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GEOLOGICAL AND GEOPHYSICAL ANALYSIS
SUMMARY WELL PROGNOSIS
DEPTH (mKB)
FORMATION/HORIZON PRE-DRILL POST-DRILL
Gippsland Limestone 121 81
Lakes Entrance Formation 1081 1100
Gurnard Fm (M-1.1) 1376 1370
M-1.2 Reservoir 1388 1375.5
(Top of Coarse Clastics)
Base Tuna and Flounder Channel 1556 1558.5
Mid Palaeocene Marker | 2021 2016.5
Top C units 2911 3062
D 3021 3321

INTRODUCTION

Tuna-4 was spudded on May 18, 1984, and plugged and abandoned as a deep pool
discovery well on August 31, 1984, The well was designed to confirm a
commercial accumulation of o0il in the Top of Latrobe M-1 reservoir on the
western extremity of the Tuna Field. In addition, Tuna-4 was to test the
hydrocarbon potential of the deeper, intra-Latrobe L and T reservoirs, which
contain hydrocarbons in the main Tuna structure. The well was programmed to
drill beyond the 'T' to a total depth of some 3000m subsea so as to test the
deep 'C' units which had given hydrocarbon shows during the Tuna Field
drilling. In the event the well was deepened through a zone of continued
shows to a final T.D. of 3300m SS. The success of the well lay in the
confirmation of a commercial accumulation of oil in the M-1 reservoir, and the
new discovery of oil accumulations in the intra-Latrobe 'R' and 'S’
reservoirs. Table 1 is a list of Tuna-4 unit tops.

DRILLING HISTORY

The Tuna Field was discovered in 1968 with the drilling of the Tuna-1 wildcat
well (T.D. -3630.5m). Tuna-2 (T.D. =-2759.5m) and Tuna-3 (T.D. -2813.5m) to
the west and east of Tuna-1 respectively were drilled in 1968 and 1969 to
confirm and delineate the field. All three wells intersected hydrocarbon
zones in the M-1.2 and T-1 reservoirs. Tuna-3 also intersected oil in the

M-2, which as a hydrocarbon reservoir, is confined to the east of the field.
Development drilling from the 18 conductor Tuna ‘A' platform, commenced in
October 1978, and completed in January 1982, proved further hydrocarbon
reservoirs in the L, T-0.5 and T-2 units central to the main part of the field.

Batfish-1l was drilled off the southern flank of the Tuna Field in 1970, near
the crest of an intra-Latrobe closure on the low side of a down to the south
growth fault (the "Batfish Fault"). The well encountered uneconomic
accumulations of gas in the Paleocene section ('L' units).

Kahawai-l was drilled in 1982 on the north western edge of the Tuna M-1.2
reservoir to assess the hydrocarbon potential of inter-channel erosional-high
on westerly dipping M and L intra-Latrobe units. The closure lies between the
Tuna-Flounder and Marlin channels, and was interpreted to be sealed by the
channel fill shales and units of the Flounder Formation. The well intersected
the Tuna M-1.2 hydrocarbon accummulation as expected, but no hydrocarbon shows
were encountered in the primary target beneath the Eocene channel. The
channel was filled with a clean sandstone rather than the predicted shale, and
therefore did not provide a seal to the underlying sediments.
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Tuna-4 was drilled May to August, 1984, to the west of the NW-SE trending West
Tuna Fault. The well was sited as a pilot for the potential West Tuna
development, with the aim of delineating for development the M-1.2 o0il in the
good quality M-1.2.1 sands on the western flank of the field, away from the
poor quality M-1.2.2/ 1.2.3 sands in which the o0il leg occurs crestally. The
secondary objective of the well was to assess the potential of the

intra-Latrobe section between the West Tuna and Batfish Faults. The well
proved the existence of an 11.5m M-1.2 o0il leg in good sands, and discovered

new oll reservoirs in the intra-Latrobe R and S units.
STRUCTURE

At the top of "Coarse Clastics" level (Enclosure 1) the main Tuna Field is a
northeast to southwest trending anticline with four way dip closure, formed in
response to regional deformation during the late Eocene to early Oligocene
time. This structure is broadly mirrored in the intra-Latrobe, beneath the
Tuna-Flounder channel base unconformity, by the Mid Palaeocene Marker and L
and T horizons.

Above the base of the Tuna-Flounder channel, the Tuna Field structure extends
across West Tuna as the relatively gently dipping western flank, undisturbed
by any major faults at this level. Below the channel, the West Tuna
intra-Latrobe sediments of Late Cretaceous and Palaeccene age dip
south-westerly in a plunging anticlinal nose abutting the downthrown southern
side of the West Tuna Fault. This anticlinal nose is the flank of the main
Tuna Field anticline west of the fault. Closure in the intra-Latrobe relies
on seal against this major fault. The flank of the structure extends south
and east towards Batfish-l where it is disrupted by the down to the south
"Batfish Fault" which sub-parallels the West Tuna Fault.

Between the West Tuna and Batfish Faults and parallel to their trends, an
antithetic down to the north fault cuts the northwestern flank of the
anticlinal structure. Tuna-4 intersected this minor fault at approximately
-2300m SS, close to the base of the T-1 section.

Based on seismic interpretation this basic "faulted anticlinal flank"
structure continues at depth to at least the base of the T.lilliei level ('R’
reservoir), which is about -2500m SS in Tuna-4. Below that however, into the
N.senectus and C.triplex (probably approximate T.apoxyexinus equivalent)
zones, the current seismic does not allow reliable structural interpretation.
The 'S' units and below are assumed to be more or less conformably overlain by
the 'R', 'L' and 'T' units.

STRATIGRAPHY

For the comparison of West Tuna with the main Tuna Field area, stratigraphic,
environmental and reservoir descriptions are given for each of the
stratigraphic intervals intersected in Tuna-4.

M-1 RESERVOIR

In the Tuna Field the M-1.2 reservoir consists of four conformable units
interpreted to have been deposited during P. asperopolus zonule time. These
are, from the uppermost down, the M-1.2.1, M-1.2.2 and M-1.2.3, overlying the
M-1.2.4. They form the Top of Latrobe "Coarse Clastics" common to most other
Gippsland Basin fields, unconformably overlain by the marine M-1.1 Gurnard
Formation.

The four M-1.2 units constitute the uppermost (Unit 3) of three sets of
channel fill sequences in the Tuna-Flounder Channel. The lower two sets
(Units 1 and 2), each of which is separated by an unconformity, occur to the
southwest of Tuna-l, and are recognised in Tuna-1l, Tuna-2 and Batfish-l, but
are not seen in the central and northeastern Tuna field area, nor at Kahawai-1l
nor Tuna-4. Units 1 and 2 are non-reservoir shales, silts and grits,
interpreted to be deposited during Upper L. balmei to M. diversus zonule time.
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In the central development area of the Tuna Field, the M-1.2.4 unit is
interpreted to have been deposited as an offshore shale facies, with
interspersed minor submarine fan sediments (sandier sequences). In the
M-1.2.3 this grades through a more regularly interbedded upward coarsening
interval of sands/silts and shales, interpreted to represent an offshore to
lower shoreface transition. In the lower M-1.2.2 this typically becomes a
broadly upward coarsening marine sand interpreted as shoreface facies, grading
upward to a blocky foreshore marine to proximal delta marine sand in the
M-1.2.1., The M-1.2.1 sand sequence is characteristically broken at or just
below its mid section by a shale, which may coincide with a minor but abrupt
seaward change in coastal onlap, depositing an offshore or lower shoreface
facies sediment.

In Tuna-4 the good quality of the M-1.2 reservoir sands was as expected,
although the units were intersected at a structurally higher position than
anticipated (top of the M-1.2 12.5m high). This gives a gross gas column of
24.5m, and laterally extends the oil column further to the south-west than
interpreted pre-Tuna-4. Average porosity of the M-1 units is 23%, average
water saturation of the oil zone is 17%.

In the west Tuna area, as seen in Tuna-4, the M-1.,2.1 (including the minor
shale interval) is as seen in the main part of the field. The M-1.2.2, 1.2.3
and 1.2.4 however are represented by a sand pile of some 150m thickness to the
base of the Tuna-Flounder Channel. For the large part only very minor shales
(less than 2m thick) interrupt this sequence, with the exception of a 20m
shale in the lower half of the M-1.2.4. This constancy of sandy sedimentation
is interpreted to represent more landward deposition than that in the central
Tuna Field area, and has resulted from the stacking of beach and barrier sands
with deltaic channel sand input. The minor shales in the upper part of the
sequence may then be taken as delta fringe deposits. The 20m shale toward the
base of the M-1.2.4 overlies 10m of silty sand, over what is interpreted to be
a poorly sorted fine gritty sandstone. These sediments are interpreted to
represent channel base, possibly delta margin, deposition which is more
extensive (and of lower shoreface to offshore facies) in other parts of the
Tuna field area.

Overlying the M-1.2 in Tuna-4 is the glauconitic marine shale of the Gurnard

Formation. The sharp boundary between the two, representing an unconformity,
was caused by a relative sea level rise at the top of the M-1.2.1 interval.

L RESERVOIRS

In the central Tuna Field the L units comprise five significant reservoirs
deposited during the L. balmei zonule time. They are the L-95/100, L-110,
L-150/160, L-1.3 and L-350/400. These sediments lie beneath the base of the
Tuna-Flounder Channel, above and below the Mid Palaeocene seismic marker
horizon in the intra-Latrobe (Enclosure 2).

The upper L units (L-95/100, L-110 and L-150/160) in the main Tuna Field are
interpreted to be stacked point bar and crevasse splay sandstones/silts
interbedded with delta plain shales and interdistributary coals. The central
unit (L-1.3) which occurs immediately below the 'Mid Palaeocene Marker' (MPM)
is the largest of the L reservoirs and is interpreted to be a beach-barrier
bar complex deposited during a cycle of local marine transgression/regression.

The lower part of this sequence grades into silty and shaly marine sediments
with only thin sandstone lenses. The lower L units (L-350/40U0) are more
massive sands, interpreted to have been deposited in a braided stream
environment.

The L depositional units are interpreted to be present across West Tuna (Table
1). The upper L units, above the MPM (the L-95/100, L-110 and L-150/160
equivalents) were intersected in Tuna-4 between 1931m KB (base of the upper L.
balmei zone) and 2016m KB (Top of MPM). The sandstone units are of the order
of 5m=-10m thick, interspersed with similar thickness shales, and the sequence
is interpreted to have been deposited in a similar deltaic environment to that
of the main Tuna area described above for this sequence.
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The L-1.3 unit equivalent was intersected in Tuna-4 between 2037m KB and 2078m
KB, and was deposited in the West Tuna area as a clean beach or barrier bar
sand overlying an upward coarsening silt/shale of shoreface or offshore
affinities. Minor sands are interbedded with the shale near the base of the

unit (shoreface).

Below the L-1.3 in Tuna-4, correlation of the L-350/400 equivalents is not
well defined. A broadly upward coarsening shale to silt to sand between 2078m
KB and about 2100m KB (very similar in character in fact to the L-1.3) may
represent the L-350, and a section below this (2100m KB to approximately 2136m
KB) may represent the L-400 deposition. A facies change is clearly evidenced
from the central Tuna field L-350/400 units to west Tuna, where the L-350/400
equivalents are shaly with minor silty sands, interpreted to have been
deposited in a lower shoreface to offshore environment similar to the L-1.3.
At Tuna-2 the same pattern of shaly L-350/400 deposition is seen as at

Tuna~4. The predominantly shaly lithology continues with depth in Tuna-4
below the lower L units to 2180m KB, which marks the uppermost 5m thick sand
of (or above) the 'T' section. This interpretation places the L-350/400 in
Tuna-4 in the uppermost T. longus zone (based on the highest T. longus
recorded in a Tuna-4 SWC at 2089.4m KB). This is also the case at Tuna-2
(uppermost T. longus recorded at 1888.5m KB, in the middle of the interpreted
L-400 unit). No hydrocarbons were encountered in the 'L' unit equivalents in
Tuna-4.

T RESERVOIR

The intra-Latrobe T units, deposited during T. longus zonule time, can be
subdivided in the central Tuna Field on the basis of character and interpreted
environment of deposition. The interpretation separates within the 'T-1' an
upper point bar and crevasse splay sand/flood plain shale-coal system, from an
underlying, sandier, point bar to braided stream/flood plain system. Further
subdivision, into the T-0.5 (0.5.1/0.5.2), T-1 (T-1l.1 to 1.4 and T-1.5 to 1.7)
and T-Z reservoirs has been made, although a fieldwide correlation within the
subdivisions is difficult due to the discontinuous nature of the sands. The
T-1 contains the major intra-Latrobe oil accumulation in the central Tuna
Field.

The T-1 subdivision based on sand unit thickness and character is not clear in
Tuna~4., Broadly, character which typifies deltaic stream sedimentation is
recognised in the Tuna-4 T section, but subdivisions are tenuous. As a
preliminary correlation (Table 1), sands seen above the T-0.5 in Tuna-2 (and
elsewhere, eg. Tuna-1) can be correlated with sands in Tuna-4 between 2180m KB
and 2222m KB (blocky character, gentle upward fining pattern in the upper
sands: Detween 2180m-2186m KB, and 2196m-2222m KB) interpreted to be the
cleaner sands of channel to point bar deposition. This places the top of the
T-0.5 in Tuna-4 at 2222m KB, at the top of a predominantly shaly section of
interpreted deltaic to delta fringe or delta front deposition, down to the
base of the T sequence at 2349m KB (a similar thickness T section to that in
Tuna-l and Tuna-2). Sands within this interval are mostly less than 5m thick,
and are interpreted to represent point bars or crevasse splay deposition. No
hydrocarbons were encountered in the 'T' unit equivalents in Tuna-4.

R RESERVOIRS

Hydrocarbon shows were encountered within the newly named 'R' units below
2388m KB. This interval, although now believed to have been penetrated in
Batfish-1 and five earlier Tuna wells, had not previously been found to
contain hydrocarbons, and pre-Tuna-4 did not carry a reservoir designation.
The R units, deposited during the T. lilliei zonule time, are interpreted to
have been deposited in a fluvial to deltaic environment, in which sands were
deposited as channel and point bar sediments interbedded with overbank,
interdistributary and delta fringe shales and silts. Minor upward coarsening
sequences in the sands may indicate prograding sand bank deposition.
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Pressure data from Tuna-4 indicate two separate oil systems within the R,
separated by a 15m shale seal (Table 1). Coring, logging and pressure data
established two main stacked gross oil columns of approximately 57.5m (top
Upper R to top Lower R) and 45.5m (top Lower R to top of base seal). Based on
log analysis (Appendix 3), the average net to gross ratios of the two systems
is 28%, the average porosity of the reservoir sands is 18%, and the Sw is 45%
for the Upper R, and 58% for the Lower R. The two reservoirs are not however
separable according to their depositional environment nor net to gross sand
contents. The pattern of fluvio-deltaic sedimentation continues with depth
down to the top of the underlying dolerite intrusion between 2694m KB and
2734m KB in Tuna-4.

T.lilliei units ('R' equivalents) beneath the basal T-1 beds and above the C.
triplex zone had, prior to Tuna-4, been penetrated by Tuna-l, 2, 3, A-2 and
A-18, and Batfish-l. As a preliminary correlation the 40m section of
shale/silt below the postulated T-1 section in Tuna-4 (i.e. below 2349m KB;
probably the T-1.7 to T-2 equivalent) may be correlated with very similar
shaly sections in Tuna-l, 2, 3, A-2 and A-18. Below this shaly section,
direct correlation of individual lensing and channel truncated units may not
be possible, but the character of the overall sedimentation package of the
relatively sandy 'R' section is certainly similar in these wells.

Correlation of the Tuna-4 'R' units with Batfish-1l is more difficult, as the
units penetrated in Batfish at the 'R' level consist of thicker shales and
less sand than elsewhere, and contain some marked upward coarsening sands.
These Batfish units must be regarded as representing a shift of depositional
environment from the fluvio-deltaic environment of the 'R' interpreted for the
Tuna wells, to swampy lagoonal facies deposition (to estuarine) with tidal
channel deposits.

S RESERVOIRS

The S reservoirs, deposited during N. senectus zonule time, were intersected
in Tuna-4 between 2652m KB and 3062 m KB.

Logging, coring and pressure data suggest a number of separate hydrocarbon
systems within this interval. Based on preliminary log analysis, porosities
of these reservoir sands vary between 12% and 18% (commonly 13%) and Sw varies
from 35% to 65%.

The upper part of the S units is interpreted to consist of channel and point
bar sands and minor interdistributary or overbank shales and silts. In the
lower section (below approximately 2830m KB) thicker shale units are more
common, The shales are 5-15m thick, and up to 45m thick near the base of the
S (2950m KB-2995m KB). The nature of these sediments suggests a delta fringe
to flood plain environment of deposition, a pattern of sedimentation which was
begun in the T. apoxyexinus zone below the S units.

Equivalents of the 'S' units are interpreted to have been previously
penetrated in Tuna-l, 2, 3, A-2 and A-18, and Batfish-1l. Although unit for
unit correlation of the 'S' across the Tuna Field is tenuous, and, indeed,
probably not possible, the N. senectus section in each of these wells is
100-400m thick, has the same overall character of a sandier section with thin
shales in its upper part, over a shalier section with thin sands, and has the
same internal geometry of units. As with the 'R' correlation, the 'S' is
difficult to correlate in Batfish-l1. The Batfish section consists of thicker
shales throughout, more characteristic of the lower 'S' in other wells
(especially Tuna-1l, 2 and 4), and similar comments to those made above for the
'R' relating to depositional environment shift might be made for the 'S'.

C WNIT EQUIVALENTS

Beneath the S reservoirs, from 3062 mKB to TD (3321 mKB) the sediments are
interpreted to have been deposited during T.apoxyexinus zonule time, which is
believed to probably be equivalent to the C.trip%ex zone (i.e. 'C' units)
penetrated in Tuna-l below 2652m, but not intersected by Tuna-2 nor Batfish-1.
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Tuna-4 encountered scattered hydrocarbon shows in tight and non-net sections
throughout this interval.

Below the S, part of core 12 of Tuna-4 (3274m-3283m KB: in the 'C' units) is
interpreted to be of a marginal marine shale, based on the presence in the
core of dinoflagellates and achritarchs, and the bioturbation of the
sediment. This conforms well with the sequence of lower floodplain to delta
fringe deposition as interpreted from the log character of the deeper
sediments, with a marginal marine influence on estuarine/tidal channel
sedimentation, gradually becoming more fluvio-deltaic landward deposition up
the sequence.

HYDROCARBONS

Tuna-4 intersected a gross gas column in the M-1.2 'Coarse Clastics' reservoir
of 24.5m over a thin oil column of 11.5m, in good quality M-1.2.1,
M-1.2.2/1.2.3 reservoir sands. Based on log and core data the M-1.2 gas-oil
contact in Tuna-4 is at 1400 mKB (-1379 mSS), and the oil-water contact is at
1411.5 mKB (~1390.5 mSS). No further hydrocarbons were encountered beneath
the M-1.2 OWC to the base of the Tuna-Flounder channel.

No hydrocarbons were encountered beneath the Tuna-Flounder channel in the
equivalent of the L and T units above and below the Mid Palaeocene Marker.

Tuna-4 intersected a gross oil column in the upper R reservoir of 43m from the
top of the reservoir sand at 2465.5 mkB to the top of the base seal at 2508.5
mkB. The lower R reservoir in Tuna-4 has a gross oil column of 45.5 m from
the top of the reservoir sand immediately below the intra-R seal to the base
seal at 2568.5 mkB. O0il-water contacts were not intersected above nor below
the intra-R seal.

The S reservoir interval spans a gross hydrocarbon bearing column of some
400m, consisting of a number of hydrocarbon reservoir sands separated by shale
seals. No clearly defined gas-oil nor oil-water contacts were intersected
over the interval.

The Tuna-4 RFT pressure data from the R reservoir (Fig. 2) provides oil water
contact depth interpretations for both the Upper and Lower R. A water
gradient interpretation of 1.44 psi/m, derived from data from the overlying
and underlying formations, is shown in Figure 2. This water gradient
interpretation provides an oil water contact for the Upper 'R' of 2537.5 mkB
(-2516.5mSS), and for the Lower 'R' of 2570mkB (-2549mSS).

The Tuna-4 RFT pressure data from the S-reservoirs (Fig. 3) illustrates the
complexity of this reservoir system. The data points on the plot
progressively step out into further overpressured regimes with depth, and
correlation of any grouping of data on Figure 3 is tenuous. No oil-water
contacts can be clearly established.

GEOPHYSICAL ANALYSIS

The mapping of the Tuna structure was carried out using 1976 and 1980 seismic
data with a line spacing of 0.5 km or less. The data has been reprocessed
except for lines G76A-2015, 16, 17 and 18, and all lines migrated. All of the
Tuna exploration and development wells as well as Kahawai-1l, Batfish-1 and
Morwong-l were used for control.

The horizons mapped pre-drill include:

Top Latrobe Group (Gurnard formation)
Top "Coarse Clastics"

Base of Tuna-Flounder Channel

Mid Palaeocene Marker

T. lilliei
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Depth conversion to the Top Latrobe was carried out using hand smoothed VNMO
data taken from the 1976 data. The Top of Latrobe Group Curnard Formation
came in ém high to prediction. This 0.5% error was corrected by adjusting the
VNMO conversion factor map.

The Top of Coarse Clastics came in 13.5m high to prediction. The Gurnard
isopach map was adjusted accordingly, and a revised Coarse Clastics map
generated.

Pre-drill it was interpreted that there would be 12m of net sand within the
expected 12m oil column of the M-l reservoir.

Depth conversion to the base of Tuna-Flounder channel and Mid Palaeocene
Marker was achieved by isopaching down from Top Latrobe. Interval velocities
between the horizons were smoothed and tied to the wells. The Base of the
Tuna-Flounder Channel came in 2.5m low to prediction, and the Mid Palaeocene
Marker 4.5m high to prediction. In both cases, errors were due to slight
inaccuracies of the interval velocities used.

The post-drill Top of R-Reservoir map was generated by taking a constant
isopach of 79m and adding it to the pre-drill T. lilliei depth map.
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TABLE 1: INTERPRETATIVE DATA, TUNA-4



INTRODUCTION

Seventeen sidewall core samples and eleven samples of core (four from core 1
and seven from core 12) were examined for their foraminiferal content in
Tuna-4 from 1360.1m to 3280.42m. All core and sidewall core samples from the
Latrobe Group were barren of foraminifera with the exception of SWC €0 at
1375.5m which contained a sparse agglutinated foraminiferal assemblage and SWC
45 at 1522.1m which contained rare Bathysiphon sp.A.

Depth Discrepancy : log vs sample depths

Core analysis of core 1 (1380 - 1389m) indicate that there is a substantial
mismatch (3.9m) with well log response at the corresponding depth interval.
On the basis of log character core 1 eguates with the interval

1383.9 - 1392.9m.

A discrepancy of approximately .9m was also detected between sidewall core
sample lithologies and corresponding log character across the condensed
glauconitic section at the top of the Latrobe Group (see Table overleaf).
Sidewall core depths appear to be approximately .9m too deep when correlated
with the bulk density, neutron porosity and PEF log. For example the
pyritic-rich sidewall core sample at 1374.9m (SWC 61) equates with the density
spike and PEF spike at 1374.0m. Likewise SWC 59 at 1376.0m was age-dated as
lower N. asperus (A. diktyoplokus dinoflagellate Zone) by Macphail (1984) yet
on the basis of log character this sample occurs within the Flounder Formation
which is known to be P. asperopolus or older in age. The top of the Flounder
Formation in Tuna-4 is selected at 1375.5m on the basis of base of caving as
indicated by the caliper log. The sharp density break at 1374.5m (base of
pyritic horizon) does not represent the base of the Mid Eocene intra-Latrobe
marine glauconitic/pyritic sandstone unit. SWC 59 at 1376.0m has a corrected
depth of 1375.1m when correlated with well log response.




SAMPLE  SAMPLE  ADJUSTED
- TYPE DEPTH DEPTH LITHOLOGY # UNIT
(mKB) *
SWC 65 1370.0 1369.1 recrystallized Ls Lakes Entrance Fm.
Log break at 1370.0m
SWC 64 1371.3 1370.4 oxidized greensand Top of Latrobe
SWC 63 1372.8 1371.9 glauconitic sandstone Greensand
Log break at 1372.7m
SWC 62 1374.0 1373.1 micaceous siltstone intra-Latrobe
SWC 61 1374.9 1374.0 pyritic, glauconitic siltstone glauconitic/
SWC 60 1375.5 1374.6 slightly glauconitic f.g. sandstone pyritic sandstone
SWC 59 1376.0 1375.1 slightly glauconitic sandstone & siltstone
{.0g break at 1375.5m
Core 1 1381.90 1385.80
Core 1 1382.80 1386.70 Flounder
Core 1 1383.50 1387.40 Formation
Core 1 1384.68 1388.58

Sk

* adjusted to match logs

lithology based on washed residue.
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Tables 1 and 2 provide a summary (Basic and Interpretative) of the
palaeontological analysis in Tuna-4. A summary of the biostratigraphic
breakdown of the stratigraphic units in the well is given below.

AGE UNIT ZONE DEPTH (mKB)
Early Miocene Lakes Entrance F 1360.1 - 1365.1
Early Miocene Formation GorF 1367.1 - 1369.5

- _ Indeterm. 1370.0

Log break at 1370.0m (Mid Miocene Marker)
- Top of Latrobe Indeterm. 1371.3
* Late Eocene greensand Middle N. asperus 1372.8

Log break at 1375.5m (40 Ma)
* Middle Eocene intra-Latrobe Lower N. asperus 1374.0 - 1376.0
glauconitic and pyritic
sandstone, siltstone

1 0og break at 1375.5m (49.5 Ma)

* Early Eocene Flounder Formation P. asperopolus 1381.90 - 1560.5

{ og break at 1559.0m

* pge based on palynology (Macphail, 1984)



GEOLOGICAL COMMENTS

The P. asperopolus Flounder Formation channel fill in Tuna-4 (1375.5 - 1559.0m)
consists predominantly of upper shoreface sands. Sidewall core samples from

this sandy interval have yielded mainly spore/pollen assemblages and only rare
dinoflagellates (Macphail, 1984). A marine shale unit near the base of the
Flounder Formation (1516 - 1532m) has yielded common dinoflagellates
(Macphail, 1984). Lithological and palaeontological evidence indicate a
deeper and more marine environment of deposition of the P. asperopolus

Flounder Formation channel fill in the Flounder wells than for Tuna-4.

The Flounder Formation is disconformably overlain by an intra-Latrobe
glauconitic and pyritic sandstone-siltstone unit. The unit has been age-dated
as lower N. asperus, with sidewall core samples at 1374.9, 1375.5 and 1376.0m

being assigned to the A. diktyoplokus dinoflagellate Zone (Macphail, 1984).

The sidewall core sample at 1375.5m contains a sparse agglutinated benthonic
foraminiferal assemblage which unfortunately is of no stratigraphic or

environmental value.

The intra-Latrobe glauconitic and pyritic sandstone-siltstone unit is
disconformably overlain by the top of Latrobe greensand. Palynological
evidence supports a time break between sidewall core samples at 1374.9m

(A. diktyoplokus dinoflagellate Zone - lower part of N. asperus spore/pollen

Zore) and 1372.8m (Middle N. asperus Zone). A subtle density and sonic log
break at 1372.7m has been selected as the disconformity surface between the
two units. Evidence from other wells in the Gippsland Basin indicates that
the 40 Ma type-l unconformity of Vail et al. (1977) equates with the base of

the Middle N. asperus Zone.

The top of Latrobe greensand is disconformably overlain by the Lakes Entrance
Formation. The hiatus between the two units spans the Oligocene and the lower

part of the Early Miocene (i.e. approximately 20 my). The disconformity at
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1370m probably equates with the Mid Miocene Marker. Most samples from the
base of the Lakes Entrance Formation in Tuna-4 consist of planktonic
foraminiferal ooze and are interpreted to have been deposited in a bathyal
palaeoenvironment.

BIOSTRATIGRAPHY

The Tertiary biostratigraphy in Tuna-4 is based on the Gippsland Basin
planktonic foraminiferal zonal scheme of Taylor (in prep.).

Indeterminate Interval: 3275.45 - 3280.42m (core 12)

The interval is barren of calcareous microfossils and agglutinated benthonic
foraminifera. Macphail (1984) assigned the interval to the T. apoxyexinus
spore/pollen Zone and noted an associated dinoflagellate assemblage indicative
of a marine environment.

Indeterminate Interval: 1522.1 - 1531.0m

Two sidewall core samples (1522.1 & 1531.0m) from a shale near the base of the
Flounder Formation (1516 - 1532m) were checked for their foraminiferal content
and found to be barren of calcareous microfossils. The samples contained
common dinoflagellates and are assignable to the P. asperopolus spore/pollen
Zone (Macphail, 1984). The sidewall core sample at 1522.1lm contains rare
specimens of the large, fine grained agglutinated foraminiferal species,

Bathysiphon sp. A.

Indeterminate Interval: 1381,90 - 1384.68m (core 1)

Four samples of core 1 (1381.90, 1382.80, 1383.50 and 1384.68m), representing
the upper part of the Flounder Formation in Tuna-4, were checked for their
foraminiferal content and found to be barren. The interval is P. asperopolus
in age (Macphail, 1984).

Indeterminate Interval: 1374.0 - 1376.0m

Only one sample of the intra-Latrobe glauconitic and pyritic
sandstone/siltstone unit (SWC at 1375.5m) yielded a foraminiferal assemblage.
The assemblage consists of the following agglutinated foraminiferal

species : Bathysiphon spp., Bolivinopsis cubensis, Cyclammina rotundata and

Cyclammina sp. The assemblage is not age diagnostic. Macphail (1984)
assigned the interval to the lower N. asperus spore/pollen Zone.
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Indeterminate Interval: 1371.3 - 1372.8m

All samples of the top of Latrobe greensand in Tuna-4 are barren of
foraminifera. Palynological evidence indicates that the SWC at 1372.8m is
Middle N. asperus in age (Macphail, 1984).

Indeterminate Interval: 1370.0m

The lowermost sample of Lakes Entrance Formation in Tuna-4 (SWC at 1370.0m)
contains a severely recrystallized planktonic foraminiferal assemblage which
is not age diagnostic. Macphail (1984) assigned the sample to the

P. tuberculatus spore/pollen Zone.

Zones G or F : 1367.1 - 1369.5m

The uphole entry of Globigerinoides trilobus at 1369.5m defimes the base of
Zone G in Tuna=-4. The common occurrence of Globorotalia miczea miozea within

the interval indicates a position high in Zone G. Although the Zone F
indicator species Globigerinoides sicanus is absent in the interval it is
quite possible that the assemblage is Zone F in age. Evidence from other
wells in the Gippsland Basin has shown that the species makes a patchy first
appearance (Rexilius, 1983). The use of Globigerinoides sicanus as a defining
event in the Gippsland Basin has limitations. When the species is present
without its descendant Praeorbulina glomerosa a definitive Zone F assignment
is indicated. It is now clear however that a Zone G assemblage in the

Gippsland Basin (presence Globigerincides trilobus without G. sicanus) may in
many cases be Zone F in age. The problem can be resolved by recognition of
the Mid Miocene Marker on the sonic log. The Mid Miocene Marker has been
shown to occur within Zone F in the Gippsland Basin (Rexilius, 1983). In
Tuna-4 it is likely that the top of the Latrobe Group equates with the Mid

Miocene Marker.

Zone F : 1360.1 - 1365.1

The rare occurrence of Globigerinoides sicanus at 1365.1m defines the base of
definite Zome F in the well. The species however was not found in samples

above this level.,
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TABLE 1

SUMMARY OF PALAEONTOLOGICAL ANALYSIS, TUNA-4, GIPPSLAND BASIN
INTERPRETATIVE DATA

NATURE DEPTH PLANKTONIC PLANKTONIC
OF (mKB) FORAMINIFERAL  PRESERVATION FORAMINIFERAL ZONE AGE COMMENTS
SAMPLE YIELD DIVERSITY
SWC 72 1360.1 High Moderate Moderate F Early Miocene
SWC 71 1362.6 High Moderate Moderate F Early Miocene
SwC 70 1365.1 High Good Moderate F Early Miocene
SWC 69 1367.1 High Moderate Moderate/Low For G Early Miocene
SWC 68 1368.0 High Moderate Moderate For G Early Miocene
SWC 67 1369.0 High Moderate Moderate/Low For G Early Miocene
SWC 66 1369.5 High Very poor Low For G Early Miocene
SWC 65 1370.0 High Very poor Very low Indeterm. -
SWC 64 1371.3 Barren - - - -
SWC 63 1372.8 Barren - - - -
SWC 62 1374.0 Barren - - - -
SWC 61 1374.9 Barren - - - -
SWC 60 1375.5 Barren - - - - Agglutinated forams only
SWC 59 1376.0 Barren - - - -
Core 1 1381.90 Barren - - - -
Core 1 1382.80 Barren - - - -
Core 1 1383.50 Barren - - - -
Core 1 1384.68 Barren - - - -
SWC 45 1522.1 Barren - - - - Rare Bathysiphon sp. A
SWC 44 1531.0 Barren - - - -
Core 12 3275.45 Barren - - - -
Core 12 3277.88 Barren - - - -
Core 12 3278.20 Barren - - - -
Core 12 3278.42 Barren - - - -
Core 12 3279.30 Barren - - - -
Core 12 3277.80 Barren - - - -
Core 12 3280.42 Barren - - - -

SWC 5 3281.0 Barren - - - -




TABLE 2:

BASIC DATA

Foraminiferal Data, Tuna-4

RANGE CHART: Tertiary Foraminifera



TABLE 2

SUMMARY OF PALAEONTOLOGICAL ANALYSIS, TUNA-4, GIPPSLAND BASIN

BASIC DATA

NATURE DEPTH PLANKTONIC PLANKTONIC

OF (mKB) FORAMINIFERAL PRESERVATION FORAMINIFERAL
SAMPLE YIELD DIVERSITY
SWC 72 1360.1 High Moderate Moderate
SWC 71 1362.6 High Moderate Moderate
SWC 70 1365.1 High Good Moderate
SWC 69 1367.1 High Moderate Moderate/Low
SWC 68 1368.0 High Moderate Moderate
SWC 67 1369.0 High Moderate Moderate/Low
SWC 66 1369.5 High Very poor Low
SWC 65 1370.0 High Very poor Very low
SWC 64 1371.3 Barren - -
SWC 63 1372.8 Barren - -
SWC 62 1374.0 Barren - -
SWC 61 1374.,9 Barren - -
SWC 60 1375.5 Barren - -
SWC 59 1376.0 Barren - -
Core 1 1381.90 Barren - -
Core 1 1382.80 Barren - -
Core 1 1383,50 Barren - -
Core 1 1384.68 Barren - -
SWC 45 1522.1 Barren - -
SWC 44 1531.0 Barren - -
Core 12 3275.45 Barren - -
Core 12 3277.88 Barren - -
Core 12 3278.20 Barren - -
Core 12 3278.42 Barren - -
Core 12 3279.30 Barren - -
Core 12 3277.80 Barren - -
Core 12 3280.42 Barren - -
SWC 5 3281.0 Barren - -
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INTRODUCTION

One hundred and seven sidewall cores and twenty conventional cores were
processed and examined for spore-pollen and dinoflagellates. Recovery was
fair and preservation and diversity in the Late Cretaceous section unusually
good. The well contains the only closely sampled interval of Santonian

T. apoxyexinus Zone recorded to date in the Gippsland Basin.

Lithological and log analyses reveal discrepancies in depth of approximately
0.9m for SWC's 59-64 and 3.9m for Core 1. Drillers depths are used throughout
this report including the summary below of lithological units and

palynological zones from the base of the Lakes Entrance Formation to the total -
depth of the well. Occurrences of spore-pollen and dinoflagellate species are
tabulated in the accompanying range chart. Anomalous and unusual occurrences
of taxa are listed in Table 2.

SUMMARY
AGE UNIT ZONE DEPTH (mKB)
Early Miocene Lakes Entrance Fm. P. tuberculatus 1362.6 - 1370.0
: Log break at 1370.0m

Late Eocene Top of Latrobe greensand Middle N. asperus 1372.8

{ og break at 1375.5m
Middle Eocene Intra-Latrobe glauconitic Lower N. asperus 1374.0 - 1376.0

pyritic sandstones and shales
sandstone, siltstone

{og break at 1375.5m
Early Eocene Flounder Formation P. asperopolus 1381.90 - 1560.5

{_og break at 1559.0m
Early Eocene Lower M. diversus 1574.3 - 1581.8
Paleocene Upper L. balmei 1626.1 - 1816.0
Paleocene Lower L. balmei 1917.9 - 2025.8
Maastrichtian Upper T. longus 2067.2 - 2299.5
Campanian Lower T. longus 2336.1
‘Campanian T. lilliei 2412.0 - 2659.5
Campanian N. senectus 2815.0 - 3043.0
Santonian T. apoxyexinus 3070.0 - 3309.5

TD 3326 m



GEOLOGICAL COMMENTS

1.

The Tuna-4 well contains a continuous sequence of zones from the Santonian
T. apoxyexinus Zore up to the Early Eocene Lower M. diversus Zone. These
are unconformably overlain by the P. asperopolus Zone Flounder Formation
channel fill. These in turn are disconformably overlain by a condensed
sequence of Middle and Late Eocene greensands, the uppemmost of which
forms the Top of Latrobe.

The occurrence of Lower M. diversus sediments at Tunma-4 reflects its
marginal position with respect to the Flounder Channel. Since the channel
is cut into Upper M. diversus Zone sediments at Kahawai-l, into Lower

M. diversus Zone sediments at Tuna-3 and Morwong-1, and into Paleocene L.
balmei

Zorne sediments at Tuna-2, deep incision during the channel-cutting

event(s) was confined to a relatively narrow approximately north

north-west to south south-east trending belt. Although channel cutting in
this area was occurring during or at the end of the Early Eocene Upper

M. diversus Zone, earlier episodes of chanrel cutting remain a possibility.

The Flounder Formation primarily consists of upper shore face sands with a
2.5m thick unit of shales between 1382.5 and 1385m representing coastal
plain sediments (V. Rahmanian pers. comm.). Samples of these shales
contain extremely rich, well-preserved palynofloras including large
diameter pollen types which are unlikely to have been transported far from
the plant source(s). Dinoflagellates are rare to absent in this section
but become common in a marine shale unit between 1516 to 1532m near the
base of the channel. The low diversity of dinoflagellates is consisted
with relatively shallow water depths. The sidewall core at 1559.5m (a
coal) contains a good L. balmei Zone palynoflora. Mislabelling of this
sample is more likely than reworking.

