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GEOLOGICAL AND GEGCPHYSICAL ANALYSIS

AGE FORMATION DEPTH
. Predicted Drilled

(mKB) (mKB) (mSS)

Miocene to Recent Gippsland Limestone 73-1051 73-1190 52-1169
Miocene Lakes Entrance Formation 1051-1777 1190-1777 1169-1756
Late Cretaceous Latrobe Group - 1777-1.0. 1777-T.D. 1756-T.D.
to Palaeocene & :

Oligocene

TOTAL DEPTH

INTRODUCTION

The primary objective of Luderick-1l was to test the hydrocarbon potential
of a large intra-Latrobe Group anticlinal closure 7km to the NW of the

Bream Field. Luderick-1 encountered an oil leg with a gas cap at the top
of l.atrobe Group "coarse clastics" and a thin oil sand within the Latrobe

Group section.

PREVICUS DRILLING HISTORY

No previous wells had been drilled on the Luderick structure. The closest
wells are Bream-4A 8.0km SSE, within the Bream oil and gas field, and
Tarwhine-1 17.0km WNW, a small oil field.

GEOLOGICAL SUMMARY

Structure

Predrill the Luderick structure was interpreted as a northeast -
southwest trending faulted amticline which lies on a south-easterly
plunging nose between the Bream and Tarwhine. The results of
Luderick-1 did not significantly change the structural interpretation
although it did verify the existence of a small top of '"coarse
clastics" closure which was doubtful predrill. The well is interpreted
to have tested a valid Latrobe Group closure to T.D.
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Closure height increases with depth although so does the degree of
faulting. Some degree of fault independent closure exists at deeper
levels however all larger structures are fault dependent. Faulting in
the deeper intra-Latrobe Group is generally less intense than at Bream.

Strétigraphy

Latrobe Group

The stratigraphy encountered in the Luderick-l well was generally as
predicted. All depths referred to are in metres KB. The top of
Latrobe Group (Gurnard Formation) was picked at 1777m corresponding on
the logs to a slight increase in the gamma log response and a dramatic
reduction of calcium carbonate below this depth. The top of "coarse
clastics" (base Gurnard Formation) was picked at 1803m which

corresponds to a dramatic reduction of glauconite pellet material

(abundant in the cverlying Gurnard Formation) and a pronounced increase
in the gamma log response. This top portion of the "coarse clastics™
section is essentially non-net, consisting of argillaceous siltstones
with thin sand stringers, down to 1832.0m (top of reservoir section).
This portion of the sequence is interpreted as being deposited at the
lower shoreface, near storm wave base.

Facies analysis of available conventional core material combined with
electric log analysis of the interval 1860.0m to 1770.0m reveals a
transition zone from essentially fluviatile sedimentation in the
lowermost section to distinctly marine sedimentation at the top. This
sequence represents the onset of the final major marine transgression
into the Gippsland Basin from the Eocene to the present day.

The sequence between 1860m and 1856.5m, consisting of carbonaceous
shale and flaser bedded siltstones, is interpreted as a tidally
influenced? lagoonal facies, overlain by an upward coarsening strand
plain to upper shore face facies from 1856.5m to 1844m. The interval
from 1844m to 1832m, consisting of relatively intensely biocturbated,
fine to very fine grained sandstones, becoming glauconitic towards the
top. This is interpreted as a middle to lower shoreface environment.
The overlying interval, 1832m to 1777m, consisting of glauconitic
.siltstones with thin sandstone stringers, is interpreted as being
deposited in a lower shoreface to offshore environment. The overlying
Gurnard Formation represent very slow deposition in the offshore

environment.
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Below 1860m the Latrobe Group sequence comprises lower delta plain
sediments of amalgamated fining upward cycles of sand-shale-coal point
bar units interspersed with flood plain shales. Below 1950m the point
bar sandstones are more commonly stacked although fining upward trends
may still be recognised.

Seaspray Group

The marls and limestones of the Lakes Entrance Formation and Gippsland
limestones were encountered as expected. An unnamed marl was
recognised between 1777m and 1750m. Although lithologically similar to
the Lakes Entrance Formation, it is separated from it by a significant
hiatus. How this interval relates to the current stratigraphic
nomenclature is still being investigated. |

HYDROCARBONS

The Luderick-l well was plugged and abandoned as a small oil and gas
field. Two separate hydrocarbon accumulations, one at the top of "coarse
clastics" and the other within the Latrobe Group, were intersected by the
well.

The reservoir at the top of the Latrobe Group contains a 5.5m oil column
with a gas cap. The uppermost, non-net, section of the "coarse clastics"
appears to provide the seal for the accumulation. The O0.W.C. is -1847.5m
and the G.0.C. is at -1842.0m. The top of the reservoir section is taken
at 1832.0m. Gas and condensate (70° API) was recovered by RFT at
1838.5mKB and o0il (45.9° API) was recovered by RFT at 1843mKB.

The intra-Latrobe Group reservoir comprised a 2m sand between 2018mKB and
2020mKB. Top seal is provided by a thin shale and coal and base seal is
provided by an 8m siltstone/shale unit. An inferred 0.W.C., based on
pressure plot data using a laboratory measured oil gradient of 0.79 psi/m,
is inferred at -2009.5m. 0il (61° API) was recovered by RFT from

2018mKB.

i . . . .




GEOPHYSICAL ANALYSIS

The Luderick structure is covered by a grid of seismic lines from the
G74A, G77A and G81A surveys. All of the G74A and G77A lines have been
reprocessed and migrated since 1980. All ofthe G81A lines have been

migrated.

Data quality is good down to the M. diversus Seismic Marker, and
correlation of seismic events above this level is reliable. Below the M.
diversus seismic marker, complex faulting and lack of seismic event
continuity render the structural interpretation and correlation of seismic

events less reliable.

Five seismic horizons were mapped before drilling the structure. These

were: -

Top of Latrobe

Top of "coarse clastics"
P. asperopolus Marker

M. diversus Marker
Upper L. balmei

The Top of "coarse clastics"” horizon was penetrated at 1803 mKB, being Sm
low to prediction. The coarse clastics reservoir is present below
1832.0mKB. Post drill interpretation of the check shot data indicated
that changes to the regional TWT Lag map were required. The regional TWT
log trend ranges from zero at Tarwhine to 15 msec at Bream. A log of Sms
was applied at Luderick. The VNMO conve;sion factor for the Top of
coarse clastics remained at 95%.

The Top of Latrobe was penetrated at the depth predicted and the seismic
markers below are consistent with the palaeontological data from the well.

The two horizons which have been remapped post-drill are the Top of coarse
clastics reservoir (Enclosure 1), and the upper M. diversus seismic marker
(Enclosure 2). Reinterpretation of the coarse clastics reservoir
indicates that Luderick-l was drilled 16m below the crest of structure
which lies to the north-east of the well location. The Upper M. diversus
seismic marker is the closest mappable horizon above the Intra-Latrobe
hydrocarbon accumulation, which is present approximately 15m below this
marker. This Upper M. diversus seismic marker horizon lies between the g[
asperopolus and M. diversus markers. A post-drill regional TWT Lag map
and VNMO conversion factor of 95% have been used to make depth maps.
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LUDERICK-1

STRATIGRAPHIC TABLE
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HORIZON 3PGS§"POLTEN FORMMINIFERAL| DEPTH | DEPTH | TUE>
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UNNAMED

GURNARD| Upper N.asperus
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Upper M.diversus
AMid. M. diversus

Lower M diversus

LATROBE GROUP

EARLY

UNDIFFERENTIATED

Upper L.balmei

Lower L.balmer

PALEOCENE
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7. longus
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APPENDIX 1

Micropalaeontological Analysis




PLANKTONIC FORAMINIFERAL ANALYSIS

OF LUDERICK-1, GIPPSLAND BASIN

M.J. HANNAH

Esso Australia Ltd.
Palaeontology Report 1983/27 September, 1983
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SUMMARY: LUDERICK-1

FORMATION

ZONATION

LATE
MICCENE

MID
MIGCCENE

EARLY
MIOCENE

EARLY
OLIGOCENE

GIPPSLAND

Zone B2
860.6 - 922.0

LIMESTONE

Zone C
944,9 - 1041.5

Zone D1
1100.0 - 1218.9

Zone D2
1249.1 - 1339.9

LAKES
ENTRANCE
FORMATION

Zone E2
1370.0

Zone F
1398.5 - 1486.9

Zone G
1516.1 - 1665.0

Zone Hl
1694.9 - 1745.0

(Strong reworking

of Gurnard

Formation)
1777.0

Zone Indeterminate
1754,0 - 1766.5
(P. tuberculatus)

LATE EOCENE/
EARLIEST
OLIGOCENE

GURNARD
FORMATION

1803.0

Zone K
1777.0 - 1799.0 |
(Upper Middle N. asperus)

T.D. 3021.0m




INTRODUCTION

Marine sediments from Luderick-1 range in age from Late Eocene (Zone K) to
Late Miocene (Zone B2). Palaeontological and lithological evidence indicate
that the Latrobe Group/Lakes Entrance Formgtion boundary should be placed at

1777.0m.

A discbnformity occurs between sidewall cores 120 and 121 (at 1754.0m and
1745.0m respectively). The exact duration of the hiatus involved is uncertain
due to extensive reworking of Gurnard material into the basal part of the
Lakes Entrance formation. However, the best estimate is that the break is
between the Early Oligocene and Early Miocene.

GEOLOGICAL COMMENTS

1. GURNARD FORMATION

The Gurnard Formation in Luderick-l is about 25m thick. Lithologically
the basal sample contains a large percentage of both weathered and
unweathered glauconite, which is in sharp contrast to the low glauconite
levels of the underlying sands. The top of the unit is more difficult to
define as it has been reworked into the basal Lakes Entrance Formation.
The boundary is placed at 1777.0m and is reflected in a sudden decrease i
glauconite content and a parallel increase in carbonate.

Lithologically the Gurnard Formation at Luderick-l is not homogeneous.
Levels of mica, carbonate and even glauconite fluctuate from sample to
sample. Glauconite abundance, however, always remains high relative to

samples from either side of the unit.

In situ foraminifera first appear in SWC 108, and consists of fragments of
deepwater calcareous benthonics. Upsection (1801.5m) samples yield
reasonable planktonic assemblages which are assigned to Zone K. Gurnard
samples from below the last appearance upsection of Globigerinathecka
index in SWC 115 at 1787.0m are almost certainly Late Eocene in age.

fAbove this level, however, an earliest Oligocene age becomes a
possibility. Palynology dates the Gurnard Formation as Upper Middle

N. asperus which is consistent with a Zone K determination.




2. BASAL LAKES ENTRANCE FORMATION v

Significant reworking appears to have occurred across the top of the
Latrobe Group. The basal two samples from the Lakes Entrance Formation.
(SWC's 120, 119 at 1754.0m and 1766.5m respectively) yield what appears to
be a Zone K fauna. However, this is inconsistent with the younger P.
tuberculatus age derived from palynology. Apparently reworked Zone K
faunas are swamping the younger assemblage. Zone K. contaminants are
still present ir SWC 121 at 1745.0m which is undoubtedly Early Miocene in

age.

Lithologically the higher than expected glauconite level in SWC's 120 and
119 also indicates reworking.

An Early Oligocene (? Zone J) age is assigned to the basal two SWC's
because they lack any Late Oligocene/Miccene faunas. This age
determination suggests that a significant hiatus exists between the Early
Oligocene in SWC 120 at 1754.0m, and the Early Miocene in SWC 121 at

- 1745.0m.

BIOSTRATIGRAPHY

l.

Zone K: Late Eocene/earliest Oligocene (1799.0 to 1777.0m)

The presence of Globigerina linaperta in most samples from the Gurnard

Formation is a strong indication of Zone K. However, as G. linaperta is
the only identifiable species in the basal part of the formation (SWC's
110 and 112, at 1799.0m and 1797.0m respectively), at this level the zonal
determination carries only a low degree of confidence.

Upsection, faunal diversity improves-most samples yielding a moderate
assemblage. Species present include Globigeriné angiporoides,
Globorotalia postcretacea, Chiloguembelina cubensis and Globigerinatheka
index. Corresponding with increased faunal diversity is a similar

increase in confidence in the age determination.

The last in situ appearance of Globigerinatheka index in SWC 115 at
1787.0m indicates that this sample, and those underlying it, are Late
Eocene in age whereas those from the remainder of the Gurnard may be
earliest Oligocene in age. Palynology dates this interval as Upper N.
asperus in age in agreement with the foraminiferal determinations.
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? Early Ologicene; Zone: ? (1766.5 to 1754.0)

Reworking of the Gurnard Formation into the basal Lakes Entrance Formation
makes dating of this interval imprecise. Comparison of foraminiferal and
palynological dates shows the reworking of older Zone K faunas into

younger P. tuberculatus zone sediments.

