Gurnard Formation Middle N. asperus 1142.0
. equivalent

1og break at 1144.25m

Late Eocene Latrobe Group Middle N. asperus 1168.3
coarse clastics Lower N. asperus 1175.0-1299.0
T.D. 1321m



GEOLOGICAL COMMENTS

W
.

The Perch-2 well contains a continuous sequence of zones from the Middle

Eocene, Lower N. asperus Zone to the Early Oligocene, P. tuberculatus

Zone.

A highly calcareous siltstone dated as Upper N. asperus Zone occurs near
the base of the Lakes Entrance Formation (SWC 26, 1119.2m). Sediments at
1125.2m, above Top of Latrobe picked on logs as occurring at 1137.0m, are
also calcareous and Upper N. asperus Zone in age. Glauconite is rare.
Log data indicate both samples are part of the same unit, extending from
1137.0m to 1119.0m. Essentially the same sequence of Upper N. asperus
Zone facies extends across the picked Top of Latrobe in Palmer-1 and may
be present in the unsampled interval above 3750 ft in Perch-1 (see Stacy
1982). The Upper N. asperus Zone calcareous shale unit in Perch-2, cited
here as an unnamed marl, may be the equivalent of the glauconite-free

marl occuring between 6700 and 6820 ft in Bullseye-l.

The unnamed marl is underlain by a non-calcareous siltstone, defined by
the gamma ray spike between 1137.0 and 1144.5m. This siltstone which
contains rare glauconite but abundant fine pyrite, is Middle N. asperus
Zone in age and is likely to be the time equivalent of the Gurnard
Formation in adjacent wells. The absence of moderate to abundant
pelletal glauconite in Perch-2 is in marked contrast to Palmer-l, where a
27m thick greensand of Middle N. asperus zone age is recorded (Stacy
ibid). Greensands are also present in the top section of a core taken in
Perch-1 (3720-3722.5 ft, 1133.9-1134.6m). The actual thickness of
greensands in this well (Perch-1) is unknown but possibly up to 31m given
that the Top of Latrobe picked on logs is at 1103.5m. Removal by erosion
of a greensand of this thickness at Perch-2 is considered highly unlikely
and a more realistic explanation is that a thin greensand, associated
with a marked gamma kick between 1128.5 and 1134.5m in Perch-l, is either
absent or, less likely, was not sampled in the equivalent unit between

1140 and 1144.5m in Perch-2.



BIOSTRATIGRAPHY

Zone boundaries have been established using the criteria of Stover and

Partridge (1973) and subsequent proprietary revisions.

Lower Nothofagidites asperus Zone: 1175.0m - 1299.0m.

The base of the zone is provisionally picked at 1299.0m on the occurrence of

the rare species Proteacidites reflexus. The sample concerned is a coal

containing a Phyllocladidites mawsonii-Proteacidites-Clavifera triplex

palynoflora. The coal at 1295m contains a Nothofagidites-dominated

palynoflora in which Clavifera triplex and Proteacidites recavus are

frequent. A more reliable lower boundary for the zone is at 1278.0m, a sample

containing frequent Proteacidites asperopolus and Nothofagidites.

Tricolporites leuros, which usually first appears in this zone, is present at

1256.2m. The upper boundary is picked at 1175.0m, the highest sample lacking

species diagnostic or typical of the Middle N. asperus Zone. Nothofagidites

falcatus shows this sample is no older than Lower N. asperus Zone in age.

Middle Nothofagidites asperus Zone: 1142.0-1168.3m.

This interval is characterised by assemblages containing only the general N.

asperus Zone indicators, e.g. frequent to abundant Nothofagidites spp. The

base of the zone is provisionally picked at 1168.3m, a sample containing

abundant Vozzhenikovia extensa. The upper boundary is defined by the only

occurrence of the zone indicator species Triorites magnificus in this well.

Upper Nothofagidites asperus Zone: 1119.2-1126.2m.
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Two samples are assigned to this zone on the absence of indicator species of

the Middle N. asperus Zone or the P. tuberculatus Zone. Although the majority

of the dinoflagellates could not be identified, the assemblages resemble those
recorded elsewhere in latest Eocene - Early Oligocene sediments. The sample

at 1126.2m contains Stereisporites punctatus, a spore which is last recorded

in this zone, and Proteacidites tuberculatus a species which first appears in

the uppermost Middle N. asperus Zone. Other species which also first appear

in the uppermost Middle N. asperus Zone are present at 1119.2m - Proteacidites

rectomarginis and Verrucosisporites cristatus. An occurrence of the very rare

species, Proteacidites truncatus in this sample extends the known range of the

species from the Middle Miocene, T. bellus Zone to the Upper N. asperus Zone
in the Gippsland Basin. P. truncatus occurs in Middle N. asperus Zone

sediments in the Bass Basin.

Proteacidites tuberculatus Zone: 1111.5m.

