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INTRODUCTION

Approval to inspect and sample drill cuttings was obtained from the General Manager,
Petroleum Operations on 10 May 1994. A total of 12 samples of drill cuttings from the
Hermes-1, Angler-1 and Anemone-1A wells were collected from the Department of Energy
and Minerals sample store. The samples were dispatched to Keiraville Konsultants for
detailed coal maceral descriptions and vitrinite reflectance (Rv max) analyses. The raw
data is included in Enclosure 1.

SAMPLES

Cuttings were selected according to abundance of coal, to ensure adequate vitrinite for
measurement of accurate Rv max data (Table 1). Existing data were mainly from SWC
shot in mudstones and it was suspected that organic facies variations may occur from
mudstone to coal lithologies, resulting in a range in Rv max. In order to calibrate thermal
models (for each well) based on vitrinite kinetic parameters, it was necessary to sample
coal-rich cuttings.

RESULTS

Maceral descriptions for each sample from Hermes-1, Angler-1 and Anemone-1A are
summarised in Figures 1, 2 and 3 respectively. The maceral subdivision on the figure is
derived from Esso and Fina wells and published data from Smith and Cook (1984), Cook
and Struckmeyer (1985) and Hong-Yul Kim (1987). Each sample is subdivided into coal,
shaly coal and dispersed organic matter (DOM) components. A feature of the coal and
shaly coal is abundant vitrinite commonly > 95%, with only minor inertinite. Liptinite
contents vary from <1% up to 8.5%. Within the DOM, the inertinite content is higher at
the expense of the vitrinite component. These samples fit within the range of maceral
distribution for the Gippsland Basin.

Vitrinite reflectance data for this study as well as previous analyses are shown for Hermes-
1, Angler-1 and Anemone-1A wells in Figures 4, 5 and 6 respectively. Also shown for
each well is the modelled thermal maturity. Previous Rv max analyses for each well were
performed by a variety of analysts including Cook, AMDEL and Phillips Petroleum
Company. For Hermes-1, a wide variation in Rv max was apparent (>0.2%) from data
recorded by Phillips in 1983 and recent data by Cook in 1994. This probably results from
different analytical methods used by Phillips and Cook. The variation between data from
Cook in 1986 and 1994 was less (about 0.1%) and may represent a difference in organic
facies between the coal-rich versus mudstone samples (Cook, Pers. Comm.). It is probably
not an artifact as the samples were processed using the same methods and analyst.

Modelled maturity in Hermes-1 is slightly less than the trend derived from samples
analysed by Cook in 1986 but is greater than the Phillips Rv max trend. Further
calibration of the Hermes-1 thermal model may be necessary as it currently under-estimates
maturity, according to the measured vitrinite reflectance data. For the Angler-1 and
Anemone-1A wells, data from Cook and AMDEL were in reasonable agreement and
generally fit the modelled maturity data, although some scatter in measured reflectance is
- apparent for Rv max <0.5%.
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TABLE 1

SAMPLE PROGRAMME

(ALL DEPTHS IN METRES KB)

3065 - 3070 3070 - 3075 - 3025 - 3030
3490 - 3495 3330 - 3335 3085 - 3090
3900 - 3905 3355 - 3360 3205 - 3210
4285 - 4290 3275 - 3280

4540 - 4545
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ENCL 1

VITRINITE REFLECTANCE AND MACEREL
DESCRIPTIONS FOR
HERMES-1, ANGLER-1 AND ANEMONE-1A
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KEIRAVILLE KONSULTANTS
PTY. LTD.

7 DALLAS STREET,
KEIRAVILLE N.SW.
TEL EPHONE: (042) 299843 AUSTRALIA, 2500
INTERNATIONAL: 61-42-299843
TELEX: PUBTLX AA29262 — NBR WGO83

Chris Jenkins

Gippsland Group, Exploration
Esso Australia

360 Elizabeth Street
MELBOURNE vic 3001

Phone: 03/ 270 3916 Fax: 03/ 270 3895 -

1 June 1994

CONTRACT NUMBER 00262540/01

Dear Chris

Please find enclosed results for Hermes-1 v9426-9430, Anemone-1 v9431-9433 and
Angler-1 v9434-9437. An account is included on invoice # 2136.

A note is provided on one of the sheets commenting on the data. As I thought, the
data we got this time were indeed very similar to the earlier results and we have
plotted both sets of data on one plot. The new data tend to be low at shallow
depths but converge at depth. The differences may be a function of the pick for
cavings and, in turn, that would be a function of abundance of coals. We probably
had a better chance of coal rich samples back in 1986 than now so I would tend to
lean to the earlier data where they differ. The shallowest of the Phillips data
are probably close but in the deeper section they are way too low even allowing
for our data being Rmax and theirs being Rrandom. It is possible that the cause
of the difference is the different facies sampled. Except for the deepest Hermes
sample, our data are strongly biased to coals.

I attach a table showing comparisons of three coals and shales sampled from three
cores in the N Sea Jurassic. The samples were part of a ring exercise sent out by
Pradier of E1f A to members of ICCP Comm II.

Yours sincerely
[/ C
o~ .

Alan Cook
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Notes on samples from Hermes. Angler and Anemone.

Angler and Anemone samples typically contain abundant pyrite and differ
from most Eastern View facies coals in the abundance of pyrite. Some of
the samples appear to contain a high proportion of 1lithologies that
represent rootlet beds and are similar in texture to the mangrove/Nipa
facies seen in tropical regions. It is suggested that an equivalent
facies was present during the deposition of some of these successions.
Where pyrite is abundant, vitrinite reflectances tend to be below trend
for coals that 1lack pyrite, typically by 0.05 to 0.1%. However, the
effect is most closely related to organic sulphur rather than pyritic
sulphur so that petrographic observations indicate that the effect may be
present rather than give an exact measure of the extent of the effect.

None of the samples shows oxidised rims consistent with heat alteration of
the samples during preparation or storage. Some of the Anemone and Angler
coal grains show cracks around the. margins that may be indicative of

desiccation rather than high temperature oxidation. Some low temperature
oxidation has probably occurred but this is not detectable by petrographic
methods. The presence of desiccation structures indicates that care

should be taken in interpreting chemical data because this will probably
have been influenced by the oxidation.