"Because of the presence of so much Zone K faunas, it is impossible to

recognise any Zone J faunas. However, the lack of marker species of Zones
I and H indicate that Early Oligocene is the most likely age for the
interval. '

Zone Hl. Early Miccene (1745.0m to 1694.9m)

The presence of Globigerina woodi connecta without Globigerinoides

qyadrilobatus trilobus is indicative of a Zone Hl age.

SWC 121 at 1745.0m contains elements of a reworked Zone K fauna
(Globigernia linaperta and Globorotalia postcretacea). At this level,

however, the appearance of Miocene species enables the age to be fixed and
the reworking recognised.

Samples from Zone Hl yielded an assemblags of moderate to poor
preservation and varying degrees of diversity. The most consistent
members of the assemblage are, apart from the zonal species, Globorotalia

mayeri, Globigerina euapentura and both the s.s. and s.1. forms of

Globoguadrina dehiscens.

Zone G: Early Miocene (1665.0m to 1516.1m)

The appearance of Globigerinoides guadrilobatus trilobus in SWC 124 at

1665.0m marks the base of Zone G. Assemblages from this zone are, in
general, moderately diverse and poorly preserved.

In previous wells Catapsydrax dissimilis has been reported only from the

base of Zone G. In Luderick-1, however, this species is found throughout
Zone G and also the basal part of Zone F.

Zone F. Middle Miocene (1486.9m to 1398.5m)

The addition of Globigerinoides sicanus to an otherwise unchanged
assemblage in SWC 132 at 1425.0m indicates the base of Zone F. The zonal
species is rare throughout the zone and is, in fact, absent from SWC 1321
at 1453.4 which is listed as indeterminate on the Summary Chart.




The assemblages obtained from Zone F samplés increase in both quality of
preservation and diversity upsection. Diversity reaches a peak in SWC 132
at 1425.0m where 13 species are present.

As noted previously the presence of Catapsydrax dissimilis near the base

of this zone is unusual.

Zone E2. Middle Miocene (1370.0m)

A single sample is assigned to this zone because it contains Praeorbulina

glomerosa without either form of Orbulina. The absence of Zone El is
probably the result of a sample gap.

Zone D. Middle Miocene
a) Zone D2. 1339.9m to 1249.0m
b) Zone D1. 1218.9m to 1100.0m

Samples assigned to Zone D contain Orbulina universa without Globorotalia

miotumida miotumida. The presence of Globorotalia miozea, Globorotalia
praescitula and Globorotalia conica in many of the Orbulina bearing
samples confirms the age.

Globorotalia praemenardii is present throughout this interval often in

unusually high numbers. Specimens of this species from this interval
often have a highly inflated umbilical side.

The boundary between D2 and Dl is placed between SWC's 138 (at 1249.1) and
139 (at 1218.9m) based on the first appearance of Globorotalia
peripheroacuta in the latter sample.

Zone C. Late Miocene. (1041.5m to 980.0m)

In Luderick-1 the base of Zone C is marked by the first appearance of
Globorotalia mioctumida miotumida.' Samples are assigned to this zone if

they contain this species and no Globorotalia acostaensis.

R D Al S S P A K PR AT Mol 3 D A e

Zone B2. Late Miocene. (922.0m to 860.6m)

Samples yielding Globorotalia acostaenis but no convincing Globorotalia
miotumida conomiozea are assigned to B2. Unfortunately upsection

~deterioration of the assemblages means only a low degree of confidence can
be applied.
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TABLE 2 INTERPRETATIVE DATA, LUDERICK-1

i TN I S i

i SIDEWALL  DEPTH MICROFOSSIL MICROFOSSIL PLANKTON ZONE

; CORE NO. * (m) YIELD PRESERVATION ~ DIVERSITY RATING AGE
152 824.5 VERY LOW VERY POOR VERY LOW INDETERMINATE
151 860.6 VERY LOW VERY POOR LOW B2 (2) " LATE MIOCENE
150 888.0 MODERATE POOR MODERATE B2 (1) LATE MIOCENE

g 149 929.0 VERY LOW POOR LOW B2 (2) LATE MIOCENE -

§ 148 944.9 MODERATE POOR MODERATE c (1) LATE MIOCENE

; 147 980.0 VERY LOW ABYSSMAL LOW c (1) LATE MIOCENE
146 ~1010.1 VERY LOW ABYSSMAL - MODERATE c (1) LATE MIOCENE
145 1041.5 LOW VERY POOR LOW C (1) LATE MIOCENE
143 1100.0 MODERATE LOW MODERATE D1 (1) MID MIOCENE
142 1129.9 MODERATE POOR MODERATE Dl (1) MID MIOCENE
141 1160.9 HIGH MODERATE HIGH D1 (1) MID MIOCENE
140 1190.5 HIGH MODERATE HIGH D1 (1) MID MIOCENE
139 1218.9 HIGH POOR HIGH D1 (1) MID MIOCENE
128 1249.1 HIGH GOOD HIGH D2 (0) MID MIOCENE
137 1280.0 . HIGH GOOD HIGH D2 (0) MID MIOCENE
126 1301.0 HIGH GOOD HIGH D2 (0) MID MIOCENE
135 1339.9 MODERATE GOOD MODERATE D2 (1) MID MIOCENE
134 1370.0 MODERATE POOR HIGH E2 (0) MID MIQOCENE
133 1398.5 GOOD GOOD HIGH F (0) MID MIQCENE
132 1425.0 HIGH MODERATE HIGH F (o( MID MIOCENE
121 1453.4 LOwW POCR HIGH INDETERMINATE
130 1486.9 MODERATE POOR MODERATE F (1) MID MIOCCNE
129 1516.1 MODERATE POOR MODERATE G (1) EARLY MIOCENE
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TABLE 2 INTERPRETATIVE DATA, LUDERICK-1
SIDEWALL  DEPTH MICROFOSSIL MICROFOSSIL PLANKTON ZONE
CORE NB. (m) YIELD | PRESERVATION DIVERSITY RATING AGE
128 1545.0 MODERATE GOCD MODERATE G (1) EARLY MIOCENE
127 1574.0 MODERATE POOR MODERATE G (1) EARLY MIOCENE
126 1605.0 LOW POCR LOW G (1) EARLY MIOCENE
125 1635.0 LOW POCR MODERATE G (1) EARLY MIOCENE
124 1665.0 HIGH GOOD MODERATE G (1) EARLY MIOCENE
123 1694.9 LOW POOR MODERATE H1 (1) EARLY MIOCENE
122 1720.0 MODERATE MODERATE LOW HL (1) EARLY MIOCENE
121 1745.0 MODERATE - MODERATE HIGH H1 (0) EARLY MIOCENE
120 1754.0 MODERATE GOOD MODERATE ? ? EARLY OLIGOCENE
119 1766.5 LOW ~ VERY POOR - MODERATE ? " ? EARLY OLIGOCENE )
118 1777.0 VERY LOW VERY POOR LOW K (1) LATE EOCENE/EARLIEST OLIGOCENE
(117 1780.0 POCR POOR VERY LOW K (2) LATE EOCENE/EARLIEST OLIGOCENE
116 1783.0 VERY LOW POOR VERY LOW K (2) LATE EOCENE/EARLIEST OLIGOCENE
115 1787.0 LOW POOR LOW K (0) LATE EOCENE
114 1791.0 LOW POOR LOW K (1) LATE EOCENE
112 1797.0 VERY LOW VERY POOR VERY LOW K (2) LATE EOCENE
110 1799.0 VERY LOW VERY POGR VERY LOW K (2) LATE EOCENE
i 108 1801.5 VERY LOW VERY POOR NIL BENTHONICS ONLY
j 107 1802.5 VERY LOW VERY GOOD LOW INDETERMINATE CONTAMINANTS ONLY
106 1803.5 NIL NFF
105 1810.4 NIL NFF

f NFF: NO FORAMINIFERA FOUND SWC 44: 1069.0m MISPLACED;




MICROPALEONTOLOGICAL DATA SHEET
BASTIN: GIPPSLAND ELEVATION: kB: 21.0 g -52.0
WELL NAME: LUDERICK-1 TOTAL DEPTH:

HIGHEST DATA LOWEST DATA

FORAM. Preferred Alternate Two Way|ll Preferred Alternate Two W

A G E| ZONULES Depth Reg Depth |Rtg| Time Depth Rtg| Depth Rig| Time
T
R -
S 2

A

‘ 3
jaa]
Q2 Ay
B O
B
55 -
ﬁ 2 860.0 2 922.0 2
¢ 944.9 |1 1041.5 | 1
ml o Py 1100.0 |1 1219.0 | 1
D -
1 a 2 1249.0 |0 1339.9 1
=]
a E
ol 4 1
of =| B2 1370.0 | O 1370.0 0
i
= » F 1398.5 0 1486.9 1
>
g G 1516.1 |1 1665.0 | 1
|y 1694.9 |1 1745.0 | 0O
H
[ 2
m| =] I
=t
a1 ST
S
J ~
J
S 72 I
b om K 1777.0 1 1799.0 2 1791.0 1
o 2
i al Pre-K il
COMMENTS: SWC's 120 and 119 (at 1754.97 and 1766.5) are tentatively dated
' Early Oligocene. The lack of Zone El is probably a result of a
sample gap.
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

DATA RECORDED BY:
DATA REVISED BY:

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.

M.J. Hannah, DATE :

DATE :

September, 1983.
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TABLE 2 BASIC DATA, LUDERICK-1

SIDEWALL' DEPTH MICROFOSSIL MICROFOSSIL PLANKTON
. CORE NO. (m) YIELD PRESERVATION DIVERSITY

152 824.5 VERY LOW VERY POOR VERY LOW .

151 860.6 VERY LOW VERY POOR LOW

150 888.0 MODERATE POOR MODERATE

149 929.0 VERY LOW POOR LOW

148 944.9 MODERATE POOR MODERATE

147 980.0 VERY LOW ABYSSMAL LOW

146 1010.1 VERY LOW ABYSSMAL MODERATE

145 1041.5 LOW VERY POOR LOW

143 1100.0 MODERATE LOW MODERATE

142 1129.9 MODERATE POOR MODERATE

141 1160.9 HIGH MODERATE HIGH

140 1190.5 HIGH MODERATE HIGH

139 1218.9 HIGH POOR HIGH

138 1249.1 HIGH GOOD HIGH

137 1280.0 HIGH GOOD HIGH

136 1201.0 HIGH GooD HIGH

135 1339.9 MODERATE GOOD MODERATE

134 1370.0 MODERATE POCR HIGH

133 1398.5 GOOD GOGD HIGH

132 1425.0 HIGH MODERATE HIGH

121 1453.4 LOW POCR HIGH

120 1486.9 MODERATE POOR MODERATE

129 1516.1 MODERATE POCR MODERATE

128 1545.0 MODERATE GOOD MODERATE

127 1574.0 MODERATE POOR MODERATE

126 1605.0 LOW POCR LOW

125 1635.0 LOW POOR MODERATE

124 1665.0 HIGH GO0D MODERATE

123 1694.9 LOW POOR MODERATE

122 1720.0 MODERATE MODERATE LOW

121 1745.0 MODERATE . MODERATE HIGH

120 1754.0 MODERATE GOOD MODERATE

119 1766.5 LOW VERY POCR MODERATE

P



TABLE 2 BASIC DATA, LUDERICK-1

SIDEWALL

" CORE NO.

DEPTH

(m)

MICROFQSSIL

YIELD

MICROFOSSIL
PRESERVATION

PLANKTON
DIVERSITY

NO FORAMINIFERA FOUND

1777.
1780.
1783.
1787.
1791.
1797.
1799.
1801.
1802.
1803.
1slo.

w O O o0 0O o O o

5
5
4

VERY LOW
POOR
VERY LOW
LOW

Low

VERY LOW
VERY LOW
VERY LOW
VERY LOW
NIL
NIL
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INTRODUCTION

Seventy six (76) sidewall core and four conventional cores were processed and
examined for spore-pollen and dinoflagellates. Whilst reccvery was usually fair
to good, indicator species were very rare in the Late Cretaceous and Paleocene
sections and uncommon in the Eocene section. Consequently many of the zone
boundaries must be treated as provisional. Palynological zones and lithological
facies divisions from the base of the Lakes Entrance Formation to the total
depth of the well are given below. The occurrence of spore-pollen and
dinoflagellate species are tabulated in the accompanying range chart. Anomalous
and unusual occurrences of taxa are listed in Table 2.

