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GEOLOGICAL AND GEOPHYSICAL ANALYSIS

PROGNOSIS (KB=21m ASL)

Formation/Horizon Pre-Drill Depth Post-Drill Depth
(m SS) (m SS)

GIPPSLAND LIMESTONE 62 59

LAKES ENTRANCE FORMATION 915 1436.5

LATROBE GROUP

Top of "coarse clastics" 1570 . 1594.5
M. diversus Seismic marker 1706 1736.0
Upper L. balmei Seismic Marker 1730 1787.0
Lower L. balmei Seismic Marker 1918 1980.07
Strzelecki Group 2581 Not penetrated
TOTAL DEPTH 2750 - 2626.5
INTRODUCTION

Sunfish-2 was primarily targeted to test the potential traps formed by
truncation of the ENE plunging Sunfish nose by the Marlin Channel. These
traps would be sealed by internal Latrobe group shales combined with marls and
claystones of the Lakes Entrance formation. The well was also planned to test
the small western culmination of the erosional closure at the top of the
Latrobe Group, and to allow evaluation of the hydrocarbon zones intersected in
Sunfish-1.

PREVIOUS DRILLING HISTORY

The Sunfish discovery was made in Feerary 1974 by the Sunfish-1 exploration
well. Five small oil accumulations, totalling 25.1m net, and 73.5m of net gas
were penetrated in Latrobe Group sandstones from the M. diversus, L. balmei,
T. longus and T. lilliei zones (Enclosure 1).



GEOLOGICAL SUMMARY
Structure

The Sunfish structure is a complex feature resulting from the combination of
three structural events.

1. Intra-Latrobe Group

Normal basin-forming growth faulting prevailed during Latrobe Group
deposition. The faults are generally oriented northwest to southeast with
throw down to the southwest. The major fault bounding the structure to
the north and to the east is also thought to have formed as a normal
fault, with throw down to the south and southwest (Enclosures 2-4).

2. Marlin Channel

The Marlin Channel is a major northwest to southeast trending topographic
feature immediately to the west of the Sunfish structure. The eastern
margin of the channel appears to be controlled by underlying normal faults.

The Marlin Channel was cut towards the end of Latrobe Group deposition.
Turrum Formation partially fills the. Marlin Channel in this area with
Lakes Entrance Formation and Gippsland Limestone providing the remaining
infill (Enclosures 1-4).

3. Compression -

Overprinted on the Latrobe Group normal faults and the Marlin Channel
erosion are the effects of a compressional event which resulted in the
formation of the major anticlines in the basin. In-this area most of the
movement appears to have octurred during the late Eocene and Oligocene.

This compressional deformation reversed the normal displacement along the
western segment of the east-west trending fault to the north of Sunfish
(Enclosures 2-4). '

The above deformation events resulted in the recognition, prior to the
drilling of Sunfish-2, of three different trapping mechanisms in the Sunfish
area.



1. Sunfish-1 discovered oil and gas trapped in a faulted anticline which is
the product of compressiocnal overprint on the extensional faulting within
the Latrobe Group.

2. A truncation trap has been set up to the east of Sunfish-1 by erosion of
easterly dipping Latrobe Group sediments during cutting of the Marlin
Channel. A simple, unfaulted closure is present which is enhanced if the
high angle reverse fault to the north of the Sunfish structure seals.

3. Erosion of the top of Latrobe Group surface has produced a small erosional
closure to the north-east of Sunfish-1 (Enclosure 2).

All the horizons predicted at the Sunfish-2 location are interpreted to have
been penetrated low to prediction (see Prognosis).

The Lakes Entrance Formation was penetrated 521.5m low to prediction.
However, the top of Lakes Entrance Formation is difficult to pick on well logs'
and seismic sections, and does not have a significant impact on the Sunfish
prospect.. ;

The top of Latrobe Group ("coarse clasticé") was penetrated 24.5m low to
prédiction. Remapping of the top of Latrobe Group structure after drilling
Sunfish-2, indicates the amount of closure has not changed (approximately
30m), but the area of closure has decreased. The structure remains as a
double crested feature (Enclosure 2).

The M. diversus, Upper L. balmei, Lower L. balmei (originally designated
J. lonqus) seismic markers are all interpreted to have been penetrated
increasingly low to prediction:- 30m, 57m and approximately 62m low
respectively. In addition, the Strzelecki Group was predicted at -2581m and
had not been penetrated before reaching the T.D. of -262ém. The top of
Strzelecki Group is therefore at least 45m low to prediction.

These seismic markers are thought to have come in low to prediction for two
reasons. The Latrobe Group interval velocities used for the Sunfish-2
location were taken from Sunfish-l1 and assumed to have been constant across
the Sunfish structure. After drilling Sunfish-2 the interval velocities were
shown to increase from Sunfish-1 to Sunfish-2, resulting in high predictions.
Growth faulting is also evident in Sunfish-2 by comparison to Sunfish-1.
Stratigraphic thickening of the L. balmei, 7. 1longus, T. lilliei and
N. senectus sections can be demonstrated in Sunfish-2.
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The trapping mechanism formed as a result of the truncation of Latrobe Group
sediments by the Marlin Channel, and sealed by the Lakes Entrance Formation
and intraformation shales, is invalid at the Sunfish-2 location. The top 73m
of the Latrobe Group consists of massive sand. Therefore, no intraformation
shale seals are present to complete the trapping mechanism.

STRATIGRAPHY

Sunfish-2 penetrated typical limestones and calcareous sediments of the
Gippsland Limestone and Lakes Entrance Formation as expected. These sediments
are of Early Miocene to Early Pliocene age. The basal 7m of the Lakes
Entrance Formation consists of thin, strongly cemented sandstones and
calcareous siltstones containing carbonaceous laminae. Reworked Early
Oligocene to Late Eocene foraminifera are reported in sidewall cores from this
zone (see Appendix 1). This basal section is interpreted to contain reworked
material which was introduced as the Lakes Entrance Formation onlapped the
paleotopographic high of the Sunfish structure.

The top of the Latrobe Group was penetrated at -1594.5m; 24.5m low to
prediction. 73.0m of net sand was penetrated to -1668m, which is of
M. diversus to P. asperopolus age. It consists of loosely consolidated,
coarse grained sand with an average porosity of 26%. The equivalent section
has been removed by erosion at the Sunfish-1 location. The sequence is
interpreted as stacked beach sands. The dipmeter log over this section shows
some dips of scattered dip direction and magnitude, indicating a Ilack of
discrete bedding within the sand. The top 10m of the sand contains two fining
upward sequences with decreasing dip magnitude, indicating a waning of energy
in the environment of deposition. Dip direction is in a northeasterly to
easterly direction. The sequence 1is interpreted as the beginning of a
regressive phase of deposition which could be related to the 53 Mya eustatic
drop in sea level.

A sequence of T. longus to M. diversus age consisting of interbedded sands,
silts, shales and thin coals is present in Sunfish-2 from -1668m to -2283m.
The thin coals are rarely present~ below -203ém. The sands are 4m to- 10m
thick, océasionally 20m thick, with average porosities of 19% to 24%. The
sands are thicker in Sunfish-2 than in the equivalent section of Sunfish-1
(Enclosure 1). Sets of large scale cross-beds with decreasing dip can be
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interpreted from the dipmeter log in some of the thick sands, indicating
deposition as point bar sands. The overall sequence is interpreted to have
been deposited in a coastal plain environment, with occasional marine
influence (See Appendix 2).

A 73m thick section of igneous rock is present from -2283m to -2356m, near the
base of the T. longus zone. An equivalent sequence is seen near the base of
the T. longus zone in Sunfish-l. Cuttings from this section show a
crystalline texture and are commonly highly altered, containing abundant clay
and some pyrite. Chips recovered from the junk basket show frequent veining.
A relatively fresh sample recovered from the Jjunk basket at T.D. is described
as a dolerite which has undergone hydrothermal alteration and has been
extensively chloritised (Appendix 7). This igneous section is interpreted as
an intruded sill. \

A sequence of sandstones with minor siltstones and shales is present from
-2356m to -2480m. The sands are 5m to 10m thick, and are fine to coarse
grained. Dolomite cement is commonly present, and average porosities range
from 14% to 18%. "

A 17m thick section of altered intrusives, similar to the'sequence above, is
present from -2480m to -2497m. This section is near the base of the
T. lilliei zone, and correlates with a similar section between the T. lilliei
and N. senectus zones identified in Sunfish-1. '

A sequence of conglomeratic sandstones and minor siltstones is present from
-2497m to -2588m. The sands are very poorly sorted and contain granule to
pebble size quartz clasts, which are commonly strongly recrystallised
(originally described as grey chert). The sands are very well cemented by
dolomitic and silicebus cement, and have very poor visible porosities with
log-derived average porosities of 11% to 17%. These conglomeratic sands show
a distinctive "spiky" GR log characteristic. The sequence is of N. senectus
age, and is not‘recognised in Sunfish-1. Some sets of large scale cross-beds
can be interpreted from the dipmeter within this section, which is interpreted
to have been deposited in an upper delta plain environment of deposition.

A sequence of N. senectus age, consistinghof thinly interbedded sandstones and
siltstones with minor shales, is present from -2588m to -26l4m. A distinct
change in lithology occurs at -2588m. The sands below -2588m, unlike the
typical quartzose Latrobe Group sands, are a speckled brown to brown grey



colour and of a heterogeneous composition, containing medium sized quartz,
dark lithic grains, buff clayey grains, silty and argillaceous matrix, and
carbonacecus flecks. The siltstones are argillaceous and of a similar
composition.

A marked decrease in rate of penetration occurred during drilling at -2614m.
The lithology from -2614m to the T.D. of -2626.5m consists of very hard
heterogeneous siltstones similar to those above. A sidewall core from within
this interval gave a Late Cretaceous T. apoxyexinus age. This basal sequence
from -2588m to T.D. has not been recorded from the Gippsland Basin previously,
and is interpreted as a basal Latrobe Group sequence, containing reworked
Strzelecki Group material. Reworked Early Cretaceous spore-pollen are
;eported from the N. senectus zone (See Appendix 2). )

HYDROCARBONS

Sunfish-2 penetrated 3.3m of net oil sand at the top of Latrobe Group from
1615.5 mkB (-1594.5m)7t0 the OWC at 1619.0 mKB (-1598.0m). This section is of
P. asperopolus age. The average porosity of the oil sand is 24% and the
average water saturation is 54%, although the RFT recovery suggests thevaCtual
water saturation is less than this. Log analysis also suggests 4m of residual
0il saturation is present below the OWC (See Appendix 3). A 22.7 litre RFT
sample taken at 1616.8 mKB (-1595.8m) recovered 40.5 cu.ft. of gas and 10.25
litres of mature, paraffinic, 48.5° API 0il which has probably  been sourced
frdm a non-marine/terrestrial source rock (Appendix 5).

Mapping of the top of Latrobe Group suggests the closure is probably full to
the synclinal spill point to the northeast of Sunfish-1, allowing for the
limits of seismic interpretation. The 4m of residual o0il column interpreted
below the OWC is anomalous. Log analysis calculates salinities of 55,000 ppm
below the oil zone. Thus the closure is not subject to freshwater flushing.
Also, geochemical analysis of the 0il sample gave no-indication of being water
washed or biodegraded. The structure has not been breached by faulting, and
it is unlikely that hydrocarbons have leaked out through the Lakes Entrance
Formation seal. It is possible the OWC is controlled by a leak point on the
fault to the north of the structure. Slight recent movement on this fault
could have altered the leak point and allowed some hydrocarbons to leak from
the structure. A more likely explanation is that slight recent movement on



the fault has tilted the structure towards the south slightly, with subsequent
adjustment of the OWC. The base of the 4m of residual o0il would then
represent a fossil OWC.

3m of net gas sand was penetrated from 2059 mKB (-2038m) to the GWC at 2062
mKB (-2041m). This gas zone is at the base of the Lower L. balmei zone. The
average porosity of the gas sand is 23% and the average water saturation is
56%. This gas zone is considered to be in a separate system to the gas sands
penetrated in the upper T. longus section of Sunfish-l, and is probably
stratigraphically trapped.

Some cut and fluorescence was noted in cuttings and sidewall cores over a 30m
interval below -2509m. These shows underlie volcanics at the base of the
T. 1lilliei zone, and correlate with 10m of net gas sands underlying volcanics
in Sunfish-l (see Enclosure 1). Log analysis calculates this hydrocarbon zone
in Sunfish-2 to be 100% water saturated, and to have poor reservoir quality
(average porosities of 11% to 16%). This hydrocarbon bearing section in
Sunfish-2 is interpreted as a very low saturation oil leg to the N. senectus
gas sands penetrated in Sunfish-l.

Sunfish-2 has demonstrated the eight hydrocarbon zones penetrated in Sunfish-1
are less extensive than originally thought. The Sunfish structure is not as
broad as originally proposed, and Sunfish-2 therefore drilled outside the
contacts of the hydrocarbon zones.

GEQOPHYSICAL SUMMARY

Mapping over the Sunfish Prospect was based on a grid of ninety-five G80S 3D
lines. All lines have undergone G.S.I.'s 3D processing and migration. Data
quality is good down to and incuding the Lower L. balmei zone. However, the
line orientation is such that the delineation of ENE-WSW trending faults is
difficult. Time fields were prepared from interpreting every second line over
the prospect and every fifth line over the remaining part of the grid.

The top of Latrobe Group was penetrated at 1594.5mss in Sunfish-2, 24.5m low
to prediction (Table 1l). Post-drill mapping of the top of Latrobe Group was
carried out using the existing two-way time field with. a velocity field
reinterpreted from all the available G80S and G80OA velscan data (both inline
and crossline data). 1In addition, a conversion factor map was generated with

»



values ranging from 95.67% at Sunfish-1 to 96.44% at Sunfish-2. Due to the
absencg of an apparent cause for the differences in lags between the two wells
(Table 1), a constant lag of 5ms was applied to the entire two-way time field
such that between the wells the adjusted lags were symmetrically distributed
about zero. The residual discrepancies were eliminated by a perturbation in
the conversion factor map. Remapping has not changed the amount of vertical
closure but has resulted in a decrease in the area of closure.

The M. diversus, Upper L. balmei and Lower L. balmei seismic horizons were

Mgt ettt

intersected at 30m, 57m and 62m low to prediction respectively (Table 1).

Pre-drill depth conversion consisted of using interval velocities derived from

Sunfish-1 to isopach down from the top of Latrobe Group. However, the
significant increases in interval velocities from Sunfish-1 to Sunfish-2
(Table 1), combined with the 24m depth error at the top of the Latrobe Group,
are attributed as being the primary cause of the progressive deepening. '

Post-drill mapping of the M. diversus seismic marker was carried out by using
the existing two-way time field, with a constant lag of 5 ms, and isopaching
down from the top of Latrobe Group using a time weighted average
pseudo-interval velocity of 2862 ms'l. Inconsistencies in the fault
interpretation and residual depth errors at the well sites were eliminated in

the final hand contouring of the depth fields.

