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PREFACE 
f~_ 

Volumes 2 and 3 of the report contain a petroleum geochemistry 
summary for . each well and gas ~hromat~raphY:'"mass spec trcmetry 
data for source rocks, oil sand m1grant 011 sta1ns analysed. 

Volume 2 contains the petroleum geochemistry well summaries, 
chemical analysis, gas chromatography and mass spectrometry and 
carbon isotope data for oil s, migrant oil stains and source rocks 
from the Northern Carnarvon Basin. Vol\JJle 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 
oil 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 apbreY'iations 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 
~e shown in Figure 3. . Tables of relevant geochemical data and .s chromatography-mass spec trometry traces for oil s, migrant oil 

stains and source rocks from the Browse Basin are presented in 
Sections II, III and IV respectively. Tables of releY'ant 
geochemical data and gas chromatography-mass spectrometry data for 
source rocks and migrant oil stains from the Bonaparte Basin are 
presented in Sections V and VI. 

Petrole\JJl geochemistry charts at 1: 5000 scale for each well are 
presented in Volume 5 of the report. 
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ABBREVIATIONS USED IN ANALYTICAL DAXA SHEETS ·e~ 
LITHOLOGY DESCRIPTION 

CHI< chalk aren arenaceous 
CHT chert arg argillaceous 
CM! cement bd bedded/bedding 
CGL conglomerate bit bitumen/bituminous 
CLYST claystone calc calcareous 
DOL dolomite/dolomitic carb carbonaceous 
IGN igneous rocks crs coarse 
LIG lignite/lignit ic cvd caved 
LST limestone f fine 
MOST mudstone fer ferruginous 
MET metamorphic rock foss fossils/fossiliferous 
MRL marl(y) fr friable 
QTZ quartz hd hard 
SH shale i/b interbedded 
SND sand med medium 
SLTST siltstone mic mica/micaceous 
SST sandstone mod moderate 
VOLC volcanic rocks mnr minor 

mtl mottled 
occ occasional 

COLOUR 001 oolitic 
OS oil stain e bl blue pyr pyrite/ pyrit ic 

blk black rev reworked 
brn brown sft soft 
dk dark shly shaly 
dsk dusky . sl slight(ly) 
g gold slty silty 
gn green sndy sandy 
gy grey tr . trace 
It light v very 
01 olive xln crystalline 
org orange 
pal pale 
pnk pink GENERAL 
pp purple 
rd red sample not analysed 
vgt variegated * analysed but no data obtained 
wht white A/a as above 
yel yellow Ccg ditch cuttings 

Fluo fluorescence 
gy-gn greyish green NC' no ca lcul at ion 
gy/gn grey-green (gradation) NDP no determination possible 
gn-gy greenish grey Pop population 

Swc sidewall core 

;e~ 
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ANDERDON-l WELL 

SUMMARY 

Geochemical analysis of the interval 410m to 2905m TD of the 
Anderdon-l 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 2500111 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 l200m 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 o-il 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 :nature waxy 
sapr9pel and a migrant biodegraded oil residue. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 12 0 38' 47.1"5, 124 0 47' 47.7"E. 

Operator and date of drilling: BHP, 1985. 

Well Status: Plugged and abandoned. 

TD: 290Sm. 

Mud data: Seawater and high viscosity gel pills: Seabed to l798m. 
KCL/Polymer system: 1798m to 2905m TD. 

Casing data: 30" at 130m, 20" at 303m, 133/8" at 1787m, 95 /8" at 
2457m. 
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ANDERDON-l WELL 

BRT data: 90°C at 2465m, after 6; hours stopped circulation. 
116°C at 2905m TD, after 12 hours stopped circulation. 

El eY'at ion: RT 8m ASL. 

Water depth: 97m. 

Interval analysed: 410m to 2905m TD. 

Age of interval analysed: 

Miocene-Recent 
Eocene 
Palaeocene 
Cretaceous 
Early Triassic 
Late Permian 

Depths (in metres) 

410- 481 
481- 759 
759- 998 
998-1427 

1427..;.2416 
2416-2905 TO 

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 
suftic ient sporomorphs for measurements. Samples in 
the upper part of the well sec tion analysed contained 
abundant caved Cretaceous sporomorphs. Resul ts: 
Good. 

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

Gas chromatography run at: 2380m to 239Sm, 2809m to 2824m and 
2890m to 2905m TD. 

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

Spore colour index values rise stead ily from val ues of arol.m.d 3 
SCI units at 410m to around 6 to 6.5 I.m.its at 2000m. Below this 
depth the spore colour index grad ient shows a non-linear increase 
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ANDERDON-l WELL 

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

Vitrinite reflectance values increase from interpreted values of 
0.35% at 410111 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 l200m of missing 
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 sec tion. 
Extrapolation of the reg ional spore colour grad ient seen above 
2000m to a surface value shows that the well sec tion 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 2S00m. 

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

Medium grey mudstones analysed in the interval 2380m to 2416m in 
the Early Triassic. and light to mediun 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 1.02% and 2.14%. Pyrolysis 
analysis of sanples 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 
290Sm TO are of too high a maturity for pyrolysis data to be a 
useful ind icator 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 
5.4xl04m3 and 1.12xl06m3 of gas per acre respectively. The 
interval 2764m to 2905m TD may also represent a spent oil source. 
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ANDERDON-l WELL 

Extrac tionof samples at 2380m to 2395m, 2809m to 2824m and 2890m 
to 290Sm 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 
ind igenous ex tr ac ts derived from l.ite 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 23SOtn in 
the Early Triassic contain below average organic carbon contents 
of between 0.02% and 0.78%. Visual kerogen analysis suggests only 
humic indigenous kerogen :content in samples analysed in this 
interval. These sed iments have no 0 it or gas source potential. 



WELL: ANDERDON-l 

KEROG~N COMI'OSIfION K~ROG~N COMPOSIIiON '''10 WI.J 
iii::, voU (by calculillon from 

w (bv ml~rO$COIIIC uilllllnallonJ pyrolysii ~lIaJ 
~ 

SAMPLE ~ 
GENERALISED SPORE COLOUR 

VITRINITE .::: .... .... 
OEPTH w REFLECTIVITY ... ... ~ ~ 

~ ... - ... 0 0 
UTHOlOGY 0- ... 0-

(METRES) ~ INDEX (1-10) ! 
.... 

~ Z 0- "" "" ~ (R oil av %) z 0 z .... ... 
;:: "' "' ~ "" ii: on < "" .... "" on 

~ ;; < ~ 
.... 

:i >-(I) on ;; 

i I.:J .... 
< 

lOS 1Iioc_t.eceat 

410-430 Ctl LST, wt 1.5-3.0 10 . 35(1) 40 55 5 

411 lac_ 

530-550 .. LST, off-we 3.0-3.5 0.51(9) 50 40 10 

740-760 .. LST, aI. + DDr !fDST, 9.0-9.5rev 1.00(ll)rev 65 3S aar 
b1lr. 

759 
'al __ 

998 eretac_ 

990-1010 .. LST, wt-off Wt 8.5-10.0rev 1.09(34)rev 70 25 5 

1240-1260 .. UT, 1e IY + DDr Slfl) 5.5-10.0rew 0.59(9) 60 30 10 

1417 lit Goodwia Bla 

1460-1490 .. !fDST, It IY p, v 5.0-5.5 0.87(5) 70 30 aar 
calc 

1570-1590 .. SST, 1t ly-ye1 r! + 5.0-5.5 0.86(22) 40 60 .ar 
40% !fDST, .ed IY 

1640-1660 .. 1fDST, •• 4 IY • 50% 2 . 5-4.0c:vd 0.88(5) 55 40 5 
SST, vbt • mar LST, 
vIlt 

e -
1750-1770 .. IfDST, aI. + 50% SST, 5.5-6.0 0.92(10) 70 25 5 

vbe 

1843-1858 " ltDST, .ed BY 6.0 • 60 20 20 

1945-1960 " ltDST, ./. 6 .0-6.5 * 65 15 20 

2080-2095 " ltDST, Ded BY • 80% 6 .0-6.5 0.95(6) 55 15 30 
SLTST, It IY 

2197-2212 " !fDST, 1e_ed IY 6.5-7.0 1.10(1 ) 60 20 20 

2290-1305 " !fDST, aI. 7.0-7.5 * 85 15 .. Dr 

1380-1395 " MDST, .ed IY 7. 5-8.0 1.25(4) 60 40 tr 40 50 • 110 

1416 Byl_ Bey BID 

1419-1434 .. IfDST, .ed IY 50 50 • • 
1440-2455 .. 1fDST, It_ed IY 30 70 • • 
2506-2515 .. UT, pIllr. IY + 40% 8.0-8.5 1.69(20) 45 55 * 

UT, a .... d IY 

1608-2623 .. UT, pnlr. IY • 40% 8.5-9 . 0 1.84(19) 40 60 • 
UT, 1e_ed IY 

2764-277-1 .. !fDST, 01 IY 10.0 2.72(2) 60 40 * 
2890-2905 .. !fDST, 01 IY + 10% 10.0 1.13(6)cvd 70 30 * UT,' vbt 

e 
Table 1 Maturity and Kerogen Composition Data 



WELL: ,\NDEROON-l 

I CHEMICAL ANALYSIS DATA 
GENERAL DATA 

PYROLYSIS SOLVENT EXTRACTION , . 
z >( EXlRACT 

W 0 u ~ Q 0 - '" '" COMI'O.SITION I" a.. :a", >( -0 .... u '-' - z z_ 
i= =u ... ... ~ ~-

SAMPLE <0 cc ~ 0 ~ .. ~ ~ ... 0 °u '" Ucc ::J ~ __ 2 = =0 i '" w ANALYSED LITHOLOGY ~ z z ~e _0 
~- ~- ~I !:I'" 

~i DEPTH u ... g < co >C_ 
-' zQ ... z ;::~ 

...... 
... "" 2L~ u .. 

Ii 
a.. "" ... U .... .2- i3 (METRES) < ... 0 "" z .. !r c-
:E '" 

a. cc ~ ::J ... ~ < ~ 
ccca 

cc 2 0 >C 0 - § o e -i 
< 0- ~ ~- ~~ c ... ~ 0 0 0 - :: :: 

'" - :: cc . a. .. a. 

1427 lit Goodwill ... 

1460-1490 Ctl MOST, it 11 p, " c .1c 0.14 

1490-1505 " KOST, .. ad 11 0.0' 

1S70-1590 .. SST, it 1Y-1a1 11 • -
40% MDST, .. ad 11 

p ltDST, .. ad 11 0.74 

1600-1620 Ctl MDST, ID&d 11 • 80% SST, -
vht • IIIIIr !.ST, OIbt 

P MOST, .. ad 11 0.72 

1640-1660 Ctl MOST, .. ad 11 • 50% SST, -.1. 
P MDST, .. ad 11 0.24 

1700-1720 Ctl MDST, .. ad 11 • 70% SST, -
vht - " 1t 11 

P MDST, .. ad 11 0.63 

17S0-1770 Ctl MDST, .. ad 11 • 50% SST, -
vIlt 

P ltDST, .. ad 11 0.12 

1798-1813 Ctl MDST, 1IIad 11 0.03 

1843-18'8 " MDST, ai. 0.02 

1900-1915 " ltOST, ai. 0.03 

1945-1960 " MOST, ai. 0.09 

2032-2047 " MDST, .. ad 11, ace si t1 0.03 

2080-20" " MDST, .. ed 11 • 80% SLTST, -
1t 11 

p MOST, .. ad gy 0.02 

2113-2128 Ctl MOST, .. ed_ad dk 11 0.07 

2158-2173 " KOS'i:, ai. 0.19 

2197-2212 " KDST. 1t_ad gy 0.41 

2242-2257 " MOST, ai. 0.50 

2290-130~ " MOST, ai. 0.63 

2335-1350 " KOST, ./. 0.78 

2380-1395 .. MOST, 1IIed 11 1.33· 436 123 47 0.16 1.94 1605 121 143' 108 14 6 10 

1416 Byl ... Bay'" 

2419-2434 " KOST, ai. 1.19 440 68 99 0.12 0 . 92 

2440-2455 " MOST, It_ad IY 1.40 424 45 103 0.25 0 . 65 

2506-2515 " !.ST, p1lk 11 • 40% !.ST, -
It-.aed 11 

p !.ST, It-.ed IY 0.02 

Table 2a Chemical Analysis Data 



WELL: ANDERDOlH 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

PYROLYSIS SOLVENT EXTRACTION ~ 
z >C .u .. ~lr~AACT II .. , "'" 0 ~ >C ... CI - '" VI Q. CD"" ... >C CI .... U - Z z_ 

~ "u ... CI ... ~ ~G u-
SAMPLE Co .. ~ 0 ~ ~u 0 °u '" '" u .. ::;) ~ z ~ 1! .e _0 CD CD O Q~ !::I! '" .. -

EPTH "'" ANALYSED UTHOLOGY u ... ... Z 0 ct a >e_ ce ~ ... Q .... ZO ~ ... Z ;: ;:~ 
...... ...... u'" ... ... =: c! ~~ Q. <:) ... c~ Q~ ~ .. C .... 0 t:I u Z COl 

~t ia. II:! 2i ~ <:) ... .. ~ 
::;) ... ~ .. ~u 

2 0 = 0 oe _Q 

< .. 0 >C 
0 = c;I- s: ~- ~e ~ Q 

0 = ~ 0 ... ... en ::c .. ... ... ::c .. ... 
2608-1613 eta LST, pnk ay + 40% LST, -

1t-med iY 

p LST, 1t_ed iY 0.02 

1764-1779 eta KDST, 01 ay 2.14 452 25 111 0.27 0.74 

2809-2824 .. MDST, 01 ay 1.64 440 41 129 0.13 0.87 630 38 330 20 40 11 48 

2854-2869 " HOST, 01 ay 1.86 450 25 97 0.27 0.63 

2854-2869 .. KDST, 01 ay 1.86 450 25 97 0.27 0.63 

2890-2905 .. KDST, 01 ay + 10% LST, 1.01 404 37 125 0.17 0.51 595 58 405 40 52 16 32 
vIlt 

f 
Table 2b Chemical Analysis Data 
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Ancierdoa-l 

23S0-2395 .. 

Mt Goodwia Ran 

SCI 7.5-8.0 

pr/Ph • 0.96 

pr/ It-C17 • 1.08 

Ph/a-CIS· 0.84 

C'l't • 0.98 

Anderdoa-l 

2S09-2S24aa 

Ryl aad Bay Plan 

SCt 10.0 

Pr/Ph • l.S6 

pr/a-CI7 • 1.05 

Ph/a-CIS· 0.49 

C'l't • 1.10 

Anderdon-I 

2890-2905m 

Hylaad Bay !'bill 

SCt to.O 

Pr/Ph • 1.39 

Pr/a-C17 • 0.S6 

Ph/a-CIS· 0.57 

CPI • NOP 

. . 

-. 

I , 

I 
I 
I 
i 

I 
I 
! 
I 

I LJI 

.i 
L 

Figure 3 
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AHPEROOtH 

SAHPlE 410- 439M 
2.0 2.5 2.5 3.0 3.5 4.0 4.5 5.5 7.0 7.0 
B.5 8.5 9.0 

SELECTEP CLASS 
IN SITU SPORES 
BLEACHED/CAVI NGS 
STAINED/REWORKED 

SAMPLE 530-55OM 

RANGE COUNT 
2.5-3.0 3 
2.0-2.0 
3.5-9.0 9 

3.0 3.0 3.0 3.5 3.5 4.5 6.0 6.0 7.0 7.0 
B.O 

SEI-ECTED CLASS 
IN SITU SPORES 
BlEACHED/CAVINGS 
STAINED/REWORKED 

3.0-3.5 5 

° 4.5-8.0 6 · 

I IN SITU PfRLATI~ 

... "IUII. 
20 

15 

10 

5 

I a ~ 4 • • ? • • 10 

SPORE COL~ INDEX 

... "IUII. 
20 

15 

10 

5 

• a a 4 •• ~ • • 10 

SPORE COLOUR INDEX 

ANIlEPOON: I 

StV!P\,E 7i0- 76OM 
9.0 9.5 

S£I-ECIED ClASS 
IN SITU SPORES 
BlEACHED/CAVINGS 
STAINED/REWORKED 

SAMPlE ?2Q-IOIQn 

RANGE cwn 
0 

° 9.0-9.5 2 

B.5 9.0 10.0 10.0 10.0 

SElECTED ClASS 
IN SITU SPORES 
BLEACHED/CAVINGS 
STAINED/RE~ED 

RANGE COUNT 
o 
o 

8.5-10.0 5 

I IN SITU POPULATION 

.... Ul • 
20 

15 

10 

5 

I. :..:. ~ :. ~ ~:. ~ ~o 
SPORE COL~ INDEX 

... ".111 • 
20 

15 

10 

~ . :. ~ ~ ~. ~ ~ • ~ '0 
SPORE COLOUR INDEX 



1~1~!:~n----------------------------______ ~ 

l\NDERpoH-l 

SAl'lPLE 1210- 12f.ott 
5.5 0.5 0.5 0.5 ~.O 9.0 9.0 10.0 

SElECIED !+ASS 
IN SITU SPORES 
ObEACHED/CAVINGS 
STAINED/REWORKED 

SNf'lE 1169-11'JOn 
2.41 2.0 3.5 5.0 5.5 

SELECTED g,ASS 
IN SITU SPOR£S 

BlEACHED/CAVI NGS 
STAINED/REWORKED 

o 
o 

5.5-10.0 0 

RANGE gutl 
5.0-5.5 2 
2.0-3.5 3 

o 

I IN SITU POPUbAJUIN 

.... IUII. 
20 

15 

10 

5 

a a a 4 •• ~ • • 10 

SPOR£ COlOUR INDEX 

.... IUI .. 
20 

15 

10 

a 3 • 4 • • 7 • • 10 

SffiRE COlOUR INDEX 

MDERIIOftI 

SNIf'lE 157(H52011 
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 1.0 1.0 1.0 1.0 1.5 5.0 5.0 
5.0 5.5 5.5 5.5 5.5 5.5 5.5 

SElECTEP 9-ASS 
IN SITU Sf'ORES 
BLEACHED/CAVINGS 
STAINED/REWORKED 

SNMPLE 1610-196Qn 

RANGE COlIn 

5.G-5.5 9 
2.0-1.5 10 

o 

2.5 2.5 3.0 3.0 3.0 3.0 3.5 3.5 1.0 1.0 
6.0 6.0 

SELECIEP ['-ASS 
IN SITU SPORES 
BlEACHED/CAVIN6S 
STAINED/REWORKED 

RANGE 

2.5-1.0 
6.0-6.0 

[IUtI 
41 

10 
2 

I IN SITU POfU.ATUIN 

.... IUI .. 
20 

15 

10 

5 

I a _ 4 •• 7 • • to 

SPORE COlOUR INllEX 

....101 .. 
20 

10 

5 

I a a 4 • • 7 • • 10 

SPORE CIJ.OUR I NIlE X 



-" 
o 

fhrJRobemon 
~Rese~h ---------------------------------------------

ANPEFOON-! 

SAt!PLE 1750-I77OM 
2.5 3.0 3.0 3.5 4.0 4.0 5.0 5.0 5.5 6.0 
f..O 7.0 7.0 9.0 

SEbECIED ClASS 
IN 51 TU SPORES 
BLEACHED/CAVINGS 
STA!NED/RE~ED 

SAI1PlE 1843-I85B1t 

RANGE COUtU 
5.5-6.0 3 
2.5-5.0 8 
7.0-9.0 3 

2.0 2.5 3.0 3.0 3.S 3.5 3.S 3.S 3.5 4.0 
4.5 4.5 5.0 S.O 5.0 5.0 6.0 7.0 7.0 7.0 
7.5 

SELEPEP CLASS 
IN SITU SPORES 
BLEACHED/CAVINGS 
STAINED/REWORKED 

RANGE COUNT 
6.0-6.0 
2.0-5.0 16 
7.0-7.5 4 

I IN SITU POPtA..ATlON 

.... ,lA.11IS 
20 

IS 

10 

5 

• a a 4 •• 7 •• 10 

SPORE COLOUR INDEX 

..... 101 .. 
20 

IS 

10 

I a a 4 •• 7 • • .0 

SPORE CIUIUR INDEX 

ANPEI(OON-I 

SAHPlE 1915-1269" 
2.0 3.0 3.0 3.0 3.0 3.0 3.5 3.S 3.5 3.5 
3.5 3.5 3.5 4.0 4.5 1.S 5.0 5.0 5.0 5.5 
6.0 6.0 6.0 6.5 7.0 7.0 7.5 

SElECTEP Cl.ASS 
IN SHU SPORES 
BLEACHED/CAVINGS 
STAINED/REWOR~:ED 

SN1PLE 2080-20m 

RANGE 
6.0-6.5 
2.0-5.5 
7.0-7.5 

COUNT 
4 
20 
3 

3.0 3.5 3.5 3.5 3.5 1.0 4.0 1.0 1.5 1.5 
4.5 1.5 5.0 ~.5 5.5 5.5 6.0 6.0 f..5 6,5 

6£!.ECIEO g,I!SS 
IN SITU SPORES 
BlEACHED/CAVI NG5 
STAINED/REWORkED 

RAla: CWiT 
6.()-6.5 1 
3.0-5.5 16 

o 

I IN SITU POPlA.ATlON 

.... I(IIIIIS 
20 

10 

5 

I a a 4 • • 7 • • 10 

SPORE CIlbOUR INDEX 

.... 1OI111S 
20 

15 

10 

5 

I a •••• 7 • • 10 

SPORE CIlbOUR INDEX 



..... 
Q. 

~~n. __________________________ __ 

ANOERDON-I 

SAMPlE 2127-2212N 
1.5 1.5 4.0 4.0 4.5 5.0 5.5 5.5 6.0 6.5 
6.5 6.5 7.0 7.0 7.5 8.5 

SELECTED CLASS 
IN SITU SPORES 
BlEACHED/CAYINGS 
STAINED/REWORKED 

SAMPlE 2290-2305M 

RANGE COUNT 
6.5-7.0 5 
1.5-6.0 9 
7.5-8.5 2 

4.0 4.5 4.5 5.0 5.5 5.5 5.5 5.5 6.0 6.0 
6.06.0·6.0 6.06.06.56.5 7.0 7.5 7.5 

SELECTED CLASS 
IN SITU SPORES 
BLEACHED/CAYIN6S 
STAINED/REWORKED 

RANGE COIBtT 
7.0-7.5 3 
4.0-6.5 17 

o 

I IN SITU POPtUTlON 

..... 1OI11&S 
21) 

15 

10 

5 

a a _ • • • y • • 10 

SPORE CIU)UR INDEX 

..... UIl&S 
20 

15 

10 

5 

I a _ 4 • • ? • • 10 

SPORE COUll~ INDEX 

ANPEROON-l 

SAMPlE 2380-2325M 
6.5 6.5 ~.5 6.5 7.0 7.0 7.0 7.0 7.0 7.0 
7.0 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5 8.0 
0.0 0.0 8.0 8.0 

SELECTED CLASS 
INS ITU SPOf<ES 
BlEACHED/CAYINGS 
STAINED/REWORKED 

SAMPbE 2506-?515M 

RANGE COUNT 
7.5-0.0 10 
6.5-7.0 14 

o 

0.0 0.5 8.5 8.5 8.5 9.0 

SELECTED CLASS 
IN SITU SPORES 
BlEACHED/CAYINGS. 
STAINED/REWORKED 

RIIbG£ coon 
8.0-8.5 5 

o 
9.0-9.0 

I IN SITU POPULATION . 

