»q




SSI'ZIQI . 6_<c§

. @
B¥R record 1990/82
. @'
 VOLUME3
WELL SUMMARY REPORTS
NORTHWEST SHELF, AUSTRALIA
- ~ PHASE [I

QETROLE'UM}}CEOLOGY AND GEOCHEMISTRY




S Bl e Q(Q

'.- "'—w-.;:-s‘f:“vu."n.nm.‘..'mwm—-"-;-’r-:qt“'. - adis .
e = e ST A - N
g ¢ N TR Rt CICH < v )

¢ BUREAY GF 11inTRAL rrnoimere |

T3
: AN .
draal o ca dNTUL, bl LI\ tlanviild

4
CORE ALD CuUTTIMET @4
W ' .

LR
‘ g T

1}

Yo
Ao o TR
'J'.’"-. & Y

’

£ 1, ; —’!
REPIRT o R 2?:?{

Sl

andgoir copying aftei™ .

B A L L WA o 2. P L2 AL s
-

TS AEMAT L IR RN M g ) SPT Da——

This copy of this report has been sold to:—

No part of it may be reproduced by or for any other company, organisation or individual without the written
consent of ROBERTSON RESEARCH AUSTRALIA PTY. LTD. This limitation does not however apply to parent
companies or wholly owned subsidiaries within the same group.

.

ROBERTSON

*7 Pacific Highway,
Jorth Sydney, RESEARCH
Jew South Wales 2060 : AUSTRALIA PTY. LTD.

‘elephone: (02) 957 3199
elex: 22916 (AB RESSYD AA)
‘acsimile: (02) 929 1038

Prepared by Robertson Research Australia Pty. Ltd. 1986.

PS
BMR32&G




- § -

PR RW S v 0
e T

t

PREFACE

e

Volumes 2 and 3 of the report contain a petroieum geéchemis:ry
sumary for each well and gas chromatography-mass spectrometry
data for source rocks, oils and migrant oil stains analysed.

Volume 2 contains the petroleum geochemistry well summaries,
chemical analysis, gas chromatography and mass spectrometry and
carbon isotope data for oils, migrant oil stains and source rocks -
from the Northern Carnarvon Basin. Volume 3 contains both the
petroleum geochemistry well summaries for the Browse and Bonaparte
Basins and oil analysis, carbon isotope and gas chromatography-
mass spectrometry data for oils, migrant oil stains and source
rocks from the Browse Basin ‘and gas chromatography-mass
spectrometry and carbon isotope data for source rocks and migrant
0oil stains from the Bonaparte Basin. Wells from the Bonaparte
Basin which were only analysed for oil stains are included at the
end of the well summaries of this basin.

A list of abbreviations used in the tables is shown on p. iv.

For each well studied, maturity data are presented in Table 1 and
chemical analysis data in Table 2. Vitrinite reflectivity and
spore colour index values against depth are presented in Figures 1
and 2 and Appendices 1 and 2. Alkane gas chromatography traces
re shown in Figure 3. - Tables of relevant geochemical data and

s chromatography-mass spectrometry traces for oils, migrant oil
stains and source rocks fram the Browse Basin are presented in
Sectiong II, III and IV respectively. Tables of relevant
geochemical data and gas chromatography-mass spectrametry data for
source rocks and migrant oil stains from the Bonaparte Basin are
presented in Sections V and VI.

Petroleum geochemistry charts at 1:5000 scale for each well are
presented in Volume 5 of the report.
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LITHOLOGY

CHK
CHT
CMT
CGL
CLYST
DOL
IGN
LIG
LST
MDST
MET
MRL
QTZ
SH
SND
SLTST
SST
VOLC

COLOUR

bl
blk
brn
dk
dsk
g
gn
g8y
1t
ol
org
pal
pnk
PP
rd
vgt
wht
yel

gy-gn
gy/gn
gn-gy

ABBREVIATIONS USED IN ANALYTICAL DATA SHEETS

chalk

chert

cement
conglomerate
claystone
dolomite/dolomitic
igneous rocks
lignite/lignitic
limestone

muds tone
metamorphic rock
marl(y)

quartz

shale

sand

siltstone
sandstone
volcanic rocks

blue
black
brown
dark
dusky .
gold
green
grey
light
olive
orange
pale
pink
purple
red
variegated
vhite
yellow

greyish green
grey-green (gradation)
greenish grey

-iv -

DESCRIPTION
aren -
arg -
bd -
bit -
calc =
carb -
crs -
cvd -
f -
fer -
foss -
fr -
hd -
i/b -
med -
mic -
mod -
mnr -
mtl =
oce =
ool -
0s -
PyT -
rew -
sft -
shly =
sl e
slty -
sndy -
tr -
v -
xln -
GENERAL

+* -
Ala -
Ctg =
Fluo -
NC -
NDP -
Pop -
Swe -

arenaceous
argillaceous
bedded/bedding
bitumen/bituminous
calcareous
carbonaceous
coarse

caved

fine

ferruginous
fossils/fossiliferous
friable

~ hard

interbedded
medium
mica/micaceous
moderate

minor

mottled
occasional
oolitic

oil stain
pyrite/pyritic
reworked

soft

shaly
slight(ly)
silty

sandy

trace

very
crystalline

sample not analysed

analysed but no data obtained
as above

ditch cuttings

fluorescence

no calculation

no determination possible
population ‘ ;
sidewall core
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ANDERDON-1 WELL

SUMMARY

Geochemical analysis of the interval 410m to 2905m TD of the
Anderdon-1 well has shown that the well section is immature to
600m, early mature between 600m and 1700m, middle mature between

1700m and 2250m, late mature between 2250m and 2500m and post
mature for oil generation below 2500m. '

The maturity gradients indicate the presence of a large igneous
body close to the base of the well section. They also show that
the interval analysed is not presently at its maximum depth of
burial. Maximum burial depths are estimated to be around 700m
greater than those of the present day and were reached sometime
during the Miocene to Recent. The vitrinite reflectance gradient
shows 600m of missing Late Cretaceous to Palaeocene section at the
unconformity at 1427m, 800m of missing Eocene to Miocene section
at the unconformity at 48lm and 1200m of missing Miocene to Recent
section at seabed.

The intervals 2380m to 2455m and 2764m to 2905m TD have poor gas
source potential. The interval 2764m to 2905m TD may also
represent a spent oil source.

A migrant oil derived from mature terrestrially sourced waxy
kerogen is present in the sample at 2380m to 2395m. Samples at
2809m to 2824m and 2890m to 2905m TD contain very small amounts of
indigenous hydrocarbons derived -from late to post mature waxy
sapropel and a migrant biodegraded oil residue.

GENERAL COMMENTS

Basin: Browse Basin,

Location: 12° 38' 47.1"s, 124° 47' 47.7"E.
Operator and date of drilling: BHP, 1985.
Well Status: Plugged' and abandoned.

TD: 2905m.

Mud data: Seawater and high viscosity gel pills: Seabed to 1798m.
KCL/Polymer system: 1798m to 2905m TD.

Casing data: 30" at 130m, 20" at 303m, 133/g" at 1787m, 95/g" at
2457m. :



ANDERDON-1 WELL

BHT data: 90°C at 2465m, after 6% hours stopped circulationm.
116°C at 2905m TD, after 12 hours stopped circulation.

Elevation: RT 8m ASL.
~ Water depth: 97m.
Interval analysed: 410m to 2905m TD.

Age of interval analysed:
Depths (in metres)

Miocene-~Recent 410~ 4381
Eocene 481- 759
Pal aeocene 759~ 998
Cretaceous 998-1427
Early Triassic 1427-2416
Late Permian 2416-2905 TD

Sample type and quality: Dried ditch cuttings of good quality for
geochemical analysis.

Maturation data quality:

a) Vitrinite Reflectance: All the samples analysed
yielded enough vitrinite for  measurement;
measurements were complicated by content of reworked/
inertinitic kerogen. Results: Fair.

b) Spore Colour Index: All the samples analysed yielded
sufficient sporomorphs for measurements. Samples in
the upper part of the well section analysed contained

abundant caved Cretaceous sporomorphs. Results:
Good. '

Source rock data quality: Good, but interpretation 1is difficult
due to the high maturity of the section analysed.

Gas chromatography run at: 2380m to 2395m, 2809m to 2824m and
2890m to 2905m TD.

MATURATION (Table 1, Figures 1 and 2, Appendices 1 and 2)

Spore colour index values rise steadily from values of around 3

SCI units at 410m to around 6 to 6.5 units at 2000m. Below this
depth the spore colour index gradient shows a non-linear increase



ANDERDON-1 WELL

with depth, increasing rapidly to around 10 units at 2750m.

Vitrinite reflectance values increase from interpreted values of
0.35% at 410m to around 1.10% at 2200m. Below this depth the
vitrinite reflectance gradient shows a non-linear increase with
depth. There are marked discontinuities in the reflectance
gradient consistent with 600m of missing Late Cretaceous to
Palaeocene section at the unconformity at 1427m, 800m of Eocene to
Miocene missing at the unconformity 48lm and 1200m of wmissing
Miocene to Recent section at seabed.

The non-linear increase in the maturity gradients seen below
around 2000m is most probably due to the presence of a large
igneous intrusive close to the base of the well section.
Extrapolation of the regional spore colour gradient seen above
2000m to a surface value shows that the well section is not
presently at its maximum depth of burial and that maximum burial
depths of the section were around 700m greater than those of the
present day and were reached during the Miocene to Recent.

Based on the spore colour index data the well section is immature
to 600m, early mature between 600m and 1700m, middle mature
between 1700m and 2250m, late mature between 2250m and 2500m and
post mature for oil generation below 2500m.

OIL AND GAS SOURCE ROCKS (Tables ) and 2, Figure 3)

Medium grey mudstones analysed in the interval 2380m to 2416m in
the Early Triassic, and light to medium grey and olive grey
mudstones in the intervals 2419m to 2455m and 2764m to 2905m TD
respectively in the Late Permian, contain average to above average
organic carbon contents of between 1.02Z and 2.14Z. Pyrolysis
analysis of samples in these intervals shows low hydrogen indices
in the interval 2380m to 2455m indicating that these samples
contain only humic kerogen. Samples in the -interval 2764m to
2905m TD are of too high a maturity for pyrolysis data to be a
useful indicator of kerogen type. Visual kerogen analysis shows
that only humic kerogen is present in samples from this interval.

Calculations based on . the organic carbon content, kerogen
composition and maturity of samples show that the intervals 2380m
to 2455m and 2764m to 2905m TD will have generated around
5.4x10%m3 and 1.12x106m3 of gas per acre respectively, The
interval 2764m to 2905m TD may also represent a spent oil source.



ANDERDON-1 WELL

Extraction of samples at 2380m to 2395m, 2809m to 2824m and 2890m
to 2905m TD shows that the sample at 2380m to 2395m is stained by
a migrant oil derived from mature terrestrially sourced waxy
sapropel. The other two samples contain small amounts of
indigenous extracts derived from late mature waxy sapropel mixed
with small quantities of a biodegraded oil.

GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1
and 2, Figure 3)

The remaining mudstones analysed in the interval 1460m to 2350m in
the Early Triassic contain below average organic carbon contents
of between 0.02%Z and 0.78%. Visual kerogen analysis suggests only
humic indigenous kerogen 'content in samples analysed 1in this
interval. These sed iments have no oil or gas source potential.



WELL: ANDERDON-1

KEROGEN COMPUSITION | KEROGEN COMPOSITION (e wiL.}
i“ vol) {by caiculation trom
i {by microscopic exannnation) pyrolysis datal
a -
= VITRINITE —
P | = | GENERAUSED || SPORE COLOVR |mepgemivity| « | o | o | £ | g
' & g . = = 21 = = & &
(METRES) | & UTHOLOGY INDEX(1-10) | Roilavow | 2 | 2 | S | 2| 2| E| £
< = = a = g « %]
v z 5> b 2 s =4 &
Z 2 g | 3
< 2
108 Miocene—-Recent
410-430 Ctg | LST, wvht 2.5-3.0 70.35(1) 40 55 S
481 Bocene.
530-~550 " LST, off-whe 3.0-3.5 0.52(9) 50 40 10
140-760 " LST, &/a + mar MDST, 9.0-9.5rew 1.00(21)rew 65 35 amar
blk
759 Palasocene
998 _Cretaceous
990-1010 " LST, wht-off wht 8.5-10.0rew 1.09(34) rew 70 25 5
1240-1260 ki LST, 1t gy + anr SND 5.5-10.0rew 0.59(9) 60 30 10
1427 M Goodwia Ema
1460-1490 " MDST, 1t gy gn, v 5.0-5.5 I 0.87(3) 70 30 aar
cale
1570~-1590 b SST, 1t gy-yel gy + 5.0-5.5 0.86(22) 40 60 anr
402 MDST, med gy
1640-1660 " MDST, med gy + 50% 2.5~4.0cvd 0.88(S) 55 40 5
SST, vht + mar LST,
vht
' 1750-1770 " MDST, a/a + 502 SST, 5.5-6.0 0.92(10) 70 25 S
wht .
1843-1858 " MDST, med gy 6.0 * 60 20 20
1945-1960 " MDST, a/a 6.0-6.5 » 65 15 20
2080-2095 " MDST, med gy + 802 6.0-6.5 0.95(6) 55 15 30
SLTST, 1t gy
2197-2212 " MDST, lt-med gy 6.5-7.0 1.10(1) 60 20 20A
2290-2305 " MDST, a/a 7.0-7.5 » 85 15 anr
2380-2395 " MDST, med gy 7.5-8.0 1.25(a) 60 40 tr 40 50 * 1710
2416 Byland Bay Ban
2619-2434 " MDST, med gy 50 50 * *
24402455 ® MDST, lt-med gy 30 70 - -
2506-2515 % LST, pak gy ¢ 40Z 8.0-8.5 1.69(20) 45 55 »
LST, lt-med gy
2608-2623 " LST, pnk gy + 402 8.5-9.0 1.84(19) 40 60 -
LST, lt-med gy
2764-2779 | " | MDST, ol gy 10.0 ' 2.72(2) 60 6 |
2890-2905 " MDST, ol gy + 10Z 10.0 2.13(6)cvd 70 30 -
LST, wht

Table 1 Maturity and Kerogen Composition Data




WELL: ANDERDON-1

CHEMICAL ANALYSIS DATA
GENERAL DATA A
r PYROLYSIS SOLVENT EXTRACTION
Z x : EXTRACT
a :E w | = E x o =) = =_| ¢ 2 _ | comrasinon i
SAMPLE | F S2 8| 2| 8| |5z 2.|2g)8.183(_¢] ¢
DEPTH | M | ANALYSEDLITHOLOGY |25 (S| 5| z | 2 | 28| 25|58~ 8§ <~|23(28|s%
(METRES) | S 2 s| 8|18 |8 | 22||2°|z2 2°|g2|33|3 3
2 g |3| S| % |23 |2=|5 [SE|& |[SE|34|%
“\ ° - z < g ¢ I~ = - = T g gl @
1427 Mt Goodwin Pem
1460-1490 Ctg { MDST, lt gy ga, v cale 0.14
1490-1505 v | MDST, med gy 0.08
1570-1590 » SST, lt gy—yel gy * -
40% MDST, med gy
P MDST, med gy 0.7%
1600~1620 Ctg | MDST, med gy + 80% SST, -
wht + mnr LST, whe
P | MDST, med gy 0.72
1640-1660 Ctg | MDST, med gy + 50% SST, -
ala '
P MDST, med gy 0.26
1700-1720 Ctg | MDST, med gy + 702 SST, -
whe - v 1t gy
P MDST, med gy 0.63
1750-1770 Ctg | MDST, med gy + 50X SST, -
whe
P MDST, med gy 0.12
1798-1813 Cctg | MDST, med gy 0.03
1843-1838 " | upsT, a/a [ 0.02
1900~-1915 " MDST, a/a 0.03
1945-1960 L MDST, a/a 0.09
2032-20647 | " MDST, med gy, occ slty 0.03
2080~-2095 " MDST, med gy + 30% SLTIST, &
le gy
4 MDST, med gy 0.02
2113-2128 | Ctg | MDST, med-med dk gy 0.07
2158-2173 e MDST, a/a 0.19
2197-2212 " MDST, lt-med gy 0.41
22462-2257 o MDST, a/a 0.50
2290-2305 . MDST, a/a 0.63
2335-2350 w MDST, a/a 0.78
2380~2395 " MDST, med gy 1.33 | 436{ 123 47 0.16 1.9 1605 121} 1438 1081 84y 64 10
2416 lyl.nd Bay Pan
2619-24346 " MDST, a/a 1.19 | 440( 68 99 | 0.12}f 0.92
2440-2455 = MDST, lt-med gy 1.60 | 424] 45 103 0.25| 0.65
2506~2515 4 LST, puk gy + 40% LST, =
lt-med gy
P LST, lt-med gy 0.02

Table 2a Chemical Analysis Data



WELL: ANDERDON-1

GENERAL DATA

CHEMICAL ANALYSIS DATA

whe

# PYROLYSIS SOLVENT EXTRACTION
g . EXTRACT
& § < | 2| Z x g 2 = =] ¢ a COMPOSITION (s
SAMPLE | = SS1E| 2|8 | 2|28 |l2.(83 2. (232 2] -
< =T I= &7 &
EPTH | & | ANALYSEDUTHOLOGY | os (3| 5 | =z |2 |28 || 25|22] 35 (33)%8(28/sE
R o < ™ =1 ] ] zo 2 |z3] 22 |g25(3s)3dl5¢8
ETI ES) = < o 3 > 2 - - < E z S5¢|3¢g al&3
< g Z|ls|3518]|5 & |28 & (238 ig 2
7] e z < L - H
2608-2623 Ctg | LST, pnk gy + 40% LST, -
le-med gy
P LST, lt-med gy 0.02
2764-2779 Ctg | MDST, ol gy 2.16 | 4521 25 121 | 0.27| 0.74
2809-2824 ® MDST, ol gy 1.66 | 440} 41 | 129 | 0.23]| 0.87 630 38| 330 201 40) 12} 48
2854-2869 " MDST, ol gy 1.86 | 450{ 25 97 | 0.27| 0.63
2854~2869 " MDST, ol gy 1.86 | 450] 25 97 | 0.27] 0.63
2890-2905 " MDST, ol gy + 10Z2 LST, 1.02 | 404 37 | 125 | 0.27] 0.52 595 58| 405 40} 52) 16} 32

Table 2b Chemical Analysis Data
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WELL:

ANDERDON-1

MIOCENE/RECENT

N, N

EOCENE

PALAEOCENE

CRETACEOUS

‘Mount Goodwin Formation

~=

Hyland Bay Formation

P 2805 TO

INERTINITE/REYORKED

MATURITY GRACIENT
= = = INFERRED MRTURITY GRROIENT

4

IN=SITU VITRINITE
LIPTINITE/CRVINGS

]
a
X

CRSING POINT

INRATURE

ST

z°0

PERCENTAGE REFLECTANCE (IN QIL)

oopi® 1333

0001* S3I¥LIN

[DEPTH]

VITRINITE REFLECTANCE RGRINST DEPTH

FIGURE 2



Anderdon-1
2380-2395m
Mt Goodwia Fmn

SCL 7.5-8.0 ‘
Pr/Bh = 0.96

Pr/a=Cy 7 = 1.08
Ph/a=C1g = 0.84
crr = 0.98

\_

~

Anderdon-1

2809-2824m

Ryland Bay Pan
SCI 10.0 4
Pr/Ph = 1.5%6
Pr/a-C1y = 1.0%
Ph/a=~Cig = 0.49

cPI =1.10 g .

\_

Anderdon=-1
2890-2905a
Hyland Bay Pmn
SCI 10.0

Pr/Ph = 1.39
Pr/n=Cy 7 = 0.86
Ph/n-Cjg = 0.57

CcPL = NDP '

M’WWM/WW% ‘ M | Figure 3

l
\
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ANDERDON-
SAMPLE _ 410-430H
2.0 2.5 2.5 3.0 3.5 4.0 4.5 5.5 7.0 7.0
8.5 8.5 9.0
SELECYED CLASS RANGE __ COUNT
IN SITU SPORES 2.5-3.0 3
BLEACHED/CAVINGS 2.0-2.0 1
STAINED/REWORKED 3.5-9.0 9
SAMFLE _530-5504
3.0 3.0 3.0 3.5 3.5 4.5 6.0 €.0 7.0 7.0

8.0

SELECTED CLASS RANGE _ COUNY

IN SITU SPORES 3.0-3.5 S
BLEACHED/CAVINGS & ]
4.5-8.0 6

STAINED/REWORKED

' IN SITU POPULATION

RENR OF REABINSS
20

15

10

Mol bl il o d 134301411

I 233 e ® a7 09 10

SPORE COLOUR INDEX

[ EEREEREREEE N

SPORE COLOUR INDEX

ANDERDON-|

SAMPLE 740-760H
9.0 9.9

LECTED € [¥
IN S1TU SPORES - [}
BLEACHED/CAVINGS - 0
STAINED/KEWORKED 9.0-9.5 2

SAMPLE _ 390-10]108
8.5 9.0 10.0 10.0 10.0

SELECTED CLASS  RANGE COUNT
IN SITU SPORES - °
'BLEACHED/CAVINGS - °
STAINED/REWORKED 8.3-10.0 5

l IN SITU POPULATION

RMMER & READINGS
20

15

10

15
10

S

3 23 D067 e IO

SPORE COLOUR INDEX
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ANDERDON-1

240~
5.5 6.5 8.5 8.5 9.0 9.0 9.0 10.0

SELECTED QLASS ~~ RANGE  COUNY

IN S1TU SPORES - ]
BLEACHED/CAVINGS ~ 0
STAINED/REWORKED 5.5-10.0 8
SAMPLE  1960-14900

2.0 2.0 3.5 5.0 5.5

IN SITU SPORES 3.0-3.5 2
BLEACHED/CAVINGS 2.0-3.5 3
STAINED/REWORKED = 1]

l IN SITU POPULATION

MBNE OF READIISS
20

15

10

3 2 de e avyYe9w 30

SPORE COLOUR INDEX

15

10

3 2D 9P aaT7TEe P 2O

GPORE COLOUR INDEX

70-
2.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5 2.5 3.0
3.0 3.0 3.5 4.0 4.0 4.0 4.0 4.5 5.0 5.0
5.0 3.5 5.9 5.5 3.5 5.5 5.5

BELECTED CLASS  RANGE COUNT

IN SITU SPORES 5.0-5.5 9
BLEACHED/CAVINGS 2.0-4.5 18
STAINED/REWORKED = o
SAMPLE 1640-1660H

2.5 2.5 3.0 3.0 3.0 3.0 3.5 3.5 4.0 4.0
6.0 6.0

IN S1TU SPORES = o
BLEACHED/CAVINGS 2.5-4.0 10
STAINED/REWORKED 6.0-6.0 2

l IN SITU POPULATION

RENR & PEAMINGS
20
15
10
3 ;1
i
B EEREEREERE IR

SPORE COLOUR INDEX

RRSER OF REABINSS
20

15

10

3 2 34067 ® P 0

SPORE COLOUR INDEX
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ANDERDON-§

SAMPLE __1750-17704
2.5 3.0 3.0 3.5 4.0 4.0 5.0 5.0 5.5 6.0
£.0 7.0 7.0 9.0

SELECTED CLA! Ry (¥

IN S1TU SPORES 3.5-6.0 3
BLEACHED/CAVINGS 2.5-5.0. 8
STAINED/REWORKED 7.0-9.0 3

SAMPLE _1843-1856M4

2.0 2.5 3.0 3.0 3.9 3.5 3.5 3.5 3.5 4.0
4.5 4.5 5.0 5.0 5.0 5.0 6.0 7.0 7.0 7.0
7.5

SELECTED CLASS RANGE _ COUNT
IN SITU SPORES 6.0-6.0 1
BLEACHED/CAVINGS 2.0-5.0 16
STAINED/REHORKED 7.0-7.5 4

l IN SITU POPULATION

MROER OF READIIGS
20 |

13

10

(4]
Sl d bt 1 gy

3 39 B 670910

SPORE COLOUR INDEX

WMJER OF READINGS

13

10

1 _noeling
B
1 3 3 2« 08 799 10

SPORE COLOUR INDEX

ANDERDON-{

SAMPLE _1949-1360M ;

2.0 3.0 3.0 3.0 3.0 3.0 3.5 3.5 3.5 3.5
3.5 3.5 3.5 4.0 4.5 4.5 5.0 5.0 5.0 5.5
6.0 6.0 6.0 6.5 7.0 7.0 7.5

SELECTED C) ASS RANGE _ COUNT

IN SITU SPORES 6.0-6.5 4

BLEACHED/CAVINGS 2.0-5.5 20

STAINED/REWORKED 7.0-7.9 3
080-209

3.0 3.5 3.5 3.5 3.5 4.0 4.0 4.0 4.5 4.5

4.5 4.5 5.0 5.5 5.5 5.9 6.0 6.0 €.5 €.5

GELECTED CLASS RANGE _ COUNT
IN SITU SPORES

6.0-6.9 4
BLEACHED/CAVINGS 3.0-5.5 16
STAINED/REWORKED s = 0

I IN SITU POPULATION

MRDER OF READINSS

20 |

13 ]

10 ]

.

s 3 nP
ARy
3P 2 > 9D 67 99 10
SPORE COLOUR INDEX

KIER OF REABIISS

20

13

10

3

of

SPORE COLOUR INDEX
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ez

0 4.5 5.0 3.9 3.5 6.0 6.3
0 7.5 8.5

1.5 1.5 4.0 4.
6.5 6.5 7.0 7.