The high values from Hermes are not due to sample heating during
collection or preparation. However, liptinite is rare, limited evidence
suggests that bireflectance is below normal for coals of the ranks found

and polishing hardness is anomalously high. These properties are all
consistent with contact alteration by an igneous intrusion. Some
indication of the timing of intrusion can be given. The coals are

texturally mature and it is probable that the heating event did not occur
until the coals had a cover of 2+ km. If coal from closer to an igneous
contact could be obtained it would be possible to determine the
reflectance at the time of the intrusion more accurately, but the evidence
from the current suite suggests that regional rank had already reached a
level of Rvmax = 0.45%+.
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Sample Depth(m) !.tvmax Range N
No(s) Sample type (%) (¢3)

Vo426 3065-3070 0.71 0.55-0.87 29
ctgs

Vo427 3490-3495 0.87 0.72-0.98 27
Ctgs

v9428 3900-3905 0.94 0.79-1.03 29
Ctas

Vo429 4285-4290 0.92 0.73-1.10 26
Ctgs

SX essoP4 .doc

HERMES-1

Description Including Liptinite Fluorescence Characteristics

Common cutinite, yellow to dull orange, sparse resinite and
liptodetrinite, yellow to orange, rare lamalginite, yellow to
orange, rare suberinite brown to non-fluorescence. (Claystone>
siltstone>coal>sandstone>shaly coal>carbonate. Coal major,
vitrite>clarite>duroclarite. Mineral-free maceral group
composition of the coal: vitrinite - 97.4%, inertinite - 0.9%,
liptinite - 1.7%. Shaly coal abundant, vitrite=clarite.
Mineral-free maceral group composition of the shaly coal:
vitrinite - 95.5%, inertinite - 1.0%, liptinite - 3.5%. Dom
abundant, V>>L>]. Vitrinite abundant, liptinite common,
inertinite sparse. 0il drops rare, greenish yellow. Mineral
fluorescence pervasive, yellow to dull orange. Cavings present
with reflectance < 0.4%. Iron oxides sparse. Pyrite abundant.)

Common cutinite, yellow to dull orange, sparse sporinite,
resinite and liptodetrinite, yellow to dull orange, rare
suberinite, brown to non-fluorescing. (Claystone=coal>
sandstone>siltstone>shaly coal>carbonate. Coal major,
vitrite>clarite>>inertite. Mineral-free maceral group
composition of the coal: vitrinite - 99.1%, inertinite - 0.2%,
liptinite - 0.7%. Shaly coal abundant,
vitrite>clarite>duroclarite. Mineral-free maceral group
composition of the shaly coal: vitrinite - 95.3%, inertinite -
0.7%, liptinite - 4.0%. Dom abundant, V>>L>I. Vitrinite abundant,
liptinite and inertinite sparse. Exsudatinite rare, orange.

0il drops rare, bright yellow. Mineral fluorescence pervasive,
yellow to dull orange. Cavings present with reflectance < 0.4%.
Iron oxides sparse. Pyrite common.)

Sparse cutinite and resinite, orange to brown rare liptodetrinite
and sporinite, orange to brown. (Claystone>sandstone
siltstone=coal>shaly coal>carbonate. Coal major,
vitrite>>clarite>duroclarite. Mineral-free maceral group
composition of the coal: vitrinite - 98.6%, inertinite - 0.6%,
liptinite - 0.8%. Shaly coal abundant, vitrite>clarite>
duroclarite. Mineral-free maceral group composition of the

shaly coal: vitrinite - 98.5%, inertinite - 0.5%, liptinite -
1.0%. Dom abundant, V>>I>L. Vitrinite abundant, inertinite and
liptinite rare. Mineral fluorescence pervasive, yellow to dull

orange. lron oxides common. Pyrite abundant.)

Rare cutinite, sporinite and liptodetrinite, dull orange.
(Siltstone>claystone>shaly coal>sandstone>coal. Coal major,
vitrite. Mineral-free maceral group composition of the

coal: vitrinite - 100%, inertinite - <0.1%, liptinite - <0.1%.
Shaly coal major, vitrite. Mineral-free maceral group
composition of the shaly coal: vitrinite - 100%, inertinite -
<0.1%, liptinite - <0.1%. Dom common, V>>1>L. Vitrinite
common, inertinite and liptinite rare. Mineral fluorescence
patchy, dull orange. Iron oxides rare. Pyrite common.)



Sample
No(s)

Depth(m)
Sample type

4540-4545
Ctgs

R max
(€3]

0.91

Range N
(¢9)

0.79-1.16 12
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HERMES-1

Description Including Liptinite Fluorescence Characteristics

Rare cutinite, yellow to orange, rare liptodetrinite, yellow
to orange. Most of liptinite probably cavings.
(Siltstone>sandstone>claystone. Dom sparse, V>I>L. All three
maceral groups rare. Mineral fluorescing pervasive, faint
green. Cavings common, Rv = 0.47-0.70%. Iron oxides sparse.
Pyrite abundant.)



ABUNDANCE FACTORS

TOTAL COUNT N = 50}
KK NO. PROJECT FORMATION DEPTH TYPE
v9426 ESSO, HERMES-1 3065-3070m Ctgs
" COAL
PERCENTAGE IN COAL* *CALCULATED ON A
A\ I L TOTAL MINERAL MATTER
FREE BASIS
TOTAL COAL% 24 97.4 09 1.7 100.0
MICROLITHOTYPES: VITRITE>CLARITE>DUROCLARITE
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
A% I L TOTAL MINERAL MATTER
' FREE BASIS
TOTAL SHALY
COAL % 4 95.5 1.0 3.5 100.0
RELATED MICROLITHOTYPES: VITRITE=CLARITE
DOM VITRINITE INERTINITE LIPTINITE TOTAL DOM
% CUM % % CUM % % CUM % % CUM %
>10% (MAJOR) 10 | 10 2 14 .
>2% (ABUNDANT) 2 | 5"::22 g 0 20
>0.5% (COMMON) 12 ":134"'“ : 6 12
>0.1% (SPARSE) 6 .40 | 20 10
APPROX. ABUNDANCE 2.39 0.44 1.17 4.00
APPROX. % OF DOM 59.7 10.9 29.3 ABUNDANT
SAND- SILT- CLAY- SHALY COAL | CARBONATE |OTHER (SPECIFY)
ROCKTYPES STONE STONE STONE COAL )
% 14 26 30 4 24 2