Remapping of the Lower L. balmei seismic marker was carried out by using the
existing two-way time field, with a constant lag of 5 ms, and correcting by
hand minor fault inconsistencies within the reservoir area. In an attempt to
minimize the ray path distortion caused by the overlying Miocene channel, the
velocity reinterpretation concentrated on repicking G80A crossline

 scattergrams. Two methods of depth conversion were then used. The first

involved generating a Dix interval velocity field, with a constant conversion
factor, to isopach down from the top of Latrobe Group. The second method used
was identical to that employed at the top of Latrobe Group and consisted of
generating Vo and conversion factor fields. The resultant depth fields
were remarkably similar along truncation edges and over the reservoir area.
The VVNMD conversion factor approach producéd,a slightly smoother depth map
and hence was favoured over the Dix interval velocity method.
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TABLE 1
GEOPHYSICAL SUMMARY
SUNF ISH-1 SUNFISH-2
SEISMIC HORIZON DEPTH  SEISMIC TWT LAGS  INTERVAL | DEPTH  SEISMIC TWT LAGS  INTERVAL DEPTH
(ZERO CROSSING) - VELOCITY (ZERO CROSSING) VELOCITY ERROR
M(ss) s Millisec ms-1 m(ss) s millisec ms=1 m
TOP OF LATROBE GROUP 1671 1.308 4 1594 1.258 -13 24
3220 3213
M. diversus 1704 1.337 -4 1736 1.345 -12 30
. 2990 3131
Upper L. balmei 1745 1.363 -1 1787 1.387 -19 57
— 3039 3217
Lower L. balmei 1905  1.468 -2 1980 1.500 -15 62

0929L/11
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INTRODUCT ION

The datable marine sediments in Sunfish-2 range in age from Early Miocene
(Zone G) to Late Mioéene/earliest Pliocene_(Zone Bl). The top of the Latrobe
Group occurs at 1615.5m and is a significant unconformity (Early-Mid Eocene
sediments overlain by Early Miocene). Late Miocene/Early Pliocene age
sediments (Zones C to Bl) are well developed in the well, reaching a thickness

of 318m.

Fifty-six sidewall cores were processed and examined.

GEOLOGICAL COMMENTS

(a) Top of the Latrobe Group
The boundary between the Latrobe Group and the Lakes Entrance Formation in
Sunfish-2 is an unconformity surface. It is placed at the log break which

occurs at 1615.5m.

The 30MA unconformity documented by Vail et al, usually sits within the basal
part of the Lakes Entrance Formation, separating sediments of Early
Miocene/Late Oligocene age from carbonates of earliest Oligocene/Late Eocene
age. In this case the boundary between the Latrobe Group and the Lakes
Entrance Formation is not an unconformity but a condensed interval represented

by the greensands of'the Gurnard Formation.

In Sunfish-2, however, the 30 MA unconformity has apparently cut down into and
removed both the Gurnard Formation and the upper part of the Latrobe Group.
This results in the Early Miocene zone G sediment immediately overlying the P.

asperopolus age (Early Eocene) sediment.

(b) Comparison with Sunfish-1
Comparisons between Sunfish-1 and 2 are almost impossible due to (1) poor

sampling in Sunfish-1 and (2) the sparce, poorly preserved faunas obtained.



TABLE 1 - GEOLOGICAL SUMMARY

AGE FORMATION ZONATION

SEA FLOOR
PLEISTOCENE
?
PLIOCENE Bl
(950.5-1160.7)
B2
GIPPSLARND
" LATE LIMESTONE (1199.0-1234.0)
MIOCENE
C
(1251.0)
D1

(1268.0-1409.8)

MID D2
MIOCENE 1457.5m (1425.2-1477.7)
LAKES
ENTRANCE E2
FORMATION (1514.5)
F

e . (1530.0-1590.0)
EARLY G

MIOCENE (1598.8-1613.9)
1615.5m
EARLY/MID ) LATROBE (P. aspergpolus
EOCENE GROUP (1615.7-1634.6)
T.D. 2647.5m
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TABLE 2 - SUNFISH-2 INTERPRETATIVE DATA

SIDEWALL DEPTH MICROFOSSIL MICROFOSSIL  PLANKTON ZONE AGE
CORE NO. M) YIELD PRESERVATION DIVERSITY
o 1, 8l0.0 V. Low Poor ~ Moderate ? _ Indetermipate ) o

140 821.0 Moderate Poor Moderate ? Indeterminate

139 831.0 Moderate Poor Low ? Indeterminate

138 840.1 Low Poor Low ? Indeterminate

137 850.5 ~ Low V. Poor Low ? Indeterminate

136 860.7 V. low V. Poor Low 2 Indeterminate

135 870.5 V. Low V. Poor Low ? Indeterminate

124 88l.2 Barren - - ? Indeterminate

133 890.6 V. Low V. Poor Low ? Indeterminate

132 903.0 Low V. Poor Low ? Indeterminate

131 925.7 Low V. Poor Low ? Indeterminate

130 950.3 Moderate Poor Moderate B8l Late Miocene/Early Pliocene
129 973.3 Moderate Moderate Moderate Bl Late Miocene/Early Pliocene
128 1007.4 Moderate Moderate Poor /Mod Bl Late Miocene/Early Pliocene
127 1039.1 High Cood High Bl Late Miocene/Early Pliocene
12¢ 1059.2 High Cood Moderate Bl Late Miocene/Early Pliocene
125 1089.3 Moderate V. Poor High Bl Late Miocene/Early Pliocene
124 1118.2 Moderate V. Poor Moderate Bl Late Miocene/Early Pliocene

123 1139.3 Moderate Poor High Bl Late Miocene/Early Pliocene



SIDEWALL DEPTH MICROFOSSIL MICROFOSSIL PLANKTON ZONE AGE
CORE NO. . . (M) . YIELD ~ PRESERVATION ~ DIVERSITY o

8l 1160.7 Moderate V. Poor High Bl Late Miocene/Early Pliocene
79 1199.0 High Good Moderate B2 Late Miocene

78 1216.4 Moderate V. Poor High B2 Late Miocene

77 1234.0 Moderate Poor High B2 Late Miocene i
76 1251.0 Moderate Poor High C Late Miocene

75 1268.0 Moderate Poor High D1 Mid. Miocene

74 1283.0 Low Poor Moderate D1 Mid. Miocene

73 1300.0 Moderate Poor High D1 Mid. Miocene

72 1314.9 Low Poor Moderate 01 Mid. Miocene

71 1330.2 High Good High D1 Mid. Miocene

70 1345.2 High Moderate High D1 Mid. Miccene

68 13€9.9 Moderate Moderate Moderate D1 Mid. Miocene

122 1409.8 Moderate Good High D1 Mid. Miocene

121 1425/2 Moderate Good High D2 Mid. Miccenre

120 1443..7 Moderate Good High D2 Mid. Mioccene

119 1460.4 High Good High D2 Mid. Miocene

102 1477.7 High Moderate Moderate D2 Mid. Miocene

100 High Moderate High £2 Mid. Miccene

1514.5



SIDEWALL

DEPTH MICROFOSSIL MICROFOSSIL PLANKTON ZONE AGE

CORE NO. M) YIELD PRESERVATION DIVERSITY

99 1530.0 Moderate Very Poor Moderate F Early Miocene
98 1500.4 Low Poor Moderate ? Indeterminate
97 1560.6 Low Poor Moderate F Early Miocene
96 1568.7 Moderate . _Poor High  F Early Miocene
95 1581.1 Moderate Poor Moderate F Early Miocene
94 1590.0 Moderate Moderate High F Early Miocene
93 1598.8 Moderate Moderate Moderate G Early Miocene
92 1602.7 Moderate Moderate Moderate G Early Miocene
91 1607.5 High Moderate Moderate G Early Miocene
118 1608.8 Moderate Poor Moderate G Early Miocene
90 1610.0 Moderate Moderate Moderate G Early Miocene
88 1613.9 Low Poor Low G Early Miocene
87 1615.7 Barren - - ? Indeterminate - T e
85 1618.8 Barren - - ? Indeterminate
117 1683.8 Barren - - ? Indeterminate
116 1699.6 Barren - - ? Indeterminate
114 1748.2 Barren - - ? Indeterminate
112 1784.2 Barren - - ? Indeterminate
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BIOSTRATIGRAPHY

ZONE G: EARLY MIOCENE (1613.9m to l598.8m)

|
The appearance of Globigerinoides guadrilebatus trilobus without

Globigerinoides sicanus

|
lin the 1owe§t sample from the Lakes Entrance Formation

is indicative of an Ear

The assemblage obtained
increasing upsection wi

notably mayeri and mioz

ly Miocene, 2one G age. ‘

[ ‘r
|

|

from this zone is fairly sparce with diversity
|

|
|

th the addition of- various species of Globorotalia

i
ea. i

Reworking of the Late E

and Globorotalia poster

1 i
|

ocene-Early Oligocene species, Globigerina linaperta,

SWC's 88, 90, 118, at 1

ZONE F:

!‘
|
etacea occuré in the basal three sampibs from the zone

613m, 1610.0m and 1608.8n respectively.

EARLY MIOCENE !(1590.0m to 1530.0m)

The base of Zone F is m

Globigerinoides sicanus

|
arked by (a) the first appearance, upsection of

and (b) a sﬁarp increase in species diversity.

Although this relativel
it is always higher tha

decrease in diversity i

ZONE E2: MIDDLE MIOCEN

l
y high level 'of species diversity decreases upsection
n in the preceeding zone. Coincident with this slight

s a rapid deterioration in the quality of preservation.

{
1

E 1514.5m

The presence of Praeorb

ulina glomerosa in SWC 100 at 1514.5m without either

form of Oerbulina indic

ates a zone E2 age for the sample.

ZONE D: MIDDLE MIOCENE
D2 - 1477.7m tﬁ 1425.2m
D1 - 1409.8m to 1268.0m
The Zone D assignment i
samples from this inter

miotumida is indicative

s based on the presence of Oerbulina universa in

val without the presence of Globorotalia miotumida

of a Middle Miocene, Zone D age. Quality of

preservation is good a%kthe base of ‘the zone but deteriorates towards the

top. Diversity of plankton is modeJate to high throughout. The D1/D2

boundary is placed between sidewall‘cores 121 and 122 (1425.2m and 1409.8m

respectively). This co

peripheroacuta.

incides withfthe first appearance of Globorotalia




ZONE C: 'LATE MIOCENE 1251.0m

A single sample is assigned to Zone € on the basis of its confiaining
I

Globorotalia miotumida miotumida without Globorotalia acostaehsis. This

sample may be from near|the top of the zone since some specimiﬁs of

1
i
!

f
The first appearance of |Globorotalia' acostaensis in SWC 77 at||1234.0m marks

Globorotalia mayenri are very close to the zone species.

ZONE B2: LATE MIOCENE 1234.0m to 1199.0m

the base of Zone B2. Plankton diversity is moderate to high hhroughout the
1)
zone especially the globorotalids. b

;rl !
Reworking of Globorotalia mayeri occurs in the lowest sample.'

ZONE Bl: LATE MIOCENE/EARLY PLIOCENE 1160.7m to 950.5m

The appearance of Globorotalia miotu%ida conomiozea ss in sidewall core 81 at

I
1160.7m is regarded as the base of Zgne Bl. This zone attains a considerable

thickness in Sunfish-2.| Preservation and planktonic species diversity is
I i

variable but generally both deteriorate upsection. Globorotdiia miotumida

miotumida is reworked into the base of the zone.
The remaining sidewall cores (131 to 1l4l; 925.7m to 810.0m respectively)

contain no identifiable|index species due to appalling preservation.
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SIDEWALL DEPTH MICROFOSSIL MIC%OFOSSIL' | PLANKTON

" CORE NO. (M) VIELD | PRE§ERVAT1?N*‘“‘ DIVERSITY
5

141 810.0 V. Eow Poor § : Moderate

140 821.0 Modérates . Poor i*! Moderate

139 831.0 Moderatei Poor Low

138 840.1 Low f Poor Low

137 850.5 Low V. Poor Low

136 860.7 | V. Low V. Poor | Low

135 870.5 V. Low V. Poor .ﬁ Low

134 881.2 Barren - E‘* -

133 890.6 V. Low V. Poor iﬂ Low

132 903.0 Low V. Poor ETI Low

131 925.7 |  Low V. Poor ﬁ} Low

130 950.3 Moderate Poor ﬂ?: Moderate

129 973.3 Moderéiéh Moderate ii Moderate

128 1007.4 Moderate Moderate {; Poor/Mod

127 1039.1 High Good ﬁ| High

126 ' 1059.2 High Good I Moderate

125 1089.3 Moderate V. Poor " High

124 1118.3 Moderate V. Poor if Moderate

123 1139.3 Moderate Poor - High
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81 1160.7 | |Moderate V. Pbor ? ' High
| | i L llll
79 1199.0 | High Good %' Moderate
i ; |
78 1216.4 Moderate V. Poor ' High
l
77 1234.0 Moderate Poor |‘ High
76 1251.0 Moderate Poor i | High
75 1268.0 Moderate Poor High
|
74 1283.0 Low Poore | Moderate
73 1300.0 Moderate Poor i  High
; il
72 1314.9 'Low Poor 1 Moderate
i
71 1330.2 High Good High
70 1345.2 High Moderate %; High
' l’r
1369.9 Moderate Moderate " Moderate
122 1409.8 Moderate Good High
121 1425/2 Moderate Good High
120 1443..7 | Moderate Good i High
119 '1460. 4 High Good """ High
102 1477.7 High Moderate Moderate
100 1514.5 High Moderate High
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INTRODUCTION

Sixty five (65) sidewall core samples were processed and examined for
spore-pollen and dinoflageliates. Recovery, preservation and diversity of the’
palynofloras was unusually good and the well is likely to prove important in
any future revision of the Late Cretaceous/Paleocene biostratigraphy of the
Gippsland basin. Palynological zones and lithological facies division 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. Ancmalous and unusual occurrences
of taxa are listed in Table 2.