SELECTED CLASS  RANGE  COUNT

IN SITU SPORES 6.5-7.0 S
BLEACHED/CAVINGS 1.5-6.0 9
STAINED/REWORKED 7.5-8.5 2

2290-230
4.0 4.5 4.5 5.0 5.5 5.5 5.5 3.5 6.0 6.0
6.0 6.0:6.0 6.0 6.0 6.5 6.5 7.0 7.5 7.5

SELECTED CLASS RANGE _ COUNT

IN SITU SPORES 7.0-7.5 3
BLEACHED/CAVINGS 4.0-6.5 17
" STAINED/REWORKED - 0

14

I IN SITU POPULATION

MR OF READINGS
20

a2 dDeoDe YO IO

SPORE COLOUR INDEX

MR OF REMNINGS
20

13

10

ANDERDON-1

SANPLE 2380-2395H

€.5 €.5 6.5 €.5 7.0 7.0 7.0 7.0 7.0 7.0
7.07.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5 8.0
8.0 8.0 6.0 8.0

SELECTED CLASS RANGE ~ COUNT
IN SITU SPOKES 7.5-8.0 10
BLEACHED/CAVINGS 6.5-7.0 14
STAINED/REKORKED ot 1]

SAMPLE 2006-2315H
6.0 8.5 8.5 8.5 8.5 3.0

SELECTED CLASS  RANGE COUNY

IN S81TU SPORES 8.0-8.5 9
BLEACHED/CAVINGS = 0
STAINED/REWORKED 9.0-9.0 1}

I IN SITU POPULATION

MR & READLISS
20

13

10

Wil g o a1t ad gt ddld

A 2 D4 S0 a? SV 20

SPORE COLOUR INDEX

RBDR OF READLIGS
20

15

10

3 T D9 087 O P 10

SPORE COLOUR INDEX
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ANDERDON-1

SAMPLE 2608-2623H
6.0 €.5 8.5 8.5 8.5 9.0 9.0 9.5 9.5 9.5
10.0 10.0

SELECTED CLASS RANGE _ COUNT
IN SITU SPORES 8.5-9.0 S
BLEACHED/CAVINGS €.0-6.5 2
STAINED/REWORKED 9.5-10.0 S

SAMPLE 2764-2779M
7.0 7.5 8.0 8.5 8.3 8.5 8.5 8.5 9.0 9.0
9.0 9.0 10.9

SELECTED CLASS RANGE _ COUNY
IN S1TU SPORES 10.0-10.0 1
BLEACHED/CAVINGS 7.0-9.0 12
STAINED/REHORKED - 0

. IN SITU POPWLATION

MEDER &F READINS
20

15

10

bl bl bt A 1 8 1t

1339067 09 10

SPORE COLOUR INDEX

R O CEANISS
20
15
10
5 1
: §X
IMMMMAMAMM
8 7® 9w a0

ANDERDON-1

SAMPLE _2830-2905H
8.0 9.0 9.0 9.5 10.0 10.0 10.0

SELECTED CLASY RANGE __ COUNT
IN SITU SPORES 10.0-10.0 3
BLEACHED/CAVINGS 8.0-9.5 4
STAINED/REHORKED - ]

' IN SITU POPULATION

BAIER OF REANINGS
13 \

10

123390687090

SPORE COLOUR INDEX
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ANDERDON-} ANDERDON-} )

SAPLE_4}0-4308 NUMRER OF REAOTNSS SAPLE  740-7608 KOMBER OF READINSS
0.35 0.51 0.54 0.56 0.57 0.58 0.58 0.58 0.59 0.60 ) 0.83 0.83 0.83 0.91 0.93 0.94 0.95 0.97 0.38 0.9 »
0.60 0.60 0.61 0.63 064 0.64 0,64 0.65 0.65 0,65 0.99 1.02 1.04 1.05 1.08 1.09 1.09 1.10 0,43 1,16
0.65 0.66 086 0.57 0.66 0.59 0.69 0.70 0.72 0.73 " 116 i
on

0 )

15 ] 15

10 10

) H _ 5
SELECVED CLASS BAMGE (1) COUME AV(X) ST.DEY C {1 V(1) 11
INSITO VITRINITE  0.35-0.35 1 0.35 ]
20406000012 080610202224 4 T o veoa oz rens vatozs e

JNERTINITE/RENORKED  0.31-0.77 30 .64 0.06 BTN IRTID, b dreeied § STEEEA IKERTINITE/REGRKED  0.B3-1.16 21 1.00 0.1 INTRERE RRTEETaadE ¢ Nasiad 1 3
SMPLE_530-5508 MURER OF READINGS SANPLE 930-10108 MUBBER OF READINGS
0.46 0.50 0.50 0.51 0.52 0.54 0.54 0.55 0.56 0.58 k) 0.89 0.89 0.93 0.94 0.9 0.99 1.00 1.02 1.03 1.04 »
0.59 0.59 0.60 0.60 0.61 0.52 0.62 0.63 0.63 0.64 1.05 0,05 1.05 1.06 1.06 1.07 1.08 1.10 1.10 1.12
0.64 0.65 0.65 0.65 0.66 0.56 0.67 0.67 0.68 0.69 5 A3 006 1.7 0,10 018 118 118 118 519 0.21 "
0.69 070 0.70 .70 0.73 0.73 0.74 0.74 0.7 ] LaLa L L

2 )

15 15

10
5
C AS: { ( L A { V(1)
I0SITE VIIRINITE  0.46-0.5 9 .52 0.0
0204060010 12041618202274
INERTINITE/RERORXED  0.58-0.75 30 0.6 0.05 . :
| ) SEARTGITE SRCECTANS: ¢ NekbeL ] L INERTINITE/RENORKED 0.88-0.20 34 103 0.10 WIRIRIIE ALFECIANE { Sl 1 3
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ANDERDON-)

SANPLE __1240-1260M
0.34 0.42 0.49 0.52 0.57 0.50 0,53 0.60 0.6¢ 0.69

0.68 0.71 0.72 0.73 0.76 0.82 0.83 0.85 0.89 0.92
10.9210.93 0.94 0.95 1.03 1.03 1,10 1.1 £.16 1.20
1.25 .25 1.26 1.28 1.28 1.32 1.3

SELECTED CLASS RANGE (1) COUMT AV(Y) SI,DEV

% SITU VITRINGTE 0.49-0.68 9 0.39 0.07

LIPTINITE/CAVINGS 0.34-0.42 2 0.38 0.06

REWORKED 0.71-0.89 8 0.79 0.07

1MERTINITE 0.92-1.36 18 L1 0Is
£ 14308

0.56 0.59 0.62 0.62 0.64 0.66 0.60 0.69 0.69 0.71
0.74 0,72 0.72 0.72 0.73 0.72 0.74 0.75 0.76 0.78
0.78 0.80 0.85 0.87 0.89 0.92

LECTED €LA (1 __Coum (1) ST, B¢
IN SETU VITRINITE 0.80-0.92 35 0.87 0.05
LIPTINRTE/CAVINGS 0.56-0.78 2 0.70  0.06

NUKBER OF READINSS

10 |

0.20.40.6 0.0 1,01 AN
VITRINITE REFLECTANCE ( RANDON T )

NUMBER OF READINGS

30

n1
4

0.2 0.4 0.6 0.6 1.0 1.2 1.4 1.6 1.0 2.0 2.2 2.4
VHRINIVE REFLECTANCE ( @ANDOM T )

N

ANDERDOM-|

SANPLE _1370-15904
0.50 0.55 0.66 0.77 0.77 0.78 0.61 0.81 0.80 0.62
0.82 0.84 0.85 0.86 0.85 0.89 0.69 0.89 0.90 0,91
0.91 0,92 0.93 0.94 0.95 1.0 1.07

(4] (}{]
I SIT0 VIIRINHE  0.77-0.95 22 0.88 0.06
CIPTINITE/CAVINGS  0.66-0.70 | 0.66
INERTINITE/RENORKED  5.00-1.07 2 .04 0.4
SANPLE 1640~ 16608 -

0.49 0.67 0.74 0.79 0.84 0.68 0.9 0.89 0.89 0.92
0.93 0.94 0,95 0.95 0.96 0.97 1.09 1.10 0.23

ELECTE ANGE (1) I_AV( St
1w SUIU VITRINITE 0.84-0.89 3 0.88 0.02
INERTINITE/RENORXED  0.92-0.97 7 0.95 0.02

0204060.810.01.21041610.820222.4
VITRINITE REFLECTANCE ( RANDCH 1 )

]

oot

il
0204 0608101204 16108202.22.4
VIIRINITE REFLECTANCE ( RAXDOW T )
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ANDERDON-
SANPLE  ]730-17708

0.74 0.78 0.79 0.87 0.88 0.89 0.90 0.90 0.94 0.92
0.96 0.97 0.98 1.00 1.00 1.00 1.02 1.02 1.06 1.06
1,08 104 1,19 1.19 1.20 1.22 §.22 0.23 .20 0.0
.29

LECTED CLAS! [11] W) _SI.
1% S1V vIIRIMITE 0.87-0.98 10 0.92 0.4
LIPTINI1E/CAVINGS 0.74-0.79 3 0.77 0.03

INERN[MITE/REUORKED  1.00-1.04 9 1.0¢ 0.05

SANPLE _2080-2095H

0.68 0.78 0.81 0.62 0.85 0.89 0.91 0.94 0.94 0.95
0.99 0.99 1.09 1,10 1.03 (.16 4,16 119 119 1.49
1,22 0.23 1.25 1.25 1.35 1.42 1.53 1.60 1.62 1.64

ELECTED CLAS! [11]

In SETU VITRENDIE 0.91-0.99 6 0.95 0.03
LIPTINITE/CAVINGS 0.76-0.89 3 0.0 0.4
INERTIMEVE/REMORKED  1.09-0.23 12 18 0.03

MUNBER OF READINGS
k]

3

0.20.40 .
VITRINITE REFLECTANCE ( BANDIN T )

MUNBER OF READINGS
30 |

0.2 0.4 0.6 0.8 1.0 0.2 1.4 1.6 1.0 2.0 2.2
VIIRINITE REFLECTANCE ( RANDON T )

f
ANDERRON-|
SANPLE  2090-22028

1.10 §.44 1.46 1.48 (.60 1.7 ).90

LECIE S [01] ')
I8 5010 VIIRINLIE L.10-5.10 1 (N1}

INERTINITE/REMORKED  0.44-1.40 3 146 0.02

SANPLE 2760-2395

.90 1.20 1.22 1.26 133 1.40 1.42 1.45 1.47 1. 40
0,40 1.49 1.50 1.51 1.51 4.5 1,52 .53 1.54 .55
1.50 1.6¢ 164 1.67 1,70 070 4.75 0.76 .86 1.88

IN SITU VITRINMTE 1.20-0.33 ¢ 1,25 0.06

INERTINITE/RENORKED  1.40-1.64 19 .51 0.0

(] LA AMGE (1) (1]

WIABER OF READINGS

MUMBER OF READINGS
30 |

VITRIMITE REFLECTAMCE ( RANDOM T )

9.20.40.60.81.01.20.4061.8202
VITRINITE REFLECTANCE ( RANDDN 1 )
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ANDERDON-| ANDERDON-|
SANPLE 2506-25158 MUNBER OF READINGS SARLE_ 2764-20750 MDER OF READINGS
1.56 1.56 1.59 1.61 1.62 1.6 1.67 1.68 1.69 1.70 2 126 1,23 £.35 136 129 1.40 1.6 1.4 143 .46 )
170 170 171 .73 176 .76 1.77 178 0.78 178 147 1.49 150 161 1.62 1.64 1.70 1.73 L.78 179
1.87 1,92 1.96 1.95 1.98 1,99 2.01 2.04 2.04 2.16 . 165 1.8 1.0 1.90 0.92 1.92 1.92 1.93 1.4 1.97 -
2.16 .22 2.13 ] 1.9 2.00 2,01 2.06 2.69 2.14
) )
15 15
10
5
LECTED CLASS @ I 1 a
ISUUVITRINIE  1.56-1.78 20 1.6 0.07 WSIUVITRINITE 2,690 2 .12 0.4
O 020406068101 2141616202274 LIPHINITE/CAVINGS 105,06 14 L. 0.0 v
e = VITRINITE REFLECTANCE ( RANDOM 1 ) VITRINITE REFLECTANCE ( RANDGN 1 )
SANPLE 260826730 NIPBER OF READINGS SUPLE 29%0-7%58 MR OF READINGS
1.42 1,56 1.56 1.59 1.60 1.60 1.62 1.63 1.63 1.64 2 1.29 1.5 1.63 164 L.67 167 0.6 171 1.2 1.7 »
168 .70 174 1.75 176 1.79 1.8 1.64 1.84 185 026 176 1,74 127 170 1,78 .78 1.79 182 1.2
1,87 1,69 1.83 1.90 1.91 1,95 1.9 1.9 1.9 2.02 - 191 092 1,97 2.052.10 2,10 2.15 2.18 2.19 .30 ' -
2.03 2.06 2.07 2.07 2.19 2.57 R
0 ] )
15 15
1 0
= ]
5 ] 3
LECTED CLASS RANGE (1) COBN] AVCD) i 1 "
INSUU VIRINGE  1.68-1.9% 19 L84 0.09 i .
:5::7::?5::::::1. ;:;:‘; ;° ;:; :':; 02040608 1002040 610202224 LIPTIMITE/CAVINSS  2.05-2.19 6 2.13 0.6 T dedeeeror et rezorazs
e ' ' VEIRINITE REFLECTANCE ( RANDON 1)

J LU VITRINITE REFLECTANCE ( RANDON T )




ASHMORE REEF-1 WELL

SUMMARY

Vitrinite reflectance and spore colour index analysis of samples
from the interval 274m to 39l4m TD of the Ashmore Reef-1 well
shows that the well section is immature to 2000m, early mature
between 2000m and 3200m and middle mature between 3200m and 3914m
TD. The vitrinite reflectance gradient has a marked discontinuity
‘between 2443m and 2448m consistent with uplift and erosion of
700m of Late Jurassic to Cretaceous sediments at the unconformity
at 2447m. Extrapolation of the maturity gradients to seabed
indicates that little Palaeocene and younger section is missing
above 1052m and that the well section is currently at or near its
maximum depth of burial.

GENERAL COMMENTS

Basin: Browse Basin,

Location: 12° 10' 49.7"s, 123° 05' 10.6"E.
Operator and date of drilling: Bocal, 1968.
Well Status: Plugged and .abandoned.

TD: 3914m.

Mud data: Seawater with gel slugs: Seabed to 2492m.
0il emulsion mud system: 2492m to 39l4m TD.

Casing data: 30" at 10lm, 20" at 300m, 133/g" at 109%m, 93/g" ac
2481m.

BHT data: 27.5°C at 1108m, stopped circulation time unknown.
62.5°C at 1948m, stopped circulation time unknown.
71.5°C at 2491m, stopped circulation time unknown.
103°C at 3098m, stopped circulation time unknown.
114°C at 3539m, stopped circulation time unknown.
138°C at 3912m, stopped circulation time unknown.

Elevation: RT 10m ASL.
Water depth: 39m.

Interval analysed: 274m to 3914m TD.
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Age of interval analysed:
Depths (in metres)

Pliocene-Quaternary 274~ 321
Middle-Late Miocene 321- 803
Early Miocene 803- 933
Oligocene 933-1222
Eocene 1222-2090
Pal aeocene 2090-2191
Cretaceous 2191-2447
Late Jurassic 2447-2786
Late Triassic 2786-3914 TD

Sample type and quality: Dried ditch cuttings of good quality for
geochemical analysis.

Maturation data quality:

a) Vitrinite Reflectance: The samples analysed in Phase
I1 yielded only sparse quantities of vitrimitic
kerogen. Results: Poor. Phase I data quality
unknown.

b) Spore Colour Index: The samples analysed in Phase II
yielded sufficient sporomorphs for analysis.
Results: Good. Phase I data quality unknown.

Source rock data quality: No analyses per formed.

MATURATION (Table 1, Figures 1 and 2, Appendices 1 and 2)

Spore colour index results rise steadily from 2 to 2.5 SCI units

at 9%5m to 6 SCI wunits at 3914m TD. Interpreted vitrinite
reflectance results rise from 0.32% at 1189m to 0.90% at 3914m
TD. There is a large discontinuity in the reflectance between

2443m and 2348m consistent with uplift and erosion of around 700m
of Late Jurassic to Cretaceous section at the unconformity at
2447m., Extrapolation of the interpreted gradients to seabed
indicates that little Palaeocene to Recent section is missing
above 1052m and that the sediments analysed are currently at or
near their maximum depths of burial.

The results show that the well section is immature to 2000m, early
mature between 2000m and 3200m and middle mature between 3200m and
3914m TD.



WELL:  isimore reer-1

KERQGEN COMPOSITION | KEROGEN COMPQSITION {“s wi.)
(% voi.) {by caicutauan tram
i tby microscopic examination) pyrolysis gata)
Qu
= VITRINITE - -
SAMPLE | S |  GENERAUSED || SPORE COLOUR |periccTiviry £ g
OEPTH | 2 LITHOLOGY INDEX (1-10 VYl sl sl E|e| 28
(METRES) | S (=100 | Roilav) | 2 | 2 | 8 | 2| 2| 5| £
<< & = £ = =3 © P
o z 5 a 2 s 2 %
-4 E
49 Pliocene=Quaternary
274-290 Ctg | LST, whe *
321 Middle~Late Miocene
803 Early Miocens
933 Oligocene
945-960 " | LsT, off whe-lc gy 2.0-2.5 *
gn, arg
1052-1067 | " | MDST, Lt ga=-gy + 10% * 0.21(8)cvd
CHK/MARL, yel gy
1113-1128 " MDST, a/a + 10% CHK/ 2.0-2.5 »
MARL, a/a
1189-1204 & MDST, lt ol gy, calc 2.5-3.0 0.32(5)rew
1222 Eocens
1280-1296 " CHR, yel-gy + 10% * 0.31(3)
MDST, gn-gy/bera-gy
1530 Core | CHK, lt gy/yel-gy 3.0 L4
1839 o CHK, a/a 73.0 »
2043~2058 | Ctg |MDST, lt med gy 8.5-9.0rew 0.50(1) rew
2052 Core | MDST, lt gy/gn=-gy * *
2090 Palacocens
2165-2180 |Ctg | CHK/MARL, wht/yel-gy - *
+ 30Z MDST, ‘1t gn-gy
2191 Cretaceous
2348-2363 " MDST, pal rd-gy vd, 1.5¢cvd 0.60(1)rew
occ sndy
2626-2639 Gl MDST, med gy/ga-gy 4.0 0.34(7)
+ 30% DOL/LST, lt gy
2639-2454 o MDST, lt med gy + 20% 7.0rew 0.64(44)rew
SLIST, v lt gy, sady
2644 Core | MDST, med~dk gy 4.0 ?0.38(1)
2447 Late Jurassic
2469 Volcanics
2786 Late Triassic
2837 Core |MDST, med-dk gy 4.5 0.58(6)
2912-2927 |{ctg |voLC, dk gn-gy + 202 4.5-5.0 0.66(16)
MDST, a/a
3003-3018 b SST, lt gy + 302 . 4.5-5.0 0.64(12)
VOLC, a/a ¢ 20% MDST,
a/a
3079-3095 & MDST, a/a + 20% SST, - 6.5-5.0 0.67(11)
a/a + 20% MDST, gn-
gy + 102 VOLC, a/a

Table 1a Maturity and Kerogen Composition Data
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KEROGEN COMPOSITION | KEROGEN COMPOSITION (% wt.)

o vot.) (by caiculation from
w lby nucroscopic @xammauon) pyrolysis datal
C.
e VITRINITE - =
SAMPLE | = |  GENERAUSED || SPORE COLOUR |ger et . . |z
QEH | 2 LITHOLOGY SVl s e | E 2]z 28
(METRES) | S K INOEX (11100 | Roitavew) | 2 | 2 | § | 2| 2| 5| €
L= 4 [ = o = = 2 7]
7] 2 E b4 z s 2 %
- 3
3232-3247 Ctg | MDST, med gy + 152 5.0 0.65(3)
SST, 1t gy
3338-3354 | " | MDST, a/a + 5% sST, 5.0 0.73(5)
a/a
3476-3491 ® MDST, med-dk gy + 502 5.0-5.5 0.71(3)
SST, 1t gy
3573 Core | MDST, med-lt gy 5.5 *
3677 “ | MDST, med gy * 0.73(16)
3902-3914 | Ctg | MDST, med gy + 40X 6.0 0.76(17)
LST, yel-brn

Table 1b Maturity and Kerogen Composition Data
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BARCOO-1 WELL

SUMMARY

Geochemical analysis of selected samples from the interval 2740m
to 5080m of the Barcoo-1l well shows that the well section becomes
middle mature at around 3650m and late mature at 5100m. The
vitrinite reflectance gradient suggests there are no major
erosional unconformities within the section analysed. Extra-
polation of the reflectance gradient to seabed also suggests that
no major post Cretaceous uplift and erosion has occurred at the
well location. The sediments analysed are currently at or near
their maximum depths of burial.

Source rock analysis suggests that the intervals 2740m to 2790m
and 3220m to 3350m of Late Cretaceous age possibly have poor oil
source potential, The interval 3350m to 3380m of - Middle
Cenomanian to Early Aptian age has good to very good o0il source
potential on maturation. At their present level of maturity these
intervals will not have generated significant quantities of oil.

GENERAL COMMENTS

Basin: Browse Basin.

Location: 15° 20' 37.0"s, 120° 38' 12.2"E

Operator and date of.drilling:’WOodside Petroleum Pty Ltd, 1980.
Well Status: Plugged and abandoned.

TD: 5109m.

Mud data: Seawater: Seabed to 765m.

Seawater and high viscosity gel pills: 765m to 1125m.
Seawater/CMC system: 1125m to 2250m.

Casing data: 30" at 765m, 20" at 1lllm, 133/g" at 2226m, 95/g" at
3106m, 7" at 4202m.

BHT data: 54°C at 3118m, after 6 hours stopped circulation.
94 °C at 4019m, after &4 hours stopped circulation.
99°C at 4196m, after 26 hours stopped circulation.
126°C at 5009m, after 16.5 hours stopped circulation.

' Elevation: RT llm ASL.

Water Depth: 720m.



BARCOO-1 WELL

Interval analysed: 2740m to 5080m.

Age of interval analysed:

Depths (in metres)

Late Cretaceous 2740-3007
Early-Late Cretaceous , 3007-3695
Early Cretaceous 3695-3795
Middle-Late Jurassic 3795-3830
Middle Jurassic 3830-4128
Early Jurassic ' 4128-4728
Late Triassic 4748-5080

Sample type and quality: Dried ditch cuttings of good quality for
geochemical analysis.

Maturation data quality:

a) Vitrinite Reflectance: The samples analysed contained
abundant reworked material which hindered analysis.
Results: Poor to fair.

b) Spore " Colour Index: The samples analysed contain
abundant caved sporomorphs which hindered
measurements. Results: Fair.

Source Rock data quality: Good.

Gas chromatography run at: 2740m to 2790m and 3370m to 3400m.

MATURATION (Table 1, Figures 1 and 2, Appendices 1 and 2)

Spore colour index values rise fram around 4 SCI units at 2740m to
around 6.5 to 7 units at 5080m. Vitrinite reflectance values rise
from 0.4%to 0.75Z over the same interval. The results show that
the well section becomes middle mature at around 3650m and late
mature at around 5100m. The vitrinite reflectance gradient
suggests that there are no major erosional unconformities within
the section analysed. Extrapolation of the gradient to seabed
suggests that no major post Cretaceous uplift and erosion has

occurred at the well location and that the present day depths of

burial of the sediments analysed are the maximum, or near maximum,
burial depths of these sediments.



BARCOO-1 WELL

OIL AND GAS SOURCE ROCKS (Tables 1 and 2, Figure 3)

Mudstones in the interval 2740m to 3400m contain average to above
average organic carbon contents of between 1.112 and 4.74%.
Pyrolysis analysis of these samples shows moderate to high
hydrogen indices of between 132 and 312, which associated with low
oxygen indices indicates significant content of waxy and algal
kerogen. This is confirmed by visual kerogen analysis which shows
20%Z, 10Z and 40% oil-prone kerogen content at 2740m to 2790m,
3290m to 3340m and 3370m to 3400m respectively.

Analysis of electric logs supplied suggests a cumulative thiclkness
of 20m of shaly source rocks between 2740m and 2790m, and 160m
between 3220m and 3380m. In the latter interval, analyses suggest
that the interval 3220m to 3350m has an average organic carbon
content of around 1.422 and an oil-prone kerogen content of 10%,
while the interval 3350m to 3380m has an organic carbon content of
4.75% and an oil-prone kerogen content of 40Z. The data shows
only poor oil source potential for the intervals 2740m to 2790m
and 3220m to 3350m and good to very good oil source potential for
the Early Aptian to Middle Cenomanian interval 3350m to 3380m.

Solvent extraction analysis of the sample at 3370m to 3400m shows
very low organic carbon normmalized extract and hydrocarbon yields
of 38 mg/g Corg and 22 mg/g Corg respectively, typical of good
quality source rocks at low maturity levels. The gas chromatogram
of this sample shows a wide alkane distribution pattern ranging
from n-C]] to n-C3g with dominant waxy compounds showing strong
even-over-odd preference in n-Cy4 to n-Cj33.

Extraction, fractionation and gas chromatography of the sample at
2740m to 2790m shows it to contain small quantities of indigenous

hydrocarbons derived from early mature terrestrially sourced waxy
kerogen.

GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1
and 2, Figure 3)

Of the remaining samples analysed only the mudstones at 3880m to
3930m contain above 1Z total organic carbon. Pyrolysis analysis
of this sample shows it to contain only humic kerogen. The
remaining samples contain below average organic carbon contents of
between 0.02%2 and 0.85%Z. Visual kerogen typing of samples in the
interval 3695m to 5080m shows that they contain predominantly
humic kerogen with a maximum of 10% oil-prone kerogen content.

These samples have no significant oil or gas source potential.



WELL: BARCO0-{

KERGGEN COMPOSITION | KEROGEN COMPQSITION (o wt
{% vol.} {by caiculation trom
i {by mucrascopic exanunation) pyrolysis data)
Q-
= VITRINITE =3 o
SAMPLE | T | GENERAUSED | SPORE COLOUR |geriecTiviry| L. | g
DEPTH | & LITHOLOGY INDEX (1-10) : s || E| 5|58 ¢8
(METRES) | S (R ail av %) g g g S| 2] 3| &
s g s & 2| 5| 2 %
2 -
2702 Masstrichtisn
2749 Late Turcuisn-Late
Campanian
2740-2790 | Ctg | MDST, 1t gy, slty + 4.5 0.40(3) 20 60 20
50Z LST, v lt gy, arg
P MDST, lt gy, slty 40 40 * 20
3007 Barremiao-Middle
Cenomsnisn
3290-3340 | Ctg | MDST, med gy, slty + 4.5-5.0 0.49(1S) 30 60 10
40% LST, whe-lt-gy,
sity
P MDST, med gy, slty 60 30 * 10
3370~-3400 P MDST, med-med dk gy, 50 10 10 30
occ carb
3695 Late Heocomisn
3760-3790 |Ctg | MDST, med-lt gy + S50% 5.0-5.5 0.56(11) 60 35 S
LST, vht, v it gy
3798 Late Callovieo—
Oz fordian
3830 Aalenisn-Bathonian
3880-3930 P MDST, med It gy-med 70 30 * »
gy, v slty
4128 Early Jurassic
4140-4190 Ceg SND + manr MDST, med 5.0-5.5 0.53(1) 70 30 cr
le gy-med gy
4210-4260 " SND + mnr MDST, a/a 5.0-5.5 0.51(6) 65 30 5
4420~6450 " SND, arkosic 5.5-6.0 0.57(3) 65 30 5
4560-4600 L MDST, med gy + 202 5.5-6.0 0.69(6) 50 40 - 10
SLIST, lt gy-wht
4748 Horian-Rhaetian
4750-4800 o MDST, v lt gy + 203 6.0-6.5 0.74(9) 55 40 5
SND/SST, wht
4950-5000 Y MDST, med-lt-gy + 6.5=-7.0 . 0.66(2) 55 40 5
70% SLTST, v lt gy +
mnr SND/SST, wht
5050~5080 " MDST, v lt gy-lt gy 6.5-7.0 0.76(1) 50 | 45 )

Table 1

Maturity and Kerogen Composition Data
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GENERAL DATA CHEMICAL ANALYSIS DATA
2 PYRQOLYSIS SOLVENT EXTRACTION
z EXTRACT
g: § - (%] g‘ ..’5 g g e = ‘2 ‘g CUMPOSHAI}'JN =l
[=] s e R - s
SAMPLE | | 32 |S| 2|2 |z |5E|E-|83| 2,25zl ¢
DEPTH w ANALYSED LITHOLOGY 2s | £ | 2z | 2| 23 || 58 |==| 5 [2=|28|28|=E
z ESIE| B (S| 5|55 || 23|02 88(8(28(38|32
(METRES) | = 2 | g g 2 o= p -] ggag §s 23
3 § |E|E|Ss|g8 |8 |[®& [B7|& [E7|38%¢ s
2749 Late Turocaiso—Late
Campaniasn
2740-2790 Ceg | MDST, lt gy, slty + S50% 0.87 530 611 230 26| 36| 6| 58
LST, v 1t gy, arg
P MDST, Lt gy, slty .11 | 435 247 23 | 0.06| 2.85
3007 Barremian-Middle
Cenomanian
3290-3340 Ctg | MDST, med gy, slty + 402 -
LST, wht-lt gy, slty
P MDST, med gy, slty 1.42 | 432] 132 15 | 0.06] 1.98
3370-3400 ceg MDST, med-med dk gy, occ 2.40 915 38 s30 22| 45| 13§ 42
card + 40Z LST, whe, Lt
gy + 10% SLIST, lt gy,
mic
P MDST, a/a 4.76 | 4321 312 7 ]0.02) 15.13
3695 Late Neocowmian
3760-3790 Ctg | MDST, med-lt gy + 502 -
LST, wht, v lt gy
P MDST, med-lt gy 0.85
3795 Late Calloviao—Ox fordian
3830 Aalenisn~-Bathonian
3880-3930 Ctg | MDST, med lt gy—ned gy, -
v slty ¢ 20% LST, wht,
v 1t gy
P MDST, med lt gy-med gy, 1.15 | 430 44 28 | 0.15| 0.60
v slty
4128 Early Jurassic
4140-4190 Ctg SND + mar MDST, a/a -
4210-4260 " SND + mar MDST, a/a -
4270-4300 " SND, arkosic -
4420-4450 = SND, a/a -
4560-4600 " MDST, med gy + 20% SLTST, || -
1t gy-wht
P MDST, med gy 0.66
4748 Horisn—Bhaetian
4750-4800 Ctg | MDST, v lt gy + 20X SND/ w
S§ST, wht
P MDST, v 1t gy 0.28
48004850 Ctg | MDST, a/a, v slty 0.02