SUMARY

PR, wdin el

UNIT/FACIES DEPTH (m)

Lakes Entrance P. tuberulatus 1745.0 - 1766.5
Formation

«+ ]og break at 1777.0m

Gurnard Formation Upper N. asperus 1777.0 - 1783.0
Middle N. asperus 1787.0 - 1801.5

log break at 1803.0m -

Latrobe Group Middle N. asperus 1803.5 -~ 1816.0

coarse clastics Lower N. asperus 1820.0 - 1914.4
P. asperopolus 1919.0 - 1950.9
Upper M. diversus 1981.0 - 2068.4
Middle M. diversus 2081.7 - 2227.1
Lower M. diversus 2270.0
Upper L. balmei - 2291.5 - 2445.0
Lower L. balmei 2480.0 - 2935.0
Upper T. longus ' 2995.0 '

T.D. 3021m.
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GEOLOGICAL COMMENTS

1.

The Luderick-1 well contains a continuous sequence of sediments from the
Late Cretaceous Upper TI. longus Zone to at least the Middle Eocene upper
Middle N. asperus.Zone. ‘ ‘

The samples at 1754.0 and 1745.0 contain essentially the same
(P. tuberculatus Zone) palynoflora despite foraminiferal data for a hiatus
in deposition from the early Oligocene to the early Miocene in this

" interval (Hannah 1983).

Spore-pollen recovered from the Gurnard Formation, picked on lithological
and log characteristics as occurring between 1803.0 to 1777.0m (Hannah
ibid) demonstrates this unit is upper Middle N. asgerus'to (?) Upper

N. asperus Zonme in age. Despite lithological evidence for reworking of
the Gurnard formation into the overlying calcareous sediments between
1777.0 and 1754.0m (Hannah ibid) no spore-pollen diagnostic of the Middle
N. asperus Zone were recovered from this section. This indicates
reworking was confined to the top of the Gurnard Formation.

Dinoflagellates are common to abundant from the highest sample analysed
(1745.0m) down to 1812.0m and from 1820.0 to 1831.0m. This indicates the
top 28m of the Latrobe Group coarse clastics were deposited in a marine
environment during Lower and Middle N. asperus Zone times. This
environment is represented by a marked change in the resistivity log
character above 1833m. The highest coal is at 1873m, indicating that the
isolated occurrence of a diverse dinoflagellate assemblage at 1896.0m
represents a minor marine transgression during early Lower N. asperus Zone
times.

An earlier (Lower M. diversus Zone) marine transgression is recorded at

2270.0m. The spore-pollen and dinoflagellate assemblage closely resembles
that recorded from the Rivernock Bed of the onshore Princetown section,
Otway Basin (Cookson & Eisenack 1967) and is likely to represent the same
(Apectodinium hyperacantha Zone) event (Partridge 1976).

Relative depths of Upper N. asperus to Lower L. balmei Zone sediments in
Luderick-1 correspond well, with those recorded at Tarwhine-l1 (Macphail
1982). The P. asperopolus and M. diversus 'seismic markers' lie within
sediments of these ages in Luderick-l. As in Bream-3, the M. diversus




‘seismic marker' is likely to be Middle M. diversus Zone in age. The
lower L. balmei Zone ‘seismic marker' in Luderick-1l lies within, but
relatively close to-the picked lower boundary of the Lower L. balmei Zone.

7. The lowest sidewall core sample at 2995.0m, contained a diverse Upper
J. longus Zone palynoflora. This sample is approximately 26m above T.D.
but given the occurrence of approximately 500m of I. longus Zone sediments
in Tarwhine-1, it is probable that the Luderick-1 well also bottomed in
Maastrichtian T. longus Zone sediments. '

BIOSTRATIGRAPHY

The zone boundaries have been established using the criteria of Stover & Evans
(1973), Stover & Partridge (1973) and subsequent proprietry revisions.

Upper I. longus Zone: 2995.0m.
The occurrence of Tetracolporites verrucosus, Proteacidites reticuloconcavus,

P. otwayensis and P. amolosexinus in a Gambierina rudata - dominated
palynoflora confirm an Upper I. longus Zone age for the basal sidewall core

sample.

Samples within the interval 2935.0 to 2322.0m are characterised by the general
L. balmei Zone indicators such as abundant Lygistepollenites balmei and
Australopollis obscurus in gymnosperm and Proteacidites. - dominated
assemblages. Relatively few of these contained indicator species for either
of the L. balmei Zone subdivisiohs, and in several instances probable
reworking has resulted in occurrences of Lower L. balmel Zone indicators such
as Tetracolporites verrucosus and Jaxtacolpus pieratus above the lowest
occurrence of species which first appear in the Upper L. balmei Zone, eg.

Verrucosisporites kopukuensis.

Lower L. balmei Zone: 2935.0 - 2480.0m.

The lower boundary is provisionally placed at 2935.0m, a coal containing
Tetracolporites verrucosus and Lygistepollenites balmei but not species
ranging higher than the I. longus Zone. Proteacidites gemmatus which ranges
no higher than the Lower L. balmei Zone occurs at 288l1.3m. The lowest
occurrence of Halragacidites harrisii,‘a species which first appears in the L.
balmei Zone, is at 2800m but this sample is contaminated with the Eocene
species Proteacidites pachypolus. The lowest unequivocal occurrences of

Haloragacidites harrisii and Tetracolporites verrucosus with frequent to

abundant Lygistepollenites balmei are at 2580.0 and 2539.0m respectively. The
upper boundary is picked on the highest unequivocal occurrences of these taxa,
at 2480.0m. '

€
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Upper L. balmei Zone: 2445.0 - 2291.5m.

The lower boundary of this zone is provisionally placed at 2445.0m, based on

the occurrence of Verrucosisporites kopukuensis. This sample is one of a

. small number containing both this species and Tetracolporites verrucosus;

hence it is likely to lie close to the Upper/Lower L. balmei Zone boundary.
Tetracolporites verrucosus also occurs at 2427.5m and Jaxtacolpus pieratus at

2322.0m. The highest occurrence of Verrucosisporites konukuensis (a single
poorly preserved grain) is at 2359.0m. Abundance of Lygistepollenites balmeil
in a coal at 2291.5m is used to define the upper boundary of the zone, but it
is noted that coal palynofloras of M. diversus age in the Otway Basin do
occasionally contain abundant Lvgistepollenites balmei (A.D. Partridge, pars.

comm).

Lower M. diversus Zone : 227Cm.

One sample, at 2270m, is assigned to this zone. This contains abundant
Malvacipollis diversus and dinoflagellates with Spinizonocolpites prominatus,
Crassiretitriletes vanraadshoovenii and Polypodiacecisporites varus.

Middle M. diversus Zone : 2227.1 - 2081.7m.

Two samples are provisionally assigned to this zone. The lower at 2227.1m
contains Polycolpites escbalteus (which rarely extends below this zone) in a
palynoflora dominated by Malvacipollis subtilis and Proteacidites grandis.
Abundance of the last species is more typical of the Lower M. diversus Zone
and it is probable the sample lies close to the Lower/Middle M, diversus Zone
boundary. The upper sample, at 208l.7m, is a coal contéining abundant
Malvacipollis diversus and frequent Tricolporites adelaidensis, a species
which first appears in the Middle M. diversus Zone. Proteacidites species and
other taxa characteristic of this and the Upper M. diversus Zone are absent.
The sample contains Proteacidites recavus and Periporopollenites vesicus,
probably representing a real downward extension of the known range of these

taxa (see Table 2).

Upper M. diversus Zone : 2068.4 - 1981.0m.

Samples within this interval are characterised by Myrtaceidites tenuis and
Proteacidites pachypolus, species which first appear in this zone, in
Haloragacidites harrisii - Proteacidites dominated palynofloras which lack
indicator species of the P. asperopolus Zone. Malvacipollis diversus was
present but always less common than M. subtilis. The upper boundary. at
1981.0m is provisional since the sample is a coal.

P- asperopolus Zone : 1950.9 - 1919.0m.
Three samples, including two coals, are assigned to this zone. All lack




proteacidites asperopolus, the major indicator species which first appears in
this zone. The lower boundary at 1950.9m is picked on the first occurrence of
Sapotaceoidaspollenites rotundus in an assemblage dominated by Proteacidites
pachypolus. Myrtaceidites tenuis demonstrates this sample is no younger than
P. asperopolus Zone in age. The coal at 1946.5m also contains relatively

-abundant P. pachypolus but in this instance in association with Tricolpites

incisus, a species which first appears in the Upper M. diversus Zone. The coal

at 1919.0m is provisionally picked as P. asperopolus Zone in age, based on the
slightly greater abundance (34%) of Proteacidites, including P. annularis and -
P. pachypolus, relative to Nothofagidites (29%) pollen. Beaupreadites '

trigonalis and Proteacidites rugulatus indicate the sample is no older than P.

asperopolus Zone in age.

Lower N. asperus Zone : 1914.4 - 1818.0m.

Unlike deeper sections, the interval upwards from 1914.4m contained diverse,
well-preserved palynofloras enabling confident age—determinationslto be made.
The lower boundary of the Lower N. asperus Zone, at 1914.4m, is defined by
(i) dominance of palynoflora by Nothofagidites; (ii) the occurrence of
Tricolporites leuros, a specles which first appears in this zone; and (iii)
occurrences of Proteacidites asperopolus and (large diameter)
Intratriporopollenites notabilis which are not known to occur above this
zone. Proteacidites asperopolus is frequent at 1896.0, 1879.0 and 1861.4m and
occurs less freguently in samples up to 1821.5m. First occurrences of other
taxa which first appear in the Lower N. gsperus Zone are Nothofagidites
falcatus (1896.0m), Tricolporites delicatus (1879.0m) and Tricolpites simatus
(1838.9m). The dinoflagellate species Areosphaeridium diktyoplokus, which is
diagnostic of the Zone, occurs at 1826.0m. The upper boundary is picked at
1820.0, based on the occurrence of Tricolpites simatus and I. delicatus with

frequent Prgteacidites pachypolus.

Middle N. asperus Zone : 1816.0 -

The zone is characterised by Nothofagidites dominated palynofloras, many of
which include one to several specimens of Proteacidites pachypolus a species
which last appears in this zone. The lower boundary is picked at 1816.0m,
based on the occurrence of the very rare species Tricolpites arcilineatus.
This species is not known to occur below the Middle N. asperus Zone but in
view of its rarity and the occurrence of a small (32 /um diameter) specimen
of Intratriporqpollenites notabilis, this boundary should be regarded as
provisional. The first appearance of the zone indicator species Triorites
magnificus is at 1810.4m. verrucatosporites attinatus which typically first
apbears in the upper Middle N. asperus Zone OCCUrs at 1808.0m. The sample at
1804.5m contains a rare Eocene occurrence of the Oligocene-Miocene species
Cyathidites subtilis. The dianlagellate indicator species for this zone,




Vozzhenikovia gxtensa, occurs at 1800.5m (with Verrucatosporites attinatus),
up to 1719.0m. This interval containing sporadic occurrences of Tricolpites
simatus, Verrucatosporites attinatus, Tricolpites thomasii, Anacolosidites

sectus and Proteacidites pachypolus. The upper boundary of the zone at
1791.0m is defined by the highest occurrence of Jriorites magnificus. This
sample contains Anacolosidites luteoides which is not known to range above the

Lower N. asperus Zone and Polypodiaceoisporites cf. tumulus, a T. bellus Zone

species.

Upber N. asperus Zone : 1783.0 - 1777.0m.

Two samples are provisionally assigned to this zone. Both are dominated by
Nothofagidites pollen, including N. falcatus, but lack species restricted to
the Middle N. asperus Zone. The sample at 1777.0m contains Proteacidites
incurvatus, a species not known to range higher than the Lower N. asperus Zone.