...... 1OI11&S 
20 

15 

10 

5 

• a a 4 •• 7 • • 10 

SPORE COLOUR INDEX 

..... UIl&S 
20 

15 

10 

5 

I a a 4 • • 7 • • 10 

SPORE COLOUR INDEX 



l~m::~n--------------------------------_ 

ANDEROON-I 

SAMPLE 2608-2623M 
6.06.5 8.5 9.5 8.5 9.0 9.0 9.5 9.5 9.5 
10.0 10.0 

SELECTED CLASS 
IN SITU SPOJ<ES 
&lEACHED/CAVINGS 
STAINED/REWORkED 

SAMPlE 2761-277?n 

!IN<<iE COUN! 
9.5-9.0 5 
6.G-6.5 2 
9.5-10.0 5 

7.0 7.5 9.0 9.5 9.5 9.5 9.5 8.5 9.0 9.0 
9.0 9.0 10.0 

SELECIED CLASS 
IN 51 TU SPORES 
BlEACHED/CAVINGS 
STAINED/REWORkED 

RAN6E COUNT 
10.0-10.0 I 
1.0-9.0 12 

o 

I IN SITU f'OPILATlON 

IIIIll1 • 01. 
20 

15 

10 

5 

• ~ a ••• y • • 10 

SPORE CIL~ INDEX 

.... 01. 
20 

10 

5 

& •• 4 •• 7 • • 10 

SPORE C(LOUR INDEX 

ANPEROOH-I 

SN1PlE 2BiO-m5t! 
8.0 9.0 9.0 9.5 10.0 10.0 10.0 

SELECTEP ClASS 
IN SITU SPORES 
BlEACHED/CAVINGS 
STAINED/RE~ED 

!lANGE COUNT 
10.0-10.0 3 
8.0-9.5 1 

o 

I IN SITU POPULATION 

.... IUI .. 
20 

15 

10 

5 

n ""I 
~'~.~ .'~ 7 .~'~o 
SPORE C(LOOR INDEX 



» 
"0 
"0 
(1) 
::l a. 
X· 
N 
~ 

~]I~!:~n. __________________________________ _ 

SAJlPl( 410-4J9!1 
0.35 0.51 0.54 0.5& 0.51 0.58 0.58 0.511 0.59 0.60 
0.60 0.61 0.61 0.41 0.64 0.6. 0.64 0.65 0.65 0.65 
0.65 0.66 0.66 0.101 0.68 0.69 0." 0.10 0.12 0.13 
0.11 

filL(CJU CLASS RUG( I!I ~!II!I AI'II §I,II 
II SIIU VIIRllm 0.35-0.35 0.35 

lalUlm/UlIOUli MI-o.ll 30 U4 O.~ 

SAl!fl£ 530-55O!! 
0.46 0.50 0.50 0.51 0.52 0.54 0.54 O.SS 0.56 0.511 
0.59 0.59 0.60 0.60 0.61 0.62 0.62 0.63 Ul 0.64 
O.U 0.65 0.65 0.65 0.66 0.66 0.61 0.61 0.68 0." 
0.69 0.10 0.10 0.10 0.13 0.13 0.14 0.14 0.15 

sumu CUSS IW III COllI AlIII 51.11 
II Sllil Vllilim 0.46-0.56' '.52 0.03 

1I£IIIIIJ(/I£IIOa£D 0.58-0.15 30 0.66 0.05 

!IIJIII£I or IUOII6S 
30 

20 

15 

10 

Vllilim UflUIAlIl C IWIIIII I 

IIIIIJ[I or UADIII6S 
30 

25 

20 

15 

10 

Villi 1m IUutlAllC( C IAUGII I I 

SAUL ( 14~-16011 

0.810.810.810." 0.910.940." 0.91 0.91 0.91 
0.99 1.02 1.04 1.05 1.01 1.09 1.09 1.10 1.1l I." 
1.16 

S£l(CJ(' £L4SS . IAIIIif 'II eM! tVIlI S!,D(V 

1I£IIIIm/UMOIIU. 0.81-1.16 21 1.00 0.11 

§Al!flf m-IOIOI 
0.88 0.a9 0.93 0.940.96 0.99 1.00 1.02 1.01 I." 
1.05 1.05 1.05 1.06 1.06 1.01 I.oa 1.10 1.10 1.12 
1.1l1.16 1.111.la 1.la 1.la 1.la 1.11 I.It 1.21 
l.ll I.ll I.ZZ I.ll 

S[L[mp cuss @Alii( III CO!I!I 'VIII 51. IV 

lalllllJ(fI[YOillU 0.88-1.21 34 1.09 0.10 

Uill or UADII&S 
30 

20 

15 

10 

VlI8llm IUUtlAlll C bII80II I I 

IUJl(I or UADIl&5 
30 

20 

15 

10 

Vllilim IUlltlAlll , IAIIDIIII 1 I 



» 
1:) 
1:) 
(1) 
::l 
a. 
x' 
N 
cr 

e 
I~m~n----------------------------__ 

SAIII'l( 1210-1 ru!! 
0.:14 0.42 0.49 0.52 0.57 0.58 O.st 0.£0 U. 0.68 

0.68 0.11 0.12 0.1l 0./6 0.82 0.1l 0.85 o.n 0.92 

0.9l 0.9l 0. 94 0.95 1.0ll .0l 1.10 1.11 I. " 1.20 

1. 25 1. 25 1.26 1.21 1.21 l.l2 I. lt. 

uumR nA5~ ~A!!!!{ II' ~"'I Mil' il.!! 
II SIIU YITRlmE 0.49-0.68 9 0.59 0.07 

lImMIIl /CAYU65 0.l4-0.42 2 0.:111 0. 06 

IlIlUalU 1. 11-0.89 I 0.11 0.11 

1 .... 11ll 0. 92-I.K II I.ll 0.15 

IWU 1 460-Utol 
0. 56 0.59 0.62 0.62 0.6. 0.66 UI U9 0." 0.11 

1. 11 0.72 0.72 0.12 0.7l 0.7J 0.74 0.75 I." 0.71 

1.71 0.80 0.11:1 0.17 0.19 0.92 

Sl(m, {U~ D!!§! II' OUI ~~n! SI.P£Y 
II SIIU VIIR'Mm 0.80-0. 92 5 0.11 0.05 

lImllll/CAV'IIiS 0.56-0.11 21 0.70 0.06 

IWIIIU or lUOIGS 
lO 

15 

10 

5 

VllllllIE HnEtUlIl , WlIIlI 1 , 

IUlJ(I or IlAJlGS 
30 

15 

10 
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ASHMORE REEF-1 WELL 

SUMMARY 

Vitrinite reflectance and spore colour index analysis of samples 
frau the interval 274m to 39l4m TO of the Aslmore 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 Cretac eo us sed iments at the \mconformity 
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 
max Unum dept h 0 f bur ial • 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 12· 10' 49.7"5. 123· OS' 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. 
Oil emul sian mud system: 2492m to 3914m Tll. 

Casing data: 30" at 101m. 20" at 300m. 133 Is" at 1094m. 95 Is" at 
2481m. 

BRT data: 27.5·C at llOSm. stopped circulation time \mknown • 
62.5 ·C at 1945m. stopped circulation time unknown. 
71.5 ·C at 2491111. stopped circulation time \mknown. 
103·C at 3098m, stopped circulation time \mknown. 
114 ·C at 3539m. stopped circulation time \mknown. 
13S ·C at 3912111 • stopped c irc ula t ion time unknown • 

Elevation: RT 10m ASL. 

Water depth: 39m. 

Interval analysed: 274111 to 3914111 TO. 



Age of interval analysed: 

Pliocene-Quaternary 
Middle-Late Miocene 
Early Miocene 
01 igocene 
Eocene 
Palaeocene 
Cretaceous 
Late Jurassic 
Late Tr iass ic 
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ASHMORE REEF-1 WELL 

Depths (in metres) 

274- 321 
321- 803 
803- 933 
933-1222 

1222-2090 
2090-2191 
2191-244 7 
2447-2786 
2786-3914 TO 

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

Maturation data quality: 

a) Vitrinite Reflectance: The samples analysed in Phase 
II yielded only sparse quantities of vitrinitic 
kerog en. Re sul ts : Poor. Phase I data qual ity 
unkn<?wn. 

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 performed. 

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 945m to 6 SCI units at 39l4m 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 grad ients to seabed 
indicates that little Palaeocene to Recent section is missing 
above 1052m and that the sed ments analysed are currently at or 
near their maxUnUll 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 
39l4m TD. 



WELL: ASHMORE REEF-l 

SAMPLE 
OEPTH 

(METRES) 

274-290 

3%1 

803 

933 

945-960 

1052-1067 

1113-1128 

1189-1204 

12%% 

1280-1296 

1530 

1839 

2043-2058 

2052 

2090 

GENERALISED 
LITHOLOGY 

Ctl t.sT, vile: 

" 

" 

" 

Core 

Ctl 

Core 

Middle-Late KiK •• 

Early1liK .... 

OliSOC· ... 

LST, off ¥ht-1t 17 
gil, UI 

~OST, It Ift-IY • 10% 
CHIJ~AKL, yel IY 

MOST, ala + 10% CHlI 
ltAlU., aJ a 

MOST, It oilY, c:alc: 

CHK, yel-IY • 10% 
MOST, Ift-Iy/brn-IY 

CHK, 1t gy/7e1-IY 

CHIt, ala 

~DST, It IIIIId gy 

~OST, It Iy/m-IY 

2165-2180 Ctl CHK/~AKL, vIIe/yel-IY 
• 30% !'lOST, ·1 t In-IY 

1191 

2348-2363 

2424-2439 

2439-2454 

2447 

2469 

2786 

2837 

2912-2927 

3003-3018 

3079-3095 

" 

Core 

Core 

Ctl 

" 

Cretaceou 

MOST, pal rd-IY rd, 
oc:c: sudy 

MOST, ~ed Iy/,a-IY 
+ 30% DOL/LST, It IY 

!'lOST, It ~ed IY • 20% 
SLTST, v It IY, lady 

~OST, ~ed-dlt IY 

Laee Jar •• tc 

MOST, lIIed-dlt 17 

VOLC, dlt Ift-IY • 20% 
MOST, ala 

SST, It IY • 30% . 
YOLC , aJ a + 20% MOST, 
ala 

MOST, ala. 20% SST, 
ala. 20% MOST, ga­
gY • 10% YOLe, ala 

SPORE COLOUR 
INDEX (1-10) 

.. 

2.0-2.5 

.. 
2.0-2.5 

2.5-3.0 

.. 
3.0 

?l.0 

8.5-9.0nv 

.. 

.. 

1.5c:vd 

4.0 

7.0rev 

4.0 

4.5 

4.5-5.0 

4.S-S.0 

4.S-S.0 

VITRINITE 
REFLECTIVITY 
(R oil av %) 

.. 
0.2l(8)c:vd 

.. 
0.32(5)rev 

0.31(3) 

.. 

.. 
0.500>rev 

.. 

.. 

0.600>rev 

0.34(7) 

0.64(44)nv 

10.38(1 ) 

0.58(6) 

0.66(6) 

0.64(12) 

0.67(11) 

KEROGEN COMPOSI nON 
I", voU 

Iby m,crOiCo~,c 8lam,nallonl 

... -z ;:: ... 
i 

.... ... 
~ 
co 
f 
'" '" 

Table 1 a Maturity and Kerogen Composition Data 

KEROGEN COMPOSlnON I"" .. 1.1 
Iby calCulaltOtl Irom 

pyrOlYSIS aalal 

... -Z 
ii: 
~ 

.... .... 
~ 

f 
'" '" 
i 



WELL: ASlIMOIlE REEF-1 

KEROGEN COMPOSITION KEROGEN COMPOSI nON I~ ... 1.1 
I~" yuU Iby calculation trom 

I-'J IbV ""cro5~opIC a<amrnauont pyrolySIS aillal 
~ 

SAMPLE ~ VITRINITE ... ... GENERALISED SPORE COLOUR ... ... 
DEPTH I-'J REFLECTIVITY ~ 

a.. a.. ..... ~ ... ... ... = = UTHOlOGY INOEX 0-10) .... ... cz: cz: (METRES) 
~ 

(R oil av %) ! z a.. ~ Z a.. a.. ~ = '" '" ~ cz: ;&; ~ < cz: a.. II'> II'> 

i :; '" i :; c ~ en II'> 

~ ~ 
C ~ 

3232-3247 Ctl ltDST, .ed IY + 15% 5.0 0 . 65\3) 
SST, lt 11 

3338-3354 II ltDST, .1. + S% SST, 5.0 O.73(S) 
ala 

3476-3491 II MDST, med-dk IY + 50% S.0-S.5 0.71(3) 
SST, lt BY 

3573 Core MDST, ud-lt BY S.5 * 
3677 II ltDST, lIIed BY * 0.73(16) 

3902-3914 . Ctl MDST, lIIed BY + 40% 6.0 0.76(17) 
I.ST, yel-brn 

Table 1b Maturity and Kerogen Composition Data 



WELL: ASHMORE REEF-1 

PUOCENE - QUATeRNARY 
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1.D Z.D 2.5 2.7 '.D &.D HIl 

FIGURE SPORE COLOUR INDEX AGAINST DEPTH 



IOEPTH WELL: ASHMORE REEF-1 
CI g~ CI 1 CI - -• • I PUOCENE - OUATERNARY 

'" ... j.a I ... 
'" ... w 

1 ... ... .: ... 
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5 II \ 
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)( 

era \ x 
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1\ 
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9 1 \ 
1 ~ 
1 \. 3 1 • 19 I \ . 

\ 
~ 

LATE TRIASSIC 11 \. 
.1 

\ 
12 

.1\ 
1 1\ 
1 

~ \ 13 
.-...- 3814 TD I 4 

1 1 
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14 1 I 
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FIGURE 2 VITRINITE REFLECTANCE AGAINST DEPTH 



ASHMORE REEf-I 

SA!1PLE ';liS-260M 
2.u 2.5 

SELECTED CLASS 
IN SITU SPORES 
8lEACt£D/CAY I NGS 
STAINED/REWORkED 

SAMPlE 110';1-1201" 
2.5 2.5 3.0 3.0 

SElECTEP ClASS 
IN SITU SPORES 
BI.EACt£D/CAYINGS 
STAINED/REWORKED 

RANGE COUNT 
2.0-2.5 2 

o 
o 

RIIN!i£ COUNT 
2.5-3.0 4 

o 
o 

I IN SITU fWtLATlo", 

IIIIJ(I • UtE 
20 

15 

10 

5 

u 
'. ~. ~ ~. ~ ~. ~ ~. ~ ~o 

SPORE COl~ INDEX 

.... UIE 
20 

15 

10 

5 

II 
'.'~'~'~'~'~.~'~.~' "0 
SPORE COlWR INDEX 

AStIltORE REEf -1 

SAMPLE 2013-:?I)58!1 
0.5 O.S 0.5 0.5 0.5 9.0 9.0 9.u ~.O 9.0 

SElECIEQ ClASS 
IN SITU SPORES 

BbEACHED/CAYI NGS 
STAINED/REWORkED 

SAMPLE 2340-2363H 
1.5 1.5 

SElECIED CLASS 
IN SITU SPORES 

BLEACHED/CAVINGS 
STAINED/REWORkED 

RANGE COUNT 
o 
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0.5-9.0 10 

RMGE COUNT 
o 

1.5-1.5 2 
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I IN SITU f'OPlLATlON 

.... UIIiS 
2u 

15 

10 
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SPORE COl.WR INDEX 
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20 
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10 
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SPORE COl.WR INDEX 



ASHftORE REEf -I 

SAMPLE 213~-2454" 

7.0 

SElECTED CLASS 
IN SITU SPORES 
BLEACHED/CAVINGS 
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PAN§E COUNT 

7.G-7.0 

o 
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BARCOO-1 WELL 

SUMMARY 

Geochemical analysis of selected samples from the interval 2740m 
to 5080m of the Barcoo-l well shows that the well section becOlles 
middle mature at around 3650m and late mature at 5l00m. 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 maxUnum 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 
Cenananian to Early Aptian age has good to very good oil 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 drill ing : Woodside Petroleum Pty Ltd, 19S0. 

Well Status: Plugged and abandoned. 

Tn: 5l09m. 

MJd data: Seawater: Seabed to 765m. 
Seawater and high viscosity gel pills: 765m to ll25m. 
Seawater/CMC system: l125m to 2250m. 

Casing data: 30" at 765m, 20" at llllm, 133 /S" at 2226m, 95 /S" at 
3106m, 7" at 4202m. 

BHT data: 54°C at 311Sm, after 6 hours stopped circulation. 
94°C at 4019m, after 4 hours stopped circulation. 
99°C at 4196m, after 26 hours stopped c irculat ion. 
l26°C at 5009m, after 16.5 hours stopped circulation. 

Elevation: RT 11m ASL. 

Water Depth: 720m. 
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Interval analysed: 2740m to 5080m. 

Age of interval analysed: 

Late Cretaceous 
Early-Late Cretaceous 
Early Cretaceous 
Middle-Late Jurassic 
Middle Jurassic 
Early Jurassic 
Late Triassic 

BARCOO-1 WELL 

Depths (in metres) 

2740-3007 
3007-3695 
3695-3795 
3795-3830 
3830-4128 
4128-4728 
4748-5080 

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

Maturation data qual ity: 

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

b) Spore' Colour Index: The samples 
abundant caved s poranorphs 
measurements. Results: Fair. 

Source Rock data quality: Good. 

analysed 
which 

contain 
hindered 

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 fran around 4 SCI units at 2740m to 
around 6.5 to 7 units at 5080m. Vitrinite reflectance values rise 
from O.4%to 0.75% 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 maj or post Cretaceous upl ift 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. 
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BARCOo-l WELL 

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

Mudstones in the interval 2740m to 3400m contain av'erage to above 
av'erage organic carbon contents of between 1.11% 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%, 10% and 40% oil-prone kerog en content at 2740m to 2790m, 
3290m to 3340m and 33-7Om to 3400m respectively. 

Analysis of electric logs supplied suggests a cumulative thickness 
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 av'erage organic carbon 
content of around 1.42% 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 40%. 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. 

So 1 ven t ex tr ac tion anal ys is 0 f the sampl e at 3370m to 3400m shows 
very low organic carbon normalized 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-Cll to n-C36 with dominant waxy compounds showing strong 
even-aver-odd preference in j!C24 to .!!C32' 

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, Fig ure 3) 

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

These samples have no significant oil or gas source potential. 



WELL: 8ARCQO-l 

KEROGEN COMPOSITION KEROG~N COMI'OSIIION 1"', .. 1.1 
t'l, vol.l tlly cillculallon Irom 

~ 
Iby mIcroscopIC '.ilnllnillloni ~yrolVSls dillli 

~ 

SAMPLE ~ VITRINITE - ... 
GENERAUSED SPORE COLOUR ... ... 

~ REFLECTIVITY ... Go a. OEPTH :::: ... 0 Q ~ 

LITHOLOGY INDEX 0-101 :::: ... 
~ :::: '"' '"' (METRES) 

~ (R oil av %1 ~ :z a. :z Go a. 
~ Q ;:: ~ <C ;: ~ '"' '"' ~ '" < a. 

i :; <C i :; ~ ~ en II> 
~ i ~ 

2701 M&utriclatia 

2749 Lac. 'farOlli..-Lace 
Coapaia 

2740-2790 etl MDST, It IY, alty • 4.5 0.40(5) 20 60 20 
50% L5T, v It IY, a~ 

P MUST, It IY, .1ty 40 40 * 20 

3007 aarn.i~i.ddl. 
c.-ia 

3290-3340 etl MUST, sed IY, Itty. 4.5-5.0 0.49( 15) 30 60 10 
40% LST, vIIt-1t'"lY, 
alty 

p MUST, lIled IY, dty 60 30 * 10 

3370-3400 P MUST, seel..".ed dk I y, 50 10 10 30 
occ carb 

3695 wte lIeoc:_ia 

3760-3790 etl KDST, seel-lt IY • 50% 5.0-5.5 0.56( 11) 60 35 5 
UT, ..tit, v It IY 

3795 Lac. Call"Ua-
Qr6mlia 

3830 Aa1eaia.-Batboaiaa 

3880-3930 p MDST, lIled It Iy-sed 70 30 * * IY, v dty 

4128 Early Jaranic 

4140-4190 eta SlID • iliaI' MDST, lIled 5.0-5.5 0.53(1) 70 30 tr 
1 t I y-seel IY 

10210-4260 .. SlID • IIInr l1DST, ala 5.0-5.5 0.SL(6) 65 30 5 

4420-4450 .. SlID, arkosic 5.5-6.0 0.57(J) 65 30 5 

4560-4600 .. KDST, llleel I Y • 20% 5.5-6.0 0.69(6) 50 40 · 10 
SI.TST. It Iy-vbt 

4748 lIftia.-lbaeti_ 

4750-4800 .. MOST, ., It IY • 20% 6.0-6.5 0.74(9) 55 40 5 
SlIDI SST, vbt 

4950-5000 .. MDST. tIIed-it.,y • 6.5-7.0 0.66(2) 55 40 5 
70% SLTST, v It IY • 

1111\1' SlIDl SST, vbt 

5050-5080 .. MUST, v It 1y-1t IY 6.5-7.0 0.76(1) 50 45 5 

Table 1 Maturity and Kerogen Composition Data 



WELL: 8ARCC)(>-l 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

PYROLYSIS SOLVENT EXTRACTION .t 
z )( ~xrAA,r w Q t.> )( ... 9 V> '" CU"POSIIION ,".1 Q. .. ,.. ... )( c U ... z z_ 

~ "'u ... c 
~ 3: ~Q; .... -

SAMPLE CC oe 3: C Ct.> c Ct.> 
Uoe ::I 3: >- c: oe 

::~ .. !c o! 
.. 

'" Z 0- - z 
ANALYSED LITHOLOGY 0-

~ :l IS )( E "'- 0 

DEPTH w u ... 
~ Z C >Co- C e c ... =; 'So 

"'z -' Zc ;= ;=t- ... "" ...... u"" u", ~~ Q. '" ... ~~ Q~ :55 
(METRES) C ... Q '" u 

Z '" ~Ir 
Q- ~ ... 

~ '" ~ oe .. ::I ... :e CI '" ",,,, 

~! =~ 
00. 

..: :Ii c )( C 0- e; c cE 
~~ 

"':Ii 
< Q ... .. CI Q Q CI- .. ,.- ° 0- '" ~ 

0- 0- :: :: ... en :: 
~ z z 

1749 Lat. TuRRi_Late 
c-,-iaG 

2740-2790 Cta KDST, lt IY, 11ty + 50% 0.87 530 61 230 26 36 6 58 
LST, " lt IY, ua 

p KDST, lt IY, 11ty L.ll 435 247 23 0.04 2.85 

3007 Iarr_iu-lli.ddl. 
<=-i_ 

3290-3340 etl KDST, .eel IY, dty • 40% -
LST, wht-lt IY, alty 

p KDST, .ad IY, dty 1.42 432 132 1.5 0.06 1.98 

3370-3400 Cta !lDST, IDed_eel elk a1, occ 2.40 915 38 530 22 45 13 42 
carb + 40% LST, wht, 1t 
IY • 10% SLTST, It ay, 
IDic 

p KDST, ala 4. 74 432 312 7 0.02 15.13 

3695 Late 1Ieoc_iaG 

3760-3790 Ctl KDST, IDed-lt ay + 50% -
LST, wht, " 1t ay 

p KDST, lIIed-1t ay 0.85 

3795 Late c:aUa.i.....a.t ford iall 

3830 Mlai_Bacllolli .. 

3880-3930 eta KDST, IDeel 1t Ir-eel "Y. -
" Ilty + 20% LST, wht, 
" 1t IY 

p KDST, .eel lt gr-eel gy, 1.15 430 44 28 O.lS 0.60 
v Ilty 

4118 1&I'1y Jaruaic 

4140-4190 Cta SlID + IIIIlI' KDST, ala -
4210-4260 " SND • IIIllr KDST, ala -
4270-4300 " SND, arkoa ic -
4420-4450 .. SND , ala -
4560-4600 .. KDST, llleel g1 • 20% SLTST, -

lt gy-vht 

P KDST, .eel gy 0.66 

4748 8ori_lhMci_ 

4750-4800 Ctg KDST, v It ay • 20% SNDI -
SST, wht 

P KDST, v It gy 0.28 

4800-4850 Ctg KDST, ala , v alty 0 . 02 

Table 2a Chemical Analysis Data 



WELL · BARCOO-l 

GENERAL DATA 

..... 
~ 
>-

SAMPLE .... 
OEPTH w ANALYSED LITHOLOGY -' 

(METRES' ~ 

~ 
< 
(I) 

!o950-5000 Ctl MDST, med-lt-IY + 70% 
SLTST, v lt 11 • mnr SNDI 
SST, wilt 

p MOST, med-it'"l1 

p SLTST, v lt 81 

5025-5050 Ctl MDST, v it Iy-lt 11, v 
sit1 

5050-5080 " MOST, .1. 

Z 
Q 

=", a:u 
<0 Ua: 
u ... 
~o 

~ 

0.10 

0.0' 

0.04 

0.30 

'" ... 
Q 

~ 
Z 
;:; 
Q 
a: 
Q 
>­:: 

CHEMICAL ANAL VSIS DATA 

PYROLYSIS 

'" ... 
Q 

~ 
Z ... 
~ 
'" = 

= 
~-; 
>- c _ c 

< " -t-
Z a. 
~: 
= .... 

SOLVENT EXTRACTION 

-u-
;iu -= "'­... ~ 
Cl'" _ e 
~-

VI 
Z o 
= ac-
< e 
u'" 
o~ ac o 
>-:: 

'" z_ 
°u &'10 
<­
UQ> 
il ... eo! 
:: 

EITRACI 
COMPOSlllON 1,1 

Table 2b Chemical Analysis Data 



DEPTH WEL.L.: BRRCOO-l 

e co co co co 
co 2 -• • 
1ft ... 
K 0-.. ... ... ... 
lI: ... 

MIODlE MIOCENE-RECENT 

EARLY' MIDDLE MIOCENE 

2 

OLIGOCENE 

EOCENE 

PALA£OCENE 

• MAASTRICHTIAN ) 
2 

I TURONIAN -CAMPANIAN 
3 I 

I 
I 
I 
I 

BARREMIAN - CENOMANIAN I 
I 
I 

NEOCOMIAN \ I 

~ X 
CAU.OVIAN • OXFORDIAN I -I 

4 I MLENIAI'P-8ATHONIAN 
I 
I~ 
I~ 

I 

G 
I EARLY JURASSIC 
I 
I 
I 
I G 
I 

5 ~ X 
NORIAN· RHAETIAN 

5119 TD G X 

17 

18 

• IN-SITU SPORES 

6 G BLEACHED OR CAVED 
29 X STAINED OR REWORKED 

-- MATURITY GRADIENT 

21 - - - IN'ERRED MATURITY GRADIENT 
~ CASING POINT 

2 
EARLY "IDDLE LAT! 

IMMATURE MATURE MATURE MATURE 

2 3 4 5 6 7 8 9 lb SCI 

1.0 2.0 2.5 2.7 '.0 4.0 TFU 

FIGURE SPORE COL.OUR INDEX AGAINST DEPTH 



EPTH WELL: BRRCOO-l 

2 

3 

4 

5 

6 

CI 
CI 
CI -• 
... ... ... ... 