The glauconitic sandstone-siltstone unit overlying the Flounder Formation
is a condensed sequence of Middle N. asperus Zone and Lower N. asperus
Zore [A. diktyoplokus Zone] sediments. The palynological data support the
existence of a disconformity at 1372.7m [log depthl.
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5. A mixed P. asperopolus/Lower N. asperus Zone palynoflora occurs in the
lowermost sample [SWC 59, 1376.0m] containing glauconite. Rexilius (1984)
has commented on the mismatch between sidewall core sample lithologies and
corresponding log character in this interval, and has assigred SWC 59 an
adjusted (log) depth of 1375.1m, i.e. above the log break defining the top
the Flounder Formation. Whilst the abundance of the Lower N. asperus Zone
dinoflagellate, Areosphaeridium diktyopolokus supports this thesis, it is
possible that both the Lower N. asperus Zone palynomomphs and glauconite
have been translocated down into the top of the Flounder Formation by

bioturbation.

6. Marginal marine enviromments are represented by samples at 1626.1, 1772.2
and (?) 1816.0m [Upper L. balmei Zone]; 2089.4m [I. druggii, Upper
T. longus Zorel; (?) 2852.5, 3026.0 and 3043.0m [N. senectus Zone]; 3100,
3218.5 and 3275.78 to 328l.0m [T. apoxyexinus Zone]. Freshwater (?)
lacustrine environments are represented at 3302.5 and 3309.5m

[T. apoxyexinus Zore].

7. The "mid Palaeocene" seismic marker (predicted depth 2000m) occurs within
the Lower L. balmei Zone but close to the Paleocene/Late Cretaceous
boundary (2067.2m). This indicates either relatively low rates of
sedimentation or a hiatus in deposition during the Danian.

BIOSTRATIGRAPHY

The zone boundaries have been established using the criteria of Stover and
Evans (1973), Stover & Partridge (1973), subsequent proprietry revisions
including Macphail (1983), and palynological data from the Morum-1 well, Otway

Basin.

Zonation of the Late Cretaceous section has necessitated the erection of
several new 'ms' species and the transfer of other existing 'ms' species to
formally described taxa. These are:

previously cited as Tricolpites sabulous var. B.

Tricolpites labrum

previously cited as Proteacidites adenanthoides
(late K var.)
previously cited as N. cf senectus, N. cf endurus

Proteacidites ademonosus

Nothofagidites waipawaensis

N. kaitangata previously cited as N. endurus



Tricolporites apoxyexinus Zone 3070 to 3309.5m

The occurence of the ms species Tricolpites sabulosus var. A indicates the
sample at 3309.5m is T. apoxyexinus Zoné in age. This species is
morphologically related to T. gillii Cookson and T. sabulosus Dettman &
Playford, both of which first appear in the T. apoxyexinus Zone in Morum-1l.
Although T. sabulosus var. A differs from T. labrum in that thickened exinous
ridges do not occur along the colpi, the range of variation in the latter

species suggests T. sabulosus var. A may prove to be an end member of

T. labrum. The sample includes the freshwater alga Pediastrum, a freshwater
Deflandrea sp. and an acritarch. This acritarch and a spore which first
appears in the T. apoxyexinus Zone, Latrobosporites amplus, occur at 3302.5m.

The first appearances of Tricolpites gillii and T. labrum are at 3278.42m.
This sample occurs within a section (3275.78 - 3281.0m) characterized by
extensively pyritized spore-pollen and containing infrequent occurences of
dinoflagellates belonging to at least 3 taxa: (i) Deflandrea sp. nov.
distinguished by numerous small elliptical-circular foveae in the periphragm;
(ii) a species resembling Areosphaeridium diktyoplokus in that it possesses
perforate platform-like tips on discrete processes but of unknown archeopyle

organization; and (iii) a species with numerous ? interconnected processes
provisionally referred to the genus Adnatosphaeridium. Pyritized palynofloras
lacking dinoflagellates occur at 3100.0m and 3218. 5m.

The upper boundary of the zone is placed at 3070.0m, the highest sample
containing T. gillii but lacking Nothofagidites.

Nothofagidites senectus Zone: 2815.0 to 3043.0m

The base of the zone is defimed by the first appearance of Nothofagidites
senectus at 3043.0m. Nothofagidites waipawaensis appears at 3043.32m and both

species together with N. kaitangata become increasingly common above 2992.0m.
Otherwise the palynofloras are similar to those of the T. apoxyexinus Zone in
that the dominant taxa are gymnosperm pollen (particularly Podocarpidites,
Phyllocladidites and Podosporites microsaccatus) and Tricolpites spp.
(particularly T. labrum). Proteacidites ademonosus appears within the zore,
at 2992.0m. Spore-pollen at 2825.0, 3026.0 and 3043.0m are weakly pyritized.
The upper boundary is placed at 2815.0m, the highest Nothofagidites -
dominated palynoflora lacking T. lilliei Zone indicators.




Tricolporites lilliei Zore: 2412.0 to 2659.5m

The base of the zone is defined by simultaneous first occurrences of
Gambierina rudata (sensu stricto), Triporopollenites sectilis and
Nothofagidites flemingii at 2659.5m. This sample contains a pollen
morphologically identical to Tricolporites lilliei except that its

ornamentation is verrucate, not apiculate-baculate. A very poorly preserved
specimen possibly referrable to T. lilliei occurs at 2768.5m but the first
certain occurrence of this species is at 2608.5m. Other species first
appearing within the zone are Gambierina edwardsii (2659.5m), Proteacidites
palisadus (2634.0m) Tetracolporites verrucosus (2522.0m), Stereisporties

regium (2485.16m), Tetradopollis securus, Proteacidites retiformis and
Ornamentifera sentosa (2462.0m), and Periporopollenites polyoratus (2464.5m).

The upper boundary is provisionmally placed at 2412.0m, a coal containing
Triporopollenites sectilis and frequent to common Nothofagidites.

Lower T. longus Zone: 2336.1m

One sample is provisionally assigred to this zone, based on the first
appearance of numerous specimens of Gambierina (approx. equal to numbers of
Nothofagidites pollen) and a possible specimen of Tricolpites longus.
Otherwise the palynoflora resembles those of the T. lilliei Zone.

Upper T. longus Zore: 2067.2 to 2299.5m

The lower boundary is defined by the first occurrence of Stereisporties

punctatus at 2299.5m. Gambierina is common and Nothofagidites rare in this
sample, which also contained the highest specimen of Tricolpites longus is at
2264.3m. The upper boundary is picked at 2067.2m, the highest sample
containing S. punctatus with freguent to common Gambierina. However two
species not previously recorded above the T. longus Zone occur at 2025.&m
(Tricolporites lilliei) and 2019.7m (Tricolpites renmarkensis). The sample at
2067.2m contains low numbers of dinmoflagellates, mostly derived by caving (?)
e.g. Glaphyracysta sp., Apectodinium homomorpha and Palaeocystodinium

golzowense but including one possible specimen of Isabelidinium druggii.




Lower Lygistepollenites balmei Zone: 1917.9 to 2025.8&m

The lower boundary is provisionally placed at 2025.8m, the lowest sample
containing gereral L. balmei Zonme indicators except for one grain of
Tricolpites lilliei. The presence of Proteacidites clinei in this and the
samples at 2011.1 and 2014.7m show the interval is close to the

L. balmei/T. longus Zone boundary. Dinoflagellates are absent except for

rare, caved Apectodinium homomorpha.

The upper boundary is provisionally placed at 1917.9m, a sample containing the
typically Lower L. balmei Zone indicators, Tetracolporites verrucosus and
Proteacidites gemmatus and the typical Upper L. balmei Zore indicator
Verrucosisporites kopukuensis. An altermative pick is 1985.1m, a sample
containing Tetracolporites verrucosus and frequent Lygistepollenites balmei.

Upper Lygistepollenites balmei Zone: 1626.1 to 1816.0m

This interval is characterized by common to abundant Lygistepollenites balmei,
Phyllocladidites mawsonii, Podocarpidites spp., Proteacidites spp. and
(usually) Gleicheniidites spp. together with species restricted to or ranging

no higher than the L. balmei Zorne, e.g. Gambierina rudata, G. edwardsii,
ARustralopollis obscurus, and Polycolpites langstonii.

The lower boundary is provisionally placed at 1816.0m, the first sample
containing common-abundant L. balmei and Gleicheniidites spp. Species which
first appear within this zone include Cyathidites gigantis, (associated with
Verrucosisporites kopukuensis) at 1789.0m and Proteacidites incurvatus at

1777.2m. The latter sample contains Tetracolporites verrucosus, the lowest
record of Haloragacidites harrisii and Lower-Upper L. balmei Zone

dinoflagellate Deflandrea medcalfii.

Cyathidites gigantis, Verrucosisporites kopukuensis, Gambienna spp. and
frequent to abundant Lygistepollenites balmei occur at 1737.0m, 1703.0m and
1626.1m, the upper zone boundary.




Lower Malvacipollis diversus Zone: 1574.3 to 1581.8&m

Two samples are provisionally assigred to this zone. The lower, at 158l.8m,
contains frequent Malvacipollis diversus and Tricolporites spp. but lacks
Lygistepollenites balmei. The higher contains Schizocolpus marlinensis, a

species which is usually a reliable indicator of the M. diversus Zone and
Liliacidites lanceolatus, Tricolporites adelaidensis and T. moultonii, species
which are typical of Middle M. diversus or younger palynofloras but which are
known to range into the Lower M. diversus Zone.

The samples at 1561.8m and 1562.7m are no older than Lower M. diversus Zone in -~
age but cannot be assigned to any specific zone. A characteristic of these
samples and these within the P. asperopolus Zorme section is the sporadic
occurrence of Late Cretaceous-Paleocene taxa, including in the coal at
1559.5m. This sample contains frequent to common Lygistepollenites balmei,
Gambierina rudata and Australopollis obscurus and may be mislabelled.

Proteacidites asperopolus Zone: Approx. 1385.6 to 1560.5m

The base of the zone is provisionally placed at 1560.5m, based on the
occurrence of Tricolpites incisus. Proteacidites pachypolus shows this sample
is no older than Upper M. diversus Zone in age. The first appearance of

Proteacidites asperopolus is at 1531.0m.

Palynofloras within the P. asperopolus Zome are unusually rich with most
including species that range no higher than this zone, e.g. Myrtaceidites
tenuis, Proteacidites spp., Nothofagidites spp. are frequent to common but
always less abundant than Proteacidites spp. and (usually) Haloragacidites
harrisii. The very rare P. asperopolus Zone indicator species,
Clavastephanocolpites meleous occurs at approx. 1386.5m.

Dinoflagellates occur sporadically throughout the zore, notably Apectodinium
parvus [= Wetzeliella longispinosa Wilson] at 1516.6 and 1522.1m. The upper
boundary is defimed by the last occurrence of Myrtaceidites tenuis with
Proteacidites asperapolus in a Proteacidites-dominated palynoflora at approx.
1385. ém.




Lower Nothofagidites asperus Zone: 1374.9 to 1376.0m

Three samples are assigned to this zone on the basis of Nothofagidites falcatus
and rare to frequent Areosphaeridium diktyoplokus. The lower most sample
includes Gambierina rudata and, less obviously reworked, Myrtaceidites tenuis

and Intratriporopollenites notabilis. Occurrences of Proteacidites asperopolus
and common Nothofagidites spp. confirm a Lower N. asperus Zone age for this
sample. Tricolpites simatus and Rugulatisporites trophus occur at 1375.5m.

The upper boundary is defined by the highest occurrence of Areosphaeridium
diktyoplokus. The (undated) sample at 1374.0m is similar but lacks this
dinoflagellate.

Middle Nothofagidites asperus Zone: 1372.8m

One sample is assigned to this zorne, based on occurrences of species
restricted to his zone [Triorites magnificus, Corrudinium corrugatum] and

species which range no higher than this zone [Proteacidites pachypolus,

P. recavus, Stereisporites punctatus].

Proteacidites tuberculatus Zone: 1362.€6 to 1370.0m

Occurrences of Cyatheacidites annulatus and Foveotriletes lacunosus confirm a
P. tuberculatus Zone age for the samples at 1365.0 and 1370.0m. F. lacunosus
occurs at 1362.ém. The interval is equally characterized by occurrences of
the dinoflagellates Protoellipsodinium simplex, Pyxidinopsis pontus and
"Dinosphaera" mammilatus.
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PALYNOLOGY DATA SHEET
BASTIN: GIPPSLAND ELEVATION: KB: +21.0m GL: =60.0m
WELL NAME: TUNA-4 TOTAL DEPTH: 3317m
&=l PALYNOLOGICAL HIGHESZ ST DATA LOWEST DATA
© ZONES Preferred Alternate Two Way]| Preferred Alternate Two W
Depth Rtg Depth Rtg | Time Depth Rtg Depth Rig Time
T. pleistocenicus
% M. lipsis
§ C. bifurcatus
g T. bellus
P. tuberculatus 1362.61 1 1370.0 |0
Upper N. asperus
Mid N. asperus 1372.81 0 1372.8 |0
% Lower N. asperus 1374.91] 1 1376.0 |1
@ | P- asperopolus | 13g).9 1560.5 |1 |1531.0 |0
g Upper M. diversus
A 1 Mid M. diversus
Lower M. diversus 1574.3 2 1581.8 2
Upper L. balmei 1626.1] 0 1816.0 |2 |1789.0 ;0
Lower L. balmei 1917.9! 21| 1958.1 2025.8 |2 |2014.7 |1
i Upper T. longus 2067.2| 2| 2089.4 2299.5 10
é Lower T. longug 9336.1| 2 2336.1 |2
g T. lillied 2412.0| 2| 2426.0] 1 2659.5 |1
g N. senectus 2815.0( 1 3043.0 | 1
@ T. apoxyexinus 3070.,0! 2} 3125,0] 1 3309.5 |2 [3278.7 |0
% C. triplex
A. distocarinatus
. | €. paradoxus
£
B | C. striatus
U .
F. asymmetricus
>4
g F. wonthaggiensis
M| 1 C. australiensis
PRE-CRETACEQUS
COMMENTS: I. druggii Zone 2067.27
T. apoxyexinus Zone marginal marine unit 3275.78 - 3281.0m 7
_T. apoxyexinus Zone freshwater ? lacustrine unit 3392.5 - 3309.
CONFIDENCE O: SWC or Core, Excellent Confidence, assemblage with zone species of spores. poller and micropla.kio-
RATING- 1: SWC or Core, Good Confidence, assemblage with zone species of spores and pollen or microplanhion.
2: SWC or Core, Poor Confidence, assemblage with non-diagnostic spores. pollen and or microplachion.
3 Cuttings, Fair Confidence, assemblage with zone species of either spores and pollen or microplankron.
or both.
4: Cuttings, No Confidence, assemblage with non-diagnostic spores, pollen and or microplankion.
NOTE: If an entry is given a 3 or 4 confidence rating, an alternative depth with a better confidence rating should be

DATA RECORDED BY:

DATA REVISED BY:

entered, if possible.

If a sample cannot be assigned to one particular zone, then no enwry should be made.

unless a range of zones is given where the highest possible limit will appear in one zone and the lowest possible

limit in another.
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TABLE 13 SUMMARY OF PALYNOLOGICAL ANALYSIS - TUNA-4
INTERPRETAT | VE DATA

Page | of 8
SAMPLE DEPTH YIELD DIVERSITY L I THOLOGY ZONE AGE CONF IDENCE COMMENTS
NO. M) SPORE POLLEN RATING
SWC 1362.6 Good V. low Sist., calc P. tuberculatus Ol igocene-Miocene | Proto ellipsodinium simplex
SWC 69 1369.0 Good V. low Sist., calc P._tuberculatus Ol Igocene-Miocene 0 P. simplex, P. pontus, C. annulatus,
F. lacunosus
SWC 65 1370.0 Falr Low Sist., calc P. tubercuiatus Ol Igocene-Miocene 0 As above
SWC 64 1371.3 Barren - Sist., calc, glau. - - - -
SWC 63 1372.8 Falr Falr Sist., glau. Middle N. asperus Late Eocene 0 l _r_n_a_gnlflcus, P. pachypolus,
S. punctatus, C. corrugatum
SWC 62 1374.0 Falr Low Sist., glau. No older than - - N. falcatus
Lower N. asperus
SWC 6l 1374.9 Low Low Sist., glau. Lower N. asperus Middle Eocene | A.diktyop lokus
SWC 60 1375.5 Good Fair Slst., glau. Lower N. asperus Middie Eocene 0 A.diktyoplokus, N. falcatus, T. simatus,
R. trophus, V. attinatus

asperopolus, A. diktoplokus (common)

SWC 59 1376.0 Good Good Ss., glau. Lower N. asperus Middle Eocene | P.
Core 1381.9 Low Falr Ss., glau.? P. aspercpolus Early Eocene 0 P. asperopolus, M. tenuis, S. rotundus
Core 1382.8 V. good Good Sh. carb. P. asperopolus Early Eocene 0 C. meleosus, 1. notabllis, P. ornatus,
M. tenuis, P. asperopolus, freq.
P. pachypolus
Core 1383.5 V. good falr Sh., carb. P. aspercpolus Early Eocene 0 M. teruls (common), P. ornatus,
P. asperopolus
Core 1384.68 Falr Low Sh. P. asperopolus Early Eocene | P. asperopolus
SWC 58 1387.0 Good V. good Sist., carb. P. asperopolus Early Eocene 0 M. tenuls, P. aspercpolus, |. notabilis,
P. recavus, P.rugulatus, T. moultonili
SWC 53 1408.9 Barren - Ss.

SWC 48 1412.6 Barren - Ss.




TABLE 1: SUMMARY OF PALYNOLOGICAL ANALYSIS - TUNA-4
INTERPRETAT IVE DATA
Page 2 of 8
SAMPLE DEPTH YIELD DIVERSITY L ITHOLOGY ZONE AGE OONF I DENCE COMMENTS
NO. (M) SPORE POLLEN RATING
SWC 46 1516.6 V. good Good. Ss., carb. P. asperopolus Early Eocene 2 - M. tenuis, P. pachypolus
SWC 45 1522. | V. good Good Sist., carb. P. asperopolus Early Eocene 0 M. tenuis, f_ asperopolus P. ornatus
P. tuberculiformis
SWC 44 1531.0 V. good Good Silst., Carb. P. asperopolus Early Eocene 0 M. teruls, P. asperopolus 1. notablis
SWC 41 1559.5 Falr Fair Coal Mislabelied sample? - - Lygistepol lenites balmel common,
6. _rudata
SWC 40 1560.5 V. good Good Sist. P. asperopolus Early Eocere | T. Inclsus, P. pachypolus
SWC 39 1561.8 Good Good Sist. No older than Lower M. dliversus - S. marlinensis, L. balmel
SWC 38 1562.7 V. good Low Coal No older than Lower M. diversus - P. obscurus, P. lapis
SWC 37 1563.5 V. low V. low Sist., carb. | ndetermi nate
SWC 36 1574.3 Good V. good Sist., carb. Lower M. dlversus Early Eocene 2 T. moultonii, L. lanceolatus,
S. mariinensis, P. grandis common,
T. adelaldensls
SWC 35 1581.8 V. low V. low Coal Lower M. dlversus Early Eocene 2 M. diversus freq.
SWC 33 1626. | V. good V. good Sist., carb. Upper L. balmel Paleocene 0 C. glgantis, L. balmel (common),
6. rudata, V. kopukuensis, D. medcalfili
SWC 32 1646. 1 Barren - Ssit.
SWC 30 1703.0 Good Low Ssit. Upper L. balmel Paleocene 0 C. glgantis, L. balmel (aburd.),
V. kopukuensis
SWC 29 1709.7 Fair Good Sist., carb. Upper L. balmel Paleocene 2 L. balmel freq., P. lamstonii,
G. edwardslii
SWC 28 1737.0 V. good V. good Sist. Upper L. balmel Paleocene 2 L. balmel common, C. glgantis,
V. kopukuensis, P. annularils
SWC 27 1777.2 V. good V. good Sist., carb. Upper L. balmel Paleocene l L. balmel & Gleicheniidites abund.,
V. kopukuensis

N




TABLE |: SUMMARY OF PALYNOLOGICAL ANALYSIS - TUNA-4
INTERPRETATIVE DATA
Page 3 of 8
SAMPLE DEPTH YIELD DIVERSITY L ITHOLOGY ZONE AGE CONF IDENCE COMMENTS
NO. M) SPORE POLLEN RATING
SWC 26 1789.0 V. good Fair Sist., carb. Upper L. balmel Paleocene 0 L. balmel abund., C. gigantis,
V. kopukuensis
SWC 25 1816.0 Good Falr Sist. Upper L. balmel Paleocene 2 L. balmel common, Glelcheniidites abund.
SWC 24 1847.0 Good Low Coal L. balmel Paleocene - A. obscurus abundant
SWC 23 1880. | Falr V. low Coal L. balmel Paleocene - As above
SWC 22 1887.5 Negligible - Ss.
SWC 21| 1917.9 Good Falr Sist. Lower L. balmel Paleocene 2 V. kopukuensis, P. gemmatus,
- T. verrucosus
SWC 19 1985.1 Fair Low Sist. Lower L. balmel Paleocene | T. verrucosus
SWC I8 2011, Good Falr Ss. Lower L. balmei Paleocene 2 L. balmei, P. clinel, T. glilii
SWC 17 2014.7 Falr Falr Ss. Lower L. balmel Paleocene | L. balmel & P. verrucosus freq.,
P. clinel
SWC 16 2019.7 Good Low Sist. Lower L. balmel Paleocene 2
SWC 15 2025.8 Good Good Sist, Lower L. balmel Paleocene 2 L. balmel assemblage but Includes
T. 1lilliel
SWC 14 2067.2 Good Falr Sist. Wper T. lomus Maastrichtian 2 6. rudata common, T. sectills,
S. punctatus but Includes (?caved)
Paleocene dinos.
SWC I3 2089.4 Falr Good Sist. Upper T. lomgus Maastrichtian 0 6. rudata common, S. punctatus,
_1. lorgus, P. reticuloconcavus,
P. otwayensis, |. druggll
SWC 12 2125.8 V. Low V. low Sist. Upper T. lomgus Maastrichtian 2 Caved Paleocene dinos; G. rudata common
SWC 1 2162.2 Falr Low Slst. Upper T lorgus Maastrichtian | G. rudata common, S. punctatus
SWC 10 2193.0 Falr Good Sist. Wper T. lomgus Maastrichtian 0 T. lomus, S. punctatus, P. amolosex! nus




TABLE 1: SUMMARY OF PALYNOLOGICAL ANALYSIS - TUNA-4
INTERPRETAT IVE DATA
Page 4 of 8
SAMPLE DEPTH YIELD DIVERSITY L ITHOLOGY ZONE AGE CONF | DENCE COMMENTS
NO. M) SPORE POLLEN RATING
SWC 9 2229.5 Low Low Sist. I ndetermi nate Late Cretaceous - J. lilliel, P, otwayensis
SWC 8 2264.3 Low 7 Low SIst., carb. Upper T. lomus Maastrichtian 2 G. rudata common, T. longus, T. sectilis
SWC 7 2299.5 Falr Good Sist., carb. Upper T. lomus Maastrichtlian 0 S. punctatus, _(i. rudata common
SWC 6 2336.| Good Good Sist. Lower T. lomgus Late Cretaceous 2 T. titliel, T. sectillis
T. lilliel
SWC 2 2412.0 Low Low Coal T. lilliel Late Cretaceous 2 Nothofagidites common
SWC | 2426.0 Low Low Ss. T. tiltiel Late Cretaceous | T. dilllel, T. sectilis
SWC 101  2456.0 Low Fair [listed as no T. lilltel Late Cretaceous | T. dilliel
recovery)
SWC 100  2464.5 Low Fair Sist. T. dilliel Late Cretaceous 2 Nothofagidites freq.
SWC 98  2462.0 Good Good Coal T. tilliel Late Cretaceous 2 6. rudata, C. dumus freq.
SWC 122 2468.0 Good Good SlIst., carb. T. Iitilel Late Cretaceous | l. Iilllel, v. abund. P. mlcrosaccatus
Core 2485.16 Low Good - T. 1lillei Late Cretaceous | T. lltllel, S. regium
Core 17 2522 Good Falr - T. itiilel Late Cretaceous | T. 1iiliel, Nothofagidites
Core 9 2558.42 Fair Good - T. 1illTel Late Cretaceous 0 T. 1iltiel, 6. rudata
SWC 94 2608.5 Good Falr Slst. T. 1liliel Late Cretaceous 0 As above
SWC 92 2634.0 Low Fair Sist. T. Alliel Late Cretaceous | N. flemingii, T. sectllls
SWC 91  2642.0 Low V. low Sh. No older than Late Cretaceous N. semectus
N. senectus
SWC 89 2659.5 Falr Fair Sh., carb. T. {llliel Late Cretaceous | G. rudata, N. flemingll, T. sectllils




TABLE |: SUMMARY OF PALYNOLOGICAL ANALYS|S - TUNA-4
INTERPRETAT | VE DATA

Page 5 of 8
SAMPLE DEPTH YIELD DIVERSITY L ITHOLOGY ZONE AGE CONF |DENCE COMMENTS
NO. M) SPORE POLLEN RATING
SWC 85 268l.5 Barren - Sist.
SWC 83 2730.0 Barren - Sist.
SWC 77 2768.5 V. low Low Sist., carb. No older than N. senectus - Possible specimen of T. lllliel present
SWC 74 2780.0 Fair Low Slst. I ndeterm| nate
SWC 73 2790.4 Barren - Ss.
SWC 72 2799.0 Barren - Ss.
SWC 70 2815.0 V. low Low Sist. N. senectus Late Cretaceous 1 Nothofagidites domlnant
Core |10 2822.6 Low Falr - N. senectus Late Cretaceous | N. endurus
SWC 66 2852.5 Low V. low Sist. No older than Late Cretaceous | L. balmel
T. eapoxyexl ms
SWC 63 2875.0 Fair Falr Slst. N. senectus Late Cretaceous | Nothofagldites domlnant
SWC 62 2885.0 Low Low Sh. N. serectus Late Cretaceous | N. serectus
SWC 59  2909.5 Fair Falr Sist., carb. N. senectus Late Cretaceous | Nothofagidites abundant
SWC 57 2926.0 Falr Low Sist., carb. N. senectus Late Cretaceous | As above
SWC 55 2940.0 Low V. low Ss. N. senectus ‘ Late Cretaceous | N. senectus
SWC 53 2946.0 Low V. low Sist., carb. N. senectus Late Cretaceous | N. semectus, N. endurus
SWC 48 2976.0 Good Fair Sist., carb. N. senectus Late Cretaceous | N. senectus freq.
SWC 118  2992.0 Low Low Sist. N. semectus Late Cretaceous | N. endurus common
SWC 45 3002.0 Barren - [listed as mo recoveryl -~ - - -
SWC 117 3010.5 V. low V. low Ss., carb. No older than L.ate Cretaceous - T. _l_?_bf_l_l_ﬂl
T. spoxyexims

SWC 116 3019.0 Barren - Ss. - - - -




TABLE 1: SUMMARY OF PALYNOLOGICAL ANALYSIS - TUNA-4
INTERPRETAT I VE DATA

Page 6 of 8
SAMPLE DEPTH YIELD DIVERSITY L | THOLOGY ZONE AGE CONF IDENCE COMMENTS
NO. (M) SPORE POLLEN RATING
SWC 42  3024.0 Low Vol Sist., carb. No older than Late Cretaceous - T. labrum
T. apoxyex|nus
SWC 115 3026.0 V. low Low Sist., carb. No older than Late Cretaceous - T. labrum
T. gpoxyexlnus

SWC 40 3031.5 Low Low Ss. N. senectus Late Cretaceous { N. semectus, N. waipawaensis,

TJ. labrum frequent
SWC 39 3034.3 Low Low Sist., carb. N. senectus Late Cretaceous | N. walpawaensis
SWC 38 3043.0 Low Low Slst., carb. N. serectus Late Cretaceous l N. senectus
SWC 35 3070.0 Good Low Slst., carb. T. apoxyexl|nus Late Cretaceous 2 T. glllli, no older than thls zone
SWC 111 3100.0 V. low V. low Sist., carb. Indeterml nate - - Pyritized
SWC 29 3125.0 Low Low Slst., carb. T. apoxyexims Late Cretaceous | L. amplus, T. labrum
SWC 108 3150.0 Y. low V. low Sist., carb, T. goxyexlnus Late Cretaceous C2 T. sabulosus var. A
SWC 23 3169.0 Fair Low Slst., carb. No older than C. triplex - P. mawsonl1
SWC 21 3179.5 Falr Falr Sist., carb. ’ T. apoxyexlnus Late Cretaceous | T. sabulosus Detiman
SWC 105 3207.0 Low Low Ss. T. apoxyexinus Late Cretaceous | T. gltlit, TI. }abrum, L. ohalrensls,
SWC 15 3212.5 V. low. V. low Ss./Sh. No older than C. 1riplex - P. mawsonl|
SWC 14 3218.5 Falr Good Sist., carb. T. apoxyexlnus Late Cretaceous | L. amplus, T. sabulosus var. A,

pyritized
SWC 104  3225.0 Falr Low Slst., carb. T. apoxyexlnus Late Cretaceous 2 P. microsaccatus common
SWC 105 3248.0 Barren - Sist., carb. - - -
SWC 9 3256.0 Barren - Sist. - - -
SWC 8 326l.- Neglligible - Ss. - - -

SWC 102 3266.0 Negligible - Sist., carb. - - -




SUMMARY OF PALYNOLOGICAL ANALYSIS - TUNA-4

INTERPRETAT | VE DATA

Page 7 of 8
SAMPLE DEPTH Y{ELD DIVERSITY ZONE AGE CONF IDENCE COMMENTS
NO. (M) SPORE POLLEN RATING
Core 12 3274.87 Negllgibie V. low Sh. No older than - - P. mawsoni |
C. triplex
Core 12 3275.45 Low Low Sh. No older than Late Cretaceous - P. mawsonl |
C. triplex
Core 12 3275.5 Low Falr Sh. T. apoxyex|nus Late Cretaceous | T. labrum, 7. confessus
Core 12 3275.78 Good Low Sh. T. apoxyex|nus Late Cretaceous | Gamblerina sp.; T. labrum; cf
Adnatosphaeridlum; Def landrea sp nov.;
Areosphaeridium sp., pyritized
SWC 6 3277.0 Barren - Ss. - - -
Core 12 3277.5 V. low V. low Sh. Indeterml nate - - Pyritized
Core 12 3277.53 V. low V. low Sh. T. apoxyexl|nus Late Cretaceous - Pyritized, T. sabulosus var. A
Core 12 3277.82 V. low V. low Sh. T. apoxyexlnus Late Cretaceous | T. labrum, pyritized
Core {2 3277.88 Low Falr Sh. T. apoxyexlnus Late Cretaceous l T. glllii, Deflandrea sp. nov.,
pyritized
Core 12 3278.10 Fair Low Sh. T. apoxyexinus Late Cretaceous | T. giliil, pyritized
Core 2 3278.42 Falr Low Sh. T. apoxyexinus Late Cretaceous 2 . sabulosus var. A; Deflandrea sp.
nov.,
Areosphaeridium sp.; pyritized
Core 12 3278.17 Low Good Sh. T. apoxyex| nus Late Cretaceous 0 T. giliil, T, labrum, T, vergillus;
T. confessus; areosphaeridium sp.,
Def landrea sp. nov.; pyritized
Core {2 3278.95 V. low V. low Sh. No older than C. triplex - P. mawsoni|
Core 12 3279.30 V. low V. low Sh. No older than C. triplex - P. mawsonli; cf Adnatosphaerlidium,
pyritized
Core 12 3279.80 V. low V. low Sh. T. apoxyex|nus Late Cretaceous 2 Def landrea sp. nov., cf
Adnatosphaeridium sp., pyritized
Core 12 3280.42 Low V. low Sh. No older than C. triplex - P. mawsonl |




TABLE |: SUMMARY OF PALYNOLOGICAL ANALYSIS - TUNA-4
INTERPRETAT IVE DATA

Page 8 of 8
SAMPLE DEPTH YIELD DIVERSITY L. I THOLOGY ZONE AGE CONF IDENCE COMMENTS
NO. M) SPORE POLLEN RATING
SWC 5 3281.0 V. low V. low Sist., carb. T. epoxyex| nus Late Cretaceous 2 Def landrea sp. nov., cf
Adnatosphaeridium sp. pyritlzed
SWC 4 3286.5 Neglible - Ss. I determi nate Late Cretaceous - Proteacldites spp.
SWC 3 3294.0 Barren - Ss. - - -
SWC 2 3302.5 Falr Low Sist., carb. T. apoxyexinus Late Cretaceous 2 L. amplus, acritarchs
SWC | 3309.5 Low Low Ss. T. epoxyexl|nus Late Cretaceous 2 T. sabulosus var. A, P. mawsonnil,

A. obscurus, Pediastrum, acritarchs




TABLE 2
ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN TUNA-4
Page 1 of 7

SAMPLE NO. DEPTH (m) ZONE TAXON COMMENTS
SWC 71 1362.6 P. tuberculatus (1) Camarozonosporites heskermensis Rare sp.
SWC 71 1362.6 P. tuberculatus (1) Foveotriletes lacunosus Rare sp.
SWC 71 1362.6 P. tuberculatus (1) Kuylisporites waterbolkii Uncommon sp.
SWC 67 1369.0 P. tuberculatus (0) Foveotriletes lacunosus Rare sp.
SWC 65 1370.0 P. tuberculatus (0) Foveotriletes lacunosus Rare sp.
SWC 65 1370.0 P. tuberculatus (0) Tricolporites paenestriatus Uncommon in zone
SWC 63 1372.8 Middle N. asperus (0) Stereisporites punctatus Near top of range
SWC 63 1372.8 Middle N. asperus (0) Camarozonosporites cf dumus ? Lycopodium laterale
SWC 62 1374.0 Lower N. asperus (2) Foveotriletes palaequetrus Uncommon sp.
SWC 62 1374.0 Lower N. asperus (0) Polycolpites esobalteus Near top of range
SWC 61 1374.9 Lower N. asperus (1) Camarozonosporites cf dumus As for SWC 63
SWC 60 1375.5 Lower N. asperus (0) Rugulatisporites trophus Rare sp.
SWC 60 1375.5 Lower N. asperus (0) Verrucatosporites attinatus V. rare sp.
SWC 59 1376.0 Lower N. asperus (1) Anacolosidites luteoides V. rare sp.
SWC 59 1376.0 Lower N. asperus (1) Myrtaceidites tenuis Reworked ?
SWC 59 1376.0 Lower N. asperus (1) Intratriporopollenites notabilis As above
SWC 59 1376.0 Lower N. asperus (1) Gambierina rudata Reworked
SWC 59 1376.0 Lower N. asperus (1) Podosporites erugatus V. rare sp.
SWC 59 1376.0 Lower N. asperus (1) Horologinella tricornus Ms. v. rare dino., with A. diktypolokus




TABLE 2
ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE~POLLEN TAXA IN TUNA-4
Page 2 of 7

SAMPLE NO.  DEPTH (m) ZONE TAXON COMMENTS
Core 1 1381.9 P. asperopolus (0) Unbelliferae Modern taxon
Core 1 1382.8 P. asperopolus (0) Proteacidites plemmelus V. rare sp.
Core 1 1382.8 P. asperopolus (0) Clavastephanocolporites meleosus V. rare sp.
Core 1 1382.8 P. asperopolus (0) Cunoniaceae 3-p Modern taxon
Core 1 1382.8 P. asperopolus (0) Podocarpidites ostentatus Ms. sp. ADP
Core 1 1382.8 P. asperopolus (0) Tricolpites palisadus Ms. sp. MKM
Core 1 1382.8 P. asperopolus (0) Cupanieidites reticulatus Rare sp.
Core 1 1382.8 P. asperopolus (0) Tricolpites durus Rare var. of T. phillipsii
SWC 58 1387.0 P. asperopolus (0) Tricolpites durus Rare var. of T. phillipsii
SWC 58 1387.0 P. asperopolus (0) Cupanieidites reticulatus As for Core 1
SWC 58 1387.0 P. asperopolus (0) Schizocolpus rarus Rare sp.
SWC 58 1387.0 P. asperopolus (0) Periporopollenites vesicus Rare below N. asperus Zone
SWC 58 1387.0 P. asperopolus (0) Lygistepollenites balmei Reworked
SWC 58 1387.0 P. asperopolus (0) Propylipollis sp. D Dudgeon 1983
SWC 46 1516.6 (P. asperopolus) Halagoracidites verrucatoharrisii Ms. MKM
SWC 46 1516.6 (P. asperopolus) Proteacidites xestoformis Rare ms. sp.
SWC 46 1516.6 (P. asperopolus) "Wetzeliella" longispinosa Wilson [= A. parvum]
SWC 45 1522.1 P. asperopolus (0) Gleicheniidites sp. Apiculate
SWC 45 1522.1 P. asperopolus (0) "Wetzeliella" longispinosa As above, abundant




TABLE 2
ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN TUNA-4
Page 3 of 7
SAMPLE NO. DEPTH (m) ZONE TAXON COMMENTS
SWC 44 1531.0 P. asperopolus (0) Erdtmanipollis V. rare sp.
SWC 44 1531.0 P. asperopolus (0) Schizocolpus rarus As above
SWC 44 1531.0 P. asperopolus (0) Anacolosidites luteoides As above
SWC 41 1559.5 (P. asperopolus) Lygistepollenites balmei Common in coal; with G. rudata,
N. endurus A. obscurus and P. verrucosus
SWC 41 1559.5 (P. asperopolus) Bysmapollis emaciatus
SWC 40 1560.5 P. asperopolus (0) Periporopollenites vesicus
SWC 40 1560.5 P. asperopolus (0) Basopollis mutabilis Top of range ?
SWC 40 1560.5 P. asperopolus (0) Liliacidites sernatus Ms. sp. Stover
SWC 39 1561.8 (M. diversus) Liliacidites sernatus Ms. sp. Stover
SWC 39 1561.8 (M. diversus) Retistephano colpites nixonii Rare sp.
SWC 39 1561.8 (M. diversus) Tetacolporites multistrixus, T. textus Rare spp.
SWC 39 1561.8 (M. diversus) Lygistepollenites balmei Seems in situ
SWC 38 1562.7 (M. diversus) Periporopollenites vesicus In coal palynoflora dominated by
Podosporites microsaccatus &
Laevigatosporites ovatus
SWC 36 1574.3 Lower M. diversus (2) Proteacidites rugulatus Very rare below P. asperopolus Zone
SWC 36 1574.3 Lower M. diversus (2) Retistephanocolpites nixonii As above