Table 2a Chemical Analysis Data




WELL: Barcoo-1

CHEMICAL ANALYSIS DATA

GENERAL DATA
& PYROLYSIS SOLVENT EXTRACTION
= . T
§ z: = : = x é‘ = = =_| 2 g COMPOSITION ()
SAMPLE | = S2|5 22|z |28 ||E:(22] 2, |23).2.2 ¢
DEPTH - ANALYSED LITHOLOGY g= | 3| 2| =z 1] 8 2SS || x5 |x=| 2§ |<~|28[28|s8
=4 z2° x (=} . (4 - - EJ g a 8 =3 FER g:
(METRES) | $ S || 218 |38|z2| 27|22 2°|25|33|33|3¢2
Z 2 b g x a == = SsE| 2 SE :g 5§ 3
5’ S ] z ] E ] - 2 T z “EITE|l ©
4950-5000 | Ctg | MDST, med-lt-gy + 70% -
SLTST, v lt gy ¢ anr SND/
SST, whe
P MDST, med-lt-gy 0.10
P SLTST, v 1t gy 0.05
5025-5050 Ceg | MDST, v 1t gy-lt gy, v 0.06
slty
5050-5080 " MDST, a/a 0.30

Table 2b Chemical Analysis Data
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el xipuaddy

N
BARCOO-} barca0-§
l IN SITU POPULATION I IN SITU POPULATION
SAMPLE  2740-27904 MEMR OF READIIES AMP| 3760-3730 IR F READINGS
3.0 3.0 3.5 3.5 4.0 4.0 4.5 4.5 20 3.5 3.5 5.0 5.5 6.0 20
13 15
10 10
SELECTED CLASS RANGE ~ COUNT 5 SELECTED CLAS C 5
IN-S1TU SPORES 4.5-4.5 2 IN-SITU SFORES 5.0-5.5 2
BLEACHED OR CAVED 3.0-4.0 6 BLEACHED OR CAVED 3.5-3.5 2
STAINED OR REWORKED = ] STAINED OR REWORKED 6.0-6.0 1
i 1 adee7ea9w 10 : 2 3 >d9 9 a7ve v 10
SPORE COLOUR INDEX SPORE COLOUR INDEX
SAMPL 230-33 BRDER OF READINGS SAMPLE  4140-41901 RNNR O REMISS
4.0 4.0 4.0 4.5 4.5 5.0 20 3.5 4.5 5.0 5.5 20
15 13
10 10
SELECTED CLASS RANGE _ COUNT s SELECTED CLASS RANGE ___COUNT s
IN-SITU SPORES 4.5-5.0 3 IN-SI1TU SPORES 3.0-5.5 2
BLEACHED OR CAVED 4.0-4.0 3 BLEACHED OR CAVED 3.5-4.9 2
STAINED OR REWORKED = 0 STAINED OR REWURKED - 1}
133087800 1 a®2ena7® w10
SPORE COLOUR LNDEX SPORE COLOUR INDEX
\. J
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SANPLE  4210-42604
3.5 4.0 5.0 5.5

SELECTED CLASS RANGE __ COUNT
IN-SITU SPORES 5.0-5.5 2
BLEACHED OR CAVED 3.5-4.0 2
STAINED OR REWORKED = 0

SAMPLE _4420-44504
4.0 5.5 5.5 6.0

SELECTED CLASS RANGE _ COUNT
IN-SITU SPORES 5.5-6.0 3
BLEACHED OR CAVED 4.0-4.0 1
STAINED OR REWORKED - 0

l IN SITU POPULATION

KR OF READINSS
20 |

15

10

(AR EE NSNS

® 7 ®m 9w 10

°
OLOUR INDEX

%-
8
[w ]

MANER OF READINGS
20

15

10

3 2 >3 9 D67 e 20

SPORE COLOUR INDEX

SAMPLE __45€0-4600H
5.5 5.5 6.0 6.0 6.0

SELECTED CLASS RANGE ___COUNT
IN-SITU SPORES 5.5-6.0 5
BLEACHED OR CAVED - 0
STAINED OR REWORKED = 0
SAMPLE _4750-4800H

5.0 5.5 5.5 6.0 6.0 €.5 6.5 7.0

IN-SI1TU SPORES 6.0-6.95 4
BLEACHED OR CAVED 5.0-5.5 3
STAINED OR REWORKED 7.0-7.0 1

l IN SITU FOPULATION

20

13

10

I 2 3906 ”? @D 20

SPORE COLOUR INDEX

10

2 32 e ba7 eV 10

SPORE COLOUR INDEX
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BARCOO-1

SAMPLE _ 4950-5000H

4.0 5.0 5.0 6.0 6.5 6.5 7.0 7.0 7.5

SELECTED CLASS  RANGE  COUNT

IN-SITU SPORES
BLEACHED OR CAVED
STAINED OR REWORKED

SAMPLE _5050-50804

4.5 6.5 7.0 7.0 8.0

[3 A
IN-SITU SPORES
BLEACHED OR CAVED
STAINED OR REWORKED

6.5-7.0 4
4.0~6.0 4
7.5-7.5 1

6.5-7.0 3
4.5-4.5 |
8.0-8.0 1

l IN S1TU POPULATION

MR O BEANISS
20

15

10

8

[4] -
[ 2]
(AN SN BN

-
(-]

3 2 >De0avV® w0

SPORE COLOUR INDEX
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SANPLE  2740-2790%

0.26 0.26 0.29 0.31 0.33 0.33 0.33 0.4 0.37 0.39
0.40 0.41 0.44 0.59 0.61 0.65 0.66 0.72 0.72 0.73
0.75 0.77 0.7 0.78 0.80 0.81 0.83 0.89 0.89 0.90
0.90 0.94 0.94 0.95 0.96 0.97 1.00 1.08 1.17

LECTEP CLAS RANGE (1) COUN )
0 S1TU VITRINITE 0.37-0.44 5 0.40 0.03
LIPTINITE/CAVINGS 0.26-0.34 8 0.31 0.03

IMERTINITE/REVORKED  0.59-1.17 26 0.84 0.14

-33400
0.35 0.40 0.43 0.45 0.45 0.48 0.48 0.49 0.49 0.50
0.50 0.51 0.32 0.52 0.35 0.55 0.57 0.58 0.39 0.61
0.6¢ 0.64 0.64 0.65 0.66 0.68 0.71 0.75 0,78 0.64
0.88 0.88 0.89 0.90 0.93 0.93 0.94 0.95 0.95 0.96
0.96 0.93 1.00 1.04 1.06 §.09 1.37 1.22 1.38

LECTED CLAS! RANGE (1) COuMy AV(D) ST.
1M SITU VITRINITE 0.40-0.55 1S 0.49 0.0¢4
LIPTINITE/CAVINGS 0.35-0.35 1o 0.3

INERTINITE/REUORKED  0.57-1.38 33 0.86 0.20

]

KUNBER OF READINSS
30 |

3

20

8
0.2 0.4 0.6 0.8 1.0 1:2 1.4 1.6 1.62.0 2.2 2.4
VIIRINITE REFLECTAMCE ( RAMDON 1)

KUMBER OF READINGS
0

2]

0

0.20.4 0.6 0.8 1.0 1.2 1.4 1.6 1.0
X VITRINITE REFLECTANCE ( RANDOM T )

SARLE 216031508
0.48 6.51 0.54 0.35 0.56 0.56 0.36 0.58 0.58 0.59
0.62 0.64 0.64 0.64 0.69 0.720.75 0.77 0.78 0.79
0.79 0.83 0.8¢ 0.63 0.83 0.87 0.68 0.88 0.89 0.9
0.99 0.90 0.9 0.95 0.95 1.01 1.00 1.05 5.06 1.06
1.08 1.09 1.92 0.24 4.24 §.27

€T A
1N SHTU VITRINITE

(1)_Ccount AW(D)
0.48-0.62 N 0.5 0.04

INERTINITE/RENORXED  0.6¢4-1.2] 35 0.9 op

ANPL -41 )
0.53 0.74 0.75 0.92 0.62 6.85 0.86 0.86 0.87 0.9
0.92 0.92 0.93 0.93 0.95 0.96 0.97 0.98 0.99 0.99
1.02 1.03 1.05 1.06 1.07 1.07 1.07 §.07 L.10 L. 10
SO0 009 007 1,20 0.32 .04 .40 3.49

I SUTU VITRINGIE 0.33-0.51 | 0.3

INERTAMITE/RENORKED  0.74-0.49 37 .03 01

e

LECT ) _com (D

NUNBER OF READINSS

3

25 ]

4

]

15 ]

4

10 ]

VITRINITE REFLECTANCE ( RANDOM 1 )

MUMBER OF READINGS

0.20.40.60.81.01.21.414.61.02.0
VITRINITE REFLECTANCE ¢ RANDOM X )
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SANPLE _4210-426/

0.39 0.41 0.43 0.44 0.47 0.49 0.51 0.52 0.53 0.56
0.63 0.65 0.67 0.72 0.73 0.77 0.62 0.85 0.88 0.90
0.92 0.92 0.92 0.93 0.99 0.99 1.00 1.02 1.05 1.06
1.09 1.08 1.10 100 004 1,16 107 .48 120 0. 42

LECTED CLASS BANSE (1) €1 1) s
INSIUVLRINITE  0.47-0.56 6  0.51 0.0
LIPTINITE/CAVINGS  0.39-0.44 4 0.42 0.02

IKERTINITE/REUORKED  0.63-1.42 30 0.97 0.19

SANPLE  4420-44508
0.33 0.56 0.59 0.70 0.75 0.76 0.90 0.97 1.02 1.03

.04 1,05 1.05 1.07 1.09 1.43 0.14 006 0.17 L.07
1,00 1.19 1,20 1.22 .22 .22 4.22 .23 .25 0. 26
1,29 1,32 1,32 £.33 1.33 1.39 1.43 1.5}

LECTER € ANGE ( ()
N SITU VITRINIIE 0.35-0.59 3 0.57 0.02

INERVIMITE/REUORKED  0.70-0.50 35 15 ok

.

MUBBER OF READINGS
30

3
0

Vllllllli REFLECTANCE ( RANDON T )

o]

2

VITRINITE REFLECTAMCE ( RANMS T )

SAMPLE_4560-4500

0.43 0.44 0.49 0.50 0.35 0.61 0.63 0.74 0.73 0.73
0.73 0.79 0.83 0.86 0.88 0.92 0.92 0.93 0.93 0.4
0.98 0.99 1.00 §.01 1.05 1.06 1.07 1.08 1.09 1.1
002 0,02 0,03 006 0,09 £.23 0.25 0.27 1.31 0.2
1.35 1.39 0.40 1.45 .48 1.50 1.83 (.34 1.9 L.6Y
1.68

LECT AS! ) (1)
% SUTU VITRINITE 0.61-0.73 & 0.69 0.05
LIPTINITE/CAVINGS 0.43-0.55 3 0.48 0.05

INERTINITE/REUORKED  0.79-1.66 40 .18 o

SAWPLE 4730-4800N

9.39 0.48 0.51 0.5€ 0.68 0.71 0.74 0.72 0.72 0.74
0.78 0.79 0.79 0.82 0.64 0.49 0.92 0.94 0.94 0.99
0.99 1,00 1.05 1.06 §.07 1.08 1.08 4.10 1.12 1.7
000 0,19 1,20 026 .25 3.26 1.20 .29 1.31 0.23
.37 0,40 1.42 1.46 .50 1.52 0.52 097 0.69 0. 24
1.9 2.6

ClED € (
18 6110 ViTRINITE 0.68-0.79 9 o.M 004
LIPHINIIE/CAVINGS  0.39-0.56 ¢ 0.4 0.07

IMERTINIIE/RENORKED  0.82-2.49 29 L2 033

MUNBER OF READINGS
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SANPLE _4950-50008

0.39 0.39 0.41 0.64 0.67 0.82 0.84 0.69 0.92 0.99
1.06 1,08 1.09 £.10 £.32 1.18 .20 1.2 1.2) L. 22
0,22 0.23 0.24 .25 1.26 1.20 0.27 1.30 031 .32
1.32 1,33 1.35 1.36 1.37 £.38 1.39 1.40 1.41 1.2
1.43 1.48 1.60 1.62 1.64 1.65 2.04 2.17 - )

LECTED CLAS ( AV(Y)  ST.DEV
10 SIIU VITRIKETE 0.64-0.67 2 0.66 0.02
LIPTINITE/CAVINGS 0.29-0.41 2 0.4 0.0

IMERTIMITE/REVORKED  0.82-2.17 43 .30 00

30-508
0.8 0.76 0.97 1.00 1.06 1.06 §.07 1.08 £.10 1.12
003 004 0,18 1009 0,20 .22 .20 1.26 1.3 .35
1.36 1,37 1.37 1.37 1.39 1.40 1.4} 1.45 1.47 1.50
1.52 1,53 1.54 1.55 1.3 1.38 1.5 .70 8.72 1.80
1.80 2.06

ELECTED CLASS Al
1N STTU VITRINITE 0.76-0.76 | 0.76
LIPFINITE/CAVINGS - 0.58-0.58 | 0.58
INERTINITE/REWORKED  0.97-2.06 40 1.3 0.25

(1) Couny A 1N:.1}

NUNBER OF READINGS
k)

<]

VITRINITE l!ffl(tlllﬁ { RANDON T I

MUNBER OF READINGS
k[

0]

AR p
0.20.4 0.6 0.8 1.0 l.? [ K} 1.6 1.82.0222.4

VITRIRITE REFLECTAXCE ¢ RANDON X )




- 10 -

BREWSTER-1A WELL

SUMMARY

Geochemical analysis of selected samples from the interval 2000m
to 4650m of the Brewster-lA shows that the well section becomes
middle mature at around 2000m, late mature at around 2850m and
post mature for oil generation at 3900m.- The interpreted
reflectance gradient shows no major erosional unconformities
within the section analysed. Extrapolation of the gradient to
seabed suggests no major post Campanian uplift and erosion at the
well location. The sediments analysed. are currently at or near
their maximum burial depths.

The samples analysed have no significant o0il or gas source
potential. Samples at 3275m to 3295m and 3610m to 3620m contain
migrant oil derived from mature waxy kerogens. The sample at

3610m to 3620m may also contain small quantities of a biodegraded
oil residue.

GENERAL COMMENTS

Basin: Browse Basin,

Location: 13° 54' 49.3"s, 123° 15' 28.5"E.

Operator and date of drilling: Woodside Petroleum Pty Ltd, 1980.
Well Status: Plugged and abandoned with gas shows.

TD: 4703m.

Mud data: Seawater/Gel system: Seabed to 240lm.
Seawater/Brine/Polymer system: 240lm to 4703m TD.

Casing data: 30" at 299m, 20" at 624m, '133/3" at 2366a, 95/8" at
3658m, 7" at 4220m. :

BHT data: 50°C at 240lm, after 6.8 hours stopped circulationm.
9 °C at 3675m, after 10.4 hours stopped circulatioa.
121°C at 4178m, after 8.8 hours stopped circulationm.
148°C at 4554m, after 10.25 hours stopped circulation.
154°C at 4683.5m, after 10.75 hours stopped circulation.
152°C at 4699m, after 7.75 hours stopped circulation.

Elevation: RT 8m ASL.

Water Depth: 256m.



-11 -

BREWSTER-1A WELL

Interval analysed: 2000m to 4650m.

Age of interval énalysed:

begchs (in metres)

Late Cretaceous ; 2000-2425
Early-Late Cretaceous 2425-3310
Early Cretaceous 3310-3942
Late Jurassic 3942-4455
Middle-Late Jurassic 4455-4650

Sample type and quality: Dried ditch cuttings of good quality for
geochemical analysis.

Maturation data quality:

a) Vitrinite Reflectance: The samples analysed yielded
sufficient vitrinite for measur ements but
interpretation was hampered by high content of
reworked kerogen. Results: Fair.

b) Spore Colour Index: The samples analysed yielded
sufficient in situ sporomorphs for measurements.
Results: Good.
Source Rock data quality: Fair.

Gas chromatography run at: 3220m to 3230m, 3275m to 3295m, 3610m
to 3620m and 4355m to 4370m.

MATURATION (Table 1, Figures 1 and 2, Appendices 1 and 2)

Spore colour index values rise from interpreted values of around 5
SCI units at 2000m to around 10 SCI units at 4650m. Vitrinite
reflectance values rise from 0.5% to around 1.8% over the same
interval. The results show that the well section becomes middle
mature at around 2000m, late mature at around 2850m, and post
mature at 3900m. The section below 3900m is post mature for oil
generation and mature for gas generation.

The interpreted reflectance gradient shows no major erosional
unconformities within the section analysed. Extrapolation of the
gradient to seabed suggests no major post Late Cretaceous uplift
and erosion at the well location. The sediments analysed are
currently at or near their maximum burial depths.
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BREWSTER-1A WELL

OIL AND GAS SOURCE ROCKS (Tables ! and 2, Figure 3)

No oil or gas source rocks have been identified within the section
analysed.

GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1
and 2, Figure 3)

Of the samples analysed, mudstones at 2000m to 2010m, 3220m to
3230m and within the intervals 3460m to 3770m and 4355m to 4650m
contained average to slightly above average organic carbon
contents of between 1.14% and 2.44%. Pyrolysis analysis of these
samples yielded low hydrogen indices (24 to 53) and high Tmax
values (452-481°C) for the samples at 3760m to 3770m, the
extracted residue of the samples at 4355m to 4370m and samples in
the interval 4420m to 4650m. Samples at 3220m to 3230m and in the
interval 3460m to 3620m gave higher hydrogen indices (86 to 171)
and lower Tmax values (433 to 443°C). The data for these samples
suggests that they contain either small quantities of caved or
contaminant material, the Tmax values being anomalously low at the
high level of maturity of the sample (SCI 7.5). Visual kerogen
data show the samples analysed to contain only humic indigenous
kerogens.

Extraction data shows that samples at 3220m to 3230m and 4355m to
4370m contain very low total extract and hydrocarbon yields. Very
low organic carbon normalized hydrocarbon yields confirm the late
" mature stage of these samples. Gas chromatography analyses of the
alkane fractions show wide distribution patterns characteristic of
hydrocarbons generated from a waxy kerogen at middle to late
maturity level. The relatively high proportion of hydrocarbons in
the extracts (54.6% and 73.6%) suggests that these samples are
stained by a migrant oil which is slightly biodegraded.

Extraction of samples at 3275m to 3295m and 3610m to 3620m yielded
greater quantities of extractable bitumen. Fractionation and gas
chromatography analysis of these extracts shows that represent
migrant hydrocarbons derived from mature waxy kerogens. The
extract at 3610m to 3620m may also contain same biodegraded oil
residue.



WELL: BREWSTER-1A

KEROGEN COMPOSITION | KEROGEN COMPOSITION o wi.)
{% vol.) (by caiculauon from
w (by microscopic examunation) pyrolysis datal
a
= VITRINITE o |
SMA | o | cenerauseD SPORE COLOUR |gerectviry| « | o | - |« | o | E| E
- X = - ad = = -3 =
(METRES) | = LITHOLOGY INDEX (1-10) {R oil av %) z z 5 z | 3| g g
' < = = s | E| 12| 2
] Z H b 2 s < x
z £ 3 -
< 3
1900 Coniacian~
Maastrichtian
2000-2010 P SLTST, yel gy 65 35 o »
2110-2120 Ctg | MDST, gy gn, calc 6.5-7.0rew 0.50(4) 40 50 10
2310-2320 " LM (fibre + 7.0revw 0.34(6)cvd 20 10 70
cellophane flake)
+ mar LST, lt gn gy
2425 Apt i sn—Cenomanisn
2450-2460 " MDST, lt ol gy + mnr 6.0-6.5 0.59(5) s5 40 5
SND
2560-2570 " MDST, med gy, calc 6.5 0.61(19) 50 45 5
2670~-2680 " MDST, a/a 6.5 0.68(3) 40 50 10
2780~-2790 " MDST, med-dk gy, calc 6.5-7.0 0.73(12) 50 40 10
2890-2900 | " MDST, a/a 6.5-7.0 0.80(12) 30 60 10
3000-3010 " MDST, med gy, calc 7.5 0.82(11) 40 60 mar
3110-3120 | " |wuDST, a/a 5.5cvd 0.92(7) 35 60 5
3220-3230 » MDST, a/a 8.0 0.89(7) 70 30 | er
3310 Late Neocomian
3310-3320 " MDST, med gy, calc 7.5-8.0 0.89(9) S5 40 5
3660-3470 | " | MDST, dk yel brm 8.0-8.5 1.17¢3) 40 60 | mor
3610-3620 " MDST, dk yel bra 8.0-8.5 1.17(10) 90 10 tr
3760-3770 = MDST, dusky yel brm 8.5 1.19(7) 80 20 *
3863 Berriasian
3885-3895 " MDST, yel gy 8.5 1.37(8) 70 20 10
39462 Petrel Pun Mbr "A"
Eqv
4173 Petrel Fun Mbr "B3"
Bqv
4225-6260 | " |MDST, yel gy-med gy, 9.0 1.65(13) 70 30 »
slty + anr SND
4355-4370 = MDST, med gy, slty 9.0 1.74(14) 80 10 10
4420-4435 * | MDST, a/a + manr SND 9.0 1.72(9) 80 20 *
+ mica contam
4455 Petrel Pmn Mbr "C"
Eqv
4525-4540 " MDST, brn gy + mic - 9.0 1.99(3) 75 5 »
contam
4635-4650 = MDST, med gy + 202 8.5cvd 2.10(4) 80 20 *
SND

Table 1 Maturity and Kerogen Composition Data




WELL: BREWSTER-1A

GENERAL DATA

CHEMICAL ANALYSIS DATA

§ PYROLYSIS SOLVENT EXTRACTION
-
- 3 x < = > E = = - ] ] cuu%rs’:‘riugn =)
S = - =1 - z el <Q Q - Z 2 - .
SAMPLE | = S| 5| 2|2 |z || 2,23 2.|23].2[.2| 4
DEPTH b ANALYSED LITHOLOGY 25| g é z = g5 x 5 == 3 sls= 23|28 g
(METRES) | § : S |E|Sl&|5|zz| 2|z E° HEHEHEE
¢ || S| 2|3 |2=||5 |58 & |sE|38|38|<2
g S ] = =] g 2 = e £ E° H R
1900 Coniscisn-Maastrichtian
2000-2010 Ctg | SND, yel gy, arg + 50% -
SLTST, yel gy
P SLTST, yel gy 1.28 | 428] 61 153 | 0.08| 0.85
2110-2120 Ctg | MDST, gy gu, calc 0.10
2245-2250 L Mnr MDST, gy gn + LOM -
(Cellophana flakes)
P MDST, gy 8o 0.05
2310-2320 Ctg | Mar LST, lt gn gy + LM -
(fibre + Cellophane
flakes)
| 4 LST, lt gn gy 0.02
2340-2350 Ctg | MDST, yel gy, v calc + -
abnt fibre coautam ¢ mar
SND
P MDST, yel gy, v calc 0.36
2425 Aptiso-Cenowanian
2450-2460 Ceg | MDST, lt ol gy + amr SND -
P MDST, lt ol gy 0.28
2560-2570 Ctg | MDST, med gy, cale 0.23
2670-2680 w MDST, a/a 0.87
2780-2790 " MDST, med-dk gy, calec 0.81
2890-2900 " MDST, a/s 0.99
3000-3010 " MDST, med gy, cale 0.94
3110~3120 " MDST, a/a 0.7%
3220-3230 " MDST, a/a 1.14 | 4431 171 161 | 0,29 2.74 31S 28| 170 6| 21| 277
3275-3295 " MDST, lt-med gy 0.83 728 87} 1380 46| 62 11§ 47
3i1o0 Late Neocamisn
3310-3320 W MDST, med gy, calc 0.54
3460-3470 v MDST, dk yel bn. 1.51 437| 152 | 2649 | 0.14| 2.67
3610-3620 ® MDST, dk yel bram 1.92 | 433 86 123 0.21 2.09 2090 109 | 1140 59| 45| 10| 45
3760-3770 L MDST, dusky yel, brn 2.37 | 452| 26 65 | 0.33) 0.93
3863 Berriasian
3885-3895 " MDST, yel gy 0.38
3942 Petrel Pun Mbr "A" Eqv
4173 Patrel Fum Mbr "B" Eqv
4225-4240 " MDST, yel gy-med gy, 0.50
slty ¢ mar SND
4355-4370 " MDST, med gy, slty 1.23 | ~pP| 188 | 116 | 0.37) 23.68 380 31 180 15| 461 2{ 52
P After extraction 0.85 455 48 154 0.11 0.46

Table 2a Chemical Analysis Data




WELL: BREWSTER-1A

GENERAL DATA

CHEMICAL ANALYSIS DATA

o PYROLYSIS SOLVENT EXTRACTION
z x EXTRACT
g E = : é g § g _ E 5 = g gs COMPOSITION (]
SAMPLE S| 3| 2| 2|z |Zel|le-|23| 2 (22|.2| 28| «
= = < E %= - 28|
@ | ot | o | avarseumiower | S| Sz ) ) 8|28 ) 55|53 51|53l s
(METRES) | S | $T|E| €| 8|5 |E2|=2"|z5 §°|Eg|i3liilz
2 g || 5|z |38 [&=|5 |2¢8 SE|32|88|%2
g S = z = g e - - £ = 3 '-'
44204435 | Ctg | MDST, med gy, slty + 1.51 | 44| 38 | 148 | 0.28| o.81
manr SND
4453 Petrel Fan Mdr "C" Bqv
4525-4540 # MDST, bra gy 1.46 | 489{ 26 | 179 [ 0.22| 0.45
4635-4650 " | MDST, med gy + 20% SND + || -
fibre/cellophane flake
contam
P | MDST, med gy 2.66 | 481 $3 | 37 |0.17| 1.55

Table 2b Chemical Analysis Data
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Brewster-1A
3220-3230m
Aptian-Cenomanian
SCTr 8.0

Pr/Ph = 0.83
Pr/a-Cy7 * 0.66
Ph/a~Cyg = 0.30
(%44 1.15

'\

-

Brewster-lA
3275-3295m

~ Aptian-Cencmanian

sCt 8.0

Pr/Ph = 2.27
Pr/n=Cyy = 1.20
Ph/n-Cjg = 0.53
[%4:3 = 0.92

Brewster-lA
3610-3620m
Late Neocomian
SCL 8.0-8.5
Pr/Ph = 1.91
Pr/a~Cj7 = 0.61
Ph/a-C;g = 0.26
CPI = 0.97

— )

Figure 3a



 Ppetrel Fm Mbr "B"

Brewster~l1A
4355-4370m

SCI 9.0
Pr/Ph = 2.45
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Ph/a-Cjg = 0.28
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Figure 3b
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BREWSTER- 1A

SAHMPLE 2] 10-2120M

4.0 4.5 5.0 6.5 7.0 7.0

SELECTED CLASS RANGE  COUNT
IN-SITU SPORES = 0
BLEACHED OR CAVED 4.0-5.0 3
STAINED OR REWORKED 6.5-7.0 3

S £ 2310-2320
7.0

SELECTED CLASS RANGE __ COUNT

IN-SITU SPORES = 0o
BLEACHED OR CAVED - o
STAINED OR REWORKED 7.0-7.0

l IN SITU POPULATION

MEMER & REANINGS

15

10

Ll il b bl s bttt

1 >3 9 D6 7®VY 10

SPORE COLOUR INDEX

MONER OF READIISS

15

10

0 T O W T O O O O 5 W O G R U O

I3 Demevre v o

SPORE COLOUR INDEX

BREWSTER-1A
SAMPLE 2450-2

3.0 6.9 6.0 €.5 9.0

SELECTED CLASS RANGE  COUNY
IN-SITU SPORES 6.0-6.5 3
BLEACHED OR CAVED 3.0-3.0 1
STAINED DR REWORKED 9.0-9.0

SAMPLE 2560-2570M
4.9 6.5 7.0 8.5 9.5

SELECTED CLASS RANGE  COUNT
IN-S1TU SFORES 6.5-€.5 1
BLEACHED OR CAVED 4.0-4.0 1
STAINED OR REWORKED 7.0-9.5 3

. IN SITU POPULATION

MURBER OF READINGS
20

13

10

i3 3 me 789 10

SPORE COLOUR INDEX

R O READINES
20

10

| O T T O

3 2398 67 09 10

SPORE COLOUR INDEX




q} xipuaddy

Rescarch"