SUMMARY

UNIT/FACIES ZONE DEPTH (m

Lakes Entrance P. tuberculatus 1499.7 - 1613.9

Formation

Latrobe Group - P. asperopolus 1615.7 - 1634.6m

coarse clastics Lower M. diversus 1721.2
Upper L. balmei _ 1768.5 - 1978.0
Lower L. balmei 1999.1 - 2073.0
Upper T. longus 2089.0 - 2269.5
Lower T. longus 2284.9 - 2421.2
T. lilliei - 2437.0 - 2530.8
N. senectus 2534.8 - 2630.5
T. apoxyexinus 2639 .0m

T.D. 2647.5m



GEOLOGICAL COMMENTS

1. Although Lower and Upper M. diversus Zone age sediments were not
recorded, the interval between 1634.0 and 1721.2m was poorly sampled and.
it is likely that deposition at the Sunfish-2 well was continuous from
the Late Cretaceous Tricolporites apoxyexinus Zone to the Early/Middle

Eocene Proteacidites asperopolus Zone.  Sediments of T. apoxyexinus (=

T. pachyexinus) Zone age have not been previcusly recorded in the
Gippsland Basin.

2. The base of the Lakes Entrance Formation is picked on lithological
characteristics and electric logs as occurring at 1615.5m. The
spore-pollen data support foraminiferal evidence (Hannah 1984) for a
major unconformity at the top of Latrobe. This represents all or part of
Late Eocene, 0Oligocene and possibly early Early Miocene time. It is
possible that the sandstones between 1634.6 and 1615.7m, dated as P.
asperopolus Zone in age, includes a condensed sequence of lowermost Lower
N. asperus Zone sediments. Absence of (i) greensands referable to the
Gurnard Formation and (ii) calcareous sediments of Oligocene and Early
Miocene (Zone Hl) age suggests substantial erosion has taken place (see
Rexilius, 1984).

3. Dinoflagellates occur in low numbers in the top 2m of the Latrobe Group
coarse clastics put the first unequivocal evidence of a marine
environment within this Group is at 1683.8m. This sample contains

Apectodinium hyperacantha and is likely to represent a M. diversus Zone

marine transgression. Unlike in Sunfish-1 (5580 ft, Stover 1974) there
is no evidence for a Lower M. diversus Zone marine transgression
equivalent to that recorded in the Rivernook Bed, Princetown Section,
Otway Basin (Cookson & Eisenack 1967)

4. Earlier marine or marginal marine environments are recorded between
1838.4 to 1943.3m (Upper L. balmei Zone) and at 2089.0m (Upper T. longus
Zone). The latter can almost certainly be correlated with the

Isabelidium (Deflandrea) druggii marinme transgression defined by
Partridge (1976). )

5. Because of relatively poor sample control in Sunfish-1, it is difficult
to compare this well with Sunfish-2. Nevertheless several major
inconsistencies appear to exist:

(a) In Sunfish-2, the Upper L. balmei Zone sediments are thick (ca 210m)
relative to the Lower L. balmei section (ca 74m) with the total possible
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thickness of L. balmei sediments being about 390m. The "T. longus seismic
horizon" appears to occur within the Upper L. balmei Zone. In Sunfish-l one
sample only (5790') has been dated as Upper L. balmei Zone in age and the
total possible thickness of L. balmei sediments is ca. 280m. The "T. longus
seismic horizon" occurs within an undated interval below some 60m of Lower L.
balmei sediments.

(b) Marine sediments of Isabelidinium druggii Zone age occur in both wells:
at 6510' (1984m) in Sunfish-l and 208%9m in Sunfish-2. The former depth is
considerably higher than would be anticipated given the structural

relationship between the two wells.

(c) The Sunfish-1 well bottomed in sediments identified as Early Cretaceous
(Coptospora paradoxa Zone) in age. Conversely Sunfish-2 bottomed in sediments

no older than the Late Cretaceous Clavifera triplex Zone in age. It is noted
that virtually all of the spores used by Stover (1974) to assign a C. paradoxa
Zone age to the interval between 8000' and 8152' in Sunfish-l are found
reworked into Late Cretaceous sediments.




BIOSTRATIGRAPHY

The zone boundaries have been established using the criteria of Stover & Evans
(1973), Stover & Partridge (1973), subsequent proprietary revisions including
Macphail (1983), and palynological range data for Morum-l well, Otway Basin.

Tricolporites apoxyexinus Zone 2639.0m

One sidewall core sample has been assigned to this age on the basis of (i)
Tricolpites vergillus, a species which in Morum-1 first appears in this zone
and (ii) the absence of Nothofagidites, a taxon which first appears in the
overlying N. senectus Zone. The occurrence of Phyllocladidites mawsonii and
undescribed Tricolpites and Proteacidites spp. (abundant) demonstrate the
sample is no older than C. triplex Zone in age.

Nothofagidites senectus Zone 2534.8 - 2630.5m

Seven samples have been assigned to this zone. The lowermost three, at
2630.5, 2621.1 and 2599.6ém lack Nothofagidites but contain either Tricolpites
sabulosus or Proteacidites otwayensis, species which in Morum-l first appear

in the N. senectus Zone. The first appearance of Nothofagidites, including

the nominate species N. senectus, is at 2564.0m. The upper boundary is picked
at 2534.8m, the highest sample containing Nothofagidites, Tricolpites

sabulosus and T. vergillus but lacking species first appearing in the
overlying T. lilliei Zone. A feature of this latter zone and the N. senectus

Zone is the presence (due to reworking ?) of spores which are usually
indicative of an Early Cretaceous age.

Tricolporites lilliei Zone 2437.0-2530.8m

The base of the T. lilliei Zore is defined by the first appearance of
Gambierina rudata at 2530.&m. Although G. rudata is present throughout, it is
always much less common than Nothofagidites. The first appearance of the
nominate species, Tricolporites lilliei, is at 2477.7m.

Lower Tricolpites longus Zone 2421.2-2284.9m

The base of the Lower T. longus Zone is defined by the first appearance of the
nominate species Tricolpites longus. This sample contains relatively frequent

~Nothofagidites and occasional occurrences of species which become frequent
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within the Upper T. longus Zone, e.g. Proteacidites clinei, P. palisadus and
P. reticuloconcavus, but lacks Tetracolporites verrucosus and Stereisporites
punctatus. Gambierina rudata and Triporopollenites sectilis become uncommon
upwards through the zone. The upper boundary of the Zone is defined by the
occurrence of Quadraplanus brossus in a Gambierina rudata-dominated assemblage
which lacks species first appearing in the Upper T. longus Zone.

Upper Tricolpites longus Zone 2269.5-2089.0m

Palynofloras within this interval are dominated by Gambierina rudata and
include at least several Proteacidites clinei, P. gemmatus, P. otwayensis, P.
palisadus, P. réticuloconcavus, P. wahooensis, Quadraplanus brossus, |
Tricolporites lillei, Tricolpites longus, T. waiparensis, Tetracolporites
verrucosus, Stereisporites punctatus and S. regium. The base of the zone is
defined by the first appearance of Proteacidites gemmatus and Stereisporites
punctatus, at 2269.5m. Dilwynites granulatus first occurs at 2268.1m. The
upper boundary is picked at 2089.0m, based on occurrences of the Late
Cretaceous dinoflagellate species Isabelidinium druggii and the very rare
spore Ornamentifera sentosa. Neither species is known to range above the Upper
TJ. longus Zone. The sample also contains frequent occurrences of
Stereisporites punctatus and Tetracolporites verrucosus but is unusual in that
Lygistepollenites balmei is frequent. - This suggests the sample lies closer to
the L. balmei/T. longus Zone boundary than is usually the case with T. longus
Zone age sidewall core samples taken in the Gippsland Basin.

Lower Lygistepollenites balmei Zone 1999.1-2073.0m

Samples within this interval are dominated by Proteacidites and gymnosperm
pollen but the nominate species, Lygistepollenites balmei, does not become
frequent until 1999.1m. The first occurrence of species which first appear in
the L. balmei Zone is considerably higher up the section again: six grains of
Polycolpites langstonii at 1915.0m. The lower boundary is placed at 2073.0m,
a sample containing Tetracolporites verrucosus and Proteacidites angulatus.
These species typically range no higher than the Lower L. balmei Zone and
species restricted to the Late Cretaceous are absent. The upper boundary is
proviéionally picked at 1999.1m, the highest L. balmei Zone sample lacking
zone indicator species of Upper L. balmei Zone. The common occurrence of
Herkosporites elliottii in this sample supports the age-determination.

Upper Lygistepollenites balmei Zone 1768.5-1978m

[ERERRRSS RN S SR
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The lower boundary is picked at 1978.0m, based on the occurrence of
Verrucosisporites kopukuensis and frequent Gleicheniidites. As is usually the
case in L. balmei Zone sections of Gippsland wells, the first occurrence of V.
kopukuensis lies below occurrences of species which are usually reliable
indicators of the Lower L. balmei Zone. For example Proteacidites angulatus
is common at 1966.0m; Tetracolporites verrucosus and the Late Cretaceous
species Tetradopollis securus and Camarozonosporites horrendus occur at
1934.0m; Jaxtacolpus pieratus occurs in a marine sample at 1915m. Occurrences
of Verrucosisporites kopukuensis are continuous from 1915.0m up to the upper
boundary at 1768.5m, defined by the simultaneous occurrence of V. kopukuensis,
Cyathidites gigantis with abundant Lygistepollenites balmei and
Gleicheniidites. Preservation and diversity are unusually good over this
(largely marine) interval and anomalous occurrences of several Eocene species
may represent real extensions of range into the Paleocene e.g.
Gemmatricolporites divaricatus and Triporopollenites ambiguus. There is now
no doubt that 'Eocene' taxa such as Ilexpollenites anguloclavatus,
Matonisporites ornamentalis and Polycolpites esobalteus first appear within
the L. balmei Zone. The dinoflagellate species Glaphryacysta retiintextum is
frequent at 1934.0m and Apectadinium homomorpha present to frequent in good

ll dinoflagellate assemblages over the interval 1934.0 to 1834.4m.

Lower Malvacipollis diversus Zone 1721.2m

One sample, at 1721.2m, is provisionally assigned to this zone on the basis of
a single, poorly preserved specimen of Cyathidites gigantis. This species has
not been recorded above the Lower M. diversus Zone but it is noted that the
sample also contains Banksieacidites elongatus, a species first appearing in
the Middle M. diversus Zone and Tricolporites moultonii, which is rarely
recorded below the same zone. The samples at 1699.6 and 1683.8n cannot be
precisely dated, but are no older than Lower M. diversus Zore in age.

Proteacidites asperopolus Zone 1615.7-1634.6m

Three samples, including the top sample of the Latrobe Group coarse clastics
are assigned to this zone. The lowermost, at 1634.6m, contains Proteaéidites
asperopolus, P. rugulatus and Sapotaceocidaepollenites rotundus, species which
first abpear at or within this zone. Myrtaceidites tenuis, a species which
ranges no higher than the P. asperopolus Zone is present at 1618.2m and, in
association with Proteacidites asperopolus and Tricolpites incisus, at
1615.7m. Although this combination of taxa by definition defines the interval
as P. asperopolus Zone in age, Nothofagidites pollen are rather more common
(up to 24%) than is usually the case in P. asperopolus Zone palynofloras.

This




|
%
&

[ S R —

A

-9 -

fact plus isolated occurrences of typically N. asperus Zone taxa, e.g.
Proteacidites vesicus and Proteacidites reticulatus at 1618.2m, makes it

possible that the section extends into lower Lower N. asperus Zone time.
Species whose first appearance defines the Lower N. asperus Zore, e.g.
Tricolporites leuros, T. delicatus and Nothofagidites falcatus, are absent.

Proteacidites tuberculatus 1499.7-1613.5m

Occurrences of Cyatheacidites annulatus at 1611.6 and 1499m confirm a P.
tuberculatus Zone age for this interval. The sample at 1613.9m lacks C.

annulatus but is included in this zone on the basis of (i) the dinoflagellate

species Dinosphaera pontus and D. vietus and (ii) a general similarity to the

above samples.
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Rtg

Alternate
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Rtg
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Time

NEOGENE

T. pleistocenicus

M. lipsis

C. bifurcatus

T. bellus

PALEOGENE

P. tuberculatus

1499.7

1613.9

l6ll.6

Upper N. asperus

Mid N. asperus

Lower N. asperus

P. asperopolus

1615.7

1634.6

Upper M. diversus

| Mid M.

diversus

Lower M. diversus

1721.2

1721.2

Upper L. balmei

1768.5

1978.0

Lower L. balmei

1999.1

2057.8

2073.0

LATE CRETACEOUS

T. longus

2089.0

2421.2

T. lilliei

2437.0

2477.7

2530.8

N. senectus

2534.8

2630.5

T. apoxyexinus

2639.0
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2639.2

NININIH]HRIH]O

C. triplex

A. distocarinatus

C. paradoxus

C. striatus

F. asymmetricus

F. wonthaggiensis

EARLY CRET.

C. australiensis

PRE-CRETACEQUS

COMMENTS:

CONFIDENCE
RATING:

NOTE:

DATA RECORDED BY:

DATA REVISED BY:

Subdivision of the T. longus Zone is as follows (confidence ratings in
parenthesis): Upper T. longus 2089.0 (0) - 2269.6 (0)
Lower T. longus 2284.9 (1) - 2421.2 (1)

Please note the Upper T. longus Zone approximates to the T. longus Zone

as recognized in pre-1982 wells.

QO: SWC or Core, Excellent Confidence, assemblage with zone species of spores, pollen and microplankton:
1: SWC or Core, Good Confidence, assemblage with zone species of spores and pollen or microplankton.
2
3

SWC or Core, Poor Confidence, assemblage with non-diagnostic spores, pollen and/or microplankt'oh.

Cuttings, Fair Confidence, assemblage with zone species of either spores and pollen or microplankton,

e e e 22
or both.
4: Cuttings, No Confidence, assemblage with non-diagnostic spores, 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 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.K. MACPHAIL 9 March 1984

DATE:

"DATE:




S WS =S M 8 S Ph M 0 N By ) B Ay O N A U B am a e m

TABLE | : SUMMARY OF PALYNOLOGICAL ANALYSIS SUNF ISH~2

INTERPRETAT IVE DATA

DEPTH

CONF IDENCE

SAMPLE DIVERSITY COMMENTS
NO. (m) YIELD SPORE POLLEN LiITHOLOGY ZONE AGE RATING

SWC 101 1499.7 Fair Low Sist., calc. P. tuberculatus Early-Middle Eocene 0 C. annulata, D. simplex

SWC 89 1611.6 Good Low Sist., calc. P. tuberculatus " 0 C. annulata, reworked G. rudata

SWC 88 1613.9 Fair Low Sist., calc. P. tuberculatus " 2 _l_)_. pontus, D. vietus

'SWC 87 1615.7 Good High Ss. P. asperopolus " | M. tenuls, P. asperopolus

SWC 86 1618.2 Good High Ss. P. asperopolus " 2 M. tenuls, P. pachypolus

SWC 84 1623,9 Falr Falr Ss. Indeterminate " -

SWC 83 1634.6 Good High Ss. P. asperopolus " | P. asperopolus, P. rugulatus

SHC 82 1659.0 Nil - Ss. Indeterminate

SWC 117 1683.8 V. Low Low Slst. ss. No older than Lower M. diversus Zone A. homomorpha

SWC 116 1699.6 V. Low Low Sist. No older than Lower M. dlversus Zone P.latrobensis, reworked Late Cret.spores

SWC 115 1721.2 Good High Sist. Lower M. diversus Early Eocene 0 C.gligantls, T.moultonil, P.esobalteus

SWC 113 1768.5 V. good High Ss. Upper L. balmel Paleocene 0 L.balmel common, C.gigantis, L.amplus

SWC 112 1784.2 Good ~ Low Ss. Upper L. balmel Paleocene I L. balmei abundant, V. kopukuensis

SWC 110 1819.5 V. good Low Sist. L. balmel Paleocene - L. balmel common, A. obscurus

SWC 109 1838.4 V. good High Sh., carb. Upper L. balmel Paleocene 0 L.balmel abund., P,Incurvatus, V.
kopukuensis, G.Edwardsil, P.langstonil

SWC 108 1853.1 V. good Sist., carb. Upper L. balmel Paleocene 0 as for SWC 109

SWC 107 1867.5 Good Falr Sh., carb. Upper L. balmel Paleocene 2 L.balmel abund., Glelcheniidites freq.