SWC 36 1574.3 Lower M. diversus (2) Liliacidites lanceolatus Rare below Middle M. diversus Zone




TABLE 2
ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN TUNA-4
Page 4 of 7
SAMPLE NO.  DEPTH (m) ZONE TAXON COMMENTS
SWC 33 1626.1 Upper L. balmei (0) Amosopollis cruciformis Rare above Lower L. balmei Zone
SWC 33 1626.1 Upper L. balmei (0) Polycolpites esobalteus Rare below M. diversus Zone
SWC 33 1626.1 Upper L. balmei (0) "Wetzeliella" longispinosa
SWC 29 1709.7 Upper L. balmei (2) Cunoniaceae 3-p kEarliest record to date
SWC 28 1737.0 Upper L. balmei (0) Tricolpites gigantis Ms. sp. MKM
SWC 28 1737.0 Upper L. balmei (0) Tetracolporites verrucosus In assemblage with C. gigantis
SWC 28 1737.0 Upper L. balmei (0) Proteacidites vulgaris Typically Late Cretaceous sp.
SWC 28 1737.0 Upper L. balmei (0)  Proteacidites spp. Cf. P. clinei & P. lapis
SWC 27 1777.2 Upper L. balmei (1) Tetracolporites verrucosus In assemblage with V. kopukuensis
SWC 27 1777.2 Upper L. balmei (1) Amosopollis cruciformis As above
SWC 27 1777.2 Upper L. balmei (1) Nothofagidites asperus V. rare in Zone
swC 27 1777.2 Upper L. balmei (1) Matonisporites ornamentalis Uncommon
SWC 27 1847.0 (? Upper L. balmei) Australopollis obscurus Dominant of coal palynoflora
SWC 23 1880.1 (? Upper L. balmei) Australopollis obscurus Dominant of coal palynoflora
SWC 21 1917.9 Upper L. balmei (2) Proteacidites gemmatus In assemblage with V. kopukuensis
SWC 21 1917.9 Upper L. balmei (2) Tetracolporites verrucosus As above
SWC 21 1917.9 Upper L. balmei (2) Crassiretitriletes vanraadshoovenii Not prev. recorded below M.diversus Zone
SWC 21 1917.9 Lower L. balmei (2) Peromonolites baculatus V. rare ms. sp.
sWwe 21 1917.9 Lower L. balmei (2) Phyllocladidites verrucosus Common. Assembl. includes
P. reticulosaccatus

SWC 21 1917.9 Lower L. balmei (2) Herkosporites elliotii Frequent in assemblage




TABLE 2
ANOMALOUS AND UNUSUAL OCCURRENCES OF SPORE-POLLEN TAXA IN TUNA-4
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SAMPLE NO.  DEPTH (m) ZONE TAXON COMMENTS
SWC 18 2011.1 Lower L. balmei (1)  Proteacidites clinei Near top of range
SWC 18 2011.1 Lower L. balmei (1)  Proteacidites cf. delicatus ? not prev. recorded in zone
SWC 17 2014.7 Lower L. balmei (2)  Proteacidites clinei As above
SWwCc 17 2014.7 Lower L. balmei (2)  Periporopollenites vesicus Earliest record to date
SWC 16 2019.7 Lower L. balmei (2)  Tricolpites renmarkensis Late Cretaceous sp.
SWC 15 2025.8 Lower L. balmei (2)  Proteacidites clinei As above
SWC 15 2025.8 Lower L. balmei (2) Tricolpites 1lilliei Not prev. recorded above T. loﬁgus Zone
SWC 15 2025.8 Lower L. balmei (2) Tricolpites balmei Ms. sp. MKM
SWC 14 2067.2 Upper T. longus (0) Tricolpites gigantis Ms. sp. MKM
SWC 12 2125.8 (Upper T. longus) Tricolpites renmarkensis Rare sp.
SWC 10 2193.0 Upper T. longus (0) Proteacidites aff confragosus ,
SWC 7 2299.5 Upper T. longus (0) Tricolpites labrum Highest record (with S. punctatus)
SWC 100 2464.5 T. lilliei (2) Tetracolporites verrucosus Rare below Upper T. longus Zone
SWC 100 2464.5 T. lilliei (2) Rugulatisporites mallatus Rare below Upper T. longus Zone
SWC 100 2464.5 T. lilliei (2) Periporopollenites polyoratus Rare below Upper T. longus Zone
SWC 98 2462.0 T. lilliei (2) Proteacidites retiformis Rare sp.
SWC 98 2462.0 T. lilliei (2) Ornamentifera sentosa Rare sp.
SWC 98 2462.0 T. lilliei (2) Camarozonosporites dumus Abundant in assemblage
SWC 122 2468.0 T. lilliei (1) Tetracolporites verrucosus As above
SWC 122 2468.0 T. lilliei (1) Tricolpites vergillus V. rare ms. sp. ADP
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SAMPLE NO. DEPTH (m) ZONE TAXON COMMENTS
Core 7 2522 T. lilliei (1) Tetracolporites verrucosus As above
Core 9 2558.42 T. lilliei (1) Dilwynites granulatus Rare below T. longus Zone
Core 9 2558. 42 T. lilliei (1) Gambierina sp. nov. Punctate
Core 9 2558.42 T. lilliei (1) Polycolpites aff langstonii
Core 9 2558. 42 T. lilliei (1) T. apoxyexinus Ms. sp. ADP
SWC 94 2659.5 T. lilliei (1) Tricolporites sp. Verruate but otherwise approx. to
T. lilliei
SWC 89 2659.5 T. lilliei (1) Triporopollenites sp. Apiculate
Core 10 2822.86 N. senectus (1) Tricolpites waiparensis
Core 11 2828.45 N. senectus (1) Tricolpites labrum Common in palynoflora
SWC 63 2875.0 N. senectus (1) Basopollis otwayensis
SWC 57 2926.0 N. senectus (1) Gambierina verrucosus Ms. sp. MKM
SWC 57 2926.0 N. senectus (1) Nothofagidites cf flemingii Not prev. recorded below T. lilliei Zone
SWC 118 2992.0 N. senectus (1) Proteacidites ademonosus Ms. sp. MKM [= "Late K. var. of
P. adenanthoides" ]
SWC 115 3026.0 (N. senectus) Dilwynites granulatus As above
SWC 40 3031.5 N. senectus (1) Rugulatisporites mallatus Rare below T. longus Zone
SWC 38 3043.0 N. senectus (1) Cyathidites splendens Not prev. recorded below T. longus Zone
SWC 38 3043.0 N. senectus (1) Tricolpites sp. nov. Gemmate-verrucate (?) var. of T. labrum
SWC 29 3125.0 T. apoxyexinus (2) Basopollis mutabilis
SWC 14 3218.5 Rugulatisporites mallatus As above

T. apoxyexinus (1)
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Core 12 3275.5 T. apoxyexinus (1) Proteacidites clinei Not prev. recorded below T. longus Zone
Core 12 3275.5 T. apoxyexinus (1) Cyathidites splendens As above
Core 12 3275.78 T. apoxyexinus (1) Gambierina sp. Earliest record to date in Basin
Core 12 3275.78 T. apoxyexinus (1) Cyatheacidites tectifera Rare sp.
Core 12 3275.78 T. apoxyexinus (1) Def landrea sp. nov. Highest record of undescribed sp.
Core 12 32717.5 (T. apoxyexinus) Amosopollis cruciformis Uncommon sp.
Core 12 3277.88 T. apoxyexinus (1) Amosopollis cruciformis Uncommon sp.
Core 12 3278.7 T. apoxyexinus (1) Basopollis mutabilis Earliest record
Core 12 3278.7 T. apoxyexinus (1) Tricolpites vergillus V. rare ms. sp. ADP
Core 12 3280.42 (T. apoxyexinus) Basopollis otwayensis Earliest record
SWC 5 3281.0 T. apoxyexinus (2) Deflandrea sp. nov. First appearance
SWwCc 2 3302.5 T. apoxyexinus (2) Latrobosporites amplus First appearance
SWC 2 3309.5 T. apoxyexinus (2) Pediastrum Freshwater alga: v. rare in Late

Cretaceous

1236l
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DATA




QUANTITATIVE LOG ANALYSIS TUNA-4

INTERVAL EVALUATED

1375m - 3315m. All depths are measured from Kelly Bushing. KB = 21.0m AMSL.

LOGS AVAILABLE

BHC-GR 807.5m -  60.0m
DLTE-MSFL~GR 2439.0m - 793.5m
LDTC-CNTH-GR 2427.0m - 793.5m
FDC-CNTA-GR 2440.0m - 793.5m
BHC-GR 2440.0m - 793.5m
DLTB-MSFL-GR 2649.0m - 2434.5m
LDTC-CNTH-GR 2649.0m - 2434.5m
DLTE-MSFL-GR 3007.5m - 2434.5m
LDTC-CNTH-GR 3011.0m - 2600.0m
BHC-GR 3010.0m - 2434.5m
DLTE-MSFL-GR 3319.0m - 2925.0m
LDTC-CNTH-GR 3322.0m - 2925.0m
BHC-GR 3321.0m - 2925.0m

ANALYSIS METHOD

1. Prior to calculation of reservoir parameters the GR, LLD, MSFL and CNL
logs were corrected for borehole environmental effects using the EALOG
program ENV1.1. The CNL log was converted to sandstone units by adding
0.04 to environmentally corrected readings.

2. Interval 1375-1559m (Top of Latrobe Group to base of Tuna-Flounder
Channel).

(a) The density and neutron porosity logs were corrected for
hydrocarbon effects using estimates of expected and apparent
calculated grain density.

S maa = %’%}:—3 apparent grain density

£ ma + VSHGR (’maash -/ ma)

GR - GReclean
GRshale - GRclean

where/°maaw< E ma, density and neutron values were corrected for
hydrocarbon effects using published density and neutron tool
response equations:

P be

where A/ b

E ma

where VSHGR =

£ blog ffb

[

1.07 & (1-Sxo) [(1.11-0.15P)’mf-1.15Ph]

PNC = ONss +o@N

where aA@N = 1.3 #(1-Sxo0)/ mf (1-P) - 1.¥h + 0.2
P mf (1-P)
P = 0.035
P Pnf = 1.015
L h = 0.125 for gas, 0.654 for oil

The ratioc®fb/A@N is independent of porosity and residual
hydrocarbon saturations.



(b)

(c)

(d)

(e)

(f)

Bulk density and neutron porosity values were corrected for
hydrocarbon effect by finding bhc and ONsshc where

f ma = E ma

using the algebraic solution of two lines with slopes ofdf’b/ABN
and P f -/ ma.

Total porosity is defined as:

@ x @bCN - ANsshc x @DCD
gt @DCN - @DCD

where b = / ma -/° bhc
- fma-f’f

@#DCN = neutron porosity value of dry clay
_ /ma -/dc
pocN . = L ma=-ff

Effective porosity is defined as:
fe = @t - VSH (ftshale)

Water saturation was determined using a Dual Water Model as
described by Coates et al (1982). The model considers a formation
to contain two types of water, bound water which is ionically bound
to clay mineral surfaces and free or far water. The model
reconstructs expected deep resistivity assuming 100% water
saturation (Ro).

a RwF x RwB
#tMm [RwB + VSHGR(RwB - RwF)]

where RwF is free or far water resistivity and RwB is bound water
resistivity.

Ro =

RwA = (@tM™ Rt)/a
RwF RwA in clean water sand
RwB RwA in shale

Total water saturation:
swT = (Ro/Rt)1/n

The Dual Water Model assumes that hydrocarbons exist only the free
pore space. Thus, total hydrocarbon pore volume:

gt (1 - SwT) = @e (1 - Swe)
and Swe = 1 - pt/@e (1-SwT)
The expression @t/ge above is not considered to be related to shale
corrected porosity but is related to the apparent porosity present

in the model due to the assumed presence of bound and far water.
Thus:

ft bound = (_a_Rwg)1/m
(Rshale)

and  ft far = (@ Rw)L/m
(Rshale)



(g)

(h)

(1)

(3

(k)

(1)

The expression for Swe becomes:
Swe = 1 -/B(1-SwT)
where (B = 1 + VCLND (@t bound/@t far - 1)

Zones with calculated SwT 1.0 were assumed to be 100% water
saturated. Porosity was recalculated using the relationship:

1/m
ftr = (a Rw/Rt LLD)

where Rw = RwF + VCLND (RwB-RwF)

Coal and highly carbonaceous zones are identified in the analysis .
model by the function Z.

Z = CNLssZ/pb?
where Z .03;

pt =8e =0

SwT = Swe = 1.0

In moderately carbonaceous shale zones where calculated total
porosity is anomalously high and resulting SwT and Swe are too low,
minimum acceptable Swe has been defined as a function of shale
content.

Swe min = C + (1-C) 1/« VSH (4VSH + 2)

where C = minimum acceptable Swe calculated in clean sand
= maximum acceptable shale content considered to have
effective hydrocarbon saturation
Swe = max [Swe, Swe min]

Filtrate invaded zone water saturation was calculated using MSFL
log readings corrected for borehole environmental effects.

Apparent mud filtrate resistivity:

Rmfa (Rxo x §P)/a

1/n

SxoT ((Rmfab - Rmfaf) VCLND + Rmfaf)/Rmfa)

Rmfa in shale zones
Rmfa in clean water sand.

where; Rmfab
Rmfaf

SxoT was corrected for the effect of clay excess conductivity, and
carbonaceous material using methods described in 2(f), 2(g), 2(h).

Invaded zone water saturations were limited by:
Sxoe 7 Swe
Cores through the intervals:

1380.0m - 1389.0m Core 1 and,
1389.0m - 1399.0m Core 2

allowed estimation of the relationship between porosity and
permeability:

where @e ¥.24; log (10) k = 45.409 fe - 9.067
where .19<& @ ¢ .24; log (10) k = 18.840 Pe - 2.677
where @e £ .19; log (10) k = 11.288 @e - 1.242



Interval 1559m - 2425m (Below Tuna-Flounder Channel).

This interval has been interpreted as dominantly water bearing. The
abundance of coals and variably carbonacecus shales made conventional
estimate of porosity and water saturation very difficult.

(a) Shale fraction was estimated from the gamma ray log:

GR -~ GRclean
GRshale - GRclean

(b) Porosity was determined using a Hodges-Lehmann estimation which is
the median value of the average of all binary pairs.

VSHGR =

(c) Five porosity estimates were used to derive the Hodges-Lehmann
porosity estimation.

(i) Total porosity using the LDT-CNTH combination
R

where = /CH
goco = ;;$Z :;:?ry clay
fOCN = neutron porosity for dry clay.

(ii) Total porosity using the LDTC

#t LT = (M8 ‘/b

= A ma -F

where P ma =/ ma sand + VSHGR(’ma shale -/’ma sand)

(iii) Total porosity using the resistivity log.

ot Ry = [.62 Rw] 1/2.15
[ Rt 1]
where Rw = .075 (35000 ppm NaCl equivalent)
(iv) Total porosity using the resistivity log.

@t Ro = (Bﬂ)l/z

(Rt)
(v) Total porosity using the resistivity log.
gt Ry = (.03 + __ Rt )=-515
( 1.03 Rw )
(d) Maximum acceptable porosity was determined as a function of shale
fraction.
gt max = .28 - .16 VSHGR

(e) Coal and highly carbonaceous zones were identified using the
function Z.

Z = CNLss2¢0b2

where Z ».03, total porosity was assigned a value of O.



(f)

(g)

(h)

(1)

The Hodges-Lehmann estimate of total porosity was used in the water
saturation model.

(i) RWwA = Rt pt"a
RwF = Rwa in clean water sand
RwB = Rwa in shale
(ii) Total water saturation SwT was calculated as in 2(d), 2(e).

(iii) Zones with calculated SwT > 1.0 were assigned values of SwT
= 1.0. Porosity was recalculated using:

gt R = (a Rw/Rt)l/m
where Rw = RwF + VSHGR (RwB - RwF)

(iv) In zones identified as possibly hydrocarbon bearing, SwT
was recalculated using total porosity calculated using the
density-neutron combination 3.(c)(i).

(v) Swe was calculated as in 2.(f).
(vi) Minimum acceptable calculated Swe was defined as a function

of shale content as in 2.(i). Zones with shale content
greater than 0.60 were assigned values of Swe = 1.0.

Effective porosity is defined as:
fe = @t - (VSHGR x @t shale)
where shale total porosity was determined to be a function of depth.

Filtrate invaded zone water saturations were calculated as in
2. (1), and 2. (k).

Core analysis results over the interval 2481-2566m were used to
establish the porosity-permeability relationship:

log (10) k = 31.58 fle - 3.63

Interval 2430m - 3000m.

(a)

(b)

Shale fraction was determined from the LDTC-CNTH combination using
the relationship:

b + Ab) -fma - (Pf - ma)
(ONss + &N)

[wc -(ma - (/f -/"ma)
Nss

where A /b andd PN are corrections applied to the density and
neutron porosity logs due to residual hydrocarbon saturation.
Initially A2b andA @N are set equal to 0. After initial
calculation of virgin zone water saturation;

»pP b

A 2N

VSHND

1.07 @t (1 - SwT-3) [(1.11-0.15 P)/mf - 1.15/h]

1.3 0t (1 - SwT+3) [(nf(1-P) - 1.%h + 0.2]
[ 7 mf(1-P) ]

Clay fraction was determined from the LDTC-CNTH combination using
the relationship:

[b +6/b) - (ONss + BN)/(1-(ONss +AEN)] - /ma

VCLND
[PwC - @we)/(L - DNwC)] =2 f




(c)

(d)

(e)

(f)

(9)
(h)

(1)

(J)

(k)

(1)

Total porosity is defined as:

gt = ((Pbsafb) -/ ma)/(Af-/ma)) -~ BDCN-BDCD (@Nss+ @N)
(@DCN - @DCD) '

Apparent water resistivity is defined as:

_ Rt x @tm
Rwa = —
RwF = Rwa in clean water sand
Rwa = Rwa in shale zones

Expected deep resistivity assuming 100% water saturation:

a RwF x RwB
RO =

@t™ [RwB + VCLND (RwB-RwF)]
Total water saturation:

1/n
SwT = (RO/Rt)

Effective water saturation Swe was calculated as in 2(f).

Where calculated SwT»1.0, water saturation was assumed to be 100%
and total porosity was recalculated as in 2(g).

Zones where carbonaceous material and coal resulted in anomalous
calculated total porosity and water saturation were identifed and
modelled as in 2(h), 2(i).

Effective porosity was defined as:
fe = B+ - (VSHND x @i shale)

Filtrate invaded zone water saturation was calculated as in 2(j),
2(k).

Permeability was determined as in 3(i).

Interval 3000 m - 3315 m.

Significant sections of this interval have log readings which are badly
affected by washed-out hole.

(a)

(b)

Shale fraction was determined from the gamma ray log:

VSHGR = GR - GR clean

GR shale - GR clean

Hodges - Lehmann estimator was used to determine total porosity.

i) Porosity calculated from the LLD and LLS logs were used as
the minimum acceptable porosity estimate.
-1/
@R (LLD) = (Rt/a Rw)
-1/n
@tR (LLS) = (Rt/a Rmf)

@R = max of BR (LLD), GtR (LLS)



c)

(d)

(e)
(f)

ii)

iii)

where

iv)

v)

where

vi)

vii)

Porosity calculated from the sonic log was used as the
maximum acceptable porosity estimate.

At- Atm

gtS =
A tf - >t ma

Total porosity was calculated from the LDTC:

/ma-/b
fna - [T
/'ma = /’ma sand + VSHGR (/ma shale -//ma sand)

@+ (LDT) =

Total porosity was calculated from the CNTH:

BL(CNTH) = @NSS - VSHGR (i shale)

Total porosity was calculated from the neutron density logs:
@b x @CN - pNSS x POCD

@CN - @DCD

/” ma - /b

gt(ND) =

7 =

[Sma-/f
@DCN = neutron porosity of dry clay
@bcD = density porosity of dry clay.

Maximum acceptable total porosity was limited as a function
of shale content.

d¢ max = .18 - .13 VSHGR

The Hodges-Lehmann estimate of total porosity is the median
value of all possible linear combinations of porosity
estimates.

Apparent water resistivity is defined as:

Rwa

(R AP)/a

Rwb Rwa in shale zones

2-
Rwf was estimated to be .095 m (21,000 ppm NaCl equivalent).

Total and effective water saturation was determined as in 4(e),
4(f), 2(f).

Minimun acceptable water saturation was calculated as in 2(i).

Flushed zone water saturation was not calculated for this interval
because the MSFL log is badly affected by washed out hole.



VARIABLE ANALYSIS PARAMETERS

PARAMETER DEPTH INTERVAL (M)
1375 - 1589 1559 - 2425 2430 - 3000 3000 - 3315

Rm .096 @ 84°C .096 @ 84°C .119 @ 94.4°C .088 @ 111°%
Rmf .074 @ 84°¢ .074 @ 84°C .086 @ 94.4°C .060 @ 111°%
Rmc .104 @ 84°c .104 @ 84°C 134 @ 94.4°C .103 @ 111°%
Pgas .125 g/cm3 .125 g/cm3 .125 g/cm3 .125 g/cm3
Poil .654 g/em’ .654 g/cm .654 g/cm .654 g/cm
Pwater 1.02 g/cm3 1.015 g/cm3 1.015 g/cm3 1.015 g/cm3
Pma 2.66 g/cm3 2.66 g/cm3 2.67 g/cm3 2.67 g/cm3
ZDCN .356 .34 .295 .24

@DCD .0365 -.024 -.03 -.042

Pwc 2.42 g/cm3 2.57 g/cm3 2.62 g/cm3 2.695 g/cm3
@NWC .43 .40 34 .27

RwB .08 @ 84°C .08 @ 84°C .08 @ 94.4°C 0.2 @ 111%
RwF .064 @ 84°C .075 @ 84°C .05 @ 94.4°C .095 @ 111°%
RmfB .073 @ 84°%C .09 @ 84°C .10 @ 94.4°C -

RmfF .067 @ 84°C .06 @ 84°C .075 @ 94.4%C -

pgtshale .12 variable .085 .05

2 tma 180.4 u sec/m 180.4u sec/m 180.4 u sec/m
b tF 620 u sec/m 620 u sec/m 620 u sec/m

20821/21-29



TUNA-4
LOG ANALYSIS
SUMMARY DATA

DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS  THICKNESS AV ST DEV ~ SATURATION
1375.50 - 1385.50 10.00 10.00 0.265 0.028 0.165 Gas, clean
1387.00 - 1388.50 01.50 01.00 0.180 0.013 0.50 Gas, shaly
1388.50 - 1400.00 11.50 11.50 0.270 0.022 0.10 Gas, clean
1400.00 - 1403.75 03.75 03.75 0.245 0.025 0.10 0il, clean
1403.75 - 1411.5 07.75 07.75 0.260 0.031 0.36 0il, some shaly
1411.50 - 1424.75 13.25 0.250 0.025 0.84 water, clean
1424.75 - 1431.50 06.75 0.270 0.020 0.86 water, clean
1431.50 - 1452.50 21.00 0.240 0.009 0.96 water, most
clean
1452.50 - 1454.25 01.75 0.195 0.024 0.98 water, shaly
1454.25 - 1500.00 45.75 0.250 0.010 0.99 water, clean
1500.00 - 1515.75 15.75 0.240 0.014 1.00 water, clean
1529.25 - 1530.50 01.25 0.210 0.019 0.95 water, clean
1531.75 - 1558.50 26.75 0.215 0.022 0.97 water, clean
1564.00 - 15745.00 10.50 0.230 0.037 0.98 water
1583.25 - 1587.25 04.00 0.210 0.036 0.98 water
1588.50 - 1590.00 01.50 0.20 0.050 1.00 water
1598.50 - 1599.50 01.00 0.140 0.002 1.00 water, shaly
1605.50 - 1606.00 00.50 0.20 0.027 1.00 water, carb,
shaly.
1608.75 - 1611.0 02.25 0.130 0.009 0.99 water, very
shaly
1612.00 - 1613.00 01.00 0.185 0.034 0.98 water, shaly
1619.50 - 1621.50 02.00 0.150 0.009 0.97 water, very
shaly
1641.00 - 1643.00 02.00 0.170 0.026 0.99 water, very
shaly

1644.75 - 1645.50 00.75 .190 0.026 0.98 water, shaly




-2 -
DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS  THICKNESS AV ST DEV SATURATION

1646.75 - 1655.25 08.50 .205 0.024 1.00 water very

shaly at base

1659.00 - 1666.00 07.00 0.220 0.047 0.98 water, most

shaly

1668.50 - 1670.00 01.50 0.210 0.026 0.99 water

1675.50 - 1678.50 03.00 0.200 0.033 0.97 water, carb in

part

1683.50 - 1694.50 11.00 0.230 0.025 0.97 water, some

shaly

1698.00 - 1701.00 03.00 0.190 0.036 0.99 water, shaly at

base

1705.50 - 1706.50 01.00 0.170 0.023 1.00 water, shaly

1717.50 - 1721.50 04.00 0.205 0.042 0.99 water, shaly

at top

1724.50 - 1726.00 0l.50 0.195 0.041 0.98 water,

carbonaceous

1731.75 - 1734.50 02.75 0.185 0.037 0.99 water, shaly,

pyritic

1735.25 - 1736.50 01.25 0.245 0.022 0.98 water, clean

1737.50 - 1740.25 02.75 0.1%90 0.030 0.98 water, shaly,

carb.

1741.00 - 1745.00 04.00 0.215 0.027 0.99 water, shaly,

carb.

1747.00 - 1749.50 02.50 0.210 0.039 0.96 water, shaly

at top

1750.00 - 1751.25 01.25 0.170 0.019 0.98 water, very

shaly

1753.50 - 1759.25 07.25 0.200 0.037 0.98 water, very

shaly at base

1763.00 - 1765.75 02.75 0.195 0.041 0.98 water, mostly

shaly

1766.25 - 1767.00 00.75 0.195 0.35 0.99 water, very

shaly

1768.00 - 1765.00 01.00 0.205 0.036 0.99 water
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DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS THICKNESS AV ST DEV SATURATION
1770.50 - 1773.50 03.00 0.225 0.025 0.98 water, most
clean
1774.50 - 1776.25 01.75 0.240 0.029 0.99 water
1778.00 - 1781.75 03.75 0.245 0.049 1.00 water, clean
1790.50 - 1791.25 00.75 0.200 0.042 0.99 water
1792.50 - 1795.75 03.25 0.185 0.040 1.00 water, very
shaly at top
1797.75 - 1801.75 04.00 0.210 0.051 0.99 water, very
shaly at top
1802.75 - 1804.75 02.00 0.210 0.022 1.00 water, shaly
1806.00 - 1809.00 03.00 0.165 0.031 0.99 water, very
shaly
1810.75 - 1813.75 03.00 0.200 0.045 1.00 water, partly
shaly
1820.00 - 1826.00 06.00 0.250 0.050 .98 water, most
clean
1826.75 - 1830.00 03.25 0.205 0.030 1.00 water, shaly
carb.
1838.00 - 1839.50 01.50 0.200 0.032 0.99 water
1842.00 - 1844.00 02.00 0.160 0.029 0.99 water,
dolomitic in
part
1850.00 - 1854.00 04.00 0.230 0.035 0.99 water
1859.50 - 1866.25 06.75 0.225 0.030 0.96 water
1872.00 - 1872.75 00.75 0.175 0.029 0.98 water, shaly
1887.00 - 1888.00 01.00 0.140 0.010 0.91 water
1932.50 - 1936.75 04.25 0.190 0.043 0.97 water, most
shaly
1942.00 - 1946.25 04.25 0.210 0.020 0.96 water
1958.50 - 1966.00 07.50 0.215 0.037 0.98 water, most
shaly, carb.
1979.00 - 1981.50 02.50 0.225 0.025 0.98 water, very

carbonaceous.
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DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS  THICKNESS AV ST DEV SATURATION
1988.50 - 1991.00 02.50 0.225 0.025 1.00 water, clean
2012.50 - 2013.25 00.75 0.160 0.008 0.96 water, shaly
2014.00 - 2016.50 02.50 0.160 0.016 0.97 water, shaly
carb.
2031.00 - 2032.00 0l1.00 0.185 0.032 0.98 water, shaly
carb.
2036.50 - 2063.00 26.50 0.230 0.039 1.00 water, shaly
at base
2072.00 - 2074.75 02.75 0.205 0.027 1.00 water
2078.00 - 2083.50 05.50 0.165 0.019 1.00 water, shaly
at top
2100.00 - 2101.50 01.50 0.140 0.012 0.97 water, very
shaly
2109.00 - 2110.00 01.00 0.145 0.011 0.95 water, shaly
2130.25 - 2132.25 02.00 0.200 0.032 1.00 water, clean
2134.00 - 2135.50 01.50 0.200 0.035 0.98 water, clean
2152.00 - 2154.50 02.50 0.220 0.024 1.00 water, clean
2166.50 - 2167.50 01.00 0.140 0.002 0.97 water, shaly
2180.00 - 2181.50 01.50 0.155 0.015 0.98 water, very
shaly
2182.50 - 2185.50 03.00 0.195 0.024 1.00 water, clean
2196.00 - 2202.50 06.50 0.180 0.018 0.98 water, clean
2205.00 - 2220.00 15.00 0.185 0.018 0.99 water, most
clean
2239.00 - 2241.75 02.75 0.135 0.008 0.98 water, shaly
2244.25 - 2245.50 01.25 0.200 0.011 0.99 water, clean
2259.00 - 2261.50 02.50 0.155 0.015 0.99 water
2277.00 - 2283.00 05.80 0.155 0.017 0.96 water, shaly
at top
2322.50 - 2324.00 01.50 0 0.140 0.004 0.92 water
2239.50 - 2342.50 02.75 0 0.155 0.027 .76=1.0 possible hydro-
(.84) carbons, shaly



-5~
DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS THICKNESS AV ST DEV SATURATION

2344.00 - 2345.50 01.50 0 0.140 0.009 .69-.80 possible hydro-

(.76) carbons, shaly

2346.50 - 2347.00 00.50 0.25 0.145 0.010 .61-.64 possible hydro-

(.63) carbons, shaly
2348.50 - 2349.25 00.75 0 0.150 0.008 .78-.81 possible hydro-

(.79) carbons, shaly
2368.50 - 2370.25 01.75 00.50 0.180 0.022 .60-1.0 hydrocarboné,

(.70) most clean

2380.00 - 2380.50 00.50 0 0.125 - 0.92 water, very

shaly

2389.00 - 2390.25 0l.25 0.175 0.021 0.97 water, clean

2391.00 - 2394.75 03.75 0.150 0.01e 0.97 water, some

tight, shaly

2398.00 - 2402.75 04.75 0.165 0.028 0.96 water, shaly

at base

2406.00 - 2408.50 02.50 0.150 0.020 0.93 water, shaly at

top
2450.50 - 2451.75 01.25 0l.00 0.165 0.017 .48-.64 0il productive,
(.56) clean.

2465.50 - 2467.00 01.50 00.50 0.130 0.006 .43-.64 o0il, shaly,
(.55) tight

2469.50 - 2476.50 07.00 07.00 0.185 0.024 .33-.55 o0il, most clean
(.40) )

2481.50 - 2486.00 04.50 02.50 0.145 0.019 .39-.64 o0il, very shaly
(.55) to top

2487.50 - 2489.50 02.00 01.25 0.165 0.031 .43-.62 0il, very shaly
(.52) to top

2490.25 - 2490.75 00.50 0 0.125 - 43 o0il, clean,

tight
2491.50 - 2492.00 00.50 0 0.120 - .58 oil, tight
2494 .50 - 2495.50 01.00 0 0.130 - .59-.64 0il, very shaly
(.61)

2499.00 - 2500.50 01.50 01.50 0.175 0.026 44-.62 0il, clean
(.52)

2502.00 - 2503.25 01.25 01.00 0.170 0.027 .43-.58 o0il, shaly
(.49)

2504.75 - 2508.00 3.25 01.75 0.155 0.027 .40-.63 0il, shaly to
(.51) top
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DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS  THICKNESS AV ST DEV SATURATION

2523.75 - 2524.75 1.0 0.75 0.180 0.031 .40-.50 o0il, clean

(.44)
2525.50 - 2528.75 3.25 2.75 0.180 0.029 .32-.48 o0il, most clean
(.38)

2532.25 - 2532.75 0.50 0 0.135 - .61 oil, thin,
shaly

2537.00 - 2537.75 0.75 0 0.105 0.008 .71 0il, very shaly

2543.50 - 2552.00 8.50 8.25 0.185 0.021 .33-.65 0il, most clean

(.48)

2557.00 - 2559.25 2.25 - 0.155 0.016 .81 0il, possibly
water
productive

2563.25 - 2568.25 5.00 0.50 0.170 0.026 .42-1.0 o0il, probably

(.88) water
productive

2580.50 - 2583.00 2.50 0.120 0.007 .97 water, very
shaly

2590.50 - 2603.25 12.75 0.150 0.027 .97 water, most
clean

2609.25 - 2612.00 2.75 0.170 0.035 .93 water, some
shaly

2615.00 - 2616.75 1.75 0.160 0.013 .96 water, shaly at
base

2617.50 - 2618.75 1.25 0.145 0.009 .99 water, shaly

2621.50 - 2623.50 2.00 0.125 0.004 1.00 water, shaly,
tight

2629.50 - 2631.00 1.50 0.125 0.003 .94 water, shaly,
tight

2638.00 - 2640.50 2.50 0.160 0.014 .88 water, most
clean

2595.50 - 2603.75 8.25 0.160 0.022 .95 water, some
shaly

2609.25 - 2612.25 3.00 0.175 0.029 .97 water, some
shaly

2615.00 - 2617.00 2.00 0.165 0.019 .93 water, clean

2617.50 - 2619.00 1.50 0.160 0.016 1.0 water
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DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS THICKNESS Av ST DEV SATURATION

2621.75 - 2623.75 2.0 0.135 0.004 .98 water

2629.75 - 2631.25 1.5 0.145 0.007 .93 water, shaly

2635.75 - 2640.75 5.0 0 0.155 0.024 .54-.91 hydrocarbons,

(.81) clean

2655.50 - 2656.75 1.25 0.50 0.140 0.004 .57-.60 hydrocarbons,

(.59) clean

2657.75 - 2659.00 1.25 0.50 0.140 0.011 .62 hydrocarbons,

clean

2659.75 - 2661.25 1.50 1.50 0.155 0.003 .57-.62 hydrocarbons,

(.59) clean

2674.25 - 2675.00 0.75 0 0.120 - .51 hydrocarbons,

shaly

2676.00 - 2676.75 0.75 0 0.120 - .63 hydrocarbons,

shaly
2681.00 - 2682.00 1.00 0.50 0.160 0.024 .51-.65 hydrocarbons,
(.56) clean

2683.75 - 2684.50 0.75 0 0.120 . - .61 gas

2685.50 - 2688.75 3.25 1.25 0.150 0.022 .48-.63 gas, most clean
(.56)

2690.50 - 2692.75 2.25 0 0.120 0.010 .64~.76 hydrocarbons,
(.70) shaly

2737.50 - 2739.25 1.75 0.50 0.145 0.020 .64-.90 hydrocarbons,
(.72) some clean

2741.50 - 2744.50 3.00 1.00 0.145 0.014 .54-.74 hydrocarbons,
(.65) most clean

2746.25 - 2749.75 3.50 0.25 0.120 0.010 .63-.82 hydrocarbons,
(.71) very shaly

2749.75 - 2753.00 3.25 3.00 0.170 0.014 .51-.57 hydrocarbons,
(.54) clean

2753.25 - 2762.50 9.25 3.50 0.145 0.020 .59-1.0 hydrocarbons,
(.71) most clean

2766.75 - 2770.50 3.75 2.00 0.150 0.020 .54-1.0 o0il, clean
(.70)

2771.50 - 2772.00 0.50 ‘0 0.135 - .55 oil, shaly

2773.50 - 2775.25 1.75 0 0.145 0.020 .67-.88 0il, some shaly
(.77)
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DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS  THICKNESS AV ST DEV SATURATION
2778.00 - 2779.00 1.00 0 0.110 0.008 .79-.86 0il, shaly
(.84)
2783.75 - 2785.25 1.50 0 0.120 0.013 .66-.93 0il, shaly
(.76)
2788.25 - 2791.00 2.75 0.75 0.130 0.019 .42-.61 hydrocarbons,
(.52) most shaly
2800.50 - 2805.50 5.00 2.00 0.140 0.011 .27-.63 gas, clean
(.45)
2806.00 - 2810.50 4.50 1.50 0.145 0.021 .25-.64 gas, clean
(.43)
2811.50 - 2813.00 1.50 1.00 0.155 0.019 .32-.50 o0il, clean
(.38)
2816.25 - 2817.00 0.75 0.25 0.135 0.012 .48-.62 0il, shaly
(.54)
2819.75 - 2820.75 1.00 0.25 0.135 0.006 .50-.59 o0il, clean
(.54)
2821.25 - 2823.50 2.25 0.75 0.135 0.010 .45-.57 o0il, most clean
(.51)
2826.00 - 2829.50 3.50 1.75 0.145 0.015 .39-.60 o0il, clean
(.46)
2839.00 - 2841.25 2.25 0 .130 0.006 .51-.61 hydrocarbons,
shaly
2850.00 - 2850.50 0.50 0 0.120 - .53 hydrocarbons,
shaly
2853.00 - 2854.00 1.00 0 0.115 0.007 .51-.62 hydrocarbons,
(.55) shaly
2865.00 - 2867.50 2.50 0 0.130 0.004 .37-.44 Gas, most clean
(.39)
2870.25 - 2871.50 1.25 0 0.105 0.012 .46-.52 hydrocarbons,
' (.49)  most shaly
2890.25 - 2890.75 0.50 0 0.120 - 0.54 hydrocarbons,
clean