18 

28 

21 

2 

II 

Sill TO 

IKKATU"! 
... 
c:i 

FIGURE 2 

II 

EARLY 
NATUR! .. 

c:i 

I 
I 
I I. 
~ 

I 
I ..... 
I 

Cil 
I 

II' 

'" c:i 

x 

x 

x 

x 
X 

X 

X 

I 
I 
I 
I 
I 
I 
I 
I 
I 

X' 
I 

~ 

PERCENTRGE REFLECTRNCE (IN OILI 

X 

MIDDLE MIOCENE - RECENT 

EARLY· MIDDLE MIOCENE 

OLIGOCENE 

EOCENE 

F'ALAEOCENE 

MAASTRICHT1AN ;' 

TURONIAN· CAMPANIAN 

BARREMIAN - CENOMANIAN 

NEOCOMIAN \ __ _ 

CALLOVIAN· OXFORDIAN ,­

AALENIAK-8ATHONIAN 

EARLY JURASSIC 

NORIAN· RHAET1AN 

• IN-SITU YIT"INIT! 
a Ll'TINITE/CAYlNGS 
X IN!"TINITI!I"!10"KEO 

- MATU"ITT GItAOl!NT . 
- - - IN'!R''!O MATU"ITT G"AOlENT 
~ CASING 'OINT 

lit 

..: 
CI 

N 

III 

N 
CI ... 

VITRINITE REFLECTRNCE RGRINST DEPTH 



\... 

Barc:oo-l 

2740-2790lIl 

L.Turonian-L.Caapanian 

SCt 4.5 

Pr/Ph • 2.76 

Pr/n-C17 • 1.02 

Ph/n-C18 • 0.42 

CPt • 1.53 

1I&1'c:oo-l 

3370-3400II 

Barreaian-M.Ceno.anian 

sct 4.75 

Pr/Ph • 1.68 

Pr/-Cl7 • 0.55 

Ph/-C18 • 0.89 

CPt • 0.70 

I ' 

I 

I 

I 
I 

" , 

IJlJ 

il 

I' 

! 
I 
I 
I 
I 

'/ " 