BREWSTER-14

SAMPLE 2670-2€80M

6.5 9.5 10.0
SELECTED CLASS RANGE __ COUNT
IN-SITU SPORES 6.5-6.5 |
BLEACHED OR CAVED - )
STAINED OR REWORKED 9.5-10.0 2

SAMPLE 2780-2790M

4.0 5.5 6.0 6.0 6.0 6.0 6.5 7.0 9.0

SELECTED CLASS RANGE _ COUNT

IN-SITU SPORES
BLEACHED OR CAVED
STAINED OR REWORKED

6.5-7.0 2
4.0-6.0 6
9.0-9.0 1

l IN SITU POPULATION

RENR W READINSS
20

15

10

2 3 38 067 @9 110

SPORE COLOUR INDEX

WD O PSS
20

15

10

[(F AR SN BN RN BE NN

1 39066789 10

SPORE COLOUR INDEX

),

BREWSTER-1A

SAMPLE__2690-2900H

6.9 7.0 7.0 8.5 9.0 9.5 10.0

SELECTED CLASS RANGE  COUNT
IN-S1TU SPORES 6.5-7.0 3
BLEACHED OR CAVED = 0

STAINED OR REWORKED 8.5-10.0 4

SAPLE _3000-3010H
7.5 8.5 8.5 9.0 9.0 9.5

SELECTED CLASS  RANGE  COUNT

IN-SITU SPORES 7.5-7.5
BLEACHED OR CAVED -
STAINED OR REWORKED 8.5-9.3

1
V]
S

l IN S1TU POPULATION

10

A adesEs 8 7?0990

SPORE COLOUR INDEX

13
10

S

B 3 Do @e 78 IO

SPORE COLOUR INDEX
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l IN SITU POFULATION

HSTER-1A

l IN SITU POPULATION

SAMPLE  3]110-3}201 WAMR OF REAMIISS SAMPLE  3310-3320H MNRER OF READINGS
5.5 5.5 8.5 9.0 9.5 10.0 20 €.0 €.5 7.0 7.5 7.5 8.0 8.5 9.0 20
15 15
10 10
ECTED CLASS s ASS &
IN-S1TU SPOKRES - 0 IN-SITU SFORES 7.5-8.0 3
BLEACHED OR CAVED 5.5-5.5 2 BLEACHED QR CAVED 6.0-7.0 3
STAINED OR REWORKED 8.5-10.0 4 STAINED OR REWORKED 8.5-9.0 2
3 3 B 9 ® 6 7 09 30 1 2 3 90D YO VP 10
SPORE COLOUR INDEX SPORE COLOUR INDEX
SAMPLE  3220-3230M MR OF READIISS SAMPLE 3460-3470H NER OF READIS
€.0 €.5 8.0 8.0 9.0 9.0 9.5 10.0 10.0 20 €.0 6.0 6.5 7.5 7.5 7.5 7.9 8.0 6.5 8.5 20
10.0
15 15
10 10
SELECTED CLASS _ RANGE COUNT 5 SELECTED CLASS  RANGE  COUNT s
IN-SITU SPORES 8.0-8.0 2 IN-S1TU SPORES 8.0-8.5 3
BLEACHED OR CAVED 6.0-6.9 2 BLEACHED OR CAVED 6.0-7.5 7
STAINED OR REWORKED 9.0-10.0 § STAINED OR REWORKED 10.0-10.0 1|
23 3 % 9O 7 89 10 3 2 D99 0 7e 9o
SPORE COLOUR INDEX SPORE COLOUR INDEX
_
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BREWSTER-1A

SAMPLE  3610-3620M
8.0 8.0 8.9 8.5 9.0 9.0

SELECTED CLASS RANGE _ COUNT
IN-SITU SFORES 8.0-8.5 4
BLEACHED OR CAVED - 0

STAINED OR REWORKED 9.0-9.0 2

SAMPLE 37€0-3770M
8.9 9.0 9.0 9.5 9.5 10.0 10.9

LECTED CLAS! R C
IN-SITU SPORES 8.5-68.5 1
BLEACHED OR CAVED -
STAINED OF REWORKED 9.0-10.0 6

l IN S1TU POFULATION

MR OF SEADINES
z0

15

10

(TS NSNS

A 239 06a7e 9 0

SPORE COLOUR INDEX

IR OF READIISS

15

10

1 2 329087099 10

SPORE COLOUR INDEX

SAMPLE _3865-3899M
4.0 5.5 8.0 8.5 9.5

SELECTED CLASS _ RANGE  COUNT
IN-S1TU SPORES 8.5-8.5 1

BLEACHED OR CAVED 4.0-8.0 3
STAINED OR REWORKED 9.5-9.5 1

SAMPLE 422542404
9.0 9.0 9.0 9.5 10.0 10.0

SELECTED CLASS RANGE ___ COUNT
IN-SITU SPORES 9.0-9.0 3
BLEACHED OR CAVED = (1]

STAINED OR REWORKED 9.5-10.0 3

I IN SITU POPUILATION

15

10

23 3 D9 D67 e 9 10

SPORE COLOUR INDEX

15

10

A a>Dae a7 B9 10

SPORE COLOUR INDEX




8| Xipuaddy

- ggseax i

BFEWSTER-1A

SAMPLE 4355-43701

8.5 9.0 9.5 10.0

SELECTED CLASS RANGE __ COUNT
IN-SITU SFORES 9.0-9.0 |

BLEACHED OR CAVED 8.5-8.5 1
STAINED OR REWORKED 9.5-10.0 2

SAMPLE _ 4420-44354
9.0 9.5 10.0 10.0

SELECTED CLASS RANGE __ COUNY
IN-SITU SPORES 9.0-9.0 1

BLEACHED OR CAVED =
STAINED OR REWORKED 9.5-10.0 3

l IN SITY FOPULATION

MURDER OF READINGS
20

15

10

A 2308 7089 310

SPORE COLOUR ENDEX

IRRBER OF READINGS
20

15

10

2 2 D9 D 7?8 P 30

SPORE COLOUR INDEX

BREEWSTER-1A

SAMFLE  4525-45408
8.0 8.5 9.0 10,0

SELECVED CLASS _RANGE __ COUNT
IN-SETU SPORES 9.0-9.0

BLEACHED OR CAVED 8.0-8.5 2
STAINED OR REWORKED  10.0-10.0 |

E_4635-4£5¢
8.3 9.5 9.5 10.0 10,0 10.0 10.0

SELECTED CLASS RANGE __ COUNT
IN-SI1TU SPORES al 0
BLEACHED OR CAVED 8.5-8.5 1
STAINED OKR REWORKED 9.5-10.0 6

I IN S1TU POPULATION

WRSER OF READINGS
20

15

10

[ I IS S 0 U 0 1D SN O SR

a2 2aa23s o8 7 a9 10

SPORE COLOUR INDEX

MMDER OF READINGS
0 |

15

10

[ U AN AT B0 N 18 0 W |

4 32 30 D068 78 9 20

SPORE COLOUR INDEX
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SREUSTER- 14

SANPLE  2110-21208
0.45 0.49 0.50 0.54 0.56 0.56 0.59 0.58 0.61 0.6¢

0.65 0.66 0.67 0.70 0.70 0.72 0.75 0.76 0.76 0.76
0.8] 0.82 0.82 0.83 0.84 0.85 0.89 0.92 1.06

SELECTED CLASS RANGE (1) COUMY AV(Y) ST.DEV

18 SiTU VITRINITE 0.45-0.4 4 0.50 0.04

IMERTINIVE/REWORKED  0.36-1.06 25 .74 0.12

SAWPLE _ 2310-23208
0.27 0.28 0.32 0.36 0.39 0.4 0.79 0.89 0.91 0.92
0.920.99 1.12 105 .19

SELECTED CLASS RANGE (1) COUNT AV(T) §T.

0.27-0.43 & 0.34 0.08
0.99 0.14

LIPTINITE/CAVINGS
IKERTINITE/REWORKED  0.79-1.19 9

v

KUNBER OF READINGS

30

)

n
0.20.40.60.0101214161.8202.22.4
VITRINITE REFLECTANCE ( RAXDOW 1 )

MMBER OF READINGS

T ¥

0.2 0.4 060810012 1.4 1.6 1.82.02.2 2.4
VITRINITE REFLECTANCE ( RANDON T )

_J

BRENSTER-1A

SANPLE 2450-2460H

0.39 0.41 0.42 0.48 0.48 0.50 0.33 0.33 0.33 0.57
0.50 0.5 0.59 0.62 0.64 0.69 0.74 0.78 0.79 0.80
0.87 0.89 0.98 0.98 0.99 £.00 1.6

ELECTED CLASS (J)_CoMT_4¥(3) SF.DEY

1N STIU VITRINITE 0.57-0.62 3
LIPTINIIE/CAVINGS 0.39-0.53 9
(NERTINITE/RENORKED  0.69-1.16 1)

0.39 0.02
.47 0.05
0.87 0.04

SAPLE 7360-7370M

0.43 0.45 0.47 0.47 0.50 0.50 0.52 0.52 0.5 0.55
0.55 0.56 0.37 0.57 6,58 0.59 0.39 0.60 0.61 0.62
0.63 0.63 0.6¢ 0.64 0.63 0.46 0.67 0.68 0.70 0.7
0.700.73 0.74 0.75 0.75 0.78 0.79 0.60 0.62 0.84
0.85 0.86 0.07 0.89 0.93 0.9 0.97 0.59 1.02 1. 14
1.3

LEC H . T_ AV
I8 S1U viigimiie 0.35-0.68 19 061 0.4
LIPTIMITE/CAVINGS 0.43-0.53 9 0.49 0.0

INERTINITE/REGORKES  0.70-1.34 23 0.87 o0.15

15

© MIMBER OF READINGS

-

Y
0.20.40.60.01.01.21.4 1.6 1.8202224
VITRINITE REFLECIANCE ( RAXDOA T )

5

[}
1204 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
VEIRINITE REFLECTAMCE ( RANDON T )

J
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BREUSIER-1A

SANPLE 2670-26800

0.36 0.37 0.41 0.43 0.43 0.46 0.48 0.49 0.5 0.52
0.52 0.52 0.54 0.59 0.63 0.67 0.71 0.74 0.76 0.77
0.79 0.79 0.81 0.83 0.86 0.91 0.96 0.97 0.99 1.02
1.08 1,10 3,13

LECTED CLASS RANGE (1 (a_§i.
N SITU VITRINITE 0.65-0.71 3 0.68  0.03
LIPTINITE/CAVINGS 0.36-0.59 14 .40 0.0

IRERTINIJE/REVORKED  0.74-0.13 16 0.91 o0.13

SANPLE  2780-2790%

0.4 0.44 0.48 0.48 0.49 0.5) 0.55 0.63 0.66 0.67
0.69 0.69 0.72 0.73 0.24 0.74 0.76 0.77 0.79 0.79
0.82 0.82 0.82 0.82 0.82 0.84 0.84 0.86 0.87 0.88
0.68 0.89 0.89 0.90 0.92 1.2¢

ELECTED CLA ANGE (1)

In SUU viTRINITE 0.66-0.79 12 0.73 0.04
LIPTINITE/CAVINGS 0.43-0.63 @ 0.50 0.06
TMERTINITE/REWORKED  0.02-0.24 16 0.88 o.10

RUNBER OF READINGS
Kl

VITRIMITE REFLECUANCE ( RANDON T )

MUNBER OF READINES
E

»

20

0.2 0.4 0.6 0.0 1.0 1.2 0.4 1.6 1.0

VIIRINETE REFLECTANCE ( BANDOS T )

BREUSIER-1A

SAMPLE _2830-29008

0.36 0.42 0.42 0.46 0.45 0.49 0.49 0.55 0.57 0.59
0.60 0.67 0.68 0.69 0.70 0.70 0.71 0.7 0.73 0.74
0.77 0.78 .79 0.80 0.80 0.80 0.80 0.81 0.81 0.81
0.#:0.65 0.88 0.89 0.69 0.90 0.91 0.92 0.97 0.97
0.99 1,02 4,05 1.05 1.03 .19 1.25 1.53

TED CLASS ANGE (1) C (10 VT
8 SHIU VITRINITE 0.77-0.85 12 0.80 0.02
LIPTINITE/CAVINGS 0.36-0.74¢ 20 0.5% 0.12
INERVIMITE/REMORKED 0.88-1.53 16 .03 on

SANPLE  3000-30108

0.48 0.49 0.50 0.53 0.55 0.55 0.56 0.56 0.54 0.59
0.60 0.61 0.62 0.71 0.74 0.73 0.73 0.79 0.79 0.80
0.80 0.80 0.81 0.02 0.92 0.5 0.7 0.67 0.92 0.9

0.9 0.94 0.93 0.95 0.96 1.02 0.11 1.47

1 [11] {
1N SUTU VETRINLIE 0.79-0.87 1t 0.82 0.03
LIPTINLIE/CAVINGS  0.48-0.72 17 0.3 0.08
INERVINITE/REUORKED  6.92-0.00 10 0.99 0.09

MUMBER OF READINGS
30

4

25 7

VITRINITE REFLECTANCE ¢ RANDOM 1 )

WUNBER OF READINGS
k]

n]

0.20.40.60.81.01
VITRIRITE REFLECTANCE

A6 18202224
{ RANBON T )
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SREWSTER- )A BREUSIER-1A
SANPLE 3110-21208 WUNBER OF READINSS SANPLE _3200-32200 MMBER OF READINSS
0.42 0.45 0.46 0.47 0.48 0.48 0.49 0.49 0.50 0.51 30 0.43 0.43 0.47 0.49 0,52 0.53 0.53 0.55 0.59 0.59 »
0.5¢ 0.55 0.55 0.55 0.56 0.36 0.57 0.57 0.58 0.58 ] 0.59 0.61 0.62 0.63 0.67 0.68 0.69 0.69 0.76 0.76 1
0.61 0.62 0.65 0.69 0.71 0,72 0.73 0.73 0.74 0.76 » ] 0.81 0.81 0.81 0.82 0.8¢ 0.85 0.0 0.97 .88 0.68 ad
0.77 0.81 0.89 0.69 0.91 0.92 0.92 0.9 0.95 1.09 ] 0.90 0.92 0.93 0.94 1.09 1.33 1.34 1.36 ]
.18 1.2 ]
2 2
1
15 15 ]
10 10 ]
H 3
€CTED C RANGE (1) COWN] _ AV(L) LECT ) v (]
I0SUU VITRINITE  0.89-0.9% 7 0.92 0.0 I8 SHU VIIRINIIE  0.85-0.94 9  0.89 0.0
LIPTINITE/CAVINGS  0.42-0.81 32 0.59 0.1 1 LIPHINITE/CAVINGS  0.43-0.8¢ 23 0.64 0.13

INERTINITE/REVORKED  1.09-0.23 3 7 o0

ANPLE  3220-32.

0.40 0.32 0.36 0.60 0.60 0.6 0.63 0.66 0,68 0.73
0.75 0.76 0.77 0.80 0.84 0.86 0.88 0.88 0.89 0.89
0.89 0.90 0.91 £.01 £.03 1.12 1.13 1.16 1.17 L.40
1.9

SLECTEN 04SP BANGE (D) COMT AV(D) G0V
10 S1T6 VIIRINITE 0.00-0.9 7 0.99 0.01
LIPTIMITE/CAVINGS 6.40-0.86 16 0.8 0.12

IRERTINITE/REVORXED  1.01-1.43 8 1.18 0.06

0.20.40.60.0 1.01.21.413.61.82.0 4
VITRIMITE REFLECTANCE ( RANDON T )

NUNBER OF READINGS
»

.20.4 0.6 0.0 1.0 1.2 1.4 1.6 1.8
VITRINITE REFLECTANCE ( RANDOM 1 )

TNERTINITE/REUORKED  1.09-0.35 ¢ LA o0

-347
0.37 0.42 0.47 0.47 .55 0.38 0.60 0.83 0.60 0.70
0.76 0.77 0.78 0.82 0.66 0.66 0.86 0.97 0.80 0.%
0.92 0.92 0.9¢ 0.96 0.99 0.99 1.1) 1.1% 1L.21 1.R2

L A £ (1 T_avad
INSIO VIRINITE  L1-L 3 LT 0.08
LIPINITE/CAVINES  0.37-0.9 2% O.15 0.1

JNERTINITE/REVORKED  1.32-0.22 1 L

141
VITRINITE REFLECTANCE ( RANDOMS I )

0.20.4 0.6 0
VITRINITE REFLECTANCE ¢ RANDOM T )
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BRFWSTER-|A

SANPLE 3610-36208

0.46 0.32 0.57 0.58 0.59 0.60 0.62 0.64 0.65 0.66
0.69 0.76 0.77 0.78 0.80 0.81 0.82 0.82 0.84 0.84
0.85 0.86 0.86 0.87 0.88 0.90 0.91 0.92 0.94 0.93
0.9 0.98 0.99 1.00 1.02 1.04 1.07 1.07 ).12 1.12
1,02 0,03 0,05 007 0,08 1,20 0.2¢ .25 0.33 3.1

SELECTED €1ASS R () \131]
In SITW VITRINVTE 1.12-.25 10 17 0.03
LEPTINITE/CAVINGS 0.48-1.07 38 0.01 0.16

INERVINLIE/RENORKED  1.30-0.31 2 L

SANPLE 3760-37708

0.93 0.98 1.04 .03 1.04 1.08-0.10 §.43 006 L.06
17 5,18 049 1.20 4.26 4.30 3.32 1.33 1.33 LD}
1,40 1.40 1.42 1.43 3.42 £.45 1.45 1.45 1.4] 1.0
0.48 1.55 1.59 1.59 1.60 1.60 .69 0.76 1.8

€ ASS AMGE (1) .
1N SLIU VIIRINIIE §.16-0.26 1 1.1 0.04
LIPTINITE/CAVINGS 6.93-1.11 @ 1.0¢ 0.0

IMERVINIVE/REWORKED  0.31-0.85 24 149 0.4

NUNBER OF READINES

13

10

VITRINITE REFLECTANCE ( RANDON I )

KUNBER OF READINSS

»

51

2]

10 ]

8.2 0.4 0.6 0.8 1.0 1.2 0.4 1.6 1.0 2.0
VIIRINITE REFLECTANCE ¢ -RANDOM T )

BREWSTER- 1A
SANPLE  3883-38954

0.44 0.58 0.75 0.91 0.96 1.00 1.03 .06 8.13 4.18
§.26 §.37 0,37 1.38 5.40 1.40 1.40 1. 40 1.49 1.5
.62 0.66 1.72 1.76 1.77 1,80 1.68

(4] () _§t.
10 SITU VITRINITE 1.26-0.41 @ 1.1 0.05
LIPTINLTE/CAVINGS 0.44-1.18 10 0.9 o.M
INERTIMITE/RENDRKED  0.49-1.88 9 L7 0.42

-42
0,07 0.02 1.22.0.20 0.30 0.30 4.39 0.39 1.39 1.42
5,42 0,43 143 1.44 1,47 1.48 0.49 1,49 193 135
.38 .60 1.63 1.66 1.66 1.69 (.69 1.69 1.71 1.2
0,77 1.60 4.03 1.03 £.69 1.68 1.89 1.90 1.9 1.92
.99 2.08 2.03 2.04

SELECIED CLASS  RANGE (1) COUNT AVID) SI.BEYV
1n SUEU VITRINITE LS 0 .63 0.07
LIPTENITE/CAVINGS 1.07-0.49 18 1.3 0.12
INERTINITE/REMOREED  1.80-2.04 12 .92 008

MUNBER OF READINGS

VITRINITE REFLECTANCE ¢ RANDOM 1 )

WUNBER OF READINGS

0.20.40.60.810.01
VITRINITE REFLECTANCE ¢ RANDON I )
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BREUSTER-14

SANPLE 4355-43708

1.26 1.50 1.56 1.68 £.65 0.60 1.70 1.70 071 .72
§.75 076 .77 1.80 £.8) 1.61 1.63 0.07 1.88 .91
1,92 1.92 1.94 1,94 3.9¢4 1,93 1.98 2.03 2.07 2.08
2.08 2.10 2.12 2.13 2.18 2.21 2.30 2.35 2.35 2,36
2.93 2.62

(4] ASS [ (1] T_AV(L)
0 SITY VITRINITE 1.61-1.83 14 1.4 0.07
LIPTINITE/CAVINGS 1.26-0.56 3 1.4¢ 0.1

IMERTINITE/REVORKED  1.87-2.62 23 21 o

SANPLE 4420-44354
0.68 1.01 119 1.30 1.38 1.33 1.42 1.40 1.51 1. 52
1.53 1.5¢ 1,54 1.55 1.56 1.59 1.59 1.62 1.65 1.69
0.70 174 1,75 1.77 1.70 1.78 1.86 1.50 1.91 1.92
1,99 1.97 1.98 1.99 2.00 2.00 2.04 2.07 2.07 2.07
2.08 2.08 2.0 2.47

CTEQ CLAS! R (1 T_AV(
10 SETU VITRINITE 1.62-1.70 9 172 0.06
LIPTINITE/CAVINGS 0.98-1.59 17 L4 0.2

TMERVINITE/REUORKED  1.86-2.47 18 .03 0.13

NUMBER OF READINGS
K} :

0.2 0.4 0.6 0.8 1.0 1.2 1.4 0.6 1.8 2.0 2.2
VITRINITE REFLECTAMCE ( RANMN T )

MMBER OF READINGS

0.2040.6001.01
VITRIBITE REFLECTANCE ( RANDON T )

SARPLE 457543408

1.07 4.13 1.28 1.20 1.31 .32 1.35 0.38 1.39 1. 42
1,44 0.44 1.44 .46 1.4 0.48 1,52 1.52'1.93 13§
§.956 1.57 1.60 §.62 0.63 1.66 1.67 1.69 1.70 1.0}
073 0,73 075 0276 097 0,77 4.77 0.79 1.80 1.682
1.65 1.94 2,01 2,02 2.10 2.17 2.18 2.18 2.19 .37
2.4

ECT [} VI V(1)
10 STI0 VIIRINITE L.H%-2.00 3 1.9 004
LIPTINNIE/CAVINGS 1L07-1.05 4 .53 0.19

INERTINITE/REVORKED  2.10-2.4) 7 .23 ol

SAPLE 4633-46508

0,09 .20 0,24 0,20 .32 1.36 1.3 £.38 1.2 1.39
0,40 0,42 0.4¢ 0.44 0.43 0.46 147 047 1.4B 1. 48
1,48 0,51 .50 1.55 0,58 1.59 1.60 1.60 1.61 1.62
1.62 1,63 1.64 1.65 1.63 1.63 1.65 1.66 1.66 1.67
§.68 1.70 1.7 1.77 1.89 1.680 2.02 2.08 2.14 2.17

L{ ) _CouN (
1N 110 VIIRIMITE 2.02-2.17 ¢ .10 0.07
LIPTINITE/CAVINGS 1.19-1.08 46 .33 0.1

0 |

]

2
VITRINITE REFLECTANCE ( RANDON T )
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BROWN GANNET-1

SUMMARY

Vitrinite reflectance and spore colour index analysis of samples
from the interval 1387m to 2607m of the Brown Gannet-l well show
that the well section is immature to 1400m, early mature between
1400m and 2200m and middle mature between 2200m and 2743m TD. The
maturity gradients show no evidence of any major erosionmal
unconformities withia the section analysed. Extrapolation of the
gradients to seabed suggests that little Eocene to Recent section
is missing above 1387m. The well section 1s at or near its
maximum depth of burial.

GENERAL COMMENTS

Basin: Browse Basin.

Location: 12° 06' 29"s, 123° 57' 22"E.

Operator and date of drilling: Arco Australia Ltd, 1972.
Well Status: Plugged and abandoned.

TD: 2743m.

Mud data: Seawater/gel system: Seabed to 1059m.
Seawater/spersene/XP20 system: 1059m to 2743m TD.

Casing data: 30" at 178m, 20" at 267m, 133/g" at 1060m.

BHT data: 36°C at 108lm, after 3 hours stopped circulation.
51°C at 2740m, after 7 hours stopped circulation.

Elevation: RT 34m ASL.
Water depth: 110m.
Interval analysed: 1387m to 2607m.

Age of interval analysed:
Depths (in metres)

Eocene 1387-1768
Pal aeocene 1768-1947
Late Cretaceous 1947-2167

Late Triassic 2167-2607
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BROWN GANNET-1 WELL

Sample type and quality: Dried ditch cuttings of good quality for
geochemical analysis.

Maturation data quality:

a) Vitrinite Reflectance: The samples analysed yielded
sufficient vitrinite for measurements. Results:
Fair.

b) Spore Colour Index: The samples analysed yielded
sufficient sporomorphs for measurements but
interpretation was made difficult by the abundant
occurrence of caved and reworked sporamorphs.
Results: Fair.

Source rock data quality: No analyses per formed.

MATURATION (Table 1, Figures 1 and 2, Appendices 1 and 2)

Spore colour index values rise steadily from interpreted values of
3.5 SCI umits at 1387m to 6 SCI units at 2607m. Vitrinite
reflectance results rise from 0.35% to 0.62 over the same
interval. The maturity gradients show no evidence of any major
erosional unconformities within the section analysed and
extrapolation of the gradients to seabed indicates little Eocene
to Recent sediments are missing above 1387m. The well section is
currently at or near its maximum depth of burial.

The results show the well section is immature to 1400m, early
mature between 1400m and 2200m and middle mature between 2200m and
2743m TD.



WELL: srowN GanNET-1

KEROGEP? COMPQSITION | XEROGEN COMPOSITION (% wt.}

% val.) {dy caiculation from
i (by microscopic examinaton) pyrolysis data)
Q.
= VITRINITE - -
S | o | cenerausep SPORE COLOUR | RertecTivitYl w | w | = | = £|E
L ; = = & = = & &
{METRES) g LITHOLOGY INDEX (1-10) {R il av %) g z § § S & =
< £ = s |1 21212
% z s 3 2| 5| & 5
-4 E
905 Eocens
1387-1405 | Ceg | LST, wht 5.0-7.0rev
1768 Palaeocens
1768-1784 w MDST, med lt gy, v 4,0 0.43(4)
calc + 202 LST, whe
1947 Late Cretaceous
2167 Late Triassic
'2210-2226 " MDST, v lt gy, v 5.0 0.52(20)
calc + 207 MDST, med
8y
2591-2607 = MDST, med gy + 20% 6.0 0.60(25)
SLTST, Lt gy

Table 1 Maturity and Kerogen Composition Data
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UNDIFFERENTIATED
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OMN_GANNET- 0WN GANNET-
| !N SITU POPULATION g™ SITU POPULATION
SAMPLE  1387-1405M MMSER OF READIIGS € 0-2226M WeER I EEANISS
5.0 7.0 20 | 3.0 4.0 4.5 5.0 5.0 6.0 7.0 7.0 7.0 10.0 20 |
15 ] 15 ]
10 ] 10 ]
SELECTED CLASS RANGE __ COUNT 5 SELECTED CLASS RANGE __ COUNY " ]
IN SITU SPORES - 0 ] IN SITU SPORES 5.0-5.0 2 ]
BLEACHED/CAVINGS - 0 ] BLEACHED/CAVINGS 3.0-4.5 3 ]
STAINED/RENORKED 5.0-7.0 2 = STAINED/REWORKED 6.0-10.0 5 -
B 3 23S ® 67T E® W 10 3 33 996 T7TE 9 30
SPORE COLOUR INDEX SPORE COLOUR INDEX
768-178 MBNER OF REANIISS SAMPLE 2591-26071 ER F READINGS
4.0 5.5 7.5 9.5 20 2.5 2.5 3.0 3.0 3.0 3.0 5.0 5.0 6.0 6.0 20
7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5
15 H
10 10
LE cL RANGE ___COUNT 5 E s
IN SITU SPORES 4.0-4.0 1 IN S1TU SPORES 6.0-6.0 2
BLEACHED/CAVINGS - 0 BLEACHED/CAVINGS 2,5-5.0 8
STAINED/REWORKED 5.5-9.5 3 STAINED/REKORKED 7.0-7.5 8
2 2 DS ®» 7Y S W 0 T 3 D06 7 09 10
SPORE COLOUR INDEX SPORE COLOUR INDEX
\. W,
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BRONM BANMEY-| BROMN GAMNE]-}
SANPLE  (768-17840 MUNMBER OF READINES SARPLE 2991-2607H MMBER OF READINES
0.36 0.41 0.44 0.43 0.55 » 0.53 0.53 0.54 0.54 0.56 0.57 0.57 0.58 0.58 0.58 s
0.50 059 0.60 0.60 0.61 0.62 0.64 0.64 0,64 0.64
» 0.69 0.66 0.67 0.69 0.69 0.71 0.72 0.72 0.15 0.76 "
0.77 0.77 0.80 0.81 0.85 .89 0.%0 0.90
L 2
15 15 ]
) i
3 ]
1 ASS ANGE ( C [11] s n ( " 3 }
IWSIUVIRILTE  0.%-0.43 ¢ 0.0 0.5 0 SIT0 VIIRINIIE  0.53-0.69 25 0.60 0.05 1 .
0.20.40.60.010.001.21410.61 { bl (P Ak i et A |
DERTINNE/RERORKED  0.55-0.55 1 0.5§ RTINS A 02040608 1002140608202.224

A

SMPLE 2210-72260

0.40 0.44 0.47 0.49 0.50 0.51 0.5) 0.5 0.52 0.52
0.53 0.54 0.54 0.5 Ofﬁ 0.56 0.56 0.57 0.38 0.59
0.60 0.62 0.62 0.63 0.63 0.6 0.63 0.66 0.66 0.66
0.66 0.70 0.70 0.71 0.75 0.76 0.78 0.82 0.84

Cl ASS [}
1N SITU VITRINITE 0.40-0.58 20  0.52 0.03
INERTINITE/REMORKED  0.60-0.84 19  0.69 0.07

VIIRINITE REFLECTANCE ¢ RANDON 1)

WUNBER OF READINGS

02040608 1002104 1:61.9202.224
VITRINITE REFLECTAMCE ( RANDOS 1)

VIIRINIFE REFLECTANCE ( RANDOA T )
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BUFFON-1 WELL

SUMMARY

Geochemical analyses of samples from the interval 2355m to 4770m
of the Buffon~l well have shown that the interval analysed is
early mature from 2355m to 2600m, middle mature between 2600m and
3300m and late mature to a depth of 4300m. Sediments below this
depth are post mature for oil generation and mature for dry gas
generation. The maturity gradients show no evidence of any
missing section at unconformities within the section analysed and
extrapolation of the gradients to seabed show that only a minor
portion of the Early Cretaceous and younger section is missing
above 3500m. The sediments analysed are currently at or near
their maximum depths of burial.