2891.50 - 2893.25 1.75 0 0.115 0.007 .45-.61 hydrocarbons,
(.53) clean

2895.50 - 2896.50 1.00 0 0.120 0.016 .36-.56 possible oil,
(.49) clean
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DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS  THICKNESS Av ST DEV SATURATION
2913.00 - 2914.25 1.25 0 0.130 0.009 .38-.49 gas, most clean
(.43)

2916.50 - 2917.25 0.75 0 0.125 0.013 44 gas, clean

2918.50 - 2919.50 1.00 0 0.125 0.013 .33-.41 gas, clean
(.36)

2923.25 - 2924.25 1.00 8] 0.130 0.013 .39-.53 gas, clean
(.46)

2928.75 - 2930.75 2.00 0.75 0.135 0.011 .38-.50 gas, some
(.42) shaly

2935.25 - 2936.00 0.75 0 0.125 0.016 0.41 possible oil,

tight

2936.75 - 2937.25 0.50 0 0.115 - 0.47 oil, tight

2938.25 - 2940.25 2.00 0 0.125 0.012 44-.57 o0il, tight

(.50)

2941.25 - 2941.75 0.50 0 0.120 - .48 oil, shaiy,

tight

2943.25 - 2944.25 1.00 0.25 0.140 0.010 .33-.55 o0il, clean

(.44)
2947.25 - 2950.00 2.75 0.75 0.140 0.010 .42-.64 0il, most clean
(.52)

2952.00 - 2952.75 0.75 0 0.105 0.015 .34 0il(?) shaly,

tight

2958.50 - 2959.00 0.50 0 0.105 - .51 hydrocarbons,

clean

2928.00 - 2930.50 2.50 1.0 0.135 0.030 .38-.58 hydrocarbons,

(.45) most clean

2931.25 - 3132.25 1.00 0.25 0.120 0.031 .38-.50 hydrocarbons,

(.43) shaly, tight

2934.50 - 2935.75 1.25 0.25 0.130 0.023 .49 hydrocarbons,

clean

2936.25 - 2936.75 C.50 0 0.135 - .48 hydrocarbons,

shaly

2937.00 - 2939.75 2.75 0 0.130 0.013 .44-.60 hydrocarbons,

(.52) shaly

2940.50 - 2941.50 1.00 0 0.125 0.016 .50-.55 hydrocarbons,

(.52) very shaly
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DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS  THICKNESS AV ST DEV SATURATION
2942.75 - 2943.75 1.00 0.25 0.145 0.010 .47-.60 hydrocarbons,
(.53) clean
2946.50 - 2950.00 3.50 2.00 0.145 0.015 .43-.63 hydrocarbons,
(.54) shaly at base
2957.50 - 2958.75 1.25 0 0.115 0.011 .53-.61 hydrocarbons,
(.56) shaly
2969.50 - 2970.00 0.50 0 0.115 - .70 water
productive,
very shaly
2994.00 - 2995.50 1.50 0 0.125 0.010 .51-.59 hydrocarbons,
(.57) clean, tight
2998.75 - 2999.50 0.75 0 0.120 - .47 hydrocarbons,
shaly, tight
3005.5 - 3007.00 1.50 8] 0.105 0.005 .44~.56 hydrocarbons,
(.52) shaly to top
3008.25 - 3010.25 2.00 0.75 0.130 0.020 .36-.64 hydrocarbons,
(.50) most clean
3012.00 - 3013.50 1.50 0 0.125 0.004 .48-.59 hydrocarbons,
(.52) most shaly,
tight
3014.00 - 3014.50 0.50 0.25 0.140 - 41 hydrocarbons
3018.00 -~ 3019.25 1.25 0 0.125 0.009 .46-.60 gas(?) clean
(.53)
3027.75 - 3031.25 3.50 1.00 0.135 0.016 .41-.64 o0il, shaly to
(.53) top
3034.00 - 3034.75 0.75 0 0.120 - .44 hydrocarbons,
shaly, tight
3053.25 - 3054.75 1.50 0 0.125 0.012 .47-.60 gas
(.53)
3055.00 - 3056.50 1.50 0 0.120 0.012 .40-.60 gas
(.51)
3057.50 - 3059.50 2.00 0.25 0.130 0.013 .36-.55 gas(?), clean
(.48)
3060.25 - 3061.25 1.00 0.25 0.130 0.015 .43-.57 gas(?), clean
(.49)
3086.25 - 3089.50 3.25 0 0.110 0.004 .37-.61 hydrocarbons,
(.46)
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DEPTH GROSS NET POROSITY WATER REMARKS
INTERVAL (m) THICKNESS  THICKNESS Av ST DEV SATURATION

3093.75 - 3095.25 1.50 0 0.095 0.005 .45-.55 hydrocarbons,
(.51) shaly

3102.50 - 3105.25 2.75 0 0.115 0.010 .34-.63 probable gas,
(.43) clean

3116.75 - 3119.25 2.50 0 0.095 0.018 .44-.54 probable gas,
(.50) most clean

3121.25 - 3121.50  0.25 0 0.105 - .55 probable gas

3126.75 - 3128.00 1.25 0 0.100 0.009 .46-.59 gas, very shaly
(.52)

3129.75 - 3131.00 1.25 0 0.115 0.009 .41-.51 gas, clean
(.47)

3135.50 - 3142.50 7.00 0 0.090 0.015 .51-.64 gas, clean
(.57)

3144.50 - 3146.25 1.75 0 0.120 0.006 .46-.63 gas, shaly
(.55) at top

3154.25 - 3160.00 5.75 0 0.105 0.011 .34-.54 gas(?)
(.41)

3174.75 - 3177.00 2.25 0 0.075 0.024 .53-.65 hydrocarbons,
(.60) shaly

3180.00 - 3183.50 3.50 0 0.080 0.013 .51-.64 hydrocarbons,
(.57) shaly at top

3186.75 - 3189.75 3.0 0 0.085 0.011 .38-.65 probable gas,
(.57) shaly at top

3193.75 - 3195.00 1.25 0 0.105 0.003 .38-.50 hydrocarbons
(.45) clean

3200.00 - 3202.75 2.75 0 0.070 0.009 .40-.63 probable gas,
(.52) clean

3204.25 - 3204.75 0.50 0 0.080 - 47 hydrocarbons,

shaly

3210.75 - 3212.75 2.00 0 0.105 0.005 .34-.59 hydrocarbons,
(.42) shaly

3213.75 - 3214.25 0.50 0 0.095 - .45 hydrocarbons,

shaly

3233.25 - 3234.25 1.00 0 0.100 0.023 .46-.59 hydrocarbons,
(.51) clean

3234.75 - 3236.25 1.50 0 0.125 0.012 .40-.60 hydrocarbons,
(.46) clean

3237.75 - 3239.00 1.25 0 0.100 0.012 .49-.76 probable gas,
(.64) clean
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DEPTH GROSS NET PORQSITY WATER REMARKS
INTERVAL (m) THICKNESS  THICKNESS AV ST DEV SATURATION
3257.00 - 3258.25 1.25 0 0.080 0.029 .53-.63 hydrocarbons,
(.60) clean
3259.50 - 3261.25 1.75 0 0.110 0.013 .58-.78 hydrocarbons,
(.66) shaly
3262.75 - 3263.25 0.50 0 0.090 - .52 hydrocarbons,
shaly
3269.00 - 3269.50 0.50 0 0.080 - .60 hydrocarbons,
clean
3271.50 - 3272.50 1.00 0 0.075 0.019 .48-.64 hydrocarbons,
(.59) very shaly
3273.25 - 3276.50 3.25 0 c.10 0.009 .36-.58 hydrocarbons,
(.43) clean
3277.75 - 3279.50 1.75 0 0.0%90 0.011 .45~.56 hydrocarbons,
(.50) clean
3280.75 - 3281.50 0.75 0 0.080 - .77 hydrocarbons,
shaly
3283.25 - 3284.75 1.50 0 0.075 .56-.88 hydrocarbons,
(.66) clean
3289.00 - 3290.00 1.00 0 0.120 0.010 1.00 water, clean
3293.00 - 3295.75 2.75 0 0.095 0.007 .40-.64 hydrocarbons
(.50) most clean

20821/40-51
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TUNA-4

INTRODUCT ION

A variety of geochemical analyses were berformed on samples of wet canned
cuttings, sidewall cores and conventional cores, collected during drilling of
the Tuna-4 well, Gippsland Basin. Canned cuttings composited over 15 metre
intérvals were collected between 230m KB and 3185m KB. Alternate 15 metre
intervals were analysed for headspace C,_, hydrocarbon gases between

1220m KB and 3185m KB. Succeeding alternate 15 metre intervals were analysed
for 04_7 gasoline-range hydrocarbons between 1205m KB and 3140m KB. Samples
were hand-picked for more detailed analyses such as Total Organic Carbon
(ToC), Rock-Eval pyrolysis, kerogen isolation and elemental analysis and

C15+ liquid and gas chromatagraphy. Vitrinite reflectance determinations

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

Eight oil samples (onme from a top of Latrcbe Group reservoir>and seven from
intra-Latrobe Group reservoirs) were analysed for API gravity and by "whole
0il" gas chromatography. Of these eight oils, fouf were analysed for 012+
liquid and gas chromatbgraphy and stable carbon isotopes (8130) were

determined on the saturate and aromatic fractions.

DISCUSSION OF RESULTS

]

The detailed 01_4 headspace cuttings gas results are listed in Table.l and
depth profiles of this data are shown in Figures 1(a) and 1(b). Total
cuttings gasrvalues in the Miocene Lakes Entrance Formation and the Gurnard
and Flounder Formation sediments of the Latrobe Group (Figure 1(a)) vary from
lean to moderately rich, indicating poor-fair hydrocarbon source potential.
The undifferentiated Latrobe Group sediments (between 1558.5m KB and T.D.) on
the other hand haye generally rich cuttings gas levels with wet (CZ+)gas

concentrations commonly between 20% and 40% (Figure 1(b). These sediments are
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rated as having very good oil and gas source potential. Detailed
interpretation of cuttings gas data for source rock potential is made
difficult due to the presence of coals beds (the locations of which may be
identified by referring to rock descriptions listed in Table 2) and numerous
0il zones. In general, the richer cuttings gas levels recorded usually
coincide with coaly intervals, although 0il staining may also contribute to

higher wet gas occurrences.

The well profile of the gasoline-range (C4_7) hydrocarbons (Fig. 2) is

similar to that for cuttings gas, with rich amounts of gasolines only in the
undifferentiated Latrobe Group sediments. Again, the presence of coal beds or
0il stained cuttings will contribute a high amount of gasolines masking true
hydrocarbon source potential. The detailed C4_7 hydrocarbon data sheets are
presented in Appendix-l1l. (Note: There were no samples suitable for 04_7

analysis between 1370m KB and 1580m KB).

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

~ Entrance Formation and the ? Gurnard Formation are poor (average T.0.C. values

of 0.45%, 0.36% and 0.32%_respectively), consistent with previous poor
hydrocarbon source potential indications from these sediments. Shales and
siltstones in the Flounder Formation and the undifferentiated Latrobe Group
are organically rich; with average T.0.C. values of 3.63% and 2.94%
respectively. Rock-Eval pyrolysis results (Table 3 and Figure 3) show that
modal Type 'III kerogen (containing mainly woody, herbaceous and coaly organic
matter types) predominates, although a certain amount of more hydrogen-rich

(more oil-prone) Type II-III kerogen is also present.

Elemental analyses of kerogen samples isolated from the Flounder Formation and
the underlying Latrobe Group sediments (Table 4) commonly yield hydrogen
contents of 5-6%, which is supportive of a very good appraisal of oil and gas

source potential for these sediments. Approximate hydrogen:carbon (H/C)
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oxygen:carbon (0/C) and nitrogen:carbon (N/C) atomic ratios are listed in
Table 5. These atomic ratios are considered to be approximate because the %
oxygen was determined by difference and the organic sulphur ¥ was not
determined. Since kerogen ash values are usually low - less than 10%, and the
% sulphur is thought to be low also, then the calculated atomic ratios are
considered to be good approximations. When atomic H/C ratio is plotted
against atomic 0/C ratio as in a modified Van Krevelen plot (Figure 4), the
presence of a significant amount of oil-prone intermediate Type II-III kerogen

is obvious.

Rock-Eval Tmax values (Table 3) indicates that the threshold of organic
maturation for significant hydrocarbon generation occurs in the interval

between 2412m KB and 3275.5m KB. Vitrinite reflectance data are shown in

Table 6, and Ry, max has been plotted with depth in Figure 5. Using the line
of best fit plotted in Figure 5, the top of maturity for significant

hydrocarbon generation (taken to be Rv max = 0.65%) occurs at about 2600m
KB. Detailed vitrinite reflectance and exinite fluorescence data are given in

Appendix-2.

The C15+ extract and liquid chromatography data obtained from selected

canned cuttings are listed in Table 7. The Lakes Entrance Formation sample
(1265-1280m KB) yielded a poor total extract (211 ppm) which indicates poor
oil-source potential. There was insufficient extract to allow detailed liquia
chromatography to be done, although a C15+ saturate chromatogram was

obtained (Figure 6). The bimodal hydrocarbon distribution seen in Figure 6
represents an immature mixture of marine and land-derived organic matter.
Total extract values for the six Latrobe Group samples vary from rich to very
rich, confirming previous indications of very good oil and gas source
potential. The corresponding C15+ saturate chromatograms (Figures 7-12)
represent immature, predominantly terrestrial source organic matter in Figures

7-9, the prime indicator being significant odd/even predominance in the Waxy
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(n-C55,) n-alkane envelope. Figure 10 (2615-2630m KB) and Figure 11
(2795-2810m KB) are interpreted to be early mature hydrocarbon distributions,
again derived from predominantly terrestial organic matter types. The
increase in/maturity is shown by the progressive shift of the n-alkane maxima
from n-C,g in Figures 7 and 8 down to n-C,g in Figures 10 and 11, the

gradual reduction of odd/even predominance and the disappearance of the
baseline hump of unresolved complex triterpane material, obvious in the
C4-C3, Tegion in Figures 7 and 8, but generally absent in the other

chromatograms.

The fact that source rock hydrocarbon distributions are classed as early
mature by about 2630m KB supports the top of organic maturity for oil
generation at about 2600m as indicated by vitrinate reflectance. By 3170m KB,
a mature saturate hydrocarbon distribution is evidence (Figure 12), not unlike
those belonging to intra-Latrobe Group oil shows, a discussion of which will

follow.

"Whole o0il" chromatograms of eight'Tuna-A 0il samples are shown in

Figures 13-20. 0il from the top of Latrobe Group reservoir at 1400.5m KB
(near the gas-oil contact) is severely biodegraded (Figure 13) as indicated by
the almost total removal of n-alkanes. Liquid chromatography data for this
0il (Table 8) also shows the depletion of normal and iso-paraffins and the
corresponding 015+ saturate chromatogram shows primarily residual
branched/cyclic hydrocarbons. The other seven oil samples analysed are from
intra~-Latrobe Group reservoirs, and can generaily be described as waxy
paraffinic (Tables 9-11) oils (most set solid at room temperature) of medium
to high API gravity (Table 12), and commonly show remnant odd/even carbon
preference above n-C,5. These oils are obviously derived from a
predominantly terrestrial organic matter source. The hydrocarbon
distributions of the intra-Latrobe Group oils do not show increasing maturity

with increasing reservoir depth (and implicitly reservoir temperature), but
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rather an apparent increased presence of Waxy (i.e. 025+) n-alkanes.

(Compare the oil at 2475m KB (Figure 14) or 2566m KB (Figure 17) with that
2948.5m KB (Figure 20).) As deeper reservoirs are at higher temperature and
therefore more likely to accommodate more waxy components in the entrapped
oil, the apparent maturity difference in the oils may be due to differences in
migratioh pathways. It may also indicate that the deeper oils have been
generated later than oils occurring in the top of Latrobe Group reservoirs

which show a relatively more mature hydrocarbon distribution.
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CONCLUSIONS

1. The top of organic maturity for significant hydrocarbon generation.occurs

at about 2600m KB.
2. The Latrobe Group sediments have very good oil and gas source potential.

3. 0il encountered in the top of Latrobe Group reservoir is bio-degraded.
Other oils present in déeper intra-Latrobe Group reservoirs have mature,
waxy paraffinic hydrocarbon distributions and medium to high API

gravities.
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1519
21695
6165
987
258
132
11356
98609
26790
32131
32222
50093
37017
25146
48579
8922
950373
23783
62438
98374
30791
93630
53213
43781
18906
27892
313467
5841

-
PAGE
GAS COMPOSITION (PERCENT)
WET/TOTAL «-=- TOTAL GAS =——w=w=w w—e WET GAS ——
PERCENT M E P IB NB E P IB NB
27. 20 73. 8. 10. 4. 3. 28. 38. 22. 12.
24. 93 7% 7. 8. 7. 2. 27. 34. 30.
13. 75 86. 5. 5. 2. 1. 40. 35. 17.
23. 30 77. 7. 10. 3. 4. 31. 42. 1Z2.
34.°50 &5. 9. 14, 9. 7. 25. 42. 14, 20
28. 95 7i. 7. 10. 4. 8. 23. 35. 14. 28
70. 31 30. 14, 28. 10. 18. 21. 40. 14. 26
93. 49 47. 10. 20. 8. 16. 18. 38. 14. 30
34. 85 65. 14. 13. 2. 6. 39. 37. 7.
24. 39 76. 1%5. 7. 1. 1. 60. 30. 5.
22. 65 77. 14, 5. 1. 1. 70. 23. 4.
15.83 84. 10. 4. 1. i. 61. 28. 6.
13.77 86. 10. 3. i. 0. 70. 22. 4.
15. 16 83. 1i. 4. 0. O. 72. 23. 3.
12,48 88. 9. 3. 0. 0. 76 20 2.
10. 38 90. 8. 2. 0. 0. 82. 16 2.
11. 69 88. 9. 2. 0. 0. 78. 18. 3.
8. 04 2. 7. 1. 0. 0. 81l. 16. 2.
20. 43 80. 15. 9. 1. 0. 73. 22. 3.
11.01 g2. 9. 2. 0. 0. 82 146 2.
17. 16 83. 13. 3. 0. 0. 77. 20. 2.
14. 05 84. 11. 4. 0. 1. 71, 23. 3.
19.77 80. 15. 4. 0. 0. 74 22 2.
29. 57 70. 20. 8. 1. 1. &9. 26. 3.
18. 48 82. 15. 3. 0. 0. 80. 17. 2.
32. 29 68. 26. 4. 0. 0. 80. 18 1.
19. 34 81. 15. 4. 0. 0O. 78. 19. 2.
24. 43 76. 16 7. 1. 1. &4, 27. 3.
15. 32 g5 12, 3. 0. 0. 76. 20. 2.
29. 08 75. 18. 6. 1. 1. 72, 24, 2.
43. B0 96. 28. 12. 1.. 1. 65 29. 3.
31. 02 69. 20. 9. 1. 1. &6, 28. 3.
17. 69 g2. 12. 4. 0. 0. 70. 25. 3.
28. 19 72. 20. 7. 1. i. 72, 24. 2.
24. 16 76. 18. 5. 0. 0. 75. 21. 2.
20. 60 79. 14. 5. 1. 1. 70. 23. 3.
20.11 80. 13. 4. 1. 1. &5. 26. 3.
20.71 79. 15. 3. 1. 1. 71. 23. 3.
41. 29 92. 27. 11. 2. 2. 63 27. 4.
11.13 g9. 2. 7. 1 1. 17. 63. 9. 1
23. 96 76. 16, 6. 1. 1. 6é6. 25. 5.
21. Bé 78. 14. 5. 1. 1. 66, 25. 5.
20. 61 79. 12. 6. 1. 1. 60. 29. 5.
22. 49 78. 13. 6. i. 2. 60. 28. 5.
15. 85 84. 10. 4. 1. 1. &3. 26. 4.
‘31, 58 68. 19. 9 1. 2. &0. 29. 4.
39.72 60, 23. 12, 2. 2. 59. 31. 4.
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C1-C4 HYDROCARBON ANALYSES

-

U BASIN - GIPPSLAND REPORT A — HEADSPACE GAS

¢ WELL - TUNA 4
GAS CONCENTRATIONM (VDLUME GAS PER MILLION VDLUNLQ CUTTINGS) GAS COMPOSITION (PERCENT)

! SAMPLE NO. DEPTH METHANE ETHANE PROPANE IBUTANE NBUTANE WET TOTAL. NET/TDTAL e TOTAL GAS —m—me e WET GAS ———-—
C1 c2 c3 ic4 C4 c2~C4 €C1-C4 ERCENT M E IB NB E IB NB
73042 V 28235. 00 1975 811 415 &4 100 1390 33465 41. 31 9. 24. 12, 2. 3 58. 30. 5. 7
173062 X 2855. 00 7963 17095 592 77 99 2473 104364 23. 70 74, 16, 6. 1. 1 6%2. 24. 3. 4
L 173062 7 2885. 00 11912 2997 1105 182 184 4468 14380 27. 28 73. 18. 7. 1. 1 &7. 25. 4. 4
S04 73063 B 2915. 00 729 1800 &01 84 106 2991 12316 21. 04 79. 15. 5. 1. 1 49. 23, 3. 4
. 173063 D 27245. 00 9977 1270 990 97 108 2029 7402 26. 64 73. 17. 7. 1. 1 63. 27. 5. O
=, 73063 F 2979. 00 36520 9276 1507 478 240 7501 44021 17.04 83. 12. 3. 1. 1 70. 20. 6. 3
| 73063 H 3005. 00 96874 6232 1835 184 203 84054 65328 12. 94 87. 10. 3. 0. O 74, 22, 2. 2
. 73063 J 3035. 00 10414 2291 1104 188 191 3774 14388 26. 23 74. 14, 8. 1. 1 6l. 29. 5. 9
173063 L 3045. 00 3988 759 317 96 41 1173 2161 22.73 77. 15, 6. 1. 1 63. 27. 5. J
-2 73063 N 3095. 00 4883 699 222 73 32 1024 9909 17. 36 83. 12. 4, 1. 1 é8. 22. 7. 3
o 73063 P 3125. 00 2497 923 242 28 28 12221 6718 18. 18 82. 14. 4. 0. O 76. 20. 2. 2
+ 73063 R 3155. 00 4352 694 179 40 25 938 9290 17.73 82. 13. 3. 1. 0 74. 19 4. 3
73063 T 3185. 00 2531 422 154 31 17 &4 3155 19.78 80. 13. 5. 1. 1 68. 25 9. 3
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01/03/85 TABLE 2 ESS0 AUSTRALIA LTD. PAGE
TOTAL ORGANIC CARBON REPORT
 BASIN - GIPPSLAND
WELL - TUNA 4
SAMPLE NO.  DEPTH AGE FORMAT ION o AN  TOCZ AN  TOCZ AN  TOC%Z  DESCRIPTION
3 KKt 336 16 3 35 Fedb 3 LT3 X 34336 3 6 033 333 e 36363 3 333 H R W 33 3 36 3 3 B
73059 A 1220. 00 UNDATED GIPPELAND LMST 2 .44 GRN/GY CLYST
73059 ¢ 1550, 00 UNDATED GIPPSLAND LMST 5 " 45 GRN/GY CLYST
===> DEPTH : .00 TO 1270. 00 METRES. <=== I ===> AVERAGE 10C - .45 % EXCLUDING VALUES GREATER THAN 10.00 %  <===
73059 E 1280. 00 EARLY MIOCENE LAKES ENTRANCE 2 .21 GRN/GY CLYST
73059 ¢ 1310, 00 EARLY MICCENE LAKES ENTRANGE 5 "33 GRN/GY CLYST
73059 1 1340, 00 EARLY MIOCENE LAKES ENTRANCE 5 " 39 GRN/GY CLYST
73023 p 1362, 60 EARLY ‘MIOCENE LAKES ENTRANCE 1 " 38 MED GY SHALE,CALC.
73053 L 1369, 00 EARLY MIOCENE 'LAKES ENTRANGE 1 ot MED GY SHALE, CALC.
===> DEPTH : 1270.00 TO 1349 50 METRES, <=== I ===>  AVERAGE 10C : .36 % EXCLUDING VALUES GREATER THAN 10.00 %  <===
73059 K 1370. 00 EOCENE 2GURNARD o .24 GY/GRN CLYST
73023 H 1375, 80 EQCENE SGURNARD 1 " 30 LT BRN SLTST) GLAUC
73023 F 1374, 90 EOCENE SGURNARD 1 31 LT BRN SLTST, GLAUGC, CALC
===> DEPTH : 1370.00 TO 1375 50 METRES. <=== I ===>  AVERAGE TOC - 32 % EXCLUDING VALUES GREATER THAN 10.00 %  <===
73023 ¢ 1387. 00 EOCENE FLOUNDER 1 2.99 LT-MED GREY SHALE
72974 p 1522 10 EOCENE FLOUNDER 1 477 DK @Y SLTST, LT LAM‘TIONS
75474 0 1531, 00 EOCENE FLOUNDER 1 313 FINE DIRTY SNDST
===> DEPTH : 1375.50 TO 1558. 50 METRES. <=== I ===>  AVERAGE 10C :  3.63 % EXCLUDING VALUES GREATER THAN 10.00 %  <===
72974 ¢ 1574. 30 EOCENE LATROBE GROUP 1 621 ALT.MD GY SH AND QUARTZ
73059 W 1580, 00 EOCENE CATROBE GROUP 2  31.03 O BLK SH, COAL LAMINAE
73059 v 1610, 00 PALEOCENE LATROBE GROUP 5 |36 oL GY CLYST
75974 D 1626 10 PALEDCENE CATROBE GROUP i1 503 MD DK GY SHALE, FINE QTZ
73060 A 1640. 00. PALEOCENE LATROBE GROUP 2 54 31 COAL
72974 ¢ 1646, 10 PALEDCENE CATROBE GROUP 1 75 &0 MD DK MUDST, PYRITE
73060 © 1670. 00 PALEOCENE CATROBE GROUP 5 5331 COAL
73060 E 1700, 00 PALEOGENE LATROBE GROUP 2 “a.94 oL GY SLTST
75974 A 1709, 70 PALEOCENE LATROBE GROUP 1 251 LT GY SLTST, GTZ RICH
73060 @ 1730. 00 PALEOCENE LATROBE GROUP 2 2.7 DK GRN/GY SLTST
75973 7 1737, 00 PALEOCENE CATROBE GROUP T 547 MD GY GLTST, FINE QTZ
73060 I 1760, 00 PALEOCENE LATROBE GROUP 5 52 54 COAL
75973 y 1777, 20 PALEOCENE LATROBE GROUP T & 53 DK GY SLTST
75973 X 1789 00 PALEOCENE LATROBE GROUP 1 3 60 MD DK GY SHALE
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TABLE 2 (Cont.) ESS0O AUSTRALIA LTD. PAGE 2
! TOTAL 'ORGANIC CARBON REPORT
i BASIN - GIPPSLAND
IWELL - TUNA 4
SAMPLE NO.  DEPTH AGE FORMAT ION AN  TOCZ AN TOCZ AN TOC% DESCRIPTION
3430 33 33k 33 34k 36 36 36 33 + 33 Fh3360 3 33 3 3 36 +o3E 3 36 3 30 36 3 3E 363036 3303 03 336 36 3 36 3333 336 363 3 3636 30 36 36 3
73060 K 1790. 00 PALEOCENE LATROBE GROUP 2 3. 50 DK GRN/GY CLYST
72973 W 1814, 00 PALEOCENE LATROBE GROUP 1 5. &9 DK 6Y SLTST
73060 M 1820. 00 PALEOCENE LATROBE GROUP 2 3.70 OL GY SLTST
73060 0 1850. 00 PALEOCENE LATROBE GROUP 2 5234 COAL
73060 @ 1880. 00 PALEOGENE LATROBE GROUP ] 3. 66 DK _GRN/GY SLTST
73060 S 1910. 00 PALEOCENE LATROBE GROUP 2 7.38 M-DK @Y CLYST
73060 U 1940. 00 PALEOGENE LATROBE GROUP 2 .45 GRN/GY CLYST
73060 W 1970. 00 PALEOCENE LATROBE GROUP 2 3. 88 DK GRN/GY CLYST
73060 Y 2000. 00 PALEOCENE LATROBE GROUP 2  52.33 COAL
72973 0 2019. 70 PALEOCENE LATROBE GROUP 1 1. 24 QUARTZ RICH SLTST
72973 N 2025. 80 LATE CRETACEQUS LATROBE GROUP 1 5. 21 DK GY MDST
73061 A 2030. 00 LATE CRETACEOUS LATROBE GROUP 2 . 54 LT GRN/GY ST
73061 C 2060. 00 LATE CRETACEOUS LATROBE GROUP ] 3. 12 DK GRN/GY §
72973 M 2067. 20 LATE CRETACEDUS LATROBE GROUP 1 4. 89 MIca RICH MD GY MDST
72973 L 2089. 40 LATE CRETACEQUS LATROBE GROUP 1 2. 84 MD DK MDS
73061 E 2090. 00 LATE CRETACEQUS LATROBE GROUP 2 3. 66 DR GRN/GY ' SH
73061 @ 2120. 00 LATE CRETACEQUS LATROBE GROUP 2 3. 26 DK GRN/GY SH, S0%Z SLTST
73061 1 2150. 00 LATE CRETACEOUS LATROBE GROUP 2 3. 29 BRN/GY CLYST, 50% SLTST
73061 K 2180. 00 LATE CRETACEOUS LATROBE GROUP 2 . 94 LT GRN/GY SST
73061 M 2210. 00 LATE CRETACEOQUS LATROBE GROUP 2 1. 51 LT GRN/GY SST
72973 H 2229. 00 LATE CRETACEQUS LATROBE GROUP 1 1. 43 MD GY MUDSTONE
73061 0O 2240. 00 LATE CRETACEQUS LATROBE GROUP 2 . 61 GY/GRN CLYST
72973 @ 2264. 30 LATE CRETACEOQUS LATROBE GROUP 1 2. 63 MD GY SLTST, QUARTZ MICA
73061 @ 2270. 00 LATE CRETACEQUS LATROBE GROUP 2 .73 GY/GRN CLYST
72973 F 2299. 50 LATE CRETACEQUS LATROBE GROUP 1 4. 74 BRN GY SLTST
73061 S 2300. 00 LATE CRETACEOUS LATROBE GROUP 2 3. 38 DUSKY GRN CLYST, 30% SST
73061 U 2330. 00 LATE CRETACEOQUS LATROBE GROUP 2 1.02 GY/GRN SLTST
72973 E 2334, 10 LATE CRETACEQUS LATROBE GROUP 1 2. 59 BRN GY SLTST
73061 W 23460. 00 LATE CRETACEQUS LATROBE GROUP 2 3. 26 GY/GRN SLTST
73061 Y 2390. 00 LATE CRETACEQUS LATROBE GROUP 2 3. 68 DUSKY GRN CLYST
72973 B 2412, 00 LATE CRETACEOUS LATROBE GROUP 1 8. 36 DK GY BLK SHALE
73062 A 2420. 00 LATE CRETACEOUS LATROBE GROUP 2 . &4 DK GRN/GY CLYST, CEMENT
73062 C 2450. 00 LATE CRETACEQUS LATROBE GROUP 2 . 55 CEMENT \
73062 E 2480. 00 LATE CRETACEOUS LATROBE GROUP 2 3. 00 DUSKY GRN CLYST,CEMENT
73062 6 2600. 00 LATE CRETACEQUS LATROBE GROUP 2 1. 36 PALE GRN SST, TR CLYST
730632 1 2630. 00 LATE CRETACEQUS LATROBE GROUP 2 3. 82 DK GRN/GY CLYST, TR COAL
73062 M 2690. 00 LATE CRETACEOUS LATROBE GROUP 2 .79 YEL/GY SST
73062 0O 2720. 00 LATE CRETACEOUS LATROBE GROUP 2 .40 CRYSTALL INE (¢ IGNEDUS), BLK
73062 G 2750. 00 LATE CRETACEQUS LATROBE GROUP 2 . 04 CRYSTALLINE, BLK
73062 S 2780. 00 LATE CRETACEOUS LATROBE GROUP 2 .23 CRYSTALLINE, GRN/BLK
73062 U 2810. 00 LATE CRETACEQUS LATROBE GROUP 2 . 04 CRYSTALL INE, BLK
73062 W 2840. 00 LATE CRETACEOUS LATROBE GROUP 2 1. 20 DUSKY GRN CLYST,BLK CRYS
73062 Y 2870. 00 LATE CRETACEDUS LATROBE GROUP 2 2.78 DK GRN/GY CLYST, 40% SST
73063 A 2900. 00 LATE CRETACEQUS LATROBE GROUP 2 1. 31 OL GV SLTST.LT BRN/GY SS
73063 E 2960. 00 LATE CRETACEQUS LATROBE GROUP 2 29 32 OAL
73063 € 2990. 00 LATE CRETACEQUS LATROBE GROUP 2 2. 62 BKGRN/GY SLTST, TR COAL
73063 1 3020. 00 LATE CRETACEOUS LATROBE GROUP 2 4. 90 DUSKY GRN CLYST
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01/03/85 TABLE 2 (Cont.) ESS0 AUSTRAL.IA LTI PAGE 3

TOTAL ORGANIC CARBON REPORT

-+ BASIN ~ GIPPSLAND
- WELL - TUNA 4
-4 SAMPLE NO. DEPTH AGE FORMATION AN TAC%Z AN TOCZ AN TOCZ DESCRIPTION
D R EHENEE 3 3kt 33 b N IR e de dhde
T 73063 K 3050. 00 LATE CRETACEQUS LATROBE GROUP 2 4. 30 DK GRN/GY CLYST, SLTST
L 73063 M 3080. 00 LATE CRETACEQUS LATROBE GROUP 2 2.70 , BRN/GY SLTST
73063 0 3110. 00 LATE CRETACEQUS LATROBE GROUP a2 2. 36 BRN/GY SLTST
73063 @ 3140. 00 LATE CRETACEOUS LATROBE GROUP a2 1. 20 GY/GRN SLTST, MNR SS5T
., 73037 vV 3275. 30 LATE CRETACEQUS LATROBE GROUP 1 4.71 DARK GREY SHALE
. 73037 W 3277. 53 LATE CRETACEQUS LATROBE GROUP i 4.15 DARK GREY SHALE
< 73037 X 3277. 88 LATE CRETACEQUS LATROBE GROUP 1 4. 04 DARK GREY SHALE
i 73023 X 3278. 70 LLATE CRETACEQUS LATROBE GROUP 1 2. 42 DARK GREY SHALE
73023 Y 32792. 45 LATE CRETACEQUS LATROBE GROUP 1 3. 24 DARK GREY SHALE
73023 Z 3280. 15 LATE CRETACEQUS LATROBE GROUP 1 1.18 DK GREY SLTST. CARB.
sy DEPTH : 1598.50 TO 3280.15 METRES. <{=== I ===l AVERAGE 10C : 2. 94 7 EXCLUDING VALUES GREATER THAN 10.00 % (==
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#1 01/03/85 TABLE 3 ESS0 AUSTRALIA LTD. PAGE 1

= ROCK EVAL ANALYSES
I BASIN ~ GIPPSLAND REPORT A - SULPHUR & PYROLYZABLE CARBON

{WELL - TUNA 4
I SAMPLE NO. DEPTH SAMPLE TYPE AGE TMAX 51 52 53 PI  S2/83 PC COMMENTS
1
173023 C 1387. 0 SWC EOCENE 415, .97  5.85 .57 .14 10.264 . 56
| 72974 P 15221 SWC EOCENE 418, 44 b &S .90 .06 7.38 .59
179974 0 1531. 0 SWC EOCENE 418, .31 3010 .75 .09 4.13 . 28
| 72974 @ 1574.3 SWC EOCENE 413! .60 792 - 81 (06 11.38 .81
178974 D 1626, 1 SWC PALEOCENE 425, .23 328 1.4l .07 2.32 .29
172974 C 1646, 1 SWC PALEOCENE 422! .20  1.90 1.00 S10  1.90 17
L 72974 A 1709. 7 SWC PALEOCENE 428, (16 240 . b1 (06 393 21
| 72973 2 1737.0 SWC PALEQCENE 425, .32 4.65 1.11 .06 4.18 41
72973 Y 1777. 2 SWC PALEOCENE 471, .38 9.96 112 .05 8.89 .87
| 72973 X 1789. 0 SWC PALEOCENE 429, 16 1.79 . 84 .08 203 15
| 72973 U 1816. 0 SWC PALEOCENE 423! ‘32 7.73 |92 .04 840 L &7
1 72973 0O 2019. 7 SWC PALEOCENE 417. 13 .78 . 49 S14  1.59 .07
72973 N 2025. 8 SWC LATE CRETACEOUS 421, .57 10.02 .84 ;05 11.92 . 88
| 72973 M 2067. 2 SWC LATE CRETACEOUS 423, 10 |97 - 48 .09 2. 02 .08
| 72973 L 2089. 4 SWC LATE CRETACEOUS 424, 15 1.84 .50 .08 368 14
1 72973 H 2229, 0 SWC LATE CRETACEOUS 433 .21 2,72 .15 07 1813 . 24
| 72973 6 2064, 3 SWC LATE CRETACEOUS 431, 13 a0 . 24 14 3.33 . 07
| 79973 F 2299. 5 SWC LATE CRETACEOUS 429 L62  7.95 |47 08 15.42 | &5
72973 E 2334, 1 SWC LATE CRETACEQUS 431 . .77 586 .28 i2 2092 . 55
72973 B 2412. 0 SWC_ - LATE CRETACEOUS 433  1.856 41.50 .58 04 71.55 3. 41
73037 V 3275. 5 CORE LATE CRETACEOUS 443 .78  4.45 21 15 21.19 .43
73037 W 3277. 5 CORE LATE CRETACEOUS 4471, (69 3 a7 16 16 22.31 .35
| 73037 X 3277.9 CORE LATE CRETACEQUS 445 (52 3016 18 14 17.55 .30
| 73023 X 3278. 7 CORE LATE CRETACEOUS 442 .43 1.52 19 22 ' 8.00 14
73023 Y 3279. 5 CORE LATE CRETACEOUS 439 .70 2.04 .08 .26 25.50 .22
73023 7 3280. 2 CORE LATE CRETACEOUS 433 17 |30 .02 .37 15.00 .03