l' 
i 

1 

Figure 3 



~~~n __________________________ __ 

IlAACOO-1 

SAMPl-E ?7 40-27j!?t1 
3.u 3.0 3.5 3.5 4.0 4.0 4.5 4.5 

SELECJED ClASS 
IN-SITU SPORES 

BlEACt£D OR CAVED 
STAINED OR REWORkED 

SAHPlE 3290-334Oft 

RANGE COUNT 
4.5-4.5 2 
3.0-4.0 6 

o 

4.0 4.0 4.0 4.5 4.5 5.0 

SELECJED CLASS 
IN-51 TU SPORES 

BlEACHED OR CAVED 

STAINED OR REWORkED 

RANGE COUNT 

4.5-5.0 3 

4.0-4.0 3 

o 

I IN SITU POPUlATI~ 

UIO_IUII. 
20 

15 

10 

5 

• a _ 4 •• y • • 10 

SPORE CCLOUR INDEI 

UIO.IUII. 
20 

10 

5 

• a a 4 •• 7 • • I~ 

SPORE CCLOUR INDEI 

{tAf'CQO-I 

SAMPLE 31~O-31?Un 

3.5 3.5 5.0 5.5 6.u 

SELECTED CLASS 

IN-SITU SPORES 

BlEACt£D OR CAVED 
STAINED OR RE~1(ED 

SAMPlE 4140-4129" 
3.5 4.5 5.0 5.5 

SELECTED CLASS 
IN-SIIU SPORES 

BlEACt£D OR CAVED 

STAINED OR REWORI(ED 

RANGE CWH' 
5.0-5.5 2 
3.5-3.5 2 
6.0-6.0 1 

RAla: CPUNJ 
5.0-5.5 2 

3~5-4.5 2 

o 

I IN SITU POf1JlAIION 

..... IUII. 
2U 

15 

10 

5 

Jlua 
" :. :. ~ :.:. ~:. :. '0 
SPIJI(E CCLI1lR INDEI 

....IUI .. 
2u 

15 

10 

n~ 

" :. :. ~' :" :." ~.~. ~' ~o 
SPORE CCLOUR INDEI 



..... 
cr 

.(!ARCOO-I 

SAt1PLE 1210-126on 
3.5 i.v 5.1) 5.5 

SELECTED CLASS RANGE COUNT 
IN-SITU SPORES 5.0-5.5 2 
&lEACtED OR CAVED 3.5-4.0 2 
SIAINED OR REWJ;.1(ED 0 

SAHPbE 4120-445QM 
4.0 5.5 5.5 6.0 

SELECTED ObASS RANGE COUNT 
IN-SIIU SPORES 5.5-6.0 3 
&lEACHED OR CAVED 1.0-1.0 
STAINED OR REWORKED 0 

I IN SITU POIUATION 

..... UIIiS 

20 

15 

10 

5 

!. ~ PJa '" , I' 
I a a 4 •• 7 • , 10 

SPORE C(LOUR INDEX 

.... UIIiS 

20 

15 

10 

5 

n L 
'. ,. :. 4 • ~. ~ :. • "0 

SPORE [(LOUR INDEX 

SAHPbE 1~0-4600n 

5.5 5.5 6.0 6.0 6.0 

SELECTEP ClASS RANGE COUNT 
IN-SITU SPORES 5.5-6.0 5 
&lEACHED OR CAVED 0 
SIAINED OR RE~1(ED 0 

5N!'LE 1750=1QOOH 
5.0 5.5 5.5 6.06.0 £.5 6.5 7.0 

SElECTEP ClASS RAMiE CWU 
IN-SITU SPORES 6.0-6.5 1 
BlEACtED OR CAVED 5.0-5.5 3 
SIAINED OR REWORKED 7.0-7.0 

I IN SITU F1IPUl.ATlON 

.... UIIiS 

20 

15 

10 

5 

II 
I.· :.,:. ~ • ~ ., :. • '.0 
SPORE COl.WR INDEX 

.... 1OI11iS 
20 

15 

10 

:; 

I.·:"!. ~.!. ... :. •• 0 

SPORE C(LOUR INDEX 



--'~/t=~----------------------------

&III':COO-I 

SAMPlE 4250-5000" 
4.u ~.Q 5.0 6.0 6.5 6.~ 7.0 7.0 7.5 

SELECTEP ClASS BANGE CPUNT 
IN-SIJU SPORES 6.S-7.0 4 
BLEACHED OR CAVED •• 0-6.0. 
STAINED OR REWORKED 7.5-7.5 

SAMPlE 5050-5980" 
4.5 6.5 7.0 7.0 8.0 

SELECIEP ClASS 
IN-SIlU SPORES 
BlEACt£D" OR CAVED 
STAINED OR REW08I(ED 

BANGE CPUNT 
6.5-7.0 3 
4.5-4.5 
8.G-8.0 

I IN SITU POf'UlATlON 

..... UJlIS 
20 

15 

10 

5 

n n nlill 
• ~ .. "!. •• ~ " ~ • 1. 0 

SPORE ClLOUR INDEX 

.... 1011. 
20 

15 

10 

5 

.-~ ,"!'"~ .-~"~·~I.o 
SPOII£ COLOUR INDEX 



» 
'0 
'0 
<b 
:l 
a. 
x' 
N 
D) 

~=~~n ____________________________ ___ 
SWU 1140-219011 
0.160.260.29 0.]1 0.]] 0.]] 0. 33 0.34 0. ]1 o.n 

0.400.410." 0.59 0.6\ 0." 0." 0.110.12 0.1l 
0.150.11 0. 18 0. 18 0.80 O.Bl 0.8] 0.89 0.89 0.90 

0." 0." U4 0.'10." 0." 1.00 1.08 1.17 

HL(tlU nA5~ 1A16E III aJIIII 1m' II.I!li 
II SIIU VITRIIIIE 0.]1-0." ~ 0.40 0.0] 
umlm/UVII&S o.n-o.l4 I ' . 31 0.03 
1 .... llIlIR(IIOIIKU 0.~'- 1.11 26 0.84 0.14 

SMPU 3190-3340. 
o.n 0.40 0.43 0.45 '.4' 0.41 0.48 0." 0 •• ' o.~ 
o.~ 0.51 ' . 52 0.52 O.!I:i O.!I:i '.51 0~ 51 0.59 0.'1 
0.'1 O.U 0.64 0." 0." UI 0.110.150.180.84 
0.88 0.88 0.89 0.90 0.93 0.93 0.94 0.95 0.95 0." 

• • " 0." 1.00 1.04 1.06 1.09 1.11 I.n 1.38 

S(l£tlU qm 
II SIIU VlTRllm 
lIPIIIJI(/CAYIIliS 
IIUlllm/RfI/OllrU 

tAli&( II! 
0. 40-0.55 
0.35'0.]5 
0.51-1.38 

COUIII 
15 

I 
13 

aYIII sun 
0." 0.04 
0.35 

0." 0.20 

.... u IJ HAlI165 
30 

20 

15 

10 

Vllall"l HrLfClAIa I IAIIJIOII I I 

II1II8£1 IJ aUDlllliS 
]0 

20 

IS 

10 

S 

Vlltllm HlUtUlICl I hIDIIIl I 

SAlftf 3160-31201 
0.41 '.51 0.54 0.550.56 0.56 0.56 0.51 0.51 0.59 
0.62 0.64 0. '4 0.64 •• ., 0.12 US 0.11 0.18 0.19 

0.19 0.11 0.14 ... 5 '.a 0." 0." 0." 0." 0." 
0." 0." 0.'1 0.95 0.95 1.01 1.01 1.05 1.06 ... 6 
1.08 1.09 I. U 1.24 1. 24 1.21 

SfUmD «ass a. III CU, 8VIII 1I.IEY 
II SIIU VllllllIE 0.4.-0.'2 II 0.56 0.04 

IIfITlIJl£/ftIlOHU 0.''''.21:D 0. '1 0.11 

""1.( 1140-11'JO!! 

'.53 '.14 0.15 0.12 0.'3 '.a 0." 0." o.el 0.'1 
LHLHLULHL"L"L"L.LnL" 
1.02 ... 3 I.'S ... , ... , 1.011.01 1.01 1.101.10 

1.11 1.13 1.11 1.21 I.» 1.31 1. 41 1.4' 

sumn Qm 'A!I!iE II! CUI "III sury 
II SIIU Vllilim o. n-o. 51 I O,S] 

11E1I1.IIE/Hd"1 t.14-I." ]1 1.0] 0.11 

..... IJHUIII&S 
]0 

IS 

10 

VIIIIIIII HfL(CJAIa C WIllI I I 

... aIJIfUIIU 

30 

IS 

10 

Vllilim IfrU[IAIa I .WIIII I 



» 
1J 
1J 
(1) 
:J a. 
X· 
N 
a 

~t=~n----------------------------___ 

SAftl'l[ 4210-42'011 
0.39 0.41 0.41 0.44 0.41 0.49 O.~I 0.52 0.53 O.~ 
0.63 U5 UI 0.12 0.13 o.n 0.12 O.as 0.88 0,,0 

0.'2 O.U 0,,2 O.U 0.""" 1.01 1.02 1.05 1.06 
1.08 1.01 1.10 1.11 1.14 1.16 1.17 1.11 1.21 1.42 

Imcru UASS 'AIII!( III (II!!II 6~11I ~I.I!U 
II SIIU VIIIIMII£ 0.41-0 . ~ 6 0.51 0.03 
LlPIIMIJl/UVIII6S 0.39-0.44 0.42 0.02 
lalllMlJl IIEIIOIlU 0..3-1.42 JO 0", 0.1t 

SAllPU 4429-445011 
0.5~ o.~ 0.590.700.750.76 0.90 0.97 1.02 1.03 
1.04 1.05 1.05 1.07 1.09 1.1l1.14 1.16 I.n 1.17 
1.11 1.1t 1.20 1.22 1.22 1.22 1.22 I.ll I.n 1.26 
1.2'1 I.ll 1.32 I.ll I.ll I.U 1.4l 1.51 

mEtIER cuss @A!&( III (IUn Mill Sf,IIt:¥ 
II SIIU VlIIIIII£ O.~-M' 1 0.57 0.02 

la.lllm/lElIOIUl 0.70-1.51 35 1.15 0.11 

IUIIJlI If IUDlM&S 
lO 

15 

10 

Vllilim IIHUClAIIl I IAIIIIII I I 

IUIII(II If IUIIIII&S 
JO 

20 

IS 

10 

VUlllm "mcullU C .... I I 

sAlIm 45f.O-no,," 
0.41 0.44 o.n o.~ 0.55 0.61 0.65 0. 71 0.73 0.1l 
0.1l 0." 0.1l 0.116 0." 0.92 0.91 0.91 o.n 0.94 

0." •• " 1.00 1.01 1.05 1.06 I.OJ 1.01 1.0' 1.11 
1.12 1.12 1.lll.16 1.1t l.nl.n l.lll.ll l.ll 
1.35 I.n 1.40 1.45 1.41 UI 1.53 1.54 1.51 ... 1 

"'6 

KHCiU cuss 
II SIIU VII.IIIIl 
lI'IIII1l/UVIII&S 
la" 1111£lIEIIOIlEI 

IWU t~-4BOOJl 

'AI!§( III 
"'1-0.1l 
1.4H.U 
0.79-1.66 

'MI QUI SUfY , 0." 0.05 

5 '.41 '.05 
41 1.11 •• 24 

•• U 0.48 0.51 O.~ 0.6111.71 0.71 0.72 0.72 0.7. 

0.7' 0.79 0.79 ... 2 U .... , 0.'2 0.94 0.94 0.98 
.... 1.00 1.05 1.06 1.07 1.01 1.01 I." 1.12 1.17 
1.11 I." 1.211 1.24 l.n 1.26 1.21 1.29 l.ll l.ll 
l.n 1.40 1.42 1.46 I.SO 1.51 l.n Ul ... , 1.14 
1.91 2.49 

Imml ClAI§ !Y!illll 'YI 6Y11I ~I,IY 

II '"11 VII. 11m 0.61-0.79 , '.74 '.04 
lI'lIlm/UVIIliS •• 3t-0.~ • 0 •• ' 0.01 
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BREWSTER-lA WELL 

SUMMARY 

Geochemical analysis of selected samples from the interval 2000m 
to 4650m of the Brewster-1A shows that the well section becaues 
mid.dle mature at around 2000m, late l1lature at around 2850m and 
post mat.ure for oil generation at 3900m. · The interpreted 
reflec tance grad ient shows no maj or erosional unconformities 
within the section analysed. Extrapolation of the gradient to 
seabed suggests no maj or post Campanian upl ift and erosion at the 
well location. The sediments analysed are currently at or near 
their maximum burial depths. 

The samples analysed have no significant oil or gas source 
potential. Samples at 3275m to 3295m and 36l0m to 3620m contain 
migrant oil derived from mature waxy kerogens. The sample at 
36l0m 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 2401m. 
Seawater/Brine/Pol~er system: 2401m to 4703m TO. 

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

BHT data: 50°C at 2401m, after 6.S hours stopped circulation. 
94·C at 3675m, after 10.4 hours stopped circulation. 
121°C at 4178m, after 8.8 hours stopped circulation. 
148°C at 4554m, after 10.25 hours stopped circulation. 
154°C at 4683.5m, after 10.75 hours stopped circulation. 
15Z·C at 4699m, after 7.75 hours stopped circulation. 

Elevation: RT Sm ASL. 

Water Depth: 256m. 
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Interval analysed: 2000m to 4650m. 

Age of interval analysed: 

Late Cretaceous 
Early-Late Cretaceous 
Early Cretaceous 
Late Jurassic 
Middle-Late Jurassic 

BREWSTER-IA WELL 

Depths (in metres) 

2000-2425 
2425-3310 
3310-3942 
3942-4455 
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 measurements but 
interpretation was hampered by high content of 
reworked kerogen. Results: Fair. 

b) Spore Colour Index: 
suf fic ient in si tu 
Results: Good. 

Source Rock data quality: Fair. 

The samples 
sporomorphs 

analysed yielded 
for measurements . 

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

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

Spore colour index values rise from interpre-ted 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-IA WELL 

OIL AND GAS SOURCE ROCKS (Tables 1 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 3170m and 4355m to 4650m 
contained average to sl ightly 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 'lblax values (433 to 443°C). 'lbe data mr 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. 

Extrac tion 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. 'lbe 
extract at 3610111 to 3620m may also contain sane biodegraded oil 
residue. 



WELL: BREWSTER-1A 

KEROGEN COMPOSITION KEROGEN COMPOSITION I.,. wl.I 
(0" .oJ.) (by calcuiallO" "om 

w (bv m,c,osCOPIC e.amrnallonl pYIOIYllS dalal 
Cl.. 

SAMPLE ~ 
GENERALISED SPORE COLOUR 

VITRINITE .... .... 
~ ... 

OEPTH w REFLECTIVITY ... 
~ ~ ... .... ~ ~ 

CI CI 
Cl.. UTHOLOGY INOex (1-101 ... ... z '" '" (META£SI (R oil av %1 z z ... z ... ... 
~ CI ;:: = '" ;:: 

~ 
c( < 

< '" ... ... '" 
II> II> 

en ... :; < i :; ~ >-
~ II> >< 

'" c( .... 
~ c 

1900 Colliaciu-
Il_tricllti_ 

2000-2010 P SLTST, yel IY 65 35 * * 
2110-2120 Ctl MDST, IY 1ft, calc 6.5-7.0rew 0.50(4) 40 50 10 

2310-2320 " LOt (fibre + 7.0rew 0.34(6)cvd 20 10 70 
callopllaae nake) 
+ anr LST, It III IY 

24%5 Aptiaa-e:e-i_ 

2450-2460 " MDST, lt allY + mar 6.0-6.5 0.59(5) 55 40 5 
SND 

2560-2570 " MDST, ad IY, calc 6. 5 0.61(19) 50 45 5 

2670-2680 " MDST, ala 6.5 0.680) 40 50 10 

2780-2790 " MDST, atKl-d t IY, calc 6.5-7.0 0.73(12) 50 40 10 

2890-2900 . " MDST, ala 6.5-7.0 0.80( 12) 30 60 10 

3000-3010 " MDST, .. ad IY, calc 7.5 0.B2(1) 40 60 mar 

3110-3120 " MDST, ala 5.5cvd 0.920) 35 60 5 

3220-3130 .. MDST, ala 8. 0 0.890) 70 30 tr 

3310 Late lIeocoilia 

3310-3320 " lIDST, .. ed IY, calc 7.5-B.0 0.B9(9) 55 40 5 

3460-3470 " MDST, dt ya1 brn 8.0-8.5 1.17(3) 40 60 lIIIlr 

3610-3620 " MDST, dt ye1 bra 8.0-8.5 1.17(10) 90 10 tr 

3760-3770 " MDST, du.ky yet brn 8.5 1.19(7) 80 20 * 
3863 "Ri .. i_ 

3885-3895 " MDST, ye1 IY B.S 1.37(8) 70 20 10 

3942 Petrel,... IIhr WAn 
Bqv 

4173 Petrel ,... IOIr .... 
Bqv 

4225-4240 " MDST, ye1 Iy-..ed IY, 9.0 1.65(13) 70 30 * .1ty ... nr SKD 

4355-4370 " MDST, med IY, alty 9.0 1. 74(14) 80 10 10 

4420-4435 " MDST, ala + .. Dr SND 9.0 1. 72(9) BO 20 * ... ica CODt ... 

4455 Petrel ..... Ilbr .C" 
JEqw 

4525-4540 " MDST, bm IY • .. ic 9.0 1.99(3) 75 2S * cODt ... 

4635-4650 " MDST, .. ed IY • 20% 8.Scvd 2.10(4) 80 20 * 
SKD 

Table 1 Maturity and Kerogen Composition Data 



WELL: BRE1oISTER-1A 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

. PYROLYSIS SOLVENT EXTRACTION 
" 

w Z 
'" ExrRACT Q u '" ... 9 VI VI C1. <»,.. ... '" Q - u- CDMI'OSIIIDN ,-., 

>- =u ... Q ... ~ ;! 
u z z_ 

SAMPLE ~ <l:Q = ~ Q ~ ~ .... Q Qu 
'" '" u= ~ ~ Z 

<» <». 

ANALYSED LITHOLOGY - ... c: 51 
_Q =- =0 s~ 

if it 
OEPTH w u ... 

~ 
z 9 <I: 0 "'- <1: 5 <1:-" 

~ ~Q 
... ~ =~ ...... u'" u", ~~ C1. ~ U ... ~ o~ (METRES) ... 0 ~ z ... ~ ... 0, 

~ ~ ... = )00 ~ ... ~ ~ = = ... 
= 2 Q '" Q - _e Q oe -;! ~e < 0 ... )00 0 Q Q ~ 0- )00 )00'" ~e 

en ... :: = ... ... :: :: w ... '" '" 
1900 COaici .... ...cri.:llti .. 

2000-2010 et, SND, yel ,y, arl + SOl -
SLTST, yel IY 

P SLTST, ,.1 11 1.18 418 61 153 0.08 0.85 

2110-2110 etl ItDST, 11 gu, calc 0.10 

2245-2250 " Mor ItDST, IY 10 + LCM -
(Ce110phaa. flake.) 

P ItOST, 11 gu 0.05 

2310-2320 et, Mor LST, lt gu IY + LQl -
(fibre + ee110phaaa 
flake.) 

P LST, lt gu IY 0.02 

2340-2350 etl MOST, yet 11, " calc + -
allot fibre conc_ • IIIDr 
SND 

P MDST, ye1 ,y, y calc 0.36 

2415 Apd--ce-Lm 

2450-2460 et, MOST, lt 01 IY • IIIOr SND -
P MOST, 1t 01 11 0.28 

2"0-2570 etl ItOST, aaed 1" calc 0.23 

2670-2680 " ItDST, aI a 0 . 87 

2780-2790 " MOST, aaed-dk IY, calc 0.81 

2890-2900 " ItOST, ala 0.99 

3000-3010 " MOST, aaed IY, calc 0.94 

3110-3120 " ItOST, ala 0.75 

3220-3230 " MOST, ala 1.14 443 171 161 0.29 2.74 315 28 170 6 21 2 77 

3275-3295 " MOST, le_ed IY 0.83 725 87 380 46 42 11 47 

3UG 
LaCe ___ Lm 

3310-3320 " ItOST, aaed 11, c ale 0.54 

3460-3470 " MDST, dk yel bn 1.51 437 152 149 0.14 2.67 

3610-3620 .. MOST, dk ye1 bn 1.92 433 86 123 0.21 2.09 2090 109 1140 59 45 10 45 

3760-3770 " MOST, dl&lky yel, bn 2.37 452 26 65 0.33 0.93 

3863 lIen-iui .. 

3885-3895 " MDST, yel IY 0.38 

3942 Pecrel ... IOIr .... I<p 

4173 Petrel ... IOIr ... I<p 

4125-4240 " ItOST, ye1 Iy-aaed 1" 0.50 
el ty • IIIDr SND 

4355-4370 " MDST, aaed 1" alt1 1.13 NDP 188 116 0.37 3.68 380 31 180 15 46 2 52 

P After extraction 0.85 455 48 154 0.11 0.46 

Table 2a Chemical Analysis Data 



WELL: aaeWSTER-1A 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

PYROLYSIS SOLVENT EXTRACTION -, .' z )C ElIRACI u.I 0 <.I )C ... Q - .... en en CCMPOSITION ".1 Q.. .. "" ... )C Q -' <.I Z z_ "''-' ... Q ... ~ ~- u -
~ C C<.I Q ~u SAMPLE Co '" ~ Q ,.. .. a:: 

:!~ .. '" <.I a:: ~ ~ z c .... - a::- a::Q ~~ .. ~ DEPTH u.I ANALYSED UTHOLOGY <.1-
... Z 0 ~ IS )C e )C_ ce c_ 

....I Zo 
C ... Z ~ ;:~ 

...... ...... 
I~ <.I ... i; Q.. ~ <:I ... <.I Z ... ~~ 0- ~i (METRES) C c '" cc;, a::CII 

~ '" 
... 

'" 
,.. ~ ... O! .... _ e 

Q e 
'" :2 Q )C Q ... Q ~- ~ 

,..- ~e c:( Q ... ,.. Q 0 Q .... :: .. 
'" ... :: a:: ... 

"' Q,. 

4420-4435 Ctg HDST, .eIi 8Y, alty. 1.51 454 38 148 0.28 0.81 
IUlr S!ID .. " 'ecrel JaB Mbr -C- IqY 

4515-4540 " HDST, bna 81 1.46 489 24 179 0.22 0.45 

4635-4650 " HDST, .eel 81 • 20% S!ID • -
fibre/ce1lophaae flake 
COGt_ 

P HDST, .eIi 8Y 2.44 481 53 37 0.17 , 1.55 

'. 

Table 2b Chemical Analysis Data 
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WELL: BREWSTER-1F! 
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8revater-1A 

3220-3230. 

Aptian-Cenomaaiaa 

SCt 8.0 

Pr/Ph • 0.83 

Pr/a-Cl7 • 0.66 

Ph/a-C18 • 0.30 
CPt • 1.15 

8revater-1A 

3275-3295. 

Aptiaa-Ceaaaaaiaa 

SCI 8.1l 

Pr/Ph • 2.27 

Pr/a-Ct7 • 1.20 

Ph/a-C18 • 0.53 

CPI • 0.92 

8re_ter-1A 

36t0-3620. 

Late !feocOIIiaa 

SCI S.0-8.5 

Prl I'll • 1. 91 

Pr/a-Ct7 • 0.61 

Ph/a-C1S • 0.26 

CPt • 0.97 

i 

L 

Figure 3a 
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435S-4370111 

Petrel !'1m Hbr "a" 

SCI 9.0 

Pr/Ph • 2.45 

Pr/a-C17 • 1.43 

Ph/a-C18 ;. 0.28 

CPI • 0.98 

i 
I 

I ., 

Figure 3b 



SAl1f'bE 2110-212011 
4.0 4.S 5.0 b.S 7.0 7.0 

SELECTED CLASS RANGE CPUNT 
IN-SI TU SPORES 0 
BlEACI£D OR CAYED 4. o-S. 0 3 
STAINED OR REWORKED 6.S-7.0 3 

SAMPLE 2310-2320" 
7.0 

SELECTEP CLASS RANGE CPUNT 
IN-SITU SPORES 0 
BlEACHED OR CAVED 0 

STAINED OR REWORKED 7.0-7.0 

I IN SITU POPULATION 

.... 1011. 
20 

IS 

10 

la ~'~~' ~ .... ~ ao 

SPORE CCl..OUR INDEX 

_IJIOII. 
20 

is 

10 

A 
a ,.'~.~.~'~'~'~'~' lao 

SPORE CCl..~ INDEX 

I!@EWSTHHA 

SAMPLE 215(~ 
3.0 ~.O 6.0 ~.5 ~.O 

SELECTEP CLASS RANGE COUNT 
IN-SITU SPORES 6.0-6.5 3 
BlEAD£D OR CAVED 3.0-3.0 
STAINED OR REWORKED 9.0-9.0 

SAMPLE 25&9-257011 
1.0 6.5 7.0 B.5 9.S 

SELECTED CLASS BAIliE COltn 
IN-SITU SfnRES 6.5-£.5 
BlEAD£D OR CAVED 4.0-4.0 1 
STAINED OR REWORkED 7.0-9.5 3 

I IN SIlU POPULATION 

.... 1011 • 
20 

IS 

10 

n I. A 

I~~' ~'~~. ~1 ~.~' ~o 
SPORE CCl..~ INDEX 

...... 1. 
20 

15 

10 

n .... A A 

I"~·~·~'~·!.' ~ .' ~ 'ao 

SPORE CCl..~ INDEX 
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9REWSTER-IA 

SAMPlE 267G-2tBOtt 
1>.5 9.5 10.0 

SELECTED ClASS RANGE COUNT 
IN-SITU SPORES 6.5-1>.5 I 
BlEACI£D DR CAVED ° 
STAINED DR ~~WORKED 9.5-10.0 2 

SAr!PL£ 2780- 27'JQtt 
4.0 5.5 6.0 6.0 6.0 6.0 6.5 7.0 9.0 

SELECTED ClASS 
IN-51 TU SPORES 
&lEACI£D OR CAVED 
STAINED OR REWORKED 

RAHGE COUNT 
6.5-7.0 2 
4.0-1>.0 (, 
9.0-9.0 

I IN SITU POPLLATION 

.... IUIIE 
20 

IS 

10 

5 

I a a 4 • • 7 • • 10 

SPORE COLOUR INDEX 

.... IUII. 
20 

IS 

10 

5 

a ~ • 4 •• 7 • • 10 

Sl'0R£ COLOUR INIlO 

(l!!E1fS TElH A 

SNlPLE 2890-2'JO(lt! 
~.5 7.0 7.0 8.5 9.0 9.5 10.0 

SELECTED CUSS RAHGE COUNT 
IN-SITU SPORES 6.5-7.0 J 
BlEAO£D OR CAVED 0 
STAINED DR REWOIi.1<ED 8.5-10.0 4 

SNIPlE 3000:JO.on 
7.5 8.5 8.5 9.0 9.0 9.5 

S£lECIED ClAS8 
IN-SITU SPORES 
BlEAO£D OR CAVED 
STAINED OR REWORKED 

RHt/iE COl!tT 
7.S-7.S I 

o 
8.S-9.S 5 

I IN SITU POPLLATION 

....... 1. 
20 

10 

.1 .. 
" :a .!. .-~. ~ •• 10 

SPORE COLOUR INDEX 

.... 1011. 
20 

IS 

10 

5 . 

-., ~ :. !. • ~ ... :. '0 
SPORE COLOUR INDEX 
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(I) 
:l a. 
x' 
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o 
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BR£!I5TPHA 

SAMPbE 3110-312Qn 
5.5 5.5 B.5 9.0 i.5 10.0 

SELECTED CLASS @ANGE COUNT 
IN- SITU SPOkES 0 
BlEACHED ~ CAVED S. 5-S. S 2 
STAINED OR REWORI<ED B.5-iU.0 .. 

SI\t1PbE 3220- 3739/1 
~.O ~.S B.O B.O 9.0' 9.0 9.S 10.0 10.0 

SELECJED CLASS 
IN-SITU SPORES 
BlEACt£D ~ CAVED 
STAINED OR @EWORKED 

RN« COUNT 
B.c)-B.O 2 
6.0-6.S 2 
9.0-10.0 5 

I IN SITU POf'ULATlON 

....... IUIUIS 
20 

IS 

lu 

5 

nAAAA 
~' ~ ~' ~ ~ • ~ ~ • "0 
SPORE COlOUR INIlfIC 

..... IUI .. 
20 

15 

10 

BR£!I5TEIHA 

!W1PlE 3310-33?On 
~ . O ~.5 7.0 7.5 7.5 B.O B.5 9.0 

SELECTED CLASS @ANGE COUNT 
IN- SITU SfORES 7.5-S.0 3 
Iil£ACHED OR CAVED 6.0-7.0 3 
STAINED OR REWORKED B.5-9.0 2 

SAMPLE 3160-317on 
~.O 6.0 6.5 7.5 7.5 7.5 7.5 B.O B.5 B.5 
10.0 

SELECTEP CLASS 
IN-SITU SPORES 
BlEACHED OR CAVED 
STAINED OR REWOR~ED 

RAAIiE COUNT 
B.o-S.5 3 
6.0-7.5 7 
10.0-10.0 

I IN SITU POPULATION 

..... IUII • 
20 
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BROWN GANNET-1 

SUMMARY 

Vitrinite reflectance and spore colour index analysis of samples 
frau the interval 1387m to 2607m of the Brown Gannet-1 well show 
that the well section is immature to 1400m, early mature between 
1400m and 2200m and middle mature between 2200m and 2743m TO. The 
maturity gradients show no evidence of any major erosional 
unconformities within the section analysed. Extrapolation of the 
grad ients to seabed suggests that 1 ittle Eocene to Recent section 
is missing above 1387m. The well section is at or near its 
maximun depth of burial. 

GENERAL COMMENTS 

Basin: Browse Basin. 

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

Operator and date of drilling: Areo Australia Ltd, 1972. 

Well Status: Plugged and abandoned. 

TO: 2743m. 

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

Casing data: 30" at 178m, 20" at 267m, 133 /8" at 1060m. 

BHT data: 36·C at 1081m, 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: 

Eocene 
Palaeocene 
Late Cretaceous 
Late Triassic 

Depths (in metres) 

1387-1768 
1768-1947 
1947-2167 
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) Vi tr ini te Re fl ec tance: 
sufficient vitrinite 
Fair. 

The samples analysed yielded 
for measurements. Resul ts: 

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

Source rock data quality: No analyses performed. 

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

Spore colour index values rise steadily from interpreted values of 
3.5 SCI units at 1387m to 6 SCI units at 2607m. Vitrinite 
reflectance results rise from 0.35% to 0.6% 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 sed iments are missing above 1387m. The well section is 
currently at or near its maximun 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. 
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GENERALISED SPORE COLOUR ... ... 

DEPTH u.i REFLECTIVITY ... ... ... ... ... 
~ ~ ~ 

0 0 
LITHOLOGY INDEX 0-10) 

~ ... ~ 01: 01: 
(METRES) 

~ (R oil av %) j z ... z z ... 
:E 0 ... ;:: « « :: ;;: 01: ;;: '" < ~ ... 01: - '" ... « ... ... ,.. en ~ 

:; 
'" ~ :; « 

~ ~ 

~ ~ 

905 Boce_ 

1387-1405 eta LST, wbt 5.0-7.0rew 

1768 
Pal __ 

1768-1784 " MOST, mad It ay, v 4.0 0.43(4) 
calc + 20% LST, wilt 

1947 Late Crete eoua 

2167 Late Tri ... ic 

2210-2226 " MOST, v It ay, v 5.0 0.52(20) 
calc + 20% MOST, med 
IY 

2591-2607 " MOST, mad IY + 20% 6.0 0.60(25) 
SLTST, It gy 

Table 1 Maturity and Kerogen Composition Data 
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BUFFON-1 WELL 

SUMMARY 

Geochemical analyses of samples from the interval 2355m to 4770m 
of the Buffon-1 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. Sed iments below this 
depth are post mature for oil generation and mature for dry gas 
generation. The maturity gradients show no eY'idence 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 sed iments analysed are currently at or near 
their maximum depths of burial. 

The sec tion analysed contains no oil or gas source rocks but is 
stained by a migrant oil. Samples at 2355m to 2375m and 3675m to 
3690in possib ly contain small quantities of a biodegraded oil mixed 
with indigenous 1!alkanes. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 13° 23' 37.9"5, 122 0 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 systen: 2724m to 4787m TD. 

Casing data: 30" at 512m, 20" at 830m, 133 /8" at 1827m, 95 /8" at 
272 7m, 7" at 3742m. 

BHT data: 8SoC 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 . 

EleY'ation: RT 10m ASL. 

Water depth: 533m. 

Interval analysed: 2355m to 4770m. 



Age of interval analysed: 

Miocene 
Late Oligocene 
Eocene 
Palaeocene 
Late Cretaceous 
Early-Late Cretaceous 
Middle Jurassic 
Ear 1 y Jur ass ic 
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BUFFON-l WELL 

Depths (in metres) 

2355-2725 
2725-2865 
2865-3267 
3267-3478 
3478-3487 
3487-3775 
3775-4500 
4500-4770 

Sample type and quality: Dr ied ditch cuttings samples of good 
quality for geochemical analysis. 

Maturation data quality: 

a) Vitrinite Reflectance: The samples analysed 
contained suffic ient vitrinitic kerogen for analys is, 
but measurements were hindered by a 1 arge content of 
reworked and inertinitic mater ial. Resul ts: Fair. 

b) Spore ' Colour Index: The samples analysed contained 
suffic ient in situ sporanorphs for analysis. 
Resul ts: Good. 

Source Rock data quality: Good. 

Gas Chromatography run at: 2355111 to 2375111, 3675m to 3690m and 
4485111 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 4770111. Vitrinite reflec­
tance values rise from 0.8% to 1.6% over the same interval. The 
interpreted gradients show that the well section analysed is early 
mature from 2355111 to 2600111, middle mature from 2600111 to 3300111 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 
3500111. Extrapolation of the spore colour gradient to seabed shows 
that the sed iments analysed are presently at or near their max imun 
depths of burial. 
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BUFFON-1 WELL 

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

N~ 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 CHARACTERISTICS 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 0.25% . and 1.98%. Pyrolysis analysis of samples with 
greater than 1% TOC shows that the samples analysed have low 
hydrogen indices. The low 'l'max 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 content s 
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 orat?-ge fluorescence. 

The sample 3675m to 3690m contains moderately high organic carbon 
normalized extract and hydrocarbon yields of 146mg/g Corg and 
124mg/g Corg respectively. !bese 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 fran 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. !be large basel ine hump suggests that this 
sample contains a biodegraded oil residue mixed with smaller 
quantities of ind igenous 2,-alkanes. The sample at 4485m to 4500m 
contains a wide range of ~alkanes from n-C13 to 1!-C35 mixed with 
large amounts of unresolved napthenic compound. The hydrocarbon 
distribution seen in this sample is not typical of post mature 
sediments and may therefore represent small quantities of 
contamination. 
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KEROGEN COMPOSITiON KEROGEN COMPU$IIION1 ", wl.l 
I~. 001) Iby calcul.tlon from 

~ 
!by mIcroscopIc ... mlnauonl pvroIV~I' aatal 

a.. 

SAMPLE ~ VITRINITE .... -GENERALISED SPORE COLOUR ... ... 
~ REFLECTIVITY .... .... DEPTH ~ = ~ Q Q ~ ~ .... 

'"' a.. LITHOLOGY INDEX 0-10) z .... ~ '"' (METRES) (R oil av %) z z .... .... 
~ >= = '" '" ~ '"' ;: = '"' .... '" '" c:( ... ;; '" ... ~ ;;c ~ en ~ '" ~ .. <:t ; ;;c 

3487 Apti_larl, 
C-i.-

3530-3545 etl !tDST. lIIet 11 + amr 7.5 0.86(4) 50 50 tr 
I.S'l' 

3620-3635 " MDST, !lied 11 8.0 0.85(12) 70 30 lIIar 

310.5-3720 " MOST I a'a 8.0-8.5 1.02(17) 55 40 5 

3775 MicIAIle Jur ••• i.e 
(vole_ic.) 

3875-3890 " MDST, lIIed-lt-S1, calc 8.0-8 • .5 1.1.5(5) 30 60 10 
+ 30% LST. vIlt-pnk 
IIht 

3970-3985 " MDST, !IIecl-dk 11 5.5cvd 1.16(1) 2.5 45 30 

4430-4445 " LST, vIlt-1el 11 * * 20 30 50 

4447 Aaleaiaa-Satboaiaa 

4500 !arl, J ..... ic 

4510-4525 " LST, aaed 11 • IIIIIr LST 5.0-8 . 0c:vcl 1.43(18) 5.5 2.5 20 

4.665-4680 " SlID, wilt 9.0 1.44(2) 80 20 * 
4725-4740 " HDST. lIIed-dk 11 + 10% 9.0 1.65(2) 90 10 * LST, IIht 

Table 1 Maturity and Kerogen Composition Data 
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GENERAL DATA 
CHEMICAL ANALYSIS DATA 

;Z PYROLYSIS SOLVENT EXTRACTION 
z )( EXIRACT 1.1.1 Q ~ )( .... Q ~ en en COMI'OSITION 1'.1 ~ ..... .... )( Q .... U ~ 

Z z_ 
~ ;!iu ... Q .... ~ ~Q; u-

SAMPLE a: ~ Q " ~.., Q Qu 
u~ :::l ~ 

~ c: a: ... ~Q '" ,,~ ANALYSED UTHOLOGY ~ 
z _ c: 

~ - ~CI a:-

iI it DEPTH 1.1.1 u_ Z Q 
" 0 

.. e )(~ " e ,,~ 
~ zQ ~ .... z ...... -c ;: ;:t:':' ...... u'" ~S" H ~ ~ ... Ci~ Q~ 

(METRES) " ~ Q ~ U Z ... Cia. ~ ~ a: ~ :::l ... ~ a: ~ir !~ ::E Q ~ ; ~ e Q ! < a: Q )( Q- ~ ~- ~e Q ... ~ Q Q Q ~ en ~ : a: ~ ~ : : I ~ z: 

843 Ilioc:e_ 

2355-2375 etg LST. off IItIt 0.77 1185 154 565 73 44 4 52 

2725 La.Olicoc_ 

2865 Ioc:_ 

3267 
•• 1 __ 

3478 Lee ...... triebci.a 

3484 Coai_i .. 

3487 Apti_Kar1y C._i .. 

3500-3515 .. MOST, 1811d-&y • 40% LST, -
wtlt 

P MDST, lIed-&y 0.94 

3530-3545 etg KDST, a/a • mar t.ST 1.58 428 72 120 0.07 1.22 

3560-3575 .. KDST. 18eci-1t g1 • mar LST 0.71 

3590-3605 .. MDST, a/a 0.89 

3620-3635 .. MDST, 18ed gy 1.71 429 47 67 0.09 0.88 

3645-3660 .. MDST, 18ed g1 • 30% LST, -
wilt 

P MDST. !lied g1 0.98 

3675-3690 etg MIlST, lied g1 1.03 431 114 129 0.09 1.29 1500 146 930 90 56 6 38 

3705-3720 .. MDST, 18ed gy 1.45 431 56 90 0.10 0.90 

3735-3750 .. MIlST, 18ed gy 0.78 

3775 1liAld1e .Jar .. a ic (yolc_ie, 

38H-3890 .. MDST, 18eci-lt g1, calc + -
30% LST, wIlt-p!1k, wilt 

P KIlST, lIed-lt gy, calc 0.03 

3935-3950 etg MDST, lied IY • liar LST, 0.06 
wilt 

3970-3985 .. MDST, 18ed-dk IY 0.06 

4430-4445 .. LST, IItIt-yal gy 0.06 

4447 6aleat..-l.tboai .. 

4485-4500 .. KIlST. 18ed g1 • amr UT, 1.98 427 29 55 0.16 0.69 995 50 535 27 37 17 46 
wt 

4500 larl,. .Jur .. eic: 

4510-4525 .. MDST, a/a. IIlDr UT, a/a 0.95 

4465-4680 .. SlID, IItIt -
4695-4710 .. MDST, It gy, v calc 0.25 

4725-4740 .. MDST, lIIed-dk IY • 10% -
UT, wt 

P MDST, lIIed-dk gy 0.39 

4755-4770 etl MDST, It-.ed IY, sl calc 0.61 

Table 2 Chemical Analysis Data 
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CASWELL-1 WELL 

SUMMARY 

Geochemical analysis of selected samples from the interval 2600m 
to 4090m of the c&swell-1 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 
fran middle to late mature terrestrially sourc.ed waxy kerogens. 
This oil is mixed with a biodegraded oil fraction in the deeper 
part of this interval. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 14 0 14' 28.7"S, 122 0 28' 3.0"E. 

Operator and date of drilling: Woodside Petroleum Pty Ltd, 1978. 

Well Status: Plugged and abandoned. 

TO: 4097m. 

Mud data: None available. 

Casing data: 30" at 389m, 20" at 660m, 133 /8" at 1S07m, 95 /S" at 
3328m, 7" at 3515m. 

BRT data: None availabe. 

El~ation: RT 8m ASL. 

Water Depth: 345m. 

Interval analysed: 2600m to 4090m. 

Age of interval analysed: 

Late Cretaceous 
Early-Late Cretaceous 

Depths (in metres) 

2600-3348 
3348-4090 
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CASWELL-1 WELL 

Sample type and quality: Dried ditch cuttings of good qual ity for 
geochenical 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 
small quantities of in situ sporomorphs. · 
Fair. 

Source Rock data quality: Fair to good. 

yielded 
Results: 

Gas chranatography run at: 3620m to 3635m, 381Sm to 3830111 and 