The section analysed contains no oil or gas source rocks but is
stained by a migrant oil. Samples at 2355m to 2375m and 3675m to
3690m possibly coatain small quantities of a biodegraded oil mixed
with indigenous n-alkanes.

GENERAL COMMENTS

Basin: Browse Basin.

Locatiom: 13° 23} 37.9"s, 122° 10' 59.6"E.

Operator and date of drilling: Woodside Petroleum Pty Ltd, 1980.
Well Status: Plugged and abandoned.

TD: 4787m.

Mud data: Seawater/gel system: Seabed to 2724m.
; Brine polymer system: 2724m to 4787m TD.

Casing data: 30" at 572m, 20" at 830m, 133/g" at 1827m, 95/g" at
2727m, 7" at 3742m.

BHT data: 88°C at 2724m, after 9 hrs stopped circulation.
126°C at 4286m, after 14 hrs stopped circulation.
143°C at 4777m, after 12 hrs stopped circulation.

Elevation: RT 10m ASL.

Water depth: 533m.

Interval analysed: 2355m to 4770m.
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BUFFON-1 WELL

Age of interval analysed:
Depths (in metres)

Miocene 2355-2725
Late QOligocene 2725-2865
Eocene 2865-3267
Pal aeocene - 32673478
Late Cretaceous 3478-3487
Early-Late Cretaceous 3487-3775
Middle Jurassic 3775-4500
Early Jurassic 45004770

Sample type and quality: Dried ditch cuctings samples of good
quality for geochemical analysis.

Maturation data quality:

a) Vitrinite Reflectance: The  samples analysed
contained sufficient vitrinitic kerogen for amalysis,
but measurements were hindered by a large content of
reworked and inertinitic material. Results: Fair.

b) Spore- Colour Index: The samples analysed coantained ‘
sufficient in situ sporomorphs for analysis.
Results: Good.

Source Rock data quality: Good.

Gas Chromatography run at: 2355m to 2375m, 3675m to 3690m and
4485m to 4500m.

MATURATION (Table 1, Figures 1 and 2, Appendices 1 and 2)

Spore colour index values rise from values of around 7.5 SCI units
at 3500m to values of 10 SCI units at 4770m. Vitrinite reflec-
tance values rise from 0.82 to 1.6Z over the same interval. The
interpreted gradients show that the well section analysed is early
mature from 2355m to 2600m, middle mature from 2600m to 3300m and
late mature to around 4300m. Sediments below 4300m are post
mature for oil generation but mature for dry gas generation.
Extrapolation of the reflectance gradient to seabed suggests that
little Early Cretaceous and younger section is missing above
3500m. Extrapolation of the spore colour gradient to seabed shows
that the sediments analysed are presently at or near their maximun
depths of burial,
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BUFFON-1 WELL

OIL AND GAS SOURCE ROCKS (Tables 1 and 2, Figure 3)

" No oil or gas source rocks have been identified in the section

analysed although interpretation has been made difficult by the
high maturity of the section.

GEOCHEMICAL CH.ARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1
and 2, Figure 3)

Samples analysed in the intervals 3500m to 3750m and 4485m to
4770m contain average to below average organic carbon contents of
between 0.25Z and 1.98%. Pyrolysis analysis of samples with
greater than 1Z TOC shows that the samples analysed have low
hydrogen indices. The low Tmax values of between 427°C and 431°C
suggest that these figures may represent results of pyrolysis of
small quantities of contaminants. The remaining samples in the
interval 3875m to 4445m contain very low organic carbon contents
of between 0.03% and 0.06%.

Visual kerogen analysis shows that the samples contain only humic
kerogen. Several samples contain a bitumen-like contaminant
showing dull orange fluorescence.

" The sample 3675m to 3690m contains moderately high organic carbon

nomalized extract and hydrocarbon yields of 146mg/g Corg and
124mg/g Corg respectively. These figures and the relatively high
proportion of hydrocarbons in the extract suggest that the sample
analysed is stained with migrant oil mixed with similar quantities
of indigenous hydrocarbons derived from waxy kerogens. The
napthenic hump present in the alkane distribution pattern
indicates that this oil is biodegraded. Extraction, fractionation
and gas chromatography analyses of samples at 2355m to 2375m and
4485m to 4500m shows that the sample at 2355m to 2375m contains
migrant hydrocarbons. The large baseline hump suggests that this
sample contains a biodegraded o0il residue mixed with smaller
quantities of indigenous n-alkanes. The sample at 4485m to 4500m
contains a wide range of n—alkanes from n-Cj3 to n-C3s mixed with
large amounts of unresolved napthexuc compound. The hydrocarbon
distribution seen in this sample is not typical of post mature
sediments and may therefore represent small quantities of
contamination, :



WELL: surron-1

KEROGEN COMPQSITION | KERQGEN COMPUSITION (+o wi)

{% vol } by caiculation trom
- {by microscopic examinauon) pyrolysis data)
& .
ITRINITE =i
SAMPLE | & v 2| 2
DepTH | = |  GENERALISED SPORE COLOUR | pepiecTviry| w | w | o | = | = | 5 | &
% = 5 = = a > =
(METRES) | S HTHALOGY INDEX(-10) | Roilavee) | 2 | 2 | S | 2| 2| 5|2
< g = s | E1E]1 35| 2
n 2 H S F s g s
< 3
3487 Aptisan-Barly
Cenomanian
3530-3545 | Ctg | MDST, med gy + mnr 7.5 0.86(4) 50 50 tr
LST
3620-363S ® MDST, med gy 8.0 0.85(12) 70 30 anr
3705-3720 " MDST, a/a 8.0-8.5 1.02(17) 35 40 S
3778 Middle Jurassic
(volcanics)
3875-38%0 " MDST, med~lt-gy, calc 8.0-8.3 1.15(5) 30 60 10
+ 30Z LST, wht-pnk .
vht
3970-3985 | " | MDST, med—dk gy " S.5cvd 1.16C1) 25 45 10
44 306445 " LST, wht-yel gy * - 20 30 . 50
4447 Aslenisn-Bathounian
4500 Esrly Juraseic
4510-4525 " LST, med gy + anr LST 5.0-8.0cvd 1.43(18) 55 25 20
4665-4680 " SND, wht 9.0 1.44(2) 80 20 *
4725-4740 W MDST, med-dk gy + 102 9.0 1.65(2) 90 10 »
LST, wht :

Table 1 Maturity and Kerogen Composition Data



WELL: BUFFON-1

CHEMICAL ANALYSIS DATA
GENERAL DATA
2 PYROLYSIS SOLVENT EXTRACTION
2 EXTRACT
& 2. | 2| = x E S = = a g COMPOSITION (=0
s w 7™y (=} Al 3 - o =4 (<J - s = -
SAMPLE | = | 58| 2|8 |2 | S8 || 8|23 8. |83 < <.
DEPTH > ANALYSED LITHOLOGY exs (2| 2 5 = 5 || E|x~| SE |2~(28|=8
& z El 28|88 | 5% &1 88 |8=|25|3%
(“ETRES, 2 ?_5, [ g ‘,’ =] Eg 2 o &7 gg gd 25 4
& = = 3 =] = > sE 8 SE 53 §3 3
< = - S C] g e = 2 £ z EI°g| ©
843 Miocene
2355-2375 Cetg | LST, off whe 0.77 1185 | 154 565 73|46 4} 52
2725 Late Oligocene
2865 Eocene
3267 Pslaeocene
3478 Late Masstrichtian
3484 Coniancisn
3487 Aptisn-Early Cenomsnisn
3500~3515 ® | MDST, med-gy + 40% LST, -
wht
P MDST, med-gy 0.9
3530-3545 Ctg | MDST, a/a + anr LST 1.58 | 428( 72 | 120 | 0.07| 1.22
3560-3575 & MDST, med~lt gy + anr LST || 0.71
3590-3605 " MDST, a/a 0.89
3620~3635 o MDST, med gy 1.71 6291 47 67 0.09 0.88
3645-3660 o MDST, med gy + 30% LST, -
wht
P MDST, med gy 0.98
3675~-3690 Ceg HDST; med gy 1.03 | 431} 114 129 | 0.09 1.29 1500 146 930 90| 56| 6| 38
3705-3720 » MDST, med gy 1.45 | 431} 56 9 | 0.10| 0.90
3735-3750 » | MDST, med gy 0.78
3775 Middle Jurassic (volcanics
3875-3890 w MDST, med~lt gy, calc ¢ -
303 LST, wht-pnk, wht
P MDST, med-lt gy, calc 0.03
3935-3950 Ctg | MDST, med gy + manr LST, 0.06
vht
3970-3985 " MDST, med~dk gy 0.06
6430-4445 " LST, wht-yel gy 0.06
A447 Aslenisn-Bathonian
4485-4500 " MDST, med gy + mmr LST, 1.98 | 427 29 55 | 0.16{ 0.69 995 50| S53S 27| 37| 17| 46
wht
4500 Esrly Jurassic
4510~4525 & MDST, a/a + mnr LST, a/a 0.95
4465-4680 " SND, wht -
4695-4710 " MDST, 1t gy, v calc 0.25
4725-4740 » | MDST, med=dk gy + 10% -
LST, wht
P MDST, med-dk gy 0.39
4755-4770 Ctg | MDST, lt-med gy, sl calc 0.61

Table 2 Chemical Analysis Data
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BUFFON-1

SAMPLE 3530-35454
9.5 €.0 7.5 9.0

SELECYED CLASS RANGE ___ COUNT
IN-S1TU SPORES 7.5-7.5 1

BLEACHED OR CAVED 5.5-6.0 2
STAINED OR REWORKED 9.0-9.0 1

SAMPLE 3620-3635M
6.5 8.0 8.0

SELECTED CLASS RANGE  COUNT
IN-S1TU SPORES 8.0-86.0 2
BLEACHED OR CAVED 6.5-6.5 1
STAINED OR REWORKED = (V]

l IN SITU POPULATION

N
<
e

L

15

10

ALl Lt gt

I 32908678990

SPORE COLOUR INDEX

MENR &F READIIGS
20

15

10,

s 2 De e 7T® 10

SPORE COLOUR INDEX

SAMPLE 3705-3720M
5.5 6.0 6.0 €.5 6.5 8.0 8.9 8.5

SELECTED 5! T
IN-SITU SPORES 8.0-8.5 3
BLEACHED OR CAVED 3.5-6.5 5
STAINED OR REWORKED = (1]
873-3890

7.5 8.0 8.5 8.5 9.0

SELECTED CLASS ~~ RAMGE _ COUNT
IN-SITU SPORES 8.0-8.5 3

BLEACHED OR CAVED 7.5-7.5 1
STAINED OR REWORKED 9.0-9.0

l IN S1TU POFULATION

MNDER OF READINSS
20

15

10

B 3 D9 W SV E W IO

SPORE COLOUR INDEX

15

10

a3 39087 6 9 20
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SAMFLE 3970-3985M

5.5

SELECTED CLASS RANGE  COUNY

IN-SITU SPORES - 0
BLEACHED OR CAVED 9.5-5.5 1
STAINED OR REWORKED - 0o

SAMPLE  45)10-45251
5.0 7.0 8.0 10.0

SELECTED CLASS RANGE  COUNT
IN-SITU SPORES - 0

BLEACHED OR CAVED 5.0-8.0 3
STAINED OR REWORKED 10.0-10.0 1

' IN SITU FOPULATION
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SAMPLE _ 4665-4680H
8.9 9.0 9.0

SELECTED CLASS RANGE __ COUNY
IN-51TU SPORES 2.0-9.0 2
BLEACHED OR CAVED 8.5-8.5 1
STAINED OR REWORKED = 0

SAMPLE _4725-4740H
€.0 6.0 7.5 B.0 8.0 8.0 0.5 8.5 8.5 8.5
9.0 9.0 9.0 9.0 9.0

SELECTED CLASS ~~ RANGE  COUNT
IN-SITU SPORES 9.0-9.0 &

BLEACHED OR CAVED 6.0-8.5 10
STAINED OR REWORKED = 0

l IN SITU POFULATION

MNER OF READLISS
20

15

10

2 239 @07 099 30

SPORE COLOUR INDEX
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SANPLE 3530-3343M

0.37 0.54 0.52 0.53 0.62 0.62 0.67 0.67 0.72 0.80
0.86 0.88 0.88 0.95 1,03 1.04 1.05 1.05 1.06 1.06
1.07 1.07 1.09 5.0 0.02 0.92 0.04 1.1 103 .20
1.20 .20 1.24 1.26 .27 1.20 .29 1.30 1.32 122
1,33 1.33 0.37 0.37 0,39 1.40 1.42-1.42 144 L. 44
1.44 1.48 1.50 1.34

LECTED CLASS (1] v 1,
10 SITU VIIRINITE  0.80-0.38 ¢ 0.86 0.04
LIPTINITE/CAVINGS 0.37-0.72 9 0.58 0.1

" IERTINITE/RENORKED  0.96-1.54 4 .23 0.16

ANPL -36

0.57 0.58 0.650.65 0.67 0.67 0.67 0.67 0.69 0.71
0.74 0.73 0.75 0.76 0.77 0.79 0.79 0.80 0.60 0.81
0.81 0.82 0.85 0.86 0.67 0.09 0.89 0.89 0.93 0.93
0.96 0.99 0.99 1.00 .03 1.04 1.06 1.07 1.0% 1.10
100 1,00 1,00 .03 083 007 000 0.9 .22 1.3
L5 1.5 1.5 1LY

LECTED CLASS ANGE (T) COUNT AV(Y) ST
1 SETU VITRINETE 0.00-0.93 2 0.83 0.4
LIPTINITE/CAVINGS 0.97-0.79 17 70 0.7

INERTINITE/RENDRKED  0.95-0.29 25 i 0.0

v

25

20

WABER OF READINSS
Y

4
n

VITRINITE RIFLECTANCE ( RANDOW 1 )

SMLE 70321100
0.57 0.58 0.62 0.75 6.73 0.77 6,77 0.89 0.83 0.8
0.83 0.92 0.94 6.94 0.99 1.00 .08 1,01 .02 .02
1.03 1.04 .03 1.06 1.67 1.07 1.08 1.10 3.03 .34
£.16 .10 .18 1.18 949 0.26 1.20 1.3) 1.33 1.3
1.39 1.39 0.39 0.40 3.43 1.47 1,58 1.54 1.57 0.63

GHLECIED CIASS BANGE (1) COONT V(D) SELDEY

N StIU VITRINITE 0.93-1.60 97 1.0 0.05
LIPTIRITE/CAVINGS  0.37-0.85 I 0.7¢ o.10
IKEQUINITE/REVORKED  1.03-1.63 22 LM 03

ANLE 387330908

0.50 0.5¢ 0,54 0,56 0.58 0.59 0.60 0.60 0.60 0.60
0.62 0.62 0.64 0.65 0.67 0.70 0.0 0.76 0.77 1.06
1,03 0,06 0,09 022 1.29 1.2 .30 .31 132 1.20
1,44 1,45 1.46 0,47 1,50 4.51 1.51 1.55 1.59 1.60
1.62 1.68 1.72 1.79 1.79 1.81 L85

sugcen ;;'Agg BANGE (1) COINT AV(D) SV.DEV

1w S1T4 vITRINETE 1.06-4.22 3 115 0.06
LIPTINITE/CAVINGS  0.50-0.77 19 0.62 0.07

1.33 0.1

: L THERVINITE/RENDRKER  1.29-1.85 23 -

3
]

P
]
]

0.2 0.4 0.6
VETRINITE REFLECTANCE ( RANDON 3 )

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
VITRINIVE REFLECTANCE ( RANDOM 1 )
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CASWELL-1 WELL

SUMMARY

Geochemical analysis of selected samples from the interval 2600m
to 4090m of the Caswell-l well has shown that the well section
becomes middle mature at around 2400m and late mature at around
3400m. The maturity gradients show no major erosional
unconformities within the well section analysed or above 2600m.
They also indicate that the sediments analysed are presently at or
near their maximum depths of burial.

The interval 3020 to 4090m is stained by a migrant oil, derived
from middle to late mature terrestrially sourced waxy kerogens.
This oil is mixed with a biodegraded oil fraction in the deeper
part of this interval. '

GENERAL COMMENTS

Basin: Browse Basin.

Locationbz 14° 14' 28.7"s, 122° 28' 3.0"E.

Operator and date of drilling: Woodside Petroleum Pty Ltd, 1978,
Well Status: Plugged and abandoned.

TD: 4097m.

Mud data: Nome available.

Casing data: 30" at 389m, 20" at 660m, 133/3" at 1807m, 9°/g" at
3328m, 7" at 3515m.

BHT data: None availabe.
Elevation: RT 8m ASL.

Water Depth: 345m.

Interval analysed: 2600m to 4090m.

Age of interval analysed: '
Depths (in metres)

Late Cretaceous 2600-3348
Early-Late Cretaceous 3348-4090
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CASWELL-1 WELL

Sample type and quality: Dried ditch cuttings of good quality for
geochemical analysis.

Maturation data quality:

a) Vitrinite Reflectance: The samples analysed contained
abundant reworked vitrinite which hampered analysis.
Results: Poor.

b) Spore Colour Index: The samples analysed yielded
small quantities of in situ sporomorphs. Results:
Fair.

Source Rock data quality: Fair to good.

Gas chromatography run at: 3620m to 3635m, 3815m to 3830m and
4010m to 4025m.,

MATURATION (Table 1, Figures 1 and 2, Appendices 1 and 2)

Spore colour index values rise fram values of around 5.5 SCI units
at 2600m to around ‘8 units at 4097m TD. Vitrinite reflectance
values rise from around 0.57%7 to 1.05% over the same interval.
The results show that the well section becomes middle mature at
around 2400m and late mature at around 3400m.

The maturity gradients show no evidence of any major erosional
unconformities within the interval analysed. Extrapolation of the
interpreted gradients to seabed shows that there is little Late
Cretaceous and younger section missing at the well location and
that the sediments analysed are presently at or near their maximum
depths of burial.

OIL AND GAS SOURCE ROCKS (Tables 1 and 2, Figure 3)

The section analysed contains no significant oil or gas source
rocks. : ‘

GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1
and 2, Figure 3)

Medium to dark grey mudstones analysed in the interval 3880m to
4090m (Neocomian-Cenomanian sediments) contain average organic
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CASWELL~-1 WELL

carbon contents of between 0.957 and 1.982 after solvent
extraction to remove asphaltic material present in the samples.

Pyrolysis analysis shows hydrogen indices of between 76 and 131 on
the extracted residues of the samples. These values are
relatively high for the high level of maturity of this interval
(SCI greater than 7.5 units) and are probably due to the presence
of a small amount of bl.odegraded oil residue.

Extraction data for samples at 38l5m to 3830m and 4010m to 4025m
shows relatively hi_.gh organic carbon normalized extract weights,
high hydrocarbon yields and high proportion of hydrocarbons in the
extracts (about 95Z). This data suggests that these samples are
contaminated with migrant oils. Alkane gas chromatograms of the
samples show an oil-~like distribution characteristic of
hydrocarbons generated at a moderately high maturity level from
kerogen containing abundant waxy kerogens. The napthenic hump
observed in both chromatograms may indicate that these extracts
also contain a biodegraded oil fraction.

0f the remaining mudstone samples analysed, those in the intervals
2730m to 2745m, 2990m to 3805m, 3620m to 3700m and 3815m to 3830m
contain average organic carbon coatents of between 1.1% and
2.28%. The rest contain below average organic carbon contents of
between 0.407% and 0.97%. Samples in the interval 3620m to 3830m
contained asphaltic material and were solvent extracted before
analysis. Pyrolysis analysis of these samples shows that they
contain only humic kerogens. Visual kerogen analysis shows that,
with the exception of the sample at 2990m to 3005m, which contains
nonrindigenous cutinite, the samples analysed contain almost
entirely humic kerogens. These sediments have no significant oil
or gas source potential. ‘

Extraction, fractionation and gas chromatography analysis of the
sample at 3620m to 3635m shows that the sample contains migrant
hydrocarbons derived from middle to late mature terrestrially
sourced waxy kerogens.



WELL: CAsWELL-L

KEROGEN COMPOSITION | KEROGEN COMPOSITION 1“0 wi.)
(% vol.) {by caicuiavon tram
™ lby microscomc examination) pPyrolysis datay
a
= VITRINITE 3 | =
SR | o | Genemauseo SPORE COLOUR |geprectviry| w | o | = | = | - | B | E
; Z = & = s g g
(metRes) | S LITHOLOGY INDEX (1-10) (Roilav%) | Z 2 5 é ARER
= a =
a $ | 5| 3 |2|5|3]|3
< E
2595 Coniscian=
Maastrichtian
2600-2613% Ctg MDST, 1t ol gy, sl 5.0 0.54(2) 35 40 5
calc + mar SND
2730-2745 ° MDST, lt ol gy 5.5-6.0 0.50(2) s0 50 44 60 40 * »
2860-2875 | " | wpsT, o/a 6.0 0.62(4) s | s s
2990-3009 " MDST, lt-med gy 5.0-6.9 0.69(5) 40 40 20 30 70 * *
3348 Heocomian—
Cenommnian
3430-3445 e MDST, lt gy, v calc 10.0rew 1.67(40) vaw 70 30 *
3530-3545 " MDST, lt-med gy, sl 7.0-7.5 0.82(6) 30 60 10
sndy
3685-3700 " MDST, lt gy=v it gy 7.0-7.5 0.99(3) 40 60 oar
+ 30Z SND
3750-3765 = MDST, med gy + mar 35 65 hd “
SND '
3815-3830 | " | MDST, med-dk gy 3| 65| * »
3880-3895 @ MDST, med~dk gy 7.5-8.0 0..99(2) 45 5S tr
4010-4023 " MDST, a/a 8.0-8.5 1.03(2) 15 25 *

Table 1 Maturity and Kerogen Composition Data



WELL: caswELL-1

CHEMICAL ANALYSIS DATA

GENERAL DATA 2 PYROLYSIS SOLVENT EXTRACTION
g Solelzsl s B8l [a [c]e |o.|ombmmona
SAMPLE | F SS|E| 2| 82|82 |, (838, |82 ¢
DEPTH | & | ANALYSEDLITHOLOGY (95 (S ( § | =z | 8 | 2& || 25|5=| 85 |2=|25|25|:¢E
(METRES) | S S |E| 2| 8|5 |z=| 27|28 £°(8E|35|3s e
< § |g|8|8|¢g |8 Eg';;'aéﬁgg-
&4 | = g z
2595 Couiaciso~Maastrichtian
2600-2615 | Ctg | MDST, 1t ol gy + sl calc || 0.43
; + mar SND
2665-2680 " MDST, 1t ol gy 0.73
2730-2745 " MDST, a/a 1.11 | 418] 70 } 178 | 0.09} 0.86
2795-2810 " MDST, a/a 0.92
2860-2875 " MDST, a/a 0.76
2925-2940 " MDST, a/a 0.97
2990-3005 b MDST, lt-med gy 1.21 | 433] 126 | 314 | 0.06] 1.63
3348 Neocomian~Cenomanisn
3430-3445 » MDST, 1t gy, v calc 0.40
3480~-3495 " MDST, lt-med gy, v calc 0.46
3530-3545 " MDST, a/a, sl sady 0.89
3580-3595 = MDST, a/s 0.50
3620-3635 " ﬂDf‘r. le gy=v lt gy,.v 1.37 | 430 156 166 | 0.43) 3.78 1l 2350 | 172) 1850 | 135} 66 ] 13| 21
calc
“ After extractioan 0.58
3685-3700 Ctg | MDST, a/a + 302 SND 1.55% NDP| 260 143 1 0.54| 8.67
" After é::raction 0.79
3750=3765 L MDST, med gy + mar SND -
" After extraction 0.56
3815-3830 & MDST, med-dk gy 2.28 | NDP{ 57 89 | 0.45] 2.36 |1 3980 | 175) 3080 | 135[ 69] 91 22
" | after extraction 1.28 | w40| 109 | 121 | 0.03| 1.45
3880-3895 , MDST, a/a -
" After extraction 0.95 { 436| 131 | 140 | 0.07] 1.33
3945-3960 e MDST, a/a -
> After extraction 1.55 | 440 112 92 | 0.06] 1.83
4010-4025 b MDST, a/a 2.57 4485 175} 3670 143] 73 9| 18
". After extraction 1.98 | 443 89 68 | 0.05{ 1.85
4075-4090 " MDST, a/a 2.59 | 4421 105 56 10.38)| 4.37
" After extraction 1.61 | 445) 76 62 | 0.03} 1.26

Table 2 Chemical Analysis Data
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Caswell-i
3620~3635a
Neocomian-Cenomanian
SCIr 7.25

Pr/Ph = 1.10
Pr/a=Cyy = 1.70
Ph/u-cw = 1.03

CPL = 1.05

v
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Caswell-l

3815-3830m
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sCr 7.5

Pr/Ph = 1.00
Pr/a=Cy7 = 0.61
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-
]

‘ A ”

/vfM /j “f“&.} lNLJ: \AJL!""WLW‘NM

A *ﬂd * § A

v

Figure 3



el xipuaddy

— el

CASHELL-1

SAMFLE ZE00-2615H
2.5 2.9 5.0 7.0

SELECTED CLASS FANGE ___COUNT

IN-SITU SFORES 5.0-5.0 1
ELEACHED OR CAVED 2.5-2.5 2
STAINED OF REWORKED 7.0-7.0 |

SAMFLE  £730-2745M
5.5 6.0 6.5 9.0

SELECTED CLASS RANGE __ COUNT
IN-S1TU SFORES 5.5-6.0 2
BLEACHED OR CAVED = 0

STAINED OR FEWORKED 6.9-9.0 2

l IN SITU FOFULATION

PR OF BEASLIGS
20

15

3 234 067 89 20

SPORE COLOUR INDEX

KR OF READINGS
20

P 239087 89 10

SPORE COLOUR [INDEX

CASHELL —~

SAMPLE _ 2860-2875M

4.5 6.0 7.5
SELE CLAS! RANGE __ COUNT
IN-SITU SPORES 6.9-6.0 1

BLEACHED OR CAVED 4.5-4.5 1
STAINED OR REMHORKED 7.5-7.9 1

SAMPLE 2930-3005M
3.0 5.0 6.0 6.0 6.3 7.0 B.0 8.0

SELECTED CLASY BANGE _ COUNT
IN-SITU SPORES €.0-6.5 3
BLEACHED OR CAVED 3.0-5.0 2
STAINED OR REWORKED 7.0-8.0 3

' IN SITU POFULATION

MR O READISS
20

15

10

A 239 e a7e9 10

SPORE COLOUR INDEX

B O READIES
20

15

10

3 3> 9 00 7 ® 9 10

SPORE COLOUR INDEX
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£ 3430-3443
4.0 10.0 10.0

SELECTED CLASS

CASHELL -]

IN-S1TU SPORES
BLEACHED OR CAVED

SAHPLE _3530-3545H4
7.0 7.5 9.5

SELECTED CLAS!