SWC 106 1882.9 V. good High Sist., carb. Upper L. balmel Paleocene 0 C.gigantis, V.kopukuensis,

P.incurvatus, P.langstonlil (freq.),

G.rudata, G.edwardsil




. otwayensis, P. pallisadus, P. clinel,

TABLE | : SUMMARY OF PALYNOLOGICAL ANALYSIS SUNFISH-2
INTERPRETATIVE DATA

SAMPLE  DEPTH DIVERSITY CONF IDENCE COMMENTS

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

SWC 105 1898.1 Good High Sh., carb Upper L. balmel Paleocene | Gleicheniidites & L.balmei abundant, V.
kopukuensls

SWC 104 1915.0 V. good High Slst., carb. Upper L. balmel Paleocene | L.balmel abudant, V.kopukuensis

SWC 103 1934.0 Good High Sist., carb. Upper L. balmel Paleocene 2 L.balmel common, P.annulares

SWC 66 1943.,3 Falr Low Sist., carb. L. balmel Paleocene - 6. rudata

SWC 64 ]‘978.0 Fair Low Sh. Upper L. balmel Paleocene | l L. balmel & Glelcheniites frequent, V.
kopukuensis

SWC 63 I§99.I Good Falr Sist. Lower L. balmel Paleocene 2 H. elliottll common

SWC 62 2014.6 Falr Low Sist. Lower L. balmel Paleocene 2 Proteacidites dominant, P.angulatus
abundant

SWC 61 2032,2 Falr Low Sist. Lower L. balmel Paleocene 2 as above

SWC 60 2045.2 Low Falr Sist. Lower L. balmel Paleccene 2 L.balmel & B.otwayensls frequent

SWC 59 2057.8 Low Falr Ss., carb. Lower L. balmel Paleocene | T. verrucosus

SWC 57 2073.0 Good Falr Sist., carb. Lower L. balmel Paleocene | Proteacidites abundant, D. granulatus,
J. phillipsil & T. verrucosus frequent

SWC 56' 2089.0 Good Falr Sist., carb. Upper T. longus Maastrichtian 0 0. sentosa, 1. druggil, S. punctatus,
T. verrucosus, P. gemmatus, T. securus,
T. walparensis

SWC 55 2102.7 Good High Slst., carb. Upper l. Jlongus Maastrichtian 0 T. longus, S. punctatus, P. wahooensls,
P
S

. rudata frequent




INTERPRETATIVE DATA

-TABLEESUMM%OF PMOLOGMANAL% SUNm -2 - N am = - - N e N

SAMPLE  DEPTH DIVERSITY CONF IDENCE COMMENTS
NO. (m) Y IELD SPORE POLLEN L ITHOLOGY ZONE AGE RATING
SWC 54 2116.7 Low Fair Ss. Upper T. longus Maastrichtian 0 Q. brossus, T. longus, S. punctatus, T.
verrucosus ‘
SWC 53 2135.1 Good High Sist., carb. Upper T. longus Maastrichtian 0 as SWC 53 with T. verrucosus &
S. punctatus frequent
SWC 52 2150.2 Good High ‘Sist. Upper T. longus Maastrichtian 0 P.gemmatus, S.punctatus (common), Q.
‘ brossus, P.retlculoconcavus, T.sectllls
SWC 51 2165.0 Negligible SS. - Indefermlna‘l’G
SWC 47 2224.8 Good Falr Sist., coaly Upper 1. longus Maastrichtian 0 TJ.verrucosus, S.punctatus, Jd.pleratus
SWC 46 2241.9 Falr High §S., carb. Upper T. longus Maastrichtian 0 T.longus, T.verrucosus, P.angulatus
SWC 45 2254.6 Good Fair Sist., carb. Upper T. longus Maastrichtian 1 6. rudata abundant, P. gemmatus
sw'c 44 2268.1 Cood Fair Sist., coaly Upper T. longus Maastrichtian I as above plus D. granulatus
SWC .43 .2269.5 Cood High Sist. Upper T. longus Maastrichtian 0 as above plus S. punctatus
SWC 42 2284.9 V. good High Sist., coaly Lower T. longus Late Cretaceous | N. endurus & G, rudata abundant, T.
" sectills (cémmon), Q. brossus, T.
lilllel, T. walparensis, P. polyoratus
SWC 41 2295.1 Low Falr Coal Lower T. longus Late Cretaceous 2 35 endurus & G. rudata common, T.
securus, T. walparensis, N. flemingll,
T. sectilis (frequent)
SWC 35 236l.1 Barren - Volcanic - -
SWC 33 2393.6 Good Falr Ss., carb. No older than T. Iilliel Zone - N. endurus frequent, S. regium, T,
walparensis
SWC 31 242|.2 Fair High Sist. Lower T. fongus Late Cretaceous | T.longus,P.palisadus,P.retlculoconcavus
SWC 30 2437.0 Falr Fair Sist. 1} Iilllel Late Cretaceous 2 55 rudata, J} sabulosus, J} sectills
SWC 28 Good Falr Sist., coaly T. lilllel Late Cretaceous | T.l1lllel, G.rudata, N.endurus (freq.)

2471.7




TABLE | : SUMMARY OF PALYNOLOGICAL ANALYSIS SUNF ISH-2

INTERPRETATIVE DATA
SAMPLE  DEPTH DIVERSITY CONF IDENCE COMMENTS
NO. (m) YIELD SPORE POLLEN L § THOLOGY ZONE AGE RATING
SWC 27 24900.0 Barren - Ss. - - -
SWC 26 2509.0 Barren - Volcanic - - -
SWC 23 2521.7 Failr Fair Slst., carb. T. Lillled Late Cretaceous 2 N. endurus common, T. sabulosus,

l P. polyoratus
SWC 22 2523.1 Llow Low Sist. No older than T. lilllel - T. sabulosus
SWC 20 2530.8 Low Low Sist. T. litliel Late Cretaceous 2 6. rudata
SWC 19 2534.8 Low Low Ss. N. senecf‘us Late Cretaceous | Nothofaglidites spp., T. sabulosus

T. apoxyexinus, P, amolosexlnus
SWC 17 2546.1 Llow Low Ss. N. senectus Late Cretaceous 2 Nothofagidites abundant,
J. sabulosus common
SWC 16 2547.6 V. Low Low Ss. N. senectus Late Cretaceous 2 Nothofagidites,T.sabulosus, T.vergl|lus
SWC 11 2559.4 Barren - Ss. Indeterminate - -
SWC 10 2564.0 Llow Falr Slst. N. senectus Late Cretaceous 2 Nofhofaildlfes, l. sabulosus
SWC 8 2599.6 Falr Falr Coal N. senectus Late Cretaceous | ' P.otwayensis,B.otwayensis, T.vergilius
\\%_//// ' L.balmel, A.obscurus

SWC 7 2611.0 V. Low V. low Sist., carb. No older than C. triplex Zone - P. mawsoni|
SWC 6 2617.5 Barren - - -
SWC 5 2621.1 Low Falr Slst./Sh. N. senectus Late Cretaceous 2 T. sabulosus
SWC 4 2623.5 Barren - Ss. - - -
SWC 3 2630.5 V. low Low Sist. N. senectus Late Cretaceous 2 T. sabulosus, Gleichenlidites (common)
SWC 2 2636.0 V. low Low Sist. No older than C. triplex Zone - P. mawsonl|i
SWC | 2639.0 Good Fair Sist., carb. T. apoxyexinus Late Cretaceous A 2 T; verglllus, abundant Proteaclidlites
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ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN SUNF|SH~2

TAXON

SAMPLE NO. DEPTH(m) ZONE COMMENTS

SWC 86 1618.2 P. asperopolus (2) Periporopol lenites vesicus Very rarely recorded below Lower N. asperus Zone
SWC 86 " " Proteacidites reticulatus Rarely recorded below middie of Lower N ‘asEerus Zone
SWC 84 1623,9 P. asperopolus Periporopol lenltes vesicus as above

SWC 84 " " Proteacidites reticulatus as above

SWC 84 " " Phyllocladidites paleogenicus Rare sp.

SWC 83 1634.6 P. asperopolus (1) P. paleogenicus as above

SWC 83 " " Proteacldites callosus Rare sp.

SWC 83 " " Tricolpites reticulatus Cookson Rare sp.

SWC 115 1721.2 Lower M. diversus (0) Banksl eacidites elongatus Not recorded below Middle M. diversus Zone

SWC 115 " " Clavifera Yultuosus Very rare ms sp. (A, Partridge)

SWC 113 1768.5 Upper L. balmei (0) Triporopol lenites ambiguus Not recorded below Middle M. dlversus Zone

SWC 113 " " Matonlisporites ormanentalls Unusual below Lower N. asperus Zone

SWC 109 1838.4 Upper L. balmel (0) Tricolpites glgantis Rare ms sp. (Macphall)

SWC 109 " " llexpol lenites anguloclavatus Early occurrance

SWC 108 1853. | Upper L. balmei (0) Amosopol tIs cruciformis Rare sp.

SWC 108 " " Camarozonospor |tes dumus Not previously noted in this zone

SWC 108 " " Polycolpites esobalteus Extends range of species into Upper L. balmel Zone'
SWC 108 " " Tricolpites glgantis Rare ms sp. (Macphail)

SWC 106 1882.9 Upper L. baimel (0) llexpol lenites anguloclavatus as above

SWC 106 " " Tricolpites gigantis Rare ms sp. (Macphail)

SWC 106 " " Triporopol lenites ambiguus See SWC i3

SWC 105 1898. | Upper L. balmel (1) llexpollenites anguloclavatus as above

SWC 104 1915.0 Upper L. balmel (1) llexpol lenites angulociavatus as above
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ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN SUNFISH-2

TAXON

SAMPLE NO. DEPTH(m) ZONE COMMENTS

SWC 104 1915.0 Upper L. balmei (1) Jaxtacolpus pleratus Not previously recorded above Lower L. balmel Zone
SWC 103 1934.0 Upper L. baimel (2) Camorozonosporites horrendus Not previously noted in this zone

SWC 103 " " Tetradopol lis securus Late Cretaceous sp.

SWC 66 1943.3 L. balmel Deflandrea dartmooria Lower M. diversus Zone specles

SWC 63 1999, 1 Lower L. balmel (2) Proteacidites amolosexinus Late Crefaceou/s sp. in non marine sediment
SWC 62 - 2014.6 Lower L. balmel (2) Schizaea digitatoides Rare sp.

SWC 57 2073.0 Lower L. balmel (1) Proteacldites cf vulgaris cf rare ms sp. (Harris)

SWC 56 2089.0 Upper T. longus (0) Lygistepol lenites balmel Frequent in assemblage

SWC 56 " " Ornamentifera sentosa Very rare in Maastrichtian

SWC 56 " " Proteacidites protograndis Ms sp. (Macphall) |

SWC 53 2135.1 Upper T. longus (0) Tricolpites verglllus Rare ms sp. (Partridge)

SWC 53 " " Grapnel Ispora evansi| Rare sp., tips of processes bifurcated
SWC 53 2150,2 Upper T. longus (0) Tubulifloridites truswellli Rare ms sp. (Macphall)

SWC 52 2]150.2 Upper T. fongus (0) Grapnel Ispora evansi | as for SWC 53

SWC 47 2224.8 Upper T. longus (0) Jaxtacolpus pleratus Rare sp.

SWC 47 " " Crapnelispora cf evansil Tips of processes simple

SWC 47 " " Foveogleicheniidites sp. Rare genus

SWC 42 2284.9 Lower T. longus (1) Proteacidites vulgaris Rare ms sp. (Harris)

SWC 42 " " Grapnel Ispora cf evansii as for SWC 47

SWC 41 2295.1 Lower 1. longus (2) Phyllocladidites paleogenicus Rare sp.

SWC 31 2421.2 Lower T. longus (1) Cyclosporites hughesl| Early Cretaceous sp.




ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN SUNF{SH-2

SAMPLE NO. DEPTH(m) ZONE TAXON COMMENTS

SWC 23 2521.7 T. tilllel(2) Periporopollenites polyoratus First appears In this zone?

SWC é2 2523.1 Indet. Cyclosporites hughesit as for SWC 31

SWC 19 2534.8 N. senectus (2) Tricolplites sabulosus Forms with and without s‘trongiy thickened endexine along
margins of colpl

SWC 17 2546. 1 N. senectus (1) Tricolpltes sabulosus Population as In SWC 19

SWC 10 2564.0 N. senectus (2) Foraminisporis asymmetricus Early Cretaceous sp.

SWC 5 2621.1 N. senectus (2) Basopol lis otwayensis Early occurrence

SWC 5 " " Gephyrapol lenltes wahooensis Early occurrence

3
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SUNFISH-2
QUANTITATIVE LOG ANALYSIS

Interval: 1613 - 2630m KB
Apalyst : L.J. Finlayson
Date : December, 1983



SUNFISH 2 QUANTITATIVE LOG ANALYSIS

Sunfish-2 wireline logs have been analysed for effective porosity and water
saturation using a Dual Water saturation relationship over the interval 1613m
to 2630m KB. ‘

Logs Used
11D, ILS, MSFL, GR, Caliper, NPHI (CNL), BHC.

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

Log Quality

1. Two CNL tools (CNTA and CNTH) were run in this well. Schlumberger claim
that these tools have identical responses however we have noticed that
the CNTH almost always reads lower porosity than the CNTA. In this well
and other Gippsland Basin wells it appears that the ONTA is the correct
log, therefore this log (run in combination with the Dual Laterolog) has
been used in this analysis.

2. The LDT log in this well is considered unsatisfactory.
Calculated sonic and neutron porosities agree in clean water bearing
sands whereas density porosity does not. The DRHO curve appears to be
reading too high in zones where the hole conditions are good. For these
reasons the LDT log is not used in this analysis.