-f%PI=PRDDUCTIVITY INDEX PC=PYROLYZABLE CARBON TC=TOTAL CARBON HI=HYDROGEN INDEX OI=0XYGEN INDEX
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01/03/89 TABLE 3 (Cont.) ESS0 AUSTRALIA LTD. . PAGE 1

ROCK EVAL. ANALYSES

. BABIN - GIPPSLAND REPORT B - TOTAL CARBON, H/0 INDICES
-4 WELL —- TUNA 4
; SAMPLE NO. DEPTH SAMPLE TYPE FORMATION TC HI 01 HI/OI COMMENTS
1173023 € 1387. 0 SWC FL.OUNDER 2. 99 195 19, 10. 26
. 72974 P 1522. 1 SWC FLOUNDER 4. 77 1392 18. 7.72
;72974 O 1531. 0 SWC FLOUNDER 3.13 29 23. 4. 30
172974 G 1574. 3 SWC LATROBE GROUP 6. 21 148 13. 11.38
72974 D 1626. 1 SWC LATROBE GROUP 9. 03 =37} 28. 2. 32
. 72974 C 16446. 1 SWC LATROBE GROUP 9. &0 23 17. 1. 94
172974 A 1709. 7 SWC LATROBE GROUP 2. 91 95 24, 3. 924
72973 7 1737.0 SWC LATROBE GROUP 9. 67 L2 174 19, 4. 32
172973 Y 1777.2 SWC LATROBE GROUP 4. 53 152 17. 8. 24
. 72973 X 1789. 0 SWC LATROBE GROUP 3. 60 48 23. 2. 09
L 72973 W 1816. 0 SWC LATROBE GROUP 9. 69 136 16. 8. 50
72973 0 2019. 7 SWC LATROBE GROUP 1. 24 b2 39. 1. 59
172973 N 2025. 8 SWC LATROBE GROUP 5. 21 192 16, 12. 00
. 72973 M 2067. 2 SHC LATROBE GROUP 4, 89 19 2. 2. 11
72973 L 2089. 4 SWC LLATROBE GROUP 2. 84 65 17. 3. 82
72973 H 2229. 0 SHC LATROBE GROUP 1.43 190 10. 19.00
172973 6 2264. 3 SWC LATROBE GROUP 2. 43 a0 9. 3. 33
1 78973 F 229%. 5 SWC LATROBE GROUP 4. 76 102 9. 16.89
1 72973 E 2336. 1 SWC LATROBE GROUP 2. 59 226. 10. 22. 40
$ 72973 B 2412. 0 SWC LATROBE GROUP 8. 36 494, 6. 8247
S 73037 V 3275. 5 CORE LATROBE ©GROUP 4. 71 94. 4. 23.50
, 73037 W 3277. 5 CORE LATROBE GROUP 4. 15 86, 3. 28.67
173037 X 3277. 92 CORE LATROBE GROUP 4. 04 78. 4, 19. 50
-+ 73023 X 3278. 7 CORE LATROBE GROUP 2.42 b2, 7. 8. 86
73023 Y 3279. 5 CORE LATROBE GROUP 3. 24 &2, 2. 31.00
73023 Z 3280. 2 CORE LATROBE GROUP 1.18 2% 1. 25.00

o [— — N R N , 3
.+ PI=PRODUCTIVITY INDEX PC=PYROLYZABLE CARBON TC=TOTAL CARBON HI=HYDROGEN INDEX 0I=0XYGEN INDEX
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01/03/85 TABLE 4 | ESS0 AUSTRALIA LTD. PAGE

R

e A b P AVt i

KEROGEN ELEMENTAL ANALYSIS REPORT

o g e

o4 BASIN -~ GIPPSLAND
co 1 WELL -~ TUNA 4
o
? SAMPLE NO. DEPTH SAMPLE TYPE -—=— ELEMENTAL %4 (ASH FREE) -~ . COMMENTS
: : NZ%Z C%Z H% 8% oL ASHZ
S 73023 E 1375. 50 SWC 1.05 058. 48 4. 68 00 3%, 59 . 00
i 73023 D 1374. 00 SWC 1.33 68.77 9. 33 00 24. 57 7. 21
;7 73037 T 1382. 80 CORE 77 68.43 9. 36 00 25. 24 3. 20
73023 W 1383. 50 SWC 82 &9.47 2. 42 00 24.10 4. 56
73037 U 1384. 48 CORE .29 64. 00 2. 13 00 2%9.92 10.83 HIGH ASH
1 73023 C 1387. 00 SWC .98 69.09 9. 41 00 24. 32 8. 27
i 72974 @ 1516. 60 SWC 1.08 &8.81 9. 43 00 24. &% 9. 46
72974 P 1522. 10 SWC 1.32 &46.19 9. 14 00 27.39 8.19
72974 0 1531. 00 SWC 1.03 &7.80 5. 40 Q0 25. 77 ?.95
72974 L 1559. 50 SWC .90 76.28 4. 48 00 138.35 . 80
72974 K 1540. 00 SWC 1.13 71.352 9. 47 00 21.88 9. 99
L 72974 W) 1561. 80 SWC 1.11 7Q0. &2 0. 36 00 22. %20 8. 48
172974 G 1574. 30 SWC 1.14 &8. 39 4. 99 00 2%.48 10.2%9 HIGH ASH
72974 F 1581. 80 SWC .98 74.72 6. 29 00 18.01 2. 91
i 72974 D 1626. 10 SWC 1.18 40.82 4. 21 00 33.79 3.71
. 72974 C 1646. 10 SWC 1.31 70.44 2. 07 00 23.18 9. 92
72974 B 1703. 00 SWC 1.50 71.87 2. 10 00 21.%53 2. 98
. 72974 A 1709. 70 SWC 1. 45 6&8. 67 2. 28 00 24. 59 6. 85
472973 7 1737. 00 SWC 1.46 71.14 4. 90 00 22. 48 8. 51
T 72973 Y 1777. 20 SWC 1.50 &8.57 4.97 00 24.95 10.75 HIGH ASH
1 72973 X 1789. 00 SWC 1.47 71.74 4.87 00 21.%1 7.03
i 72973 W 18146. QO SWC 1.36 70.82 4. 94 00 22.88 7. 31
G 72973 U 1880. 10 SWC 1.47 74.38 6. 43 00 15.73 1.05
172973 T 1887. 50 SWC 1.48 74.91 9. 23 .00 18.38 13. 54 HIGH ASH
| 72973 R 1917. 90 SUWC 1.24 74.26 4. 41 .00 20.10 2. 88
172973 Q 2011. 10 SWC .96 76.79 4. 90 .00 17 34 3. 54
72973 0 2019. 70 SWC 1.09 74.32 9. 34 00 1925 4. 37
4 72973 N 2025. 80 SWC 1.12 &8. 59 4. 98 00 25.31 2. 47
o 72973 M 2067. 20 SWC 1.27 73,54 9. 06 .00 20.12 8.15
72973 L 2089. 40 SWC 1.35 74.08 4. 44 .00 20.13 1. 40
472973 J 2142. 20 SWC 1.24 78. 31 4.235 .00 16,20 2. 49
o 72973 1 2193. 00 SWC 1.69 79.02 3. 89 .00 15.40 1.45
S 72973 H 2229. 00 SWC 1.29 6&9.09 9. 164 .00 24 44 9. 11
i 72973 6 22464, 30  SWC 1.43 74.07 4. 34 .00 20. 14 1.53
. 72973 F 2299. 50 SWC 1. 44 77.94 5. 35 .00 15.28 b. 27
3 72973 E 2336. 10 SWC 1.38 79.53 6. 11 .00 12,98 ?.85
¢ 72973 B 2412. 00 SWC 1.15 80.07 6. 91 .00 11.87 4. 51
72973 A 2424. 00 SWC 1.48 80. 54 9. 22 .00 12 76 7.34
73037 Z 2456. 00 SWC 1.27 78.29 6.17 .00 14,27 2.53
73034 X 2462. 00  SWC s 1.05 81.13 9. 79 .00 12,63 2. 29
73036 Y 2464. 50 SWC 1.42 82. 26 b.17 .00 10016 7. 468
73037 @ 2448. 00  SUWC 1.13 81. 56 2. 92 .00 11,99 2. 81
73023 R 2485. 16 CORE 1.38 79.85 9. 33 00 13.45 b. 97
73023 § 2922, 00 CORE 1.81 78.71 6. 06 .00 13,42 7.90
73023 T 2558, 42 CORE 1.65 80.78 4. 81 .00 1276 1.87
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KEROGEN ELEMENTAL ANALYSYS REPORT

.1 BASIN - QIPPSLAND

{ WELL - TUNA 4
! SAMPLE NO. DEPTH SAMPLE TYPE --— ELEMENTAL % (ASH FREE) ——— COMMENTS
o N c% HY. S o% ASHY
Y 73036 T 2608. 50 SWC 1.12 71.97 5.52 .00 21.39 5.23
1 73036 R 2634. 00 SWC 194 38.40 3. 12 .00 47.854 & 42
| 73036 @ 2642. 00 SWC 1.26 70.92 5.85 .00 21.%97 618
| 77571 A 2652. 00 SWC 1.51 B82.58 6. 87 .00 9.04 535
L 73036 P 2659. 50 SWC 1.54 84.24 7.00 .00 7.22 639
73036 F 2748. 50 SWC 1.59 82.7&4 5. 46 .00 10.19 6. 20
.1 73035 ¥ 2815. 00 SWC 1.32 80.69 & 57 .00 11.42 5.03
- 73023 U 2822 86 CORE 1.65 82.65 5. 12 .00 10.98 8 13
4 73023 V 2828 45 CORE 1.52 83.83 5.01 .00 9. .44 381
% 73035 0O 2909. 50 SWC 1.47 77.91 & 18 .00 14.44 7.55
! 73035 M 2926. 00 SWC 1.48 74.94 6&.42 .00 1514 876
-1 73035 K 2940. 00 SWC 1.56 83.90 5.43 .00 911 11.05
173035 1 2946, 00 SWC 1.69 82.39 5 13 .00 10,79 7.32
.1 73037 N 2992.00 SWC 1.63 85.25 4.33 .00 8.78 1.38
. 73037 M 3010. 50 SWC 1.43 85.24 4.56 L00 B.77 b 16
. 73035 D 3024. 00 SWC 1.34 &7.00 5. 25 .00 26.41 9.73 HIGH ASH
73037 K 3026. 00 SWC 1.5 83.16 4.73 .00 10.55 7.33
¢ 73035 ¢ 3031. 50 SWC 1.62 83.89 5.02 .00 9.47 333
1 73035 B 3034. 30 SWC 1.32 72.72 5.43 .00 20.93 .82
173035 A 3043. 00 SWC 1.64 72.30 4.80 100 21.24 1.39
1 73034 Y 3070. 00 SWC 1.34 71.62 5.51 [00 2i.52 387
73037 1 3100. 00 SWC 1.54 80.43 5.33 .00 12.70  7.1é
“1 73034 U 3125. 00 SWC 1.80 78.10 4. 644 .00 15.46 4.70
73037 F 3150. 00 SWC 1.55 84.34 4.04 J00 B.08 5. &b
73034 R 3169. 00 SWC 1.50 6&b&. 99  4.03 100 27.47 2.9&
| 73034 Q 3179. 50 SWC 2.32 79.81 5.03 .00 1283 2. 36
. 73037 ¢ 3207.00 SWC 1.53 84.81 4. 68 [00 8.99 377
¢ 73034 L 3212, 50 SWC 1.19 75.18 3.93 00 19.70 1.10
1 73034 K 3218. 50 SWC 1.71 83.05 4. 48 S00 10,74 716
'+ 73037 B 3225. 00 SWC 1.81 79.87 6.10 100 12.22 823
I 73037 A 3248. 00 SWC 1.67 79.27 4. 18 '00 14.88 3,58
' 73036 7 3266. 00  SWC 1.45 86.60 3.95 '00 8.00 1.59
! 73053 A 3275. 45 CORE 1.61 81.48 4.60 SO0 12.30 5. 86
73037 V 3275. 50 CORE 1.58 82.74 4. 28 .00 11.38 2,75
: 73037 Y 3275.78 SWC 1.77 74.80 4.22 L00 19.22 823
. 73053 B 3277. 50 CORE 1.57 79.71 4. 52 100 14.20 10.02 HIGH ASH
| 73037 W 3277. 53 CORE 1.49 78.50 4.34 100 15.67 3. 46
. 73053 ¢ 3277.82 CORE 1.72 80.13 4.70 .00 13.46 7.92
L 73037 X 3277.88 SWC 1.84 81.b61 4.71 100 11.85 .55
.1 73053 D 3278, 10 CORE 1.80 B83.856 4.75 .00 9.59 354
. 73053 E 3278. 42 CORE 1.85 B80.49 4.75 .00 12.91 10. &0 HIGH ASH
73023 X 3278. 70 CORE 1.90 82.09 4.82 .00 11.19 & 31
73053 F 3279.30 CORE 1.50 75.75 4.42 .00 18.33 318
73053 @ 3279. 80 CORE 1.85 80.35 4.74 .00 13.07 8 &2
73053 H 3280. 42 CORE 1.72 84.60 4.26 .00 '9.43 508
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73034
73034

E
B

3281. 00
J302. 50

SWC
SWC

NZ C% H7 8% oz

1.97 81.98 4. 47
1.97 83.295 4. 57
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KEROGEN ELEMENTAL ANALYSIS REPORT

oo tovnt artne sane g e

" BASIN -~ GIPPSLAND »

P WELL - TUNA 4
-1 SAMPLE NO. DEPTH SAMPLE TYPE ACGE 4 FORMATION ATOMIC RATIOS COMMENTS
: H/7C 0/s¢ N/C
. 73023 E 1375. 530 SWC EQCENE FLOUNDER . 926 .45 . 02
e 73023 D 1374. 00 SWC EQCENE FLOUNDER .93 .27 . 02
73037 T 1382. 80 CORE EQCENE FLOUNDER .24 . 28 . 01
- 73023 W 1383. 50 SWC EQCENE FLOUNDER . 923 . 26 . 01
o1 73037 U 1384. 48 CORE EQCENE FL.OUNDER . 26 .39 .01 HIGH ASH
P 73023 C 1387. 00 SWC EQCENE FLOUNDER .94 .27 .01
-1 72974 Q 1514. 60 SWC EQCENE FLOUNDER .25 . a7 . 01
| 72974 P 1522, 10 SWC EQCENE FLOUNDER .93 .31 . 02
i 72974 0 1531. 00 SWC EQCENE FLOUNDER . 26 .29 .01
72974 L 1559. 30 SWC - EOCENE LATROBE GROUP .70 .18 .01
72974 K 1540. 00 SWC - EOCENE LATROBE GROUP .92 .23 .01
72974 J 1561.80 SWC EQCENE LATROBE GROUP .91 .24 .01
72974 © 1574. 30 SWC EOCENE LATROBE GROUP . 88 . 28 .01 HIGH ASH
. 72974 F 1581. 80 SWC PALEOCENE LATROBE GROUP 1.01 .18 . 01
o 72974 D 1626. 10  SWC PALEQCENE LATROBE GROUP . 83 .42 . 02
{ 72974 C 1646. 10 SWC PALEQCENE LATROBE GROUP . 86 .29 . 02
' B 1703. 00 SWC PALEQCENE LATROBE GROUP .85 .22 . 02
A 1709.70 SWC PALEOCENE LATROBE GROUP .22 .27 . 02
Z 1737. 00 8WC PALEQCENE LATROBE GROUP .83 . 24 .02
Y 1777. 20 SWGC PALEQOCENE LATROBE GROUP .87 .27 . 02 HIGH ASH
X 1789. 00 SWC PALEQOCENE LATROBE GROUP . 81 .23 .02
W 1816. 00 SWC PALEOCENE LATROBE GROUP . 84 .24 . 02
U 1880. 10 SWC PALEQCENE LATROBE GROUP 1.01 .15 . 02
T 1887. 50 SWC PALEOCENE LATROBE GROUP . 84 .18 . 02 HIGH ASH
R 1917.90 SWC PALEOCENE LATROBE GROUF .71 . 20 .01
aQ 2011. 10  8WC PALEOCENE LATROBE GROUP .77 .17 .01
0 2019. 70 SWC PALEOCENE LATROBE GROUP . 86 .19 . 01
N 2025. 80  SWC LATE CRETACEQUS LATROBE GROUP . 87 . 28 .01
M 2067. 20 SWC LATE CRETACEQUS LATROBE GROUP . 83 .21 .01
L 2089. 40 SWC LATE CRETACEQUS LATROBE GROUP .72 . 20 . 02
J 21462. 20 SWC LATE CRETACEDQUS LATROBE GROUP .65 .16 . 01
1 2193. 00 SWC LATE CRETACEQUS LATROBE GROUP . 99 .19 . 02
H 2229. 00 SWC LATE CRETACEDOUS LATROBE GROUP .20 .27 .02
G 22464. 30 SWC LATE CRETACEQUS LATROBE GROUP .70 . 20 .02
F 2299, 50 SWC LATE CRETACEOUS LATROBE GROUP .82 .15 .02
E 2336. 10  SWC LATE CRETACEOUS LATROBE GROUP .92 12 .01
B 2412. 00 SWC LATE CRETACEQUS LATROBE GROUM 1.04 .11 .01
A 2426. 00 SWC LATE CRETACEQUS LATROBE GROUP .78 .12 . 02
Z 2454. 00 SWC LATE CRETACEQUS LATROBE GROUP .99 .14 . 01
X 2462. 00  8SWC LATE CRETACEOUS LATROBE GROUP . 86 .11 . 01
Y 24464. 50 SWC LATE CRETACEQUS LATROBE GROUP . 20 . 09 . 01
aQ 24468. 00  SWC LATE CRETACEQUS LATROBE GROUP .87 . 10 .01
R 2485. 16 CORE LATE CRETACEOUS LATROBE GROUP . 80 .13 .01
=] 2922. 00 CORE LATE CRETACEQUS LATROBE GROUP .92 .13 . 02
T 2558. 42 CORE LATE CRETACEOUS LATROBE GROUP .71 .12 . 02
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. SAMPLE NO. DEPTH SAMPLE TYPE AGE FORMATION ATOMIC RATIOS COMMENTS
: H/7C asc N/C
73036 T 2608, 50 SWC LATE CRETACEDUS LATROBE GROUP .22 . 22 .01
73036 R 2634. 00 SWC LATE CRETACEQUS LATROBE GROUP .77 .74 .02
73036 @ 2642. 00 SWC LATE CRETACEOQUS LATROBE GROUP .99 .23 .02
77571 A 2652. 00 SWC LATE CRETACEQUS LATROBE GROUP 1. 00 .08 . 02
73036 P 26592. 30 SWC LATE CRETACEOQUS LATROBE GROUP 1.00 .06 . 02
73036 F 2768. 50 SWC LATE CRETACEQUS LATROBE GROUP .79 .09 . 02
73035 Y 2815. 00 SWC LATE CRETACEOUS LATROBE GROUP . 98 .11 .01
73023 U 2822. 8464 CORE LATE CRETACEQUS LATROBE GROUP .74 .10 . 02
73023 V 2828. 45 CORE LATE CRETACEOQUS LATROBE GROUP .72 .09 . 02
;73035 0 2909. 50 SWC LATE CRETACEQUS LATROBE GROUP .99 .14 . 02
- 73035 M 2926, 00  SWC LATE CRETACEQUS LATROBE GROUP 1. 00 .15 . 02
i 73039 K 2940. 00 SWC LATE CRETACEQUS LATROBE GROUP .78 .08 .02
73039 1 2946. 00 SWC : LLATE CRETACEOUS LATROBE GROUP .75 . 10 . 02
. 73037 N 2992. 00  SWC LATE CRETACEDUS LATROBE GROUP .61 . 08 . 02
o 73037 M 3010. 50 SWC LATE CRETACEQUS LATROBE GROUP . 64 . 08 . 01
473035 D 3024. 00  SWC LATE CRETACEQUS LATROBE GROUP .24 . 30 .02 HIGH ASH
o 73037 K 3026. 00 SWC LATE CRETACEDUS LATROBE GROUP . 68 . 10 . 02
. 73035 ¢ 3031. 50 SWC LATE CRETACEQUS LATROBE GROUP .72 . 08 . 02
Ty 73035 B 3034. 30 SWC LATE CRETACEOUS LATROBE GROUP . 920 .21 . 02
: 73035 A 3043. 00 SWC LATE CRETACEQUS LATROBE GROUP . 80 .22 . 02
73034 Y 3070. 00 SWC LATE CRETACEQUS LATROBE GROUM .92 .23 . 02
73037 1 3100. 00 SUWC LATE CRETACEOQUS LATROBE GROUP . 80 .12 . 02
73034 W 3125. 00 SWC LATE CRETACEQUS LATROBE GROUP .71 .15 .02
73037 F 3150. 00 SWC LATE CRETACEQUS LATROBE GROUP . 96 . 07 . 02
73034 R 3169. 00 SWC LATE CRETACEOQUS LATROBE GROUP .72 .31 . 02
73034 @ 3179. 50 SWC LATE CRETACEOUS LATROBE GROUP .76 .12 .02
73037 C 3207. 00 SWC LATE CRETACEOUS LATROBE GROUP . b6 .08 .02
L 3212. 50  SWC LATE CRETACEQUS LATROBE GROUP . 63 . 20 .01
K 3218. 50 SWC LATE CRETACEQUS LATROBE GROULP . &9 . 10 . 02
B 3225. 00 SWC LATE CRETACEOUS LATROBE GROUP .92 .11 . 02
A 3248. 00 SWC LATE CRETACEOQOUS LATROBE GROUP . 63 . 14 .02
Z d2&66. 00  SWC LATE CRETACEQUS LATROBE GROUP . 99 .07 .01
A 3275. 45 CORE LATE CRETACEOQOUS LATROBE GROUP . &8 .11 . 02
v 3275. 50 CORE LATE CRETACEQUS LATROBE GROUP .62 . 10 . 02
Y 3275.78  SWC LATE CRETACEOUG LATROBE GROUP . 68 .19 . 02
B 3277. 50 CORE LATE CRETACEQUS LATROBE GROUP . 68 .13 . 02 HIGH ASH
W 3277. 93 CORE LATE CRETACEQUS LATROBE GROUI* . bb .15 . 02
c 3277.82 CORE LATE CRETACEQUS LATROBE GROUP .70 .13 .02
X 3277. 88  SWC LATE CRETACEOUS LATROBE GROUF . 692 .11 .02
D 3278. 10 CORE LATE CRETACEQUS LATROBE GROUP . 68 . 09 .02
E 3278. 42 CORE LATE CRETACEQUS LATROBE GROUP .71 .12 . 02 HIGH ASH
X 3278. 70 CORE LATE CRETACEQOUS LATROBE GROUP .71 .10 . 02
F 3279.30 CORE LATE CRETACEDOUS LATROBE GROUP . 70 .18 . 02
G 3279.80 CORE LATE CRETACEDQUS LATROBE GROUP .71 .12 . 02
H 3280. 42 CORE LATE CRETACEDUS LATROBE CGROUP . 60 .08 .02
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o oo oo L LY ST WPy Some e crss s soaen Sere sems e

H/C 0s¢ N/C

e s

1 73034 E 3281. 00 SWC LATE CRETACEQUS LATROBE GROUP . 68 .10 .02
! 73034 B 3302. 50 SWC LATE CRETACEOUS LATROBE GROUP . 66 .09 . 02
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; VITRINITE REFLECTANCE REPORT

: BASIN -~ GIPPSLAND

" WELL - TUNA 4
SAMPLE NO. DEPTH AGE FORMATION AN MAX. RO FLUOR. COLOUR NO. CNTS. MACERAL TYPE
73023 P 1362. 60 EARLY MIOCENE LAKES ENTRANCE ] .65 GRN-OR ) E>1, DOM SPARSE
73023 W 1383. 50 EOCENE FLOUNDER 09 .36 GRN-0OR 27 V>E, SHLY COAL ABUNDANT
72974 G 1574. 30 EOCENE LATROBE GROUP 9 .49 YEL-DULL OR 29 V>OR=I>E SHLY COAL DOMIN
72974 F 1581. 80 PALEOCENE LATROBE GROUP S5 . 4%  YEL-OR 29 E>I>V DOM ABUNDANT
72973 W 1814. 00 PALECOCENE LATROBE GROUP 9 .90  YEL-OR 27 I2E>V DOM ABUNDANT
72973 V 1847. Q0 PALEOCENE LATROBE GROUP 9 90  YEL-OR 27 Vo>>E, COAL DOMINANT
72973 R 1217. 90 PALEOCENE LATROBE GROUP 9 30 YEL-OR 21 I>E>V DOM ABUNDANT
72973 L 2089. 40 LATE CRETACEQUS LATROBE GROUP 9 93 YEL-OR 16 IZE>V DOM ABUNDANT
72973 G 2264. 30 LATE CRETACEOQUS LATROBE GROUP 9 50 YEL~-OR 29 I1>V>E DOM ABUNDANT
72973 B 2412 00 LATE CRETACEQUS LATROBE GROUP 9 . 90 . YEL-BRN 29 E>V>I DOM MAJOR
73036 @ 2642. 00 LATE CRETACEQUS LATROBE GROUP 9 .92 YEL-OR 28 V>E>I, DOM ABUNDANT
73036 F- 2768. 50 LATE CRETACEQUS LATROBE GROUP ] .97  YEL-OR 17 IZE>V, DOM ABUNDANT
73035 R 2875. 00 LATE CRETACEQUS LATROBE GROUP ) .79 YEL-OR 22 I=V=E, DOM COMMON
73035 Q 2885 00 LATE CRETACEQUS LATROBE GROUP ] .72 YEL-DULL OR 30 I>V2E, DOM MAJOR
73035 M 2926. 00 LATE CRETACEQUS LATROBE GROUP ] .69 YEL-OR 27 E>V>1, DOM ABUNDANT
73035 1 294646. 00 LATE CRETACEQUS LATROBE GROUP 9 .62 YEL-OR 29 I>V>E, DOM ABUNDANT
73035 D 3024. 00 LLATE CRETACEQUS LATROBE GROUP ] .70  YEL-OR 26 E>V>1, DOM ABUNDANT
73037 K 3026. 00 LATE CRETACEQUS LATROBE GROUP 9 .79 YEL-OR 17 IZE>V, DOM ABUNDANT
73037 R 3095. 00 LATE CRETACEOUS LATROBE GROUP 5 .79 OR-DULL OR 25 I>V>E, DOM SPARSE
73037 S 3135. 00 LATE CRETACEQUS LATROBE GROUP 5 . 7% OR-DULL OR 25 I>V2E, DOM ABUNDANT
73034 Q 3179. 50 LATE CRETACEOUS LATROBE GROUP 9 .79 YEL-OR 28 I1XE>V, DOM ABUNDANT
73023 X 3278. 70 LATE CRETACEOUS LATROBE GROUP 9 .84 YEL-OR 30 DOM ABUNDANT~MAJOR
73023 Y 3279. 45 LATE CRETACEOQOUS LATROBE GROUP ) .87 YEL-OR 27 1>V>E, DOM MAJOR
73023 Z 3280. 15 LATE CRETACEOUS LATROBE GROUP 9 .90 OR 10 I>V>E, DOM ABUNDANT
73034 E 3281. 00 LATE CRETACEOQUS LATROBE GROUP 9 .93 OR-DULL OR 4 I2E>V, DOM COMMON
73034 B 3302. 50 LATE CRETACEQUS LATROBE GROUP 9 .86 YEL-OR 12 I1>E>V, DOM ABUNDANT

TP —
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L C15+ EXTRACT ANALYSES

| a2

"IBASIN - GIPPSLAND REPORT A — EXTRACT DATA  (PIM)
CWELL -~ TUNA 4
i e HYDROCARBONS ————# % NON~HYDROCARBONS ——f
‘ TOTAL TOTAL ELUTED NON-ELT TOTAL TOTAL
- 1SAMPLE NO. DEPTH TYPE AN AGE EXTRACT SATS. AROMS. H/CARBS  ASPH. NSO NSO NSO SULPHUR NON/HCS
173059 E 1280. 00 CTS 2 EARLY MIOCENE 211. 0. 0. 0. 158, 0. 0. 0. 0. 158,
173059 Y 1610. 00 CTS 2  PALEQOCENE 642, 40. 102, 142. 3864. 98, 12, 110. 4. 500.
= {73060 U 1940. 00 CTS 2 PALEOCENE 841. 55. 93. 148. 601, 75. 13. 88. 4. 693,
173061 § 2300. 00 CTS 2 LATE CRETACEOUS 1330. 131. D16, 347. 792. 135, 43 178. 13. 983.
173062 1 2630. 00 CTS 2 LATE CRETACEOUS 1790. 501. 365, 866, 723, 163, 23, 186, 16. 924.
173062 U 2810. 00 CTS 2 LATE CRETACEOUS 442, 73. 79. 152, 194, 26. 19. 45, 49. 310.
173063 S 3170. 00 CTS 2 LATE CRETACEQOUS 719. 142. 161. 303. 328, 54, 23. 79. 9. 416.
i
|
i C15+ EXTRACT ANALYSES
TBASIN -~ GIPPSLAND REPORT B — EXTRACTS % OF TOTAL
GWELL -~ TUNA 4
: #HYDROCARBONG#  # - NON -HYDROCARBONS —#
. IGAMPLE NOD. DEPTH FORMATION SAT. % AROM. % NSO. %2 ASPH.Z SULPHYZ % SAT/AR # HC/NHC % COMMENTS
‘ e soon s - e ot —— - . st =8 o rred - - — * * - * —
173059 E 1280. 00 LAKES ENTRANCE ) ) L0 74. 9 .0 # .0 % .0 # IMMATURE, MARINE+TERREST. .
173059 Y 1610. 00 LATROBE GROUP 6.2 15. 9 17. 1 &0. 1 b6 ® 4w .3 # IMMATURE, TERRESTRIAL
173060 U 1940. 00 LATROBE GROUP &. 5 11.1 10. 5 71.5 .5 % b # .2 # IMMATURE, TERRESTRIAL
173061 § 2300. 00 LATROBE GROUP 9.8 16. 2 13. 4 59. 5 1.0 # 6 ® .4 # IMMATURE, TERRESTRIAL
173062 1 2630. 00 LATROBE GROUP 28. 0 20. 4 10. 4 40. 3 9 % 1.4 = .9 % EARLY MATURE, TERREST.
173062 U 2810. 00 LATROBE GROUP 15. 8 17. 1 9.7 42. 4 14.9 # L9 % .5 % EARLY MATURE, TERREST.
173063 § 3170. 00 LATROBE GROUP 19.7 22. 4 11.0 45. & 1.3 # - .7 # MATURE, TERRESTRIAL
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Sample No.

77038-R
77688-P
73038-S
77688-L
77688-Q
73038-T
77688-S
73038-U

TABLE 12

API CGRAVITIES FOR. TUNA-4 OILS

Samgle

RFT 2/18

RFT 8/50

RFT 13/57

RFT 9/51.

RFT 10/52
Production Test -2
Cased Hole RFT 2/4
RFT 18/88

Depth (mKB)

1400.5
2475
2507.2
2550
2566
2820-2829
2940
2948.5

°API (at 60°F)

48.27
38.8
39.8
41.1
37.58
37.56
38.94
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FIGURE 3

ROCKEVAL MATURATION PLOT
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Figure 6: Tuna-4, Cuttings Extract, 1280 meters, Lakes Entrance Fm.
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Figure 7: Tuna-4, Cuttings Extract, 1610 meters, Latrobe Group
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Figure 9: Tuna-4,  Cuttings Extract, 2300 meters, Latrobe Group
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Figure 12: Tuna-4, Cuttings Extract, 3170 meters., Latrobe Group
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FIGURE 14

WHOLE OIL CHROMATOGRAM
TUNA-4, RFT 8/50
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WHOLE OIL CHROMATOGRAM
TUNA-4, RFT 13/57

FIGURE 15
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WHOLE OIL CHROMATOGRAM
TUNA-4, RFT 10/52
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, FIGURE 12

£ WHOLE OIL CHROMATOGRAM

: TUNA-4, PRODUCTION TEST NO. 2
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IGURE 19

; : WHOLE OIL CHROMATOGRAM

i : TUNA-4, CASED HOLE RFT 2/4
2940m KB
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FIGURE 23
OIL SATURATE CHROMATOGRAM

RFT 18/88
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FIGURE 24
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Detailed 04_7 Data Sheets
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TOTaL HORM TOTAL HORM
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PFB PERCENT | PFE PERCENT
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1 T3-DMCP
1TZ-DMCP
3~-EFENT
224-THMF
NHEFPTRHE
icz2~-oMer
MCH

~

B 00 -

- P

mc:c-oc&Ulm-ﬂc35¢3c3-%ﬂJM j

-

.« -

.« e .

TNV N R
{

-

OO O RO Y

=T 7 I N
Qo oo
;T -y ;

NORM SIS COMP RATIOS
e PPB— - PERCENT -~ —

cirsCz 1.83
L - - T B 1
10.79 cisDhz 3. 16
42,02 CHAMCF 2.4

WORM FERCENT

MCP 3 54,4
o —— IR, O SR
MCH 7 45.6

TOTAL 16 100,
PARAFFIN INDEX 1 0.0

PARAFFIN IHDEX 2 43,623

w4

8 . e 1
e A
o
B
2 .
?

LT T I S L i S e e T, e Tl TN KL% Tt e

) i

HORM

TPERCENT

g.aQ

|
{

(ol WO e B )
W e oo
o :

LA

Ja

e PENTAIPENT,

U
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730391 AUSTRALIA,
TOTAL
P R —_— - - - PPB
METHANE
ETHANE
o PROPANE
IBUTANE
HBUTANE
o IPENTARNE
HPENTAHE
22-DMB
—CPENTANE -~
23-DMB
2-MF 1
RV _.M_,_,S—NP O
HHEXANE
MCP
e 22=DNP e -
24~-DMP
223-THMB
e CHEXAME - o
33-DMP
11-DMCP

..