4010m to 402Sm. 

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

Spore colour index values rise fran values of around 5.5 SCI units 
at 2600m to around ' 8 units at 4097m TO. vi trinite reflec tance 
values rise fran around 0.57% to 1.05% over the same interval. 
The resul ts show that the well sec tion 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 maxUnllll 
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) 

Med i\Jlll to dark grey mudstones analysed 
4090m (Neocomian-Cenananian sed iment s) 

in the interval 3880m to 
contain average organic 
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CASWELL-1 WELL 

carbon contents 0 f between 0.95% and 1.98% after so lvent 
extraction to remove asphal tic material present in the samples. 

Pyrolysis analysis shows hydrogen indices of between 76 and 131 on 
the extrac ted residues of the samples. 'nlese val ues 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 biodegraded oil residue. 

Extraction data for samples at 381Sm to 3830m and 4010m to 402Sm 
shows relatively high organic carbon normal ized extract weights, 
high hydrocarbon yields and high proportion of hydrocarbons in the 
extracts (about 95%). 'l'his data suggests that these samples are 
contaminated with migrant oils. Alkane gas chranatograms of the 
samples show an oil-like distribution characteristic of 
hydrocarbons generated at a moderately high maturity level fran 
kerogen containing abundant waxy kerogens. 'nle napthenic hump 
observed in both chranatograms may indicate that these extracts 
also contain a biodegraded oil fraction. 

Of the remaining mudstone samples analysed, those in the interval s 
2730m to 2745m, 2990m to 380Sm, 3620m to 3700m and 381Sm to 3830m 
contain average organic carbon contents of between 1.1% and 
2.28%. The rest contain below average organic carbon contents of 
between 0.40% and 0.97%. Samples in the interval 3620m to 3830m 
contained asphal tic material and were solvent extrac ted be fore 
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 
non-indigenous cutinite, the samples analysed contain almost 
entirely humic kerogens. These sed iments have no significant oil 
or gas source potential. 

Extraction, fractionation and. gas chranatography 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: CASIlELL-L 

KEROGEN COMPOSI nON I(EROGEN COMPOSI nON I~. wl.l 
I~. val. 1 Iby cill,ulal,all troon 

Y.I Ibv on,cra~call'c 8 ... m,nauonl pyraly.,s Ilalal 
Q.. 

SAMPLE ~ VITRINITE - -GENERALISED SPORE COLOUR ... ... 
REFLECTIVITY "" ... DEPTH Y.I ... ::: - ... ... 0 0 .... ... ... ~ Q.. LITHOLOGY INDEX (1-10) ~ ... ~ ... a: 

(METRES) (R oil av %) Z z ... :E 0 <C 
~ ;: ~ a: ;: Ii: '" < ... ... :> C[ 

~ :> ;z ~ en ~ '" .., ~ c ~ 

2595 CGai.:i_ 
M_atricbci .. 

2600-2615 etl MOST, 1t 01 IY, sl 5.0 0.54(2) 55 40 5 
calc • Ollar SND 

2730-2745 " ttDST, 1t 01 IY 5 • .5-6.0 0.50(2) 50 50 tr 60 40 * • 
2860-2875 " !GlST, ./. 6.0 0.62(4) 40 " 5 

2990-)005 " ttDST , It-aaed gy 6.0-6.5 0.69(5) 40 40 20 )0 70 * • 
3348 a.ac0ll~ 

c.aai..aiu 

3430-3445 " MOST. lt 1" v calc 10.Ore" 1. 67(40) rev 70 30 * 
3530-354.5 .. MOST, It_at IY, sl 7.0-7.5 0.82(6) 30 60 10 

sndy 

3685-3700 " MOST, lt "..., 1t 11 7.0-7.5 0.990) 40 60 IDlir 
• )0% SND 

3750-)765 .. ttDST, OIIat 11 + aaur ).5 65 * * SND 

3815-38)0 " !GlST, lIIIed-dk IY 35 65 * • 
3880-)895 .. !GlST, lIIIed-dk IY 7.5-8.0 0.99(2) 45 55 tr 

4010-402.5 .. ttDST, at. 8.0-8 • .5 1.03(2) 75 25 * 

Table 1 Maturity and Kerogen Composition Data 



WELL: CASIltLL-l 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

PYROLYSIS SOLVENT EXTRACTION I 
z >C <xIRACI IoU 0 U >C Q S -- '" '" CUMPOSIIION '''' Q,. CD", ,.. >C U 

... Z z_ 
~ 

O:u ... Q ... ~ ;i u -
SAMPLE 5i 0: ~ Q 0( O(U Q Q u 

~ ~ "" ~Q CD CD · co! z ... - o:Q ",i ANALYSED UTHOLOGY :c z ... C >c e ~[ DEPTH IoU u ... CI C co >c ... 0(-.... i Q ... Z ;:; ;:;t'" ... ,., ..... u .. ;! Q,. "" .., ... c,s. CI~ .. " I METRES) ... c .., u Z'" ... . c · § .... fi ~ ... ~ 0( '" "" "" ... .., 
"" ~ ...~ ... Qe _co 

0: 2 Q >c CI - ... e CI 
~~ ~ . < c CI- ~ ~-Q ... ~ Q Q Q - w en ... :;: 0: ... ... :;: :;: 
~ ... 

1595 CGaiaci ....... tricht1 .. 

2600-2615 Ctl KDST, It oilY + 81 calc 0.43 
• OIInr SND 

2665-2680 " KDST, 1t 01 gy 0.73 

2730-2745 " MIlST, a/a 1.11 418 70 178 0.09 0.86 

2795-2810 " KDST , a/a 0.92 

2860-2875 " KDST, a/a 0.76 

2925-2940 " KDST , a/a 0.97 

2990-3005 " KDST, 1tlled 81 1.21 433 126 314 0.06 1.63 

3348 ~c.i.....c:e-i .. 

3430-3445 " ItDST, It IY, v calc 0.40 

3480-3495 " ItDST, 1tlled IY, v calc 0.46 

3530-3545 " !tDST, a'a, 81 lady 0.89 

3580-3595 " !tDST, aia 0.50 

3620-3635 " HDST, It IY-V It IY, v 1. 37 430 156 166 0.43 3.78 2350 172 1850 135 66 13 21 
calc 

" After straction 0.58 

3685-3700 Ctl KDST, a/a. 30% SND 1.55 NDP 260 143 0.54 8.67 

" After eIltractioft 0.79 

3750-3765 " KDST, OIled 11 • mar SND -
" After s traction 0.56 

3815-3830 " KDST, OIled-CUr. gy 2.28 !lDP 57 89 0.45 2.36 3980 175 3080 135 69 9 22 

" After straction 1.28 440 109 121 0.03 1.45 

3880-3895 " KDST, a/a -
" After stractioa 0.95 436 131 140 0.07 1.33 

3945-3960 .. KDST, a'a -
" After straction 1.55 440 112 92 0.06 1.83 

4010-4025 " KDST, a/a 2.57 4485 175 3670 143 73 9 18 

" After straction 1.98 443 89 68 0.05 1. 85 

4075-4090 " KDST, a'a 2.59 442 105 54 0~38 4.37 

" After ell traction 1.61 445 76 62 0.03 1.26 

Table 2 Chemical Analysis Data 
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3620-3635111 
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SAl1flE 2f.(10-2£.15I1 
2.5 2.5 5.0 7.0 

SELECTED CLASS ~ANGE COUNT 
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lILEACt£D OR CAVED 4.5-4.5 
STAINED OR REWQRI(ED 7.5-7.5 
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... 0 10.0 10.0 

SELECTED CLASS RANGE COUNT 
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SAlIPI.[ Zr.GO- 2£1~ 
0.41 0.44 0.46 0.48 0.53 0.54 0.60 0.65 0.67 0.61 
G.68 0.70 0.15 0.18 o. n 0.80 0.80 0.81 0.82 0.84 
0.85 0.86 0.81 0.88 0.89 0.90 0.90 0.92 0.9l 0.96 
0.96 0.99 0.99 1.00 1.00 1.01 1.031.04 1.10 I.I? 

I. I? 1.14 1.21 1.21 1.21 1.24 1.21 1.21 1.31 1.34 
1.35 1.40 1.14 1.12 

al(C1U cuss RAII6l m '1l!!!1I A~(I' il·H~ 
II SIIU VIIII.IIE 0.53-0.54 2 '.54 0.01 
lI' ... lIEfCAVI165 0.41-0.41 '.45 0;03 
1.llIlmfl£lIOIUI 0.60-1.82 4. 1.00 o.~ 

5WI.( 2130-2145 
~O~53~U~"~~LnLnLnLn~u 

'.11 0.780.11 o.n 0.11 0.11 0.81 0.86 •• 81 0.81 
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EAST SWAN-l WELL 

SUMMARY 

Geochemical analysis of samples from the interval 113m 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 113m 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' 56"!. 

Operator and date of drilling: Arco Australia Ltd, 1978. 

Well Status: Plugged and abandoned. 

TD: 3038m. 

Mud data: Seawater and gel pills: Seabed to 151m. 
Seawater with high viscosity pills: 151m to 268m. 
Seawater/Spersene/gel system with LeM added 
occasionally: 268m to 1948m. 
Seawater/Spersene system: 1948m to 2206m. 
Seawater/Spersene/Resinex system: 2206m to 3038m TD. 

Casing data: 30" at 141m, 20" at 250m, 133 /8" at 1224.5~, 95 /8" 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 21m ASL. 

Water depth: 103m. 
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Interval analysed: 713m to 3034m. 

Age of interval analysed: 

Mioc ene-Rec ent 
Eocene 
Palaeocene 
Early-Late Cretaceous 
Late Jurassic 
Early-Middle Jurassic 

EAST SWAN-1 WELL 

Depths (in metres) 

113- 728 
728-1286 

1286-1824 
1824-2330 
2330-2694 
2694-3034 

Sample type and quality: Dr ied ditch cuttings of good qual ity for 
geochemical analysis. 

Maturation data quality: 

a) Vitrinite Reflectance: The samples analysed contained 
suffic ient vitrinite for measurements but 
measurements were campI icated by abuadant reworked 
material in the lower half of the well section. 
Results: Fair. 

b) Spore Colour Index: The samples analysed contained 
suffic ient sporomorphs for measurements. 
Measurements in the lower half of the well were 
c cmpl ic atedby 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 1 and 2) 

Interpreted spore colour index values rise from 3 SCI units at 
113m to around 6 SCI units at 3000m. Vitrinite reflectance values 
rise from 0.3% to around 0.6% over the same interval and show a 
marked discontinui~y at 2330m consistent with uplift aad erosion 
of around 200m of Late Jurassic-Cretaceous sed iments. The marked 
non-linearity in the spore colour gradient between 2tOOm 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 Unmature to 1650m, early mature between 1650m and 2300m 
and middle mature between 2300m and 3034m. 



- 23 -

EAST SWAN-1 WELL 

Extrapolation of the gradients to surface suggests that the 
sediments analysed are currently at or near their maxUnun depths 
of burial and that little Tertiary to Recent section is missing 
above 113m. 

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

Kediun to dark grey mudstones of the Petrel Fomation in the 
interval 2683m to 3034m generally contain above average organic 
carbon contents of between 1.99% and 3.53%. Pyrolysis and visual 
kerogen analysis of these mudstones suggests that they contain 
between 10% to 30% oil-prone kerogen, most of -.ilich 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 chrcmatography analyses of 
samples at 2732m to 2747m, 2854m to 2869m, 2982m to 3000m and 
3018m to 3033m shows that these samples contain hydroc arbons 
derived from mature terrestrially derived waxy kerogens. 

GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1 
and 2, Fig.ure 3) 

Tertiary and Cretaceous sed iments and sed iments of the upper part 
of the Petrel Fomation: Kember "B" are assuned to have no 
significant source potential. 

Extrac tion of potentially oil stained samples at 123m to 732m and 
851m to 860m yielded only small quantities of extract and no 
further analyses were therefore perfomed. 



WELL: EAST SWAN-l 

KEROGEN COMPOSITION KEROGEN COMPOSIfION t ... WI.I 
I":. voU tby calculatJon from 

'-'01 Iby micrOSCOPIC uam'"itJonl pyrolySiS dalal 
Q. 

SAMPLE ~ 
SPORE COLOUR 

VITRINITE ... ... 
GENERALISED ... ... 

DEPTH '-'01 REFLECTIVITY ... ... ... 
~ ::::! ... ... ... Q Q • 
Q. LITHOLOGY INDEX 11-101 ~ ... ~ 

~ ..: ..: Z ... i (METRESI :E (R oil av %1 z Q Z ... ... ;: c( c( ii! f ii: ~ '" < ..: 
~ '" ... c( ... ;( ~ en ~ en ~ > ~ '" ;( ~ 

1%4 lli.oc:_1ec e.e 

713-7%3 Ct, LST. IItlt 3.5rev 0.35(6)rev 30 60 10 

7%8 lac .. 

1265-L268 II SST, 1t 11 1ft, al'l .. 3.0 0.28(2) 70 25 5 
20% LS'r, we 

1%86 
.al __ 

1824 creee_ 

1997-2012 " LS'r, 1t ,rooht, sudy 4.0 0.43(3) 80 20 * 
2302-1317 II MOSt , sed elk 11 .. 5.0 0.53(11) 70 30 * 

20% MOST. sed It 11 

2330 'ette1 ... 81' ..... 
aq. 

2683-2698 II MOSt, elk '1 5.5-6.0 0.44(4)cvel 40 30 30 50 30 5 15 

2694 .eenl ... 11111' 'lOr:-
aq. 

2732-2747 II MOSt, -.t elk Irelk IY 30 40 10 20 

2790-2805 II KOSt, ala l5 40 10 15 

2838-2854 II MOSt. Mel elk ,relk 11 6.0 0.54(2) 45 30 25 35 40 10 15 

2854-2869 .. MOSt, ala .. IIIIlI' LST, 30 40 10 20 
1t gy 

2869-2875 " KOST, elk gy 35 40 10 15 

2896-1912 • KOST, meel elk 11 30 50 5 15 

• KOSt, elk 11 45 40 5 10 

2939-2948 Ct, MOSt, elk IY, carb + 5.5-6.5 0.58(8) 30 50 20 
valout Ihell . lDiea 
coot_ 

P MOST. elk 11. cal'b 30 45 5 20 

2981-3000 P ItOST, gy b1k, carb U 45 * 30 

3003-3018 P KDST, IUd_eel dk IY 40 50 * 10 

• KDSt, IY b1k, carb 30 45 * 25 

3018-3034 Cta SSt, IItlt-1t 11 + 30% 6.0 0.61(7) 50 40 10 
MOSt, mael_eel elk ,y 
.. 30% MOST. dk ,y, 
carb 

• MOST, sed_eel dk IY 70 30 * * 
• MDST, dk ,y, carb 30 50 * 20 

Table 1 Maturity and Kerogen Composition Data 



WELL: EAST SWAN-1 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

PYROLYSIS SOLVENT EXTRACTION # 
z 

~ EXTRACT ~ Q ~ )( 

9 .... '" II> COMPOSITIO" .,.1 Q. ="" ... x Q -~ 
....... ... Q .... ~ ~! 

... u- Z z_ 
SAMPLE CQ ... ~ Q ~ ~u Q Q ... 

'" '" u ... ::I ~ Z III 
iQ ;ce _Q ... - s~ z '" DEPTH ~ ANALYSED UTHOLOGY u ... - Z g Cl a x .... C e c- o Q ... zQ ~ ... z ;::~ 

... Q. ...... uQ. 
~~ -: i ~g Q. t;, .... ~~ Q~ !~ (METRES) C ... Q t;, U Z CIt .~~ ~ t;, ~ ... ~ ::I == ... !r ~ l ... :I Q >C Q - Q -i 

C( Q Q Q Q- ~ ~- ~e i w Q ... >- Q - ... : : CI) ... z ... ~ z ~ 

%14 lli.oc_leceaC 

713-723 et, loST, vile -
728 Boce .. 

723-732 It loST, It 1rY, ar, 0.28 190 68 

851-860 It loST, wilt 0.13 305 235 

1286 
,&1 __ 

1124 Creteeoa 

2330 'eerel ,. Dr ..... acp 

2683-2698 It MOST, dk ,,. 2.21 436 176 74 0.04 4.05 

2721 'ecrel ,. Dr .. t::" acp 

2732-2747 .. MOST, lHd-.tk Irdk IY 1.99 . 429 224 85 0.05 4.66 1030 52 320 16 24 7 69 

2790-2805 " MOST, ala 2.53 434 203 64 0.05 5.40 825 33 325 13 31 9 60 

2838-2854 It MOST, a/a 2.81 432 196 77 0.04 5.74 

2854-2869 .. KDST, al a + umr LST, 2.13 434 238 72 0.04 5.29 1930 91 500 23 17 9 74 
1t IY 

2869-2875 .. MOST, dk IY 2.46 433 207 76 0.05 5.38 

2.896-2912 .. MOST, dk IY, carb + 20% -
MOST, aaed-dk ,y 

p MOST, dk IY 3.53 431 151 42 0.05 s.n 
p MOST, lIIed-dlE IY 3.42 432 206 34 0.04 7.34 

1939-1948 etl MOST, dIE ,,., carb + -
walnut shell, lIIica cone_ 

P MOST, dk ,y, carb 2.79 436 106 35 0.05 6.07 

2982-3000 et, SST, ¥bt-It I,. + 30% 3.56 1045 29 260 7 19 6 75 
MOST, I,. bi k, c arb 

p MOST, IY bIk, carb 3.05 432 242 34 0.04 7.72 

3003-3018 etl SST, ala + 30% MOST, -
_d.,ed dk I,. + 30% 
MOST, i,. bIk, carb 

p MOST, .. d __ d dk IY 2.55 432 118 34 0.05 3.19 

p MOST, ,y bIk, carb 3.27 432 206 20 0.03 6.94 

3018-3034 etl SST, ale • 30% MOST, 3.03 705 23 105 3 13 2 85 
lIIed.,ed dk IY + 30% 
MOST, dIE IY, carb 

p MOST, lIIed-,ed dIE ,y 3.19 425 25 20 0.08 0.87 

p MOST; dk IY, carb 2.77 429 186 27 0.04 5.35 

·e 
Table 2 Chemical Analysis Data 
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East Swan-1 
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LEVEQUE-1 WELL 

SUMMARY 

Vitrinite reflectance and spore colour index analysis of samples 
frail the interval 274m to 869m of the Leveque-1 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 interv'al analysed but 
extrapolation of the gradients to seabed suggests that around 4S0m 
of Late Cretaceous and younger section is missing above 274m. the 
sediments analysed are not presently at their maxUntml depths of 
burial which was about 300m greater than present day burial 
depths. MaximUll burial of the well section was salletlme during 
the Late Cretaceous to Recent. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 15· 45' 11.9"5, 122· 00' 17.7"E. 

Operator and date of drilling: Bocal, 1970. 

Well Status: Plugged and abandoned. 

TO: 899m. 

Mud data: Seawater with gel slugs: Seabed to 48Sm. 
Seawater/Q mix/Dextrid low solids, low ph system: 48Sm 
to 899m TO. 

Casing data: 30" at nm, 20" at 120m, 133/8" at 456m. 

BHT data: 36·C at 473m, after 2 hours stopped circulation. 
4S·C at 888m, after 2 hours stopped circulation. 

Elevation: RI 9.5m ASL. 

Water depth: 77.5m. 

Interval analysed: 274m to 869m. 

Age of interval analysed: 

Mioc en e-Pl ioc ene 
Late Cretaceous 

Depths (in metres) 

274-334 
334-41S 



Early-Late Cretaceous 
Late Jurassic 
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LEVEQUE-1 ~LL 

Depths (in metres) 

415-814 
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 auounts of sporauorphs . 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% aver 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 abave 
274m. The maximun depth of burial of the sediments analysed was 
approximately 300m greater than present day burial depths and was 
reached sometime duri~ the Late Cretaceous to Recent. 
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LOMBARDINA-1 WELL 

SUMMARY 

Geochemical analysis of samples frOID the interval 965m to 2855m TD 
of the Lombardina-1 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 grad ients ind icate that a sill like igneous body 
around SOm 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 
max imum depths of bur ial and that a cumul at ive to tal of around 
900m of Cretaceous and younger section is missing above lSOOm. 

Early Cretaceous mudstones in the interval 208SIIl to 2205m have 
fair to good oil 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 CO MMENT S 

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: 28S511l. 

Mud Data: Seawater with high viscosity plugs: Seabed to S30m. 
Seawater gel system with CMC and Qmix: 530m to 19601ll. 
Controlled salinity Dextr id/Drispac mud system: 1960m 
to 2855m TD. 

Casing data: 30" at 228m, 20" at S19m, 133/8" at 1494m, 95 /8" at 
1938m. 

BHT data: None available. 

Elevation: RT 30m ASL. 
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Water depth: 175m 

Interval analysed: 96Sm to 28S5m TO. 

Age of interval analysed: 

Palaeocene 
Late Cretaceous 
Early Cretaceous 
Late Jurassic-Early Cretaceous 
Middle-Late Jurassic 
Early-Middle Jurassic 
Early Jurassic 

LO~ARDINA-1 WELL 

Depths (in metres) 

965- 976 
976-1276 

1276-2308 
2308-2432 
2432-2572 
2572-2701 
2701-2855 TO 

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 sporanorphs for measurements but contained 
abundant reworked material. Results: Fair. 

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

Gas chranatography run at: 1470m to 1485m, 1845m to 1855m, 2085m 
to 2095m, 2325m to 2335m, 242Sm to 2435m and 2845m to 
2855m TO. 

MATURATION (Table 1, Figures 1 and 2, Appendices 1 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 grad ient 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 28SSm TO. 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 presently at or 
near their maximtm depths of burial. The reflectance gradient 
suggests that a cumulative total of around 900m of Cretaceous and 
younger section is missing at unconfotmities abOlTe 1500m. 

The results show that the well section is Umnature to 2100m, early 
mature between 2100m and 2S00m, middle mature between 2S00m and 
2750m and late mature between 27S0m 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 20aSm to 220Sm (Early 
Cretaceous) contain slightly above average organic carbon contents 
of between 1.87% and 2.85% and have relatively high hydrogen 
ind ices of between 194 and 207 showing that they contain between 
15% to 20% 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 0.2% and 2.40% and contain mostly humic 
kerogen. These samples have no oil or gas source po tential • 

Ex tr ac tion of samples at 1470m to 1485m, 1845m to 1855m, 208Sm 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 fran 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. 
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20S5-2095 .. KDST, elk yel bra 3.5 O.71(3)rev 50 50 * 

.. After ex traction 50 35 * 15 

2145-2155 .. KOST, a/a 

.. After ex traction 40 40 * 20 

220~-2215 " MOST, lIIed-dk gy 5.0-S.0rev 1.17(24)nv 45 55 * 
" After eEtraction 40 60 * * 

1308 TitbaRi_lerriaaiaa 

2325-2335 .. MOST, a/a 7.5-S.0rev 1.22( 20)rew 40 60 * .. After straction 25 70 * 5 

23S5-2395 .. MDST, a/a 

.. Aftar ex tract ion 50 45 * 5 

2432 ktbOlliaa-Ck forelia. 

2425-2435 .. KDST, a/a 4.5-5.0 1.28(47)rev 60 30 10 

.. After eE tract ion 35 60 * 5 

Table 1 a Maturity and Kerogen Composition Data 



WELL: LOMBARDtNA-l 

KEROGEN COMI'OSIrION KEROGEN COMPOSIlION t' WI.I 
1"« vol ~ 'by c~lc .. lat,on I,om 

w tbv nIlC(O~CO~.IIC eJ.dnUllaLJon, Uy'Q 'Y$'S dall l 

~ 

SAMPLE ~ VITRINITE :: . ... 
GENERAUSEO SPORE COLOUR REFLECTIVITY ~ -OEPTH w - ;:! ... - - Q ~ , .....t 

LITHOLOGY INOEX 11-10) 
... ... 

~ 
a:: f'" ~ IR oil av %) z z ~ z ~ (METRES) ~ ;::: Q 4( 4( 

~ a:: = § en < a:: ~ en ... :;: C( ... :;: ;t ~ en ~ en ~ ~ i ;t 

2572 Kiddie Jar ... ic 
(Volcuic.) 

2701 larly Jar ... ic 

2730-2740 et, SKD • SST, vht-lt 11 8.0-9.0 0 . 78(9) 65 30 5 
• 40% SLTST, it " • 
10% KDST, .. ed " 

2810-2820 " KDST, It,ed IY + 40% 8.0-9.0 1.20(6) 75 25 * SLTST, it rd + 10% 
SKD 

Table 1b Maturity and Kerogen Composition Data 



WELL: LOtBAJll)tNA-1 

GENERAL DATA 
CHEMICAL ANAL YSIS DATA 

,- PYROLYSIS SOLVENT EXTRACTION 
z x ExtRACT u.I 0 u X ... 9 - II> '" COMPOSITION '".1 Q.. CD .. ... X C -~ 
CZ:u ... 0 ... ~ ~~ 

u u - Z z_ 
SAMPLE Co cz: ~ 0 C Cu 0 g'-! ucz: ~ ~ 

cz: cz: . CD '" 
ANALYSED LITHOLOGY - z ... <: ;<e _0 a:- a:: 0 e z '" 

OEPTH u.I u ... C Z 
~ C .. x- c e cC"'; '" co 

~ -0 ... z 
=~ 

... Q. ...... uQ. 
~ .C?' i '" a:~ . z cz: <.:I ... ... ~ c 

(METRES) 
Q.. C ... 0 '" 

u z'" ~e 
o~ c ~'" 

~ ... ~ C '*' :!Sf .... 
f~ '" cz: ~ ... ~ '" cz: :IE 0 )( 0 Q § Q a a: < 0 ... ~ 0 0 0- ~ ~- Q 

(I) - % a:: ... - :: % .. ... ... z 

976 ~o.i~ ... t~icti .. 

965-980 Ct8 ltDST, It 01 8Y, v calc 0. 21 

It After acrac: cioa 0.20 

1260-1275 It ltDST, lc 01 IY + 20% 1.5T, -
wt-yel, IY-v · arl 

P ltDST, ala -
It After acrac: cion 1. 16 429 159 126 0.04 1.92 

1%76 Late 8eacaaiaa-41bi .. 

1275-1290 Ctl ltDST, It .414 IY + -
10% LST, Vht 

P MDST, ala -
" After acrac: tion 0.80 

1340-1355 Ctl MDST, 01 8Y, calc + !lDr -
LST 

.. After at~lCtioa 0.66 

1405-1410 It ltDST, It 01 Iy-ol IY , -
calc 

It After atrlC cion 0.73 

1470-1485 It ltDST, 1c 01 IY, calc 1.09 NDP 117 130 0.35 3.65 2410 221 1015 185 76 8 16 

It Afcer atrac: tion 0.60 

1535-1545 It It DST, !lied 8Y -
" After atrac:tioa 0.60 

1590-1600 " ltDST, .ed-1t IY -
., 

It After atrac:tion 0.87 

1725- 1735 . " ltDST, .ed BY -
.. After atretion 1. 57 425 57 65 0.07 0.97 

1785-1795 It ltDST, ala -
.. After atretion 0.72 
• 

1845-1855 .. . ltDST, 1t 01 Irol-8Y 2.09 432 237 77 0.23 6.44 2370 113 1850 89 71 7 22 

" After atretioD 1.71 434 117 115 0.07 2.16 

1905-1915 .. ltDST, ala -
.. After atretioa 2.32 434 105 111 0.10 2. 72 

1960-1970 .. ltDST, dk 8Y -
.. After atre tion 1.46 438 133 205 0. 06 2.07 

2025-2035 " ltDST, .ad dk IY -
" After atretion 2. 40 435 118 78 0.06 3.01 

2085-2095 " ItDST , dk ye1 bra 2.83 431 192 75 0.11 6.87 3120 110 2060 73 54 12 34 

.. After atretion 2.85 434 194 77 0.08 4 . 29 

Table 2a Chemical Analysis Data 



WELL: LOHBAllDtNA-l 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

j1. PYROLYSIS SOLVENT EXTRACTION 
Z .. «IRACI UoI 0 ..., .! .... 9 - .", '" ~OMPOSIIIO" 1-.1 Q.. =..: .. 0 ..., ..... Z z_ 

>- ~u .... 0 .... ~ ;:i <C u - 0 0..., 
SAMPLE ~ = ~ 0 <Cu 

ua! :;, ~ = ~o = ~o '" 
ANALYSED LITHOLOGY < Z 

Z .... = ..... ~ =~ z 
DEPTH UoI u ... 9 <C co .. C >C ..... <C = <C ..... '=> 

....r .... ~ ... ~ ~ " ~o = '" u =.- .... S- .... = u~ 25'" c 
lMETRES) 

Q.. ... 0 '" Z'" !~ 
oS- 03 

~ ... :;, <C = ='" ... 
'" = >- ... ~ '" . 
= :i 0 >C 0 = = 0 oE 

~ < CI .... >- 0 0 ~- >- >- -
en ..... :z: = ... .. :z: :z: ... 

2145-2155 etg MDST, dk yel bill -
" After fSeraceioll 1.87 435 207 146 0.04 4.01 

2205-2215 eel MDST, 111M dk 11 -
" Afeer • trace iOIl 2.64 438 90 109 0.05 1.50 

2265-1275 " KDST, a/. 1.47 434 113 83 0.31 4.03 

" Aftllr • tractioll 1.65 437 96 98 0.07 1.79 

2308 t1tboGiam-Berr i •• iaa 

2315-2335 II KDST, lIIed-dk 11 1.42 1400 99 1475 61 51 10 39 

II After. crace ion 1.87 439 136 41 0.05 2.66 

2385-2395 II KDST, lIIed-dk 11 -
II After .tractioll 1.36 441 108 26 0.06 1.71 

1432 BacboGia-Gl foriiaa 

2425-2435 " MDST, a/a 2.00 2365 118 1870 910 72 7 21 

II After • trace iOIl 1.43 440 143 34 0.05 1.55 

1572 KiddIe Jura.i.e (Vole_ici 

1701 Barly Jur .. llic 

2730-1740 II SND • SST, wilt-It iY • -
40% SLTST, It IY + 10% 
KDST, 111M gy 

P MDST, mM 11 -
II Afellr .eractioll 1.64 

1760-2770 eCI HDST, .. ed IY • 20% LST, -
whe-y Ie IY 

p MDST, med 11 -
II After .traceion 0.77 

2810-2820 etl MOST, le_ed gy + 40% -
SLTST, It rd + 10% SND 

P MDST, a/a -
II Afeer • trace iOD 1.33 440 72 58 0.07 1.03 

2845-2855 etl SND • SST, wIlt-v It 11 -
+ 10% MDST, lIIed g1 + 
tr KDST, bik 

P MDST,1IIed IY -
II After .eraceioD 0.12 

II MDST, blk 1.81 1030 57 630 35 50 11 39 

II Aftllr IS tract iOIl 1.08 441 138 57 0.04 1.55 

Table 2b Chemical Analysis Data 
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LOIIIbardilla-l 

1470-1485. 

L.MeocOIIIian-Albian 

SCt 3.0 

Pr/Pb • 1.55 

Pr/Il-C17 • 1. 20 

Ph/ll,:,C18 • 1).58 

CPt • 1.09 

x-ilardilla-l 

1845-18H. 

L.Meoca.iall-AlbiaD 

SCI 3.0-3.25 

Pr/Ph • 1.10 

Pr III-Cl7 • 1. 08 

Ph/ll-C18 • 0.7% 

CPt • 0.97 

LOIIIbard illa-l 

2085-2095m 

L.Meoca.iaD-Albiall 

SCt 3.5 

Pr/Ph • 1.6% 

Pr/Il-C17 • 0.70 

Ph/Il-C18 • 0.46 

CPt • 1.21 

I. 

I 
i 

. . 

I' 
I 
I 
i 

I 

I 
I ,. 
11 
I ; 

l 

L 

Figure 3a 



Lolllbudina-l 

2325-2335111 

tichonian-Berriasian 

sct 4.0 

Pr/Ph • 1.26 

Pr/a-Cn· 0.70 

Ph/n-C18 • 0.43 

cPt • 1.05 

Loabard iIla-l 

2425-243,. 

Batbollialt-Cll ford ian 

SCt 4.5-5.0 

Pr/Ph • 1.25 

Pr/n-Cl7 • 0.55 

Ph/m-C18 • 0.39 

cPt • l.08 

I.oIab ard illa-1 

2845-2855. (P) 

!arly Jurauk 

sct 9.0 

Pr/Ph • 1.04 

Pr/a-Cl1 • 0.88 

Ph/Il-CIS • 0.51 

cPt • 1.14 

" 

.. l 

l 

l Figure 3b 



--l~m~~------------------------------

SAHPbE 965-98QM 
2.5 3.5 5.5 

SELECTED CLASS RANGE COUHl 
IN-SITU SPORES 2.5-2.5 I 
£llEACHED OR CAVED 0 

STAINED OR REWORKED 3.5-5.5 2 

SAMPlE 1260-1275f! 
2.5 3.0 

SELECTED CLASS RANGE COUNT 
IN-SITU SPORES 2.5-3.0 2 
£llEACt£D OR CAVED 0 
STAINED OR REWORkED 0 

I IN SITU POPtL.ATlON 

.... IUIIIIS 
20 

15 

10 

5 

15 

10 

5 

.A A 
I.'~'~'~'!.~'~'!.'!.' "0 
SPORE COlOUR INDEX 

•• 
'. ~ :'" ~!. ~'~ !. !. "0 
SPORE COUIt.R INDEX 

SAHPlE H05-142Ot! 
3.0 5.0 5.5 

SELECTED ClASS RANGE COUNT 
IN-SITU ~£S 3.0-3.0 I 

8lEACIED OR CAVED 0 

STAINED OR RE~ED 5.0-5.5 2 

SAt1PbE 1535-1545" 
2.5 2.5 2.5 3.0 3.0 3.0 6.0 

SElECTEP ClASS R~GE COUNT 
IN-SITU SPORES 3.0-3.0 3 
BlEACHED OR CAVED 2.5-2.5 3 
STAINED OR REWORKED 6.0-6.0 

15 

10 

5 

15 

10 

I IN SITU POPUlATION 

• !XI 

.'~ .. ~'!.'~ ?'!.. 10 

SPORE CCUIUR INDEX 

fII A 
J.~' ~ ~ !.' ~ ~'!.!. "0 
SPORE C(LWR INDEX 



r-/~m::~n--------------------------------_ 

1-!lM8ARp I NIH 

SAI'If'lE 1725-J735lt 
2.0 3.u f..0 

SELECIEP CLASS 
IN-SITU SPORES 
BLEACHED OR CAVED 
STAINED OR RE~I<ED 

SAHPbE 1815- 1855" 

RANGE COUNT 
3.1l-3.u 1 
2.0-2.0 
f.. Il-f.. 0 

2.u 3.0 3.0 3.5 5.5 f..0 b.O 

SELECTED CLASS 
IN-SITU SPORES 
BLEACHED OR CAVED 
STAINED OR REWORKED 

e ' 

RANGE CO!»!T 
3.0-3.5 3 
2.0-2.0 1 
5.S-£..0 3 

I IN SIlU POPULATION 

..... IUI .. 
20 

15 

10 

5 

n _ A 

• a:' .. :"~'~' ~ ~' '10 

SPORE COlIUl INDEX 

...... IUII. 
20 

15 

5 

'.' ~. ~. ~' ~'~ 7':' • 10 

SPORE COLOUR INDEX 

L!lM8ARPINA-1 

SAtlft-E 1 %0- 1 i70tt 
3.5 4.5 f. . S 7.0 

SELECTEP CLASS 
IN-SITU SPORES 
BLEACHED OR CAVED 
STAINED OR REWORIC.ED 

SAMf\E 2085-2095n 
3.5 f..5 8.0 

SELECTED ClASS 
IN-SITU SPORES 
BLEACHED OR CAVED 
STAINED OR ~E~I<ED 

RI\N6E COUNT 
3.5-3.5 

o 
4.5-7.0 3 

RNg COUNT 
3.5-3.S I 

o 
b.S-8.0 2 

I IN SITU POPULATION 

.... IUII • 
2U 

IS 

10 

5 

_A _ 

'. a a .. ~ • 7· ~ , 10 

SPORE COLOUR INDEX 

.....IUII. 
20 

15 

10 

5 

• g g 

~ a·~·~'~· ~.~'~.~. "0 
SPORE COlOUR INDEX 



...... 
o 

~l~ll~~~n--------------------------------__ 
L!It1IlARD INA-I 

SAMPlE ZZOS-22ISM 
5.0 5.5 b.O b.O b.5 7.S B.O 

SELECTED CLASS 
IN-SIlU SPORES 
8lEAC":D OR CAllED 
STAINED OR RE~ED 

SAMPLE 2315-2335" 
7.S B.O 

SELECTEP CLASS 
IN-SITU SPORES 

RANGE COUNT 
o 
o 

5.1)-B.0 7 

RANGE COUNT 
o 

BLEACHED OR CAVED 0 
STAINED OR REWORKED 7.S-B.0 2 

IS 

10 

5 

I IN SI1U POPULATION 

oL.rrrTTT'rT-f"IPPr RHL~ 
I.'~· :.0' ~ ~'~ ..... 0 

SPORE COLOUR INDEX 

.... IUII. 
20 

IS 

10 

5 

FIR 
I. ~ a ~ :. • ~ ~:. 1.0 

SPORE COLOUR INDO 

SAMPLE 24l5-2435M 
4.5 5.0 5.0 5.0 £.5 

SELECIED CLASS 
IN-SHU SPOF.ES 
(jl£ACHED OR CAllED 
STAINED OR ~WORKED 

SAMPlE 2730-2749M 
B.O B.O 8.5 B.S 9.0 

RANGE COON! 
4.5-5.0 4 

o 
£.5-6.5 

i!SEEL=!E""Cc!lTE~DL!iCLI:!A:!>S!;lSL..-__ ..cR!!Atu'GE_J!:!!HI 
IN-SITU SPORES B.0-9.0 5 
fIlEACllED OR CAVED 0 
STAINED OR REWORKED 0 

I IN SITU POf1JlATlON 

Il1O • IUlIIiS 
20 

IS 

10 

5 

' l'I'I'141~'I'I'I' 
• 3 3 4 • • 7 • • 10 

SPORE COLOUR INDEX 

.... IUII • 
20 

15 

10 

5 

u. 
I. a .. ~ •• ~ ~':' 1.0 

SPORE COLWR INDEX 



~I~~n, ____________________________ ~ 

L!lt18ARD ItfA-1 

SAMPlE 2810-282on 
7.5 8.0 0.5 0.5 9.0 

SELECIEP CLASS RANGE CPUNT 
IN-SITU SPORES 8.0-9.0 4 
fIlEACHED OR CAVED 7.5-7.5 I 
STAINED OR REWORKED 0 

I IN 51 TU f'llPUL.AT ION 

...... IUII. 
20 

10 

5 

a a _ 4 • • 7 • • 10 

SPORE In.1lJR INDEX 



» 
"0 
"0 
t» 
:l a. 
x' 
I\) 

III 

lOlrBARDII4-! 

SAIII'lE 'l65-gaOll 
0.14 0.'. 0." I.OJ I.~ I.n 1.14 1.24 

Sll(UEI CUSS tAII~ III '!m ~VIII SI·!n 

1l1i011O O. U-O. 74 0.74 

IlIlOllU G.94-1 .~ 1.08 o.~ 

SAII'lE 1260-121511 
~~~~~~~h~W~M~U~~~~~~ 