P. tuberculatus Zone : 1766.5 - 1745.0m.

The occurrence of 5-10 specimens of Cyatheacidites annulatus in samples at
1745.0 and 1754.0m confirm a P. tuberculatus Zone age for these calcareous
sediments. The sample at 1766.5m lacks C. gpnulatus but is included in this
zone on the basis of (i) its general similarity to the above samples and (ii)
the occurrence of Polyporina chencpodiacecides, a snecies which is rare below
the I. bellus Zone and not previously recorded from Eocene sediments.
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BALYNOLOGY

BASIN: Gippsland ELEVATION: KB: 21.0

 WELL NAME: LUDERICK-1 TOTAL DEPTH:

PALYNOLOGICAL HIGHEST DATA | LOWEST DATA

=
© ZONES Freferred Alternate Two Wayl| Preferred Alternate Two Way
< Depth Reg Depth Rizg| Time Depth Rig Depth Rtz | Time

7. pleisteocenicus

M. lipsis

€. bifurcatus
T. bellus

NEOGENE

P, tuberculatus 1745.0 1766.5 1754.0
1783.0
1816.0
1914.4
1950.9
2068.4

2227.1

Upper N. asperus 1777.0
Mid N. asperus 1721.C

lower N. asperus 1820.0

P. asperopolus 19192.0
Upper M. 2iversus| 31o981.0

PALEOGENE

Mid M. diversus 2081.7

2270.0
235%.0 i 2445.0
2935.0
2935.0

Lower M. diversus 2272.0

Upper L. balmei 2291.5

Lewer L. balmel 2480.0

NN O I O I O N NN

T. lengus 29%5.0
T. lillief

=

genectus

T. pachyexinus

T. pachyexinus

triplex

LATE CRETACEOQOUS

distocarinatus

paradexus

striatus

gsymmetricus

wonthaggiensis

EARLY CRET,

australiensis

PRE-CRETACEQUS

COMMENTS:

o SWC or Core, Excellent Confidence, assemblage with zene species of spares, pollen and microplankton.
1 SWC or Core, Good Confidence, assemblage with zone species of spores and pollen or microplankton.
2 SWC ar Core, Poor Confidence, assemblige with pon-diagnastic spores, pollen and/or microplankton.
3 Cuttings, Fair Confidence, assemblage with zone species of either spores and pollen or microplankton,

CONFIDENCE
RATING:

or both.
4 Cuttings,, No Confidence, zssemblage with ror~disgnostic spares, pollen and”/or microplankton.
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 ome particular zone, then no entry should be made,
unless a range of zones is given where the bighest possible limit wilk appear in ane zone and the Jowest possible
Limit in another. :

DATA RECORDED BY: M.K. Macphail. DATE : October 13, 1983,

DATA REVISED BY:
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TABLE | : SUMMARY OF PALYNOLOGICAL ANALYSIS LUDER!ICK-I, GIPPSLAND BASIN

INTERPRETATIVE DATA

SAMPLE  DEPTH DIVERSITY CONF |DENCE COMMENTS

NO. (m) YIELD SPORE POLLEN  LITHOLOGY ZONE AGE RATING

SYc 121 1745.0 Good Low Mdst.calc. P.tuberculatus Early Mliocene 0 _C_.a.nnulm‘us freq., F.lacunosus.

SWC 120 1754.0 Fair Low Sist.glau.calc. P.tuberculatus 01 lgocene 0 C.annulatus freq.

SWC 119 1766.5 Good Low Mdst.calc. P.tuberculatus Ol 1gocene 2 P.chenopodiaceoldes, P.simplex,

SWC 118 1777.0 Good Moderate Mdst.calc. Upper N.asperus Late Eocene 2 _F: Incurvatus, P.rectomarginis,
P.stipplatus.

SWC 117 1780.0 V. Iow‘ V. low Sist.glau, Indeterminate -

SWC 116 1783.0 Good Moderate Sist.glau., Upper N.asperus Late Eocene 2 P.incurvatus, P.stipplatus, H.splnata,

SWC 115 1787.0 Good Low Slst.glau N.asperus Late Eocene S.dllwynense, |

SWC 114 1791.,0 V¥, good Good Slst.calc. Upper Middle N.asperus Late Eocene 0 T.magnificus, V.attinatus,

SWC 113 1795.0 Good Low Sist.calc, Middle N.asperus Late Eocene | T.thomasl], P.esobalteus, _V_.exfensa.

SWC 112 1797.0 Good Moderate Sist.calc. Middle N.asperus Late Eocene | P.pachypolus, S.punctatus, V.extensa.

éwc itt 1798.,0 Good Low Stst.calc.glau Middle N.asperus Late Eocene 0 A.sectus, V.extensa, ‘

SWC 110 1799.0 Falir Moderate Slst.calc.glau Middle N.asperus Late Eocene 0 T.magnificus, P.pachypolus,
S.asymmetr|cum,

SWC 109 1800.5 Good Moderate Sist.clac, Upper Middle N.asperus Late Eocene | P.pachypoius, V.attinatus, V.extensa.

SWC 108 801.5 Falr Moderate Slst.calc. Middie N.asperus Late Eocene 2 N.vansteenil, P.crassus.

SWC 106 1803.5 Good Moderate Sist. Middle N.asperus Mid/Late Eocene 2 T.ambiguus, P.unicus, S,asymmetricum

SWC 102 1804.5 V. good ‘ High Sist Middle N.asperus Mid/Late Eocene 2 P.pachypolus, P.reticuloscabratus,

SWC 101 1808.0 Falr Low Sist.glau, Middle N.asperus Mid/Late Eocene 2 P.recavus, D.heterophylcta.

SWC 105 1810.4 Good Moderate Sist. Middle N.asperus Mid/Late Eocene O T.magniflcus, P.recavus, D.heterophylcta

SWC 104 1812.0 Good Hlgh Ss. Middle N.asperus Mid/Late Eocene 2

P.pachypolus, P.rugulatus,

D.heterophylcta.
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TABLE 1 : SUMMARY OF PALYNOLOGICAL ANALYSIS LUDERICK-1, GIPPSLAND BASIN

INTERPRETATIVE DATA

SAMPLE  DEPTH DIVERSITY CONF IDENCE COMMENTS
NO. (m) YIELD SPORE POLLEN  LITHOLOGY ZONE AGE RAT ING
SWC 98 1813.5 Good High . - Slst.glau. Middte N.asperus Middle Eocene 2 _!f_.pachypoius, T.dellcatus,
SWC 97 1816.0 V. low V. low Sist.pyr. Middle N.asperus Middle Eocene 2 T.arcllineatus, f_’_.pachypolus.'
SHC 96 1818.0 Low Low Sist.glau. N.asperus Middle Eocene - P.pachypolus.
SWC 103 1820.0 Good Moderate Slst. Lower N.asperus Middle Eocene | _P_.pach.ypolus freq, T.dellcatus,
T.simatus, T.pelligera. '
SWC 94 1821.5 Fair ‘Modera‘re Slst.glau, Lower N.asperus Mliddle Eocene | P.cf.asperopolus, P.tuberculiformls, ‘
T.pelligera,
SWC 92 1826.6 Falr Moderate Sist. Lower N.asperus Middle Eocene | _ Abundant Nothofaglidites, A.diktyoplokus.
; SWC 91 1827.9 Good High Sist. Lower N.asperus Mlddle Eocene 2 Abundant Nothofaglidites, H.tricornus,
: D.heterophylcta.
SWC 90 1831.0 Low Moderate Sist., Lower N.asperus Middle Eocene | P.asperopolus, abundant Nothofagidltes.
SHC 89 1833.0 Barren - Ss. - . -
; Core 3 1839.0 V. good V. high - Lower N.asperus Middle Eocene 0 P.asperopolus, abundant Nothofagidltes,
, T.leuros.
Core 9 1842.2 Fair Moderate - Lower N.asperus Middle Eocene | T.leuros, P.asperopolus, P.pachypolus,
H.spinata.
Core - 1857.25 Fair Low Coal Lower N.asperus Middle Eocene | P.asperopolus, common Nothofagldites.
; Core 3 1861.42 Good High ~ Lower N.asperus Middle Eocene 1 P.asperopolus frequent,

Nothofagidites abundant.

SWC 83 1879,0 Good High Ss, Lower N.asperus Middle Eocene 0 P.asperopolus frequent, Nothofagldites
abundant, _T_ leuros, T.dellcatus.
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b SR

é DEPTH DIVERSITY CONF | DENCE COMMENTS
% NO. (m) YIELD SPORE 'POLLEN  LITHOLOGY ZONE AGE RATING

SWC 79 1896.0 V. good High Ss. Lower N.asperus Middle Eocene 0 E:asperopolus'frequenf, Nothofagldltes
abundant, N,falcatus, f_.recavus.

SKC 75 1914.4 Good High Sist. Lower N.asperus Middle Eocene 0 T.leuros, P.asperopolus, abundant
Nothofagidites.

SWC 74 1919.0 Good Moderate Coal P.asperopolus Early/Mid Eocene 2 B.trigonalis, P.rugulatus,
34% Proteaclidites. ’

SWC 73 1923.2 Barren - Ss. - - -

SWC 69 1946.5 CGood Low Coal P.asperopolus Early/Mid Eocene 2 Frequent P.pachypolus, M.subtlilis,

SWC 68 1950.9 V. good Moderate Sh. P.asperopolus Early/Mid Eocene | M.tenuis, S.rotundus, abundant
P.pachypolus,

SWC 65 1981.0 Good Low Coal Upper M.dlversus E~rly Eocene 2 M.tenuls, P.'apls.

SWC 64 1984,0 Fair V. low Slist. Upper M.dlversus Early Eocene 2 Abundant P.pachypolus and M.subtills,

SWC 46 2000.9 Falr Low Sist. Upper M.dlversus Ear 1y Eocene | Abundant P.pachypolus, M.subtlllis,
M.tenuls, T.moultonil.

SWC 63 2012,9 Barren - Ss. - - -

SWC 41 ' 2022,5 Barren - Mdst. - - -

SWC 40 2068.4 Good Low Ss. Upper M.diversus Early Eocene 0 M.dlversus common, M. tenuis,
P.pachypolus.

SWC 38 208!.7 V. good Moderate Coal Middle M.dlversus Early Eocene 2 M.dlversus abundant, T.adelaldensls.

SWC 37 2092.0 V. tow Low Ss. - Early Eocene - No older than Lower M.diversus.

SWC 35 2100.5 Neglligible - - - - -

TABLE | : SUMMARY OF PALYNOLOGICAL ANALYS!S LUDERICK~1, GIPPSLAND BASIN

INTERPRETAT I VE DATA

" SAMPLE
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TABLE | : SUMMARY OF PALYNOLOGICAL ANALYS!S LUDERICK-|, GIPPSLAND BASIN

4 INTERPRETATIVE DATA

P

% SAMPLE  DEPTH DIVERSITY CONF IDENCE COMMENTS
NO. (m) YIELD SPORE POLLEN  LITHOLOGY ZONE AGE RATING
SWC 34 2135.5 Negligible - - L= - -
SWC 32 2171.0 V. low V. low Ss. . - Early Eocene - ~ No older than Lower M.dlversus.
SWC 61 2200.0 Barren - - - - -
SWC 60 2227.1 Falr Moderate Clyst. Middle M.diversus Early Eocene 2 ' Abundant M.subtllls, P.esobalteus,
P.lelghtonil, ‘
SWC 59 2270.0 Low Low Sist. Lower M.diversus Early Eocene 0 Abundant M.diversus, C.vanraadshocovenil,
(marine) S.prominatus, P.varus,
SWC 58 2291.5 V. good Moderate Sh. coaly Upper L.balmel Paleocene 2 G.rudata, N.endurus, frequent L.balmel.
SWC 57 2322,0 Fair Moderate Ss. Upper L.balmel Paleocene 2 A.obscurus, P,langstonil, P.grandls.
SWC 56 2339.0 Good Low Sh, L.balmel Paleocene - A.obscurus, L.balmel common, H.harrisil,
SWC 55 2359.0 Low Low Sh. carb. Upper L.balmel Paleocene ! V.kopukuensls, H.harrlsil, G.rudata,
‘SWC 54 2383.0 Low Low ' Ss. L.Pﬂm_el Paleocene - L.balmel, H.harrls.l.
SWC 53 2403.0 Barren - - .- - -
SWC 50 2427.5 Low Low Sist. | L.balmel Paleocene - T.verrucosus, |.integricorpus,
SWC 31 2445.0 Good Moderate Sist. Upper L.balmel Paleocene 2 V.kopukuensls, T.verrucosus.
SWC 30 2461.0 VY. low V. low Ss. }_._p_alm_e_i_ Paleocene - j_._.balmel, _l»_i_.harrIsH, T.cf,verrucosus,
SWC 29 2480.0 Good Moderate Slst, Lower L.balmel Paleocene | T.verrucosus, H.harrisil,
h _ abundant L.balmei.
SWC 28 2501.1 V. low V. low Ss. Indeterminate - -
SWC 27 2539.0 Falr * Moderate Ss. . Lower _L;_._kz_aln_x_e_l_' Paleocene - i ’ frequent L.baimel, T.verrucosus,

SWC 26 2553.5 Falr Low Slst. L.balmel Paleocene - _L_.balmel COMMOn o




TABLE | : SUMMARY OF PALYNOLOGICAL ANALYSIS LUDERICK=-1, GIPPSLAND BASIN

INTERPRETATIVE DATA

§
B
1
3
§
Tt
§

SAMPLE  DEPTH DIVERSITY CONF IDENCE COMMENTS
NO. {m) YIELD SPORE POLLEN  LITHOLOGY ZONE AGE RATING
SWC 25 2580.,0 Good Low . Slst. L.balmel Paleocene - E;jgauggi_common.
SWC 24 2611.0 Good Low Slst. - L.balmel Paleocene -
SWC 23 2650.0 Low  Low Sist. L.balmel Paleocene -
SWC 22 2681.0 Barren - Stst, - - -
SWC 21 2710.0 Falr . Low Sh. Lower L.balmel Paleocene 2 f&verrucosus; j
SWC 17 2B00.0 Good Moderate Ss. Lower L.balmel Paleocene 2 frequent S.punctatus.
SWC 12 2841.0 V. low V. low Ss. Indeterminate | - - No younger than Lower L.balmel,
SWC 9 2857.0 Low V. low Ss. Lower E:EEHEEL Paleocene - ﬁ:ﬁflﬂgl: abundanfilkver}ucosus.
SWC 8 2881.3 Low Low She. Lower L.balmel Paleocene 2 T.verrucosus, P.gemmatus, f}angulafus..
SWC 5 2935.0 Good High Ss. Lower L.balmel Paleocene 2 T.verrucosus, abundant Proteacldltes,
SWC 4 2944.0 Barren - ‘ Ss.’ - : - -
SWC 3 2952.3 V. low Low Ss. Indeterminate - - No older than Upper T.longus,
SWC | 2995.0 V. low Moderate Sist. Upper T, longus Maastrichtlan | Abundant G,.rudata, P.otwayensls,

P.reticuloconcavus.