V8426.wb1



ABUNDANCE FACTORS

TOTAL COUNT N = 50
KK NO. PROJECT FORMATION DEPTH TYPE
v9427 ESSO, HERMES-1 3490-3495m Ctgs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
Vv | L TOTAL MINERAL MATTER
FREE BASIS

TOTAL COAL% 32 99.1 0.2 0.7 100.0
MICROLITHOTYPES: VITRITF)CLARITE>DUROCLARITP>H\1ERTITE

SHALY COAL

PERCENTAGE IN SHALY COAL* *CALCULATED ON A
Vv I L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL % 6 95.3 0.7 4.0 100.0
RELATED MICROLITHOTYPES: VITRITE>CLARITE
DOM VITRINITE INERTINITE LIPTINITE TOTAL DOM
% CUM % % CUM % % CUM % %

1o IATOR) . SR , o . o .

>2% (ABUNDANT) 14 0 2 14

>0.5% (COMMON) 4 8 8 16

>0.1% (SPARSE) 7 8 16 4

APPROX. ABUNDANCE 2.11 0.12 0.27 2.50

APPROX. % OF DOM 84.3 5.0 10.7 ABUNDANT

SAND- SILT- CLAY- SHALY COAL | CARBONATE |OTHER (SPECIFY)
ROCK TYPES STONE STONE STONE COAL
% 18 8 32 6 32 4

VG427 wbi



ABUNDANCE FACTORS

TOTAL COUNT N= 50
KX NO. PROJECT FORMATION DEPTH TYPE
v9428 ESSO, HERMES-1 3900-3905m Ctgs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
Vv 1 L TOTAL MINERAL MATTER
FREE BASIS
TOTALCOAL% 20 98.6 0.6 0.8 100.0
MICROLITHOTYPES: VITRITE>>CLARITE>DUROCLARITE
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
Vv I L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL % 4 98.5 0.5 1.0 100.0
RELATED MICROLITHOTYPES: VITRITE>CLARITE>DUROCLARITE
DPOM VITRINITE INERTINITE LIPTINITE TOTAL DOM
% CUM % % CUM % % CUM % % CUM %
>10% (MAJOR) 6 | 16 | o .o | o 6 |16
>2% (ABUNDANT) 24 » 0 5 o 0 24 | a0
>0.5% (COMMON) 4 a0 2 ) . i
>0.1% (SPARSE) 2 Vige 8 0 | 10 4 | uag
APPROX. ABUNDANCE 3.90 0.05 0.03 3.98
APPROX. % OF DOM 98.0 1.2 0.8 ABUNDANT
SAND- SILT- CLAY- SHALY COAL CARBONATE | OTHER (SPECIFY)
'ROCK TYPES STONE STONE STONE COAL
% 26 20 28 4 20 2

V8428.wh1




ABUNDANCE FACTORS

TOTAL COUNT N = 50
KK NO. PROJECT FORMATION DEPTH TYPE
v9429 ESSO, HERMES-1 4285-4290m Ctgs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
Vv ) | L TOTAL MINERAL MATTER
FREE BASIS
TOTAL COAL % 16 100.0 tr. tr. 100.0
MICROLITHOTYPES: VITRITE
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
\Y 1 L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL % 18 99.9 0.1 1r. 100.0
RELATED MICROLITHOTYPES: VITRITE
DOM VITRINITE INERTINITE LIPTINITE TOTAL DOM
% CUM % % % % CUM %
>10% (MAJOR) 0 | 0 0 0o g
>2% (ABUNDANT) 8 0 0 8
>0.5% (COMMON)- 6 0 . 0 6 f"fﬁl’4 _:ﬁ
>0.1% (SPARSE) 6 4 g 4 6 a0
APPROX. ABUNDANCE 0.57 0.01 0.01 0.60
APPROX. % OF DOM 96.0 2.0 2.0 COMMON
SAND- SILT- CLAY- SHALY COAL CARBONATE |OTHER (SPECIFY)
ROCK TYPES STONE STONE STONE COAL
% 18 30 28 18 16 TR

V9429.wb1



ABUNDANCE FACTORS

TOTAL COUNT N= 50
KK NO. PROJECT FORMATION DEPTH TYPE
v9430 ESSO, HERMES-1 4540-4545m Ctgs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
Vv ) | L TOTAL MINERAL MATTER
FREE BASIS
TOTAL COAL %
MICROLITHOTYPES:
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
A% ) | L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL %
RELATED MICROLITHOTYPES:
DOM VITRINITE INERTINITE TOTAL DOM
% % % CUM %
>10% (MAJOR) 0 0 o |
>2% (ABUNDANT) 0 0 0
>0.5% (COMMON) 4 0 8
>0.1% (SPARSE) 14 22 26
APPROX. ABUNDANCE 0.09 0.07 0.01 0.17
APPROX. % OF DOM 54.1 38.8 7.1 SPARSE
SAND- SILT- CLAY- SHALY COAL | CARBONATE |OTHER (SPECIFY)
ROCK TYPES STONE STONE STONE COAL
% 46 50 4

V8430.wb1



Ref . : ESSO, HERMES-1, 30665-3078n

2 )

FREQUENCY at € 1

28 No. readings : 29
Rv max 1 8.71
18 - Std. Dew. . 8.897
KK Sample No. T w9426
16 - ~
144
12 4
10—
8- ——
6 -
q
yinizalin
a T T I L) T ] LA T T L] I T T L] T ‘l T Rl L] ¥ ] Ll L] T T '
8.50 0.75 1.080 1.25 1.58 1.75 2.00
Rv max class intervals at < 1 : 8.85 > 'E::] _ vitrinite

®Reiraville Konsultants Pty, Ltd,



20 —

18-

2 )

16

.
.