Occurrence of Cyatheacidites annulatus and Protoellipsodinium simplex confirm

a P. tuberculatus zone age for this sample J-1 Zone foraminifera demonstrate

that this sample is Early Oligocene (M.J. Hannah pers. comm.).
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TABLE 1: SUMMARY OF INTERPRETATIVE PALYNOLOGICAL DATA

PERCH-2 p. | of 2
SAMPLE DEPTH SPORE-POLLEN D INOFLAGELLATE AGE CONF IDENCE COMMENTS
NO. (m) ZONE ZONE RATING
SWC 27 1.5 P. tuberculatus - Early Mlocene 0 C. annulatus
SWC 26 1119,2 Upper N. asperus - Late Eocene | P. rectomarginis, P. tuberculatus

V. cristatus

SWC 25 1126.2 Upper N. asperus - Late Eocene | P. tuberculatus, S. punctatus
SWC 23 1142,0 Middle N. asperus 2C. Incompositum Late Eocene 0 T. magnificus, C. corrugatum
Core 2 1155.85 No older than Lower N. asperus Zone - N. falcatus

Core 2 1156.65 No older than Lower N. asperus Zone - N. falcatus

Core 2 1158.30 No older than Lower N. asperus Zore - N. falcatus, V. extensa

SWC 17 1168.3 Middle N. asperus - Late Eocene 2 Abundant V. extensa

SWC 16 1175.0 Lower N. asperus - Middle Eocene 2 N. falcatus, M. homecpunctatus
SWC 13 1201.8 Lower N. asperus - Middle Eocene 2 N. falcatus

SWC 12 1212.0 Lower N. asperus - Middle Eocene 2 Frequent-common Nothofaglidites
SWC 11} 1228,5 Lower N, asperus - Middle Eocene 2 Frequent-common Nothofagidites
SWC 10 1240.7 Lower N. asperus - Middle Eocene 2 Frequent-common Nothofagldites
SWC 9 1250.2 Lower N. asperus - Middle Eocene | P. asperopolus, abundant Nothofagidites
swc 7 1254,.5 Lower N. asperus - Middle Eocene 2 Nothofagidites common

SWC 8 1256.2 Lower N. asperus - ~ Middle Eocene | Nothofagidites common, T. Jleuros

1755L



TABLE 1: SUMMARY OF INTERPRETATIVE PALYNOLOGICAL DATA

PERCH-2 pP. 2 0of 2
SAMPLE DEPTH SPORE-POLLEN D INOFLAGELLATE AGE CONF IDENCE COMMENTS
NO. (m) ZONE ZONE RATING
SWC 6 1278.0 Lower N. asperus - Middle Eocene i Frequent Nothofagidites and P. asperopolus '
SWC 5 1288.0 | ndetermi nate - - -
SWC 4 1295.0 Lower N. asperus - Middle Eocene 2 Nothofagidites and P. recavus
frequent (coal palynoflora)

SWC 3 1299.0 Lower N. asperus - Middle Eocene 2 P. reflexus (coal palynof lora)
SWC 2 1299.5 No older than P. asperopolus Zone - P. recavus

1755L



TABLE 2
ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN AND DINOFLAGELLATE TAXA

pe | of 2

SAMPLE NO. DEPTH(m) ZONE TAXON COMMENTS
SWC 26 1119,2 Upper N, asperus (1) Phyllocladidites palaeogenicus  Uncommon sp.
SWC 26 1119.2 Upper N. asperus (1) Proteacldites {truncatus Very rare sp.
SWC 26 1119.2 Upper N. asperus (1) Verrucosisporites cristatus Very rare sp.
SWC 25. 1126.2 Upper N. asperus (1) Proteacidites tuberculatus Uncommon sp.
SWC 25 1126.2 Upper N. asperus (1) Stereisporites punctatus Top of range of specles
SWC 25 1126,2 Upper N. asperus (1) Beaupreadites elegansiformis Very rare in this zone.
SWC 25 . 1126.2 Upper N. asperus (1) Tetracolpites psilatus Ms sp. (MKM).
Core 2 1158.30 (Middle N. asperus) Proteacidites grandis Rarely, If ever recorded above P. asperopolus zone.
Core 2 1158.30 (Middle N. asperus) Proteacidites rugulatus Rare sp.
SWC 16 1175.0 Lower N. asperus (2) Astelia Modern taxon,
SWC 16 1175.0 Lower N, asperus Haloragacidites verrucato- Rare ms sp. (MKM),

harrisit
SWC 16 1175.0 Lower N, asperus Milfordia homeopunctatus Rare sp.
SWC 16 1175.0 Lower N. asperus (2) Schizocolpus marlinensis Rare In this zone.
SWC 13 1201.8 Lower N. asperus (2) Beaupreadites trigonalls Rare sp.
SWC 12 1212.0 Lower N. asperus (2) Schilzocolpus marlinenis ‘ As for SWC l6.
SWC 10 1240,7 (Lower N. asperus) Basopol lis mutabilis Close to top of range.
SWC 10 1240,7 (Lower N. asperus) Matonisporites ornamentalls Rare In this zone.
SWC 10 1240.7 (Lower N. asperus) Triletes tubercullformis Rare In this zone.