TABLE 2

ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN LUDERICK=1

SAMPLE NO. DEPTH(m) ZONE TAXON COMMENTS

SWC 119 1766.,5 P.tuberculatus (2) Polyporina chenopodlaceoldes Rarely recorded In sediments older than Miocene,

SWC 116 1783.9 (Upper) Mid N.asperus (2) Proteaclidites Incurvatus Not recorded above Middle N.asperus Zone.

SWC 116 1783.0 (Upper) Mid N.asperus (2) - Horologlnella spinata Rare dinoflagellate specles.

SWC 114 1791.0 (Upper) Mid N.asperus (0) Horologinella spinata Rare dinoflagellate specles.

SWC 114 1791.0 (Upper) Mid N.asperus (0) Anacoloslidites luteoldes Not recorded above Lower N.asperus Zone.

SWC 114 1791.0 (Upper) Mid N.asperus (0) Polyodiaceolsporites cf. tumulatus T.bellus Zone species.

SWC 112 1797.0- Middle N.asperus (1) Quintinia psilatispora Rare sp. In Eocene.

SWC 110 1799.0 Middle N.asperus (0) Proteacidites cal losus Rare sp.

SWC 106 1803.5 Middle N.asperus (2) Proteacidites unicus Rare ms sp. (Harris),

SWC 102 1804.5 Middle N.asperus (2) Cyathidites subtilis Rare below P.tuberculatus Zone.

SWC 104 1812.0 (Lower) Mid N.asperus (2) Haloragacldites verrucatoharristi Rare ms. sp. (Macphall).

SWC 104 1812,0 (Lower) Mid N.asperus (2) Elphredripites notensis Rare sp.

SWC 104 1812.0 (Lower) Mid N.asperus (2) Tricolpites cf. T.verglllius Rare Late Cretaceous ms. sp. (Partridge).

SWC 98 1913.5 Middle N.asperus (2) Beaupreadites trigonalls Rare ms. sp. (Stough),

sWe 97 1816.0 Middle N.asperus (2) Tricolpites arcllineatus Very rare ms. sp. (Partridge).

SWC 97 1816.0 Middle N.asperus (2) Intratriporopol lenites notabllis Appears to extend range of sp. Into Middle
N.asperus Zone - Speclimen 32/u In dlameter.,

SWC 103 1820.0 Lower N.asperus (1) Crassiretiiriletes vanraadshoovenl! Rarely recorded in Middle Eocene.

SWC 103 1820.0 Lower N.asperus (1) Proteacidites unlcus Rare ms, sp, (Harris).

SWC 103 1820.0 Lower N.asperus (1) Dryptopollenltes semllunatus V. rare sp.

SWC 9l 1827.9 Lower N.asperus (2) Cunonlaceae (tricoporate) - Modern taxon.

SWC 9l 1827.9 Lower N.asperus (2) Dodonaea Modern taxon.
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TABLE 2

ANOMALOUS AND UNUSUAL. OCCURRENCES OF SPORE-POLLEN TAXA IN LUDERICK=]

SAMPLE NO. DEPTH(m) ZONE TAXON COMMENTS
Core 3 1838.9 Lower N.asperus (0) Dryptopollenites semilunatus Rarely recorded In Middle Eocene.
Core 3 1838.9 Lower N.asperus (0) Lidiaclidites sp. Echinate, aff. Astella,
Core 3 1838.9 Lower N.asperus (0) "Tricolporites confraaosus Rare ms, sp. (Macphall).
SWC 75 1914.4 Lower N.asperus (1) Tricolpites reticulatus Rare ms. sp. (Cookson).
SWC 75 1914.4 Lower N.asperus (1) Tricolplites reticulatus Rare ms, sp. (Stover & Evans).
SWC 65 1981.0 Upper M.dlversus (2) Proteacidites lapis abundant In H.harrlisll coal palynoflora.
SWC 40 2068.4 Upper M.dlversus (1) Schizaea diglitatoides Unusually abundant occurrence of rare sp.
SWC 40 2068.4 Upper M.dlversus (1) Schizocolpus rarus Rare sp.
SWC 38 2081.7 Micdle M.dlversus (2) Proteacidites recavus Not recorded before Lower N.asperus.Zone
(coal palynoflora).
SWC 38 2081.7 Middle M.diversus (2) Periporopollenites vesicus Not recorded before Lower N,asperus Zone
(coal palynoflora),
SWC 37 2092.0 Lover (1) M.diversus Haloragacidites verrucatoharris!i Rare ms. sp. (Macphall),
SWC 60 2227.1 Lower M.dlversus (2) Polycolpites esobalteus Rare below Middle M.dlversus Zone.
SWC 60 2227.1 Lower M.dlversus (2) Gamblerina rudata Rarely reworked Into non-marine M.diversus sediments.
SWC 59 2270.0 Lower M.dliversus (0) Kuylisporites waterbolkli Rare below Middle M.dlversus Zone {marlne sample).
SWC 57 2322.0 Upper L.balmel (2) Jaxtacolpus pleratus Lower L.balmei/Upper T.longus Zone Indlcator sp.
SWC 57 2322.0 Upper L.baimel (2) Tricolpltes glgantis Ms. sp. (Macphall).
sWe 31 2445.,0 Upper L.baimel (2) Example of rare simultaneous occurrence of V.kopukuensls and T.verrucosus.
SWe 31 2445,0 Upper L.balmel (2) llexpol lenites anguloclavatus Eocene sp.
SWC 23 2650.0 Lower L.balmel (2) Proteaclidites grandls . V. rare below Upper L.balmel Zone,
SWwC 8 2881.3 Lower L.balmel (2) Proteacidites gemmatus Rare above T.longus Zone.
SwCc | 2995.0 Upper T.longus (1) Proteaclidites cf. grandls

V. rare occurrence .of this morphotype.
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LUDERICK #1
"QUANTITATIVE LOG INTERPRETATION

. Interval: 1800-3015m KB
' Analyst : T.M. Frankham
Date  : September, 1983
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LUDERICK #1 QUANTITATIVE LOG INTERPRETATION

The Luderick #1 wireline logs have been analysed over the interval 1800m to.
3015m KB for shale volume, effective porosity and effective water saturation.
Analysis was carried out using a reiterative technique which incorporates
hydrocarbon correction to the porosity logs, density-neutron crossplot
porosities, a dual water saturation relationship, and convergence on a
preselected grain density window by shale volume adjustment.

LOG DATA

" Logs Used

LLD, LLS, MSFL, GR, RHOB (FDC 1800-2450m, LDT 2450-3015m), NPHI (CNL), CALIPER.

The resistivity, gamma ray and neutron porosity logs were corrected for
environmental and borehole effects. The corrected resisitivity logs were
then used to derive invasion diameter and Rt logs.

Coals and carbonaceous shales were edited for an output of:

VSH = 0, PHIE = 0, and Swe = 1.

Log Quality

The field recorded LDT/CNL log exhibited excessive apparent gas crossover in
clean water sands. Comparison with the FDC/CNL run over the upper half of the
analysed interval indicated that the CNT (H) run with the LDT was in error.
Schlumberger have since claimed that the neutron calibrating tank had been
damaged, and have subsequently provided a "recalibrated" CNT (H) neutron log,
which effectively eliminates most of the apparent gas crossover.

The RHOB and MSFL logs are affected in some sections by washouts. In these
intervals, the RHOB log was edited such that a "most likely" bulk density was
inserted through the bad washouts, and a "minimum value" limit was placed on
MSFL readings before environmental corrections.

OTHER DATA

RFT sample recoveries suggest the following formation fluid types at the
indicated depths.

1838.5m KB Gas 7Y 2w ]2 344

1843.0m KB 0il Goc-

1879.0m KB Water wCc - /gY79
1934.0m KB Water

2013.0m KB Water

2018.0m KB 0il

om0l

RFT pressure data indicates a Gas/0il contact at 1842m KB and an Oil/Water
contact at 1847.5m KB.




ANALYSIS METHODOLOGY

Salinity

Apparent free water salinities and resistivities were derived from clean water
bearing sands via the following relationships:

Rw = Rt * PHITM
a <
where PHIT = total porosity determined from density-neutron crossplot
algorithms outlined below

. . _ 200.000 {1.05
and Sallnlty (ppm NaCleqg.) = [RWTTT&77:3}
where Ti = formation temperature in OF.

The top of Latrobe hydrocarbons are immediately underlain by water bearing
sands (1852-1873m) which have apparent salinities in the order of

8000-14000 ppm NaCl. From 1873m to 1942m, the sands have increased
resistivities and hydrocarbons were initially suspected. However RFT sample
and pressure data indicate that these sands are, in fact, water bearing. As
such, apparent salinities in the range 1500-2000 NaCleqg. are calculated. The
sand from 1952m-1980m has calculated apparent salinities grading from

3500 ppm NaCleq. at the top, to 14000 ppm NaCleqg. at 1980m. 14000 ppm NaCleg.
is also calculated for the next underlying sand (1987-2004m). The following
two sands, 2012.5m-2014m and 2017m-2019.5m respectively, both have
resistivities considerably higher than surrounding sands again suggesting
possible hydrocarbon. RFT data indicates that the former is water bearing, in
which case an apparent water salinity of 5000 ppm NaCleqg. is calculated, and
that the latter is o0il bearing. Below this, calculated apparent water
salinities grade from 20000 ppm NaCleqg. at 2030m to 28000 NaCleq. at 2130m and
then gradually freshen again to approximately 24000 ppm NaCleg. by 2560m.
Below 2560m the calculated apparent formation water salinity decrease more
rapidly, being approximately 13500 ppm NaCleg. at 3000m (T.D.).

An equivalent formation water salinity of 30000 ppm NaCleq. was assumed for
all hydrocarbon zones.

A depth plot of salinities used in the inte;pretation is shown in Figure #1.

Shale Volume

An initial estimate of VSH was calculated from the GR assuming a linear
response between shale and clean sand:

GRiog - GRmin

VSH = Rmax - GRmin

Total Porosities

Total porosity was initially calculated from a density-neutron logs using the
following algorithms:

h = 2.71 - RHOB + PHIN (RHOF - 2.71)
if h is greater than 0, then

apparent matrix density, RHOMa = 2.71 - h/2




.if h is less than 0, then
apparent matrix density, RHOMa 2.71 - 0.64h

: o _ RHOMa - RHOB
Total porosity: PHIT = moeee—prsF

where RHOB environ. corrected bulk density in gms/cc
PHIN environ. corrected neutron porosity in limestone porosity units.
RHOF = fluid density (1.0 gms.cc)

Bound Water Resistivities (Rwb) and Saturation of Bound Water (Swb)

Rwb and Swb were calculated using the following relationships:

Rwb = RSH * PHITSH™
a

where PHITSH total porosity in shale from density-neutron crossplots.
RSH Rt in shales. .

- VSH * PHITSHM
Swb = PHIT

Water Saturations

Water saturations were determined from the Dual Water model using the
following relationships:

1 = SwIn *[PHITm']+ swT(n-1) [ Swb_* PHITM ( 1 - 1)]’

Rt aRw _ a Rwb Rw

SwTn *[PHITm} + syT(n-1) [-wa ¥ PHITM ( 1 - 1 )}
f‘

Rxo aRw a Rwb Rm
total saturation in the uninvaded formation
total saturation in the invaded zone
resistivity of mud filtrate

saturation exponent

where SwT
SxoT
Rmf
n

Grain Density

Grain density was calculated by first correcting density and neutron logs for
shale using the following relationships:

RHOBHC - VSH * RHOBSH
1 - VSH =

PHINHC -~ VSH * PHINSH
1 - VSH

The shale corrected density and neutron values were then used in the
density-neutron crossplot algorithms (1, 2 and 3, above) to derive apparent

grain density.