14—

12—
16

—T

8-

6—

4 -

FREQUENCY at € 1

2

Ref. : ESSO, HERMES-1, 3490-3495n
No. readings

Rv max
Std. Dew.

KK Sanmple No.

a7

: 8.87
. 8.868
I v9427

T T T T T T T T

I
.70 8,95

Rv max class intervals at { 1 :

®Reirauille Konsultants Pty, Ltd.

1
1.20 1.45

T T T

8.85 >

™
2.20

vitrinite



2 >

FREQUENCY at € 1

Ref . ! ESSO, HERMES-1, 3980-3905n

28 - No. readings : 29
] Rvu max : 8.94
18 - Std. Dewv. : 9.852
KK Sanmple No. : v94z28
16
14
12
10 -
8 -
6—
4 i
2-—
|
-] 1 L e e B L S e S B S S ERS B S S S S B S S |
8.75 1.00 1.25 1.58 1.75 2.80 2.25

Rv max class interwvals at < 1 :

®Keirauille Konsultants Pty. Ltd.

8.85 >

3 -

vitrinite



Ref. ! ESSO, HERMES-1. 4285-4298M

107 No. readings : 26
Rv max : 8.92
- A 94 Std. Dew. . 9.885
’ KX Sample No. P v9429
- 8- .
- - 7—
v 6 — —
-
% 5 ~
- 3
z 4 aamn
5
g 3 ]
- &
™ 24
1
- [} A e e e e e e e e I s s s e |
0.7 8.95 1.20 1.45 1.70 1.95 2.20
Rv max class intervals at { 1 : 8.85 ) Ej - vitrinite

®Reiraville Konsultants Pty. Ltd.



Ref . | ESSO, HERMES-1. 4548-4545M
ie No. readings r 12
-} Rv nmax : 8.91
- 94 Std. Dewv. 1 8.111
KX Sample Neo. i v9438
-t 84
- 7
v 6 -
-
L] 5 -
s )
z 4
5
o 34
X
™ 2+
1
a L3 l T ‘ T T T T l L] L] T T I T T T L ' T L] L] I
9.75 1.88 1.25 1.58 1.75 2.00 2.25
Rv mnax class intervals at { 1 | 8,85 > : - vitrinite

®Keiraville Konsultants Pty, Ltd.
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— Sample
No(s)

Vo431

v9432

V9433

Depth(m) ﬁvmax Range N
Sample type (%) (%)

TN

3070-3075 [0.51 0.44-0.63 27

\
Ctags R

///\

/’//
3330-3335"  0.52 10.44-0.62 26
Ctgs -

P

3355-3360 (0.39 "0.41-0.57 29
Ctgs

SX esso%4 .doc

&4
ANEMOKE-1/1A

Description Including Liptinite Fluorescence Characteristics

Common cutinite, yellow to orange, sparse sporinite, greenish
yellow to orange, sparse liptodetrinite, yellow to orange, rare
resinite, greenish yellow, rare suberinite, weak brown.
(Claystone>shaly coal>sandstone>siltstone=coal. Coal major,
vitrite>>clarite. Mineral-free maceral group composition of the
coal: vitrinite - 98.2%, inertinite - <0.1%, liptinite - 1.8%.
Shaly coal major, clarite>vitrite. Mineral-free maceral

group composition of the shaly coal: vitrinite - 83%,
inertinite - <0.1%, liptinite - 17%. Shaly coal major,
clarite>vitrite. Mineral-free maceral group composition of the
shaly coal: vitrinite - 93.4%, inertinite - 0.6%, liptinite -
6.0%. Dom common, V>L>], Vitrinite and liptinite common,
inertinite rare. Mineral fluorescence patchy, dull orange.
Possible rootlet beds present. Iron oxides sparse. Pyrite
abundant.)

Common cutinite and sporinite, greenish yellow, sparse
liptodetrinite, yellow to orange. (Sandstone>coal>siltstone>
shaly coal>claystone. Coal major, vitrite>clarite.

Mineral-free maceral group composition of the coal: vitrinite -
98.7%, imertinite - 0.2%, liptinite - 1.2%. Shaly coal major,
clarite>vitrite. Mineral-free maceral group composition of the
shaly coal: vitrinite - 90.5%, inertinite - 1.0%, liptinite -
8.5%. Dom abundant, V>L>I. Vitrinite common, liptinite common,
inertinite sparse. Mineral fluorescence patchy, orange to dull
orange. Possible rootlet beds present. Iron oxides sparse.
Pyrite abundant.)

Common cutinite, yellow to orange, sparse sporinite and resinite
yellow to orange, rare liptodetrinite, Botryococcus-retated
telalginite, yellow. (Coal>sandstone>carbonate>siltstone>
claystone. Coal major, vitrite>clarite>duroclarite, '
Mineral-free maceral group composition of the coal: vitrinite -
93.1%, inertinite - 4.6%, liptinite - 2.3%. Dom common, V>I>L.
Vitrinite common, inertinite and liptinite sparse. Exsudatinite
rare, orange. Mineral fluorescence pervasive, moderate green to
moderate orange. lron oxides sparse. Pyrite abundant.)