STAINED OR REWORKED  10.0-10.0 2

IN-SITU SPORES
BLEACHED OR CAVED

STAINED OR REWORKED

I IN SITU POFULATION

15

10

s 2 de @7 @920

SPORE COLOUR INDEX

MR OF READIISS
20

I 2 dDe a7 e v o

SPORE COLOUR INDEX

CASHELL-|

SAMPLE 3685-3700H
4.0 7.07.57.57.57.5 7.5 8.0 8.9

LECTED €CLAS
IN-SITU SPORES 7.0-7.5 €&

BLEACHED OR CAVED 4.0-4.0 1
STAINED OK REWORKED 8.0-8.0 2

S 3880~
7.027.57.57.9508.0 8.0 9.0 9.0

SELECTED CLASS RANGE  COUNT
IN-SITU SFORES 7.5-8.0 S
BLEACHED OR CAVED 7.0-7.0 1
STAINED OR REWORKED 9.0-9.0 2

l IN SITU POPULATION

RNR OF READINSS
20

15

10

o e 7 @ 9 10

VESs
SPORE COLOUR INDEX

10

4 2 dDebde”?e v 10

SPORE COLOUR INDEX
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CASHELL -]

SAMPLE  4010-4025H
8.0 8.0 8.0 8.5 8.5

SELECTED CL

" IN-SITU SPORES
BLEACHED OR CAVED
STAINED OR FEWORKED

15

10

bl d g a1

l IN SITU POPULATION

i dDeDEe 7e 9w 10

SPORE COLOUR INDEX
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— ket

SHELL- CASHELL-)
SANPLE_2600-2615 MUSBER OF BEADINGS SAMPLE _2860-2073 MABER OF READINGS
0.41 0.44 0.46 0,48 0.53 0.54 0.60 0.65 0.67 0.6 % | 0.57 0.5 0.64 0,64 0.73 0.13 0.73 0.74 0.74 0.71 )
0.8 0.70 0.75 0.78 0.79 0.80 0.80 0.81 0.82 0.84 1 0.7 0.79 0.81 0.81 0.81 0.81 0.82 0.82 0.82 0.83 :
0.85 0.8 0.87 0.89 0,89 0.30 0,90 0.52 0.93 0.9 " 0.84 0.6 0.87 0,87 0.85 0.89 0.89 0.90 0.0 0.30 a5
0.96 0.99 0,99 1.00 1,00 1.01 1.03 104 L.10 1,42 ] 0.92 0.93 0.93 0.9 0.94 0.9 0.97 0,98 1.00 1.00 ]
L2 L0 L2 L2 L2 L2020 028 L3 L3 1,01 1.02 1.03 1.03 104 1.06 1.06 1,07 1.09 1.13 1
1.35 1,40 .16 L62 20 R )
15 ] 5
10 10
LECIED CLASS RAMGE (1) (1St 5 1 (11} [11] ¥ ]
INSITUVIRIMTE  0.53-0.54 2 0.5¢ 0.01 IS VERINIIE  0.57-0.64 ¢ 0.62 0.3 I
LIPUINITE/CAVINGS  0.41-0.40 4 043 0,03 1 i
& 18 2.0 Y
IERTINERRED  0.60-1.02 0 100 0.2 sdab b IERTINITE/RENORIED  0.73-1.14 47 091 0.0) il b >
SMPLE_ 7102045 MUBER OF READINGS SALE 29%0-3005 MIRER OF READINGS
0.47 0.5 0.3 0.66 0.67 0.0 070 0.70 0.72 0.7 ) 0.59 0.62 0.66 0.7 0.73 0.73 0.75 0.76 0.7 0.7 4
0.7 0.78 0.76 0.9 0.81 0.41 0.83 0.86 0.87 0.87 0.77 0.19 0.80 0.0 0.83 0.84 0.84 0.84 0.86 0.88
0.88 0.90 0,91 0.92 0,52 0.92 0.94 0.9 0.94 0.97 . £.89 0.0 0,91 0.92 0.93 0.92 0.95 0,95 0.5 0.95 .
0.98 0.9 1.00 1,01 1.02 1.03 1.03 1.04 1.09 .23 0.9 0.97 0.97 0.98 0.32 £.00 1.01 1.0 1,03 1.03
135 1.04 1.09 1,10 111 .20 1.3 .24 1,20 1.44 1.82
) 2]
15 15
M)
3 ]
CIED C1ASS ) o (M)_comt_av¢ ]
WSHUVITRINTE  0.47-0.50 2 0.9 0.04 WS VIRINIE  0.62-0.13 5 0.69 0.05 1
UPTINITE/CAVINGS  0.59-0.59 | 0.59
0204 0.608000:21.40.6 08
IECNIERGNIIED 0.63-1.35 13 0.89 0. J5-1. 5 0.
1 &0 VIIRINITE REFLECIAMCE  RAKDON 1 ) IEMBOEAONGS JFLe ¥ BR RIR VHRINITE REFLECTANCE ( RAKDON 1 )
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CASMELL-|

SANPLE  3430-3443

1.20 .26 1.29 1.32 1.33 1,33 1.35 .37 1.40 1.43
£.40 1,49 150 1,54 1,55 1.60 1.64 1.65 1.865 1.67
1.68 1.68 171 L.70 1.73 4.74 1.77 4.60 5.82 1.86
1.80 1.90 (.91 1.99 2.00 2.00 2.04 2.06 2.10 2.19

SELECTED CLASS BAXGE (1) 1AV

TRERTINITE/REWORKED  1.20-2.19 40 1.67 0.26

SANPLE 3530-3:43

0.60 0.70 0.75 0.75 0.80 0.2 0.87 0.90 0.91 0.91
0.91 0.94 0.98 1.00 1,00 1.0§ 1.02 9.03 1.05 1.07
000 0000 002 .03 0,13 104 505 1,06 120 1.22
L2 L2405 0.28 1.28 .29 .29 .30 1.30 1.32
.33 1,37 1.42 .45 1,49 1.53 1,53 1.58 L.61

1 CLASS RANGE (1) V(1)
1N SETU VITRINITE 0.75-0.90 6 0.2 0.08
LIPTINITE/CAVINGS 0.60-0.70 2 0.65 0.07

- IRERTINITE/REORRED  0.91-1.61 41 1.20 0.19

WUMBER OF READINGS
30

25 1

2

0.20.40.60.810.01 .
VITRINITE REFLECTANCE ( RANDOM I )

WNBER DF READINGS
»
]
]
5]

2]

4

15

VITRINITE REFLECTANCE ( RANDON T )

SANPLE 3685-2100

0.97 0.97 1,04 1.07 1.10 112 L.42 1.14 107 1.18
119 1,20 .20 1.2 1.28 0.20 0,29 1.31 145 1.45
1.48 1.57 1.61 4.64 1.67

LT @ (| 1
10 SITU VITRINITE 0.97-1.04 3 0.99 0.04

INERVINITE/RENORKED  1.07-1.67 22 1.3 019

SALE3000-390%

0.95 1.03 1.40 1,02 0,03 1,34 1,04 0,13 0.16 11D
1,00 5,19 0.20 0.23 0.25 0.20 0.20 0.29 022 1.2
0,32 0,36 0,36 0.37 0,30 1.36 1.39 1.40 £.45 1.45
1.46 1.47 1.52 1.57 0.58 1.58 .59 0.59 1.61 1.62
1.62 1.M 1L.93

(4 ASS [41] {
% SUTU vITRINITE 0.93-1.00 2 0.99 0.06

IERTINITE/RERORKED  0.11-0.95 44 .33 o

\—

VITRINETE REFLECTANCE ( RANDON T )

VIIRINETE REFLECTANCE ( RANDOM T )
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CASuELL-)

SANPLE  4010-4073
0.99 £.07 115 1,07 0.23 1.25 0.26 1.26 .28 0.4

1,34 0.35 0.36 .42 .46 1.65 1.68 1.M4

LECT 485 & [} V¢ (1) S1.0¢V
N S1T0 VITRINITE 0.99-1.07 2 1.03  0.06

JMERTINITE/REMORKED  1.15-0.94 16 1.40 0.3

KUNBER OF READINGS

K

4
4

-]

0.20.40.60.81.01 .
VIIRINITE REFLECTANCE ( RANDOS T )




-21 -

EAST SWAN-1 WELL

SUMMARY

Geochemical analysis of samples from the interval 713m to 3034m of
the East Swan~-l! well has shown that the well section is immature
to 1650m, early mature between 1650m and 2300m and middle mature
between 2300m and 3034m. There is only minor Tertiary to Recent
section missing above 713m and the sediments analysed are
currently at or near their maximum depths of burial. The
vitrinite reflectance gradients show 200m of missing Late Jurassic
to Cretaceous section at the unconformity at 2330m.

Mudstones in the interval 2683m to 3038m TD of the Petrel
Formation have very good oil source potential and poor gas source
potential. At their present level of maturity these source rocks
will have already generated significant quantities of oil.

GENERAL COMMENTS

Basin: Browse Basin.

Location: 12° 18' 07"s, 124° 34' S56"E.

Operator and date of drilling: Arco Australia Led, 1978.
Well Status: Plugged and abandoned.

TD: 3038m.

Mud data: Seawater and gel pills: Seabed to 15lm.
Seawater with high viscosity pills: 15lm to 268m.
Seawater/Spersene/gel system with LCM added
occasionally: 268m to 1948m.
Seawater/Spersene system: 1948m to 2206m.
Seawater/Spersene/Resinex system: 2206m to 3038m TD.

Casing data: 30" at l4lm, 20" at 250m, 133/g" at 1224.5m, 97/g" at
2198m.
BHT data: 50.5°C at 1238m, stopped circulation time unknown.
69°C at 2206m, stopped circulation time unknown.
95°C at 2951m, stopped circulation time unknown.
99°C at 3034.5m, stopped circulation time unknown.

Elevation: RT 21lm ASL.

Water depth: 103m.
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EAST SWAN-1 WELL

Interval analysed: 713m to 3034m.

Age of interval analysed: '

Depths (in metres)

Miocene-Recent : 713~ 728
Eocene 728-1286
Pal aeocene 1286-1824
Early-Late Cretaceous 1824-2330
Late Jurassic 2330-269
Early-Middle Jurassic 2694-3034

Sample type and qﬁality: Dried ditch cuttings of good quality for
geochemical analysis,

Maturation data quality:

a) Vitrinite Reflectance: The samples analysed contained
sufficient vitrinite for measurements but
measurements were complicated by abundant reworked
material in the lower half of the well section.
Results: Fair.

b) Spore Colour Index: The samples analysed contained
sufficient sporomorphs for measurements.
Measurements in the lower half of the well were
canplicated by reworked material. Results: Fair.

Source rock data quality: Good.

Gas chromatography run at: 2732m to 2747m, 2790m to 2805m, 2854m

to 2869m, 2982m to 3000m and 3018m to 3034m.

MATURATION (Table 1, Figures 1 and 2, Appendices 1l and 2)

Interpreted spore colour index values rise from 3 SCI units at
713m to around 6 SCI units at 3000m. Vitrinite reflectance values
rise from 0.3Z to around 0.6Z over the same interval and show a
marked discontinuity at 2330m consistent with uplift and erosion
of around 200m of Late Jurassic-Cretaceous sediments. The marked
‘non-linearity in the spore colour gradient between 2200m and 2300m
is due to overpressuring which was noted in the well completion
report between 2300m and 2800m. The gradients show that the well
section is immature to 1650m, early mature between 1650m and 2300m
and middle mature between 2300m and 3034m.
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Extrapolation of the gradients to surface suggests that the
sediments analysed are currently at or near their maximum depths
of burial and that little Tertiary to Recent section is missing
above 713m.

OIL AND GAS SOURCE ROCKS (Tables 1 and 2, Figure 3)

Medium to dark grey mudstones of the Petrel Formation in the
interval 2683m to 3034m generally contain above average organic
carbon contents of between 1,992 and 3.53%. Pyrolysis and visual
kerogen analysis of these mudstones suggests that they contain
between 10Z to 30Z oil-prone kerogen, most of which is waxy
kerogen. These mudstones have a culmulative thickness of around
66m between 2683m and 3034m and have good to very good oil source
potential and poor gas source potential. At their present level
of maturity much of this oil potential will have already been
generated.

Extraction, fractionation and gas chromatography analyses of
gamples at 2732m to 2747m, 2854m to 2869m, 2982m to 3000m and
3018m to 3033m shows that these samples contain hydrocarbons
derived from mature terrestrially derived waxy kerogens.

GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1
and 2, Figure 3)

Tertiary and Cretaceous sediments and sediments of the upper part
of the Petrel Formation: Member "B" are assumed to have no
significant source potential.

Extraction of potentially oil stained samples at 723m to 732m and
85lm to 860m yielded only small quantities of extract and no
further analyses were therefore performed.



WELL: EAST swan-1

KERQGEN COMPOSITION | KEROGEN COMPOSITION (s wt.)
1% vol.) {by caiculauen trom
i {by microscopic exammauoni{. pyralysis data)
& -
= VITRINITE -
SAMPLE | 7= | GENERALISED SPORE COLOUR | RerLECTIVITY £| g
OEPTH | 2 LITHOLOGY LECTMITY) 2 | » | 2 | 2| 2| 8| &
(METRES) | = INOEX (1-10) | Roilave) | 2 | 2 | S | 2| 2| S| &
2 = -3 = <
-3 x = a & = “a «
17} ' > s b z S - =
z z 3 %
< 3
124 Miocene~Receunt
713-723 Ctg | LST, wht 3.5revw 0.35(6)rew 30 60 10
728 Eocene
1265-1268 " SST, lt gy gn, arg + 3.0 0.28(2) 70 25 S
20% LST, wht
1286 Palaeocens
1824 Cretaceous
1997-2012 " LST, lt gy-wht, sady 4.0 0.43(3) 80 20 *
2302-2317 W MDST, med dk gy ¢ 5.0 0.53(11) 70 30 *
20 MDST, med lt gy
2330 Petrel Fun Mbr "B"
Bqv
2683-2698 4 MDST, dk gy 5.5-6.0 0.64(4)cvd 40 30 30 50 30 s 15
2694 Petrel Pum Mbr "C*
Eqv
2732-2747 " MDST, med dk gy-dk gy 30 40 10 20
2790-2805 L MDST, a/a 35 40 10 15
2838-2854 " MDST, med dk gy-dk gy 6.0 0.54(2) 45 30 25 33 40 10 15
2854-2869 . MDST, &/a *+ anr LST, 30 40 10 20
it gy
2869-2875 " MDST, dk gy 35 40 10 15
2896-2912 P MDST, med dk gy 30 50 5 15
P MDST, dk gy 45 40 5 i0
1939-2948 | ceg | mMpsST, dk gy, carb « 5.5-6.5 0.58(8) 30 | so| 20
valaut shell, mica 3
contam '
P MDST, dk gy, carb 30 45 5 20
2982-3000 P MDST, gy blk, card 25 45 * 30
3003-3018 P MDST, med-med dk gy 40 50 * 10
P MDST, gy blk, carb 30 45 * 25
3018-3034 | Ctg | SST, whe-it gy + 30% 6.0 0.61(7) 50 40 10
MDST, med-med dk gy .
+ 30X MDST, dk gy,
card
P MDST, med-med dk gy 70 30 » *
P MDST, dk gy, carb 30 50 * 20

Table 1

Maturity and Kerogen Composition Data




WELL: EAST SWAN-1

CHEMICAL ANALYSIS DATA
GENERAL DATA
2 PYROLYSIS - SOLVENT EXTRACTION
z > . EXTRACT
& 2|7 = x 3 e = - %) © | coMPOSIMGN i-a
= S8 |g| 2|82 | &8s 8_|8s|8 |35
SAMPLE S8 15| 2|2 |z |28 5183|2252 .8 4
DEPTH o ANALYSED LITHOLOGY gs (3| 5|z |2 |32 || 58|52 35|32|58 £8|s2
(METRES) | S 3 £l | €| 3| 22| 27|28 2°|2¢5|83|38|5¢
& 3 s x a == 5 sE|l © SEjz2|g8("2
‘% =3 ] ; (=} g 2 I~ E =z X g E -
214 Miocens~Recent
713-723 Ctg | LST, whe -
728 Bocene
723-732 " LST, lt gy, arg 0.28 g 190 68
851-860 " LST, wht 0.13 305 | 235
1286 " | Palasocene
1824 Cretaceous
2330 Petrel Fun Mbr "B" Eqv
2683~2698 * | MDST, dk gy 2.21 | 636|176 | 76 | 0.06| 4.05
2728 Petrel Fem Mbr “C" Eqv
2732-2747 * | MDST, med—dk gy-dk gy 1.99 | 429] 2264 | 85 |o0.05| 4.66 | 1030 | s2] 320 16 {26 769
2790-~2805 " MDST, a/a 2.53 | 43a] 203 64 | 0,05 S5.40 825 33| 325 13|31} 9|60
2838-2854 ® MDST, a/a 2.81 4321 196 77 0.04] 5.74
2854-2869 " MDST, a/a + unr LST, 2.13 | 434 238 72 | 0.04| 5.29 |i 1930 91| so00 23117) 9|7
1t gy \
2869-2875 " MDST, dk gy 2.46 | 4331 207 76 | 0.05| S.38
2896-2912 ¥ MDST, dk gy, carb + 20% -
MDST, med-dk gy
P. | MDST, dk gy 3.53 | 431} 151 42 | 0.05| 5.57
P MDST, med-dk gy 3.42 | 432} 206 34 | 0,06 7.34
2939-2948 Ctg | MDST, dk gy, carb + -
walaut shell, mica contam
P MDST, dk gy, carb 2.79 | 436] 206 35 | 0.05| 6.07
2982-3000 Ctg | SST, wht-lc gy + 302 3.56 1045 29} 260 7{19] 6|75
MDST, gy blk, carb
P MDST, gy blk, carb - 3.05 | 432 242 34 | 0.04 7.72
3003-3018 Ctg SST, a/a + 302 MDST, -
med-med dk gy + 30Z
MDST, gy blk, card
P MDST, med-wmed dk gy 2.55 | 432| 118 3 | 0.05 3.19
P | MDST, gy blk, card 3.27 | 432] 206 | 20 | 0.03| 6.94
3018-3034 ctg SST, a/a + 30Z MDST, 3.03 705 23 105 3§13 2185
med-med dk gy + 30%
MDST, dk gy, card
P MDST, med-med dk gy 3.19 | 25| 25 20 | 0.08) 0.87
P MDST, dk gy, carb 2.77 | 429 186 27 | 0.06{ 5.35

Table 2 Chemical Analysis Data




MIOCENE — RECENT
EOCENE
STAINED OR REYORKED

BLERCHED OR CRVED
= MATURITY GRROIENT

PALAEOCENE
EARLY — LATE CRETACEOUS
IN-SITU SPORES

Petret Formation : Member “8" Equivalent
Petrel Formation : Member “C" Equivalent
CASING POINT

= = = [NFERRED MATURITY GRAQIENT
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FIGURE 1
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East Swan=-i
2732-2747m

Petrel Fanm Mbr "C" Eqv
SCI 5.5

Pr/Ph = 2.22
Pr/a=Cyy = 0.61
Ph/a=Cig = 0.21

CPIL 1.32

7~

East Swan-l
2790-2805m

Petrel Fan Mbr "C" Eqv
SCI $5.75

Pe/Ph = 3,11
Pr/o=Cy7 = 0.90
Ph/n-cla = 0,29

CPL 1.63

»
»
e n oA o]

J

East Swan-l

2854-286%

Petrel Fmn Mbr "C" Eqv
SCL 6.0

Pr/Ph = 2.99
Pr/n-c17 = 0.91
Ph/a-Cjg = 0.30

cPI 0.92

TR

Figure 3a



East Swan-l

2982-3000m

Petrel Fmn Mbr "C éqv
SCI 6.0

Pr/Ph = 2.43
Pr/n-C” = 0,86
Ph/a=Cjg = 0.34

CPI 1.31

East Swan-l
3018-3034a
Petrel Fmn Mbr “C" Eqv
SCI 6.0
Pr/Ph - 1.39
Pr/a=Cy7 = 0.70
Ph/n-Cjg = 0.38 )
CPIL = 1.25
- . »
-3 L4
”
- -
il | -
y
Y,
g

Figure 3b




e| xipuaddy

EAST_SHWAN-

SAMPLE  713-7234
3.5 3.5

SELEC CLA R

IN SITU SPORES = o
BLEACHED/CAVINGS i 0
STAINED/REWORKED 3.5-3.5 2

263-1268
1.9 3.0

IN S1TU SPORES 3.0-3.0 1
BLEACHED/CAVINGS 1.5-1.5
STAINED/REWORKED & o

l IN SITU FOPULATION

MKIER OF BEADINES
20

13

10

3 2D e e 7 ® W a0

SPORE COLOUR INDEX

13

10

3 2D w AT SV IO

SPORE COLOUR INDEX

EAST_SWAN-1

3.0 4.0

SELECTED CLASS RANGE _ COUNT

IN SITU SPORES 4.0-4.0 1
BLEACHED/CAVINGS 3.0-3.0 1
STAINED/KEWORKED -
SANPLE 2302-23171

2.0 2.0 3.0 3.0 3.9 4.0 5.0 6.0

SELECTEDR CLASS RANIGE _ COUNY
IN SITU SPORES 3.0-5.0 1
BLEACHED/CAVINGS 2.0-4.0 €

STAINED/REWORKED 6.0-6.0 1

l IN SITU POPULATION

AR OF PEADINGS
20

15

10

I 3 32990 7@ v 0

SPORE COLOUR ENDEX

15

10

S bl i Ll Lt il

I D9 @ a7 oW 20

SPORE COLOUR INDEX
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Roscarch”

AST =

SAMPLE 2683-2698M
4.0 4.9 4.0 4.5 5.0 5.5 5.5 5.5 6.0 6.0

€.57.07.5

SELECTED CLASS RANGE __ COUNT
IN SITU SPORES 5.5-6.0 5
BLEACHED/CAVINGS 4.0-5.0 S5
STAINED/REWORKED 6.5-7.5 3

SAMPLE  2838-2854H
2.5 3.0 3.0 5.0 5.0 6.0 7.0 7.0 7.0 8.0
8.0

SELECTED CLASS RANGE __ COUNY
IN SI1TU SPORES 6.0-6.0
BLEACHED/CAVINGS 2.5-5.0 5
STAINED/REWORKED 7.0-8.0 5

. IN SITU FOPULATION

MR OF READINSS

N
(-]
i

-
<
dedodl Ll £ 4 b1 4 0 3342y

3 33 e D87 ® 9 10

SPORE COLOUR INDEX

W0 & EANISS
20

2 2 329 08 7 e 9 20

SPORE COLOUR INDEX

AST_SHAN-

SAMPLE  2939-2948M
5.5 5.5 6.0 6.0 €.0 6.0 6.5 6.5 6.5 7.0

7.0 7.0 7.0 7.0 8.5 9.0 9.0 9.0 10.0 10.0

10.0
SELECTED CLASS RANGE _ COUNT
IN SITU SFORES 5.5-6.5 9
BLEACHED/CAVINGS = o
STAINED/REWORKED 7.0-10.0 12

E_3018-3034
6.0 6.0 8.0.8.0 8.5 8.5 8.5 9.0 9.0 9.0
9.5 10.0 10.0 10.0

T R COUN
IN BITU SPORES 6.0-6.0 2
BLEACHED/CAVINGS - . 0
STAINED/RENORKED 8.0-10.0 12

' IN SITU POPULATION

NER OF REAVISS
20 .

13

10

1 2 >dDe B8 78 P 10

SPORE COLOUR INDEX

BARER O READINGS
20

15

10

2 2 3 e a7V e V9 0

SPORE COLOUR INDEX
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AS] SUAN-
SANPLE  713-723M MUNBER OF READINGS
0.28 0.33 0.34 0.36 0.38 0.38 0 |
1
3
1
20
13
10
3
AS! RAMEE (1) Ve §t

0.20.40.60.81.0L.21.410.61.82.0
VIIRINITE REFLECTANCE ¢ RAXDOM % )

IMERTINITE/REMORKED  0.28-0.28 6 0.3 0.4

LE 1263 MUNBER OF READINGS

0.25 0.31 0.69 0.70 0.77 0.78 0.79 0.80 0.80 kL

23

0

13

-10

LECT [11] { #

1N SITU VITRINITE 0.23-0.31 2 0.28 0.04

0.2.0.4 0.6 0.8 1.0 8.2 1.4 1.6 1.8

IRERTINITE/REGORKED  0.69-0.80 7 0.76 0.05 VITRINITE REFLECTAMCE ¢ & 1)

AST -

SAMPLE _1997-20028
0.40 0.44 0.44 0.39 0.68 0.7) 0.73 0.76 0.77 0.78
0.79 0.80 0.82 0.8 0.4%

LECT (1] 1AV

18 S1T0 VITRINITE 0.40-0.4¢4 3 0.3 0.02

IMERTINITE/REGORKES  0.59-0.89 12 0.7 0.08

SANRLE 2302-23078

0.31 0.42 0.43 0.48 0.52 0.54 0.55 0.55 0.56 0.57
0.58 0.50 0.62 0.64 0.68 0.68 0.70 0.71 0.76 0.78
0.79 0.01 0.63 0.84 0.84 0.05 0.95 0.67 0.67 0.69
6.99 0,91 0.9 0.94 0.94 0,98 0.93 0.9

1 A (] ) (
In SITU viTRINIYE 0.42-0.58 N 0.33 0.0
LIPTINITE/CAVINGS 0.21-0.21 | 0.31
IKERVINIIE/RENORKED  0.62-0.99 26 0.83 ol

WUMBER OF REABINGS

60.81.01.2104 10608202224
VITRINITE REFLECTANCE ( RANDON T )

0

H)

020.40.60.01.01.21 61610202224
VITRINITE REFLECIAMCE ( RANSON 1)
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EAST SHAN-)

SAMPLE 2683-2698M

0.40 0.43 0.45 0.47 0.68 0.70 0.76 0.79 0.01 0.84
0.95 0.86 0.88 0.88 0.89 0.90 0.90 0.91 0.92 0.92
0.92 0.93 0.94 0.94 0.94 0.95 0.9 0.98 0.98 1.00
1.00 1.02 1.02 1.02 §.05 1.05 1.0 1.08 §.09 1.10
1,10 1,10 183 0.04 0,19 1,03 117 1.89

LIPTINITE/CAVINGS 0.40-0.47 ¢ 0.4¢ 0.03
IMERTINITE/REUORKED  0.68-1.19 ¢4 0.97 0.12

838-
0.43 0.46 0.52 0.56 0.66 0.68 0.70 0.81 0.83 0.63
0.91 0.91 0.93 0.93 0.94 0.9¢ 0.94 0.95 0.9 0.9
0.98 0.98 0.98 1.0J 1.02 1.03 £.06 1.09

TED CLA RANGE (1) COUNT AV(I) ST,DEV

ED CLA! R OUMT_ AV( 1. DEV
IN SETU VITRINITE 0.52-0.56 2 0.4 0.03
LIPTINITE/CAVINGS 0.43-0.46 2 0.46 0.0t
INERTINITE/REGORKED  0.68-1.09 23 0.93 0.10

NUMBER OF READINGS
0

o]

20 ]

13

020406081.0121.4161.8202.224
VITRINITE REFLECTANCE ( RANDDA 1 )

MMBER OF READINGS

VIIIIIIIE REFLECTANCE ( lAlMl 1)

-234
0.43 0.47 0.51 0.52 0.35 0.56 0.56 0.57 0.57 0.59
0.59 0.62 0.65 0.68 0.71 0.74 0.75 0.76 0.79 0.69
0.92 0.94 0.96 1.00 1.00 4.0t 1.02 1.03 1.06 §.08
1.09 1,13 1.18

Ll A ( 1AV
N SHTU VITRINITE 0.35-0.62 & .58 0.02
LIPTINITE/CAVINGS 0.43-0.32 ¢ 0.48 0.04
INERVINITE/REWORKED  0.65-1.10 21 0.92 0.16

SAWIE 3016-30340
0.51 0.56 0.58 0.59 0.60 0.62 0.64 0.67 0.74 0.78
0.89 101 1.0

{ 1AV
In SUTY VITRINITE 0.56-0.67 7 .61 0.04
LIPTINITE/CAVINGS 0.54-0.91 1§ 0.31
TMERTINITE/REGORKED  0.74-1.01 3§ 0.89 0.3

WUNBER OF READINGS
k

4

3]

0.20.4 0.6 0.8 1.0 1.2 1.4 16 1.8 2.0 2.2 2.4
VITRINITE REFLECTANLE ( RANDON T )

VIIRINITE liﬂ.(l:lAﬁI ( lAINIl l )
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LEVEQUE-1 WELL

SUMMARY

Vitrinite reflectance and spore colour index analysis of samples
from the interval 274m to 869m of the Leveque-l well shows that
the well section is immature to 600m and early mature between 600m
and 896m. The maturity gradients show no evidence of any major
erosional unconformities within the interval analysed but
extrapolation of the gradients to seabed suggests that around 450m
of Late Cretaceous and younger section is missing above 274m. The
sed iments analysed are not presently at their maximum depths of
burial which was about 300m greater than present day burial
depths., Maximum burial of the well section was sometime during
the Late Cretaceous to Recent.

e R

GENERAL COMMENTS

Basin: Browse Basin.