RHOBC

PHINC

(ie. RHOGa = RHOMa calculated from RHOBC and PHINC).

P
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The calculated grain density was then compared to the upper and low limits of

‘the grain densities and if it fell within the limits, effective porosity

(PHIE) and effective saturation (Swe) were calculated as follows:
PHIE = PHIT - VSH * PHITSH -

_ PHIT

PHIE

If the calculated grain density fell outside the limits, VSH was adjusted in
small increments or decrements and PHIT, SwT, SxoT and RHOG were then
recalculated.

Swe = 1 (1-SwT)

In all zones with VSH greater than. 60%, Swe, was set to 1 and PHIE set to O.

Analysis Parameters

1800-2100m  2100-2650m 2650-3000m

a
m

n

Grain Density - lower bound
Grain Density - upper bound
Apparent Shale Density

Apparent Shale Neutron Porosity
Apparent Shale Resistivity

.65 gm/cc
.665 gm/cc
.620 gm/cc
.320

ohm.m

.A50 gm/cc .65 gm/cc
.665 gm/cc .665 gm/cc
.550 gm/cc .500 gm/cc
.330 .320

ohm.m 15 ohm.m

NONNNNNF
OONNNNNH+

-
W

A hydrocarbon density of 0.75 gms/cc was assumed for the oil bearing zones and
0.25 gns/cc for the gas bearing zones.

Figure #1 is a plot of the salinity profile used in this analysis.

RESULTS

Results are presented as follows:

a) A summary of the major sands is presented in Table #1.
h) A listing'of log derived values at Q.ZSm intervals is attached.
c) A depth-porosity plot is given in Figure #2.

d) A two track depth plot showing effective porosity calculated water
saturation, and shale volume, is enclosed.

13481/17




LUDERICK #1 - MAJOR SANDS SUMMARY TABLE 1

(i) Hydrocarbon Bearing Sands

Depth Interval Gross Net* Average* Average*
(m KB) Thickness Thickness Porosity Sw
(m) (m) .

1830.0 ~ 1842.0 10.0 10.0 .199 .168
1842.0 - 1847.5 ) .194 <315
1852.0 - 1860.0 191 1.000 -
1867.0 - 1872.0 .207 1.000
1875.0 - 1950.0 .210 1.000
1952.0 - 1979.0 244 1.000
1987.0 - 2008.0 237 1.000
2012.0 - 2014.0 .205 1.000
2018.0 - 2020.0 .241 .200
2027.5 - 2053.0 231 1.000
2057.0 - 2059.5 .236 1.000
2069.5 - 2073.0 .176 1.000
2090.0 - 2126.0 224 1.000
2132.0 - 2143.5 <229 1.000
2146.0 - 2149.0 « 240 1.000
2160.0 - 2167.0 <253 1.000
2172.0 - 2193.0 . 222 1.000
2207.5 - 2209.5 227 1.000
2218.0 - 2221.0 211 1.000
2234,0 - 2263.0 .216 1.000
2277.0 - 2290.0 .178 1.000
2297.5 - 2301.5 .198 1.000
2306.0 - 2319.5 195 1.000
2325.0 - 2334.0 146 1.000
2342.0 - 2353.5 .184 1.000
2363.0 - 2370.5 175 1.000
2384.0 - 2426.0 163 1.000
2430.0 - 2436.0 .185 1.000
2448.0 - 2467.0 .179 1.000
2487.0 - 2564.0 .202 1.000
2573.5 - 2578.0 .190 - 1.000
2585.0 -~ 2590.0 .165 1.000
2605.0 - 2609.5 146 1.000
.2617.0 - 2628.0 .193 1.000
2637.0 - 2649.0 175 1.000
2662.0 - 2675.0 .170 1.000
2682.0 - 2700.0 167 1.000
2755.0 - 2767.0 162" 1.000
2809.0 - 2813.0 144 1.000
2831.0 - 2834.5 .148 1.000
2840.0 - 2845.5 .152 1.000
2850.0 - 2855.0 J14Y 1.000
2878.0 - 2880.0 .160 1.000
2890.0 - 2902.0 .151 1.000
2925.0 - 2945.0 145 1.000
2955.0 - 2961.0 134 1.000
2984.0 - 2990.0 .158 1.000
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Total Interval
1800.09 - 3000.0m

*¥ Net thickness, average porosity and average Sw refer only to those levels
with effective porosity in excess of 0.l.
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PE601266

This is an enclosure indicator page.

The enclosure PE601266 is enclosed within the
container PE902540 at this location in this
document .

The enclosure PE601266 has the following characteristics:
ITEM_BARCODE = PE601266
CONTAINER_BARCODE PE902540
NAME = Porosity-SW Log
BASIN = GIPPSLAND
DPERMIT =
TYPE = WELL
SUBTYPE WELL__LOG
DESCRIPTION = Luderick-1l Porosity-SW Log. From
Appendix 3 - Quantitative log Analysis
of WCR volume 2.
REMARKS =
DATE_CREATED
DATE_RECEIVED 21/09/1984
W_NO w819
WELL_NAME Luderick-1
CONTRACTOR = ESSO
CLIENT_OP_CO ESSO

(Inserted by DNRE Vic Govt Mines Dept)
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LUDERICK-1 RFT RESULTS

Seven RFT runs were made in the lLuderick-l exploration well on June 16, 1983
to confirm log interpretation of hydrocarbon zones, provide estimates of
contact depths and to recover reservoir fluid samples. The program:

(1) confirmed a gas accumulation with an underlying 5.5m (RFT
interpretation) oil column at the top of the coarse clastics; ard

(ii) confirmed an oil accumulation at -2018m TVDKB with an RFT interpreted
OWC at 2031m TVDKB (2000m SS)

Discussion

A total of 42 pressure seats were taken as detailed in Table 1. The program
was particularly successful operationally, with 41 of the seats being valid
tests. The pressure data is plotted in Figure 1, with detailed plots of the
hydrocarbon accumulations provided in Figures 2 and 3. Fluid samples were
taken in runs two through seven and the results are summarised in Table 2.
The main results are discussed below..

1. The pressure data between 1850m and 2015m TVDKB lies on a water
gradient with a slope of 1.41 psi/m. The water sands at 1850m TVDKB
are drawndown 55 psi from the original aquifer pressure, which is in
close agreement with the prediction of the Gippsland aquifer model,
confirming that they are in communication with the Gippsland aquifer
system. (Refer to Figure 1).

Samples taken in RFT-2 and RFT-6 confirmed the oil and gas
accumulation at the top of the coarse clastics. As indicated in Table
2, RFT-2 recovered 125 scf of gas and RFT-6 recovered 5%0cc of oil.
The segregated gas sample was preserved for analysis. The segregated
o0il sample leaked during transfer. .

The pressure data within the oil column cannot be used to establish an
oil pressure gradient. Assuming an oil gradient of 0.95 psi/m, the
OWC is indicated at 1847.5m TVDKB and the GOC at 1842m TVDKB, giving
an o0il column of 5.5m. (Refer to Figure 2). ' -

The estimates of contact depths are dependent on oil gradient. For
example, for an oil gradient of 1.0 psi/m, the OWC and GOC depth are
1848 and 1842.5m TVDKB, respectively. Similarly, for an oil gradient
of 0.90 psi/m the OWC and GOC depths are 1847.25m and 1841.75m TVDKB,
respectively.

The pressure at 1861.2m TVDKB, seat 1/28, lies above the water
gradient. However, it is interpreted as being supercharged, and not
as an indication of a hydrocarbon zone. (Refer to Figure 2).

The pressure tests at 1823.5m and 1812m TVDKB, above the gas
accumulation, indicate these intervals are not in communication with
the gas accumulation. (Refer to Figure 2).

As shown in Figure 3, an oil accumulation at 2018m TVDKB was confirmed
by RFT-7, which sampled 7,920 cc of oil. The pressure data cannot be
used to determine the o0il gradient. The Laboratory measurements on
the oil sample gave a density at reservoir conditions (199°F, 2863
psia) of 34.6 lbs/ft3 (.555 gns/cc .788 psi/ft). The OWC based on
this o0il density is at 2031 metres TVDKB.

The pressures measured in sands at 2400m TVDKB show a drawdown of 20

psi from the initial Gippsland aquifer pressure and suggest these
sands are in communication with the aquifer. (Refer to Figure 1).
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APPENDIX 5

Geochemical Report




GEOCHEMICAL REPORT
LUDERICK-1 WELL, GIPPSLAND BASIN

VICTORIA

by

J.K. EMMETT

Sample handling and analyses by:

- D.M, Hill )

- D.M. Ford ) Esso Australia Ltd.
-~ J. Maccoll )

- Exxon-Production Research Company
- Geochem. Laboratories

Esso Australia Ltd. February, 1984
Geochemical Report
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INTRODUCTION

Samples of wet canned cuttings, sidewall cores and conventional cores
collected during drilling of Luderick-~l were subjected to various geochemical
analyses. Canned cuttings composited over 15-metre intervals were collected
from 200m (KB) down to Tetal Depth (T.D.) at 302lm (KB). Light hydrocarbon
(Cl—a) headspace gases were determined on alternate 15-metre intervals from
230m (KB) down to T.D. Succeeding alternate 15-metre intervals were analysed
for C, . gasoline range hydrocarbons between 1490m (KB) and 3005m (KB).
Samples were then handpicked for more detailed analyses such as Total Organic
Carbon (T.0.C.), Rock-Eval pyrolysis, kerogen isolation and elemental
analysis, and Cl5+ liquid and gas chromatography. Vitrinite Reflectance
measurements were performed by Professor A.C. Cook of Wollongong.

Two 0il samples (RFT 6/41 at 1842m (KB) and RFT 7/42 from 2018 m (KB)) and one
condensate sample (RFT 2/36 from 1838.5m (KB)) were analysed for API gravity,
% Sulphur, 04_7 gasoline-range hydrocarbons, by "whole oil" gas
chromatography, liquid chromatography and 015+ saturate fraction
chromatography, and 015+ saturate and aromatic fraction carbon isotopes.

DISCUSSION OF RESULTS

The detailed headspace €4

This data is more conveniently represented in log form in Figures 1(a) and

cuttings gas data are presented in Table 1.

1(b). Total cuttings gas values in the Gippsland and Lakes Entrance
Formations are generally poor to moderately rich only, (Fig. 1(a)) and are
indicative of a poor to fair potential to source dry gas. Cuttings gas values
in the Latrobe Group on the other hand are moderately rich to rich with a few
intervals between 2450m (KB) and 2750m (KB) in particular, registering above
30% wet gas components (Fig. 1(b)). Hence on the basis of cuttings gas, the
Latrobe Group sediments are rated as having good hydrocarbon source potential
for gas plus oil.

The detailed 04_7 gasoline range hydrocarbon data sheets are given in

Appendix-l. Again, for convenience pertinent values and parameters have been
plotted in Figure 2. Total gasoline values in the Lakes Entrance Formation
analysed are poor, confirming little or no hydrocarbon source potential for

~this unit. There are several zones in the Latrobe Group sediments containing

moderately rich to very rich total gasoline values with commonly greater than
50% 06_7
gés. Zones very rich in gasolines‘are generally coaly or stained by insitu

compounds, again confirming good source potential for oil and
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0il and condensate, particularly directly below the top of coarse clastics,
i.e. between 1803m (K3) and about 1845m (KB).

Total Organic Carbon values for the Latrobe Group sediments are generally
moderately rich to rich (average T.0.C. = 1.33%), again indicating good
hydrocarbon source potential. T.0.C. values in the overlying Lakes Entrance
Formation are poor (average T.0.C. = 0.36%). |

Vitrinite reflectance (ﬁvmax) data are presented in Table 3 and have been
plotted against depth in Figure 3. The maturation gradient conforms fairly
well to a straight line as shown in Figure 3, with the top of organic maturity

(taken to be ﬁv max = 0.65%) occurring in the Latrobe Group at approximately
2750m (KB). Detailed vitrinite reflectance and exinite fluorescence data are
given in Appendix 2 - Report by A.C. Cook.

Elemental analyses of selected kerogen concentrates isolated from conventional
and sidewall cores from the Latrobe Group, are listed in Table 4. Approximate
Hydrogen : Carbon (H/C), Oxygen : Carbon (0/C) and Nitrogen : Carbon (N/C)
atomic ratios are giver in Table 5. These ratios are labelled 'approximate'
since the Oxygen % is calculated by difference and the naturally occurring
organic sulphur % (which may be up to a few percent) was not determined.
Figure 4 is a modified Van Krevelen Plot of atomic H/C ratio versus atomic 0/C
ratio. Comparison of Figure 4 with Figure 5, a similar plot showing the
principal products of kerogen evolution, shows that the organic matter in the
Latrobe Group sediments varies from modal Type III to intermediate Type II-III
(i.e. predominantly woody-coaly-herbaceous kerogen), and this again supports a
good gas plus oil source potential for this unit.