ABUNDANCE FACTORS
TOTAL COUNT N= 50
KK NO. PROJECT FORMATION DEPTH TYPE
v9431 ESSO, ANEMONE-1/1A 3070-3075m Ctgs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
v ) | L TOTAL MINERAL MATTER
FREE BASIS
TOTAL COAL% 18 08.2 0.0 1.8 100.0
MICROLITHOTYPES: VITRITE>>CLARITE
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
Y ) | L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL % 22 93.4 0.6 6.0 100.0
RELATED MICROLITHOTYPES: CLARITE>VITRITE
DOM VITRINITE INERTINITE LIPTINITE TOTAL DOM
% CUM % % CUM % % % CUM %
>10% (MAJOR) 0 ’ O ,zz:"‘:::f 0 : 0 |
>2% (ABUNDANT) 0 |- “?1‘0; 0 8
>0.5% (COMMON) 6 I ) o 0 6
>0.1% (SPARSE) 2 18 ol 12 a2 o s 18
APPROX. ABUNDANCE 0.68 0.04 0.56 1.28
APPROX. % OF DOM 532 2.8 44.0 COMMON
SAND- SILT- CLAY- SHALY COAL | CARBONATE | OTHER (SPECIFY)
ROCK TYPES STONE STONE STONE COAL
% . 18 14 28 22 18

V8431.wb1



ABUNDANCE FACTORS
TOTAL COUNT N= 50
KK NO. PROJECT FORMATION DEPTH TYPE
v9432 ESSO, ANEMONE-1/1A 3330-3335m Ctgs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
\% vI L TOTAL MINERAL MATTER
FREE BASIS
TOTALCOAL % 26 98.7 0.2 1.2 100.0
MICROLITHOTYPES: VITRITE>CLARITE
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
Vv ) | L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL % 16 90.5 1.0 85 100.0
RELATED MICROLITHOTYPES: CLARITE>VITRINITE>DUROCLARITE
DOM VITRINITE INERTINITE LIPTINITE TOTAL DOM
% CUM % % CUM % % CUM % % CUM %
>2% (ABUNDANT) 8 1.0 o | o | a4
0.5% (COMMON) 14 % | 6 6 1 4
>0.1% (SPARSE) 4 30 ] 10 16 | 12
APPROX. ABUNDANCE 1.27 0.11 0.62 2.00
APPROX. % OF DOM 63.5 5.3 31.2 ABUNDANT
SAND- SILT- CLAY- SHALY COAL CARBONATE OTHER (SPECIFY)
ROCK TYPES STONE STONE STONE COAL
% 28 20 10 16 26

V9432.wb1



ABUNDANCE FACTORS

TOTAL COUNT N = 50
KK NO. PROJECT FORMATION DEPTH TYPE
v9433 ESSO, HERMES-1 3355-3360m Ctgs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
Vv I L TOTAL MINERAL MATTER
' FREE BASIS
TOTAL COAL% 30 93.1 4.6 23 100.0
MICROLITHOTYPES: VITRITE>CLARITE>DUROCLARITE
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
\Y 1 L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL %
RELATED MICROLITHOTYPES:
DOM VITRINITE INERTINITE LIPTINITE TOTAL DOM
% CUM % % CUM % % CUM % % CUM %
>10% (MAJOR) 2 2 2 4 4 i
>2% (ABUNDANT) 8 0 | o 10 | 14
>0.5% (COMMON) 6 16 6 4 ity
>0.1% (SPARSE) 0 16 12 4 |
APPROX. ABUNDANCE 0.86 0.41 0.14 1.41
APPROX. % OF DOM 60.7 29.2 10.1 COMMON
SAND- SILT- CLAY- SHALY COAL | CARBONATE | OTHER (SPECIFY)
ROCK TYPES STONE STONE STONE COAL
% 26 14 6 30 24

V8433.wb1




Ref . ! ESSO, ANEMONE-1/1A. 3870-75M

207 No. readings T 27
Rv nax : 8.51
N 184 Std. Dew. : 8.843
KK Sample No. ! v9431
N 16 -
- 14 -
L 124
-
L 1 10—
8
z 8+
g
g 6
g =
B 44
2
a 7T 7T —
2.48 8.65 9.98 1.15 1.40 1.65 1.98

Rv max class intervals at { 1 : .85 >

®Kairaville Konsultants Pty. Ltd,



1>

FREQUENCY at < 1

10—

9 -

7_

6 -

54

4

3_

2

Ref . ! ESSO, ANEMONE-1/1A. 3330-35M

No. readings
Rv max
Std. Dew.

XK Sample No.

26
8.52
8.847
v9432

8.40

Rv max class intervals at € 1

I
9.65

Y

T
8.90

®Keirauille Konsultants Pty. Ltd.

T T T T T T T Y T T

1.15
8.85 >

T

1
1.980

vitrinite
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FREQUENCY at € 1

Ref . : ESSO, ANEMONE-1/1A, 3355-3368n

20 - No. readings : 29
Rv max : 8.47
18 — Std. Dew. 8.846
KX Sample No. i v9433
16 -
14 -
12 4
10—
8 — —
6_
q
. ]
a + 7T T T T T T T T T T T T
8.35 8.68 8.85 1.18 1.35 1.68 1.85
Rv max class intervals at { 1 : 8.85 > 3 - vitrinite

®Reirauille Konsultants Pty. Lid.



SEUEGAVA/DDY  Sue)nsuod] ajpaeay dukdop)
mm:S_..UJ:.U Quupou] - ‘uownng - g onununyg - LLA  CONULIA POHOMNDY - AY ONULNIA UONEIDUID) ISIL] - ADY %aO S NIV A YA ¢