0.'50.97 0.91 0." 0." 1.01 1.01 1.02 I.OJ 1.04 
1.05 1.01 1.01 1.101.11 I.n I.n 1.12 1.1l1.14 
1.141.151.151.151.11 1.111.20 1.20 1.21 1.21 
1.21 1.21 I.ll 1.24 1.21 1.21 I.» 1.31 

SflEtTE. nASS 

IUIlb:U 

1l1lOl1£0 

tAlI&( III CIUI AYIII SJ.DlY 

0.51-0.51 D.» 0.05 

0. 15-1.10 12 0. 91 0.08 

IIIIIIE. or 1l4D1llliS 

30 

20 

15 

10 

Vlllilm .ErutJAII[( C IAIIIOII I I 

.... r. or IEAlIl'S 
30 

20 

IS 

10 

Vlllilm IlrUClAIIt( C IAIIOII I I 

l!!l!lAlIIU-1 

SAII'U 140H 42011 
0.51 0.65 0.10 0.82 ' •• 3 0." 0." O. '2 o. n o. ~ 
O.~ 0." 0." 0.99 1.01 1.'2 1.02 1.02 1.031.OS 
I.OS I . ~ 1.10 I.n 1.12 1.14 1.14 1. 14 1.1' 1.20 
I.n loll l.lI 1.21 1.29 1.31 

SEl(u(1 BASS 

IEIIIIIIlI 
1[ .. 0 

•• III 'lUI "III Sf.HV 

'.5"".1' 3 
0.12-0.9' II 

0.'4 '.01 
0.91 0." 

WIU Im-IH5!I 
~u~~~~~~~q~9~Q~"~"~U 

~"~"~"~67~21~21~U~"~ft~ft 

•• " 0." 0." 0." I.ot I.ot I." 1.11 1.11 1.11 
1. 12 1.13 1.14 I.IS 1.11 1.111." 1. 211.311.51 

HlUI(I nass 
II SIIU VIIIIIIIE 

IEIIOIIU 
HIlOlln 

RAJ&( II! Cll!f 0111 Sf.HV 
0.43-0.9 • 

UH.67 • 
0.71-0.1t 

o.~ 0.'3 

0.'4 0.03 
0.12 0.05 

1lIIIE. or IEAlIIIiS 
30 

20 

IS 

10 

Vlllilm IErutJAIU ( UUIJI I I 

.... orIWIES 

30 

20 

15 

10 

s 

VIlIllm lUlEtfAIU ( WJIIII I 



» 
"0 
'"0 
~ 
:J 
Cl X· 
N 
0' 

I~JI::~n-----------------------------
lQlllAiDIM-1 

SAlUU !1H-I1l5!! 
0." 0.51 0.S4 UO 0.18 0.80 0.1l O.U o.n 0.91 
0.99 0.99 1.01 1.04 1.04 1.1n 1.01 1.001.Ot 1.10 
1.101.12 1.12 1.14 1.18 1.22 l.lll.24 1.25 1.25 
1.2, 1.26 1.21 1.28 1.32 1.111.14 1.35 1.:16 I.U 
1.40 

HLUIU gA~ RW[ III WI UIII 11,~n 
II 5IlU VIIII.IIE 0.4'-O.S4 1 •• SO 0.04 

Hllo.nl 0.60-0.'9 0." 
IEIllllUI '.18-1.11 21 1.01 0.12 

SAIft( "45-1 mil 
o.u 0.41 0." 0.61 0.61 o.n '.n 0." 1.01 1.02 
1.03 1.04 1.05 1.1n I." 1.10 1.10 1.11 1.11 1.11 
I.U I.U 1.12 I.U 1.11 1.14 1.14 1.15 I.IS i.16 
I." 1.11 1.11 I." 1.20 1.20 I.U 1.24 1.24 1.24 
1.25 1.25 1.21 1.21 1.21 1.30 I.» 1.11 1.31 1.35 
1.40 

SUlClO elA" Wi III WI UIII sun 
II SUU VllllllIE 0.U-O.41 2 0.41 0.01 

IEIIOII(I 
I(IIIIIU 

0."-0.61 3 0.61 0.01 
o.n-I.to 4S I." 0.10 

I11III(1 II HUII5S 
JO 

IS 

10 

Vlllilm HrLlCiaIG I hi ... I I 

.... 11 It:UIII&S 

» 

IS 

10 

VIIIIIlIl IUllCiAIG C UUCII I I 

4 

lOIlU'PIII-1 

SAIII'U I'M-"Jell! 
US 0.18 0..10.941.021.04 I." 1. 12 I. U 1.15 
I.IS I." I." 1.21 I.U 1.23 1.24 1.25 1.25 1.2' 
I.U 1.21 1.21 1.21 1.19 1.30 1.31 1.11 1.14 1.35 
1.35 1.39 1.41 1.4S 1.4S 1.41 I.S2 1.51 1.'2 1.61 
1.11 1.1S 

SELmER nm 

tilllll£D 
IEIIOW. 

'&!!PH 2~-lm!! 

I. III ClIIII .ym S!.Dn 

O.U-O.lI '.12 0." 
"'1-1.39 JO 1.21 0.12 

Ul 0.12 O.ll O.tt O.tt 1.01 1.02 1.0I1.0t 1.10 
1.13 I.IS I." 1.1t 1.1t 1.20 1.211.231.25 1.21 
1. 21 1.10 1.10 1.33 1.35 I.ll 1.41 1.4S 1.53 I.S3 

SUlCIU nm 

tillOU(1 

tillOllU 

IW II! til!!!! uUt SUEY 

Ul-O. II 3 ..,1 0.01 
0.tt·I.40 Z4 1.1t 0.13 

.... 11 HAIIII&S 
JO 

IS 

10 

Villi 1m IUllClAllCl I IAIIIIOIl I 

IUIIU II I"IIE 
» 

IS 

II 

VITIIIII( It:fllCIAIICl I I.UIDOI I I 



1~/1~~n ________________________________ _ 
UItIAiDIIA-1 

SAIII'lE 2?05-2lI3 
0.'2 o.n 0,,1 1.0J 1_01 1.11 1.12 1.12 I." 1.15 
I." 1.11 1.21 1.21 1_22 1.22 1.24 1.24 1.21 1.21 
1.21 1.30 1.34 1.31 1.51 1.53 1.11 

SEUCIU CUSS IAI&( III CO.l .'!II 51." 

1f"'(1 ' .91-1.37 '4 1.11 '.Il 

SAIIPlE 2m-'JPII 
1.051.011.101.11 1.1t 1.13 I." 1.111.111.'2 
1.24 1.25 1.26 1.28 1.34 1.34 1.34 I.» 1.36 1.36 

1.4' 1.41 1.4' 1.56 ... 1 '-'t 1.11 

UI (£lED CLAS5 ~AIJ&( 'II ,0.1 A!lll §I,I!U 

Ilflllim laMDlfiI 1.05-1.36 20 I.n 0. 11 

IIJIIIEI • IUDl1i5 

30 

15 

10 

VIIIIIIIE arumlll , ..... 1 , 

UtEl • IfADIUS 
30 

20 

15 

10 

Vllllllf( IlflEUAIII I tAlDIIII , 

UIWIDII4-1 

SmE 24ZH43;i11 
'.n 0.11 0." Mt 1.03 I .K 1.11 1. 12 1.121.13 

I." 1.16 1.11 I." 1.22 1.22 1.'4 1.26 1.26 1.26 
1.26 1.21 l.lI 1.30 1.30 I.n I.n 1.33 1.33 I.Jfo 
1.31 1.17 l.lI I. n 1.40 I.CO 1.40 1.41 1.42 1.43 
1.44 1.44 1.45 1. 4' 1.4' 1.4' 1.51 1.5l I.U 1.5' 
... 1 I. ll 1.11 

sU(m. nass hi&( III [0.1 Hili 'U(I 

lIPIlIIIEIU9I1SS '.n-t.n '.n 
IfIlOllIEt 0.11-1 .52" l.lI t." 

SmE mo-mOIl 
~UL"LnL1IL1ILnLnLaLMLm 

, •• , 1.00 1.00 1.00 1.01 1.03 I.OS 1.01 1.01 1.10 

1.11 1.15 1.11 1.11 1.11 I.n I.ll J.ll 1.28 I.n 
1.30 I.» 1.31 I •• I •• I." I." 1.53 J.5' U5 
1.66 ... 1 1. 14 

a1(CI~1 gm 1.111 "MI UII' II,IV 
II SIIU Vllillm 1.10-1.11 , '.11 0.01 

lIP11im/UVl1I6S '.5I-U4 '-'I '.04 
Ilfllllm/llani 1.00-I.lI 20 1. 14 0.10 

.... 1. IUIIES 

30 

15 

10 

VI I1III1E ImmAl[( • bUIll 1 , 

UtEI.Ildll&S 
30 

15 

10 

Vllilim anmAIIU I lWOIl , 



» 
"0 
"0 
CD 
:l a. 
x' 
N 
a. 

1~/1::~n. ____________________________ _ 
'!!!IIARDlIA-1 

SWH 2810- 28201! 
U2 .... U!i O.~ 0.61 0.12 0.15 0.160.11 0.11 

o.n 0.10 0.80 0.11 0.1l 0.14 0.15 0.15 ... 1 0." 

•• ., 0.90 o.n 0.94 0." 0.98 0." I." I." 1.'1 

1.1' 1.1' 1.2. 1.2~ l.tO ' •• 2 1.50 

H'mU[mS 1AJI!i[ 'II t!l!!l A!II' 11·1(1 
II SIIU Vlla.lm I."-'.n , '.2. 0.0. 

lIPl 1IIIf/UVIE 0.12-0.91 2J 0.15 0.01 

111(111111£/1£1118£1 1 •• 0-1.50 1 I." 0.05 

IUll£I or IUDII&S 

30 

1:1 

10 

vnllim IUlUIAla , hdOII I , 
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SUMMARY 

Geochemical analysis of samples from the interval 427m to 2698m of 
the Lynher-1 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 TO. 

Extrapolation of the gradients to seabed suggests a cumulative 
total of around 1000m of Late Palaeocene and younger section is 
missing above 427m. MaximUD 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 14S7m to 149Sm and 
mudstones and coals in the interval lS43m to lS98m have fair and 
good oil source potential respectively. The lower interval may 
already have generated significant quantities of oil. 'nlese 
intervals have only poor gas source potential. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 15· 56' 24"S, 121· 04' 59"E. 

Operator and date of drilling: Bocal, 1971. 

Well Status: Plugged and abandoned. 

TO: 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 Tn. 
Diesel added below 1317m. 

Casing data: 20" at 282m, 133 /8" at 11l4.Sm. 

BHT data: S7.S·C at 1125m, stopped circulation time unknown. 
9O·C at 2199m, stopped circulation time unknown. 

El ev ation: RT 9. 5m ASL. 

Water depth: S8m. 

Interval analysed: 427m to 2698m. 
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Age of i~terval analysed: 
Depths (in metres) 

Late Palaeocene 
Late Cretaceous 
Early-Late Cretaceous 
Late Jurassic-Early Cretaceous 
Late Jurassic 
Middle Jurassic 
Early Jurassic 
Late Tr iassic 
Permian 

427- 489 
489- 731 
731-1310 

1310-1338 
1338-1455 
1455-1722 
1722-2426 
2426-2639 
2639-2698 

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

Maturation data qual ity: 

a) Vitrinite Re flec tance: The samples analysed yielded 
sufficient vitrinite for measurements. Results: Good. 

b) Spore Colour Index: The samples analysed 
suffic ient sporomorphs for measurements. 
Good. 

yielded 
Results: 

Source rock data quality: The data fran phase II analyses is 
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 land 2, Appendices 1 and 2) 

Spore colour index values rise from around 3 SCI units at 427m to 
5.5 to 6 SCI units a.t 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 TO. 

Extrapolation of the maturity gradients to seabed suggests that a 
cumulative . 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 1.79% and 6.72%. Pyrolysis 
analysis of these mudstones shows that they contain mostly humic 
kerogen mixed with between 15 to 35% oil-prone kerogen. In the 
lower interval thin interbedded coals also contain around 20% 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 interval s have fair and good oil source potential 
respectively. These organically rich sediments are not 
sufficiently thick to be good potential gas sources and thetw 
intervals combined have only poor gas source potential. The lower 
interval may have generated significant quantities of oil in 
reaching its pres,ent 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 quanti ties 0 f 
extractable bitumen, which in the intervals 1540m to 1555m and 
1570m to 1585mare mostly heteroatcmic 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 predominantly 
early mature terrestrially derived waxy kerogen and lesser amounts 
of algal kerogen. The sample at 1460m to 1470m contains 
anomalously large aaounts 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, Fig ur e 3) 

The remaining mudstones and siltstones analysed in the intervals 
1246m to 1460m, 1509m to 1524m and 1738m to 2698m contain variable 
anounts of organic carbon, with TOC values of between 0.29% and 
0.77% 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 
oil source potential and organically 
insuffic iently thickly developed for the 
mudstones to be significant gas sources. 

LYNHER-1WELL 

and siltstones have no 
rich intervals are 

more organically rich 

Extraction, fractionation and gas chromatography analysis of the 
sample at 1982m to 1997m shows that it contains very .small 
quantities of indigenous hydrocarbons derived frOID predaninantly 
early mature terrestrialy sourced waxy kerogens. 
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KEROGEN COMPOSITION KEROGEN COMPOSiTION ,0', wl.l 
1"'11 "ul.l (by calculallon Irom 

~ 
(by mleroseople elamOllalloni pyroly51' dalll 

Q. 

SAMPLE ~ 
SPORE COLOUR 

VITRINITE ... ... GENERALISED ... ... 
DEPTH ~ REFLECTIVITY ... - ... ... 

~ :: :: - ... <:) <:) 
Q. LITHOLOGY INDEX (1-10' ! it: i II: ..: 

(METRES' ~ (R oil av %, z <:) z ... ... 
~ II: :: iE 

« < 
<t II: ... '" '" en i :; < i :; ;t ,.. 

'" ~ i ;t 

413 Late •• 1 __ 

427-442 Ctg LST, 1t 01-gy 3 .S-4. 5rev * 70 25 5 

489 SaatOQi...-
Ilaucrkbti ... 

518-534 It lItDST, 1t ol-IY, v 3.0 * 70 30 IIIDr 
calc 

731 1Ieoc~ __ 'l'uroaiaa 

1037-1052 It 
~DST, mad It IY to 3.5-4.0 0.59(l0)rev 60 25 15 
... d-gy 

1204-1220 It MDST, brn-IY • 30% 3.5-4.0 0.39(1l) 40 50 10 
~DST, It 01 1y-01 gy 

1246 Core SST/SLTST, an IY, · 90 10 * * llauc 

1310 Tithoai __ fBarly 
8eoc~ ... 

1311-1326 Ctg MDST, mad 1t gy-lt 01 4.0 o .42( 9) 60 20 20 
IY • 50% MDST, mild dlt 
gy 

• ~DST, mild 1t gy-lt 01 55 45 * * gy 

P I'IDST, mild dlt IY 60 40 * * 
1326-1341 P MDST, dlt gy 70 30 * * 

1338 Osfordiaa-
u-ericil1a 

1448-1460 Ctg JotDST, dlt IY 4.0-4 . 5 0.45(13) 50 40 10 60 40 • * 
1455 Call_i ... 

1460-1470 It MDST, dk gy 60 25 5 10 

1463-1479 " MDST, a/a 70 30 * * 
1509-1524 P MDST, dk gy-gy blk, 45 50 * 5 

v c:arb 

p !u)ST, med gy, dty 60 40 • * 
1540-1555 P MDST, 01 It gy 50 30 10 10 

P MDST, med dk IY 70 30 * * 
P COAL, bllt 45 35 5 15 

1555-1570 p MDST, mild gy/ dlt IY 20 30 20 30 

1570-1585 Ctg SST, wht-It gy • 30% 4.5 0.49(32) 35 60 5 
MDST, mild dk gy-dk gy . 
• 30% COAL, bllt 

P MDST, a/ a 60 40 • • 
P COAL, blk 55 25 5 15 

1722 Barl,. Jara .. ic: 

1738-1753 Ctg SST, vht-pnlt gy-Ic gy 2.5-4.0c:vd 0.50(1l) 40 60 • 
• 80% SLTST, pal brn-
pnlt gy 

Table 1 a Maturity and Kerogen Composition Data 
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KEROGEN COMPOSI nON KEROGEN COMPOSITION \~. ",1.1 
I·', YOI , Iby calculallon Irom 

..... Iby microscopIC eXalllll1allOnl pyrolysIs dalal 
~ 

SAMPLE ~ 
GENERALISED SPORE COLOUR 

VITRINITE ... ... ... ... 
OEPTH ..... REFLECTIVITY Q.. Q.. 

~ ~ ... ... ~ ... Q Q 
~ LITHOLOGY INDEX (1-101 ! 