Location: 15° 45' 11.9"s, 122° 00' 17.7"E.

Operator and date of drilling: Bocal, 1970.

Well Status: Plugged and abandoned.

TD: 899m.

Mud data: Seawater with gel slugs: Seabed to 485m.
Seawater/Q mix/Dextrid low solids, low ph system: 485m
to 899m TD.

Casing data: 30" at 92m, 20" at 120m, 133/g" at 456m.

BHT data: 36°C at 473m, after 2 hours stopped circulationm.
45°C at 888m, after 2 hours stopped circulation.

Elevation: RT 9.5m ASL.
Water depth: 77.5m.
Interval analysed: 274m to 869m,

Age of interval analysed:
Depths (in metres)

Miocene-Pliocene 274-334
Late Cretaceous 334-415
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LEVEQUE-1 WELL

Depths (in metres)

Early-Late Cretaceous 415-814
Late Jurassic 814-869

Sample type and quality: Dried ditch cuttings of good quality for
geochemical analysis,

Maturation data quality:

a) Vitrinite reflectance: The samples analysed yielded
sufficient quantities of vitrinite for measurements.
Results: Fair.

b) Spore Colour Index. The samples analysed yielded
only small amounts of sporomorphs. Results: Fair.

Source rock data quality: No analyses per formed.

MATURATION (Table 1, Figures 1 and 2, Appendices 1 and 2)

Spore colour index values increase from around 2 to 2.5 SCI units
at 274m to around 4 SCI units at 869m. Vitrinite reflectance
readings increase from 0.3% to 0.37% over the same interval. The
results show that the well section is immature to around 600m and
early mature between 600m and 896m where Pre Cambrian rocks were
encountered, The maturity gradients show no evidence of any major
erosional unconformities within the interval analysed.
Extrapolation of the maturity gradients to seabed shows that
around 450m of Late Cretaceous to Recent section is missing above
274m. The maximum depth of burial of the sediments analysed was
approximately 300m greater than present day burial depths and was
reached sometime during the Late Cretaceous to Recent.



WELL: teveque-l
KERQOGEN CUMPQSITIUN KERUGEN CUMPUSITION (v wit)
7. vul ) {by calculation trom
5 (by mucroscopic exannnation) pyrolysis datal
S
= VITRINITE
o = -
SAMPLE | 7 | GENERALSED || SPORE COLOUR |pepiecTiviTY s |z
LALNE . LITHOLOGY DEX (1-10 el 5l s 25|z E¢
(METRES) | S INDEX (1-10) | Roilavee) | 2 | 2 | S | 2| 2| £ |
P S| 2| 2| E{E|z2]|¢2
(%] z > 3 F s g S
< S
137 Miocene-Pliocene
2764-290 Ceg | LST, off whe 4,55.5rew ”
334 Santoaian=
Maastrichtian
366-381 1 LST, wht-1lt gy 2.5-3.0 0.30(3)
415 Neocomi an~Cenomanian
488-503 " | MDST, med dk gy 3.0-1.5 0.60(3)raw
£10-625 ” MDST, med gy 3.5 0.35(10)
814 Late Jurassic
854-869 " MDST, gy-org 4.0 0.36(12)

Table 1

Maturity and Kerogen Composition Data
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Roben
Reseanc )
LEVEQUE-} VEQUE-
] IN SITU POPULATION ] IN SITU FOPULATION
E 274- MR O READINSS SAMPLE  488-303Y4 RMER OF READIIGS
4.5 5.5 8.0 20 3.0 3.5 4.0 4.5 4.5 5.5 6.0 6.0 6.0 7.0 20
7.5 7.5

15 15

10 10
SELECTED CLASS RANGE  COUNT % C A R S
IN SITU SPORES - 0 IN SITU SPORES 3.0-3.5 2
BLEACHED/CAVINGS - 0 BLEACHED/CAVINGS - [
STAINED/REWORKED 4.5-8.0 3 STAINED/REWORKED 4.0-7.5 10

A I JDeDST O O 3 3906 7e W 10
SPORE COLOUR ENDEX SPORE COLOUR INDEX
SAMPLE _366-381H RAER F READIISS SAMPLE  610-625M WINER OF REABINGS
2.5 3.0 4.0 5.0 7.5 7.5 8.0 20 3.5 4.0 4.0 4.5 4.5 4.5 5.0 5.0 5.0 5.0 20
6.0 7.0

13 H

10 10
SELECTED fLASS RANGE __COUNT » SELECTED CLASS RANCE  COUNY =
IN SITU SPORES 2.5-3.0 2 IN SITU SPORES 3.5-3.5 |
BLEACHED/CAVINGS - 0 BLEACHED/CAVINGS T
STAINED/REWORKED 4.0-8.0 5 STAINED/REWDRKED 4.0-7.0 11

3 2 9 D676 9P 10

SPORE COLOUR INDEX

2 2 PDe®e7 O 0

GPORE COLOUR INDEX
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SAMPLE 854-863H

3.0 4.0 4.5 4.5 5.0 5.0 5.0 6.0 6.0 6.0
6.0 6.5 7.0 7.0 7.0

SELECTED CLASS  RANGE  COUNT
IN SITU SPORES 4.0-4.0 1|
BLEACHED/CAVINGS 3.0-3.0 1
STAINED/REWORKED 4.5-7.0 13

l IN S1TU POPULAT ION

15

10

ias3ems7ev 1o
SPORE COLOUR INDEX
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EVEQUE -

SANPLE  366-381M
0.22 0.31 0.37 0.48 0.52 0.62 0.63 0.64 0.6¢ 0.65

0.66 0.68 0.68 0.74

LECTEQ CLASS RANGE (1) COUMT _AY(Y) SI.BEV
19 S1T0 VITRINITE 0.22-0.37 3 0.30 0.08
IMERTINITE/REUORKED  0.48-0.74 41 0.63 0.07

-3034
0.57 0.62 0.62

SELECIED CLASS RANGE (1) COUMT AV(R) §T,0€Y

IMERTINTTE/RENORKED - 0.57-0.62 3 0.60 0.03

NUNBER OF READINGS
30

e

02040608 101204061.8202.22.4
VITRINITE REFLECTANCE ( RANDOW 1 )

MUNBER OF READINGS

0

0.20.40.60.0 1.0 1.2 0.41.61.82.02.224

VITRINITE REFLECTANCE ( RANDON X )

.

SAE 610-6750

0.27 0.31 0.32 0.32 0.26 0.37 0.37 0.39 0.39 0.42
0.45 0.47 0.48 0.49 0.52 0.52 0.34 0.56 0.57 0.97
0.57 0.59 0.59 0.59 0.60 0.60 0.6 0.63 0.65 0.72
0.72 0.73 0.73 0.73 0.73 0.77 0.77 0.78 0.93

m 1_AV(D)
1N SUTU VITRIXITE 0.27-0.42 10 0.3 0.0
INERTINITE/RENORKED  0.435-0.03 29 0.62 o.11

SARLE 6349690
0.32 0.33 0,33 0.33 0.35 0.36 0.36 0.37 0.39 0.39
0.40 0.41 0.50 0.56 0.58 0.62 0.63 0.64 0.66 0.7

6.74 0.79 0.03

ECI R a) T_AV(D) v
1N SITU VITRINITE 0.32-0.41 12 0.36 0.03
INERTINITE/REUORKED  0.50-0.83 11 0.66 0.10

WUNBER OF READINGS
»

2 1

0

0.2 0.4 0.6 0.5 1.0 8.2 1.4 1:6 1.8 2.0 2.2 2.4
VIIRINITE REFLECTANCE ( RANDON T )

2040608 10021616 082.02.22.4
VITRINITE REFLECTANCE ( RANDON 1 )
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LOMBARDINA-1 WELL

SUMMARY

Geochemical analysis of samples from the interval 965m to 2855m TD
of the Lombardina-l well has shown that the well section is
immature to 2100m, early mature between 2100m and 2500m, middle
mature between 2500m and 2750m and late mature between 2750m and
2800m. The well section is post mature below 2800m.

The maturity gradients indicate that a sill like igneous body
around 50m to 100m thick is present close to the base of the well
section.

Extrapolation of the maturity gradients to the surface indicates
that the sediments penetrated are currently at or near their
maximum depths of burial and that a cumulative total of around
900m of Cretaceous and younger section is missing above 1500m.

Early Cretaceous mudstones in the interval 2085m to 2205m have
fair to good o0il source potential at optimum maturity. The well
section is extensively stained by a mature oil derived from a
source rich in terrestrially derived waxy kerogen.

GENERAL COMMENTS

Basin: Browse Basin.

Location: 15° 17' 20.2"s, 121° 32' 14.3"E.

Operator and date of drilling: Bocal, 1974,

Well Status: Plugged and abandoned.

TD: 2855m.

Mud Data: Seawater with high viscosity plugs: Seabed to 530m.
Seawater gel system with CMC and Qmix: 530m to 1960m.
Controlled salinity Dextrid/Drispac mud system: 1960m
to 2855m TD.

Casing data: 30" at 228m, 20" at 519m, 133/8" at 14%nm, 95/8" at
1938m.

BHT data: None available.

Elevation: RT 30m ASL.
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LOMBARDINA-]1 WELL

Water depth: 175m
Interval analysed: 965m to 2855m TD.

Age of interval analysed:
' Depths (in metres)

Palaeocene 965- 976
Late Cretaceous " 976-1276
Early Cretaceous 1276-2308
Late Jurassic-Early Cretaceous 2308-2432
Middle-Late Jurassic 2432-2572
Early-Middle Jurassic 2572-2701
Early Jurassic 2701-2855 TD

Sample type and quality: Dried ditch cuttings of good quality for
geochemical analysis.

Maturation data quality:

a) Vitrinite Reflectance: The samples analysed yielded
sufficient vitrinite for measurements but contained
abundant reworked kerogen. Results: Poor.

b) Spore Colour Index: The samples analysed yielded
sufficient sporomorphs for measurements but contained
abundant reworked material. Results: Fair.

Source rock data quality: Generally good, but p0331b1y affected by
oil staining.

Gas chromatography run at: 1470m to 1485m, 1845m to 1855m, 2085m
to 2095m, 2325m to 2335m, 2425m to 2435m and 2845m to
2855m TD. -

MATURATION (Table 1, Figures 1 and 2, Appendices 1l and 2)

Spore colour index values are interpreted as rising steadily from
values of around 2.5 units at 965m to about 4 units at 2400m.
Below this depth, the interpreted gradient shows a non-linear
increase, rising rapidly to values in excess of 8 units at
2800m. The vitrinite reflectance gradient shows similar profile
values which rise steadily to around 2400m and then continue in a
non-linear manner to 2855m TD. These results indicate the
presence of a sill-like igneous intrusion near to the base of the
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well section. The gradient suggests that this body may be around
'50m to 100m thick.

Extrapolation of the maturity gradients to surface suggests that
the sediments penetrated in the well section are preseantly at or
near their maximum depths of burial. The reflectance gradient
suggests that a cumulative total of around 900m of Cretaceous and
younger section is missing at unconformities above 1500m.

The results show that the well section is immature to 2100m, early
mature between 2100m and 2500m, middle mature between 2500m and
2750m and late mature between 2750m and 2800m. Below 2800m the
section is post mature.

OIL AND GAS SOURCE ROCKS }(Tables 1 and 2, Figure 3)

Dark yellow brown mudstones in the interval 2085m to 2205m (Early
Cretaceous) contain slightly above average organic carbon contents
of between 1.87% and 2.85% and have relatively high hydrogen
indices of between 194 and 207 showing that they coantain between
15% to 207% waxy sapropel.

These samples may. have fair to good oil source potential at

optimum maturity.

GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1
and 2, Figure 3)

The remaining mudstones contain below average to average organic
carbon contents of between 0.27 and 2.40% and contain mostly humic
kerogen. These samples have no oil or gas source potential,

Extraction of samples at 1470m to 1485m, 1845m to 1855m, 2085m to
2095m, 2325m to 2335m, 2425m to 2435m and 2845m to 2855m TD shows
that these samples contain small quantities of migrant oil stain.
This oil staining has been derived from a mature source rich in
terrestrially derived waxy sapropel. The large napthenic hump
present in the gas chromatograms is thought to be due to the
presence of a significant quantity of napthenic components in the
oil and not to biodegradation.



WELL: LOMBARDINA-1

KEROGEN COMPOSITION | KEROGEN COMPOSITION (v wi.)
(%0 vol ) by calculaunon trom
i |by nucroscopic exanunation) pyrolysis data)
a
= VITRINITE
o - -
SAMPLE | T |  GENERALISED || SPORE COLOUR |RerieCTIVITY . -
OEPTH | =2 LITHOLOGY INDEX (1-10) - E| 5| E|E| 2| 8| ¢
(METRES) | = & (Roilav %) | Z H g Zl 25| %
<< < & a < 3 2 %
%] F > 3 2 > Tz 2
< 3
927 Palaeocene
976 Turcnian-
Maastrichtisa
965-980 Ctg | MDST, 1t ol gy 2.5 0.74(1)rew 70 30 mar
1260~1275 " MDST, a/s + 20T LST, 2.5-3.0 0.55(2)vew 90 10 anr
vht-yel gy, v arg
P MDST, a/a
P After extraction 45 50 * 5
1276 Late Beocomian—
Albian
1405-1620 | Ctg | MDST, 1t ol gy-ol gy 3.0 0.64(3)rew 65 35 mar
1535=1545 " MDST, med gy 3.0 0.47(6) 65 20 15
1725-1735 " MDST, med gy 3.0 0.50(3) 55 45 *
" After extraction s0 S0 * *
1845-1855 " MDST, lt ol gy-ol gy 3.0-3.5 0.47(2) 55 40 5
. After extraction 35 65 * *
1905-1915 " MDST, a/a
u After extraction 50 50 »* »
1960-1970 " MDST, dk gy 3.5 0.72(2)rew 50 50 . *
" After extraction 40 55 * 5
2025-2035 o MDST, med dk gy
" After extraction 45 55 * *
2085-2095 " MDST, dk yel brm 3.5 0.71(3)rew 50 50 »
" After extraction 50 35 * 15
2145-2155 " MDST, a/a
" After extraction 40 40 * 20
2205-2215 " MDST, med-dk gy 5.0-8.0rew 1.17(24) rew 45 55 *
" After extraction 40 60 * -
2308 Tithonian-Berriasian
2325-2335 " MDST, a/a 7.5-8.0rew 1.22(20)rew 40 60 *
" After extraction . 25 70 * 5
2385-2395 & MDST, a/a
" After extraction 50 45 * 5
2432 Bathonian—Ox fordian
2625-2435 " MDST, a/a 4.5-5.0 1.28(47)rew 60 30 10
" After extraction 35 60 * 5

Table 1a Maturity and Kerogen Composition

Data




WELL: LOMBARDINA-1

KEROGEN CUMPOSITION
{Ye vol }
{Lby NuCruscowic exanunauon)

KEROGEN COMPQSITION (% wt.)
(by caicuiation trom
pyrolysis data)

SLTST, lt rd + 102
SND

tdd
I
AMPLE | & VITRINITE. s =
S | o | cenerauseD SPORE COLOUR | gertectiviry| » | o | = | = | = | 5 | &
(METRES) | S LITHOLOGY INDEX {1-10) Roilav%) | Z z 5 é Z| 3 g
3 5|38 |5]|z2|3
< 3
25712 Middle Jurassic
(Volcanics)
2701 Barly Jurassic
2730-2740 | Ceg | SND ¢ SST, whe-le gy 8.0-9.0 0.78(9) 65 30 s
+ 40T SLIST, lt gy +
10 MDST, med gy
2810-2820 " MDST, lt-med gy + 40X 8.0-9.0 1.20(6) 75 25 | *

Table 1b Maturity and Kerogen Compaosition Data
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CHEMICAL ANALYSIS DATA
GENERAL DATA
" PYROLYSIS SOLVENT EXTRACTION
F » EXTRACT
e 2« |° = o = Qe - = @ @ | comPGSITION (=
; & % w a o e 2. Q S~ 2 2z
SAMPLE | = SEIE| 218|228 |2;\28] 5 2882 «
DEPTH w ANALYSED LITHOLOGY gw 2| 2 = S 5 || X5 |x-| TE |E~-|25(23|. 2
a Z s Q = 5 = -8 |%e S 8?5‘«“558
(METRES) s = a e ] S ZS b4 I & g 2153|125(2%
= = =1 b3 = == = =El © SE Eg g2 <3
3 S [ElE|8|g |8 B [B7|% |E°|Relg s
976 Turonian-Maastrictian
965-980 Ctg | MDST, lt ol gy, v calc 0.21
" After extraction 0.20
1260-1275 " MDST, 1t ol gy + 202 LST, -
vht-yel, gy=v arg
P MDST, a/a -
" After extraction 1.16 | 429 | 159 | 126 | 0.06 | 1.92
1276 Late Beocomian-Albian
1275-1290 | Ctg | MDST, 1t med gy + -
10Z LST, wht :
P MDST, a/a -
" After extraction 0.80
1340~1355 | Ctg | MDST, ol gy, cale + mnr -
LST
" After extraction 0.66
1405-1420 " MDST, 1t ol gy-ol gy, -
- cale
" After extraction 0.73
1470-1485 " MDST, ltc ol gy, cale 1.09 NDP| 217 130 0.35 3.65 2410 221§ 2015 1851 76 8|16
" After extraction c 0.60
1535-1545 = MDST, med gy -
" After extraction 0.60
1590-1600 " MDST, med~lt gy -
" After extraction 0.87 ’
1725-1735.| " MDST, med gy -
2 After extraction 1.57 | 425] 57 65 | 0.07] 0.97
1785-1795 " MDST, a/a =
n After extraction 0.72
. -
1845-1855 " 'MDST, lt ol gy-ol-gy 2.09 | 432} 237 77 { 0.23 6.44 2370 113 ] 1850 89| 71 7] 22
® After extraction 1.71 | 434 117 { 115 | 0.07] 2.16
1905-1915 " MDST, a&/a -
" After extraction 2.32 | 434 105 { 111 | 0.10{ 2.72
1960-1970 | ™ | MDST, dk gy -
" After extraction 1.46 | 438 133 | 205 | 0.06 2.07
2025-2035 | " | MDST, med dk gy -
" After extraction 2,40 | 435] 118 78 | 0.06 3.o1
2085-2095 W MDST, dk yel brn 2.83 | 431| 192 75 0.21 6.87 3120 | 110{ 2060 73( 5| 12] 3%
o After extraction 2.85 | 434} 194 77 | 0.08( 4.29

Table 2a Chemical Analysis Data




WELL:

LOMBARD INA~1

GENERAL DATA

CHEMICAL ANALYSIS DATA

2 PYROLYSIS SOLVENT EXTRACTION
Z x tRACT
a 3 < = x a = b — ‘4 g cuu::)smou (ut
= 238 z 2 a £ =2 a 251 8 =
SAMPLE e S 3 = z 2 :g = |E20] B2 |80|E] 8] «
DEPTH - ANALYSED LITHOLOGY 25| 2| 3 = g 25 || 25 |z=| 25 |3= ._.§ §§ <%
(METRES) | S 3 £l 2| ¢35 |22 2% |28 87 |22(35|35]38
< g |2|le|35|8/|s s || 2 [S%|38/38|° 2
%] S z & - = = | =
2145-2155 | Ceg | MDST, dk yel bra -
" After extraction 1.87 | 4351 207 | 146 | 0.046| 4.02
2205-2215 | Ctg | MDST, med dk gy -
o After extraction 2.66 | 438) 90 | 109 | 0.05| 2.50
2265-227% * MDST, a/a 2.47 | 436} 113 83 | 0.31] 4.03
" After extraction 2.65 | 437} 96 98 | 0.07 2.79
2308 Tithonian—-Berriasian
2325-2338 » MDST, med—~dk gy 2.42 2400 99 | 1475 6151 10]39
* After extraction 1.87 | 439 136 42 | 0.05| 2.66
2385-2395 | " | MDST, med-dk gy -
" After extraction 2,36 | 441 108 26 | 0.06] 2.72
2432 Bathouian-Ox fordian
2625-2438% " MDST, a/a 2.00 2365 | 118 1870 9% |72 7]21
" After extraction 1.43 | 440 143 3 | 0.051 2.55
2572 Middle Jurassic (VQlcmch
2701 Early Jurassic
2730-2740 " SND + SST, whet-it 3y + -
40% SLTST, lt gy + 102
MDST, mned gy
P MDST, med gy o
» After extraction 1.64
2760~-2770 Ctg MDST, med gy + 20% LST, -
wht-v 1t gy
P MDST, med gy -
% After extraction 0.77
2810-2820 | Ceg | MDST, lt-med gy + 402 -
SLTST, it rd + 10X SND
P MDST, a/a -
L After extraction 1.33 | 440 72 58 | 0.07 1.03
2845-2855 | Ctg | SND + SST, wht-v 1t gy -
+ 102 MDST, med gy +
tr MDST, blk
P MDST, med gy -
& After extraction 0.22
" MDST, blk 1.81 1030 57| 630 35|50 11}39
" | After extraction 1.08 | 441} 138 57 ] 0.06] 1.55

Table 2b Chemical Analysis Data




DEPTH WELL: LOMBRRDINA-1
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FIGURE 1} SPORE COLOUR INDEX RGAINST DEPTH



EPTH WELL: LOMBARDINAR-1
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FIGURE 2 VITRINITE REFLECTANCE ARGRINST DEPTH



Lombardina=-1
1470-1485m

L.Neocomian-Albian

SCL 3.0

Pr/Ph = 1.55
Pr/a-Cj7 = 1.20
Ph/nfcls = 0.58

n .

~

cPt = 1.09 I
] |
|
|
H
WAL - |
)
- N
Loabardina-1 1
1845-1855m '

L.Neocomien-Albian

SCT 3.0-3.25

Pr/Pa = 1.10
Pr/n-c” = 1.08
Ph/n-Cig = 0.72
CPL = 0.97

-
U

B ﬁjﬂﬂm

N\ (

Lombardina-1
2085-2095m

L.Neocomian-Albiaa

SCI 3.5

Pr/Ph = 1.62
Pr/a-C;7 = 0.70
Ph/n-Cjg = 0.46
CPL = 1.21

\

Figure 3a
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Lombardina=~1
2325-233%a
Tichonian-Berriasian
SCI 4.0

Pr/Ph = 1.26 )

Pr/a=C;y = 0.70 . ‘
Ph/a=Cyg = 0.43
crt = 1.0

Lombard ina=-1

2425~2435a 2
Bathonian-0x ford ian H
SCI 4.5-5.0
Pr/Ph = [.25 w
Pr/u~Cy7 = 0.55
Ph/a=C;g = 0.39
CcPl = 1.08 o

=

Lombardina~-1
2845-2855m (P)
Early Jurassic
SCI 9.0

Pr/Ph = 1.04 o ]
Pr/a=Cyy = 0.88
Ph/n~Cjg = 0.51
CPL =1.146

y .

L ' ¢ Figure 3b
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LOMBARDINA-

SAMPLE _9€5-980M
Z.5 3.5 9.5

SELECTED CLASS RANGE ___COUNT
IN-SITU SPORES 2.5-2.5 1
BLEACHED OR CAVED = V]

STAINED OR REWORKED 3.5-5.5 2

SAMPLE _ §1260-1275H4

2.5 3.0

SELECTED CLASS RANGE __ COUNT
IN-SITU SPORES 2.5-3.0 2
BLEACHED OR CAVED = (1]
STAINED OR REWORKED = 0

l IN SITU POPULATION

N
<
'

15

10

eddbd g2 3 i 3 d 1112119

3 A Pe S S TE O IO

SPORE COLOUR INDEX

MDER OF READINGS
20 ’

15

10

3 2329 06 7 89 10

SPORE COLOUR INDEX

LOMBARDINA-|

SAMPLE _ 1405-1420M

3.0 5.0 5.5

SELECVED CLASS RANGE __ COUNT
IN-S1TU SPORES 3.0-3.0 1
BLEACHED OR CAVED = 0

STAINED OR REWORKED 5.0-5.5 2

SAMPLE 15391545
2.5 2.5 2.5 3.0 3.0 3.0 6.0

SELECTED CLASS RANGE  COUNY
IN-SITU SPORES 3.0-3.0 3

BLEACHED OR CAVED 2.5-2.5 3
STAINED OR REWORKED 6.0-6.0 1

l IN S1TU FOPULATION

IUSMER OF READINGS
20

15

10

I adsoeae 79 10

SPORE COLOUR INDEX

MENER &F PEADINGS
20

15

10

? 2 329 06 7 & P 10

SPORE COLOUR INDEX
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LLOMBARDINA-]

SAMPLE _ 1725-17

2.0 3.0 &.0

EC CLAS
IN-SITU SPORES 3.0-3.0 1
BLEACHED OR CAVED 2.0-2.0 1

STAINED OR REWORKED 6.0-6.0 1

A 9-1655
2.0 3.0 3.0 3.5 5.5 6.0 6.0

SELECTED CLAS R
IN-S1TU SPORES 3.0-3.5 3

BLEACHED OR CAVED 2.0-2.0 1
STAINED OR REWORKED 5.5-6.0 3

l IN SITU POPULATION

MR OF READIISS
20

15

10

3 a2 >3s o0 7ee 0

SPORE COLOUR INDEX

MNIER OF READINGS
20

15

10

3 2> 087 ® VW IO

SPORE COLOUR INDEX

LOMBARDINA-L

SAMPLE  19E0-1970M
3.5 4.5 6.5 7.0

El S| C
IN-SITU SPORES 3.5-3.5 1
BLEACHED OR CAVED - /]
STAINED OR REWORKED 4.5-7.0 3

S 2089~
3.5 6.9 8.0

RALGE  COUNY

SELECTED CLASS
IN-SITU SPORES 3.5-3.9 1
BLEACHED OR CAVED = V]

STAINED OR REWORKED 6.5-8.0 2

' J N SITU POPULATION

15

10

A 2a>2>e0a7?”e® o

SPORE COLOUR INDEX

MMMER &F BEADINGS
20

15

10

3 3o a7 8w 0

SPORE COLOUR INDEX
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LOMBARDINA-1

SAMPLE 2205-221)
5.0 5.5 6.0 6.9 6.5 7.5 8.0

SELECTED CLASS RANGE __COUNT
IN-SITU SPORES = 0
BLEACHED OR CAVED = (]

STAINED OR REWORKED 5.0-8.0 7

SAMPLE -2335
7.5 8.0

SELECTED CLASS RANGE __COUNT
IN-SITU SPORES - o
BLEACHED OR CAVED - o

STAINED OR REWORKED 7.5-8.0 2

J N S0 POPULATION
R I RANIS
20 |
15 ]
10 7
S ]
]
1 2 3 9 D& 7 ® VP 10
SPURE COLOUR INDEX
MR O READINSS
20 |
15 ]
10 ]
"
s
]
n

3 e e 7 e P20

SPORE COLOUR INDEX

OMBARD [NA-1

L 425-24
4.5 5.0 5.0 5.0 €.5

SELECTED CLASS RANGE _ COUNT-
IN-SITU SPORES 4.5-5.0 4
BLEACHED OR CAVED - 0

STAINED OR REWORKED 6.5-6.5 1

SAMPLE 2730-27404
8.0 8.0 8.5 8.5 9.0

SELECTED CLASS RAVGE _ COUNT
IN-SITU SPORES 8.0-9.0 5
BLEACHED OR CAVED - 0
STAINED OR REWORKED - 0

N SITU FOFULATION
REER & REAIIGS
20
15 ]
10
S 3
3
3 D9 0D 7O W 10
SPORE COLOUR INDEX
MR OF READINGS
20 |
15 ]
10 J
5 7

P 2% e ® a7 e 9 20

SPORE COLOUR INDEX
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. IN SITU FOPULATION