soAnIppyY pn unug - va

.0n_>~ O_Qﬁ_wm 4\40&-]0“0&.. ~_HQ0Q lr\\\\lw_.nbrtv&\\huur@or:mz A \M&.W.\—..OQE: O_QENW
prolzrer isolgzo
m 1o opmdpeun| onmdpeo |, ojyuun )| L] sou | qug _ ) [ 0dg | oy Al | oep | Sl | ops | sys Ad AL
7 €0 Z 0 Y@ 05
NAWNLIA | S10ud 10 HLINLLJIT HLINLLYANI JLINRILIA
617 68’1 6¢'1 6T'1 6670 690 60
81T 881 861 8T'1 86°0 89°0 80
L1t LY'] LS| LT} L6°0 L90 LE0
AN 98’1 v 9¢'1 LA 96°0 990 9¢€°0
SI't S8l S¢Sl STl $6°0 90 SE°0
[d K b8l bl vZ'l ¥6°0 y9°0 ve0
L't t8'l €91 £C'] €60 A / £9°0 te0
(4K (4 [43) (44! 60 790 w0
11T 18°1 1671 1T 1670 19°0 1£°0
ore 08°l 0s'1 0T'l 06°0 09°0 0L°0
60T 6L 94 61l 68°0 650 (144]
80°C 8Ll 8h| 811 88°0 85°0 8T0
LO'T LL') Lyl L'l L8°0 / LSO LT0
90T 9L’ Il o'l 98°0 / 960 970
S0'T SL'1 Sh'l SI'l G8°0 m. S50 ST0
e 0T bL'l bb'1 P11 $8°0 4XY 44
t0'T €L'| bl el £€8°0 | noy A £S°0 €0
({14 L'l 44 AR 80 S| TS0 [44¢]
10 L1 Il Il 18°0 / 1S°0 1770
00T oLl oyl 01’1 080 S 050 0to
66'1 691 6¢'1 60'l 6L°0 g | 6vo 610
861 89°1 8¢l 80°1 8L°0 2 80 81°0
LG'] LYl L' LO'1 LLO g | o L0
9°1 99°'1 9t'1 90°1 9L°0 / 90 910
S6°'1 YA Se'l S0'! SLO / SKo S0
v6'l o'l be'l Vo'l L0 y z 44" b0
£6'1 £9°1 £Cl £0'1 £L°0 €0 €10
6’1 (X! el [N Lo [440] 4]
161 191 1t'1 10°1 1.0 10 11°0
06°1 09°1 0¢’l 00°1 0L'0 0r0 010
aduuyy puay duey N adury puyl | oduuy proy oduwy] peay] sduey peoy oduey| peay
dog ON i dog| ON Y dog ON b} dog ON A dog ON A dog OoN il dog ON |




SEPGAUADDV  SiuR)nsuoy ofpraeany pdukdon

soamppy PN Fuyiua - va

'Sduiae) - A opmpouy - [ ‘uowmig - g Onunumig - LLE  ONULIIA POOMIY - A ONULIIA UOHEIOUDY) 1SIL] - ADM N“m\ ‘do .m«aa-.\..u.,:.\mw.::o_ua
& adfy o_a:_nmﬂ\&umm Zosrs pdog e dicoeai) oS QWEN JIPM R YA Joqump ojdweg
210 %o 1950
m 10 sundpuwng ey, ojuunIgy pPrl osou | qus | mD | 10dg | sony Al | ey | Syl | pps | sws AU Al
9 _ , A% A
Nawna | osaoua o JLINLLAIT HLINLLIANI JLINRMLIA
61T 68'1 651 621 66°0 69°0 6€0
81T 88'1 85I 8T 860 890 $€°0
L1z L8] LS’ LTl L6°0 L90 LEO
917 98’1 i os°1 9Tl 96°0 99°0 9¢°0
SIC S8l S¢'l STl $6°0 §9°0 ¢e0
144 b8l bs'l VTl ¥6°0 ¥9°0 be0
£tz t8'l €51 tTl £6°0 £9°0 £E0
ue w1 [ wl wo| [ | o €0
1z 181 151 1zl 160 19°0 1£0
01z 08’1 0s°1 0zl 06°0 /| 090 0£0
60T 6L1 GV 61l 68°0 — [ 650 620
80T 8L gVl 811 88°0 / | 850 820
L0t LL LV L1 L80 7 | Lso L0
907 oLl ov'l o1l 98°0 —Z | 950 920
50T SL'L Srl SIl 80 / 1 sso 520
Mz A bl vel P8O | Aayg | Z [ ¥SO 120
€07 £L'1 £r'l €rl £8°0 / | €50 £20
W wl ({4 'l 80 /| o wo
10T A 1l (el 18°0 /[ | 150 170
00T 0Ll or'l ort 080 / | 050 0z'0
66'1 691 6€'1 60'1 6L°0 $ | 6v0 610
861 89'1 8¢ 80'1 8L°0 ¢ | 8vo 81°0
L6’ L9’ LE'] L0’ LLO /| Lvo Lo
96'1 99'1 9f'| 90'1 9L'0 1z | 9o 91°0
$6'1 §9'1 el o'l SL0 S¥'0 S0
v6'l o'l el bo'l veo | \Y/ [ | vro 1o
£6°1 €1 €01 £0'1 £L°0 £ro €10
61 1 Tl [ (70 wo o
16°1 191 1t 101 1L°0 10 o
06'1 091 0t 00°1 0L0 0r'o 0ro
.Iom.n_s_ pudy aduwy pueoy duey peay| dduwy| pedg offuny] peoy aduey pe oduuy pray
dog °N ] dog ON | dogg ON A dog ON b} dog °N b} dog oN A dog ON A




SEUIGAVIA/DDV Suejinsuoy ofpiaenoy ndukdo)n

SOAPPY PR duna - vda
mw:_>_.u->ru ‘Opuiou] - ‘uowmpg - {f  Onupumigl - LLE  ONULIA POYIOARY - AU MULINA UONEINOD ISIL] - ADA iy dO 66114y hrored