3. Hole conditions in this well are generally good except for a few shaley
zones that are washed out.

Shale Volume

VSH was calculated from the corrected GR, assuming a linear response between
shale and sand, using the following parameters:

Depth Interval (m) GR min (API units) GR max (API units)
1613 - 2300 30 130

2300 - 2610 30 100

2610 - 2630 40 85

GR log - GR min
GR max - GR min

VSH

Total Porosities

Total porosity was calculated by the following methods.
1. Calculated from NPHI using the following algorithm:

PHITN NPHI + 0.035



2. Calculated from the Sonic log using a Hunt-Raymer transform with

vV = 10 6

DeIta T,
Vma = 5440 m/sec. (Delta T = 183.7 ms/m) and
Vf = 1615 m/sec. (Delta T = 620 ms/m)

V = (1 - PHIT)Z Vma + PHIT Vf

The minimum of sonic and neutron porosity was then taken as the best estimate

of total porosity.

Free Formation Water (Rw) and Bound Water (Rwh) Resistivities

Rw and Rwb were determined from a computation of Rwa (Apparent Water
Resistivity) where:

Rwa = Rt * PHITM (m = 2)
Rw values were selected from clean water bearing zones and Rwb values were
selected from shale zones. The SP curve was also useful in identifying
salinity changes below 2525m KB.

Listed below are the selected Rwb and Rwb values.

Depth Interval (m) Rw (ohm.m) Salinity (ppm NaCleg.)
1613 - 1700 ‘ 0.07 55,000
1700 - 1950 0.11 31,000
1950 - 2075 0.14 22,000
2075 - 2521 0.11 26,000
2521 - 2580 0.25 10,000
2580 - 2630 0.30 8,000

Depth Interval (m) Rwb (ohm.m)

1613 - 1950 0.45
1950 - 2300 0.30
2300 - 2630 0.20

Effective Porosity

Effective porosity was calculated as follows:
PHIE = PHIT - PHISH * VSH
where PHISH = total porosity in shales.
Listed below are PHISH values selected from zones where VSH was close to 1.

Depth Interval (m) PHISH

1613 - 1950 0.27
1950 - 2300 - -0.20
2300 - 2630 0.18



Summary of Results

Interval Evaluated:

Depth Interval

(m KB)
1615.00 - 1619.00
1619.00 - 1623.00
1623.00 - 1689.25
1710.25 - 1720.25
1741.00 - 1746.50
1802.75 -~ 1806.75.
1824.25 - 1827.00.
1871.50 - 1875.75
1905.50 - 1909.50
1967.75 - 1976.75
2005.00 - 2010.25
2038.00 - 2041.25
2059.00 - 2062.00
2062.25 - 2071.25
2098.50 - 2101.75
2117.75 - 2133.50
2152.75 - 2161.50
2166.75 - 2171.00
2187.25 - 2194.50
2195.75 - 2201.25
2234,50 - 2238.25
2276.50 - 2283.75
2286.75 - 2290.75
2297.00 - 2300.50
2425,25 - 2429.50
2439,25 - 2451.00
2461.50 - 2467.75
2474.00 - 2477.00
2493.25 - 2499.00
2532.00 - 2536.50
2540,75 - 2544.50
2545,75 - 2549.25
2550.25 - 2554,50
2586.25 - 2592.50
2593,25 - 2598.75
2600.25 - 2603.25
2604,00 - 2610.00
2622.25 - 2624.30

1613m - 2630m KB

‘ Gross
Thickness (m) Thickness (m)

4.00
4.00.
66.25
10.00
5.00
4,00
3.75
4.25
4.00
9.00
5.25
3.25
3.00
9.00
3.25
15.75
8.75
4.25
7.25
4,50
3.75
7.25
4.00
3.50

N O\ Wt O > Wl
NOOWUWN u
\nOOO\ﬂ@OUI

*Net Porous *Porosity *Calculated Fluid
Average Sw_Average Content
3.25 0.239 0. 54%*. 0il
4.00 0.295 0.85 0il-Residual
66.00 0.251 1.06 Water
9.00 0.236 0.93 Water
5.50 0.202 0.88 Water
4.00 0.224 0.98 Water
3.50 0.195 0.92 Water
4.00 0.219%9 1.05 Water
4.00 0.239 1.01 Water
8.75 0.229 0.98 Water
5.25 0.241 1.10 Water
3.00 0.232 1.09 Water
3.00 0.231 0.56 Gas
9.00 0.241 1.00 Water
3.25. 0.214 0.83 Water
15.75 0.221 1.03 Water
8.50 0.195 1.10 Water
4,00 0.194 1.07 Water
7.25 0.185 1.00 Water
4,50 0.190 0.99 Water
3.75 0.200 0.85 Water
7.25 0.211 0.99 Water
4.00 0.199 1.03 Water
3.25 0.186 1.08 Water
4,00 0.158 1.18 Water
11.00 0.183 1.14 Water
6.25 0.163 0.98 Water
3.00 0.160 0.96 Water
4,25 0.145 0.98 Water
4.00 0.157 1.05 Water
3.00 0.114 1.09 Water
© 3.00 0.121 1.04 Water
3.00 0.123 1.03 Water
6.25 0.160 1.10 Water
5.50 0.164 1.26 Water
2.75 0.156 0.99 Water
6.00 0.173 0.99 Water
1.75 0.168 0.93 Water

* Porosity Avefage, Net Porous Thickness and Sw Average refer to zones with
calculated porosities in excess of 10%. '

** An RFT at 1616.8m recovered 10.25 litres of oil in a 6 gallon chamber. This
recovery suggests that the water saturation in this zone may be less than that

(0.54) calculated.

13481/71-75



Water Saturations

Water saturations were determined from the Dual Water model which uses the
following relationship: ' '

1 = SwTn* (PHITm) + swt(n=1) [fwb * PHITM /(1 - 1 ):}

Rt aRw a Rwb Rwa
where SwT = total water saturation
Swb (bound water saturation) = VSH * PHISH
BT
a = 1
m = 2
n = 2

Effective water saturations were calculated using the follewing relationship.

| PHIT (1 - SwT)
SWe = 1 = PHIE

Comments

1. A 4 metre oil columh is interpreted from 1615m KB té an OWC at 1619@ KB.

2. A residuai 0il zone is interpreted over the interval 1615m KB f&
1623m KB.

3. A 3 metre gas column is interpreted from 2059m KB to 2062m KB.

4, Shows were encountered while drilling and in sidewall cores over.;hé 7
interval 2521m KB to 256lm KB, however no significant hydrocarbons could
be calculated in this interval. RFT data suggests this interval to be
water bearing. ' '

5. All other zones are considered to be water bearing.

6.  Zones with PHIE less than 0.1 or VSH greater than 0.5 had Swe set to 1.

7. Coals and carbonaceous shales were edited for an output of VSH = é,
PHIE = 0 and Swe = 1. ' '

8. Zones of volcanics were not analysed.

Attachments

Pbrosity-Saturation Depth Plot.
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SUNFISH-2 RFT REPORT

M. E. Fittall
June, 1984.



SUMMARY AND DISCUSSION OF RESULTS

A series of RFT tests were conducted in the Sunfish-2 exploration well on the
9th and 10th of October, 1983. These tests were carried out at the T.D. of
the well, over the interval 2634.0 mKB (-2613.0m) to 1616.8 mKB (-1595.8m).

Run 1 consisted of 34 pretest pressures, three of which were seal failures,
two were tight, and four were supercharged. One other pretest at 2632.5 mKB
(-2611.5m) also showed evidence of overpressure or supercharging (see Table of
Pretest Pressures). The valid pretest pressures are plotted and show a
straight line water gradient (Figure 1) except for the supercharged pretests.
No hydrocarbon zones can be interpreted from the results of the RFT pretest
pressures. '

Run 2 consisted of five attempted pretests which were all seal failures, and
one valid pretest and sample at 1616.8 mKB (-1595.8m). The 22.7 lit chamber
was opened but the 10.4 1lit chamber could not be opened. The 22.7 lit chamber
recovered 40.5 cu. ft of gas and 10.25 lit of 48.5° API 0il. The GOR of the
sample was 629 SCF/STB.

0884L



RFT PRETEST PRESSURES - SUNFISH 2

SERVICE COMPANY:  Sch)umberger RUN NO: | DATE:  09/10/83 OBSERVERS: M. Fittal, R. Key
SEAT  DEPTH  DEPTH  REASON |} TEMP 3 IHP FM. PRESS FHP
NO, m  (SS) (m) FOR TesT  CNUGE 2 CORR, UNITS 4 TEST RESULT
psl PPg psl PPg psi PPY
HP Y A 4269.2 9.5 4270.0 9.5
171 2634.0 2613.0 PT SCH Y 6 4255 0.4 _ 4254.0 9.4 Seal fallure
. ' HP Y A 4272.0 9.5 4270.0 9.5
1/2 2634.5 2613.5 PT SCH y 6 4250.0 9.4 4250.0 0.4 Seal fallure
’ Valld. Over-
P Y A 4266.7 9.5 3848.5 8.6 4268.5 9.5
13 2632.5  2611.5 PT SCH Y 6 4247.0 9.4  3828.0 8.6  4248.0 9.4 pressure or
supercharged
P Y A 4221.6 9.5 3748.0 8.5 4222.8 9.5
174 2605.5 2584.5 PT. SCH Y 6 4204 9.4 3729.0 8.4 4205.0 9.4 Valld
HP Y A 4206.9 9.5 3736.8 8.5 4209.5 9.5
15 259.3 2515.3 al SCH Y G 4190 9.4  3719.0 8.4  4191.0 9.4 Valld
HP Y A 4196.6 9.5 3725.8 8.5 4196.9 9.5
1/6  2588.8  2567.8 P SCH Y G 4177 9.4 3708.0 8.4 4177.0 9.4 Valld
HP Y A 4)48.6 9.5 3685.9 8.5 4150.6 9.5
17 2559.5 2548.5 PT SCH Y G 2136 9.4 367.0 8.4  4136.0 9.4 Valld, tight
l« Pressure Test = PT 3. Yes = Y
Sample & Pressure = SPT No =N
2, Gauges = SCH = Sch)umberger Straln Gauge 4. PSIA = A
, = HP = Hewlett Packard PSIG = G



RFT PRETEST PRESSURES = SUNFISH 2

SERVICE COMPANY:  Sch)umberger RUN NO: | DATE:  10/10/83 OBSERVERS: M. Fittal, R. Key
Tt SO RO ey 3 ey e DRSS 00 e
psi PPY psl PPg psi PPg ‘
sommo mwo w0 L LRSI OMNS W me oh
o w2 omizRT o imeo o4  smo a4 o o4 YN
o zeno o PTG o dono o4 e se  am 24 Swercharsed
o awso amo P S oo o4 dew 67 o o4 Swercherse
1z Mo zeis0 PTGl T N Tme wi mihe
03 o weo o S S Jeeo oa mre o1 W40 o4 Swercherged
e o zmeo P L o o o4 emo o4 oo o4 Ve
l. Pressure Test =PT 3. Yes = Y
Sample & Pressure = SPT No =N
2. Gauges = SCH = Schlumberger Strain Gauge | 4, PSIA = A

= HP = Hewlett Packard PSIG = G




RFT PRETEST PRESSURES - SUNFISH 2

SERVICE COMPANY:  Schlumberger RUN NO: DATE:  10/10/83 OBSERVERS: M. Fittal, R. Key
SEAT DEPTH  DEPTH  REASON } TEMP 3 IHP FM, PRESS FHP
NO. (m) (SS) (m) FOR TEST GAUGE 2 CORR, UNITS 4
psi PPg psl PPy psi PPg
HP Y A 3632.8 9.5 3223.8 8.5 3633.) 9.5
115 2236.5  2215.5 PT SCH Y G 3613.0 9.4 3204.0 8.5 3612.0 9.4
HP Y A 3571.2 9.5 3158.7 8.5 3572.0 9.5
1716 2198.0  2177.0 PT SCH Y G 355).0 9.4 3138.0 8.4 3551.0 9.4
HP Y A 3555.0 9.5 3146.0 8.5 3557.1 9.5
1717 2188.0  2167.0 PT SCH Y G 3534.0 9.4 3125.0 8.4 3532.0 9.4
HP Y A 3467.0 9.5 3467.0 9.5
1718 2135.0  2112.0 PT SCH Y | G 3447.0 9.4 3447.0 9.4
HP Y A 3463.3 9.5 3064.9 8.5 3463.8 9,5
1719 2130.0  2109.0 PT SCH Y 6 3440.0 9.4 3043.0 8.4 3440.0 9.4
HP Y A 3444.6 9.5 3049.4 8.5 3446.0 9.5
1720 2119.0  2098.0 PT SCH Y G 3424.0 9.4 3030.0 8.5 3423.0 9.4
HP Y A 3365.,2 9.5 2975.4 8.5 3366.4 9.5
/21 2070.5  2049.5 PT SCH Y G 3349,0 9.4 2962.0 8.5 3349,0 9.4
l. Pressure Test = PT 3. Yes = Y
Sample & Pressure = SPT No =N
2. Gauges = SCH = Schlumberger Strain Gauge 4, PSIA = A
= HP = Hewlett Packard PSIG =G

TEST RESULT

Valld

Valld

Valld

Tight

Valld

Valid

Valid



RFT PRETEST PRESSURES -~ SUNFISH 2

SERVICE COMPAN?: Schiumberger RUN NO: | DATE:  10/10/83 OBSERVERS: M. Fittal, R. Key
: psi PPg psi PP psi PPg
. S E S S S - oS A~ o T
R I D A o B Ao S O AT
o0 o T gl o o ss w0 sa  ssso es VeIl
B mes T o omo o5 zmo  oa  wmo os VN
e o w14 mes mms o weme s,
e e wo LA mIe s mme s meaes
e 0 w0 ET g s w9 w0 o TiSM
l. Préssure Test = PT 3. Yes =Y
Sample & Pressure = SPT No =N
2, Gauges = SCH = Schlumberger Strain Gauge 4. PSIA = A

= HP

Hewlett Packard PSIG = G
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RFT PRETEST PRESSURES -~ SUNFISH 2

SERVICE COMPANY:  Schlumberger RUN NO: |, 2 DATE:  10/10/83 OBSERVERS: M. Fittal, R. Key
;(F;l.\T [()E:TH ( SZ;EPI:) EgRAsggs': GAUGE 2 'é(h::.} UNITS 4 1 FM. PRESS 'FHP TEST RESULT
psi PPg psi PPg psi PPg