$o O P3 e 1B

OO hA~tNORNONWMN -

-l -

-~ . -

Qrocxac:c:-a<nc3ﬂ-&iJW(uG~a~ucamlm-uc:o

ALL COMF
GASOLINE ~ - -
NAPHTHENES

cé-7

P

TUMA-4, 13400,

TOTAL
FFE

NORM
- PERCENT )
1 T3~-DMCP
1 72-DMCF
I-EPENT
224-THMFP
NHEFTRHE
tC2-DHCP
MCH

5.00
10.77
24,352

na
[roclibne i e B o Y e B

~J
Rl o B £ B s o e

o
[}
.\’

<
o]

L e o (Y e
'

!
i

171
{

-

« -

éc:ocﬁoc:dloc:d(nmhamcs*
CRP OO WO oo l6u —o

2-MHEX -, —— - — e - - e e -

23-DMP : 2

3-MHEX , .86

FC3-DMCP - - - - - -
TOTALS  MORM SIG COMP RATIOS

PPB - PERCEMT -

R

318,
257,
34,

8.

clr/ce
SR -
C1/D2 ;
CH/MCPE @
PENT/IPENT

13.40
30.46

0

2 STV

f f3f -

(S RN R

.8
Jee g

- ¥

13

PB HORM PERCENT

NORM
© O PERCENT
a.a
0.0
[

(NI T

MCP 14,7

46 . 1

S N“,EH<_A e i e A,i. 1] 1 e e o e e 31 e R —
MCH 7.1 22.2
TOTAL 31.9 100.0
I PARAFFIM INDEX 1 0.0
PARAFFIN IHDEXN 2 50,331
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730539K AUSTRALIA, TUHA-4,1370M,

TaTAL NORM TOTAL MORHM
TS eom—esooie—o PR PERCENT e PPE ~ PERCENT
METHANE 1 T3-DMCP 82, 1,39
ETHANE 1 T2-DMCF 53,
----- PROPANE oo - - 3-EFENT
IBUTANE 64 224-THP

—

i,
Q.
a. o
z

=
Foo

Raadl =T B o O N 48

MBUTANE 1 .81 NHEPTANE 1 .32

e IPENTANE 531, 11.85 - - 1C2-DMCP a. S e
NPENTRNE T4, 17.28 MCH 532, 11.87
22-pHB 44

o o RPENTANE oo
23-DMB
2=-MP 4083,
TEeMP e 22
NHEXANE 550.
MCP 361,
et 22D - g,
24~DMP
£23~THE
o ——— - CHEXANE - - 3
33~-DHMP ,
1 {-DMCP

O G}~ = & P P2 U
Pl o = 0N o

L)
IS 13
i

]

|
|
|
'

i

|

i

|
|
)
i

51
3
1
|
i
|
|
{
H
|
]
|

(X
O oo (R

«QWknwc:o(uoxﬂoLﬂﬂtﬂatﬂﬁ(ﬂmlkwanmczc
et = = 0O DGO RO o -0
Pa

= (- P

2 HHEX B 1 B - § e R
23-DHP 50, 4
3I~MHEX , 44, .60

1C3-DMCP - - 47,

TOTALS  NORM SIG COMP RATIOS
- —— PPB —PERCEMT — — o e oo

- =
{
|

ALL COMF 45383, ctece 1.87
GASOLINE - —4483, - - a /D2 - 14,63
NAPHTHEMES 1432,  33.28 Ci/D2 22,15
c6~7 227%. S0.83 CHAMCE 1,10

S e PENTAIPENT, 1,46 o

FPFB NORM PERCENT

Mcp 351.5 22.0
CH - i = 1 1 - JE
MCH 532.1 ’ 31.2
TOTAL 1290.2 100.0

PARAFFIN INDEX { 4,630

PARAFFIN IMDEX 2 7?6353

: -.l
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730594 AUSTRALIA, TUHA&-4,1520M,

TOTAL HORM TOTAL NMOREM
e PPB FERCENT PPE O PERCENT
METHAHNE g.a 1 T3-DMCP 3029, 1,38
ETHANE a 1 TZ-DMCP 4319, 2,10
- PROPANE 1 5 - 3-EPENT 0.0
IBUTANE i = 8,00 224-THP a.0
HBUTANE 3 1 16,43 HHEPTANE 1.37
T IPENTHNE 3 L2 13.20 1C2-LMCP a,45
P 1
4
0

R -

i
i
h
i
i
1
f
|

“f - ()
Py~ oo
ochhMDoalo

Oy o it
- Ju u¥

HPENTANE 27294, 11.931 MCH 1 7.68
22-DMBE 0=,
- CPENTANE - 3074,
23-DMB 3068.0 1.34
2-MP 126038.4 5.50 :
- 3-MP---- - - 5&56.8  2.90 . - S - P e
NHEXANE 13309.3 5.81
MCP 17157.0 ¥.50
—-22-DMP - -0, 0 -0, 0 - : S I e e
24-DNP 2144 .8 .34
223-THME a7
- CHEXANE - te3ol
3I3~-DMP , a
11 -DMCP g.
3

|
|
i

: k i
: ! |
i ] !
i | :
| | ;
|
1
!

|

! |

6.0
- 2-MHEX ,~ - 1763.0 - - 0.77 S e
I-MHEX , 1954 .7 0,85
e —1C3-DMCP - 3820.6 1,67 e

TOTALS NORM SIG COMP RATIOS

e e PPB - PERCENT - e — S —
ALL COMP 241347, ctroce 1.19

~GASOLINE - 229219, - - A ~DE L
NAPHTHENES 66954, 29,21 cisD2 13,19

Cs-7 89372. 38,99 CHAMCP 0,95
o PENTAIPENT, 0,30 -

}
i
!
§
?
|
!
|
{
|
|

FFEB NORM PERCENT

MCP 17197.0 33.86
e e e e EH JE . _-}636’ . 0 R . e 32 . {{ PR SR O U,
I MCH 1v612.0 4.4
TOUTAL S1tvo0.0 j00. 0

l PARAFFIM IMDEX 1 0D.319

I FARAFFIN IHDEX 2 B - Yoy
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F3I0S9Y

METHANE 0

AUSTRALIA, TuUMm-4,1c10M,

TOTRL
PFE

NORM
" PERCEMT

D 1 T3-DMCP 153, 0 1,42
ETHAMNE o0 1 T2-DHCF 240.5 2,15
- e PROPANE 08,0 I-EPENT .0 DB
IBUTANE 784, 4 7. 05 224~THF 0.0 0.0
NBUTANE 1634 .5 15,15 NHEP TENE 154 . 4 1.75
-~ IPENTHME 1508.8 12.58 {02-DMCP 22 .4 0.20
I NPENTAHNE 1432.3 12.88 MCH S12.4 2.20
22-DMB 37.6 0,34
e CPENTANE - 127.9 1.15 -
I 23-DMB 144, 6 1.20
2-HP £16.2 5.54
S e Z=MP - - 35D.2 3.15 -
l HHEXANE 758.3 £.82
MCP 919.8 8.2
e - 22-DMP 0. B 0.0 e
24-DHP 20.5 0,18
' 223-THE 3.8 9.03
. CHE®ANE 659, 9 £.20 e e
33-DMP , 0.0 0.0
I 1 -DMLCP 9.0 0.0
B HER s 19T o DT e e e S —
23-DMP 115.6 1. 04
3-MHEX . 115.4 1,04
. to3-DHCP -~ 165.4 S 1.50 - - S
. TOTALS  NORM SIGC COMP RATIOS
l - e PPR s PERCENT o o e -
aLL COMP 11732, C1e02 1,14
' -~ GASOLIME - — ti1124. — - - — @ /D2 2.25 ——
NAPHTHEMNES 3237,  29.10 C1/D2 14,92
C6-7 4437. 39.89 CHAMCP 0,75
Ir - — e PENT/IPENT, - 0,95 S —
FFE NORM PERCENT
l MCP 919.8 - 36.5
— CH e e _..“...‘.,,.._689 . 9 B U 2?'4A e o e
l MCH 912.4 35,2
TOTAL 2522.1 100.0
. PARAFFIN INDEX 1 0.416
l PARAFFIN INDEX 2 7.168

TOTAL
FPB

HORM
PERCEMT




730608 AUSTRALIA, TUNA-4,1640M,

HMORM
- PERCENT

TOTAL

FPB

.0

0.0

e 93405
4258.3
108BE5.6
&88359.5
2431.5
33.2

METHAME
ETHANE
e RROPANE

IBUTAME
MBUTAME
- IPENTANE
HPENTAME
22-DHB

- ol .
£ B~
Ot @~
LRV Bt

48
n.06

1 T3-DHMCPR -
1T2-DHCP

Z-EPENT
224-THP
HHEPTANE
tC2-0DMCP
MCH

TOTAL
PFEB
14%97.7

7201

20 h oo

(d 20 D

[ R O 3

~ 0o oD

HORHM
PERCENT
2.74
3.63
SO
.0
1.6%
-4 PZ
£.1%

s CPENTAME — - -971,3 I o - e
23-DMB S44,5 1,00
2-MP 2275.7 4,16
- WP 1 049.3 -~ t.,92 —m - e
I MHEXANE 923,9 1.69
MCP 8740.7 15,97
—— 25 DHP T e B p— o - - SR S
. 24-DMP 31.2 0. 06
223-THMB 4,3 3. 01
e CHEXANE - - 908, 1 BB e e ————
33-DMP , 0.0 9.0
l { 1-DMCP 0.0 9.0
: BofAHER B A T B ) I o e e e
23-DMP , 506.8 0.93
. I-MHER , 390.6 B.71
- C3-DMOP - 2223.2 - - 4,06 e - . e —
TOTALS  HORM 3IG COMP RATIOS
-PPB -~ - PERCENT -~ e
aLL COMP 55557, C1e/C2 .25

--347232 .-
23394,

25422,

GASOLINE — —
NAPHTHEMNES

42.75
45,46

RSB
CisbDa
CHAMCP

’”'4:
i1,
!:‘x

73
55
10

e e e PENTAIPENT, e
PPBE MORM PERCENT

MCP 8740.7 67 .1
 — CH - = BB - e e

MCH 3334.7 26, 0

TOTAL 13033.5 100.0
. PARAFFIN INDEX 1 0.072
l PARAFFIN INDEX 2 6.257




v30s0C AUSTRALIA, TUNPA-4,1&70M,

TOTAL NORM HORM

PFB FERCENT FPE PERCENT
1 T3-DMCP 3.89

1 T2~DMCP 10,55

I-EPENT o,

a7 224-THP

G HHEFTHNE

52 1C2-DMCP

.60 MCH

~f
O
-
r
=4

"J

METHANE
ETHAHE
T PROPANE
IBUTANE
HBUTANE
"IPENTANE
NHPENTHHE
22-DMB
s e QRPENTANE
23-DpMB
2—-MP
e e ,E_MP e
HHEXANE
MCF
e s e e e EQ_DMP - P
24-~-DMP
223-TMB
s - CHE XAME
33-DHP ,
1 1-DMCP
"l i 1 2 1 % St
23~-DHMP ,
3-MHEX .,
- C3-DMCP

I
L

-

R d

- O ] .

Oy O 3 oo U1 O
[ el

[0 O LY R I )

Jo ] e

-
oo oo

iy

-S'AM-P-"?JcQ&QQQQ*‘NC@&-‘QO"O‘-#‘\JWQQ

-

-

l}n
R

DO P e
RGO YoohRhocooOWG oo dldyo o
e
o

o]

I

-

1]

AZ e e . e e
32

27

-

}

PR

-

RO

HulW-coWoooatmhooo b od |
- ;
o0

Ry g —

TOTALE  HORM SIS COMP RATIOS
e PPB PERCENT I

C1sC2 0. au
A D2 4,48
51.31 C1/D2 7,11

5 CH/MCP 0,32
Sioeo - PENTAIPENT, - 0.5

ALL COmMP
e~ GASOL INE
NAPHTHENES
Ce-7

R R
4
Ra
@

[ 5 7S 1 RN |
[T QY R Y1 ]

0%
i
|
]
|
|
|

PFE MORM FERLCENT

£

0 31.8
e ¢ U —
.6 57.9

.0 100, 0

1
TOTAL Z

PARAFFIN IMDEX 1 0,268

PARAFFIN INDEX 2 13,003
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3060E  AUSTRALIA,
TOTAL

FPE

0.0

D.0

iRz n

METHANE
ETHANE
- PROPAME

IBUTAME £82.7
MBUTAME 403 .1

- IPEMTAHE
 MPENTAMNE
22-DMB
e —— CPENTANE -
l 23-DHB
2-Hp
B o
NHEXANE
MEP
22-DHP ~ —
24-DMP
223-THE
e e SHEXAME - -
33-DHP
1 1-DMCP

1671.8
555.6
i0.7
“t87.0
137.°7

s

23-DHP
2-MHEX
E3-DHCP

142.3
147.6
~eRY . B

&

TOTALS

12943,
12841,
7849,
8201,

alL CoHP

—GASOLINE
MAPHTHEMES
C6-7

fRa

el ~ - =N -F- I VN VI I A A N

TUNA-4,17V

FERCENT

—

D—MHER - $ 52 D

— PP B PRV

auam,

HORM
"PERCENT
4.30

TOTHL
FPPE
551.7
1430.3
g.n

HORM
1 T3-DMCF
1T2-DMCP
- 3-EPENMT
224-THP
HHEPTAME
1o2-DMCP
MOH

£ B
GO 0 b
41 IR v RN I
L0 Y s VY

-

T o~ D 00 P DD

ve

Ut ot e G ONS SO UND =0 = b

-um-a.x,ﬂ

NORM 51G camp PﬁTIGa

PERCENT -~~~ e oo e e —
ci/ce 0.3z

e a AD2 4.58 - e
61.13 CT/p2 12,72

68,54 CHAMCP .08

- PEMTA/IPENT,  — 0,33

PFEB NORM PERCENT
, HMCP 2781.8 &1.7¢
l—-~—~»—~~»~-~~»~—-—w cH-— 2290 - R O e ~ o e
MCH 1495 5 33.2
TDTQL 4506, 1 100.0
[ PARAFFIN IHDE‘<‘ 1 g, 111
l PARAFFIN INDEX 2 &.675




¥30600G

METH&NE
ETHAME
~ PROPANE
IBUTANE
HEBUTANE
IPEMTANE
HPEMTAME
22-DiB
e DPENTANE -
23-DMB
2-mpr
w3=MpP- o
HHERAME
MCP
-22-DHP
24~-DMP
223-THb
~SHEXAMNE
33-DHMP |,
1 1-DMCP
2-MHEX
23-DMP
3~MHEXR

| ; ; i , :

[ | ; ‘ A . e

! ; | S . .
: ) .
i , R
i o

{ 1
1
i !
| |
3

|
l ,

!
|
I
|
|

. _ P
H :

|
|
|
|
!

! I
'
)
{
i
:
1
b
I

“-1C3-DMCP -

AUSTRALIA, TUNA-4,1730M,

TOTAL
PPB

HORM
‘PERLZENT

ALl COoMP
~———-GASOL IME

NAPHTHENES

PARAFFIH

PARAFFIN

T v g e e . 67 P e e oy ™ A oM A T T i i T £ it e e
- - T . st g St e

TOTAL
PFB

HORM
CPERCENMT

3.0 1 T3-DMCR 531.4 2.07
9.0 1T2-DHMCP 1325.2 15,23
t1.1 I-EPENT 8.0 a.n -
2.1 0,03 224-THP 0.0 8.0
25,9 0.34 MHEPTAME 122.9 2.42
20,3 0.39 {C2-DMCP 3242.56 4,38
93.18 .19 MCH 1383.2 17.69

0.8 0.0
2.1 .15
i7. 7 3.23
278.% 3.57
-129.9 - 2,43 - s
220.6 2.82
i8ai.0 23,143
R R IRt I e
7.6 0,10
g.0 0.1
A TR 1,031 il
8.8 0.0
0.0 0.0
bG8 3 -2, 02 -~ - — e e
119.8 1.93
142.6 1,82
767 .8 - 8,82 - e s e
TOTALS NHORNM 3IG CONP RATIOS
————— — PPE PERCEMT — - — = oo mmm e o s
7532, c1/c2 0,33
-TE21. - : - A D2 S 2.88 e
6343, 51,11 C1oD2 11.37
7189, 21 .68 CHAHMCP 0,04
i i e RENTAIPENT - - - 3 087 - e
FFB HORM FERCENT
1801.0 85.2
_.».-».-—._.__4__.7';;; } e e e o e e+ e 2'4 - - ——— e
1383.2 42,4
3283, 3 , 100, 0
IMDEX 1 g.110
INDEY 2 3,951
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l 730601  AUSTRALIA, TUNA-4,1T760M.
TOTAL HORM TOTAL HORM
l ISR 3 - S FERCEMT FPE FERDENT
METHANE 0.0 1 T2-DHOP 427 .1 5,45
ETHAME 8.0 1 T2-DHECP ag. 4 1.13
l e PROPANE 172, 0 . e - Z-EFENT I S B S
IBUTAHNE 617.6 7,89 224-TMP 0.0 0.0
 NBUTANE 668,10 5.53 MHEPTBHNE 120.8 1.54
. ~IPENTANE t109.6 14,17 {C2-DMCF 0.0 - - B0
NPEHTM&E 245, 7 3.14 MIOH 2141 10,40
2-DHE 8.3 0.00
T — CPENmNE . 403 - S - 1~ I e - -
l 3-DMB 85. 4 1.09
*-f'iP 426.9 5,45
e B e 2AE T 3.15 - - T —
I NHEXANE 145 .0 1.86
HMCP 1938.5 24,75
—————————— 2= PP e B D B - — ——
l 24-~DMP 8,0 0.0
223-THE 0.0 9.0 .
S GHERANE - 62,2 — - - L TF9 - - — R
33-DHP , 0.0 0.0
l 11— ~DHUCP D. 0 0.0
2MHER 5 BT B e} B B—
23-DMP , TE.S D.98
l 3-MHEY 126, 1 1.61
. tC3~DMCP—— - 460.4 ——— 5.88 - - T ——
. TOTALE  HORM 531G COMF RATIOS
PPE -——PERCENT —— —— . . -
ALL COMP U3, o1s02 0.3z
l GASOLINE - -— 723, - D2 2 T I —
MAPHTHEMNES 3894, 49,73 C1/02 7.49
C6-~7 4328, 55,26 CHAMCR 0,03
I S — PEMT/IPEMT, —— .22
. PFPB NORHM PEPLEHT
HMCP 1938.5 65,9
CH e BB 2 e 3 R — :
I MCH 814, 1 28,9
TOTAL 2814,.8 100,90
. PARAFFIN INDEX 1 0,198
l PARAFFIN INDEX 2 5,377
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73060K HUSTRALIA, TUNA-4,17301,

HORM
PERCENT

-
(w]
-
n
r

TOTAL NORNM
T T e FrPB PERCENT
- METHANME

m

T I o R
0,48
3.0
NS T £ DU R e

|

e e 22 DMP
24-DMHP
223-THE

- CHERBNE — -
23-DnP 0.0
11-DHMCP 0.0

L R R = 0 - T I - e —

2Z-DMP 143.5 .44
I-MHEX , 245, 9 2.48 4
e {C3-DMCP - - 766.9° - 7.71 S : L e

-

£

PP
0.0 1T3-DMCP 712.7 T.17
ETHAME 0.0 tT2-DMCP 1371.8 13.80
- - PROPANE - 6.9 S - 3-EPENT g.0 g.0
IBUTANE 5.2 .05 224-THpP 0.0 0.1
HEBUTANE 47 .2 .47 MHEFTaHE 226.2 2.27
o —IPEMTAMNE to3.2 .04 {C2-DMCP 81,7 2.83
MPEMTAME 214.3 2.16 MCH 1817.7 1n,27
22-DMB 2.9 B, 04
s - CPRPENTAME - 37 .1 n.37
23-DHB 125.4 1.26
2P 702.9 7.07
e - B*MP, SR e — 45 . 1.,_ ’J ‘45 e e e e e .. - e e et e — e e e
MHEXANE 25.5 0.26
MCP 2973.0 22.90
- ;3 D
7.5
0.0
8.9
0.0
3.0

-

i i i i R [ R .
i ie .
: ) . :
: i o

TAQTALS NORM SIG COMP RATIOS
= ' . ;APPB - PERCEF‘T - - - Bt U U

~—-—BGASOLINE -~ - 9943. - - = - & /D2
MAPHTHENES 7902, 79.47 £1s/02
ce-7 8653,  87.08 CHoMCP

l - e PENT/IPEN

I ALL COMP 350, ctr/cz

-~ N - o
o~ oW
O Py o~

A 2 . 06 e e e i -

PPE HORM PERCENT

MCP 29v3. 0 5

LN
o 00

e e OH e G0 B e E——
I MCH 1617.7 34,2
TOTAL 4731.5 100. 0
l PARAFFIM IMDE® 1 n.137
PARAFFIN INDEX 2 4,21z
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I 73060M - AUSTRALIA, TUN&-4,1820M.
TOTAL NORM TOTAL NORM
I e PPR PERCENT e PFE - PERCENT
METHANE 0.0 1 T3~DMCP S2z.9 .55
ETHANE 0.0 1 T2-DMCF 1107.7 14.30
e PROPANE 1148 e I~EFENT .0 S L
IBUTHNE 3.6 0. 05 224-THP 0.0 0.0
NEUTANE 35,4 0,46 NHEFTHNE 15391 5, 44
I e eI PENTANE - 37,8 0,43 1 C2Z-DMCP 161.3 2,09
HEENTANE 14,4 1.48 MCH 1334, 4 17.23
22-DHB 0.0 0.0
CPENTANE —— — 12,8 Q717 — == - — e -
I 53-DHE 32,7 0,42
Z-HP 448, 1 5.76
- S_MP ..-.......H_..‘,_...,..v_wggs.;-e. — ‘,,_-...._3‘82 i e e e = e - [ S
l HHEXANE 222.3 2.87
MCP 1976,5 25,52
S = i Y-S S S S R
24-DMP © 3,3 0.12
l 223-THB 0.0 0.0
n CHEXANE —— 99,9 - - — 1,28 R S —
33-DHP , 0.0 0.0
l 11 -DMCP 6.0 0.0
S—MHEN —5————— 18 7 1~ 55- S — - -
23-DMP , 116.1 1.50
l I-MHEX , 202.8 2.62
e 4 C3DMCP o~ B34 ;B @1 G o e e -
l TOTALS  NORM SIG COMP RATINS
— FPE - PERCEMT —— — e
ALL COMP 7757 C1/C2 0,35
l GASOL INE - 7745, ey D2 2 0T S
NASPHTHEMES 5920, 76,44 C1 D2 7.66
CE-7 6767, 87,37 CH/MCP .05
I PENTAIPENT,- — 3,03 S
I FPE NORM PERCEMT
MCP 1976.5 57.9
: CH 59,9 -z, S
l MCH 1334, 4 33,1
TOTAL 3410.8 100, 0
' PARAFFIN IHDEYX 1 9.138
l PARAFFIN INDEX 2 4,301




I 7I0S00  AUSTRALIA, TUNA-4,1850M,
TOTAL NORM TOTAL HORM
I e PRE PERCENT : PPE PERCEMT -
ME THAME 0.0 1 T3-DHCP 6521, 4 5.9
ETHAME 0.0 1T2-DHMCP 1029.8 11.57
I'"""’“"' -~ PROPGHNE 2.8 R - Z-EFEMT 0.0 a.n
IBUTANE £3.7 5,72 224-THP B0 )
HEUTANE 7.1 0. 08 HHEPTAME 441.,3 4,95
l e - IPENTANE 3.6 .43 152~DMCP 104,56 1,18
HPEMTAME 159.9 1.80 MCH 1640,2 18,43
22-DME 0.0 0.0
———————————————— CPENTAME —— 7.0 - g.0ng - -
I 23-DMB 3I01.7 3.39
2-Mp 553.4 5,56
e Fee P - - 266:F - 300 - - - .
l NHEXANE 491.7 5,53
MCP 1673.8 15.81
e 22 -DHP S T | DETT | I - -
I 24~-DMP 22.5 0,25
223-THE 0.0 0.0
e CHERGANE 122.2 - -1.37 - SN ——
33-DHP , 0.0 D, 0
11-DMCP 9.0 0.0
e PMHER -, 200,80 - 2,25 S O
23-DMP , 214.,9 2.42
l I-MHEY . 243,7 2.74
. {C3-DUCP - -BB3.2- - T.45 - - - - —
l TOGTALS  HORM 5IG COMP RATICOS
- - — - PPE - - PERCENT -~ - —— - S
ALL COMP 2201, C1/02 D, 48
l GASOLINE — - —-88%8, — - - - & /D2 —-3.83 S —
MAPHTHEMNES 5862, £5.88 21402 8,05
CE-7 7469, 53,95 CH/MCP 0,07
I - e PENT/IPENT, - .14 = e
l FFB HORM PERCENT
MCP 1673.8 _ 45.7
CH e 422 B e e I - — S S ——
I MCH 1640,2 47.7
TOTAL 3436.2 100,90
I PARAFFIN INDER 1 0,192
l PARAFFIM IMDEY 2 8,524
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l 306508  AUSTRALIA, TUHA-4, 18&0M,
TOTAL HORM TOTAL
I - e e - PPE PERCENT - - PPE
METHANE 0.0 1 TI-DHCP 7T5. 0
ETHANE 0.0 1T2-DHCP 592.,7
I- ~— PROPAHE - B2.8 - I-EPEMT 0.0
IBUTANE 14,9 0,05 224-THP B0
HEBUTANE 125, 7 0,51 NHEF TANE 5503, 7
e - IPENTAME 921.7 3.71 102-DMCF 85,3
I MPENTANE 19090.3 4,329 MCH 2593, 9
22-DHE 49,2 0.20
e CPENTANE - tig.8 0,48 - - -
I 23-DHB 255.8 1.03
2-HP 2208.0 2,88
- - F-pp - - 9D, P BB
I MHEXANE 2825,3 11.37
MEP 1619.9 5.52
e DRPMP e ) e B e
24-DMP C226.7 0,91
I 223-THE 20.5 0,03
S CHERANE - - - 204.0 - 0.82 -
33-DMP 34,3 0.14
I 11-DMCP 8.0 0.0
2~MHEX - — 2134, 4 — 8, 5F - e -
23-DMP 453.8 1.89
I I-MHEX , 1455.7 5.86
e e E3-DMCP - 519,22, 49
TOTALS  NORM 810 (COMR RATIOS
l——% — — PPB- - - PERCENT - T —
ALL COMP 24934, c1/02 1.35
I - —GASOLINE - 24851, - - - & /D2 -~ S.72
NAPHTHENES 6615, 26.62 C1/D2 3.42
Ce-7 19166, 7F.12 CHAMCP  0.13
I - oo PENTAIPENT, — 1.18
PPE NORM PERCENT
MCP 1619.,9 36.6
' ¥ RS - 7 97 R S SO S-S
I . MCH 2598 ,9 58,8
TOTaL 4422.,9 100.0
I PARAFFIN IHNDEX 1 1,808
I PARAFFIN IMDEX 2 35.251

A A A

NORM
T FERCENT
3.12
2.3%
B
g.0
22.15
.34
13,46

B R E I T WP NP NP
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730508

|
i
i
i
i
|
'

METHANE
ETHANE
-PROPANE
IBUTANE
NBUTANE

t
|
{
|
i
i
|
i
i

i
i

22-DME

22-DHMB
2-MP

!
|
i
5
|
I
!

- IPEMTAMNE
HPENTANE

—~CPENTANE

B T L ] I

AUSTRALIA,

TOTAL
~ PPB
0.0
0.0
- 114,58
21.1
1459.5
tes1.7
t428.6
15.9
——1¢5.0
1141
, 367.2
—— 2658 -

TUNA-4, 12101,

NORM
PERCENT

0.26
17.385
20,33
18.33

0.1%9

1T3-DMCP 2.

1T2~-DHCF

Z-EPENT 0,

224-THF 0
MHEPTHHME 77
tC2-DMCP 3
MH a3

2.14

1.40
5.94
3,29

HORM
FERCENT -~
1.14
1.20
- 03,0
0.0
3,93
.97
i.14

I NHEXANE 522.3 6.39
MCP 294.7 10.95
DBDMP e B BBy o e —_— - S
' 24-DMP 7.7 n.0%9
223-THE 0.0 0.0
— CHER&NE 286.6 - 3.51 S - S —
I 2Z-DHP . 9.0 9.0
1 1-DMCP 0.0 0.0
PMHER 5~ —Fh B D BT — . S
23-DMP 51.3 .63
l I-MHEX . 51.3 0.63
. te3-DMCP - 1097 134 - S —
. TOTALS  HORM SIG COMP RATIOS
: PPE - ~PERCENT e e
I aALL COMP s288, C14/02 n.35
: GASOLINE — — — 8174, ——— - - A AD2 1.7 S—
HAPHTHENES 1805, 22,03 £14/D2 5.47
C6-7 2395. 29.30 CH/MEP  0.32
I rrrrr e PEMT/IPENT, - .90
I FPB NORM PERCENT
MCP 894.7 70.2
l oH - BBE L6 o PR LG e -
MCH 93.3 7.3
TOTAL 1274.6 100.0
I PARAFFIN INDEX 1 0.303
I PARAFFIN IHDEX 2 8.076



§
¥

7306 0U ASTRabLIa, TuMa-4,1940M.

TOTAL

— PPB -

0.0

.0

T T T T E T ——
0.3 7.43

1e3.1

136,10

130.9

3.0 0.9

HMORM
o T PERCEMT
METHARNE
ETHANE
T PROPANE
IBUTANE
MBUTANE
s CIRPENTANE
NPEMTAME
22-DHB
- SPEMTAME -
23-DiB
2-MpP
.-.,____.___.,,.S_MP\. R ——
HHEXAHE 57.0
HCP
JE U EE_QMP S P
24-DHP - 2
223-THB 0.0
~LCHEXANE —— o -
33-DHP
1 1-DHCP

H : 1 .

i t -

s N . : .
H .
1

|
i
I

i
|
|
!

23-DHMP 7.
3-MHEX
e e L 3-DMCP -

TOTALS  HORM 5
————— PPB- - PERCENT -

I

|

aLL COMP

~GASOLINE -~
NAPHTHENES
C6-7

1054,
R 945 §oe e
225, 23.82
42, 35.15

|
!
|
!
i
|

P
v

5

PPE MNORM

MCP
—CH e
MCH
TOTAL

85.8
e BP S
S4.56
177.8 1

PARARFFIN IHGEX 1

1 T3-DMCP
tT2-0icP
C3-EPENT
224-THP
NMHEF TANE
tC2-DMCP -
MCH

IG COMP RATIOS

CisC2 0.73

| AD2 2014

/D2
CH/MCPR

2.63
0.44

~ PENT/IPENT, -

PERCENT

48.3
24,0 - -
30.7
60. ¢

- v - ‘ | -

PARAFFIN IHDEX 2 17v.882

R I A T

TOTaL

FFB -

(d

1

[y

[P}
B Ul o oW
[ o B O R R o O SR 0

a

MORHM
FERCEHMT
.44
.94
gL

D,
3.
- o
3

oo
)

=l

o6 e




F3050W

METHANE

AUSTRERALIA,

TOTRL
- PPB
0.0

TUNA-4, 1970M,

HORM
FERCENT o
1 T3-DMCP

NORM
FERCENT
2.04

TR AT T T T TR

R I

T

ETHANE 0.0 { T2-DMCP 5 3,22
- PROPANE —— - -104.0 - - - Z-EPENT 0.0 R
IBUTANE 315.8 1.79 224-THP D, 0 0.0
HBUTAMNE. 2035.2 11.53 MHEP TAMNE 422,49 2.410
-IPEMTHME - 3195.0 18,10 S {o2-DMCP 73.3 .42
MPENTANE 2082.3 11.80 MCH 1419.,0 2. 04
22-DMEB 48.0 0.27
l~-—~—--~—~ CPENTAMNE ——348.8 - t.,98 —— - - - -~ e
23-DMB 244, 1 1.38
2-MP 1222.9 5,93
e B e e HP (e 3 24 o - - T
I NHEXANE 737.86 4,18
HMCP 2016.0 11.42
e PBCPMP e O B e e e e
l 24-DHP 17 .4 0,10
223-THE 4.3 0,02
e CHEKAME -1 047, 0 - 5,93 e e e
. I3-DMP , 0.0 0.0
11-DMCP 0.0 0.0
2—MHEX ,— ——135.9% Qe PR e s e .
23-DMP 1210.0 1.02
l I-MHEX , 222.5 1.26
B S o 3.3 0 F I SRR £~ § I SE 2715 - - - - - B e
l TOTALS  NORM aIG ccmp pmzc:«
- - ~PPB -~ PERCENT- --—— —- — e
all COMP 17752, ct1s02 0.77
- ——— GASOLINE - - 17642, - - @ D2 5,22 R
NAPHTHENES 6213, 35.20 cisD2 11.70
c6-7 ~ 7584, 42.98 CHAMCP B.52
I - - . S— ~PENTAIPENT., D.E5 -
I FPB NORM PERCENT
MCP 2016.0 45,1
I~ £H - e 1 T S o e
MH 1419, n 31.7
TOTal 44b2 100.0
I PARQFFIN INDE)" 1 0.274
. PARAFF IN mc«ea 2 5,929




T

T30&0Y

METHHRHE
ETHANE
o PROPANE
IBUTAMNE
HEBUTAMNE
T T IPENTANE
NPEMTANE
22-DME
- DRENTANE
23-DMB
2-mMP
=P -
HHEXANE
MCP

I
i
1
1

!
|

\ N .
| f
. i .

s e 23 -DHP -

24-DMP
223-THB
o THEXANE
33-DHP ,
t1-DMCP

|
1

AUSTRALIA,

1
o
- m

7180~

TUMA-4,2000M,

HORHM
FERCENT
1 T3-DMCP
1T2-DMCP
3-EPENT
224-THP
NHEFTANE
1C2-DMCF
MCH

HORM
PERZENT -
4.61
7.05
0.0

g.n
5,79
1.35
12.74

TOTAL
FPB
2011.4

37T,

-

5]
Yoo

o

- (fl O
W g
Moo

2~MHER
23-DHP
Z-MHEX |
1EZ-DHCP

1218.5
1014.4
26170

TOTALS
— PPE -

43739,
- A3IBEER
32039,
38714,

aLll COMP
GASOLINE
NAPHTHEMES
Ce-7

PPE

HORM 8IG COMP RATIOS

S PERCENT o -o oo o -
o I ot .98

A /D2 - 4.83 e
73.38 c1/D2  15.37

CHAMOCP .38

88.67
- PEMT/IPENT, — 1,

60 S S

NORM PERCENT

MCP
CH

7590,
- BEBDS e

MCH
TOTal

8182.9
22462,

3

i 1

PARAF

. v ‘
SEE NG BEN | BON OGNS NN BN BN BN N EE Em e

PARAFFIN INDEX 1 0.2235
FIN IMDEY 2 13,407

..l.,-‘,.-1,,@,,.;,ﬁ.-_,.‘at.,,,-,;_,ﬁ,‘,,a,,.& e A T T A gy S oo N TN T T T T S T ST e s g

ST BT e i o e, e e e s e T L o Sy




' 730518 AUSTRALIA, TUHAa-4,2030M.
l TOTAL NORM TOTAL NORM
R - PPB “PERCENT e o pRR - o PERCENT T
METHANE 0.0 1 T3~DMCP 4.6 1.83
ETHANE g.0 1 T2-DMCF 120, 2.59
‘l“—-"'“-~——"'PRﬂPﬁHE e 50,9 - e - 3-EPENT S (I | B |
IBUTANE 2z2.2 0,48 224-THP 6.0 0.0
MEUTANE 169.2 3.85 ~ ~NHEFTANE 137.6 2,97
', — - IPENTANE - - G964 ,9 - 2084 tCceg~-DMCE - - 10,3 Q.22
NPEHTANE 792.0 17.11 MCH 307.6 65.65
22-DHMB 6.8 0.15
l CPENTHNE— —+18.3 - 2,85 — - = e - e -
23-DNMB 70.8 1.53
2-MpP 358.2 7.74
‘-,,,._V_._Vf___“.__.a_”P‘_v;_,_n-,,A - t_‘ss.g -,,,,2_. 98 e e [ — —_— — S —— S —
I HHEXANE 247 .1 5.34
MCF 585.6 12,87
: DODMP e (e Qe e e e e
' 24-DMP 4.3 a. 09
223~-TMB 0.0 0.0
: - CHEXANE 232,86 5, 0F - e B - - —
l 33-DMF , 0.0 0.0
1 1-DMCP 0.0 4.0
: ZaMHER 5B Bty B e SR
23-DHP , 57.0 1.23
l 3~MHEX , 48.7 1.05
- {C3—DMCP-— - 18,8 — —2,26 - - - S S
l TOTALS NIORM SIS COMP RaTIOS
- PPB- ——PERCENT — -
l ALL COMP 4690, ci/c2 0,65
GOSOLINE - —462%, — -~ D2 - T e0 -
NAPHTHENES 1562, 33.74 c1./D02 12.12
Cé~7 ‘ 19383, 42,96 CHA/MCP 0.40
l — ~ PENTAIPENT, — - 0.82 — e
l FPE NORM PERLCEMT
MCP 586.6 52,1
I €H 232,86 — 20,6 ———n
MCH 307.6 27.3
TOTAL 1126.8 100.0
I PARAFFIN IMDEX 1 D.323
l PARAFFIN INDEX 2 12,064

o N




F3061C RUSTRALIA, TUHA-4,20860M,

TOTHL HORM TOTAL
e~ PPB - PERCENT FFE
METHANE 1 T3-DHCE 1652, 2
ETHANE 1T2-DHCP 1799, 4
e PROPAME S Z-EPENT 0.0
IBUTAHE D.22 224-THP 9.0
MEUTEHE 1.00 MHEF TAME 1222.6
-~ IPENTENE 11.76 1C2-DMCP 352.9
HPENTANE 11.19 MIoH 5241 .6
22-DHE .26
—— “CPEMTENE - .10
23-DMB £35. 1.50
Z-MP 3026, 7.10
e B P — - 1300, 326 e

NHERANE 1877. 4.40
HCP 6737. 15.80
o e e e 22_B”P e et |) \ D S R —
24-DMP 0. 08
223-THE 0,032
e CHEXAME 4 10.93 S
33-DHP 0.0
l t 1=DMCP 0.0
”A._~»---_».—4____.——-—.---Q_MHEX»; :‘. [EURE— e e D . ?8 i - e e mem e e e
23-DHP 1.47
l I-MHEX , 1,22

-

WopPa UL D oo

B = = e P35 oAs (G

e £ L0
TR I Y

-

i : P .
i ! : L
i .
| ‘
I

Iy
T ==}

-

MO WA SO WH = NNDG LGOS D WU NS o

G UL
SWUWNMOCo-nos

O == [J (s}

E

== IC3-DMCP e 3,19

LY

TOTALS NORM SIG COMP RATIOS

al.l. COMP 42744, cis/c2 g,
GASOLINE - - 42855, - - - SR ADE S,
NAPHTHENES 22542, 52.88 1402 ig.
’3 .
T,

I N Y Y
HIS VIR 1 3 0 )

C&~7 25856,  60.62 CH/MCP
: e PENTY TPEN

.93 -

PFB NORM PERCEHMNT

MTP £737.7 40.5

HCH S5241.6 31.5
TOTAL 16641 .1

PARAFFIN INDEX 1 a.202

PARAFFIM IMDEX 2 v.322

e - ~~PPB- - - PERCEMT ~ — - e

. 1= - B - I P

HORM
FERCEMT-
2.438

- -
ek

.90
g.0
2.89
0.24
12.29

e e s AT s RN AT e s i e T e, e

K | : . i
N SEE N e s mu e
|
{
|
1
1
l
]
1
|
|
|
i
]
|

) - 0




73061k RUSTRALIA, TUNA-4,20204M,

NIDRHM

PPB T PERCENT &
1.43
2.51

T Err—

—
Lo}
—
r
™~

TOTAL MORM
- - PPE PERCENT '
METHAHE 0.0 1 T3-DMCP
ETHANE 0.0 1 T2-DMOF
- PROPAME 0 141.2 S S Z-EPENT
IBUTAME 457 .7 .72 224-TMF
NEUTAME ; 4,67 MHEP TAME
wm e [PEMTANE 17.07 - iC2-DMOP
MPEMTANE 16,33 MCH
22-DMB
e DPENMTAHE - 13502 20t2 o e e R
23-DHe 247.0 1,33
2-MP 44132.4 6,91
T e & 1~ e~ o e R TP P s e
NHERXANE 4020.9 £.30
MCP 7155.7 11.21
B -0 i § 4 £ = i g0 .0 - : R e
24-DMP 35.0 0.05
2232-THE i2.5 0.02
e BHERANE - B1B4, P B BB o o e e
33-DMP , 0.0 0.0
11-DMCP 0.0 0.0
D=MHER B F G g D - o s e
23-DhpP 576.5 D.90
3-MHEX , 500, 1 n.78 4
e B o Mt 51 1 [ ] ~ e I I B S | S S - T D

LS

O o
C.—L
3 1o,

oW oo

-

DR A O B VA IR
o
b

e e
Lo B e I LN}
- g (O
A o OO
[2)3

el O BS ]
Ho-s

L5 B W]
RN S IRV

|
|
|
1

i E m S am e | e
: i ‘
1 i ‘ = S
' | !
( ‘ :
| o
I
]

TOTALS  NORM SIG COMP RATIOS
PPB  — PERCENT e oo o

ALL COMP 53966, C1/02 1.14
GASOLINE -~ 53824, ———— @ /D2 9,85 U
NAPHTHEMES 24791.  38.84 C1/02  25.30
C6-7 29885,  46.82 CHOMCF 0,86
PENT/IPENT, — 0,96 ——

PPE MORM PERCENT

MCP 7155.7 36.8
CH- i BABE T e e B P
MCH 6143.8 31.6
TOTAL 19464, 2 100, 0

_ .