ad4) 9jdweg WO E-EEEE pdeq .A.v.\.\.\\u. Suswus uy” .m..n.uw '$2yoeN [lPM ﬂw:& 7 ‘JaquinN 9jdweg
1-0= I-o— §.05 70 S0 T0
d..e&z&wr\:% onumdjewey e, B LT Te] pPI| sy | gng | md _ Jodg | sy Q1| el sy | sps | sys Ad AL
1840 LS EVE-13
NAWNLI | sdouda o SJLINLLAIT] JLINILLYHANI HLINRILIA
61'C 681 651 6T 66°0 690 | \Jy | 6£°0
81T 88 [ 81 871 860 89°0 8€°0
LT L8] , LS] LT L60 L9°0 LE0
91'C 98'1 9°[ or’( 96°0 99°0 9¢"0
S1'T 68’1 [ STl S6'0 $9°0 S€0
1K bRl Sl 4l ¥6'0 ¥9°0 [T
K 8l €51 Al £6°0 £9°0 £C0
[N 8 73 (44 60 790 60
KA 1871 1571 171 160 19°0 1£°0
01r'e 08'1 051 0’| 060 09°0 0£°0
60T 6L’ GVl 611 68°0 650 620
80°C 8L'1 [Tl 811 88°0 86°0) 87°0
L0T LL'| LYl LIl L8°0 T | tso LT0
90T 9L'1 bl 91'l 98°0 95°0 970
0T SL'l Sl SIy $80 350 <70
p0'C L'l [id b1l b80 S0 Pz 0
£0'C £L'1 el €Il £8°0 ¢ Teo €20
07 (7R W'l [N 780 / 750 0
107 1Ll T3 11 180 [ N 1670 120
00T 0Ll or'l 011 080 4 050 07’0
66'1 69'1 6¢') 60} 6L0 ! 60 610
86°1 89°I 8¢°| 80'| 8L°0 8Y°0 81°0
L6'1 L9 LE] L0 LLO ¢ wo L0
96°1 99'] o'l 901 oL’ 5 1 oro 010
<6l 9’y Se'l SOl SLO € SKo S0
v6'l b9l vl bO'l vL0 T | o P10
L6l £9'1 £ €0l £L0 z | o €ro
76'1 91 6] [ wo [ o 00
16'1 191 Tl 101 1L°0 7 1o 110
06'1 09'1 0F'l 001 0L'0 ovo 010
| oduuy peayl aduey puay sduuyy proy| aduny peay aduy] peay oduey pray ofuey peay
doy oN | dog oN U dog oN U dog oN Y dog ON U dog ON | dog oN A




Sample
No(s)

Vo434

V9435

V9436

V9437

Depth(m)

ﬁ max Range N

v
Sample type (%) (%)

3025-3030C
Ctgs

3085-3090
Ctgs

3205-3210
Ctgs

3275-3280
Ctgs

0.55 '0.41-0.73 30

0.53 0.47-0.73 27
N

(0.45) 0.39-0.68 27
(;145 0.37-0.51 26

SX esso%4 .doc

5
ANGLER-1

Description Including Liptinite Fluorescence Characteristics

Rare cutinite, sporinite, resinite and liptodetrinite, yellow
orange, rare suberinite, brown to non-fluorescing. (Sandstone
>siltstone>coal. Coal abundant, vitrite>vitripertite>inertite>
clarite. Mineral-free maceral group composition of the coal:
vitrinite - 90%, inertinite - 8%, liptinite - 2%. Dom sparse,
Vv>L>I. Vitrinite sparse, inertinite and liptinite rare.
Mineral fluorescence pervasive, faint green to orange. Iron
oxides rare. Glauconite sparse. Pyrite abundant.)

Common suberinite, brown to non-fluorescing, common sporinite,
yellow to orange, sparse resinite, cutinite

liptodetrinite, yellow to orange, sparse suberinite, dull orange
to brown. (Sandstone>coal>siltstone. Coal major,
duroclarite>vitritesvitrinertite. Mineral-free maceral group
composition of the coal: vitrinite - 85%, inmertinite - 10%,
liptinite - 5%. Dom common, V>L>I. Vitrinite and liptinite
sparse, inertinite rare. Mineral fluorescence pervasive, faint
green to weak orange. lron oxides sparse. Glauconite sparse.
Pyrite abundant.)

Sparse cutinite, sporinite, resinite and liptodetrinite,

yellow to orange, rare suberinite brown to non-fluorescing.
(Siltstone>sandstone>coal>shaly coal. Coal abundant, vitrite>
duroclarite>clarite. Mineral-free maceral group composition of
the coal: vitrinite - 90%, inertinite - 74, liptinite - 3%.
Shaly coal abundant, vitrite>clarite=duroclarite. Mineral-free
maceral group composition of the shaly coal: vitrinite - 93%,
inertinite - 4%, liptinite - 3%. Dom common, V>I>L. Vitrinite
common, inertinite and tiptinite sparse. Mineral fluorescence
pervasive, moderate green to weak dull orange. Iron oxides
common. Glauconite common. Pyrite abundant.)

Sparse cutinite, sporinite, resinite and liptodetrinite, yellow
to orange. (Sandstone>claystone>coal>shaly coal carbonate.
Coal abundant, vitrite>clarite>duroclarite. Mineral-free
maceral group composition of the coal: vitrinite - 95%,
inertinite - 2%, liptinite - 3%. Shaly coal rare, V>>L>I,
vitrite>clarite. Dom abundant, V>>L>1. Vitrinite common,
liptinite and inertinite sparse. Mineral fluorescence
pervasive, faint green to weak orange. Textural evidence
suggests the presence of cavings with reflectance = 0.4% but
texturally mature vitrinite of the same reflectance is also
present.Iron oxides common. Pyrite abundant.)



ABUNDANCE FACTORS

%

TOTAL COUNT N = 50
KK NO. PROJECT FORMATION DEPTH TYPE
v9434 ESSO, ANGLER-1 3025-3030m Ctgs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
A% I L TOTAL MINERAL MATTER
FREE BASIS
TOTAL COAL % 2 90.0 8.0 2.0 100.0
MICROLITHOTYPES: VITRINERTITE=VITRITE>INERTITE>CLARITE
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
A\ I L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL %
RELATED MICROLITHOTYPES:
DOM VITRINITE TOTAL DOM
% | CUM% % % CUM %
>10% (MAJOR) 0 0 0 o | 0.
>2% (ABUNDANT) 6 ’ ib- : 0 6
>0.5% (COMMON) 4 0. o0 4
>0.1% (SPARSE) 4 14 8 4
APPROX. ABUNDANCE 0.42 0.02 0.04 0.48
APPROX. % OF DOM 87.4 5.0 7.7 COMMON
SAND- SILT- CLAY- SHALY COAL CARBONATE |OTHER (SPECIFY)
ROCK TYPES STONE STONE STONE COAL