.... .... 
§ a: a: 

(METRESI (R oil av %1 z ... Z Q.. ... 
~ Q 

"' a: = "' 
C C 

< II: ... en en .... .... en i :> c i :> C( ,.. 
en x 

<.:J C 
C( ~ 

l768-1184 P SLTST, pal bm. lady 55 45 * * 
P !4DST • brn gy 55 40 * 5 

1819-1845 etg !fDST , bm IY, Ilty 55 40 * 5 

1860-1875 P !fDST , bm IY 50 45 * S 

P !fDST, med_ed elk IY 45 50 * S 

1815-1890 P MOST, ~eel elk IY, .lty 80 20 * * 
1890-1905 etl ' !4DST. lIIed elk IY • IIInr 4.5 0.54(24) 10 5S 15 60 40 * * 

SHl) 

1981-1997 P lIDST, .. eel elk IY 
, 

45 50 * 5 

P !fDST. lIIed lt IIY 55 45 * * 
2180-2195 etl SST. wht-lt IY + 20% 5.0-5.5 0.58(20) 40 40 20 

MOST, lIIed elk IY 

P MDST, a/ a 60 40 * * 
2210-2226 P MOST, aaed elk IY. ,1ty 55 45 * * 
ZZ41-2256 P MDST, aaed 11, .lty 50 45 * 5 

2187-2302 P lIDST, med elk IY, lity 40 60 * * 
2391-2409 etl MOST, elk IY • 10% 5.5-6.0 0.58(13) 10 60 10 

MOST, .. ed IY. 11 ty 
'. 40% SST. wht , . 

P MOST, elk IY 55 45 * * 
14%6 Late Tri ... ic 

2591-2607 etl SST, ¥ht-pal yel • 5.5-6.0 0.62(18) 30 55 15 
40% MIlST. ..eel 17 

P lIDST, a/ a 40 60 * * 
2622-2637 P MOST, lIIed elk IY 50 50 * * 

1639 'e_b. (uadiff) 

2668-2683 p MOST. ~ed elk IY 55 45 • • 
2683-2698 P MDST, aaed elk IY 60 40 * * 

Table 1b Maturity and Kerogen Composition Data 
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GENERAL DATA 
CHEMICAL ANALYSIS DATA 

011 PYROLYSIS SOLVENT EXTRACTION 
z >C ~~~I_A~l w 0 ~ >C ... 9 ~ en en WM.U,"IU" I"" Q.. III", ... >C = .... ~ z z_ cc .... ... 0 ... ~ ;j .... -~ ~ ~c"j 0 o · SAMPLE Co cc ~ 0 

III"" '" '" .... cc ;:) ~ ·z III 
'" ANALYSED UTHOLOGY ~ z ~a ;Ce .. ~ 

~I 
ccO 2~ ~ " DEPTH w ....... 0 "'~ c .. ~ Zo ~ ... z ;: ...... ...... .... ... i~ 

.. 
it ~ ... ~t:: ~~ 

....... .. 
(METRES) Q.. C ... 0 ~ .... z ... -' 0- 0, c 

::!: a.. ;:) ~e. c'" cc :i!ir u 
~ 2 cc >- = Q .. e = _0 '" <C cc = >C 

0 0 =- ~ ,..- ~ .. ! 0= ... >- 0= 

f a.. .. .. :I: ~ £ .. en .. :I: 

413 Lace Pal __ e 

427-442 Ctl LST, 1t 01 11 -
489 Saccnaia-Maucri.cbc Ua 

518-534 " KDST, 1t 01 IY, v calc -
731 lIIooc:aaia-'fIIroDiaa 

1037-1052 .. MIIS1', llleel 1 t 11 to lIIed 11 -
1204-1220 " MIlST, brn-11 + 30% KDST, -

1t 01 IY 01 11 

1246 " Ssr/SLTST, IU-11, I law: 1.39 431 7 32 0.00 0 . 10 

1310 !'itbDaia-TBarly • 

1311-1326 .. MIlST, lIIed 1t Ir1t 01 IY -
• 50% MIlST, lIIeci-dk 11 

P MDST, lIIed 1t Ir1t 01 IY 1.48 430 92 38 0.05 1.43 

p MDST, lIIed-dk 11 2.06 428 80 28 0.06 1.76 

1338 Qafcmlia-~i.clsi.all 

1326-1341 Ctl MIlST, dk If • 35% KDST, -
med-dk 11 • 30% KDST, 
lIIed-ly/01-11 

.e P MOST, dk IY 2.57 424 62 31 0.00 1.60 

1455 Calla.iaa 

1448-1460 Ctl HOST, dk 11 5.43 425 128 26 0.11 7.78 

1460-1410 " HOST, ala 6.72 429 163 17 0.11 12.28 3280 49 2065 31 53 10 l7 

1463:'1479 " HOST, dk IY • lO% HOST, -
\lied IY • 5% COAL 

p MDST, dk IY 2.85 234 74 18 0.00 2.10 

1509-1524 Ctl MOST, dk IrlY b1k, v -
carb + lO% KDST, lIIed IY, 
11ty • 10% SST, vhc-lt IY 

P MIlST, dk IrlY b1k, v cub l.l6 432 140 27 0.05 4.91 

p MDST, lIIed IY, alty 1.61 429 103 58 0.08 1.81 

1540-1555 Ctl KDST, dk IY + lO% KDST, 5.1l lO10 59 720 14 II 11 76 
lIIeci-dk IY • 40% SST, 
Vht 1t IY, tr COAL, b1k 

P MOST, dk 11 4 •. 76 424 179 17 0.03 8.79 

p MDST, lIIed-dk IY 1.29 426 73 48 0.08 1.02 

p COAL, b1k 29.80 431 216 20 0. 03 66.50 

1555-1570 Ctl MOST, lIIed Iy/dk IY + -
5% COAL 

p HOST, ala 1.79 427 408 40 0.00 7.l0 

1570-1585 Ctl SST, vht-1t IY • 30% 5.55 2185 19 590 11 15 12 73 
MOST, lIIed-dk-dlt IY + 
lO% COAL, b11t 

Table 2a Chemical Analysis Data 
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GENERAL DATA 
CHEMICAL ANALYSIS DATA 

PYROLYSIS SOLVENT EXTRACTION j~ 

z )( ~.'IIACr ...., 0 u ! ... 9 U - en en COMPOSlT'O" I"~ Q. <=", )( 0 z z_ =u 0 ... ~ ; ; . u-
SAMPLE 

:- cCo Ci! ~ 0 ~ cCu 0 °u '" ~ u= ~ ~ !o <= ~o ':Ii z _ 2 ' ;cS =- Q~ 

it 
OEPTH w ANALYSED LITHOLOGY u ... ~ 

Z 0 cC " 
x_ cC :; cC_ 

-' ZO ... z ;: .:t- ... ~ ...... u"" u ... =; -! <.:I ... • .S!- o.S!-Q. cC .... u z~ <t '"" 
0,· ~'-' (METRES) a.. 0 <.:I 

~ cC = ='" Ie ~ <.:I 
~ = >-

0 .... - Q 
_ e 

0 oS ='" <: = 0 x 
0 Q ::- >- >- - ~e 0 ... >- 0 - z: z: ... 

CI) - z: = a.. ~ ~ a.. 

1570-L585 p MDST, lIIeel-elk l1"'elk BY 2.52 431 93 35 0.06 2.49 

" COAL, b1k 40.73 433 180 18 0.06 78.05 

172.2 lart, Jar ... ic 

1738-1753 Ctl SST, vbt-pak l1"'lt I' • -
80% SLTST, pal b~a-pak 11 

p SLTST, pal bnt-pak 11 0.72 

1768-1784 Ctl SLTST, pal ~a, aaely • -
20% MDST, bn 11 

p SLTST, pal bra .ady 1.38 430 101 245 0.09 1.53 

p MDST, bm IY 1.85 435 103 87 0.08 2.07 

1829-1845 Ctl MDST, bn IY, alty 3.02 431 112 64 0.05 3;56 

1860-1875 " MDST, bn 11 • 40% MOST, -
.. el-1IIIIcl elk IY 

P MOST, bn 11 1.39 437 129 137 0.07 1.93 

p MOST, lIIeel_eel elk BY 1.71 438 114 67 0.06 2.07 

1875-1890 Ctl MDST, lIIeel-elk 11, slt1 -
+ lIIar MOST, Iy-rd, alty 
+ IIIDr COAL 

p KDST, llleel-ctk 11, 51ty 2.29 430 31 79 0.00 0.70 

1890-1905 Ctl MDST, llleel-elk 11 • IIIDr stf1) 2.01 433 75 56 0.06 1.60 

1981-1997 " MDST. seel-elk IY • 30% 2.56 680 27 160 6 15 8 77 
MOST, llleel lt IY, alty 
+ 20% SST, vbt-lt bn 

p MOST, lIIeel-elk 11 2.81 435 125 33 0.06 3.74 

P MOST, llleel 1 t 81 1.20 433 83 67 0.08 1.09 

2180-2195 Ctl SST, vbt-lt 11 + 20% -
MDST, lIIeel-ctk IY 

p KIlST, seel-ctk BY 1.60 434 64 56 0.08 1.12 

2088-2104 Ctl SST, lt 01-11 + IIIDr MDST, -
sect-elk 81 • tr COAL 

2110-2226 " MDST, llleel-elk 11, alty • -
30% SST, _/a + tr COAL 

p KDST, ala 1.57 431 70 45 0.30 1.57 

2241-2156 Cta SST + 50% MDST, llleel 1" - . 
.ley 

p MDST, _el 1" alty 1.98 434 98 42 0.03 2.02 

2287-2302 Ctl MOST, llleel-elk IY, alty + -
30% SST, aI. • tr COAL 

p MOST, ala 1.91 432 110 52 0.40 3.50 

2393-2409 Cta KDST, elk 11 + 30% MOST, -
III8d 11, slty • 40% SST, 
vbt 

Table 2b Chemical Analysis Data 



WELL: LYNKER-l 

GENERAL DATA 
. CHEMICAL ANALYSIS DATA 

# PYROLYSIS SOLVENT EXTRACTION 
.... z Jo( UTlIACT : = to' Jo( ... = c.. CD .. '" Jo( . = .. .. ." ." COMI'Q$IIIO .. 1""1 

~ =u ~ = ... ~ ~l 
u u_ Z z_ 

SAMPLE ~ = ~ ~c.i = = .... .... ii ::::l ~ CD CD= .. i I:!i ANALYSED UTHOLOGY .. z ... - ... C! ac- '" OEPTH .... u ... 
~ 

Z = >c e >c ... C e ~,..; il -i j= ... z "'j U c.. to:! ... ~ ~~ ..... u Go ;i I METRES I ... 
i to:! u Z .. ;t ;tao =.e =!f!' 

~ to:! ... ~ ::::l ... ~ "" "" .. ac :I = Jo( = ... ... _e = = e < <:I ~l = ... ~ <:I = = ... <:1- ~ ~- ~l s en ... ac ... ... :z: ... 
2393-2409 P MDST, dlr. IY 1.34 431 92 57 0.07 1.32 

p MDST, 111811 IY, .1ty 0.77 

2426 Late Trwai.e: 

2500-2515 Ctl SST, It ol-IY • 15% MOST, 1.70 
iIIed-dlr. IY, .lty • 15% 
MDST, Iy-rd, 11ty • lIIar 
COAl. 

2591-2607 " SST, ..nt-pal 181 • 40% -
MDST, 111811 IY 

P MDST, 111811 IY 1.46 430 74 29 0.07 1.16 

2622-2637 Ctl MOST, lIIad-dlr. IY • 30% SST, -
vbt + tr MOST, rd brtl 

P MOST, lIIed-dk IY 1.33 430 76 41 0.06 1.07 

p MOST, rd brtl 0.29 

2639 Pe_i_ (aDdif£) 

2668-2683 Ctl SST, vbt-rd bra. 20% -
MDST, lIIed-dlr. 11 

P MDST, lIIed-dlr. IY 2.00 431 55 35 0.08 1.20 

2683-2698 Ctl SST, varicol + 30% MDST, -
lIIed-dlr. 11 

P MDST, ala 2.72 432 85 11 0.60 5.80 

Table 2c Chemical Analysis Data 
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NORTH HIBERNIA-l 

SUMMARY 

Geochemical analyses of samples in the interval 1l~5m to 4000m ~ 
of the North Hibernia-l well shows that the sect~on analysed u 
early mature to 1400m. middle mature between I~OOm and 2 700m ~d 
la te mat ure bet,Ween 2700m and 3600nl. The sec t ~on below 3600m 19 

post mature for oil generation but mature for gas generation. 
There is a lItarketi , -iaerease in the mat uric y gr ad ient s at around 
3200ui° to 4000m TO indicating high paleoheatflow in this interval. 
The marked non-linear increase in vitrinite reflectance between 
3200m and 4000m TO probably indicates an igneous intrusive near to 
the base of the well section. Extrapolation of the maturity 
gradients to 'surface 'indicates a cumulative total of around 1400m 
of Eocene to Recent uplift and erosion at unconformities above 
1145m. The sediments analysed are not curt'ently at their maximum 
depths of burial which were sane 1000m greater than those of the 
present day and were reached during the Eocene to Recent. 

Medium to medium dark grey carbonaceous ,mudstones in the interval 
2177m to 2350m (Late Triassic), have good to very good 0 il and 
poor gas source potential. 

Samples at 2805m to 2820m and 2910 to 2925m contain a migrant oil 
derived frCX1l early ' to middle mature terrestrially sourced 'waxy' 
kerogen and a biodegraded oil residue respectively. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 11° 40.3'S, 123° 19.5'E. 

Operator and date of drilling: Bocal, 1974. 

We 11 S ta t us: PI ugg ed and ab andon ed • 

TD: 4000m. 

Mud data: Seawater/Bentonite system used over the interval 
analysed. 

Casing data: 30" at 12m, 20" at 309m, 133 /8" at 1039m. 95 /8" at 
2180m. 
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BHr data: 70·C at 2190m, after 14 hours stopped circulation. 
105·C at 3500m, after 6 hours stopped circulation. 
l20·C at 3998m. after 8 hours stopped circulation. 

Elevation: RT 13m ASL. 

Water depth: 33m. 

Interval analysed: 1145m to 4000m TO. 

Age of interval analysed: 

01 igocene 
Eocene 
Palaeocene 
Early-Late Cretaceous 
Early Cretaceous 
Triassic 

Depths (in metres) 

1145-1382 
1382-1610 
1610-1663 
1663-1958 
1958-1983 
1983 -4 000 TD 

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

Maturation data qual ity: 

a) Vitrinite Reflectance: The samples analysed yielded 
sufficient vitr101te for measurements but 
measuremen ts were , campl ic ated by ab und an t reworked 
kerogen in many samples. Results: Fair. 

b) Spore Colour Index: The samples analysed yielded 
suffic ient sporomorphs for analysis. Resul ts: Good. 

Source rock data quality: Fair. 

Gas chromatography run at: 220sm to 2210m. 231sm to 2330m. 23s0m 
to 2360m, 2805m to 2820m and 2910m to 2925m. 

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

Spore colour index values rise from val'ues of around 6 SCI units 
at 1955m to around 7.5 SCI units at 3200m. There is an 
interpreted rapid increase in SCI values from 7.5 units at 3200m 
to around 9.5 to 10 units at 4000m. Vitrinite reflectance values 
show a simil ar shallow grad ient between l1s5m and 3200m 
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(increasing from 0.4% to 0.88%) followed by a lurked increase from 
0.88% to interpnted values of around 2.6% at 4000m TD. 

The results show that the well section is early mature to 1400m t 

middle mature between 1400m and .2700mand late mature between 
2700m and 3600m. Below 3600m sediments are post mature for oil 
generation but mature for gas generation. 

The marked increase in the maturity grad ients below 3200m 
ind icates high paleoheat flow in this interval, probably due to an 
igneous intrusive near to the base ' of the well section. 
Extrapolation of the reflectance gradient to seabed indicates a 
cUlllulative thickness of around 1400m of missing Eocene to Recent 
section at unconformities above 1145m. The sediments analysed are 
not currently at their maximUlll depths of burial which was some 
lOOOm greater than that 0 f the present day and was reached 
sometime during the Eocene to Recent. 

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

MediUlll to medi\JJl dark grey mudstones in the interval 220Sm to &. 
2330m contain high. organic carbon contents of between 6.40% and .. 
10.79%. Both visual kerogen data and pyrolysis data indicate the 
presence of a 10% content of oil-prone kerogen in these samples. 
Analysis of electric logs suggests that around 6Sm of mudstones 
are present between 2177m and 2350m. 

Extraction of the piCked carbonaceous mudstone lithologies at 
2205m to 22l0m, 231Sm to 2330m and 2350m to 2360m yielded abundant 
bitumen extract. Fractionation of the extracts shows them to have 
little hydrocarbon content. The alkane gas chranatograms of these 
samples show abundant ,!!C 15 to 2"C30 alkanes. Pr istane is 
daninant over phytane. This distribution of hydrocarbons is 
consistant with derivation from a terrestrially derived 'waxy' 
kerogen at middle to late maturity. The abundance of polar 
canpounds in the extracts is most probably due to the high content 
of type III vitrinitic kerogen in the samples. 

Although the content of oil-prone kerogen in these sediments is 
low, the relatively high maturity coupled with the high organic 

. carbon content of mudstones in the interval 2177m to 2350m 
suggests that they have good to very good oil and poor gas source 
potential. Much of the oil potential of these mudstones will have 

. already been generated. 
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GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1 
and 2, Figure 3) 

The remaining I imestone and mudstones analysed contain generally 
below average organic carbon contents of between 0.01% and 0.84%. 
Samples with high organic carbon contents in the intervals 2025m 
to 2l60m and 2360m to 2460m have low hydrogen indices (2 to 83) 
suggesting mostly humic kerogen content. The high hydrogen index 
of the picked limestone at 2910m to 2925m is due to content of 
heavy oil or asphaltic material. 

Extraction of the mudstone piCk at 2805m to 2820m shows that this 
lithology contains a migrant oil. The alkane gas chromatogram of 
the sample shows a migrant oil derived fran terrestrially sourced 
waxy kerogen at early to middle maturity. Extraction of the 
limestone pick at 29lOm to 2925m shows that this sample contains a 
small quantity of solvent soluble material. The alkane gas 
chrcmatogran of the sample suggests that it represents the soluble 
fraction of a biodegraded oil residue which was also noted during 
pyrolysis analysis of the sample. 

These samples have no oil or gas source potential. 
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2315-2330 p MOST, lIled-=ed elk IY, 40 50 * 10 
carb 

2360-2375 p MOST, IIled-=ed elk IY 95 5 • * 
2400-2405 etl MOST, lIled elk IY • 70% 6.5-7.0 0.69(10) 40 50 10 

SST, ¥ht, 1 t 11 

P MOST, lIIed elk IY 50 50 * * 
2450-2460 P MOST, lIled dk 11 40 60 • * 
2675-2690 etl LSf, lIled IY • LSf, 7.0 0.77(7) 65 35 _r 

¥ht, v mely 

p LST, lIIed gy 35 65 * * 
2805-2820 P MOST, elk IrlY b1k, 40 55 * 5 

v calc 

2855-2870 etl LST, 1t-=ed IY • _r 7.0-7.5 0.81(17) 60 40 * 
MOST, lIIeel-dk 11 

2910-2925 P LST, lUd,.ed elk IY 

P Afte~ elltractiou 15 85 * * 
3125-3140 etl LST. ¥ht-=ed IY • _r 7.0-8.0 0.87(6) 40 60 tr 

MOST, lIIed-dk IY 

3305-3380 .. LST, ala. 20% LST, 8.0-8.5 1.01(19) 50 50 tr 
OIled-elk IY 

3495-3510 " LST, ¥ht-1t IY • . 30% 8.S-9.0 1.27(2) 50 50 * 
LST, lIled-elk IY 

Table 1 a Maturity and Kerogen Composition Data 



WELl: HOlm H18EllIIIA-l 

KEROGEN COMPOSI nON KEROG~N COMPOSITION I"·', ..,1.1 
I~. vull Illy calculatlDn hom 

w tby mlcroscop'c •• iUll,fl4Jllon' pyrolySiS a81~1 
Cl. 

SAMPLE ~ 
GENERALISED SPORE COLOUR 

VITRINITE ... ... 
w REFLECTIVITY ~ -DEPTH ... ... ... 
~ ... ... 

~ 
Q Q 

Cl. LITHOLOGY INDEX (1-10) .. .. ... .. 
'"' '"' ! ... ! (METRES) ~ (R oil av %) z Q Z ... ... 
C C 

~ '"' ~ '" « '"' ... II: '" CI) i :; c i > c >-

'" )( 
~ C 
C ~ 

3530-3545 Ctl LST. vbt,ed IY + 20% 8.5-9.0 1.30(20) 55 40 5 
MDST. _d-dt 11 

3680-3695 " MDST, aed gy-aed dk 8.5-9.5 1. 51 (18) 60 40 * 11 + 40% LST. .mt,ed 
it IY 

3770-3785 .. KDST ... ed dt BY-dt 11 9.0 1.56(15) 55 45 * + 40% LST, it ~ed 
It IY 

3880-3895 .. MDST, dk 11 + 20% 9.0-10.0 1. 92(4) 60 40 * 
LST, it Iy-aaed 11 

3990-4000 .. LST, .mt,.,s IY + 30% 9.5-10. 0 1.59(53)cvd 70 30 * 
LST, lMd-dk Iy-clk IY 

Table 1b Maturity and Kerogen Composition Data 



WELL: ~ORTIl HIBERNtA-l 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

PYROLYSIS SOLVENT EXTRACTION 
.~ 

z '" tA fRAer w 0 u >< ... Q V> V> CUM_osmON , •.• , Q.. CZI", ... '" Q .... U z z_ 
~ 

":u ... Q ... ~ ;~ 
u -

SAMPLE <0 ..: ~ Q ;a ;a<.i 0 °u 
u..: ~ ~ = ~O '" ~ '" z ';( ' e .... CI =- =~ DEPTH w ANALYSED UTHOLOGY u ... ~ Z 

~ 
.... c:: '" .... c( E <-< " ...,j ZO ... 3 ;:t- ... :>. ... ", uC>. :5.?' i; ~ "'I Q.. '" u -~ o~ c ~ 

(METRES) c( ... 0 '" z ... ;lg. 
::E '" 

Q" .,. ~ ~ ~:S 
c( .,. 

:S~ :::! 12~ .,. ~ Q '" 
Q § .... c:: Q :Ie < Q 0 0 :=- >- >- -0 ~ 

,. :: :: 
CI) :: .,. Q" 

'" Q" 

1076 01iaoc_ 

111.'-1155 Ctg MDST, It gy-lt la g, -
calc • 30% 1.51', vIIt 

1312 !oc_ 

1610 'al __ 

1663 Albiaa-MAa8cricbCiaa 

1951 Lace lIeoc_iaa-&pt Ua 

19'5-19U .. MDST, It 01 11 -
19'5-1970 .. UT, It_eel-lt gy • 10% -

UT, vIIt 

P LST, It_ed-le gy 0.01 

1913 1M. 'rru..ic 

1975-1985 Ctg SST, It IIY, v calc, -
g laue, 41'1 

2025-2040 .. MDST, naed-dk,y • 40% -
SST, v It gy-lt gy 

p MDST, aaed-dk" 2.98 434 74 44 0.16 2.65 

2065-207' etg SST, It gy • 20% MDST, 1.25 300 24 
It-.ed gy, slty, occ sady 

214'-2160 .. SMD • 40% lfDST, naed -1 t gy -
• 10% LST, IIbt o 

P MDST, aaed-It 11 1.56 433 32 154 0.07 0.54 

220'-2210 .. SND + SST, vile, it,y • -
aanr lfDST, aaed-dk 1" carb 

p MDST, aaed-dk g" carb 6.40 2675 42 960 IS 28 8 64 

2245-2260 etg SST. SND, vile-It g, -
• 10% MDST, aaed_ed 
dk IY, cub 

P MOST, aaed-iaed dk ,y, carb 0 . 63 

2315-2330 Ctg KDST, a/a. 50% SST, a/a -
• fibre coat_ 

p MDST, a/a 10.79 419 110 20 0.04 12.36 5455 51 870 8 11 5 84 

23'0-2360 etg SST, vIIt-lt IY • 30% 1.21 600 50 195 16 26 7 67 
!mST, dk IY cub • aaar 
COAL, blk 

2360-2375 etg MDST, aaed .... ed dk 'Y • -
70% SST, vile, It" 

, MDST, a/. 2.76 440 2 9 0.60 0.15 

2400-2405 Ct, MDST, aaed dk g)' • 70% -
SST, a/a 

p MDST, lIIed dk IY 1.40 430 80 119 0.20 1.40 

2450-2460 eel SST, a/ •• 20% MDST, -
lIIed dk IY 

P MDST, a/a 1.57 434 68 75 0.10 1.19 

Table 2a Chemical Analysis Data 



WELL: NOllTR HIBEllNlA-1 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

;j! PYROLYSIS SOLVENT EXTRACTION 
z x IIIIIACT w a .... x ... 9 .... en VI CUU'OS,IION , .. , ~ =". ... x Q .... - z z_ 

~ 
oz: .... ... Q ... ~ ~i 

u-
SAMPLE Co oz: ~ Q < < .... 0 au 

'" .... oz: :0 ~ 
oz: ~o = ~~ '" z ;c e ' a:- =i z '" w ANALYSED UTHOLOGY .... z ...... 