PARAFFIN INMDEX 1 3.231
PARAFFIN IHWDEX 2 S5.208




73061C  AUSTRALIA, TUNA-4,2120M.
TOTAL HORM TOTAL HIRHM
I 44444444 - e PPB “PERCENT - : FPB PERCENT
METHANE 0.0 1 T3-DHCP 320.6 1.23
ETHANE 0.0 1T2-DMCP 653.2 2,21
l~»-—~ - PROPAMNE R I-1 N I - Z3-EPENT 0.0 R I
IBUTANE £15.2 1,99 224-THF .0 0.0
NEUTANE 3351.5 10,84 MHEP T&NE 631.6 2,04
I - IPENTAME  4985.8  16.13 102-DMCP 55.3 9.18
NPENTANE 4705, 0 15,22 MCH 2163.8 7.00
22-DHE 86,2 .28 :
e e CPEMTANE - 598 . 0 .92 — -
l 23-DMB 408.3 1.32
2~HP 2256, 4 7.30
B -t 16D b B, FE B R— - -
l NHEXAHE 2106.3 §.81
MCF 2071.9 5.94
. 22-DHP - 0.0 . e — . N
24-DMP 20,4 0,10
l 223-THE 8.5 0.03
e DHERAHE — —-2322.1 7,51 S .
33-DHP , 0.0 0.0
l 11-DMOP 0.0 0.0
P—MHER—;——DID A Py P - e — - —
23-DMP , 312.4 1.03
I I-MHEX , 286 .1 .93
- FC3-DMCP - 459.7 —— 1,49 - e —
TOTALS  NORM S1G COMP RATIOS
l—— ~~~~~~~~ PPE - FERCEHT S —
ALL COMP 31107, op A=l 1,01
I GASOLIME ——— - 30916, - — —  § /D2 - 9.57 - - I
HAPHTHENES 9726,  31.4% Ci/D2 16,49
CE-7 12749, 41,24 CHAMCP 0,76
l e PENTA/IPENT, - 0.94- ———
PPR NORM PERCENT
HOoP 2071.9 40.5
EH - 2322, e 1 D -
. MCH 2163.8 28,5
TOTAL 7557.8 100.0
I FARAFFIN INDEX 1 0.33%
. PARAFFIN IMDEX 2 5,448




l 730611  AUSTRALIA, TUHA-4,2150M.
TOTAL HORM TOTAL HORM
l e e PR PERCENT - pPB -~ PERCENT -
METHANE 9.0 1 T2-DMCP 126.2 1.24
ETHAME 9.0 1 T2-DHEP 1530.6 i.78
l—- -~ -~ PROPANE - - - B7.6 I-EPEMT D.0 g, g
IBUTAHE 149.5 1.47 224-THP 5.0 5.0
NBUTANE 1169.6 i1.54 HHEPTAME 436.2 4.320
.» e - IPEMTAME - 1915.2 18,89 102-DHCP 10.9 ot
HPENTANE 1561 . 1 15,40 MCH 372, 0 z.73
22-DME 21.1 .21
e CPENTANE - 241, 1 2,327 - —
l 23-DMB 142,10 1,40
2P 794.5 7.54
- ....,,.,..-,,,,,-___,v._;_-,rguﬂp.,,,“.. — [, 314 ’5 e 73 .,t 0 [N e e e e e e e - - — B— S
l HHEXANE 770.0 7.59
MCP 300.8 5.88
—. ”M.‘w—--_“AVQ'.WQE-&MP - - — .0‘ D . ».——;.D . B . - —_ PR ———
l 24-DMP 12.0 D.12
223-THB i.4 5. 01
e CHERANE - - - 553.2 N PP T - R
33-DMP . 0.0 9.0
l 11-DMCP 0.0 0.0
S MHEX 9 rd o ) g @5 e e
23-DMP , 125. 1 1.23
l Z-MHEX . 106. 1 1.05
e {E3-DMCP 134.7 - 1.33 S
l TOTALS  NORM SIGC COMP RATIOS
— e PPB —— PERCENT — - — oo oo
aLL COMP 10227, Cl1/02 9.76
. GASOLINE - — 19139, ——— — A D2 - 11.37 S
MAPHTHENES 2524,  24.90 C1/D2 9.59
C6-7 2231, 37.79 CHOMEP  0.81
l CPENT/IPEMT, - - 0.82 :
' PFE NORM PERCENT
MCP $00.5 49,2
cH S$53.2 - 3.2 - i
l MCH 378.0 20.6
TOTAL 1832.0 100.0
. PARAFFIN INDER 1 0.45%
l PARAFFIN IMDEX 2 20,415




1,01 -

T PERCENT —

HORM

1.30

.22

i

N~ 0o

0 @ 0l
o B ®

1430.9 1

I 7INE1K  AUSTRALIA, TUNA-4,2130M,
TOTAL NORM TOTHL
I* e e e - PPB PERCENT N PPB
) METHANE 0,0 {1 T3-DMCP 35
ETHANE 0.0 1 T2~-DMCP U
l PROFPANE 23,9 e 3-EPENT - '
IBUTANE 55,0 1.00 224-THP a,
HBUTANE 785.5 11,32 NHEP TBNE 242,
e —— T PENTANE 10751 16,31 - {C2~DMCP 4,
I NPENTHHNE 1086, 7 16,49 MCH 560
22-DMB 14,1 0,21 .
= CPENTANE - 146, 6 z.22 - - -
l 23-DMB FP.T7 1.18
2-MP 423 .1 &.42
3-MP St g R, 99 —— - -
. HHEXANE 523.9 7.95
MCP 483.7 7.34
e GG DMP e, e G R R
24-DMP 8.5 0.13
l 223-THE G.0 a.a
——— CHEXANE — - 447.0 6,78 e e e -
33-DMP 0.0 a.0
I 1 1-DHCP 0.0 0.0
P—MHEY —;— —— PG P - 21—
23-DMP , 65,1 a.99
l 3-MHEX , 56.5 1.01
e e 3 =DMCP - - 656 1, G0 e - -
TOTALS  HORM SIG COMP RATIOS
l — PPB- - PERCEMT ~
ALL COMP 6534 , ciscz 1.50
-—~GASOLINE -~ 8598, — 8 D2 - 11.53
MAPHTHENES is7s, 28.50 c1-D2 16.34
Ce-7 2718, 41,25 CHAMCF 0.32
—~PENTAIPENT, —-
PFPE NORM PERCENT
MCP 483.7 32.4
—CH e et T Y| EEE— e 1 . 2 -
MCH 560.2 37.5
TOTAL 00.0

PARAFFIN IMDEX 1

PARAFFIN IMDEX 2
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. 73063K USTRALIA, TUNA-4,3050M,
TOTAL NORM TOTAL HORH
. : - PPB ~ PERCENT - SRR ~  PFB  PERGENT —
ME THANE 0.1 1 T3-DHOP 952, 9 1,49
ETHANE 9.0 1 T2-DHCP 1759.8 2.75
"’““*‘———“—“PRD’PﬁHE‘“"““W“";23.6' R 3-EPENT g.n - D
IBUTANE 203.4 0.33 22 4-THF 0.0 0.0
NEUTANE 21,3 D.,03 HHEF TEHE Sz00. 1 8.12
e - IPEMTAME  — 315.5 - 0. 49 . {02-DHOP 611.3 0,95
' NPENTANE £22.4 0,87 MCH 21316.2 33,30
22-DMB 23.7 D, 04 '
- PPENTANE 352t o I BT e e e R —
l 23-DHB 393.7 0,61
2-MP 4533.0 7.08
I L I | T Y e
l HHEXANE 5933, 1 9,28
HECP 53138.4 8,31
2B —DHP - ; f} - 00 e
24-DHP 118,86 D.1%
l 223-THB 35.5 0. 08
: CHEH®ANE — —9107.9 —— 14,23 — e
33-DHP . 0.0 n.0
l 1 1-DHCP 0.0 0.0
: 2 MHEX ————144d , 8 D B —
23-DMP , 1085.9 1.70
. I-MHEX , 1434 .5 2.24
e AE3-DMCP 1026, 4 — 1, B0 - - -
TOTALS  HORM S31C COMP RETIOS
l ———— PPB — PERCEHT - -~ —— T —
ALL COMP 54045, Ci/02 2.20
l GASOLINE -~ 684021, — -~ § D2 .75 - s
NAPHTHEMES 40446, 63.18 CieD2 22,21
CE-7 55350, 96,46 CHAMCP  1.71
l e PEMTAIPENT, —— 1.97 o - e
PFB NORM PERCENT
MCP 5313.4 14.9
- CH 917,925 5 -
l MCH 21316.2 59,6
‘ TOTAL 3I5742.5 100,00
. : PARAFFIN INDEX 1 a, ??c:
I PARAFFIN INDEX 2 2,001
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v3063M AUSTRALIA, TUNA-4,3030M.

TOTAL HORM TOTAL NORM
R af o - CPERCENT R o PPBE " PERCENT
METHAME 8.8 1T3-DMIP 207.7 1.31
ETHANE 0.0 1T2~-DHCP 356.6 2.25
——PROPEGME- B4 o o - oo 3-EPEMT o o 9.0 0 B3R
IBUTAME 195.D 0.66 224-THP 8.0 9,0
NBUTANE 3.9 .82 NHEFPTAME 1940, 1 2.74
- IPEMTANE - -138.3 R I~ tC2-DHMCF 49,5 CB.31
HPENTAHNE 232.9 5.27 MCH 4338.8 27 .43
2z-DiB 28.0 0.18
e — —DPENTEHMNE 1243 o BP9 o s T e e e
23-DpMB 149.3 0.95
2-MP 1209.4 7,65
3_NP,“> S 75424' 0 e vamem ameae .3‘ 43 e e e e mmmen st et e e man ¢ s ———— P PO e timm e i o m—— ems  man i o e 2t =
HHEXANE 16632.5 19.52
MCP 1158.3 7.32
S — EQ_DNP e et e 0 . 0 e e _0 . 0 ma e e me e e e - —_—— . ol eeam e M et s o e e < e =
24-DrP 37.6 0,24
223-THB 3.5 0,03
L HERANE - e R, R s e e e e S e
33-DMP , 0.9o
11-DMCP 0.0
* e R=MHEY -
23-DMP , 1.79
3-MHEA , 2.40
= L 3=-DMCP - -1+380 S mmimeemmen ool e
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TOTALS  HORM  SIG COMP RATIOS
- ~PPB - PERCENT — —— - = o e e o

ALL ComMP 15825, £1/02 3.43
e e —GASOLIME - 158170 - ADE2 B4 o e
NAPHTHEMES 8497. S53.72  C1/D2 17,90
C6-7 12682,  80.18 CH/MCP 1,77

— e PEMTAIPENT, -~ 6,03 -~ o

FrPE MORM FERCEMT

MCP. 1158.3 15.3

CH ———— 26855, 0~ BT L2 e e
MCH 4338.8 57.5

TOTAL 7552.1 100.0

PARAFFIN INDEX 1 1.014

—

PARAFFIN IHDEX 2 15.768&
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v30630

TOTaAL
[ PPB e ea

0.0

0.0

METHAME
ETHANE

PROPANE ——— 1670 ——

IBUTANE 12,0

- PERCENT =~

AUSTRALIA, TUNAR-4,3110M,

HORHM
1T3-DHMCF
1 T2~DHCP

224-THMP

oM
oV

oo

T e F=ERPENT o

NORM
PERCENT ~
1.11
1.98

S T
0.0

T e I T e oy e e T TN Y NI

I NEBUTANE 0.8 . HHEPTAME 2174.2 8,32
e —— I PENTANE —  637.5 2,63 - {C2-DMOP 64,4 0,25
ll NPENTANE 2999, 4 11,47 MCH 65255, 7 23,93
22-DMB 59,4 0,23
- - —CPENTAME———-36€0.8 —— 1,38 - — - e - e -
l 22-DMEB 255.9 0.98
2~Mp 1693.8 6.50
: FeMP— Bt b B b e e e — S
MHEXANE 2593.3 2,92
' MOP 1793, £.86
22-DHP- 0.0 0 5D e e e e o e
24-DHP 2.5 0.24
l 223-THMB 18,2 D.04
. CHERANE —— —3S60: 6 13 BB - o e —
I3-DMP , 0.0 0.0
l 11-DHMCP 0.0 9,0
. 2-MHER — 565  2————2 16 -
23-DMP , 329.5 1,53
3-MHEY | 535, 4 2.0S
s T ] = T - e S - 06 S
TOTALS  NORM 516 COMP RATIOS
l PEB-— PERCENT oo —oee
aLL COMP 26157, ciscz 3.52
II GASOLINE — 2814t i— e - AD2 - B, B0 - S
, NAPHTHEMNES 13123, 50,20 cC1/D2 19,39
CE-7 19103, 73.07 CH/MCP 1,99
ll — PENTAIPENT, - 4.36 — — ——
PPE MORM PERCENT
l MCP 1793.8 15.4
CH- T : A
. MCH 6255.7 53.9
- TOTAL 11610, 1 100.0
l PARA&FFIN IMDEY { 1.012
l PARAFFIH INDEX 2 14.914

b




730538 RUSTRALIA, TUHA-4,3140M,

¢

TOTAL HORHM TOTaEL HORM

FFPB FERCENT ' FFE - CPERCEMT
8.0 1T3-DMCP 179, .08
0.8 1T2-CHMCP 3110, . B7
2.2 ' o Z-EFENT 0.
4.1
n.z

METHANE

ETHANE

s PRDPANE 5
IBUTANE 2 4.73 224-THP 0.
HBUTAME . .01 MHEFTAME 1104,

—IPEMNTANE 15729.7 2.54 1C2-DMCP 35.
NPEHTANE 1842.8 11.13 MCH 3132,
22-DMB I5.8 g.22

e e ——PENTANE - 1861 N AR =

23-bmB 135.°7 0,94

2~1MP 1035.0 65.25

S 3_‘MP ——— - .528,‘ 6 e P— 3 . 19 . - S - - e - - - - - . e e e
HHEXANE 1433.7 8.66
MCF 1030, 2

e 22=DMP e
24-DHP
223~-THB

oL HERANE 1949

33-DMP

1 i~-DMCP

koo

W oo T .
P - O
i

WP Do -

!
t

i
!

‘43, i

W= goocdhldo
[ CURE €3 B T e T O 1 X I e
o
<

| 5 ! | A i : .
: e

|
1

- -‘ -‘ . 5'2 - - - . — e e am e emm s e

-

I[ . 0.0
A o MHEW - - 369 2,23 S — S
23-DMP 261 . 1.58
I-MHEX . 351. 2,12
e 1 £ 3~DMOP 173.9 1.05 - - E—

TATALS NORHM 5IG COMP RATIOS »
e et o s rmimn i s e - et e PPB ‘._-,-,_,PEREEHT 0 e e i ettt +

ALL COMP 16622, c1/02 317
“GASOLINE - 18560, — @ /D2 - 7.2¢ i
NAPHTHEMNES 7024, 42,41 Ct/D2 15.61
CE-7 10412,  62.87 CHAMCP  1.85
S - e PEMTAIPEMT, - - 1. 17 o o e oo e

i
]
i
1
|
i
t
l
i

I SO

|

1
{

PFE HORM PERCENT

MCP 1030.6 15.8 ‘

CH- - L 1 B e B e
MCH 3ige. 2 S52.1

TOTab 5£138.8 188.0

PARAFFIN INDEX 1 1,026
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APPENDIX 2

Detailed Vitrinite Reflectance and Exinite

Fluorescence Data - Report by A.C. Cook
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. AN
TUNA NO., 4
Esso Depth ﬁvmax Range Rvmax N ExInite fluorescence
KK No. No. m 2 4 (Remarks)
ECCENE = LATE CRETACEOUS
Latrobe Group
X486 73023~ 1362.6 - - - Sparse phytopiankton, greenish yeiliow to yellow,
P §WC rare sporinite, yelliow orange. (Calcareous
R 0.65 0.43-0.62 5 clay slitstone. D.o.m. sparse, E>l. Exinite

sparse, lnertinite rare, vitrinlte absent.
Forams present. Minerali matter fluorescence
moderate to strong.)

X487 73023~ 1385.5 0,36 0.31-0.42 27 Major sporinlte and iiptodetrinite yeilow,

W SwC common cutinite greenish yeilow to yel fow
orange, sparse fluorinite green, rare resinite
yellow. (Shaly coai>coai. Coal sparse, V>E>l.
Cliarite>vitrite>durociarite. Exinlite major.
Abundant shaly coal, vitrite and exinite rich.
D.o.m. abundant, V>E. Vitrinlte and exinlte
abudnant, inertinite absent as d.o.m. Weak
red-brown vitrinite fluorescence., Weak mineral
matter fiuorescence. Pyrite abundant.)

X381 72974~ 1574.,3 0.49 0.36-0.59 25 Abundant sporinite, yelliow to orange, abundant
G SWC resinite, bright yelfow to orange and dull yeliow
' to dull orange, sparse cutinite, bright yeilow
to orange. (Shaly coal>coal>>claystone,
‘Shaly coal dominant, V>or=1>E. Coal abundant,
V>I>E. Lower Eastern Vliew facles B, Duroclarite>
fusite>ctarodurlte. Vitrite has brown
fluorescence. D.o.m. rare, I>E, Ail macerals
rare. Sparse pyrite.)

X382 72974~ 1581.8 0.45 0.36-0.61 25 Common to abundant sporinite, yeliow to orange,
F SWC common resinite, yeliow to orange and duii
' yelfow to duit orange, sparse cutinite, yeliow
to dull orange. (Slitstone>ciaystone. D.o.m.
abundant, E>I>, Exinite and Inertinite abundant,
vitrinite common, Abundant pyrite.)

X383 72973~ 1816 0. 50 0.37-0.66 27 Common sporinite, yeliow to yellow orange,
W SWC sparse resinite, dull yellow, rare cutinite,
orange. (Ciaystone and slity ciaystone.
D.o.m. abundant, I>E%. Inertinite abundant,
R .. exiInite and vitrinite common. Abundant
pyrite.)

X384 72973- 1847 0. 50 0.40-0,61 27 Major sporinite, yeliow to orange, rare
v SwC cutinite and resinlte, yeffow to orange. Coal>
claystone. Coal dominant, V>>E, vitrite.
Telocol | Inite>>desmocoi finite. Sclierotinlte
present. D,o.m. major, E>>>l, Exinlite
major, vitrinite abundant, inertinite rare.
Abundant pyrite.)

‘..._a-u,“»‘- ..‘-,m.t-’;w..f.-;-‘1.2..5;;‘-‘.,.“.«,-.5;_;;:.;"‘......:,f.v‘—,i.t . - P - - ; - e g o e ' PRSP SEN ey ’
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A1/2
TUNA NO, 4
Esso Depth ﬁvmax Range Rvmax N Exinlte fluorescence

KK No, No. m 4 4 {Remarks)

X385 72973~ 19851,.1 0,50 0.41-0,61 21 Common sporinlite, yellow orange, sparse
R SWC cutinite, orange, rare resinite, bright orange.
(Slitstone>>coal. Coal rare, vitrite. D.o.m.
abundant, |>E>Y, Inertinlte abundant, exinite
and vitrinite common, Rare pyrite,)

X386 72973~ 2089.,4 0,53 0.48-0,63 16 Common cutlnite, bright yellow to dull orange,

: L SWC sparse to common sporinlte, yellow to yellow
orange, rare reslinlte, bright orange.
(St)tstone and slilty claystone. D.,o.m. abundant,
I>E>V, Inertinite abundant, exinite common
to abundant, vitrinite sparse. Abundant pyrite.)

X387 72973~ 2264.3 0.50 0.36-0.,64 25 Sparse cutinite, yellow to orange, sparse
G SWC sporinite, yellow to yellow orange, (Sllitstone>
sandstone, D.o.m. abundant, I>V>E. {nertinite
abundant, vitrinite common, exlinlite sparse,
Vitrinlte has brown fluorescence, Abundant
carbonate and pyrlte.)

X388 72973~ 2412 0,50 0.39-0,61 25 Abundant sporinlte and cutinite, yellow to
8 SWC orange, sparse reslinite, yellow and dull yellow,
sparse suberinite, brown, rare ?telalginite,
yellow, (Claystone and sllty claystone>>coal,
Coal, rare vitrite. D.,o.m, major, E>V>I,
Exinlite major, vitrinite abundant, Inertinlite
common, Abundant pyrlite.)

X488 73036~ 2642 0,52 0.,46-0,59 28 Common sporinite, yellow to orange, sparse
. Q SWC cutinlte and liptodetrinite, yellow to orange,
rare resinite yellow. (Slltstone>coal. Rare
coal V>E, Vitrite>clarite, D,o.m, abundant,
V>E>l, Vitrinlte abundant, exinite common,
Inertinite rare. Weak mlneral matter fluorescence.
Rare pyrlite.)

X489 73036- 2768,5 0,57 0.44-0,68 17 Sparse sporinlite, yellow to yel low orange,

F SWC rare llptodetrinite and cutinite, yellow to
orange. ({(Calcarecus sandy slltstone, C.0.me
abundant, I>E>V, Inertinite abundant, exinlte
sparse, vitrinlte sparse, Weak to moderate
mineral matter fluorescence, Iron oxides
present, Sparse pyrite,)

x1000 73035~ 2875 0.75 0.56-0.84 22 Sparse to common sporinlite, yellow to orange.
R SWC (Calcareous sliltstone>>coal, Coal rare, vitrite,
' Dom common, 1=V=E, lInertinite and vitrinlite
common, exlinlte sparse to common., Rare ?bltumen
present, Moderate mineral fluorescence.)

x1001 73035~ 2885 0.72 0.56-0.,83 30 Sparse sporinite, yellow to orange, sparse
Q SWC cutlinite, orange to dull orange. (S!itstone,
Dom major, I>V>E, Inertinite and vitrinite
abundant, exInlte sparse, Moderate mineral
fluorescence, )

5.
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KK No,

x1002

X1003

X1004

X490

X491

X492

X493

Esso
No.

73035-

M

73035~
!

73035-
D

73037~
K

73037~

73037~

73034~

]

m

2926 0.69 0.52-0,84
SWC

2946 0.69 0,54-0,82
SwC

3024 0.70 0.64-0,84
SWC

3026 0.75 0,65-0,86
SWC

3090,95 0,75 0.61-0,88
Ctgs :

3130-35 0,75 0.,64-0,86
- Ctgs

3179,5 0,79 0.67-0,95
SwC

Depth R max Range R max
v% v

Al/3

TUNA NO, 4

N

27

29

26

25

25

28

Exinlte fluorescence
(Remarks)

Abundant sporinite and common cutinlite, yellow

to orange, rare resinite, yellow and rare
fluorinlte, bright yellow. (Slilty claystone.

Dom abundant, E>V>l. Exlinlte abundant, vifrinite
common, Inertinlte sparse. Weak mineral
fluorescence, )

Sparse sporinite, yellow to orange, rare cutinlite,
orange, (Slltstone. Dom abundant, 1>V>E,
Inertinite abundant, vitrinlite sparse to common,
exinite sparse, Common carbonate, Weak to
moderate mlneral fluorescence, Iron

oxldes present,)

Abundant sporinlte, yellow to dull orange,

rare cutinite, orange. (S!lty claystone.

Dom abundant, E>V>l, ExInlite abundant,
vitrinite common to abundant, Inertinite common,
Moderate mlneral fluorescence,)

Sparse sporinlte, yellow orange to dull orange,

rare cutinlte, yellow to orange, rare |ipto-
detrinite, yellow to yellow orange. (Sandy

slltstone, D.o.m, abundant, 1>E>V, Inertinlite
abundant, exlinlte sparse, vitrinlte rare to

sparse., Textural features Indlicate vitrinite

may be slightly reworked or was subjected to

early partlal replacement by sllicate mlnerals.
Moderate mlneral matter fluorescence. Pyrlte sparse.}

Rare sporinite, orange to dull orange, rare
phytoplankton, orange, rare cutinite, orange to
dull orange, (Sandstone>>s!l|tstone>>carbonate,
D.o.m. sparse, I>V>E, Inertinite sparse,
vitrinlite rare to sparse, exinlte rare. Some
vitrinite has weak brown fluorescence., Strong
mineral metter fluorescence., Iron oxldes
present, Siderlite sparse, pyrite common,)

Sparse liptodetrinite, sporinite and cutinlte, .
orange to dull orange. (Sandstone>s!ltstone,
D,o.m, abundant, [>V>E, Inertinite abundant,

- vifrinite common to abundant, exinlte sparse,

Mineral matter fluorescence strong. Pyrlte
common, )

Sparse cutlinlte and sporinite, yellow orange to
orange, rare llptodetrinlte, yellow to orange.
(Siitstone. D,o.m. abundant, I>E>V, Inertinlte
and\vlfrlnlfe abundant, exinlite sparse. Iron
oxldes abundant, carbonate common, Pyrite
common, )
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KK No,

X494

X495

X496

X497

X498

Esso
No.

73023-

73023~

73023-

73034~

73034~

Al/4
TUNA NO, 4
Depth Evmax Range Rvmax N Exinite fluorescence
m 1 £ (Remarks)

3278,7 0.84 0.70-0,99 30 Common sporinlte, orange, sparse phytoplankton,

Core yellow to orange, rare cutinlite, orange.
(S1)tstone, D,o.m. abundant to major., All
three maceral groups abundant, Pyrlte abundant,)

3279.45 0,87 0.77-1,01 27 Sparse Sporinlfe, vel low orange to orange,

Core (S11tstone tending to shaly coal, D.o.m, major,
I>V>E. inertinite major, vitrinite abundant,
exInite sparse., |Iron oxldes abundant. Mlneral
fluorescence strong., Pyrite abundant, with some
pyrite petr!lfactions of wood.)

3280.,15 0,90 0.74-1,02 10 Sparse cutlnite and sporinite, orange.

Core (Stltstone, D.o.m. abundant, I>V>E, lnertinlite
abundant, vitrinite sparse, exinlte sparse,
Mineral fluorescence strong. Pyrite abundant,)

3281 0.93 0.82-0,97 4 Common sporinite and llptodetrinite orange,

SWC sparse cutinlte, orange to dull orange. .
(S1ltstone, D,o0.m, common, I>E>V, Inertinite
and ex!Inite common, vitrinite rare, Pyrite common,)

3302,5 0,86 0.66~0,98 12 Common sporinite, orange, sparse cutinite,

SWC bright yellow to dull orange, rare resinite,
yellow. (Calcareous s!ltstone>carbonate.
D.o.m. abundant, I>E>V, Inertinlte abundant,
exInite common, vitrinlte rare, DIiffuse humlc
matter sparse, Detrital lron oxldes common.
Slderlte major., Pyrlte common,)




I 73061M  AUSTRALIA, TUHAa—-4,2210M,
TOTAL HORM TOTwL NORM
l T mons s s PFB FPERCENT o : : : FPE - CFPERCENT —
METHANE g.0 1 T3-DMCP 101.7 0,95
ETHAMNE 0.0 1 T2-DMCP 832.0 Q.32
l-—m'—— e~ PROPAHE - - - 134, 9 o F-EPENT 0.0 Ca.0
IEUTANE 380.7 3,55 224-THP 0.0 Y
NEUTANE 2839.6 26,48 NHEPTANE 320.9 2,99
e -~ IPENTANE 1209,9 16,38 {C2-DMCP : - a. 97 -
l HPENTANE 1523.3 14,20 MCH 350.3 3.27
22-DME 12.9 0,12
. CPEMTANE —— 532.0 - 4,96
l 23-DMB 22.0 Q.21
2-MpP 416.9 3.8%
e e T e BEE  B  B oy b e e e e e
l NHEXANE 587.5 5.29
MCP $39.0 6.43
e 2R-DMP 0O 0.8 R—
24-DMP 7.4 0,07
l 223-THE 6.0 6.0
e e CHE XANE- SB521.1 -~ 4,86 - —
33-DMP , 0.0 0.0 -
1t {-DMCF 0.0 0.0
e P=MHEXK o —F9 3 0,74 - - REE—— - -
23-DHMP , 76.2 0.71
I-MHEX , 86 .4 0.62
- - tC3-DMCP - - 84,9 - 0,79 -
TOTALS  MHORM SIS COMP RATINS
—— PPE - - PERCEMNT — o o o oo i
AaLL COMF 10852, ci1/02 o, e
GASOLINE - - 10724, - - - - - D2 13,37 S ——
MAPHTHENES 2375, 22.14 CisD2  14.32
C6-7 2960, 27.61 CHAMCP 0,76
— e PENTAIPENT, — - 6.84 - -
PFPE MORM PERCENT
MCP 633, 0 44 .1
£H - 521,14 e BE e s e e

MCH 350.8 22.%8
TOTAL 15360.9 ioo. @

PARAFFIN INDEX 1 0.331

PARAFFIN INDEX 2 18,955
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v30610Q AUSTRALIA, TUHA-4,2
TOTAL

o PPR

METHANE
ETHANE
PROPANE
IBUTANE
HBUTHANE
~ IPENTANE
NFENTANE
22-~DMB
- CPENTAME —
23~-DMB
2-pMP
w58 L, 8
NHEXANE
MCP
- ~———_'-_—————'1__-22-BMP e e
24-DMP
223-THE
CHEXANE — —
33~DHP
i 1-DMCF
2-MHEX -,
23~-DMP ,
3~-MHEX ,
1C3-pMHCcP - -1

=W oo

-

(20 I B I O N
W O G Ll P

pandl CUREFUIR (v U /N Y I o e
-~ . By

COUoDOOUNUN&EO—o &6y,

-

|
|

GOt oohhawa

|
!

——15

K4

NOO-ooo

*

g

-
-

|
i
i
t
?
o ey -

o5 0 e
[

TOTALS
PPB

P S5E S BN NN A S EE E am m s
i | i . ! .
i : | R

ALL CONP
l-%ww-——-.—«r——ansm_ INE -~ -

HORM
FERCENT

X
B

i
J
|
!
I

o

T

<

HIORM
PERCENT- - -

240M,

MORM
PERCEMT

g,48
Q.78
. a .,a__.__. —— e
.1

1T3-DMCF
1 TZ~DMCF

- 3-EPENT -~ -
224~-THP
MHEFTANE
1C2-DMCP -
MCH

a

.4
SO
33

L = N

R

Lo
L7

o4

0

.50 e -- —
SIG

COMP RATIOS

ctocz 1,53
e A /D2 — 13,30 -

CtAD2 18.38
CHAMCP 1.05

NAPHTHENES

— PEMTAIPENT ;-

NORM PERCEMT

Ce-7

HcP
EH—— 151 &~

144 .3

e | T —

34.7

. MCH 121.1 29,0
TOTAL 417.6 100,40
l PARAFFIN INDEX 1 0.363
l PARAFFIN INDEX 2 14,755
”‘l bl s T At I i B R B e e A i G I

LS




. 30811 AUSTRALIA, TUNAa-4,2270M,
TOTAL HORM TOTAL MORM
l B PPB - PERCEMNT FPE  PERDEMT
' METHANE 0.0 1 T3-DHOP 5.5 0. 42
ETHAHE 0.0 1 T2-DHEP 9.1 D.70
l« e - -PROPANE — - 181.9 - Z-EPEMT Do RO —
IBUTANE 132.7 10,20 224-THF 0.0 0.0
NEUTAHE 3740 23,74 MHEETANE 3.6 D74
l - IPENTSHNE 185.9 14,28 {C2-DHEP 0.0 N
NPENTANE 210.8 16,20 MCH 39.4 2.03
22-DME 0.4 0.03
e PPENTAHE - 483 o =B @D o o
I 23-DMB 3.5 .27
2-MP 43.3 3.71
: : P G G 29 - - SNSRI
. - NHEXANE £7.9 5.22
MCP 71.9 5.52
e s -_-‘ﬁm_.,.Azz_DMP i e e = e "*J‘. 0 o ’j . }:' - — e e
I 24-DMP 0.0 D.0
223-THE 0.0 0.0
e CHERANE - - - -54,2- - 4,16 - . S —
33-DMP 9.0 0.0
I 11-DMCP 0.0 0.0
: 2-MHER & 0+ 0 e S —
23-DMP 4.9 0.38
I I-MHEX , 5.9 .45
103-DMCP ——— P2~ —— - 0:55 - - - B S
' TOTALS  NORN 316 COMP RATIOS
— PPR - PERCEHT oo
aLL CoMp 1453, o1o02 100
. GASOLINE 4301, -~ & D2 - 13.23
NAPHTHEHES 232, 17.80 £1/D2 16,00
CE-7 276.  21.18 CHAMCP  0.75
l e PEMTAIPEHT, 1,13 .
l PFE MORM PERCEMT
MCP 71.5 43,4
I Y . CH PR 54.].2”.-_7“.. — R _‘,32'? R . e e
I MCH 39.4 23.8
TOTAL 165,5 100, @
I PARAFFIN INDEY 1 0.258
I PARAFFIN INDEY 2 7,053




I 730615  AUSTRALIA, TUNG-4,23008.
TOTAL HORM TOTAL MORM
l e - - PPB PERCENT PEB FERCENT
METHANE a.0 1 T3-DHCP 3201 1,08
ETHANE 0.0 1 T2-DMCP S40,2 1,3z
I‘"‘"M""*’-—'PROPQHE e R T - - Z-EFENT a.0 T
1BUTANE 2iz2.8 0,71 224-THP o, 0,0
HEBUTANE 2z20,2 7,46 NHEF TANE 1235, 3 4,16
e TRPENTANE - 333&.0 11,22 1 Co-DMCF 41,9 S, 14 -
l HPEMTHHME 3928.9 13,40 MCH 3ISET .9 11.96
22-DHB 63.5 0.21 ‘
EPENTHNE ——— 514,77~ - 1,73 - - - e
l 23-DMB 317.5 1,07
2-Mp 2031.3 6.83
B T |- ST ¥ 7, - S0 B - I - e - e
l NHERXANE 2864, 1 3,62
MCP 2560.4 g8.60
. — So=-DMP e O e — B _ L
24-DMP 40,7 0.14
. 223-THB 10.0 0,03
- CHEXANE ——— 33868 ;911,38 - - —
33-DHP 0.0 0.0
I 11-DMCP 0.0 0.0
. P MHER 4024 6 o} BB e e P
23~DHP , 247, 1 1.17
l 3~MHEX 405.2 1.36
+E3-DMCP ———— 346.7-— - 1,17 - - - S ——
TOTALS  HMORM SIG COMP RATIOS
l PPB - PERCENT - -
ALL COMP 23876, ci/ce 1,93
‘ GASOLINE-— - 29757, — Q- D2 —10,12
NAPHTHENES 11269, 3I7.87 C1/02 12,13
C6-7 16062. 53,98 CH/MCP  1.32
l -PENTZIPENT, 119 - -
FPE HORM PERCEMT
l MCP 2560, 4 26,9
. cH 3386.,9 - 35,6 —— -
l MCH I557.9 37.4
TOTAL 9505, 2 100.0
I PARAFFIN INDEYX 1 . 0,653
l PARAFFIN INDEX 2 11.743
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METHANE
ETHANE

- = PROPANE -

IBUTANE
NEUTAHE
- “IPENTAME
MPENTAHE
22-DhB

e DRENTANE

23-DHE
2-fP

i - [ B e
' £ A AR
¢ S Py
e

NHEXANE
MCP
B ¥t ¥1 & | S
24-DMP
223-THB
~LHEXANE
33-bHP
1 t-DHCP

' :
: i
i

|
|
}

|

ZE-DNP 2
3-MHE® |,
R kot R T ot

; 1

v30614U ARUSTRALIA,

e PREB

J U o

w3399

AR T & | ol I R

2-MHER -

243,40

CEe-7

ALL COMP
—GASOLINE — -
NAPHTHENES

TUMA-4,

23301,

HORM
PERCENT

a,

]

Wi o~ o ld

;] L]

1.

1,
o

TOTALS

1]
13

35

36

-

R Y S
4

86
33

L2

31
29

o=

. ':} e e -

15

D2
06—

i)

D

BB G P e

24
7

23

NORM

MCP

MCH
TOTAL

CH - — 23804

PARAFFIN IMNDEX 1

531G COMP RATIOS
—— PERCEHT O — [

PENTAIFENT, - - 1.43 -

NORM PERCENT

I T R TV L
e AR
o O O P
i
|

PARAFFIN IMDEXK 2

{

TOTAL MORM

Co T PPBE - FERCENT -
1TE3-DHMCP 230.9 1.17
1TE2~-DMCP 296.38 2. 01
" 3-EPEMT - Rt ’”
224-THP Q.
NHEFTAHME 12590
tC2-DMCP 31
MCH 3362,

CisC2 2.40

@A SD2 978 e

cisne 13,10
CHAsMCP 1.48




730514 AUSTRALIA, TUHA-4,2350M.

TOTAL MORM TOTAL NORM
o - PPE - PERCENT FPB PERCEHT
METHANE 0.0 1T3-GHMCP 697 ,3 1,45
ETHaME 0.9 1T2-DHUCP 1244.5 2,61
e s PROPAME - o802 o _ 2-EFENT 0 B A
IBUTANE 22.1 0.03 224-THF 0 0.9
HBUTAHME 203.5 0,43 MHERTHHME 38 = 7.98
v TRPERTAME 215.2 R B B 1C2-DHEP 3 2 .63 - -
HPEMTANE Io44.7 7,54 MCH 121 3 25.49
22~DMB tae.1 9.23
e LPENTANE - - 835,53 - B 1 - T
23-DhB 442 . 4 .93
2~HMP 2337.9 5.16
s e B P - -1 585 4 3,280 0 e B T
MHERAaME 4831 .1 tig.27
MCP 1i1?7.6 8.75
e - RR—-DMP e ey e — g - e : : - e e
24-DMP 2.2 o.12
223-THe 20.7 0. 04
LCHERANE - - -8434,3 - 13,42 -~ e - : s e e

= - : : - “ -’. o
1 ) iV R .
: : P : PETE
1 b t H A ¥ .
! .
|
|

33-DMP , 0.9 0.0
11-DHMCP 0.0 D.0
s e P MHE R -974 .7 — 2,04 Comm T e s
23-DHMP v02.3 1.42
3-MHEX | 993 .4 2,09
- 03 -DMCP - - TBE . B e R i ans

TOTALS  NORM SI1G COMP RATIOS
PPB — - PERCENT e

ALL COMP 47304, ctece
e ——BASOLINE - ———47724.- - - A /02 -
NAPHTHEHES 26478,  55.48 C1ep2 1
CE-7 37289, 78.14 CH/HCP

-~ —PENT/EIPEM

{

LA B VIRt |
L A LV

e Bl » I Ve I N

4.47 -

PPE NORM FERCENT

MCP 4177.6 18,4

L B 7 11T S I~ < —
‘MCH 12166, 3 53.5

TOTAL 22748, 2 100.0

' ;
' i

' T 0 " H : \
H i i i

PARAFFIM IMDEX 1 n.730

PARAFFIN INDEX 2 13.72¢0

{

|
[

i

|

|

|




NORM
- PERCENT

TOTAL

. - - pPBR
METHANE

ETHANE

-

0.0
6.0
cee - PROPANE o PS03 -
IBUTANE 3.1 L2
NBUTANE 113.1 .29
——IFENTANME - 588.0 S50 -

HPENTANE 2546.9 .91
22~DMB 7e.7 20
s GRENTHNE - - 356 .4 - LB
23~-DMB 302.2 WTF

= L | =T

f

2075.6 31
———— ;u }, 24 v Oﬁv_.._“_..__u =
3420.9
2324 .4
R

2-MpP

—— G -
NHEXANE
MCP

-
-
LI )

48

-

MoooaNONUoco ot - oo

0
.0
;25

0.0
0 L] D
[ 88 0 ' 8 JER

33”DMP i
11 -DMEP

2—MHEX -
23-DHP ,
3~MHEX ,
e} C3~DMEP - &

680.7
933, 4
R

T4
.40
63

Dol BV (Y

i

3]

ToTALS NORM

33187,
-394 13,
22913,
31520,

ALL COMF
~—GARSOLINE -
NAPHTHENES

Ce-7 81.861

FPE

!

i t t i i i i i i . ;0
{ H . B
i i !