88 10 2

V8434 wbi




ABUNDANCE FACTORS

TOTAL COUNT N= 50
KK NO. PROJECT FORMATION DEPTH TYPE
v9435 ESSO, ANGLER-1, 3085-3090m Ctgs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
Vv 1 L TOTAL MINERAL MATTER
FREE BASiS
TOTAL COAL% 40 73.7 21.0 5.4 100.0
MICROLITHOTYPES:  DUROCLARITE>VITRITE>VITRINERTITE
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
Vv ) | L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL %
RELATED MICROLITHOTYPES:
DOM YITRINITE INERTINITE LIPTINITE TOTAL DOM
% CUM % % CUM % %
>10% (MAJOR) 4 L 4 0 ' 0 i 0
>2% (ABUNDANT) o | a4 | o | 2
>0.5% (COMMON) 4 | 8 2 4
>0.1% (SPARSE) 10 18 10 10
APPROX. ABUNDANCE 0.68 0.06 0.20 0.94
APPROX. % OF DOM 72.7 5.9 21.4 COMMON
SAND- SILT- CLAY- SHALY COAL | CARBONATE |OTHER (SPECIFY)
ROCK TYPES STONE STONE STONE COAL
% 46 14 40

V9435.wh1




ABUNDANCE FACTORS

TOTAL COUNT N = 50
KK NO. PROJECT FORMATION DEPTH TYPE
v9436 ESSO, ANGLER-1 3205-3210m Ctﬁs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
Vv 1 L TOTAL MINERAL MATTER
B FREE BASIS
TOTAL COAL % 4 90.0 7.0 . 3.0 100.0
MICROLITHOTYPES: VITRITE>DUROCLARITE>CLARITE ,.
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
Y I L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL % 2 93.0 4.0 3.0 100.0
RELATED MICROLITHOTYPES: VITRITE>CLARITE=DUROCLARITE
DOM VITRINITE INERTINITE LIPTINITE TOTAL DOM
% CUM % % CUM % % % CUM %
>10% (MAJOR) 2 A 0 0 2 i
>2% (ABUNDANT) 6 | 8 . 2 2 - 2 100 |12
>0.5% (COMMON) 2 | 20 f 14 | 16 | 10 6 | 28
>0.1% (SPARSE) 18 | 38 | 2 a0 | 24 | 36 | 26 | s
APPROX. ABUNDANCE 0.86 0.37 0.32 1.55
APPROX. % OF DOM 55.8 23.7 20.5 COMMON
SAND- SILT- CLAY- SHALY COAL | CARBONATE |OTHER (SPECIFY)
ROCK TYPES STONE STONE STONE COAL
% 40 54 2 4

Vo436 wb1




ABUNDANCE FACTORS

TOTAL COUNT N = 50
KK NO. PROJECT FORMATION DEPTH TYPE
v9437 ESSO, ANGLER-1 3275-3280m Ctgs
COAL
PERCENTAGE IN COAL* *CALCULATED ON A
\% ) | L TOTAL MINERAL MATTER
FREE BASIS
TOTAL COAL % 2 95.0 2.0 3.0 100.0
MICROLITHOTYPES: VITRITE>CLARITE>DUROCLARITE
SHALY COAL
PERCENTAGE IN SHALY COAL* *CALCULATED ON A
\'% 1 L TOTAL MINERAL MATTER
FREE BASIS
TOTAL SHALY
COAL % TRACES 94.0 2.0 4.0 100.0
RELATED MICROLITHOTYPES: VITRITE>CLARITE
DOM VITRINITE INERTINITE LIPTINITE TOTALDOM
% CUM % %_ CUM % % CUM % % |CUM%
>10% (MAJOR) 2 2 0   0 ) 0 2 |2
>2% (ABUNDANT) 20 22 _ 0 0 2 2 22 | 24
>0.5% (COMMON) 10 R 14 14 16 12 |36
>0.1% (SPARSE) 14 46 30 44 14 16 |52
APPROX. ABUNDANCE 1.67 0.26 0.36 2.29
APPROX. % OF DOM 72.7 11.5 15.8 ABUNDANT
SAND- SILT- CLAY- SHALY COAL CARBONATE | OTHER (SPECIFY)
ROCK TYPES STONE STONE STONE COAL
% 36 30 32 TR. 2 TR.

V8437.wb1




Ref. : ESSO, ANGLER-1, 3825-3838n

10— No. readings : 38
Rv max : .55
o - 9 - — Std. Dew,. . . 8.882
KK Sanmple No. : v94349
-l 8-
~ - 77
v 64 — I
-
L 5 -~
) 2
z 4
g )
g 37
: 2
™ 2
1-
—_ -] ————r—r—— T T
8.40 08.65 2 .98 1.15 1.40 1.65 1.90
Ru max class intervals at { 1 ! 8.85 > E - vitrinite

®Keirauille Konsultants Pty. Ltd.



Ref. ! ESSO, ANGLER-1, 388-3898n
20 - No.

readings : 27
Rv max : .53
- 18 Std. Dew,. i 8.859
KK Sample No. : v9435
N 16 - .
- 14—
v 124
- —
L] 10
8
84 |—
F 4
g
6
<4
&
I 44
2 -
0 1 T !_! T L LA l T T Ll T I L) A L] T ' L L] L T , T R Ll ¥ l
8.45 8.78 8.95 1.20 1.45 1.7 1.95
Rv max class intervals at { 1 : 8.05 > E::] _ vitrinite

®Reiraville Konsultants Pty, Ltd,



Ref . ! ESSO, ANGLER-1, 3285-3210n

20— No. readings : 27
Rv max 1 8.45
- 18+ Std. Dewv. ! 8.857
KK Sample No. : V9436
N 16 - -
- 144 —
w 12
-
L} 184
™
8] -
S e ]
g
a 61
&
b 44
2—
a L S B e S e B LA B S s sy w5
8.35 B8.60 8.85 1.1 1.3S5 1.68 1.85
Ru max class intervals at £ 1 ! 8.85 > [: _ vitrinite

®Reirauille Konsultants Pty. Ltd.



20 4

18

>

16—

14+

12 -

18

8 -

6 —

FREQUENCY at ( 1

Ref . ! ESSO, ANGLER-1,
No. readings
Rv max
Std. Dev.
KK Sample No.

3275-3288n

26
8.45
82.837
vo9437

8.35

Rv max class intervals at { 1

®Reiraville Konsultants Pty. Ltd.

o
8.608

T

T
8.85

. 8,85 >

vitrinite
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