The results of Rock-Eval pyrolysis analyses of samples with T.0.C. values of
0.5% or more, are listed in Table 6. In Figure 6 Hydrogen Index has been
plotted against Tﬁax (OC), and again fields delineating the basic kerogen
types and their degree of maturation (indicated by equivalent vitrinite
reflectance values) are also shown. As would be expected the marine Lakes
Entrance Formation Containé oil-prone modal Type I and Type II kerogen. (Fig.
6), but as indicated earlier T.0.C. values are poor in this unit and it is
interpreted as having poor hydrocarbon source potential. Rock-Eval pyrolysis

.results for the Latrobe Group concur with the previous organic matter type

classification from kerogen elemental analysis. Confirmation that the top of
organic maturity occurs at about 2750m (KB) can also be derived from the

location of the relevant data points in Figure 6, i.e. via Tmax values
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(Table 6) whilst elemental atomic ratio results displayed in Figure 5,
similarly locate samples occurring below this desig.iated top of maturity
within the oil generation window.

The C,.. liquid chromatography results from selected canned cuttings are

1isteészn Table 7. The total extract value for the Lakes Entrance Formation
sample is poor and insufficient material was isolated for more detailed
separation to be performed. A C15+ saturate chromatogram was obtained

however (Fig. 7), and shows a mixture of marine and terrestrially derived
organic matter which is presently immature. The marine component is indicated
by the envelope of lower molecular weight naphthenes, and n-alkanes in the
range n—016 to n~025 maximizing at n-sz, whilst the non-marine/terrestrial
organic matter is characterized by the typical strong odd-over-even carbon
number preference exhibited in the higher molecular weight (n-—C26 to

n—C35) n-alkanes in this instance maximizing at n—ng. The mixture of
terrestrial and marine organic matter in this sample indicates that while the
Lakes Entrance Formation was deposited in a marine enviromment, there was
occurring at the time of deposition, a significant influx of land derived
organic material.

The remaining four samples are from the Latrobe Group, with three samples
having moderately rich total extract values and one sample at 2330-2345m (KB)
being very rich in total extract (3191 ppm). All of the Latrobe Group samples
are composed of predominantly non-hydrocarbon material (i.e. asphaltenes and
N.S.0. - compounds) which usually indicates present day immaturity. The
cprresponding Cl5+ saturate chromatograms are shown in Figures 8 - 11.

Figure 8 (1865 - 1880 m(KB)) is similar to Figure 7 again showing a bi-modal
hydrocarbon distribution, although the non-marine organic input predominates.
The remaining C15+ saturate chromatograms (Figures 9 - 11) show hydrocarbon
distributions typical of non-marine organic material grading from immature to
early mature (Figure 11), indicated mainly by the increases in the n - Cl7 :

pristane (peak 'a') and n-C;g : phytane (peak 'b') ratios from Figure 9

through Figure 11.

In Table 8, API gravity, liquid chromatography and carbon isotope results are
listed for one condensate sample (RFT 2/36, 1838.5m (KB)) and two oil samples
(RFT 6/41, 1843n(KB) and RFT 7/42, 201&m(KB)). C, - gasoline-range |
hydrocarbon data for the same condensate and oil samples are given in Tables
9-11 respectively. "Whole oil" chromatograms with sulphur compound trace for
these samples are shown in figures 12 - 14, and C15+ saturate chromatograms
for the oil samples are displayed in figures 15 and 16 respectively.
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The condensate at 1838.5 m(KB) and the oil at 1843 m(KB) are from the Top of
Latrobe Group "Coarse Clastics" reservoir section, and the deeper oil at

2018 m(KB) is from an intra-Latrobe Group reservoir. Liquid chromatography
data shows that the oils are chemically fairly similar although they vary
markedly in API gravity. The intra-Latrobe Group sample is a lighter oil
(59.9° API) with a higher proportion of gasolines (compare Tables 10 and

11), which indicates that this 0il is probably more mature. The "wholé oil"
chromatograms show that both oils have similar hydrocarbon distributions, and
are mature paraffinic-based crudes. The Cl5+ saturate chromatograms are

also similar in appearance, but the deeper Intra-Latrobe sample appears
slightly more mature as indicated by the occurrence of the n-alkane maxima at
n-Cy compared to n-C;- in the Top of Latrobe Group sample at 1843 m(KB).
This variance in the saturate n-alkane distributions could however, be due to
more severe evaporation during sample work-up of the shallower sample, but as

stated previously there are other jndications that the Intra-Latrobe Group oil

' is more mature than that at 1842m (KB).

CONCLUSIONS

1. The top of organic maturity for significant hydrocarbon generation in
Luderick-1 occurs at approximately 2750 m(KB).

2. The Latrobe Group sediments have good hydrocarbon source potential for
both oil and gas.

3. 0il and condensate located in the Top of Latrobe Group reservoir and

0il encountered in an Intra-Latrobe Group reservoir are mature, medium
to light API, paraffinic-based crudes belonging to the same oil family.
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TABLE 8

LUDERICK=-I OILS ~ API GRAVITY, LIQUID CHROMATOGRAPHY AND CARBON ISOTOPES

LIQUID CHROMATOGRAPHY SUMMARY CD/C‘2 ISOTOPES (Vs PDB)
SAMPLE RFT NO. DEPTH SAMPLE ° APl % SULPHUR & SATS % AROM % Nso % N-EL % ASPH SATS AROM
NO. M(KB) TYPE
} 77006-A 2/36 1838.5 CONDENSATE | 66.2 0.02 - - - - - - -
j 770068 6/41 1843 olL 47.3 0.11 63.9 15.9. 5.1 14.1 14.1 -26.4 -24.9
77006-C 7/42 2018 olL 59.9 0.12 63.6 12.5 5.8 17.3 17.3 =27.3 =27.6

0732L




c4-C7 OIL : TABLE 9
77004A ALSTRALIA. LUDERICK~1, RFT 2/34& SUITE 2. 1832.5 M.

TOTAL NORM TOTAL NORM
PERCENT PERCENT PERCENT PERCENT

METHANE 0. 000 CHEX 3.0468 Si. 54
ETHANE 0.000 23-0MP 0.000 0.00
PROFANE 0,458 11-IMCF 0.271 O.49
IRUTANE 1.203 2,35 2-MHEX 1.4a9 2. 6%
NELITANE 4,285 7.74 2&3-DMP 0.471 Q.8
IFENTANE 4.242 7.84 3~-MHEX 1.40% 2.54
NFENTANE 5.75%3 10,329 1CE~-DMCP 0.0l 0.15
Z22-0OMB G.170 0.31 1T73-0MCP 0. 675 1.“”
CPENTANE 0.571 . O iT2-0MCP ~ 1.147 .07
23-DMB 0,561 01 3—-EFPENT 0. 000 0.00
2=HP 3. 202 .77 224-THP 0. 000 0.00
3-MP 1.718 .10 MHEPTANE S.146 .23
NHEXANE S5.537% .05 1C2-DMCP O.143 0.26
MCP ' Z. 348 6. 05 MCH . 284 15.15
22-0OMF Q. 000 Q. 00 ECF 0.441 Q.80
24-DMF 0.267 0.43 BENZENE 0.124 .22
223-THMB 0.077 0.14 TOLUENE i.284 L 2.32

TOTALES SIG COMP RATIOS

E:'

ALL COMF b o1/02 e
GATOLINE b pC & A /D2 7.

Di/ne 1.
ci/sne .
FENT/IFENT
CH/MCF O.72

1::':'2

FARAFFIN INDEX 1
FARAFFIN INDEX 2

INTERFRETER ~ R.E. METTER
ANALYST —~ H.M. FRY




C4-~-C7 OIl TABLE 10

77004B AUSTRALIA, LUDERICK~1, RFT &/41, 1843M.

NCRM
FERCZENT
7.71
T 0.00
Q.70
.57

TOTAL
FERCENT
1.495
Q. 000
0. 1364
0.695
Q. 238 1.23
Q.L79 .50
0. 285 1.9%
0. 344 1.7%
0. 574 Z.07
0.000 0. 00
0. 000 0.00

2,645 .65

NORM
PERCENT

TOaTAL
FERCENT
Q. 000
0. 002
0,003
Q. 0460
0.017
0.04L%
0,383 2. 00
0.006 0.03
0.171 0.58
0.1469 Q.87
0.271 5.01
0.556 2.87

CHEX
SJE-DMP
11-DMCP
2-MHEX
23-THMP
S-MHEX
1C3-DMCF
1T3-ICP
1T2-DMCP
S-EFENT
224-~THF
NHEFTANE -

METHANE
ETHANE
FROFANE
IBLUTANE
NELUTANE
IFENTANE
NFENTANE
22-DME
CPENTANE
2Z3-IMR
2-MF
E-MP

0.31
0.0%
0.35

NHEXANE
MCF
22—LiMF
24-TMP
223~THME

1.97%9 7

1.3%6
0.000
0.10%
0,043

10.1%
7.20
Q.00
Q.54

0,22

1C2-DMCF
MCH

ECF
BENZENE
TOLUENE

G, 085
5.10%
Q.270
O.022

0.74%

O. 44

o
11

-
SLET7

TaTALE SIG COMP RATIOS

eyt
b BO
1.13

10,95

ci/702
A /D2
ni/nz2
ci/snz

19,282

19,377

ALL COMP
GASOL INE

FENT/ IFENT S b
CH/MCF

1,07

FARAFFIN INDEX 1
PARAFFIN INDEX 2

INTERFRETER - R.E. METTER

ANALYSET ~ H.M. FRY




C4-C7 OIL TABLE 11 01 NOV 83
77006C AUSTRALIA, LUDERICK-1, RFYT 7742, 2018 M.
TOTAL NORM TOTAL NORM
PERCENT PERCENT . PERCENT FERCENT
METHANE 0. 000 ‘ CHEX 1.4652 4,21
ETHANE 0,017 23-DMP 0. 000 0.00
FROPANE 0. 940 11-DMCF 0. 183 .48
IRUTANE o372 2.52 2-MHEX 1.051 2.74
NEUTANE H3.142 2,20 23-DMF 0.3%4 1.02
IFPENTANE F.211 &8,32 S-MHEX 1.006 ZubZ
NFENTANE &8.,8738 10.13 iCEH-DMCP 0,526 1.37
22-TIME 0.123 Q.33 1 TE2-DMCP Q. 445 1.22
CPENTAONE 0. 249 0. &5 1 T2~-DMCP QO.797 2. 08
23-IMe 0, 400 1.04 F—-EFPENT 0, 000 0.00
2-HF 2444 b9 Z224~THF Q. 000 0. 00
=—-MP 1.251 2.27 NHEPTANE 3.754 @, 81
NHE XANE .20 10.21 1C2-TIMCF 0. 103 0. 28
MCP 1.986 5.172 MCH TPRICh | 14.44
22-TMF 0. 000 Q. 00 ECF 0. 28% Q.75
24-DMF Q. 205 .53 BENZENE 0.027 0,02
SRER-THE Q. 0461 0.16 TOLUENE 0.274 0.72

TOTALE S1G COMP RATIOS

C1/C2 2.17
A /D2 762
p1/02 0. 20
cL/nz 2.37

l FENT/IPENT 1.21

A

ALL COMF
GASOLINE

» L0

o
00

1]
L p

AT
i v

CH/MCP Q.83

PARAFFIN INDEX 1 i.14%
PARAFFIN INDEX 2 24.44%

INTERFRETER — R.E. METTER
ANALYST — H.M. FRY




FIGURE 1l(a)
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FIGURE 1l(b)
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PE601267

This is an enclosure indicator page.

The enclosure PE601267 is enclosed within the
container PE902540 at this location in this
document .