2924.4
4945 4 e
11918.2
19788, 0

MCP
CH
MCH
TGTAL

PARAFFIM INDEX 1

RUSTRALIA, TUNA-4,2330M,

A 8?. e e

e e

—PPB - - PERCEMT —— - -

Sa,58

MORM PERCENT

e 25,0 -

1 T3-OMCP 613,

1T2-DMCF
3I-EPENT
224-THMFP
NHEPTAMNE 332
1C2-DNCP

MCH L

|
!
I

24-DHP 30.8 23
223-THE 26.8 Q7
e~ CHEXANE ——- 4945.4 - 12.64 -

SIG COMP RATIOS

c1eocz 3.
“R PDZ T
ctep2 18
CHAMCP

0

O Q3 -
LN S I ¢ O LN

3 00 0Oy

PENTAIFENT, 4,33 - -

oAl

NORM
TPERCENT
1.57
3.
—— 0.‘ :} P ——
4.0
2,80
30,47

14.¢

60,2

PRARAFFIN IHMDEX 2

' | .

|
1
1

. . Lo B
R g i

R AT B T T T T T T R e

¢




R
'

PRRAFFIN INDEX 1 1.642

l 73062R AUSTRALIA, TUNA-4,2420M.
) TOTAL NORM TOTAL NORM
I e e e — - S RPR - PERCEMT - PPB FERCENT -
METHANE 0.0 1 T3-DMCP 22,7 1.17
ETHANE g.0 1 T2~-DMCF 29.6 1.53
I-~ —— ——PROPANE — —155.86 R 3-EPENT 0.0 g
IBUTANE 46.5 2,40 L 224-THF o, 0 0.0
NBUTANE 158.3 .13 NHEFTANE 142, 4 7.38
I--~~»—~~'~~~-~:~~~~:n=sr4mns 147 .4 7.61 1C2-DMCP 2.7 g.14
NPEMTBNE 152,2 7.86 MCH 4358.7 22,87
22-DMB 3.1 0.16
e — CPERTAMNE 18 4 0,95 - S s -
l 23-DMB 14,7 0.76
. 2-MP 3.5 4,33
3_;\1P, A_v,,.,-“__;__uss ‘,Q,A.,,. ORI 2_'9‘ e —_ e et 4 e e e o - - e
l NHEXANE 157.6 8.14
MCP 115.9 5,939
e 2P DMP - 0.0 e R — - - e
l 24-DHP 4,4 a.23
223-TMB g.0 g, 0
: CHEXANE — — —17t. 4 — 8,85 - - - - - SRS -
33-DHP , 0.0 0.0
I 1 1-DMCP g.0 0.0
e B MHE R 5 — - —F 5 §o 3,90 —— e
23-DMP , 21.8 1,13
l 3I~-MHEY , 42,49 2.2
e E3=DMOP 19 B o by B2 S e e e e e
I TOTALS MORM SIG COMP RATIOS
- PPE ——PERCENT — -
ALL COMP 291, Ci 02 3.60
l— GASOLINE - — —19386: — - # D2 — 7.00 - -
NAPHTHENES 819, 42,32 c1-D2 16,00
Cs-7 1245, 64 .34 CH/MCP 1.48
l~ PENTAIPENT, - 1.03 - — -
PPBE NORM PERCENT
MCP 115.9 1£.0
cH T . T
MCH 438.7 60,4
TOTAL 726.0 100.0

l PARGFFIN IHDEX 2 14,7




. 720620  AUSTRALIA, TUHA-4,2450M.
TOTAL HORM TOTAL MORM
l e - PPB . PERCENT N PPE - PERCEHT -
METHANE 0.0 ' 1 T3-DMCP 94.8 1.72
ETHANE 0.0 1 T2-DHCP 70.1 1.28
I e - PROPAMNE - T R R e — - -3-EPENT T B
IEUTANE 122.5 2,25 224-THP 0.0 5.0
HEUTAHNE 163.7 2.99 NHEF TAHE 552.7 10,08
l- e IPENTAME - 491.2 7.32 102-DHCR 4.9 T E—
HPENTAME 345, 1 £.29 MCH 579.2 17.26
22-DHB 20.4 5.37
e CPEHTAHE 23,2 om0, 42— R
' 23-DME 73.1 1.323
2~MP 451 . 4 5.23
eGP e 23T d— &, 26 S — S S ——
l HHERANE 670.5 12,23
MCP 266 . 0 4,85
e BRDMP ) ) e e e e e
I 24-DMP 21.8 0,58
223-THB 4.3 0. 08
e CHEXAME ~ - 4DB. 3 e P AT e o e e e -
33-DHP 6.0 0.0
I 11-DMCP 0.0 0.0
. D HHEX 21313 B9 -
23-DMP 112.86 2.05
. 3I-MHEX 132.9 2.34
e {£3-DMCP - —— 56,5 - 1,03 S
' TOTALS  NORM SIC COMP RATIOS
| - PPE -~ PERCENT — — — ——
ALL COMP 5598, c1/0z 2.25
l GASOLINE 5483, e DR e 6 59 - -
NAPHTHEHES 1903, 34,71 C1oD2 5.75
ce-7 2648, £6.53 CHAMCP  1.54
I~ PEMTAIPENT, — — 0.86
| PFE NORM PERCENT
MCP 266,10 16. 1
B 408, 3 — 24,7 S
MOH 279.2 59,2
TOTAL 1653.5 100.0
. PARAFFIN INDEX 1 1.78%
PARAFFIN IMDEX 2 20,700

S
3




e e e s e

T30E2E
METHRNE
ETHANE

— e —— PROPANE —

{ . . .
i R B
i

IBUTANE
HBUTANE
“IPENTANME - 1
NPENTHNE 1
22-DMB

i
i

e CPENTHNE

22-DMB
2-pP

e e e 4 BPE T

HHEXANE L
MCP i

-N, W

24-DMP
223-THB
CHEXANE ———1
33'DNF 2

1 1~-DMCP
2-MHE¥ ————
23-DMP ,
3-MHEX ,
e —4 C3~DMOP -

i
{
|
|

RUSTRALIA,

—22=DMP— -~

TUNA-4,2430M,

HMORM
FERCENT

TOTAL
PRB

1 T3-DMCF

Lo

TOTALS MORHM 816 COMP RATIOS

TOTRL
" PFB
2049.,3

NORNM
PERCENT
1,33
.57

-

-

.0
7.3

a
g.0 1T2~-DMCF IPF0L.8
211.3 T 3-EPENMT .
304.8 a.20 224~ThHP a. 0
1732.0 1.12 NHEPTANE t2234.2
3d466.8 - tC2~DMCP a.0
4584.5 3.43 MCH 33194.3
344,2 0.22
2oz8.2 0 1 31 - - - -
1442.3 .93
8755.4 5,866
- D RTF - — S, -
343t1.2 8.68&
0754 .6 6,96
i | MO | R | A R - e B
1341 .4 0.37
59.1 0. 04
856t & —-12:00 ST e e
a.0 g.a
ag. ¢ g.¢
2784 t———-—1-80 - - e
217s. 0 .41
2858.,6 1.8S
2195.9 — - 42 = = -

PPB -~ PERCEMT -~ -

ALL COMP
- GASOLINKE-

C6-7

HAPHTHENES

154867, clvCz 2,93
St 54655 - @ /DR B98O  -
74765,  48.34 ct/p2  19.78
107621,  69.5% CHAMCP 1,72

e~~~ PENT/IPENT,

NORM FERCEMT

MCP

— CH R
MCH’
TOTRL

—18561: 5

16.7
- I
S4.5
100, @

10764.6

35194,3
64520.4

PARAFFIN

INDEX 1

[ 1,', Gg R

PARAFFIN IMDEX 2 14,918

L B R R TR T,

g
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l 730626  AUSTRALIA, TUMA-4,2600M,
TOTAL MORM TOTAL NORM
l s e e PR PERCENT PPE PERCENT
METHANE 9.0 1 T3-DHCP 403.3 1.21
ETHANE 9.0 1 T2-DHCP 644 .3 1,94
I — — — PROPANE - 561.9 - I-EPENMT 0.0 0.0
IBUTANE 611.3 1,54 224-THP 2.0 9.0
NEUTANE 1264 .2 5,62 NHEFTANE 3025.3 S.11
I' S IPEMTAME 1917.9 5.78 102-DHCP S0.4 0.24
HPEHTAME 2475.7 7.47 MCH 24322, 0 25,40
22-DHE 55,9 0.17
e CPENTANE - -281.7 - 0,85 - -
l 23-DHE 245.9 5. 74
2-MP 1756, 4 5,29
eGP e e BEB L 2. 62 - e
l MHEXANE 2655.2 8.00
MCP 1899, 9 5,72
e 22-DMP N T - S —
l 24-DMP 104.9 .32
223-THE 15.6 .05
e CHERANE 3193.7 - -~ 9,62 - - e
33-DMP 9.0 0.0
' 11-DMCP 9.0 0.0
e P aMHER ;- 8678 —— 2,61 - S -
23-DHP 554.8 1.67
l I-MHEX 366.2 2.61
m  Z-DMCP - —3E8.4 o — 1,11 - S
. , TOTALS  NORM SIG COMP RATIOS
! B — PPE PERCENT -~
ALL COMP 34054, c1/02 2.68
-l——~—~—~'——w~——m-~—EQSOL IHE 33192, & JD2 5.55 S
NAPHTHEHES 15304. 46,11 C1/02 14,42
CE-7 23112. 69.63 CHAMCP 1.68
l - e PEMT/IPENT, — - 1.29 e
' PPE NORM PERCENT
MCP 1899.9 14.0
! oH 3193.7 B T
l MCH 3432, 0 62.3
TOTAL 13525.6 100.0
l PARAFFIN INDEX 1 1.224
' PARMFFIN INDEX 2 16,451
""” TR TRy _""v"(’f?“*:""?"»_‘"”“'-’“"‘#”‘“"‘""’»".T’::’:‘Z““‘»'F';;”i‘»“:?“ff:'-‘"?'?'!'“ih‘""‘?f".‘-'"_'f“"""","’,"‘?":”-‘”'?’."“‘"_"‘”-“?‘-""'"‘f‘."‘-‘*w'*v'.' e Rt




PARAFFIW INDEX 2 11.808

l 730621  AUSTRALIA, TUMNA&-4,2630M.
TOTAL NORM TOTAL HORM
l e PPB -~ PERCENT e~ - PPE -~ PERCENT —
METHANE 0.0 1 T3-DMCP 1241 .4 1,23
ETHANE 0.0 i T2-DMCP 1953, 7 1,94
l PROFANE ——— - 274,10~ S - Z-EPENT - - 0.0 - 0.0 ——
IBUTANE 1379.7 1.37 224-THF 0.0 a. o
HEUTANE 5307.8 5. 78 HHERTONE 5995 .5 .38
lww~~w~~-~~-'~IF‘ENTQNE"-~ 8480.3 - 8,43 1 02~DMCP 479. 0 0,48
NPENTANE 7565, 2 7.52 MCH 23193.7 23,07
22-DMB 264, 3 0.26
oy o T 1= T — e
. 23-DMB 1094, 7 1,09
2-MP &6741.6 6,71
FpP B 4D B 47 . N
' HHEXANE 7358.2 7.32
MCP 5234.3 5.80
: IO 1~ AN SR SN S S — - -
' 24-DMP 372.9 0.37
223-THE 69.1 0.7
N CHEXANE —— —10332.4 —— 10,28 — — S . -
IZ-DMP , 0.0 0.0
l 11-DMCP 0.0 8.0
~ 2 MHEX— 2445, 0-— 2, 43— S
23~DMP 1919.6 1,91
l I-MHEX 2582 .1 2,57
103-DMCP——— 1112.6 1,11 S S
l TOTALS  NORM SIG COMP RATIOS
PPB - PERCEMT .
ALL COMP 100813, C1/C2 3,39
I GASOGLINE — — 100545, —— —— 4 /D2 — 8,17 — -
NAPHTHENES 44977, 44,73 C1/D2 13,93
C6~7 64835, 64,54 CH/HCP  1.77
l PENT/IPENT, — .89 -
I PPE MORM PERCEMT
MCP 5234 .3 8
~ CH 10332, 4 28,2 — I
. MCH 23199.7 3
TOTAL 39366, 4 100. 0
l PARAFFIN INDEX 1 1,167

!
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l 73062M  AUSTRALIA, TUNA-4,2630M,
TOTAL NORHM TOTAL HORM
I - - FPE PERCENT : PPB - PERCEMT
METHANE 0.0 1 T3-DMCP 227.9 1.12
ETHAMNE 0.0 1 T2-DMCP 389.7 1,92
|~~ e PROPANE 7.5 R-EPEMT g.0 g0 -
IBUTANE 55,2 a.27 Z24-THF a. 0 0.0
HEUTANE 246, 0 4.17 MHEP TANE 2129.1 10,43
SR - IPEMTANME 1445, 4 7Ltz 1C2-DHCP 371 g.13
l NPENTANE 2187.4 10,78 MCH 3690.2 18,19
22~-DMB 33,2 0.19
o — CPENTANE - 201.9 0,24 - -
. 23~DME 161.3 0. 79
2-MP 1153.8 5,55
e e B=MP 603, 1 zi9T e
' NHEXANE 21284,8 10,77
MCP 1221.7 6,32
e e BB_DMP - a0 N L S ——
24-DMP 57.7 0,28
' 223-THE 8.4 Q.04
- - CHEXANE — 1999, 0 - 9,85 S
3I3-DMP , 0.0 0,0
l 11~DMCF 0.0 0.0
e S MHER o BB b e BT - e e ——
23-DNMP 3215.8 1,586
I 3-MHEX , 511.6 2.52
: - tE3-DMCP - - 217. 4 “1.07 - e
TOTALS  NORM SIG COMP RATIOS
l-m S — e PPR o PERCENT < o e e e -
ALL COMF 20363, ci/Cz o, a0
-l—-——»—»—-»v»—--—«-«-—aﬁsm.me 20231, - - - A /D2 3.43 S —
NAPHTHENES 8045,  39.65 C1/D2 12.13
C6-7 13598, 67.02 CH/MCP  1.5&
e PENTAIPENT, - 1.5% ————

1
1

FFB NORM PERCEMT
MCP 1281.7 18.4
CH [ _1999. 0 ———_—————— 28 e
l MCH 3680.2 52.9
TOTAL 65%70.9 100.0
l PARAFFIN IMDEX 1 1.269
l PARAFFIN IHDER 2 21.229




. 7INS20  AUSTRALIA, TUNA-4,2720M.
TOTAL HORM TOTAL HORM
l-~--—~~——~~ e PPE PERCENT R “PPB PERCENT
METHAMNE g.0 1 T3-DMCP 263,79 1,28
ETHANE 0.0 1T2-DMCP 473, 0 2,25
."—“‘_‘*—'PﬁtﬁtPﬁHE'”“" Rt ¥ - TP 2-EPENT g.a .0
IBUTANE ra o, 04 224-THF 0,0 0.0
NBUTANE 111.6 Q.53 NHEPTANE 17831 g, 4%
e IPENTANE - 304, 8 Sy, 45 1C2-DMCF 46 .1 - g.22
l HPENTAME 1807.3 2.50 MCH 5483.8 6.10
Z2-DMB 35.7 R B
- CPENTANE ——— &3t -3, 00 — - e - - -
l 23-DMB 65,7 0.31
2-MP 900.8 4,29
-3-MP GOB P B BP e e e e
. HHEXANE 2152.2 10,24
MCP 1728.86 a.23
- 2R-DHP — e @ B (e -- e = e - -
24-DMP 35.8 0,17
l 223-THE 5.3 0,03
e CHEXANE - — —3167.9 15,08 - - e e
33-DMP a.0 a. 0
. 11-DMCP 0.0 a.0
' PeMHEN - B } & oy GG e e —
23-DMP , 290.,9 1,38
l I-MHEX , 414.4 1.97
4 £3-DMCP ————BFt P 1, 29 - e —— - e S
TOTALS  HNORM SID COMP RATIOS
l PPE-— ~PERCENT - - -
all COpPp 21074, ci/Cc2 3,25
l GASOLINE - 210092, — — - /D8 - 950 ——- ——
NAFHTHENES 12072, 57, ci D2 21.82
. Ce-7 16533, 75.73 CHAMCP  1.83
l ’ “PENT/IPENT, —— 5,93
PEE MORM PERLCEMT
. MCP 1723.6 16.7
. €H - 21679 — 30.5
' MCH 5453.8 52.8
TOTAL 10380.3 100, 0
' PARGFFIM INDEX 1 0,819
l PARAFFIM IMDEX 2 14,184
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730620  AUSTRALIA, TUNA-4,2750M..
TOTAL MORM TOTAL HORM
o FPB FERCEMT : - FPB PERCENT
METHANE 0,0 {1 T3-DMCP D, 0 0.0
ETHANE 0.0 1 T2-DHMoP 0.0 0.0
l e PROPAME - - 7O R e e 3~EFENT g, -},
IBUTANE 14,0 2,23 224-THP 0.0 0. i
HBUTANE 47.2 10,92 MHEPTRHE D, 0 0.0
I-v—— s —— IPENTANE S22t 4,89 - {C2-DHCP 0.9 I R
HPEMTANE 159.1 35.80 MCH 56,3 15.33
22-DMB 0.0 0,0
CPENTANE —— — 0.0 B B R - e i e
. 23-DME 2.8 0,65
2-MP 11.2 2,60
Lo B M e B - 24 - -
l MHERANE 35.7 8.26
MCP 20.2 4,68
e PP DMP S | | - — e s
l 24-DMP 0.0 0,0
223-THE 0.0 2,0
e CHEXANE - 357 .26 e e e
I3-DMP , 0.0 8.0
I 11-DMCP 0.0 0.0
e D MHER - e F O e 2 B —_—_,—, S
23-DMP , 0.0 0.0
I 3-MHER 0.0 0.0
e C3=DMCP o D O B0 e e
' TOTHLS  HORM 5IC COMP RATIOS
e PPB —— PERCENT — — o~
ALL COMP 502, c1o02 5.55
l—--———~~-~«»—~—~~-—~-aﬁsos.mE»~ - 432, ey /D2 599,93 -
M&PHTHEMES 122, <28.27 C1/D2 999.99
Ce-7 168, <33.87 CHAMCP ~ 1,77
' — PENT/IPENT, 7.53 -
' FPE MORM PERCEMT
MCP 20.2 156.5
CH — e e B G P 29,2 - e
l MCH 65,3 S4,2
TOTAL 122.2 100, 0
l PARAFFIMN IMDEX 1 n.0
l PARAFFIN IHDEX 2 Q.0




730628 AUSTRALIA,

TOTAL

,_.,,_‘ —— PO e e e gF‘PB

METH&HE

ETHANE
— PROPANE

IBUTANE

NBUTANE
~IPEMTANE
MPENTAME
22-DHB
CPENTAME —
23-DhEe
2~HF
R | |
MHEXANE
MCP 1
22-DHP ———
24-DMP 0.
223-THE B,

1
t
i
'
1

o

'

] ~~ 03

cooNVANEoobUo Bt oo

|
i
l
|
|

|
i
|
i
|
i
|
i
i

e

CRUBYODOOMNERNESo

I
!
I

{ < N
! : | i o :
| [
{ Pl e
| |
|

e £HEXAHE -~ — 218

I3-DHP 0.0
11~-DHCP 0.0

IR Y e

TUNA~-4,2780M.

HORM TOTaL NORM
FPERZENT FFE FERCZEMT =
g.n
.04

1T3-0MCP
1T2-DHEF
o 3-EPENT
.55 224-THP
23 MHEFTAME
e tC2~-DMCP
24 .80 MCH
2.8
B _"D . ’3 RS — e O —
.21
3.15

]
R~ o od o

B 03 P

o NS oo
-t
Foc e
¢c>%cao

oo

Ju

[ .-2.; 24 e+ e e e e R - S e e

12.24
5.03

[ D ) B e = e e e e e m e e e e e e e e e e

0.8
3.0
._-4.*.,‘-“;?,' 48 L mam et o e e - - — - - e e e e et b e s o e e
0.0
0.0

3.54-—— e

2-MHE® —; 33
23-DlP §.0
3-MHER ., 0.0

TGO
P

Lo-7

0.0
0.9

FEF=DHEP e = D g e oo o e e

TALS  NORM 51G COMP RATIOS
PE——PERCENT e oo

ALl COMF 356, Cioo2 23
GASOLIME -— ——— 292y~ oo - - D2 999,99 e —
NAPHTHEMES 85, 29.18 C1/D2 999,93

49

157. 53.83 CH/MCF
PENT/EIFPEM

I

o Bl ¢ Yy Y

I
o
0
w

PP

5

B NORM PERCENT

MR ’ 14,

7

|

MCH 43,
TOTHL 82,

£H 21

2 .
]
i

Ui g -

oy
fo]
P Oy =)

o O lT['l ¥}
1
]
|
|
|
|
|
i

PARAFFIN INDEX 1

[
i

3.400

PARAFFIM IMDEY 2

23,1749
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R
=
4
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|

T T T T T T S R e T PR ST TR ¥
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T30l

METHANE

3P

ETHANE

- PROPAME -~ — -~

IBUTANE
HNEBUTANE

- IRPEWHTANE

NPEMNTHRHME
2<-DiB

CREMTANE —

23~DHME
Z-pMp

HHEXANE
MCP
22-DHP
24~DNP
223-THE

- CHEXANE -

33-DMP ,
11 ~-DMCP

- Z~MHEN -

23-DMP ,
3~MHEX .

1 C3-DMECP - - -

AUSTRALIA,

TOTAL
PPE

ALL COMP
CGASOLINE- — -~ &

HAFHTHENES

CE&-7

TUMA-4, 22

PE

10M,

HORM
RCENT '
1 T3-DMCF
$T2-DMCF

a,0
a.0
R Y e ~3-EPENT
19.1 2,78 224-THF
55.8 9,59 HHEPTHRHE -
SR A S o, 97 1C2~-DpMCP
126.9 18.4% MCH
g.0 0,0
— &, 4 - 0,83 - -
j.q g.14
23.7 3.45
et g g e 228 -
70.7 10,30
36.1 3.26
e, @ e @, 0 -
a.u a. o
a. 0 0.4
=1 SR = I -3~ R
a.0 0.0
g.a 0.0
———2 s 3,22 e s s —
3.3 a,51
9.4 1.37
377 0,54
TOTALS NDRHM SIG COMP RATIOS
——PPEB ~PERDEMT - - - s
rod, [ P A9 2,85
686, S a /02 13.79
233, 34,29 ctsD2 21,15
334, 57.40 CHA/MCP 1.83

— PENTAIPENT,

MORM PERCEMT

o SR e L S R

TOTAL MORM
PFE PERCENT -~ =
3.4 ¢, 50
.5 1.24°
0.0 @,
0.0 .0
5903 g, 64
.0 .o
117.6 1“ 13
3.72 o

MCP 36,1 6.3
O N 1 * BN —————— 1 T - BB B
l MCH 117.6 55, 1
TOTAL 213.4 140, 0
l PARAFFIN IMDEX 1 2.015
. PARAFFIN INDEX 2 20,639




o 5; ELS pr L
l 73062W AUSTRALIA, TUNA-4,2840M,
TOTAL HORM TOTAL HORNM
l-~-—-~— e e BRREB - PERPENT S - PPB - PERCENT -
ME THaME 8.0 1 T3-DHCF 249, 4 1.34
ETHAME 0.0 1T2-DHMCP 329.0 10
I—m———»——PRgPﬁNE»-—-—~~~--~~~-» POB o - ~Z~-EPEMT SRR § O | S O T R
IBUTANE 0.1 0,05 224-THP D.0 3.0
MBUTHEMNE 150.9 0.81 NHEPTARNE 1854,2 2,39
e e P REMTEMNE - 844, 7 4,55 {C2~-DMCP C 44,2 S0, 24 -
l HPEMTAME 14238.0 7.69 MCH 4537.2 24,44
22-DHB 42.2 .23 '
CPEMTAME—— 1604 — 0,86 ~—— - o e
l 23-DHE 1332 .1 0,99
2-HpP 1297.9 fs 39
———— =P — 555 7 - - 353 -~ —— —
' MHEXANE 1712.5 9.23
HCP 1147 .4 £.15
- 22-pMe - R — P P ———— e - e -
24-DHP 30.8 0,44
. 223~THB 1i3.5 0.07
CHERAHE — 19529 — — 310,52~ o e -
I3-DHP , 0.0 D.0
l 11-DHMCP 0.0 0.0
- —2=MHEY - 5 R T 328 -
23-DMP |, 414, 7 2.23
l 3-MHER 555, 1 2.05
1E3-DMOP ————21Bvt— 1518 e - -
TOTALS HORN SIG COMP RATIOS
I PPE-—— FERCEHNT -
AaLL COMP 18634, C1s02 2,47
' GASOLINE -~ — 18563 R T~ S, ' R—
MAPHTHEMES 8699, 45,86 C1aD2 12.54
Ca-7 13790, 74.29 CHAMCP 1.710
-l e PEMT A IPEMT . —  — 10 63—
FFPE MORM PERCEMT
l MCP 1147.4 15.0
EH 19529 — 256 —
l MCH 4537.2 5%, 4
TOTAL P637.5 100.0
l PARAFFIN INMDENY 1 . 1.373
l FARAFFIN INDEX 2 17.187
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F30a2Y AUSTRALIA, TUMNa-4,28700,

TOTAL NORM TOTAL MR
S - FERCEMT - - o

METHaHE {T3-DMOCF =254 .

y . K -
: | o L
i : oo
. i . .

TPPB 0 T PERCENT

e AP T SI SEE ST A At A St i AF L s S

D, 8 1.22
ETHANE 0 1T2-DHCP 456 .5 2.18
e PROPEAME T 7B - CE-ERENMT o gL g
IBUTANE 30, .14 Z24-THP 0.0 0.0
HBUTANE 341, 1.53 NHEFTAHE 1545, 1 5.82
oo- o IPENTANE - 1335, 6 38 HC2-DMCE - o 54,3 0 mE2es
MPEMTANE 2049, MCH 4395, 23,54

22-DME 33,

i
|
]
o e D O
- -l - - -

23-DHB 163,

l e~ EPEMTAME —— =234,
2-MP 1129,

G 5 E 8
' NHERAHE 1967.
HCE 1365,

|

|

|

Ikrﬁf.ﬂ
D1 Gl N~ = =
TR RO DRG0

. -

)
|
1
|
|

22 =DM
l 24-DHP 58.

223-THB 8
e e CHE®ANE ~~ 2350
B
D

33-DHP ,
' t1-DMCP

NI

e D-MHEM o — 536
23-DMP 357.
l Z-MHER , 506,

CRNVT SO DD GG U ®DUSDNGLNNNSDS S

!
! e 3
el D Bl LU =~ R o R R Y

“p~NAD O NS R

TSI

|
|
!
i

e A E3=DMEP - 240

TOTHLS NORM SIG COMP RATIOS

PPR - PERCEHT—— - —

AaLL COMP 21026, c1/02 3,
GASOLINE -~ 20949t SR P
MAPHTHENES 9952,  47.51 C1/02 15,
CE-7 15001, 71.51 CHAoMCE 1,

=5 N

®y OV G I

i
-
8]
w

|

|

I

i

PEMT/IPENT, — 1+

FFB NORM FPERLCEMT

MCP 1365.5 15,

EH 23508 —— e 27
MCH 4995, 0 s7.
TOTAL &711.3 100,

i
|
|
|
|
!

o O] a3

|
i
|
i

PARAFFIN IHDER 1 1,097

PARAFFIH INDEX 2 16. 005

i :
H 3 . .
H

- .=
[ R
P - !
o e
iy
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l 730634  AUSTRALIA, TUMA-4,23000.
TOTAL HORM TOTAL MORM
. e PPE . PERCENT S PPE PERCEHT
ME THANE 0.0 1TZ-DMLCP 254, 0 1,17
ETHAHE 0.0 1 T2~DMCE 4100.2 12.88
l - PROPANE 23,2 B I-EPEHT .0 e
TEUTANE 4.3 .02 224-THR 0.0 D, 0
HEUTANE £2.3 0,29 HHEP TaME 17320.7 7,97
' - IPENTANE 11,9 0.5t {L2-DHDE 50.6 0.23
NPENTAME £23.2 2. 87 MCH 5016.5 23.10
22-DHE 437.9 0,20
e CPEMTANE 76,9 .25 - . -
' 232-DHE 194.5 5.90
2~ HP 1497 .5 £.29
e B P e P2B D o 3,35 - - — e
l HHEXANE 2067 . 1 5.52
MZP 1175. 0 5. 41
e 32-DHP S R G S -
24-DHP £5.1 0.320
l 223-THE 3.3 0. 04 -
e CHERSHE - 2822.2 - - 10,23 - - S
33-DHP 0.0 0.0
I 11=-DHCP 0.0 0.0
e RCHHER < BB e BB ) e e e
22-DHP 262. 4 1.67
. . Z-MHEX 530.9 2. 44
e 10 3-DHEP - 229.8 1.0 - - S —
. - TOTALS  NORM 516 COMP RATIOS
— - PPE - PERCENT - -
ALL COMP 21743, C1en2 1,34
'—-~~-——-——-—-~--»-—_EQSDLIHE 2?2 @ 2D2 - TS B ——
NSPHTHEHES 12125, £0.43 1402 14.7D
CE~7 18379, 54.62 CHAMEP 1,89
. : - e PENT/IPENT, - 5.6
PPE MORM PERCEMT
MCP 1175.0 14,0
B —CH s222,.2 - 6.4 e
. MCH 5016.5 53,6
TOTAL 8413.7 100.0
l PARAFFIN INDEX .239
. PARAFFIN INDEX 2 11,529
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73053E FUSTRALIA, TUNA-4,2980M,

TOTAL HORM

METHAHNE 0.0
ETHANE a.0

e PROPANE ARG T

IBUTANE v4.4 .06

_ NBUTANE 35.5 0.45
e T IPEHTANE - FoaSoo

3.17

22-DHE
CPENTANE ——4:
23-DME s
2-HP 7073,

5

12

NPEMTANE 36
i

: e N
i M PRI

e B P = 4219 4 B

MNHEXAME 14130, 4 12.17
MCP 9197.9 794

24-DMP 277 .7 .24
223-THB t31.1 o1t

-l e

33-DHF | 0.0 0.0
1 1-DMCP 0.0 0.0

e PPR - - PERCENT

- CHEXANE 179074 1546 e e

TOTA

1T3-DMEP 1509,
1T2-DMLCP 2497,
" 3-EPEMT 0 0 B
224-THP i,
MHEF THHE 10038,
CiCEg-DHMCPr 200,
MCH 28544,

Y L T e | B |

S RO S el ,PPB>

L MORM
TTRPERCEMT
D 1.3

1 2.18

2 B A P § S
0 0.0

I 3.72

0 -

2 24,64

——2-MHER 25507 —— — 220
23-DMP 1790.9

3-MHEX 2463.38

e tE3-DMCP —-1482.2 - 1 .28

| (W Y
ey
L]

|

TOTALS MORM

ALL COMP 113246,

MAPHTHENES 651910, 57.14
Ce-7 94057, 21.20

SIG COMP RRTIOS

PRE - PERCENT

GASOLINE - 115840, — — —

cisc2 318
A /D2 3.8
C1/D2 19,

CH/MEP 1, 95

PPE NORM PERCENT

MCP 9157¥.9

16.5

PENT/IPEMT, — - 3.01 — —

CH 17307 4
MCH 28544.8
TOTAL 55650, 1

32.2 S —
51,3
100. 0

PARAFFIN IMDEW 1 n.915

PARAFFIN INDEX 2 14,868
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b

n »1;6
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PRC v SR

¥3053G AUSTRALIA, TUNA-4,2990M.

TOTAL NORM - TOTAL NORM
S —— = PPB - PERCEMT S “PPE o PERCENT -
METHANE .0 1T3-DHCP 250, 1.02
ETHANE 1T2-DHOP 3
e PROPANE - - e - 3-EPENT - -
IBUTAHE .25 224-THF
NEUTANE 1055, .53 NHEFTANE 293
-~ IPENTANE -~ 3722, emLes {02-DMCP 5
NPENTANE 4310.3 11.56 MCH £95
22-DME 75.6 n.20
_._______.’:PE'\"TQP’E_.._._.._ ,345 ;,ﬁ - ,,;0 . \33 N U - e et e o i e e
23-DMB 371.0 1.00
2~MP 2830.5 7.5%9
Z~tip- F2P5 T8 —— — B4R o e e e
MHERXANE 3647.7 9.78
MCP 2044, 4 5.48
2R DUP e e ) e e
24-DHP 93 0,25
223-THE i 0. 04
~EHERANE -~ ZB31+6 — - F P, 2B e e
I3-DMP D.0
11-DHCP 0.0
2—MHER 5~ 9028 — R 4T o
23-DHP s7 1.55
I-MHEX |, 807 . 2.16
e $ S B DMOP - = BAR el G R ~ o e e

1
i

o oo
o0

VNURooW
=
=

i t.
I

S V4]

0
R
1.4
3
9

-l B3O

|
|

i
|
|
i
i

1
i
H
|
!

NI (VIP - B B
{ - -
- o DOoods U

|

-

TOTALS  NORM  SIG COMP RATIOS
PPB ——PERCENT — -—

ALL COMF 37382, ci/c2 2,39
e BASOLINE - - 37286, — o A D2 B
NAPHTHEMES 14574,  39.09 C1/D2  14.48

£6~7 23207,  62.24  CH/MCP 1,87

l ——PENTAIPENT, — 1,16 —
PFPE NORM PERCENT

I 7 e e e e e e e e e e e e e e e o e e e o e e

HMCP 2044 .4 15.9
- CH 28316 —— e P G —
l MOH 65953, 8 54,2

TOTAL 12829.8 100,10
l PARAFFIN INDEX 1 1.2886
l PARAFFIM IMDEY 2 16,922
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730831 AUSTRALIA, TUHMA-9,3020M,

TOTAL HORM TOTAL HORM
PrPEB “PERCENT oo “RPPR - CPERCENT
1T3-DMCP 299,39 1.03

METHANE

. -

¢.0
ETHRHE g.0 1T2-DMCF 491.8 1.72
e —PROPANE - - 123703 o - 3-EPENT BN | I R U
IBUTANE 732.9 2,57 224~-THMP u. o 4.0
HBUTRANE 25et1.2 2,97 HHEFTHNE 1850. 2 &,48
= TPENTANE - - 2245.8 - v.86 - - 1C2-DMCF 39.7 a2t
NFPENTANE 27637 3.70 MCH 5608.56 19.64
22-DMB 8.8 0.7
6 ,sv i
2

23-bmMB 245,

l-w——»—“wcpsﬂmﬂs - 26
2~-MP 1779.7 6.23

S =
' NHEXAHE 2342.9 5,21

MCP 1618.3 5,67
e m "'"-“AA‘_"Z‘E-DNF’ e e e 0 '..ﬂ.,._ JR— 0 ‘,0‘ e e [ R e e e e e = e e e e
I 24-DMP 53,4 0.21
| 223-THE 1.4 0,04
e CHEXAME - 2941.2
33-DHP , 0.0 0.0
11-DHCP 0.0 0.0
DoMHEN ;BT3B B e @y B e N —
23-DMP 401.8 1.41
I-MHEX , 532.2 V.26
e —} U B ~DMOP 282,83 o QB o o et s s s e i e e oo e e e

TOTALS  MORM SIG COMP RATIOS
PPB —— PERCENT——— -

ALL COMP 2379z, ci/ce
GASOLINE - - - 28554, @ FDZ
NAPHTHENES 11568,  40.51 c1/D2
cs-7 17073, 55.79 CHA/MCF
— -~ PENT/IPENT, - 1.23

— =) G

0 -~ 0
P Je 03T

PFE MDORM FERCENT

MCP 1615.3 15.
€H 2944,2 — .28,
MCH S5508.6 55,
TOTAL 10168.1 100,

o nOw

PARAFFIM INDEX 1.02

PARAFFIN INDEX 2 14,253
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APPENDIX 5

SYNTHETIC SEISMIC TRACE




AN \ :

i

7

WELL:

TD:

KB:

WATER DEPTH:

POLARITY:

PULSE TYPE:

PEAK FREQUENCY:

SAMPLE INTERVAL:

CHECKSHOT CORRECTION:

COMMENTS @

1276L

SYNTHETIC SEISMIC TRACE

PARAMETERS

Tuna-4

3321 mKB

21l m

60 m

Trough on trace represents an acoustic impedence

increase.

Zero phase, second derivative, Gaussian function.

25 Hz

3m

Yes

No filtering or editing of

Sonic log run 800-3321 mKB

Density log run 800-3321 mKB



PES02475

This is an enclosure indicator page.

The enclosure PE902475 is enclosed within the
container PE902468 at this location in this
document .

The enclosure PE902475 has the following characteristics:
ITEM_BARCODE = PE902475
CONTAINER_BARCODE = PE902468
NAME = Synthetic Seismogram
BASIN = GIPPSLAND
PERMIT = VIC/L4
TYPE = WELL
SUBTYPE = SYNTH_SEISMOGRAM
DESCRIPTION = Synthetic Seismogram (enclosure from
WCR) for Tuna-4
REMARKS =
DATE_CREATED = 27/07/84
DATE_RECEIVED = 14/06/85
W_NO = W868
WELL_NAME = Tuna-4
CONTRACTOR = ESSO
CLIENT _OP_CO = ESSO

(Inserted by DNRE - Vic Govt Mines Dept)
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