1755L



TABLE 2
ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN AND DINOFLAGELLATE TAXA

p. 2 of 2
SAMPLE NO, DEPTH(m) ZONE TAXON COMMENTS
SWC 9 1250,2 Lower N. asperus (I) Anacolosidlites luteoides Rare sp.
SWC 9 1250,2 Lower N. asperus Basopol lis mutabilis As for SWC 10,
SWC 9 1250,2 Lower N. asperus (I) Dryptopol lenites semilunatus Rare sp.
SWC 9 1250.2 Lower N. asperus (1) cf Histeopteris Modern taxon,
SWC 9 1250.2 Lower N. asperus (1) Reticulosporis Sp. Rare above Late Cretaceous.
SWC 7 1254,5 (Lower N, asperus) Cunonlaceae 3-p Modern taxon,
SWC 8 1256.2 Lower N, asperus (1) Beaupreadites trigonalis As for SWC I3
SWC 8 1256.2 Lower N. asperus (1) Proteacidites sp. nov. Resembles Triporopollenites vargus
SWC 4 1295.0 Lower N. asperus (2) Banksieaeldites elongatus In coal palynof lora dominated by Nothofagidites.
SWC 4 1295.0 Lower N. asperus (2) Clavifera triplex Common 1n palynof lora.
SWC 4 1295.0 Lower N. asperus (2) Proteacidites annularis Common in palynof lora,
SWC 4 1295.0 Lower N. asperus (2) Proteacidites recavus Frequent 1n palynofiora.
SWC 4 1295.0 Lower N. asperus (2) Phyllocladidites palaeogenicus In coal palynof lora dominated by Nothofagidltes
SWC 4 1295.0 Lower N. asperus (2) Tetracolporites cf textus In coal palynof lora dominated by Nothofagidites
SWC 3 1299.0 (Lower N. asperus) Clavifera triplex Common in coal palynoflora dominated by Proteacidites and

Phyllocladidites mawsonii

SWC 3 1299.0 (Lower N. asperus) Proteacidites ref lexus Rare sp.
SWC 2 1299.5 ILower N. asperus Clavifera iriplex-Phyllocladidites mawsonii-dominated coal palynof lora
SWC 2 1299.5 ILower N. asperus Gephyrapol lenites cranwellae  Uncommon sp.

1755L



TABLE 3: SUMMARY OF BASIC PALYNOLOGICAL DATA

p. | of 2
DIVERSITY - low medium high
S&P less than 10 10-30 greater than 30
D -3 3-10 10
SAMPLE DEPTH YIELD DIVERSITY PRESERVAT ION L ITHOLOGY PYRIZATION COMMENTS
NO, (m) SPORE-POLLEN DINOS SPORE-POLLEN DINOS
SWC 27 1it.s Falr Good Low Med fum Fair Sh., calc. -
SWC 26 1119.2 Fair Low Med tum Medium Good Sist., calc., glau. -
SWC 25 1126.2 Falr Low Med fum Med 1um Poor Clyst. - Spore-domi nated.
SWC 23 1142.0 Fair Low Medium Low Good Sist. -
Core 2 1155,.85 Fair Fair Low Low Poor Mdst./Clyst. Moderate
Core 2 1156.65 Falr Falir Low Low Poor Mdst./Clyst. -
Core 2 1158.30 Good Low Med um Med um Poor Mdst./Clyst. Minor
SWC 18 1159,0 V. low - V. low - Poor Sh, -
SWC 17 1168.3 Fair Falr Low Low Poor Sh. Moderate
SWC 13 1201.8 Low Low Low Low Falr Slst., lam, - Spore-pollen swollen.
SWC 12 1212.0 Low Good Low Low Poor Sh., lam, -
SWC 11 1228.5 V. low - Low - Good Coal -
SWC 10 1240,7 V. good - Med Tum - Poor Sh, -
SWC 9 1250.2 Good - High - Good Sh, -
SWwC 7 1254,.5 Good - Low - Fair Slst., carb. lam. -
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TABLE 33 SUMMARY OF BASIC PALYNOLOGICAL DATA

p. 2 of 2
DIVERSITY - low med fum high

S&P less than 10 10-30 greater than 30

D -3 3-10 i0o
SAMPLE DEPTH YIELD DIVERSITY PRESERVAT ION L ITHOLOGY PYRIZATION COMMENTS

NO. (m) SPORE-POLLEN DINOS SPORE-POLLEN DINOS

SWC 6 1278.0 Low V. low Med fum Low Good Sh, - Spore-domi nated.
SWC 5 1288.0 V. low - Low - Falr Sist. -
SWC 4 1295.0 Low - High - Good Coal -
SWC 3 1299.0 Low - Med fum - Fair Coal -
SWC 2 1299.5 Good - Med fum - Fair Coal -
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