1/29 1745.0 1724.0 PT s$ : 2 zg‘;z:g g:: :g;g:g z:: Seal fallure
s wma e A B r e s mea s,
me eeo e R YA me s o s B s,
sz s deso P gl ¢ mmoe a3 zmo a4 mme s ‘ol
/33 ae0.0 600 PTGl 6 00 o5  me0 e o os N
R I o A S A sl AT
2/35 1617.0 1596.0 SPT s$ : 2 22;::2 g:: gzgl:g Z:: Sea) fallure
1. Préssure Test = PT 3. Yes = ¥

Sample & Pressure = SPT No =N
2, Gauges = SCH = Schlumberger Straln Gauge 4, PStA = A

= HP

Howlett Packard PS1G = 6



RFT PRETEST PRESSURES - SUNFISH 2

SERVICE COMPANY: Schlumberger RUN NO: 2 DATE: 10/10/83 OBSERVERS: M., Fittall, R. Key
SEAT  DEPTH DEPTH REASON 1 TEMP 3 1HP FM. PRESS FHP
NO.  (m)  (SS) (m) FOR TesT GAUGE 2 g T UNITS 4 — = Thsi ppg psI ppg  (EoT RESULT
HP Y A 2640.9 9.5 2641.0 9.5 .
2/36 1617.0 1596.0 SPT 'SCH y G 2620.0 9.5 2621.0 9.5 Seal failure
HP Y A 2641.9 9.5 2641.0 9.5 .
2/37 1617.5 1596.5 SPT SCH Y G 2619.0 9.5 2620.0 9.5 Seal failure
HP Y A 2642.0 9.5 2642.0 9.5 R
2/38 1617.5 1596.5 SPT SCH y G 2620.0 9.5 2620.0 9.5 Seal failure
. HP Y A 2640.7 9.5 2620.0 9.5 .
2/39 ,l6l§.8 1595.8 SPT SCH y G 2620.0 9.5 2620.0 9.5 Seal failure
S HP Y A 2641.0 9.5 2320.4 8.5 2642.0 - 9.5 Valid
2/40 16l6.8  1595.8 SPT SCH Y G 2630.0 9.5 2304.0 7.9 2630.0 9.5 22.7 lit sample only
1. Pressure Test = PT 3. Yes =Y
Sample & Pressure = SPT No =N
2. Gauges = SCH = Schlumberger Strain Gauge 4, PSIA =A
= HP = Hewlett Packard ‘ PSIG = G

0884L



RFT SAMPLE TEST REPORT - SUNFISH 2

OBSERVER: M, Fittall, R. Key DATE: 10-10-83

SEAT NO.
DEPTH

A. RECORDING TIMES
T Tool Set

Pretest Open
Time Open
Chamber Open
Chamber Full
Fill Time
Start Build up
Finish Build up
Build Up Time
Seal Chamber
Tool Retract
Total Time

B. SAMPLE PRESSURES
IHp
ISIP

Initial Flowing Press.
Final Flowing Press.
Sampling Press. Range

FSIP
FHP

Form.Press. (Horner)

C. TEMPERATURE

Depth Tool Reached

Max.Rec. Temp.

2/40
1616.8 m
CHAMBER 1 (22.7 1lit.)

09-34~-45 hrs
09-35-00 hrs
1-10 hrs
09-36-10 hrs
09-46-35 hrs
10-25 min
09-46-35 hrs
09-58-30 hrs
11-55 min
09-58-30 hrs
min

25-15 min
psia
2641.0
2320.4
403.9
1324.3
920.4
2316.2
2320.0

1650 m
174 OF

Time Circ. Stopped 08/10/83 @ 17-20 hrs

Time since Circ. 39-10 hrs
Form. Temp.(Horner) oC
D. SAMPLE RECOVERY

Surface Pressure 1180 psig
Amt Gas 40.54 cu ft
Amt Oil 10.25 1lit.
Amt Water 4.75 1lit.
Amt Others/Emulsion . 0.50 1lit.

E. SAMPLE PROPERTIES
Gas Composition
Cl1
c2
Cc3
1C4/nC4
C5
Co+
Qo2/H2S
Oil Properties
Colour
Fluorescence
GOR
Water Properties
Resistivity
NaCl Equivalent
Cl-titrated
pH/Nitrates
Est. Water Type
Mud Properties
Resistivity
NaCl Equivalent
Cl-titrated

105,553 Pom

9223 Ppm
234 Ppm
261+ Fom

0.8%/Nil ppm
48.5°API @ 60°C
Greenish black
Cream to blue white
628.9 SCF/STB

0.212 @ o4 oc
18,000 Pom
110 P

SUITE: 2 RUN: RFT-2

2/40
1616.8
CHAMBER 2 (10.4

10-00~-00

10-24-00
24~-00
sia
2320.0

2642.0

. Pm
Filtrate/Fm Water ph - 7.0

0.226 @ 17.8 ©<C
30,000 ppm
18,500 Pem

pH/Nitrates Ppm
Calibration

Hewlett Packard Gauge No. 746
Calibration Press. psig
Calibration Temp. Sc
Mud Weight 9.4 pprg
Calc.Hydrostatic 9.85 psig
RFT Chokesize 1 x 0.03 inch

REMARKS: 2/40: Martineau probe used.

13891/52

9.7

m
lit.)

hrs
hrs
min
hrs
hrs
min
hrs
hrs
min

hrs
hrs

psig
cu ft
lit.
lit.
lit.

pPpm
Ppm

ppm

ppm
ppm
ppm

psig
oc
ppg

9.85 psig

Seal valves to chamber

would not open



FIGURE 1

SUNFISH 2. RFT PRETESTS

1600

1800

Mud 1,12 gm/cm3

2000 Water 1.017 gm/cm

Water gradient = 1.46 psi/m

Depth (m SS)

2200

2400 *ASupercharged

2600 o ——— Overpressure or

Supercharged

2300 2500 ' 2700 . 2900 3100 ' 3300 3500 3700 3900

Pressure (psia)
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SUNF ISH-2

INTRODUCTION:

Samples of wet canned cuttings and sidewall cores collected during drilling
of Sunfish-2 vere subjected to various geochemical analyses. Canned cuttings
composited over 15-metre intervals were collected from 220m (KB) down to
total depth (T.D.) at 2647.5m (KB). Light hydrocarbon (Cl-a) headspace

gases were determined on alternate 15-metre intervals from 1355m (KB) down to
T.D. Succeeding alternate 15-metre intervals were analysed for C4_7
gasoline range hydrocarbons between 1490m (KB) and 2630m (KB). Samples were

then hand-picked for more detailed analyses such as Total Organic Carbon

(T.0.C.), Rock-Eval pyrolysis, kerogen isolation and elemental analysis, and

c . liquid and gas chromatography. Vitrinite reflectance measurements

15
were performed by A.C.. Cook of Wollongong.

An 0il sample, RFT 2/10 at 1616.8n (KB) was analysed for API gravity, %
sulphur, 04_7 and "whole oil" gas chromatography, C15+ liquid and gas
chromatography and mass spectrometry, and carbon isotopes were determined on

the saturate and aromatic fractions.

DISCUSSION OF RESULTS:

The detailed headspace 01_4 cuttings gas data are presented in Table 1.
This data is more conveniently represented in log form in Figures 1l(a) and
1(b). Total cuttings gas values in the Gippsland and Lakes Entrance
Formations are generally moderately rich only (fig. l(a)), and indicate at

best, a fair hydrocarbon source potential for dry gas for these formations.



-5 -
The underlying Latrobe Group sediments on the other hand, have uniformly rich

cuttings gas values indicating very good hydrocarbon source potential. The
uniform nature of the total C1-4 as values is due in part to "smearing" of
light hydrocarbon material as a result of migration through the
sand/siltsone/shale sequence of the Latrobe Group. The marked reduction in
cuttings gas values between about 1625m (KB) and 1685m (KB) (fig. 1(a) and
Table 1), is probably due to‘flﬁshing in the very sandy section in this part
of the well. The amount of wet (C2+) gas components present is relatively
low (usually less than 30% - Table 1 and fig. 1(b)) for most of the section
penetrated, indicating predominantly gas - prone organic matter, although the
occurrence of a few wet gas values above 30%, below about 2435m (KB)
indicates that the Latrobe Group sediments are approaching the top of organic

maturity in the vicinity of T.D.

The detailed C4-7 gasoline-range hydrocarbon data sheets are given in
Appendix-1 and pertinent information has been plotted in Figure 2 for easier
interpretation. . Total gasoline contents in the Lakes Entrance Formation vary
from lean to moderately rich confirming a fair only hydrocarbon source
potential. In the Latrobe Group sediments, gasoline-range hydrocarbon
contents vary from moderately rich to very rich, the latter usually obtained
from coaly sediments or those stainmed by insitu 0il shows. A significant
proportion of C6-7 hydrocarbons was also present in about half the samples
analysed, including all the samples below about 2400m (KB). This indicates
that where the Latrobe Group is mature, it has good potential to source gas,

condensate and oil.

Total Organic Carbon values (Table 2) in the Gippsland Limestone

(av. T.0.C. = 0.53%) and the Lakes Entrance Formation (av. T.0.C. = 0.42%)
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are fair and poor respectively, compared to the Latrobe CGroup sediments which
are rich in T.0.C. (av. T.0.C. = 1.37%) and therefore are a good potential

source of hydrocarbons.

Vitrinite reflectance (ﬁv max) data are presented in Table 3 and (ﬁv max )
has been plotted with depth in Figure 3. The maturation profile conforms

fairly well to a straight line as shown in figure 3. The entire section

" penetrated is presently immature for significant hydrocarbon generation;

although the top of organic maturity (taken to be ﬁv max = 0.65%) probably
occurs at T.D. Detailed vitrinite reflectance and exinite fluorescence data

are given in Appendix 2 - Report by A.C. Cook.

Table 4 lists elemental analyses of selected kerogen concentrates isolated
from Latrobe CGroup sidewall cores. Approximate Hydrogen:Carbon (H/C),
Oxygen:Carbon (0/C) and Nitrogen:Carbon (N/C) atomic ratios are given in
Table 5. These ratios are labelled 'approximate' since the oxygen % is
calculated by difference, and the naturally occurring organic sulphur %
(which may be upto a few %) was not determined. Atomic H/C ratio has been
plotted against atomic 0/C ratio on a modified Van Krevelen Plot (figure 4)
to define the basic kerogen types present. 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 (ie. predominantly
woody-coaly-herbaceous kerogen), and this again supports a good gas plus oil

source potential for this unit.

Rock-Eval pyrolysis results for 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

Tmax (°C), and fields delineating the basic kerogen types and their degree



I N N N NN N EE AN BN SN BN S BT EE BN BN EE AR B . bese mm =

of maturation (indicated by equivalent vitrinite reflectance curves) have
also been outlined. The Rock-Eval data confirms the previous organic matter
typing and consequent very good gas plus oil source potential for the Latrobe
Group sediments, and also verifies that the section penetrated is basically

immature.

The C15+ liquid chromatography results for selected canned cuttings are
listed in Table 7. Total extract values vary from poor to rich, but all the
samples are composed predominantly of non-hydrocarbon (ie. Asphaltenes and
N.S.0. resins) material which testifies to the present day immaturity of the
sequence penetrated. The corresponding C15+ chromatograms are shown in
Figures 7-12. With the exception of Figure 7 (from a combined Lakes Entrance
Formation and Latrobe Group cuttings sample, 1610-1625m (KB)) which shows an
immature mixture of marine (Lakes Entrance Formation component) and
terrestrial (Latrobe Group component) derived organic matter, the remaining
chromatograms show hydrocarbon distributions typical of immature to
marginally mature, terrestrial organic matter, indicated primarily by a

strong odd/even predominance in the high molecular weight waxy n-alkanes.

In Tables 8, $ and 10 respectively, 04_7 gasoline-range hydrocarbon; liquid
chromatography; and A.P.I. gravity, % sulphur and saturate and aromatic
fraction carbon isotope data are listed for a top of Latrobe Group oil show,
RFT 2/10 at 1€16.8m (KB). A "whole o0il" chromatogram with sulphur compound
trace, and a Cl5+ saturate hydrocarbon chromatogram are shown in Figures 13
and 14 respectively. The Sunfish-2 o0il is a reasonably light (48° API -
Table 10) mature, paraffinic based crude (refer Table 8, Figures 13 and 14)
composed predominantly of gasoline - range hydrocarbons (Table 8). The

"whole o0il" and 015+ saturate chromatograms, and in particular the high



}

{

-8 -
pritane : phytane ratio, indicates that the Sunfish-2 oil is most probably

generated from a source rock containing non-marine/terrestrial organic matter.

CONCLUSION:

1. The entire penetrated section in Sunfish-2 is presently immature for
significant hydrocarbon generation. The top of organic maturation

occurs at T.D.

2. The Latrobe Group sediments have a very good gas plus oil source
potential.
‘3. 0il located in the top of Latrobe Group reservoir section is a

reasonably light, mature, paraffinic-based crude of non-marine origin.