SAMFLE _ 2810-28208 MR OF REAMIGS
7.5 8.0 8.5 8.5 9.0 20
15
10
SELECTED CLASS RANGE _ COUNT 5
IN-SITU SPORES 8.0-9.0 4
BLEACHED OR CAVED 7.5-7.5 1
STAINED DR REWORKED - o
2 3 398 aa7 e 9 0
SPORE COLOUR INDEX
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LONBARDINA-

SANPLE  963-9804
0.7¢ 0.9¢ 0.96 1.03 1.06 1.12 L.14 L. 24

SELECTED CLASS RANGE (1) AV S,
REVORKED 0.74-0.74 | (B]]
REUORKED 0.94-1.06 ¢ 1.00 0.06
SAMPLE (26012754

0.51 0,58 0.75 0.81 0.90 0.90 0.92 0.94 0.9 0.9
0.95 0.97 0.99 0.99 0.99 1.01 1.01 1.02 1.03 1.04
1.05 1,07 1.07 £.10 1.60 .42 0.12 112 1.03 ). 44
S04 405 515 0,05 107 0010 0,20 1,20 0.20 0. 20
020 .20 0.23 .24 1.27 0.28 1.35 L)

SELECTED CLASS RAMGE (1) COUME AV(T) ST.QEY

REUORKED 0.51-0.58 2 0.55 0.05

\___ REVIRKED

0.75-1.10 22 0.97 0.08

NUNBER OF READINES
0

E—

]
020606008 10:001.21.41:61.82:02224
VIIRINITE REFLECTAMCE ( RANDON T )

NUNMBER OF READINGS
30

<4
4

el

0.20.40.60.01.010.25.410.61.82.012.22.4
VITRINITE REFLECTANCE ( RANDDX T )

J

SAWLE |405-14200
0.57 0.65 0.70 0.82 0.83 0.86 0.69 0.92 0.93 0.9
0.94 0.96 0.97 0.99 1.04 1.02 1.02 1.02 1.03 §.03
1.05 5.06 500 3.17 0.92 1,14 .04 0,14 1,18 §.20
1.23 0.27 .27 1,28 1.9 038

LEC AS! (1) _coum (1) St
REGORKED 6.57-0.70 3 0.6¢ 0.07
REWORKED 0.02-0.99 N 0.9 0.06

SANPLE 1333-15490

0.43 0.46 0.47 0.47 9.48 0.53 0.40 0.6 0.61 0.65
0.66 0.66 0.66 0.67 0.78 0.78 0.83 0.89 0.95 0.95
0.96 0.99 0.99 0.99 1.09 5.09 .10 £.00 000 L. 10
0,12 093 .04 0.5 107 0,10 1.19 0.28 L.37 4.9

LECTED CLAS! { L} )

1N SITG VETRINITE 0.43-0.33 6 0.47 0.9
REMORKED 0.60-0.67 8 0.6¢ 0.0
REMORKED 0.78-0.89 ¢ 0.82 0.05

]

MUMBER OF READINGS

VITRINITE REFLECTANCE ( RANDON Y )

0.20.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
VITRINITE REFLECTANCE ( RANDOS I )
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LORBARDINA-) GMBARDINA-
SAMPLE 1725-11354 NUMBER OF REABINGS SANPLE 136019708 MURBER OF READINGS
0.46 0.51 0,54 0.60 0.78 0.0 0.83 0.98 0.92 0.93 0 0.65 078 0.91 0.9¢ 1,02 1.04 1.09 .12 §.12 1.15 »
0.930.99 1,03 1.04 1.04 1.05 .07 1.0 1.09 1.10 ] 005 106 1,16 .20 1,23 1.23 0.24 1.25 1.25 1.2
100 112 .02 116 L1 0,22 1.23 124 .25 1.25 % 026 0,20 0,27 0.28 .29 130 1,31 1.3 136 175 -
126 1.26 178 1.28 1.32 1.33 1.3 1.35 0.3 1.39 1.35 1,39 1,43 1.45 1.45 .47 1.52 1.57 1.62 1.6} ]
140 ; LI LIS
) 2
15 ] is
]
10
C A [} 1) V(1) : I { ] (1)
INSIU VIIRINITE  0.460.5¢ 3 0.50 0.04
REVORKED 0.600.60 1 0.60 REVORXED 0.650.8 2 &1 0.8 -
« AANOON
REORKED 016018 21 L0 012 T ECE T NI RENDRKED 0.91-0.33 0 L2 012 SAIIREIE: SETAELIMNE § ¥
w MEBER OF READINGS $ANPLE 2085-20950 NUNRER OF READINGS
0.46 0.48 0.66 0.67 0.67 0.5 0.95 0.% 1.01 1.02 % | 0.63 0.72 0,77 0.94 0.99 1.04 1.02 1.08 1.09 1.10 )
.02 1,04 1.05 1.05 109 1.10 1.10 140 103 118 143 105 6.6 1,19 109 .20 .23 1.23 1.25 1.2
102 102 002 112 1003 114 104 105 1,15 1.16 & 128 1.30 1.30 1.33 1.35 137 1.49 1.45 152 1.5} -
106 107 007 1,19 120 1.20 1.2 1,20 1.24 .24
025 1.25 120 127 128 .30 1.30 1.3) .30 1.3 ]
140 : ) »
15
"
. m SLECIED LIS BAMGE (1) COMI MWD SLKY
I8 SITUVIRINITE  0.46-0.48 2 0.47 0.00
V1040608100214 061820
REVORKED 0.660.60 3 041 0.00 REVORKED 0.60.1 3 Il 0.0
TRINITE REFLECTARCE ( RANDON 1 )
L ReoReED 0.85-1.40 45 L6 0.0 VHIRUNATE WETYECIANCE L eeioucs Sieide % RA8 & VITRINITE REFLECTANCE ¢ RANDON 1 )
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LONBARDINA-|

SANPLE  2205-221
0.92 0.93 0.97 1.02 1.07 1.01 1,92 §.42 L. 04 L. 13

.16 1,18 .20 1.2 .22 0.22 .24 L4 0.2 1.9
1.29 1.30 1.34 1.37 1.51 LI LD1

LECH AS! RAMGE (1) COUNT _Av(L) SV

REWORKED 0.92-0.37 .17 012

AWLE 2375-23

1.05 1.08 1.10 .08 0,80 £.03 K06 007 007 122
.24 .25 1.26 1.78 §.34 1.34 1.4 0,35 1.36 1.36
1.40 1.47 1.48 1.56 1.68 1.69 1.70

LECTED CLASS ANGE ( UMY _AV(T)

IRERTINITE/REUORKE®D  0.05-1.36 20 L o

MUNBER OF READINSS

0.20.40.60.8 101
VITRINITE REFLECTARCE ( RANDOM T )

NUNBER OF READINGS

3

B

0.20.40.6081.08.20.41061.
VITRINITE REFLECTANCE ( RANDON T )

{ONBARDINA-|

SANPLE  2423-24350

0.39 0.77 0.89 0.99 1.03 1.06 110 1.12 1.02 1.13
004 1,96 0,30 0,99 .22 .22 0.24 1.26 .26 1.26
1,26 1.27 1.28 1.30 1,30 .32 4.32 1.33 1.30 1.36
1.37 1.37 0.38 .39 0.40 1.40 0.40 0.40 0.42 1.3
144 1,44 1,45 0,46 1.49 149 1.50 .32 1.97 0.59

1.68 1.72 1.97 .

CTED (LA m W81
LIPTINITE/CAVINSS  0.39-0.38 | 0.39
REVORKED ON-LR2 &1 LA 0.6
SAWPLE _2130-27408

0.58 0.64 0.70 0.71 .70 0.77 0.78 0.63 0.%¢ 0.83
0.87 1.00 1,00 1.00 1.0 1.03 1.03 .07 1.08 1.10
.03 009 505 .07 697 .22 0.2 1.27 1.28 129
1.30 1.35 0.37 1.38 1.38 1.40 1.43 1.53 1.59 .65
1.66 1.68 1.4

Cl R [} A
10 SITU VIIRINITE 0.70-0.97 9 0.78 0.07
LIPTIRIVE/CAVINGS 0.58-0.6¢ 2 061 0.04
INERTIMITE/REWDRKES  1.00-1.30 20 I.14 0.10

v

NIUMBER OF READINGS

VITRINITE REFLECTANCE ( RANDOM I )

VITRINITE REFLECTANCE ( RANOON 1 )
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— el

LONBARDINA-)

SANPLE 2810-28208

0.62 0.64 0.65 0.65 0.67 0.72 0.75 0.76 0.77 0.77
0.77 0.80 0.80 0.81 0.83 0.8¢ 0.85 0.0 .97 0.89
.69 0.90 0.92 0.94 0.96 0.98 0.98 1.09 .16 1.10
0,19 109 1.24 1,25 1.40 1.42 1.50

1 CLASS RANGE (1) Q) _Ssl.
I8 SIT0 VITRINITE  0.06-0.25 6 120 0.04
LIPLINIIE/CAVINGS  0.02-0.98 22 0.85 0.8
(MERTINIIE/REGORNED  0.40-0.50 3 .44 0.05

KUNBER OF READINGS
3

5]
0
)

13 ]

VITRINITE REFLECTANCE ¢ RANDON T )
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LYNHER-1 WELL

SUMMARY

Geochemical analysis of samples from the interval 427m to 2698m of
the Lynher-l well has shown that the well section is immature to
around 900m, early mature between 900m and 2000m and middle mature
below this depth to 2725m TD.

Extrapolation of the gradients to seabed suggests a cumulative
total of around 1000m of Late Palaeocene and younger section is
missing above 427m. Maximum depths of burial of the sediments
analysed were some 600m greater than those of the present day and
were reached sometime during the Late Palaeocene to Recent.

Middle Jurassic mudstones in the interval 1457m to 1495m and
mudstones and coals in the interval 1543m to 1598m have fair and
good oil source potential respectively. The lower interval may
already have generated significant quantities of oil. These
intervals have only poor gas source potential.

GENERAL COMMENTS

Basin: Browse Basin.

Locatiom: 15° 56' 24"s, 121° 04' S59"E.

Operator and date of drilling: Bocal, 1971.

Well Status: Plugged and abandoned.

TD: 2725m.

Mud data: Seawater with gel slugs: Seabed to 987m.
Seawater/Qmix mud: 987m to 1128m.
Low solids Dextrid mud 1 to 6%: 1128m to 2725m TD.
Diesel added below 1317m.

Casing data: 20" at 282m, 133/g" at 1114.5m.

BHT data: 57.5°C at 1125m, stopped circulation time unknown.
90°C at 2199m, stopped circulation time unknown.

Elevation: RT 9.5m ASL.
Water depth: 58m.

Interval analysed: 427m to 2698m.
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Age of interval analysed:
Depths (in metres)

Late Palaeocene 427~ 489
Late Cretaceous 489~ 731
Early-Late Cretaceous 731-1310
Late Jurassic-Early Cretaceous 1310-1338
Late Jurassic 1338-1455
Middle Jurassic ' 1455-1722
Early Jurassic 1722-2426
Late Triassic 2426-2639
Permian 2639-2698

Sample type and quality: Dried ditch cuttings and 1 core piece of
good quality for geochemical analysis.

Maturation data quality:

a) Vitrinite Reflectance: The samples analysed yielded
suffxcxenc vitrinite for measurements. Results: Good.

b) Spore Colour Index: The samples analysed yielded
sufficient sporomorphs for measurements. Results: ‘
Good. .

Source rock data quality: The data from phase II analyses 1is
good. Quality of phase I analyses unknown.

Gas chromatography run at: 1460m to 1470m, 1540m to 1555m, 1570m
to 1585m, 1982m to 1997m.

MATURATION (Table 1, Figures 1 and 2, Appendices 1 and 2)

Spore colour index values rise from around 3 SCI units at 427m to
5.5 to 6 SCI units at 2607m. Vitrinite reflectance values rise
steadily from around 0.4% at 1037m to 0.6% at 2607m. The results
show that the well section is immature to around 900m, early
mature between 900m and 2000m and middle mature below this depth
to 2725m TD.

Extrapolation of the maturity gradients to seabed suggests that a
cumul ative total of around 1000m of Late Palaeocene and younger
section is missing above 427m. The sediments analysed are not
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currently at their maximum depths of burial. Maximum depths of
burial were around 600m greater than those of the present day and
were reached sometime during the Late Palaeocene to Recent.

OIL AND GAS SOURCE ROCKS (Tables 1 and 2, Figure 3)

The mudstones in the intervals 1457m to 1495m and 1543m to 1598m
of the Middle Jurassic section generally contain above average
organic carbon contents of between 1.792 and 6.72%X. Pyrolysis
analysis of these mudstones shows that they coantain mostly humic
kerogen mixed with between 15 to 352 oil-prone kerogen. In the
lower interval thin interbedded coals also contain around 207 of
oil-prone kerogen. Analysis of electric logs suggests that 18m of
mudstones are present in the interval 1457m to 1495m and 20m of
mudstones and 3m of coal are present in the interval 1543m to
1598m. These intervals have fair and good oil source potential
respectively. These organically rich sediments are not
sufficiently thick to be good potential gas sources and the two
intervals combined have only poor gas source potential. The lower
interval may have generated significant quantities of oil in
reaching its present level of maturity.

Extraction, fractionation and gas chromatography analysis of
samples at 1460m to 1470m , 1540m to 1555m and 1570m to 1585m
shows that these samples contain relatively large quantities of
extractable bitumen, which in the intervals 1540m to 1555m and
1570m to 1585m are mostly heteroatomic compounds. The presence of
these is consistent with the relatively low maturity of the
samples. The alkane gas chromatograms of these samples show that
they contain hydrocarbons derived from a mixture of predaminantly
early mature terrestrially derived waxy kerogen and lesser amounts
of algal kerogen. The sample at 1460m to 1470m contains
anomalously large amounts of saturated hydrocarbons and probably
contains small quantities of a migrant oil derived from a mature
source rich in waxy kerogens.

GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1
and 2, Figure 3)

The remaining mudstones and siltstones analysed in the intervals
1246m to 1460m, 1509m to 1524m and 1738m to 2698m contain variable
amounts of organic carbon, with TOC values of between 0.29% and
0.772Z in siltstone lithologies and 1.33% and 5.43% in mudstone
lithologies. Pyrolysis analysis of the samples indicates that
they contain mostly humic kerogen with at most around 5% of
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oil-prone kerogen content. These mudstones and siltstones have no
0il source potential and orgamically rich intervals are

insufficiently thickly developed for the more organically rich
mudstones to be significant gas sources.

Extraction, fractionation and gas chromatography analysis of the
sample at 1982m to 1997m shows that it contains very small
quantities of indigenous hydrocarbons derived from predominantly
early mature terrestrialy sourced waxy kerogens.
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KEROGEN COMPOSITION | KEROGEN COMPOSITION (*o wt.}
(% vut.) (by caiculangn trom
- {by mucroscopic exammaton) pyroiysis datal
o
= VITRINITE o
P | & | GENERaUSED SPORE COLOUR | geriectiviry! w | o | - | £ g
i ) {— - et - E [ =
(METRES) % LITHOLOGY INDEX (1-10) (R oil av %) z E é 2 z < g
3 = a < 3 @ o
< - = < - = e
(7] z > P 2 > 3 5
4 2
413 Late Palaeocene
L27~4642 Ctg | LST, 1t ol-gy 3.5~4.5rew * 70 25 5
489 Santonian—
Maastrichtian
518-534 " MDST, lt ol-gy, v 3.0 * 70 30 anr
calc
731 Heoc omian-Turoaian
1037-1052 b MDST, med lt gy to 3.5-4.0 0.59(10)rew 60 25 15
med-gy
1204-1220 . MDST, brn-gy + 30% 3.5-4.0 0.39(11) 40 50 10
MDST, lt ol gy-ol gy
1246 Core | SST/SLIST, gn gy, - 90 10 * |
glauc
1310 Tithonian-?Early
Heocomian
1311-1326 | Ctg | MDST, med lt gy-lt ol 4.0 0.42(9) 60 20 20
' gy + 50% MDST, med dk
34
P MDST, med lt gy-lt ol 55 45 # *
24
P MDST, med dk gy 60 40 * *
1326~1341 P MDST, dk gy 70 30 * *
1338 Ox fordian-
Rimmeridgian
1448-1460 | Ceg | MDST, dk gy 4.0-4.5 0.45(13) S0 40 10 60 40 »* *
1455 Callovian
1460-1470 # MDST, dk gy 60 25 51| 10
1463-16479 e MDST, a/a 70 30 » *
1509-1524 P MDST, dk gy-gy blk, 45 50 * 5
v carb
P MDST, med gy, slty 60 40 » *
1540-1555 P MDST, dk gy 50 30 10 | 10
P MDST, med dk gy 70 30 * »
P COAL, blk 45 35 5 15
1555-1570 P MDST, med gy/dk gy .20 30 20 | 30
1570-1585 | Ctg | SST, wht-lt gy + 302 4.5 0.49(32) 35 60 5
MDST, med dk gy-dk gy
+ 30% COAL, blk
P MDST, a&/a 60 40 " *
P COAL, blk 55 25 S 15
1722 Early Jurasssic
1738-1753 | Ctg | SST, wht-pnk gy-lt gy 2.5-4.0cvd 0.50(11) 40 60 *
+ 80X SLTST, pal brn=-
pok gy

Table 1a Maturity and Kerogen Composition Data
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KERDGE'? COMPOSITION
% vol )
{by microscapic examination)

KEROGEN COMPQSITION (% wt)

(by calcuiation trom
pyrolysis data)

uhd
Q.
o VITRINITE -
SAMPLE | T | GENERAUSED || SPORE COLOUR |geriec -
OEPTH | 2 LITHOLOGY INDEX (1-10) IVl = 1 2 | g 5|28 8
(METRES) | S (- Roilavw) | 2 | 2 | § | 2 (2| & | &
< = = E = & 0 ]
0] z s 3 F 5 2 z
4 2
1768-1786 | P SLTST, pal brm, sady ss| 45| #] =
P MDST, brm gy 53 40 * 5
1829-1845 | ceg | MDST, brm gy, slty 55| 4o * 5
1860-1875 | P | MDST, brm gy 50| 45 * 5
P MDST, med-med dk gy 45 50 * 5
1873-1890 | » MDST, med dk gy, slty 80 20 *f ow
1990-190$ | Ctg .| MDST, med dk gy + mar 4.5 0.54(24) 30 55 15 60| 40 «l
SND
1982-1997 P MDST, med dk gy ' 45 50 hd L]
P MDST, med lt gy b3 ] 45 * *
2180-2195 | Ctg | SST, whe-lc gy + 20% 5.0-5.5 0.58(20) 40 40 20
MDST, med dk gy
P | MDST, a/a 60| 40 *| »
2210-2226 | P | MDST, med dk gy, slcy ss | as *! w
2241-2256 P MDST, med gy, slty 50 45 * 5
2287-2302 | P MDST, med dk gy, slcy 40| 60 *|
2393-2409 | Ctg | MDST, dk gy + 302 5.5-6.0 0.58(13) 30 60 10
MDST, med gy, slty
‘+ 40X SST, whe
‘ p | osT, dk gy ss| as| «| =
2626 Late Triassic
2591-2607 | ceg | ssT, whc-pal yel + 5.5-6.0 0.62(18) 30 55 15
' 402 MDST, med gy
P MDST, a/a 40 60 » *
2622-2637 | P MDST, med dk gy 50| so *| »
2639 Permisn (undiff)
2668-2683 | P | MDST, med dk gy 55| &S | »
2683-2698 P MDST, med dk gy 60 40 - -

Table 1b Maturity and Kerogen Composition Data
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GENERAL DATA CHEMICAL ANALYSIS DATA
; " PYROLYSIS SOLVENT EXTRACTION
= 2 E EXTRACT
o 2. | 2] B x & = = - @ @ | comMPOSITION 1w
= $8|z| 2|82 |E=|8_|85|5 |35
SAMPLE S | 3| 2|2 |z |Z2E|lEz|8c| 82|82l 2| 2
DEPTH | | ANALYSEDLUTHOLOGY | 95 s | 5 | z | 8 | 38 || 5 |==| 3E|3=|28]25|<¢
ETRES) | & I o | 8 & g 22 || 22 1z8 22 |29|33|33|33
IMETRES! | = § |S|E| 5|2 |&85||5 |[B2| 5 |5%|3:|3:(%3
< s =l g[S|g|¢e 2 e £ |ET[g[<g| S
13 Late Palaeocene
427-442 Ctg | LST, lt ol gy *
489 Santonisn-Maastrichtian
518=-534 o MDST, lt ol gy, v calc -
731 Beocomian-Turonian
1037-1052 " MDST, med lt gy to med gy || -
1204-1220 " | MDST, brn-gy + 30% MDST, -
1t ol gy ol gy
1246 " SST/SLIST, gn-gy, glauc 1,39 | 431 7 32 | 0.00| 0O.l0
1310 Titbonisu-?Early Neocomiau|
1311-1326 ¥ MDST, med 1t gy-lt ol gy -
+ 502 MDST, med-dk gy
P | MDST, med 1t gy-lt ol gy || 1.48 | 430| 92 | 38 | 0.05] 1.43
P MDST, med=-dk gy 2.06 | 428 80 28 0.06 1.76
1338 Oxfordian-Kimmeridgian
1326-1341 Ctg | MDST, dk gy + 352 MDST, -
med~dk gy + 302 MDST,
med-gy/ol-gy
P MDST, dk gy 2.57 424 62 3l 0.00 1.60
‘ 1453 Callovian
1448-1460 Ctg | MDST, dk gy 5.43 | 425| 128 26 { 0.11 7.78
1460-1470 " MDST, a/a 6.72 4291 163 17 0.11] 12.28 3280 49 | 2065 31} 53}] 10§ 37
1463-1479 * | MDST, dk gy + 30% MDST, -
med gy ¢ 5% COAL
P MDST, dk gy 2.8% 234 74 18 0.00 Z.10
1509-1524 Ctg | MDST, dk gy—-gy blk, v -
carb + 302 MDST, med gy,
slty + 10% SST, whet-1lt gy
P MDST, dk gy—gy blk, v carbj| 3.36 4321 140 27 0.05 4.91
P MDST, med gy, slty 1.61 | 429] 103 58 | 0.08 1.81
1540-1535 Ctg MDST, dk gy + 30%Z MDST, 5.13 3010 59 720 14] 131 11 76
med-dk gy + 40X SST,
wht 1t gy, tr COAL, blk
P MDST, dk gy 4,76 | 424] 179 17 | 0.03| 8.79
P MDST, med-dk gy 1.29 426 73 48 0.08 1.02
P COAL, blk 29.80 431} 216 20 0.03| 66.50
1555-1570 Ctg | MDST, med gy/dk gy + -
SZ COAL
P MDST, a/a 1.79 427 | 408 40 0.00 7.30
1570~1585 ctg | SST, wht-1t gy + 30% 5.55 2185 39 590 11j15]|12]73
MDST, med-dk-dk gy + .
‘ 302 COAL, blk

Table 2a Chemical Analysis Data
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GENERAL DATA

CHEMICAL ANALYSIS DATA

= PYROLYSIS SOLVENT EXTRACTION
z EXTRACT
3 2 = = ,‘ E = - - @ a COMPOSITION 1
= szl el 212 ]ez1l8 |95l 8 |35
SAMPLE | = SIS Z | 2|z | ZE8 || SEz|8=2| €< (22|28 4
DEPTH u ANALYSED LITHOLOGY 2s | 2| &z |2 |28 25|53 $5|3%|58/2¢ g
(METRES) | & $°|E|1 8| 8|5 |52 2523 85 |285]22(33|3
s = | 8| x| 8|2z |58 |2&|588¢
g S ] = Q g < - - x = =
1570-1585 P MDST, med-dk gy-dk gy 2.52 ] 431} 93 35 | 0.06] 2.49
- COAL, blk 40.73 | 433} 180 18 | 0.06) 78.05
1722 RBarly Jurassic
1738-1753 ctg | SST, wht-pnk gy-lt gy + -
80% SLTST, pal brn-pak gy
P SLTST, pal bruo~pnk gy 0.72
1768-1784 ctg | SLTST, pal bra, sndy ¢ -
20X MDST, bra gy
P SLTST, pal brn sndy 1.38 | 430] 101 245 | 0.09 1.53
P MDST, brn gy 1.85 | 435} 103 87 | 0.08} 2.07
1829-1845 Ctg | MDST, brn gy, slty 3.02 | 431} L12 646 | 0.05) 3.56
1860-1875 " MDST, brn gy + 401 MDST, -
med-med dk gy
? | mpsST, bru gy 1.39 | 437] 129 | 137 | 0.07| 1.93
)4 MDST, med-med dk gy 1.71 | 438| 114 67 10.06| 2.07
1875-1890 | Ctg | MDST, med-dk gy, slcy -
+ mar MDST, gy~-cd, slty
+ amnr COAL
P MDST, med-dk gy, slty 2.29 | 430| 31 79 |0.00| 0.70
1890-1905 Ctg | MDST, med-dk gy + mnr SND || 2.01 | 433] 75 56 | 0.06 1.60
1982-1997 E MDST, med-dk gy + 30% 2.56 680 27 160 6|18 8|77
MDST, med lt gy, slty
+ 202 SST, wht-lt bra
P MDST, med-dk gy 2.81 | 435 125 33 |0.06| 3.74
P MDST, med lt gy 1.20 | 433} 83 |, 67 }|0.08 1.09
2180-2195 ctg | SST, whe-lt gy + 202 -
MDST, med-dk gy
P MDST, med~dk gy 1.60 { 436 64 $6 | 0.08 1.12
2088-2104 Ctg | SST, lt ol-gy + mar MDST, =
med-dk gy + tr COAL
2210-2226 w MDST, med-dk gy, slty ¢ -
302 SST, a/a *+ tr COAL
P MDST, a/a 1.57 | 431]| 70 45 |0.30 1.57
2261-2256 ctg | SST + 50% MDST, med gy, - "
slty
P MDST, med gy, slty 1.98 436 | 98 42 0.03 2.02
2287-2302 Ctg | MDST, med-dk gy, slty + -
302 SST, a/a + tr COAL
P MDST, a/a 1.91 432 | 110 52 0.40 3.50
2393-2409 Ctg | MDST, dk gy + 30Z MDST, -
med gy, slty + 40% SST,
wht

Table 2b Chemical Analysis Data
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.CHEMICAL ANALYSIS DATA

GENERAL DATA
P PYROLYSIS SOLVENT EXTRACTION
z g x EXTRACT
& 2 = e g = | ‘§ g 5 s_| 2 2 _ | comrositian i
sampLE | < 32 |8\ 2|82 |Z8)&,|23| 8. (830es 2
DEPTH s ANALYSED UTHOLOGY || 25 | = z b= S z =E [x2| &% 3_. gd|. a
g z o o] = - =< 3 S 22 o = %
(METRES) | & g §§§§§§3325'§?§§:
= s (2lE|°|[g|e = (278 |2°[38%g 8
2393-2409 P MDST, dk gy 1.36 | 431 92 57 | 0.07 1.32
P MDST, med gy, slty 0.77
2426 Late Triassic
2500-2515 | ceg | SST, 1c ol-gy + 15X mpsT, {| 1.70
med-dk gy, slty + 152
MDST, gy-rd, slty + mnr
COAL
25912607 * | $ST, wht-pal yel + 40% -
MDST, med gy
P MDST, med gy 1.46 430 74 29 0.07 1.16
2622-2637 Ctg | MDST, med-dk gy + 30% SST,]| -
vht + tr MDST, vd brn
P MDST, med-dk gy 1:33 430 76 41 0.06 1.07
P MDST, zd brm 0.29
2639 Permian (undiff)
2668-2683 Ctg | SST, wht=rd brn + 202 -
MDST, med-dk gy
P | uDST, med-dk gy 2.00 | 431] ss | 35 |o.08] 1.20
2683-2698 ctg SST, varicol + 30% MDST, -
med-dk gy
P MDST, a/a 2.72 | 432) 85 11 0.60 5.80

Table 2c Chemical Analysis Data
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