The enclosure PE601267 has the following characteristics:
ITEM_BARCODE = PE601267
CONTAINER_BARCODE = PE902540
NAME = Gasoline range Geochemical Log
BASIN = GIPPSLAND

PERMIT =
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRIPTION = Geochemical Log
REMARKS
DATE_CREATED
DATE_RECEIVED 21/09/1984
W_NO w819
WELL_NAME Luderick-1
CONTRACTOR = ESSO
CLIENT_OP_CO = ESSO

(Inserted by DNRE Vic Govt Mines Dept)
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Figure 5
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' . FIGURE 6
ROCKEVAL MATURATION AND
ORGANIC MATTER TYFH
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| Rock Extract
i -

GC Chromatogram Cj5+ (P-N) Hydrocafbon:

GeoChem Sample No. E569-001

Exxon Identification No. 72699-Q
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FIGURE -7 Cuttings Extract, 1,520~1,535 m. .
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FIGURE ¢ Cuttings Extract, 1,865-1,880 m.
Latrobe Group
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FIGURE 9 Cuttings Extract, 2,330-2,345 m.
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FIGURE 10 Cuttings Extract, 2,630-2,645 m.
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Rock Extract
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Figure 12. Luderick-l, RFT 2/36, 1838.5m, condensate, "whole o0il" Chromatogram
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Figure 13 : Luderick~1l, RFT 6/41, 1843m, "whole oil" gas chroinatogram
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Figure 14 : Luderick-1l, RFT 7/42, 2018m,"whole oil" gas chromatogram
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Figure 15 : Luderick~1l oil, RFT 7/42, 2018m (KB), ClS-L saturate chromatogram.
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Figure 16 : Luderick-1l, oil, RFT 6/41, 1843m(KB), C15+ saturate chromatogram.
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FRET ALETRALTA, LUDERICK-1 S GIFPSLAND BASIN  150%5M

TOTAL MR TOTAL

FFE FERCENT FFRE
FE THANE 0.0 10,4
FTHANE 0.0 ; 7
FROFANE 0.0 A-EFENT 0.0
TRUTANE 0.0 o 4= THE 0.0 £, O
BT ANE & s

NHEFTANE 0.0 0. 00
1 TN 24, 1 17,07
FAITH D3, 4 11. &

ITFENTAME

PHEXARNE
FICP

-

~TIMEE

103

DTG OCOMP RATIOE

AL, COME
G0l THIE
NAFHTHERNES

a7

N
IH
MH
TOTAL

FARAFF TN
FafaE =1




AUSTRALIA, LUDERICE-1 S GIFPSLAND BASIN  1335M

TOTaL N TOTAL

PR FERCENT
ME THARE 0,0 1T Z3-D s
ETHANE 0.0 I TE-0mMmE
FROFEME 0.0 S-FRENT oI % 0,00
TRUTOMNE 0.0 0,00 ek e A 1 D L €, 00
MNELTANE 0,0 £, 00 MNHEFTAMNE £, 0 {1, Q0
TFENTANE 134, & I » B, O 10.11
PMPENTANE &0 TF 16, =W P H a7 S T4
e N b ! J
CRFENTAME
L RE-TIME
i

SR

SIG DOMF RATIOS

SR =574, A 0.5
LT 574 A AL g4,
JAFHTHENE S R = WAL 4,25
e e 4w, 0 CHAMCE 0, 1w

FERNT/IPENT .

1
-

NOFM PERCENT
M ELT 44,0
o y o,
MO H

TOoTak

FARAFFIN INDEX
FEEGEE LN LMUE X




& SER

TEETRE ALIZTRALTA. LUDERICE-~1  GIFFSLAND BASIN  154&5H

TOTHILL IR ] TOTAL WUORM
FFE FERCENT FHE FERCENT
METHARNE 0.0 TE-TMCF 1.4 = 4
ETHAME 0,0 RN EE KT 2.5 1. &7
FROFANE 0.0 = WY 0.0 O, 00
TRUTANE 0.0 0, D0 BEg-TRE 0,0 3, 00
FELIT AMNE : 0.0 0, 00 FHEETAMNE LR 11,3
ITFERTANE 20 |5, J 0,0 0, 00
T b 0,03 Wk AL A ix.43
0,0
CFERTANE 2.7
= TIME R
=P 44,7
S-PE
MNHE XanE

FCF

2

TOTALE MR SIG COPPE ReTIOS
FHg FERTEEMT

AL COpE 511,

G TNE SR A A
NEFHTHENES a4, = 1 17
7 1 PO T CH AT

FRENT/TFENT

NOIFRM FERCENT
M e 7.

H 7.0

MiTH

TOT AL

FARAFFIN

FORAFF TN




partll

ALISTRALIAS

TaTAL
FFE
0.0
0,0
0,0
0. O

ME THANE
ETHANE
FROFANE
TELUTANE
NELITANE
IFENTANE
NFENTARNE
ZE-TIME
CRFENTANE
FE-TIME

Jeap

B I e =
AL TNE

M 24
H &
M H 73

TOTAL 104,

FARAFFIM INDEX

PR T LM

LUDERICREA~1

NI
FERCENT

O, OO0
Cr, 00
11,646
740
O, 00

0, 00
LRI ¥R
(1.
1.4
0. QD
0, 00

i 1.00%

ITNi= A TR R

» GIFPFSLAND

BAZIN

1T a-DMoP
LT E-UpcE
S-ERENT
SEA-THF
MHEFTAMNE
10E--OFCEF
M

=1G ST TR

NI

CoH R Y
FENT/ZTIENT,

NORM PERCENT

o
t

e

/1

PR
100,0

1525

ToT

Fil

FRE

RO
FERCENT
W00
Z2.14
0., 00
0, 00
T&a4d
0, 00

. oa
14,43



2 SER 83

TEAR ALEETRALTA, LUDERICE-1 »GIFPPZLAND BAZIN  1440H
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APPENDIX-2

Detailed Vitrinite Reflectance and

Exinite Fluorescence Data - by A.C. Cook




12.9.83

Esso
KK No. No.

18056 72670
=)

18057 72670
-F

18058 72669
-H

18059 72669
-R

18060 72668
-G

AL/

Luderlck No. 1

Depth R max Range R max N
v v
m b4 4

ExInlte fluorescence
(Remarks)

EOCENE - LATE CRETACEOUS

Latrobe Group

1873,0 0.53 0.45-0,60 32
SuC

1928.0 0.56 0.51-0.64 30
SWC

2081,7 0,57 0.50-0,64 32
SWC

2291.5 0.56 0. 50~0.65 29
SWC

2881.3 0.74 0, 54-0,87 28
SWC

Common sporlinite, yellow fo orange and dull

yel low, common resinite, yellow to brown,

sparse cutinlte, yellow orange to dull orange,
sparse fluorinlte, green fo yellow, sparse
suberinlte, brown and rare exsudatinlte,

dull orange. (Coal, V>E>I, clarite>duroctarites,
Vitrinlte shows dull brown fluorescence. Weak
green oll cut from clarite, Mlcrinite abundant.
Inertinite Is targely of fungal origin.)

Abundant resinlte, yellow to dull yellow brown,
common suberlinite brown, common llptodetrinite
and sparse sporinite, yellow to erange, sparse,
cutinlte, yellow to dull orange and sparse
fluorinlte, green, (Coal, V>E>I, clarlte and
duroclarlite. Exinlite and Inertinlite both
abundant. Thlck layers of hlgher plant seml-
fusinlte present, sclerotinlte common. Weak
fluorescence from vitrinlte. Green oll cut In
clarlte. Micrinite abundant. Common pyrlite.)

Abundant sporinlte, yellow, abundant resinlte,
greenlsh yellow to brown, common cutinlte, dul!
orange to brown, common suberinite, brown,

common 11ptodetrinite, yeliow to dull orange

and sparse fluorinlte, green to yellow. (Coal,
V>E>!, duroclarlte. Weak vitrinite fluorescence.
Mlcrinlte abundant. Inertinife abundant,

largely of fungal orligin. Weak green oll cut.
Rare pyrlte.)

Abundant sporlnlte, liptodetrinlte and common
cutlnite, yellow to orange, abundant, resinite
and suberinlte, brown. (Shaly coal>coal. Coal,
V>E>>l, Clarlte>duroclarite. Shaly coal,
V>E>l. Weak green oll cut from shaly coal.
Rare pyrlitfe.)

Abundant reslnlte, yellow orange Yo dull orange,
common sporinlte, yellow orange to orange and
sparse cutlnite, orange to dull orange.
(Claystone>coal, Coal, V>E, clarlte. D.o.m.
abundant, E>I>V. Exlinite abundant, Inertinife
and vifrinlte common. Vitrinlte as d.o.m.
typlcally <0.65%, Small graln of coal with
vitrinlte reflectance In the range 0.74 to 0.87%.
Resinite rare as d.o.m. Green oll cut from
resinlto bearing clarlte.)
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12.9.83

Esso
KK No, No.

18061 72668
-A

Luderick No. 1

Depth R max Range R max N
v v
m g 7

2995,0 0,63 0,55-0.76 29
SWC

Exinlte fluorescence
(Remarks)

Abundant sporinite, yellow orange to orange,
common cutlinite, yellow orange to brown,

sparse resinite, yellow to dull orange. (Clay-
stone and slitstone. D.o.m. abundant, [|>E>V,
All macerals abundant. Abundant pyrites)
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APPENDIX 6

Synthetic Seismic Trace
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WELL:

T.D.:

K.B.:

WATER DEPTH:

POLARITY:

PULSE TYPE:

PEAK FREQUENCY:

SAMPLE FREQUENCY:

CHECK SHOT CORRECTIONS:

0745L

SYNTHETIC SEISMIC TRACE PARAMETERS

Luderick#l
3021mKB
21m

52.0m

Trough on section represents a positive acoustic
reflection co-efficient.

Zero phase

25 Hz O - 1803mKB, 15 Hz 1803 - 3100mKB

3 metres

Linear interpolation used for check shot
correction. Reflection coefficients are

calculated using original (pre-corrected) sonic

log data.
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PE902543

This is an enclosure indicator page.
The enclosure PE902543 is enclosed within the
container PE902540 at this location in this

document.

The enclosure PE902543 has the following characteristics:

ITEM_BARCODE =
CONTAINER_BARCODE =

NAME

BASIN
PERMIT

TYPE
SUBTYPE
DESCRIPTION

REMARKS =
DATE_CREATED =
DATE_RECEIVED =

W_NO
WELL_NAME
CONTRACTOR

CLIENT_OP_CO =

(Inserted by DNRE

PE902543

PE902540

Synthetic Seismic Trace
GIPPSLAND

WELL
SYNTH_SEISMOGRAM
Synthetic Seismic Trace

08/02/1984
21/09/1984
w819
Luderick-1
ESSO
ESSO

Vic Govt Mines Dept)
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PES02544

This is an enclosure indicator page.
The enclosure PE902544 is enclosed within the
container PE902540 at this location in this

document.

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN
PERMIT

SUBTYPE
DESCRIPTION

REMARKS
DATE_RECEIVED

W_NO
WELL_NAME

(Inserted by DNRE

The enclosure PE902544 has the following characteristics:

TYPE =

DATE_CREATED =

CONTRACTOR =
CLIENT _OP_CO =

PE902544

PE902540

Structure Map - Top of Coarse Clastic
Reservoir

GIPPSLAND

SEISMIC

HRZN_CONTR_MAP

Structure Map - Top of Coarse Clastic
Reservoir

31/11/1983
21/09/1984
w819
Luderick-1
ESSO
ESSO

Vic Govt Mines Dept)




PES02545

This is an enclosure indicator page.
The enclosure PE902545 is enclosed within the
container PE902540 at this location in this

document .

The enclosure PE902545 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =
= Structure Map -Upper M Diversus Seismic

NAME

BASIN =
PERMIT =

TYPE
SUBTYPE

DESCRIPTION =

REMARKS =

DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR

CLIENT_OP_CO =

(Inserted by DNRE

= PE902545

PES02540

Marker
GIPPSLAND

SEISMIC

HRZN_CONTR_MAP

Structure Map -Upper M Diversus Seismic
Marker

31/11/1983
21/09/1984
w819
Luderick-1
ESSO
ESSO

Vic Govt Mines Dept)




PE902546

This is an enclosure indicator page.
The enclosure PE902546 is enclosed within the
container PE902540 at this location in this

document .

(Inserted by DNRE

The enclosure PE902546 has the following characteristics:

ITEM_BARCODE = PE902546
CONTAINER_BARCODE = PE902540
NAME = Geological Cross Section A-A’
BASIN = GIPPSLAND
PERMIT =
TYPE = WELL
SUBTYPE = CROSS_SECTION
DESCRIPTION = Geological Cross Section
REMARKS =

DATE_CREATED = 31/01/1984

DATE_RECEIVED = 21/09/1984
W_NO = w819

WELL_NAME = Luderick-1
CONTRACTOR = ESSO
CLIENT _OP_CO = ESSO

Vic Govt Mines Dept)




PE601269

This is an enclosure indicator page.

The enclosure PE601269 is enclosed within the
container PE902540 at this location in this
document.

The enclosure PE601269 has the following characteristics:
ITEM_BARCODE = PE601269
CONTAINER_BARCODE = PE902540
NAME = Well Completion Log
BASIN = GIPPSLAND
PERMIT =
TYPE WELL
SUBTYPE = COMPLETION_LOG
DESCRIPTION = Well Completion Log
REMARKS =
DATE_CREATED = 31/08/1983
DATE_RECEIVED = 21/09/1984
W_NO = W819
WELL_NAME = Luderick-1
CONTRACTOR = ESSO
CLIENT OP_CO ESSO

(Inserted by DNRE Viec Govt Mines Dept)
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