0855L/1-8
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BASIN

ESS0 AUSTRALIA LTD,

T D e O ey O 0P TR ORGP e WD WO S W

C15+ EXTRACT ANALYSES

LA X A X L X K X X K & £ 2 K 1

Table 7 PAGE
L D T X NON”HYDROCARBONS - - - ---
FLUTED NON-ELT TOTA TOTAL
ASPH, NSO NSO NSU SULPHUR NON/HC:
126, 50, 1. 51. 13, 190
288, 82. 32. 114, . 4907 -
154, 45, 28, 73. 8, 235
1340,  S20.  267. 7187 9. 2136
163, 0. 0. . 0. 163%-
375. 105, 29. 134, 13. 522 -
-k
PHY : SAT/AR x HC/NHC % COMMENTS
- o o mmmmme ff oommee | Seecmoee
5.5 *® .8 % o2 * IMMATURF,MARINE+TERREST
1,0 » -3 ¥ 3 * IMMATURE, TERRESTRIAL
2.8 * «9 2 % IMMATURE,TERRESTRIAL
3 x +3 % «3 » IMMATURE, TERRESTRIAL
o0 * o0 x «0 * IMMATURE, TERRESTRIAL
1,8 % o5 % o4 » IMMATURE, TERRESTRIAL

LA T X N T T Ll A X A T X ¥ ¥
- - ---------------—---n----wn--u-c-------—--—-----------’-—-ﬂ-----.----n------—-n—--.--------------

- GIPPSLAND REPORT A = EXTRACT DATA  (PPM)

WELL =« SUNFISH 2

’ fe=e HYDROCARBONS ====t
: TOTAL TOTAL
SAMPLE NO, DEPTH  TYPE Al AGE EXTRACT SATS. AROMS., H/CARBSS
72748 S 1625,00 CTS 2  EARLY MIOCENE=-EOCENE  235. 20, 25, 45,
72749 K 1910.00 CTS 2  PALEQCENE 512. 27. 8. 105,
72749 S 2030.00 CTS 2 PALEOCENE 285. 23, 27. 50.
72749 Y 2120.00 CTS 2 LATE CRETACEQUS 2842, 174, 532. 706.
72750 0 2360.00 CTS 2 LATE CRETACEOUS 258. 0. 0. 9.
72751 6 2630.00 CTS 2 LATE CRETACEOUS 735. 67. 146. 213,
| C15+ EXTRACT ANALYSES

'BASIN = GIPPSLAND REPD - EXTRACTS % OF TOTAL
(BASIN - GIPESLA EPORT B - EXTRACTS ¥ OF TOTAL

‘ H - - A=
SAMPLE NO, DEPTH FORMATION § %?RQCAﬁggys* ﬁso?og ng§“€2"°§df
73749 K 1915200 LATROBE GROUP 8.3 12.8° 8.1 33.6
73749 S 2030200 LATROBE GROUP 3°1 3°% 5€°2 22°%
72749 Y 2120.00 LATROBE GROUP 6°1 18°7 57:3 a1°1
72750 0 2360.00 LATROBE GROUP 0 ‘0 "0 63°3
72751 6 2630.00 LATROBE GROUP 921 1979 18°2 2126




P

c4-c7 OIL Table 8 01
77008 AUSTRALIA, SUNFISH-Z, RFT 2/40, 16146.8 M,
TOTAL NORM TOTAL
PERCENT  FERCENT PERCENT
METHANE Q. 000 CHEX 1.054
ETHANE 0.133 33-DMP 0. 000
PROFANE 2.143 11-DMCP 0. 094
IBUTANE 1.286 6.27 2-MHEX 0.377
NEUTANE 3.164  15.44 23-DMP 0.132
IPENTANE  2.014 9.83 3-MHEX 0.363
NPENTANE  2.384 11,43 1C3-DMCP 0.216
22-DMB 0.053 0.26 1T3-DMCP 0. 184
CPENTANE 0,208 1.01 1T2-DMCP 0. 311
23-DMB 0. 208 1.01 3-EPENT 0. 000
2-MF 0.958 4.468 224~THF 0. 000
3-MP 0.505 2.46 NHEP TANE 1.065
NHEXANE 1.480 7.22 1C2-DMCF 0. 035
MCP 0.870 4.24 MCH 1.236
22-DMF 0. 000 0. 00 ECF 0.147
24-DMP 0. 065 0.32 BENZENE 0.222
223-TMB 0. 000 0. 00 TOLUENE 1,239
TOTALS SIG COMP RATIOS
ALL COMF 22.770 Cl/C2 2,08
GASOL INE 20. 495 A /D2 7.0l
. D1/D2  4.03
C1/DZ  9.2& :
PENT/IFENT 1.18
CH/MCP 1.21
PARAFFIN INDEX 1 1.038
PARAFFIN INDEX Z 12,899
INTERPRETER - R.E. METTER

QN?LYST - H.M. FRY
£ 4

=z
[ne]
<
o
l:-.l

NORM
PERCENT
S.14
Q. 00
0.47
1.34
Q.64
1.77
1.04
0.%1
1.52
Q.00
0. 00
S5.20
Q.17
S.%6
Q.32
1.0%
& OF



TABLE : 9

LIQUID CHROMATOGRAPHY DATA (INSOLUBLE AND LOSS FREE BASIS)

SUNFISH-2 OIL, RFT 2/10 at 1616.8n(KB)

% Saturates = 66.5
% Aromatics = 8.4
% N.S.O. = 2.7
% Non Eluted N.S.O. = 21.8
% Asphaltenes = 0.6
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Figure 3

VITRINITE REFLECTANCE vs. DEPTH
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Figure 4
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Figure 7, Sunfish-2, CuttingsExtract, 1610-1625m(KB), Lakes Entrance Fm./Latrobe Group
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Figure 8, Sunfish-2, Cuttings Extract, 1895-1910m(KB), Latrobe Group
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Figure 10 : Sunfish-2, Cuttings Extract, 2105-2120m(KB), Latrobe Group
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METHANE 0.0
ETHANE 0.0
FROFANE 0.0
IgUTANE 4205
NEUTANE 403, 4
IPENTANE SRT .9
MFRENTANE 2554
22-IMB .
CRENTANE 110.5
A3-DME WL E
- LHOZ. 2
E-pF 2125
NHE XANE B27EL4
FF 187601
e i 0.0
Rl S R .0
maE-THR 1.%
THEXANE 1222
SE-TME . 0,0
11D Q.0
a-MHEX - 12335, 5
BE--OME . 1i2.4
I-MHEX 200, %
1M 411.0

TOTALS
FFE

all. COME
GASOL INE
MNAFHTHENES

FFE
MCE 1874601

H NI

MIZH 1i92.4
TOTAL HiR0.7

FARAFFIN INDEX 1
FARAFFIN INDEX 2

SUNFISH=-2, GIFFSLAND BASIN, AUSTRALIA.

2740,
2740,
BEEL.

D7 HEDL.

0 i b PN o R Ll e i e e e L il e i e el e L2 e D

NCRM
PERCENT
1T2-0MCF
1T2-0OMCF
S-EFENT
4.42 " 224-TMF
4.14 NHEFTANE
12.461 1C2-0MCE
S A MCH
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1.13
0. 25
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e S
19,264
Q. 00
Q, 0w
0. O
]
O, 00
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1.5%
1.1é4
a0
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FERCENT
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-
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e

£

M

-
i

CHAMOF Q.07
FENT/ITFPENT,

NORM FERCENT
HELE
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.l
0. 00
0,00
e &l
ez

la. 24

ih g
= 11

b
b

o~
!
a
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METHANE
ETHANE
FROFANE
IRUTANE
NELITA&NE
IFENTAME
MFENTANE
FE-UME
CPENTANE
2E-TIME
E-ME
E-ME

MHE XAME
MCE
2-IIMF

- THE
EHE-DIMF
1 L ~OMsF
F~MHEX
ZER-OMF
E-MHEX
1CE- DM

ALL.

D&~

MCF
H
MCH
ToTAL

- . .

s

A PNENEE SN AR OF. = N

COMP
GASOL INE
NAFHTHENES TALLS,

ToTaL
R
0.0
0.0
0,0

BT Lo ]
B He L |
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FE7.0
4E27 2
H2120.0

LETD, 3

0.0
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=
o |

104100
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FFE

L
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L

TR T _'
L N

FARAFFIN INDEX 1
FARAFFIN INDEX 2

SUNFISH-2, GIFFSLAND BASIN, AUSTRALIA.

NORM
FERCENT
1 TE-DMCF
1 TE-OMCF
S=-EFENT

.79 224-THP

14,13
LR
10, 29
0.14

1.%5

NHEFTARKE
1CE-0MeF
MCH

.75
4.4
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e ® 'nn"n—'

7. 20
Fa72
0. 00
Q.07
0,02
S
0, 00
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N
FERCENT

S Wl 1.
A /D
S i
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NORM FERCENT
2R A
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100.0
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13, mE
R SRR g D}

e e e s

1880 H

TOTAL

EER
1554,
O, O

1252003

SIG COMP RATIOS
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0,0 )
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METHANE
ETHANE
FROFANE
TRUTANE
NELITANE
IFENTANE
NFENTANE
HE-IME
CRENTANE
an-TME
2=
P

MNHE XANE
M

- [iiF
TR
TR
CHEXANE
SAn-DME
AR i
2-MHEX
N Sl T T S
He-MHEX
IO E-OMC
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NAFHTHENES

b7

MCF
ZH
FZH
TOTAL

FARAFFIN I

H-2

TOTAL
FFE
0.0
0.0
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s D Rt
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e
e 1
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T o O
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0.
0.
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e
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e
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-
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FFE

FFR
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MOEX 1

FPARAFFIN INDEX 2

GIFPSLAND

1z JAN 24

BAZIN, AUSTRALIA. 1910 M
NORM
FERCENT

TOTAL
FER
FELE
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Q.0
0.0
FE.w
9.3

10,0

1T E=-MCRP

1Ta2=-0MCP

IZ-EFENT
R 224-THF
4,70 NHEFTANE
13, A3 o220
Foa Bt M-
.12 .
1.34
1.2

4.1z
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14, 26
O, 00
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0,05
2. EE
O, G0
0, D0
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1.3%
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.20

NORM
FERCENT

SIG COMP RATIOS

S
A /D
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CHAMCE Q.14
FENT/ IFENT.

0. 55
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SE. 1z

0, =4

NORM FERCENT
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]
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FERCENT
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S
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1 a i:) “.‘:‘
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SUNFISH-2, GIFFSLAND BASIN,. AUSTRALIA.

AN B4

MNCIRM TOTAL

FFE FERICENT -

METHANE 0.0
ETHANE 0.0
FROPANE 0.0
IBUTANE L
NELTANE SR&. T

ITFENTANE SEEe e 17482
S Wb MH
O, OO

MFENTANE WAL
SE-0NE 0.0
CRPENTANE =g, 4
2a-0MEB VS
E~MF 1227.4
eiuie =), 5

RHEXANE A

1TE-DMCF 415, 0
1T2-0OMCE s72.

S-EFENT

S 2ad-THE .
5. 48 NHEFTANE 72,0
LE-LpsE 104,11
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el
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7. Sl

b R

4, s
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M BEOW, 0O 17,30

aw-nME 0.0
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AE-DMF 0.0
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an-IME . SOE.
H-FHEX =
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e
[

Khae]
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FFE
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[N A o) 0.3
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METHANE
ETHANE

FROFANE
TRUTANE
MNELTANE

IPENTANE -

NFENTAN
- TIME
CRENTAN
2 E-OIME
=
E-MP
NHE X ANE

CHE X ANE
EE-DIME
11 ~0MECF
2~MHEX
- TIMF
F~MHEX

F T T =

ALl

CopF
GASOL INE

SLINF TS,

ToTAL
FFR

0.0

0.0

3
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[xx]
L]

LIy 2]
SN D1 O

e
D =B O

=

O

3.
E 43, &

L Y
E s ]
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mE, 7
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.
{oimm F

M
IZH
MCH
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FARAFEIN TNDEX 1
FARGFFIN INDEX

GIFFSLAND BASIN,
NEIFRM
FERCENT

Ea 05
& SA

.
e LY

10,57
.17
1.4&0
Q.20
g 30
Ha 17

10,20
@. 13
O, 00
0,14
Q.08

11,25
0, 00
0. 00
1.54
1.0%
1.57
.30
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PERCENT

17427,
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7RI 41.%94

TORFE. 230 I

FPE

15wz, 4
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)
2 .

=2701.2

&5
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ALETRAL IA. 1970 H

ToaTAL
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TS0
1T2-0MCP
H-EFPENT
224-TMF
MHEFTANE
1020k
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F24. 4
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0,0
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Dl/0z
A /D
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LH /A MCF .23
FENT/TFENT. - S

NORM FERCENT

Rk~ =

R R §
3.4
4302

100.0

201.7

MNORM
FERCENT
1.1&
1.&4
0, 00
Y, D
5.7z
Q.1
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METHANE
ETHANE
FROFAME
ITBUTANE
NEUTANE
IFENTANE
NFENTANE
Sa-0ME
CRPENTANE

Sa-0rE

=M
E—-MF

NHE X ANE
MIF
- TIMP

CHE X ANE
aR-DME
11 ~[IMCE

e Kyt
SeMHEX
TCE-DMCP

ALL COMF
GAasOllINE

D7

MIF
IZH
MIZH
TaTAL

SLINF I SH-2,

TOTAL
FrE
0.0
0,0
0.0
121.4
4.9

PRHELT N
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141.7
0.0
0.0
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1.4
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A ]

17.0
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i

7. 38

O, 00
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0, OO0
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1.12
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1908,
Lo,
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el -

PEE
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421

FARAFFIN INDEX 1
FARAFFIN IMDEX

.
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Iy
G
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NORM
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ALETRALIA,

1 TE-DMCF
LT E=DMCF
B-EPENT

E4-TMP

NHEFTANE
1CE-DMEP
MiH
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ToTaL
FFR

13. 4
1=, 3
0.0
2,0
FO.0
0.0

100,.%

DIG COMP RATIOS

oi/0z
A Dz
I A
CH/MCF
FENMT/IFENT.

NORM FERCENT
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e
At w
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1 = 1 'l:i
10.4%
14.41

Q7%

1.03
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FERCENT
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0. 98
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He T

0. 00
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METHANE
ETHANE
FROFANE
IBLITANE
NELITANE
IFENTANE
NFENTANE
AE-UME
CPENTANE
AE-TME
2=iF
A-Mp
MHE X ANE
M
-
240

CHE XANE

R M TR
11-0OMcF

A-FHEX 5
EE-TMF
Z-MHEX
TOE-TMCP

ALL COmMP
GASOL TNE

NAFHTHENES

2&-7

MCF
H
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SLINF T SH-2,
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FrFE
Q.0
0,0
0.0
G b
1430

el 1
P

*l)(l'f}

“or D]
e P o

27.7
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140, 0
Fi.7
175.%
190, 2
0.0
1.%
0.0
140, &
0.0
Q.0
S
2.5

TOTAL=

FFE

1=0s.
lzoz.
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S,

FFR
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140, &
14504
4504, 4

FARAFFIN INDEX 1
FARAFFIN INDEX 2
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ALETRALIA, 2030 M

NCIRM
PERCENT

TOTAL.
FFE
1TZ-0MCRF 20,2
1 T2-0McE I
S=-EFENT Q.0
W E 22 TP 0,0
2L 05 NHEFTANE A 4
1k,éé {2 0.0
11.47 MCH 1645304
O.21
1.54

. 20
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B.9E
:'} '7/
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Q.00
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I’) Q0

7.531
O, 00
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1.%97
1.03
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1.1
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SIG COMP RATIOE

LI R Iy oS
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CHAMCE 0.74
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N
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'

R
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HaELE
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el ted W

100.0
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.21
0. 00
0. 00

) -]
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SUNF IS

METHANE
ETHANE
FROFANE
IRUTANE
NELITANE
IFENTANE
NFENTANE
SEe-TiME
CFENTANE
2E--DMEB
e
M

NHE XANE

e g T

E B N

HER-THRE
HE X ANE

HER-DME
1 ~EcE
B-MHEX S
2a-TME .
Se-MHEX
TE-OMicE

ALl COME
GASOL ITNE
MNAFHTHENES

D=7

MO
oH
MCH
TOTAL

FARAFFIN 1

Py

;H"‘:‘_:'v

FARAFFIN INDEX 2

B S L VIR VR O T L NPT VSO I 2 AN P ST S e 2RIy U S A D PN A

GIFFSLAND BAZIN.

TOTAL
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0.0
0.0
0.0
L=
1ada 1

HEEL

MNOFRM
FERCENT
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Dt

)

L
bl e
L L ] a
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et o i
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i
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1&0,. 8

I |

B § X1
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)
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°
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e’
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PR PY I "R Y

Doy s B WX I S S

Ei0,.0 1l.3%
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.0 0.1

F.7
a4, D 7.
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0.0 0.0 0
DE 4 P
LT 1. &0
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o 130
e B e
e ol R
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wE

Q.

NCORM

ToOTALS
' FERCENT

FFE

a4pEw,
AnEe,
91T, 44,73

2754, &4, 25

a e

FFE
S10.0
24,2

Copey
Gl 7

15219

MOEX 1

Q. &4
11.973

JANS =4

ALETRALTA,

1T3-0MCE
1T2-DMCP
H-EFENT
EE4-THF
NHEFTANE
1C2-DMCE
MECH

SIG COMP RATIOE

.2

4,57

orsoz
A /D2
oil/0z ey
CH/MCF O.&7
FENT/ZIFENT,

NORM FERCENT

.
B T I =
a s od

44,0
100.0

EOLD M

TOTAL
FFRE
HEL 0

142.0

0.0
0.0

22102 b

15.83

b2 T
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FERCENT
2 1S
0, Q0
0, O
14
0,7
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1.0
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FET42N

SLINF

METH&NE
ETHAMNE
FROPANE
IBLITANE
NELUTANE
ITFENTANE
NFENTANE
ST
CPENTANE
EE-DME
He-E
A-ME
NHEXANE
MF
T
24-LIMF
w=-THME
THE X ANE
IR,
11 -DmMcE

- BE--OME
HB-MHEX .
TEE-DMCE

ALL COME
GASTL ITNE

NAFHTHERNES aE1EE,

L7
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(N
MCH
TOT &L

FARAFF 1N
FARAFF IN
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TOTAL
FHE
0.0
0,0
0.0
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103284
2044, 4
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HEY. A

0765, 4
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0.0
0,0
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i
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=
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X
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-
g
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A
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=
X

o~
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&
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L
5

0.7
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R
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0,08
4, =5
O, 00
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ala el

NORM

FERCENT
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e I
b L ]
lamws,. s
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INOEX 2

BT e
i T P o

&F 08
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BAZIN,

ALIETRALLTA,

1 TE~[MCF
1 TE~[MCF
S~EFENT
24— THF
NHEFTANE
102 -OMGE
MCH

[ I O 5
A Sz S
D R ) et
CHAMCR 0.2
FENT/IFENT.

NORM FERCENT

5.0

1=3.3

1.7
100, 0

2090 M

TOTAL

SERT .
1078.7

1zaes..8

S1GCCOMP RATIOS

NI
PERCENT
CINC ]
=, (4
QL 00
O, O
4,81
0.9

11.50
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TOTAL

FFE
METHANE 0.0
ETHANE 0.0
FROFASNE Q.0
ITRUTASNE 4, 5
NEBUTANE 13052, &3
IFENTANE 101483, 4
NFENTANE a0l .S
s TME 2.7
CPENTANE 127141
2EA-UME L7253
M 3%&0.1
E-MF 1“wf i
NHE XANE mEERL, O
MCF f
g Ny 0,0
E4-LE 2.l
EE-THME .5
THE X AME SWERO, T
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-
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FENT/IFENT, 0.
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NORM FERCENT
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FETERQL

METHANE
ETHANE
FROFANE
IBLUTANE
NEIITANE
IFENTANE
NFENTANE
2a-~IME
CFENTAME
HEA-0ME
P
S

MNHE XANE

— L
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CHEXANE
SE-TME
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E=PHEX
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R
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NAFHTHEN

-7
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]
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TOTAL
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0.0
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0.0
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e
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B

SE.
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NEIRM
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NORM FPERCENT
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11.04%
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ALIETRALTA,

1 TE-DHCP
1 TZ2-DMCF
S-EFENT
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1o2-OMCF
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TOTAL.
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0.0
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0.0
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A SDE
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S3E.0
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0.0
0.0
0.0
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=
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FFR FERCENT

AL CoMF 10452, Cl/02 0. 7R
GAsOL ITNE o4, A /oe T )
NAFHTHENES 4577 . 43, T ol Ao o B
L7 B2, 54,71 CH/AMCE O 28
FENT/IFENT., Q.78
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METHANE
ETHANE
FRYFANE
IBLUTANE
NEUTANE
IFENTAMNE

TOTAL
R
0.0
0.0
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APPENDIX-2

Detailed Vitrinite Reflectance and Exinite

Fluorescence Date - Report hy A.C. Cook




A

£ v SN M EAE L

v

A e R IR 0

g

B

s

.
3

ST A L 3 N X B

KK No.

19076

19077

19078

19079

19080

19081

19082

Esso
No e

72738

72738

12736

72736

2735

275
~A

A/t

SUNFISH NO, 1

Depth ﬁvmax Range Rvmax N

m b4 b4

1602,7 0.41 0.34-0, 53
SwC

s

1834,4 0.41 0, 330,49
SWC

2073 0,49 0.36-0, 58
SWC

2295,1 0,55 0.45-0.63

. SWC

2477,7 0.40 0,30-0,64
SWC

2599,6 0,60 0,48+-0,67
SWC

2639 0.67 0, 33-0.76
SWC

8

20

25

25

28

29

27

Exinite f!uorescence
(Remarks)

Rare sporinite and phytoplankton, dull yeliow,.
(Claystone, partly calcarecus, D,0.m. rare to
sparse, V>I>. Vitrinite rare to sparse,
Inertinite and exinlte rare., Abundant
foraminiferal tests. Sparse pyrite,)

Sparse sporinlite and phytoplankton, yellow to
orange, rare cutinite, dull yellow and orange.
{Slitstone, D.o.m. abundant, V>E>I, Vitrinite
abundant, exinlte common and Inertinlte sparse
to common, Abundant pyrite.)

Common cutinlte and |]lptodetrinite, yellow
to orange, sparse to common sporinite, yel low
to orange, rare resinite, bright yellow, abundant

"desmocol |inite, weak brown., (Slitstone,

Dsoems abundant, V>E>l, Viirinite and exinlite
abundant, lnertinjte common, Common pyrite,)

Abundant sporinite and !lptodetrinite, yellow
to orange, common cutinite, yel low to orange,
sparse suberinite, dull orange, rare bltumen,
yel low, abundant vitrinite, weak brown. (Shaly
coal>coal>slitstones Coal Js vitrite>clarite.
Deoeme abundant, V>E>l, Vitrinite and exinite
abundant, Inertinite common, Abundant pyrite.)

Common cutinite and liptodetrinite, yellow

to orange, sparse sporinite, yellow, rare
resinlte, orange, rare suerinlite, duill orange,
abundant desmocol linite, weak brown, (S!ltstone,
D.oems abundant, I¥>or=E., Inertinlte abundant,
vitrinlte and exinjte common to abundant.

Sparse pyrlte.)

Abundant cutinite and sporinite, yellow to

dull orange, common liptodetrinite, yellow to
dull orange, sparse resinlte, greenish yel low
and yellow, sparse suberinite, dull orange,
abundant desmocol linlte, weak brown., (Silitstone,
shaly coal and coal. Coal Is vitrite>inertite,
V>I>E, D.o.m. abundant, V>E>l, Vitrinlite and
exinite abundant, lnertinite common. Sparse
pyrite.)

Sparse |lptodetrinite, orange to dull orange,

rare to sparse sporinite and cutinlte, orange

to dull orange, rare to sparse suberinite, dull
orange, rare resinite, yel low, rare ?phytoplankton,
yellow. (Sandstone and slitstone, D.o.me ’
abundant, Y>I>E, Vitrinite common fo abundant,
Inertinite common, exinlte sparse.) '
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APPENDIX 6
SYNTHETIC SEISMIC TRACE



WELL:

TD:.

KB:

WATER DEPTH:
POLARITY:

PULSE TYPE:

PEAK FREQUENCY:
SAMPLE. INTERVAL:
CHECKSHOT CORRECTIONS:

COMMENTS:

0929L

SYNTHETIC SEISMIC TRACE

PARAMETERS

Sunfish-2

2647 metres KB

21 metres

59 metres

Trough represents acoustic impedance increasé.

Zero phase, second devirative, Gaussian functior.

40 Hz to 1000m, 28 Hz to 1900m, 20 Hz to 2750m

3 metres

Yes

Sohic and density logs were edited as folldws:

Sonic: Readings at depths shalldwer than 795m KB
deleted.
Readings at depths greater- than 2635m KB

held constant at 272 us/m

Density: Readings at depths shallower than 1610m KB
held constant at 2.20 gm/ce.

Sonic and density logs were filtered with DESPIKE
as follows:

Sonie:  Window length - 5 metrés
Spike width =~ 2 metres
Threshold < 100%

Derisity: Window length <« 5 metres
~ Spike width 2 metres
Threshold ~ 100%

+
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This is an enclosure indicator page.
The enclosure PE902519 is enclosed within the
container PE902518 at this location in this

document.

The enclosure PE9

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

02

519 has the following characteristics:
PE9S02519

PES02518

Time Depth Curve - Seismic Trace
GIPPSLAND

WELL
VELOCITY_CHART
Time Depth Curve - Seismic trace

4/05/84
5/10/84
w833
Sunfish-2
ESSO
ESSO

Vic Govt Mines Dept)
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APPENDIX 7

PETROLOGICAL DESCRIPTION



‘W.;QE;-~Rewovered»fromijunk;baskejrat‘T,D,_of-2647m~KB;

garaphic: Description

Composition of’ sample: determined from point: counts: (500 points)

Plagicelase: 45%
Pyroxene: 29%:
Chlorite 17%
Magnetite: 8%:

This sample displays = cMaracteristic ophitic texture - a xenomorphic ~
granular texture with a distinctive relatiomship between the plagioclase
and pytoxene ctystals. Equigranular, and randomly oriented laths of
labradorite (Angg ) are enclésed in plates of clinopyroxene. This,
together with magnetife, constitutes the finer-grained groundmass in which
larger; éufiedral augite crystals octur. These larger augite crystals
eonisidered to be early-form, display marginal actionlite alteration at the
periphéry of aleng the éleavages. This alteration occurs as a result of
hydrothermal alteration; afid praduces & mottled texture. The care of
these augite éFystals is chloritized.

Spectacular vefmicular chlorite is & common alteration product with
extensive distributisn throughout the sample. Some evidence of open-space'
filling by chlofite is also obsefved. Chloritization is attr_;ibutefd to
gynatectié alteration: The plagioclase and finer grained clinopy;oxenes
show little eévidence for alteration, although the plagioclase laths have
suffered somé chlofitizations : |

Alteréd Dolerite,
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PE604509°

This is an enclosure indicator page.
The enclosure PE604509 is enclosed within the
container PE902518 at this location in this

document .

The enclosure PE604509 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

PE604509

PE902518

Well Completion Log

GIPPSLAND BASIN

VIC/P1l

WELL

COMPLETION_LOG

Completion Log (enclosure from WCR
vol.2) for Sunfish-2

14/10/83

w833
SUNFISH-2

ESSO EXPLORATION AND PRODUCTION
AUSTRALIA INC

Vic Govt Mines Dept)
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"PE905992

This is an enclosure indicator page.
The enclosure PE905992 is enclosed within the
container PE902518 at this location in this

document .

The enclosure PE905992 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

PES05992
PES02518

= Geological Cross Section A-A’

GIPPSLAND BASIN

= VIC/P1
= WELL

CROSS_SECTION

Geological Cross Section A-A’
(enclosure 1 from WCR vol.2) for
Sunfish-2

31/10/84

W833
SUNFISH-2

ESSO EXPLORATION AND PRODUCTION
AUSTRALTIA INC

Vic Govt Mines Dept)




PE904259

This is an enclosure indicator page.
The enclosure PE904259 is enclosed within the
container PE902518 at this location in this

document.

The enclosure PE904259 has the following characteristics:

ITEM_BARCODE =
CONTAINER_BARCODE =

NAME
BASIN
PERMIT
TYPE
SUBTYPE

DESCRIPTION =

REMARKS

DATE_CREATED =
DATE_RECEIVED =
= W833

W_NO

WELL_NAME =
CONTRACTOR =
CLIENT_OP_CO =

(Inserted by DNRE

PE904259

PE902518

Geological Cross Section

GIPPSLAND

VIC/P1l

WELL

CROSS_SECTION

Geological Cross Section (post-drill)
for Sunfish-2

31/10/84
25/01/85

SUNFISH-2
ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



" PE902520
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This is an enclosure indicator page.
The enclosure PE902520 is enclosed within the
container PE902518 at this location in this

document.

The enclosure PE902520 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

PE902520

PE902518

Top of Latrobe Group Structure Map
GIPPSLAND

SEISMIC

HRZN_CNTR_MAP

Top of Latrobe Group Structure Map,
Most Likely Case (enclosure from WCR)
for Sunfish-2

1/06/84
25/01/85
w833
Ssunfish-2
ESSO
ESSO

Vic Govt Mines Dept)



PES02521

This is an enclosure indicator page.

The enclosure PE902521 is enclosed within the
container PE902518 at this location in this

document.

The enclosure PE902521 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE

DESCRIPTION =

DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT _OP_CO

(Inserted by DNRE

PES02521

PEO02518

M.diversus Structure Map
GIPPSLAND

SEISMIC
HRZN_CNTR_MAP

M.diversus Structure Map, Most Likely

Case (enclosure from WCR)

1/07/84
25/01/85
w833
Sunfish-2
ESSO
ESSO

Vic Govt Mines Dept)

for Sunfish-2
REMARKS




PE902522

This is an enclosure indicator page.

The enclosure PE902522 is enclosed within the
container PE902518 at this location in this
document.

The enclosure PE902522 has the following characteristics:
ITEM_BARCODE = PE902522
CONTAINER_BARCODE = PE902518
NAME = Lower L balmei Structure Map
BASIN = GIPPSLAND
PERMIT =
TYPE = SEISMIC
SUBTYPE = HRZN_CNTR_MAP
DESCRIPTION = Lower L balmei Structure Map, Most
Likely Case (enclosure from WCR) for
Sunfish-2 ,
REMARKS =
DATE_CREATED = 1/06/84
DATE_RECEIVED = 25/01/85
W_NO = W833
WELL_NAME = Sunfish-2
CONTRACTOR = ESSO
CLIENT_OP_CO = ESSO

(Inserted by DNRE - Vic Govt Mines Dept)




PE604650

This is an enclosure indicator page.
The enclosure PE604650 is enclosed within the
container PE902518 at this location in this

document.

The enclosure PE604650 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

PE604650

PES02518

Well Completion Log

GIPPSLAND

VIC/P1

WELL

COMPLETION_LOG

Well Completion Log for Sunfish-2

14/10/83

25/01/85

w833

SUNFISH-2

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)
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