C e 0 Q 

DEPTH ....... < a < 0 x .... <-~ i O ... z ~ ~~ 
...... ... ", .... ... ....... I! ~~ a: <:) ... .... .9- =.9- ~~ (METRES) ~ < ... a .... z'" ....ao a _ c 

::iii ... <:) 
:0 < a: !Ir "u u f'" <:) a: >- ...~ - ~e a~ 

co 
II: 2l = x Q - Q 

~ ~ < = =- >- >- -Q ... >- C) C) = - - % :z: .. en - :z: a: ... z ... 
267.5-2690 etl LST, .ed 8Y • LST, vbt, -

v andy 

p LST, .ed IY 0.93 436 53 119 0.14 0.57 

2805-2820 etl LST, .ed IY • 30% !lDST, -
dk IT-IT b1k, v calc. 
20% LST, ..tit 

p LST, .ed IY 0.06 

" !lDST, ala 0.70 433 13 151 0.12 0.66 1275 182 865 124 68 0 32 

2855-2870 etl LST, 1 t_ed IY + amr -
MDST, .ed-dk IY 

p LST, It-.ed IY 0.02 

" MDST, .ed-dk 8Y 0.26 

2910-2925 etl LST, .ed_ed-dk IY • 50% -
LST, ..tIt-lt-1Y 

P LST, .ed-1lled-dk iY 0.14 402 788 219 0.14 7.70 265 32 50 6 11 8 81 

P After eztractioa 1.43 431 22 41 0.09 0.35 

3125-3140 etl LaT, wbt __ d 8Y • .ar -
MDST, .ed-dk IY 

P LST, vbt-.ed IY 0.01 

3200-3215 etl LaT, ala. 30% MDST, -
med-dk IY 

p MDST, ala 0.36 

3305-3380 etl LST, ..tIt-aaed IY + 20% -
LST , GIed-dk IY 

P LST, vht-.ed IY 0.12 

p LST, .ed-dk IY 0.04 

3495-3510 etl LST, vht-1t-IY + 30% -
LST, .ed-dlt IY 

p LST, .ed-dk IY 0.07 

3515-3530 etl LST, vbt-lt 11 • 30% -
!lDST, _d-dlt 11 

P LST, ala 0.01 

" MDST, a'a 0.30 

3530-3545 etl LST, vht-.ed IY • 20% -
MDST, .ed-dk IY 

P KDST, .ed-dk IY 0.05 

3655-3670 etl LST , 1t-.ed IY • 40% -
LST, .ed-dk IY 

P LST, .ed-dlt IY 0.07 

P LST, 1t-.ed IY 0.17 

• 
Table 2b Chemical Analysis Data 



WELL: !lORTH KIBERNtA-I 

CHEMICAL ANALYSIS DATA 
GENERAL DATA 

PYROLYSIS SOLVENT EXTRACTION ~ 
z .. EXI""" u,j Q ~ >C ... 9 ;:; - OIl en COMPOSITION , ... a.. ="" ... >C Q Z Z_ 

~ ~ ... ~ 
Q ... ~ ~ . ~ 

... - Q Q ... .. 
~ Q ~ ... SAMPLE ... i! :I ~ ~ l CIt Clt

Q "'! "' .. z ICe _Q ""- ... ! ANALYSEO UTHOLOGY ...... - Z Q >C- • E ~,..; c:a 
OEPTH ~ ~Q ~ ... z ;;: ~~ ... g; ... ... ... eo. ...... == ~I j~ a.. ..., ... ... Ci/- .... - ~s- Q- ~c 

~i (METRES) ~ Q ..., 
:I Z .. .'" ~r =i i:i :E ..., II: ~ ... - = _E Q II: 2 Q >C Q - Q- ~ ~- c:a 

~ Q ... ~ Q Q Q ... :z: . :\; .. - :z: II: II. ... :z: i II. 

3680-3695 etl MDS'f, Iud 111ed .tk 11 • -
401 LST, wIIt_ed-lt 11 

p MDST, ala 0.20 

3710-3725 etl MOST, lIIed dk-elk 11 + 501 -
LST, wt-med IY 

p HDST, lIled elk-elk 11 0.53 

P LST, wt_ed 11 0.02 

3740-3755 etl MDST, lIled-eik 11 + 401 -
LST, ..tit_eel 11 

p MDST, lIIed-eik IY 0.42 

3770-3785 etl MDST, lIled dk Iy-dlr. IY + 0.35 125 36 
40% LST, it Iy-llled It 
11 

p MDST, lIled dk Iy-dk IY 0.72 413 26 174 0.27 0.26 

P LST, 1 t 'Iy-llled 1 t IY 0.12 

3835-3850 etl MDST, elk 1" carb + 20% -
LST, it Iy-llled It 11 

P HDST, ala 0.02 

3880-3895 etl ItDST, elk 11 + 20% LST, -
1 t Iy-llled 11 

P MDST, ala 0.32 

3940-3955 etl MOST. lIled elk IY-dk IY + -
40% LST. it IY-med IY -' p MDST, a/. 0.13 

p LST, a/. 0.01 

3990-4000 etl LST. wt_ed IY + 30% LST, -
lIled-eik ,,-dk IY 

P LST. lIled-eik Iy-dk IY 0.11 

." 
Table 2c Chemical Analysis Data 
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North Ribeni.-I 

2205-2210lIl (p) 

Late Tri ... ic 

SCI 6.25 

Pr/Pb • 1. 81 

Pr/ll-Cl7 • 0.92 

Ph/n-CIS • 0.44 

Cpt • 1.04 

North Riberni.-I 

2315-2330lIl (P) 

Late Tri ... ic 

SCI 6.25 

Pr/Ph • KDP 

Pr/n-el7 • lIDP 

Phi Il-Ct8 • 0.32 

CPI • 1.18 

~ 

~ulJ~~ 
Mortll Hiberni.-t 

2350-236Om 

Late Tri ... ic 

SCI 6.5 

Pr/Ph • 2.21 

Pr/ll-C17 • 0.77 

Ph/n-C18 • 0.30 

CPI • 1.06 

J 
! 

; 

• I , 

l I· 
'ilII, Ii 

JI... J -.-----

Figure 3a 



North Kibernia-l 

2805-282Oaa (P) 

[.Ace Tria .. ic 
sct 7.0 

Pr/ I'll • 1. 65 

Pr/ n-C 17 • 1. 29 

Ph/a-C18 • 0.46 

CPt • 1.10 

North Ribernia-l 

29LO-2925. (P) 

lAte Tria .. ic 

SCt 7.25 

Pr/P11 • 0.74 

Pr/cr-CI1 • 1.13 

PIlI a-CIS • 0.98 

CPt • 1.35 

" , I 

Figure 3b 
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CD 
::J 
a. 
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~l~m~~~n-----------------------------------

NORTH HI8£RNIA-1 

SA!1PlE 1115- "5st! 
3.5 3.5 

SELECTED CLASS 
IN SITU SPORES 
9lEACHED/CAVI NGS 
STAINED/REWORI<:ED 

SAHPLE 1955-196st! 

RANGE COUNT 
o 

3.5-3.5 2 
o 

3.0 3.0 6.0 6.0 6.0 6.5 7.0 7.0 9.0 

SRECTED CLASS 
IN SITU SPORES 
8LEACHED/CAVINGS 
STAINED/REWORkED 

RANGE COUNT 
6.0-6.0 3' 
3.G-3.0 2 
6.5-9.0 1 

I IN SITU POfUATION 

.... IUll1iS 
20 

15 

10 

5 

n 
I. a ~ ~ ~ ~ ~ ~ ~ '0 
SPORE COLOUR INDEX 

.... 1UI11iS 
20 

15 

10 

5 

n Lo II 
1'1 'I 'I 'I 
• 3 a 4 a _ 7 • • 10 

SPORE COLIJUR INDEX 

NORTH HIf!ERNIA-1 

SAMPLE 1975-1985n 
3.5 1.0 5.5 5.5 6.0 6.5 6.5 7.0 B.O 

SELECIED G-ASS 
I H SIT", Sf1lRES 
BlEACHED/CAVINGS 
STAINED/RE~kED 

SAMPLE 2115-216OH 

RANGE COUNT 
6.0-6.5 3 
3.5-5.5, 4 
7.0-B.O 2 

6.5 6.5 6.5 7.0 7.0 7.0 7.5 7.5 7.5 10.0 

SElECTED CLASS RANGE COUNT 
IN-SITU SPORES 6.5-6.5 3 
BlEACHED OR CAVED 0 
STAINED OR REWORkED 7.0-10.0 7 

, I IN SITU POPULATION 

.... 1UI11iS 
20 

15 

10 

5 

I a a 4 •• 7 • , 10 

SPORE COLOUR INDEX 

.... IUII • 
20 

15 

10 

5 

I a a 4 • • 7 • • 10 

SPORE COLOUR INDEX 



..... 
CJ' 

r-/~/~~n ____________________________ , 

NOB'" HIBEBNIA-1 

SAI1PlE 124S-l2f&t1 
5.0 5.5 6.5 6.5 7.0 7.0 7.0 7.5 B.O 

SELECTED CbASS RANGE COUNT 
IN-SITU SP08£S 6.5-7.0 5 
&lEACHED OR CAllED 5.0-5.5 2 
STAINED 08 REWORKED 7.S-B.O 2 

SAMPlE 2409-240sn 
E..O 6.5 6.5 6.5 6 .. 5 6.5 6.5 7.0 7.0 7.0 
7.0 7.5 B.O 

SELECTED ClASS 
IN-SITU SP08£S 
8lEACHED OR CAllED 
STAINED 08 REWORI(£D 

RANGE gun 
6.5-7.0 10 
6.0-6.0 I 
7.S-B.0 2 

I IN SITU PlI'UlAIION 

..... IUII. 
20 

IS 

10 

5 

II .. ~. ~"~"~ ~ ~IIO 
SPtlR£ ClLIltJI INDE I 

.... IUII. 
20 

15 

10 

5 

I· ~ ~. ~. ~ • p. ~ ~ 10 

SI'08E C(JL1ltJI I NOEl 

NOIi: IH HI&ERNIA-I 

SN!PtE ?{.75-26'j9H 
2.0 7.0 

SELECIED CbASS 
IN-SITU Sf'(HS 
8lEACHED OR CAllED 
STAINED OR REWORI(£D 

SAMPLE 2ft5S-2Q7Qn 
7.0 7.5 8.5 

SfbECIEQ CbASS 
IN-SITU SP08£S 
8l£ACHED OR CAllED 
STAINED 08 REWORt.:ED 

1<AN6E COLIn 
7.0-7.0 I 
2.0-2.0 I 

o 

RAhGE CPUNT 
7.0-7.:1 2 

o 
8.S-B.S I 

I IN SITU POPU..AIION 

.... IUII. 
2\) 

IS 

10 

5 

n • 
'I .. ~:.:.. ~.~ ."'10 

Sf()R£ ClL~ INDEX 

.... IUII. 
20 

IS 

10 

5 

•• II 

'I .. a:' :. .~.~.~" "0 
Sf()R£ ClL~ INDEX 



-A 

o 

r-miWl~~n----------------------------------~ 

NORTH HI8£RNIA-I 

SANPLE 3125-314QH 
7.0 7.58.0 

SELECTED CLASS RANGE COUNT 
IN-SITU SPORES 7.u-8.0 3 
BlEACt£D OR CAVED 0 
STAINED OR REWORKED 0 

SAMPbE 3305-338QH 
7.0 7.0 8.0 8.5 9.0 

SELECTED CLASS RANGE COUNT 
IN-SITU SPORES 8.0-8.5 2 
BlEACHED OR CAVED 7.0-7.0 2 
STAINED OR REWORKED 9.u-9.0 I 

I IN SITU POPtl..ATlON 

..... IUII. 
20 

15 

10 

5 

•• , "" • 2 a 4 •• 7 .• • 10 

SPORE COLOUR INDEX 

...... nllllS 
20 

15 

10 

5 

R ... 
'. ~'~ ~ ~'~ ~ ~'~ "0 
SPORE COLOUR INDEX 

HIRTH HI8£RNJA-1 

SAMf'lE 3495-35IQH 
3.5 8.5 9.0 

SELECTED CLASS 
IN SITU SPORES 
IllEACHED/CAVINGS 
STAINED/REWORkED 

SN!PlE 3530-3545M 
2.0 3.5 1.0 8.5 9.0 

RANGE COUNT 
8.5-9.0 2 
3.5-3.5 I 

o 

SELECTED CLASS R~6E COUNT 
IN-SITU SPORES 8.5-9.0 2 
BlEACHED OR CAVED 2.0-1.0 3 
STAINED OR REWORKED 0 

I IN SITU POf'lLATlON 

...... Ul • 

20 

15 

10 

5 

n •• 
'. a _ ~ •• ~ ~'~ "0 
SPORE COLOUR INDEX 

..... IUI_ 
20 

15 

10 

5 

n n n .. 
• ~ .. 4 ~ .' ~ ~~' "0 

SPORE COLOUR INDEX 



r-~I~n ____________________________ ~ 

NORTH HIPERNIA-1 

SAMPLE 3680-3625" 
8.5 9.0 9.5 

SELECTED CLASS RANGE COUNT 
IN-SITU SPORES 8.5-9.5 3 
IllEACt£D OR CAVED 0 
STAINED OR REWOfd(£D 0 

SAMPlE 37Z0-3785n 
7.5 9.0 9.0 9.0 

SELECTED ClASS RANGE COUNT 
IN-SITU SPORES 9.0-9.0 3 
IllEACt£D OR CAYED 7.5-Z .5 
STAINED OR REWORJ<ED 0 

I IN SITU POPUlATION 

.... IUI .. 
20 

15 

10 

5 

••• 
'0 a" ~ ... " ~ "7 •• " '00 

SfOIiE COUIJR INDEX 

.... 01. 
20 

15 

10 

5 

'." ~ ."~" ~ ." ~ • ~ ~o 
SPORE COUIJR INDEX 

NORTH H!BE~N!A-I 

SAMPlE 3880-3895tt 
9.09.5 10.0 

SElECTED CbASS 
IN-SITU Iif'ORES 
IllEACHED OR CAVED 
STAINED OR REWORKED 

SA!1PbE 3'l'JO-400Qf1 

RANGE CQUNT 
9.0-10.0 3 

o 
o 

9.0 9.0 9.5 9.5 9.5 10.0 10.0 

SElECTED ClASS RAG COUNT 
IN-SITU SPORES 9.5-10.0 5 " 
IllEACHED OR CAVED 9.0-9.0 2 
STAINED OR REWORKED 0 

I IN SIlU POPLl.ATlON 

.... IUI .. 
20 

15 

10 

5 ... 
10"~" ~"~"~"~"~"~" ~·Ioo 

SPORE COlOUR INDE X 

....IUII. 
20 

15 

10 

5 

nil 
0" ~":. ... "~" ~ ."~" '.0 
SfOIiE COlOUR INDEX 



~ 
"0 
"0 
(I) 
:::J a. 
x' 
N 
A) 

IbD/l::~n,------------------------__ ~ 
101'" HII(lI"-1 

SAII'l E " 45-115511 
O.ll 0.34 0.» 0.19 0.40 0.42 0.44 0.44 0.45 0.53 

0,60 U4 0.69 •• 11 0.72 0.74 0.7t 0.'7 

snurn gus _II! Q!!I' ~n' 5I,I!{V 
II SIIU VII.IIII£ 0.:19-0.53 I 0.44 O.OS 

lIP11lm/UVIII6S '.ll-O.» 3 0.34 t.Ol 
1 .. lnll '(11£ .... (1 0.60-0 •• 7 0.12 0.08 

SA!!U 19»-mOll 
o.n 0.2' 0.21 U4 0." 8.11 0.14 O.U I.OS I.n 
I.ll I.~ I.n 1.30 I.ll 1.37 l.lI 1.40 1.41 1.41 
1.4' 1.52 I.~ 1.51 US 

---
~nECTU a.AH @A!!i III CI!!!!' AV'JI I',!! 
II SIIU VIIIIIIll U4-0." 2 US 0.01 

lIP11lmtUVIII6S 0.n-t.21 3 o.~ 0.01 
11(1"111£11(110lIl(1 0,81-1.0$ 4 O.U 0.11 
1( .... £1 I. 23-U5 " 1.41 0.13 

IUII£I •• £Al11&S 
30 

20 

15 

10 

5 

VIIIIIIll IIOUCUIa « IMICII 1 , 

..... IEAlIIiiS 
30 

IS 

10 

5 

VlIIIIIIE IErUClAIC( « IAIDOI I , 

.. '.III.IIIH 
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PRUDHOE-l WELL 

SUMMARY 

Geochemical analyses of samples from the interval 735m to 33l5m of 
the Prudhoe-l well have shown that the well section is UDmature to 
800m, early mature between 800m and 1500m, middle mature between 
1500m and 2650m, and late mature between 2650m and 3322m TD. The 
reflectance gradient shows that around 600m of Eocene to Recent 
section is missing abOl1e 735m, 300m of Miocene section is missing 
at the unconformity at 817m, and possibly 300m of missing Early 
Permian to Late Jurassic sediments at the unconformity at 2888m. 
Sed .iments in the Early Permian section have experienced higher 
thermal gradients than the remal.nl.ng sediments of the well 
section, perhaps reflecting a deep heat source. The sediments 
analysed are not currently at their maximun depths of burial which 
was some 500m greater than that of the present day and was reached 
sanetime during the Eocene to Recent. 

No oil or gas source rock have been identified in the section 
analysed. 

Samples at 2620m to 2630m and 3075m to 3090m contain migrant 
"live" oil derived fran mature terrestrially sourced waxy kerogens 
and a biodegraded oil. 

GENERAL CO MHENT S 

Basin: Browse Basin. 

Location: 13° 44 1 55.75"S, 123 0 51 1 51.13"E. 

Operator and date of drilling: Bocal, 1974. 

Well Status: Plugged and abandoned. 

TD: 3322m. 

Mud data: Seawater/Polymer/ CMC/Qmix mud system used over the 
interval analysed. 

Casing data: 30" at 228m, 20" at 505m, 133/8" at l314m. 

BKI data: 57°C at 1328m, after 10 hours stopped circulation. 
104·C at 3221m, after 16 hours stopped circulation. 

EleYation: RT 30m ASL. 
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Water depth: 175m. 

Interval analysed: 735m to 3315m. 

Age of interval analysed: 

Pl iocene-Miocene 
Eocene 
Palaeocene 
Late Cretaceous 
Early-Late Cretaceous 
Early Cretaceous 
Late Jurassic 
Early Permian 

PRUDHOE-1 WELL 

Depths (in metres) 

735- 817 
817-1209 

1209-1330 
1330-1797 
1797-2135 
2135-2759 
2759-2888 
2888-3315 

Sample type and quality: Dried . ditch cuttings samples of good 
quality for geoche:nical analysis. 

Maturation data quality: 

a) Vitrinite Reflectance: Most samples yielded sufficent 
vitrinite for measure:nents. Measurement was 
canpl icated by reworked and caved material in the 
interval 1550m to 2780m. Results: Fair to good. 

b) Spore Colour Index: 
sufficient in situ 
Re s ul t s : Good • 

The samples 
spo romorphs 

analysed yielded 
for measurements. 

Source Rock data quality: Good, but complicated by the high 
maturity of the Early Permian section. 

Gas chromatography run at: 2510m to 2520m, 2620m to 2630m and 
3075m to 3090m. 

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

Spore colour index values rise from values of around 3 SCI units 
at 735m to values of around 8 SCI units at 3322111. Vitrinite 
reflectance results rise from values of around 0.32% at 735m to 
around 0.4% at the unconformity at 817m and from 0.4% to 0.8% at 
the unconformity at 2888m. These unconformities are marked by 
discontinuities in the reflectance gradient indicating possibly 
300m of missing Miocene section at 817m and possibly 300m of 

• 
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PRUDROE-l WELL 

missing Early Permian to Late Jurassic section at 2888m. Below 
2888m the re flec tance gradient is steeper, increasing fraa values 
of around 0.95% at 2888m to 1.3% at 3316m. 

the results show that the well section is UmDature to 800m, early 
mature between 800m and 1500m, middle. mature between lS00m and 
26S0m, and late mature between 26S0m and 3322m TD. Extrapolation 
of the maturity gradients to seabed indicates a cumulative total 
of around 600m of missing Eocene to Recent section at 
unconformi ties above 817m. The sed iments analysed are not 
currently at their maximUlll depths of burial which were some SOOm 
greater than those of the present day and were reached sauetime 
between the Eocene and Recent. the higher vitr inite reflec tance 
gradient seen towards the base of the well section may be due to 
higher heat flow reflecting a deep heat source below the base of 
the well. 

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

No oil and gas source rocks have been identified within the 
interval analysed. 

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

With the exception of samples at 2080m to 2090m and 2510m to 2520m 
in the Early-Late Cretaceous and Early Cretaceous intervals 
respectively, mudstone and siltstone lithologies analysed in the 
interval 1550m to 2960m contain below average organic carbon 
contents of between 0.02% and 0.79%. The samples at 20BOm to 
2090m and 2Sl0m to 2520m contain average organic carbon contents 
of between 1.24% and 1.27%. Pyrolysis analysis of these samples 
show low hydrogen indices of between 135 to 156 indicating only 
humic kerogen content. This is confirmed by visual kerogen 
analysis. 

Samples in the interval 3045m to 33l5m in the Early Permian 
generally contain average to above average organic carbon contents 
of between 1.13% and 2.24%. Both pyrolysis analysis and visual 
kerogen typing data show that these samples contain mostly 
inertinitic kerogen. 

Extraction, fractionation and gas Chromatography analysis of 
samples at 2510m to 2520m, 2620m to 2630m and 3075m to 3090m shows 
that the samples at 2620m to 2630m and 3075m to 3090m both contain 
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small quantities of a migrant "live" oil derived from mature 
terrestrially sourced waxy kerogens am a biodegraded oil. The 
sample at 2510m to 2520m contains small quantities of hydrocarbons 
derived from mature waxy kerogens. 



WELL: PIlUDHOE-1 

KfROGEN COMPOSITION KfROGEN COMPOSITION I"'. wI-I 
1"10 .01.1 ~bV calculahon trom 

w ~bv microscopIc lum.natlont PVrolysls datal 
~ 

SAMPLE ~ VITRINITE ~ ~ 

GENERALISED SPORE COLOUR ... ... w REFLECTIVITY ... ... ... ... OEPTH ....I ~ :: ... Q Q 

LITHOLOGY ... ... ..: ~ INDEX 11-101 z z ... z .. ... ..: 
(METRESI (R oil av %1 z ... 

~ -= 
Q 

-= C C C ..: C en < ..: ... ..: en ... 5 c ... ... 
;( ,.. en ~ en ~ :; 

~ <.:I 

< ~ 

51Z ttiaceu-P1iac_ 

735-740 etl LST, wIlt-o ff wilt 3.0 0.27(3)cvcl 20 60 20 

790-795 .. LST, ala 3.5 0.31(3) 40 50 10 

810-815 .. LST, ye1 IY + 10% 8.0-10.0rev 0.37(6) 60 40 * KDST, blk 

817 BDcIllUl 

920-925 It SHD + lIIal' MOST, a/a 5.0rev 0.35(37) 50 50 * 
1209 Palaeaca_ 

1220-1225 It SND + 50% COAL 6.5rev 10 85 5 

P COAL 0.38(24) 

1330 Saatoai_ 
.... tri.cbd .. 

1375-1380 etl SHD + lIIar SLTST, vht * 10.46(1) 60 40 1IIDr 

1550-1560 II SLTST, dl" yel la 4.5-5.0 0.53(7) 50 40 10 

1755-1765 " SLTST, y.L 11, v calc * 0.55(3) 95 5 * 
1797 Lace Albi_ 

c.-i .. 

1860-1870 " MDST, 01 11 • 20% 5.0-5.5 0.59(15) 55 30 15 
MOST, It 01 IY 

1970-1980 " MOST, 01 " 5.5-6.0 0.62(1) 65 30 5 

2080-2090 .. MOST, 1IIed. IY 3.Ocvd 0.67(7) 80 15 5 40 50 5 5 

2135 lIeac-u-lt ... 1 
Apt i_ 

2190-2200 " MOST, lIIed IY, alty 6.0 0.69(7) 75 25 lIIar 

2300-2310 " MDST,lIIed-1t-sy 7.5rev 0.68(8) 90 10 1IIDr 

2410-2420 .. MOST, 8a-" 6.S 0.76(2) 80 10 10 

2510-2520 It MDST, 1t 01 8y-ol IY 6.5-7.0 0.73(7) 60 35 5 45 50 5 * 
2620-2630 " MDST, .. ed 11 + 30% 6.0-6.5 0.71(19) 70 20 10 

SLTST, 1II0d 01 brn 

2759 Titboai .. 

2770-2780 " SLTST, v 1t ay-1t gy 7.0 0.81(8) 45 45 10 

2888 larly Pe~iaa 

2900-2910 " MOST, It bra-gy • 30% 7.0-7.5 1.06(18) 90 lIIDr 10bit 
MDST, ye1 8Y 

3045-3060 " MOST, elk IY, 11ty 8.0 1.13(3) 80 20 * 
3130-1145 " SLTST, .. ed 8Y, arg 8.5-10.0rev 1. 25(16) 70 30 * 
3300-3315 " MOST, .. ed-elk IY, Ilty 9.0-9.5rev 1.41(21) 60 40 * 

bit : bicUlllen 

Table 1 Maturity and Kerogen Composition Data 
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CHEMICAL ANALYSIS DATA 
GENERAL DATA 

PYROLYSIS SOLVENT EXTRACTION ;>. 
z x CUM~~~~~~ ~ 0 u x ... '3 U VI VI 

CL.. <=", ... x 0 ,... z z_ 
~ 

CZ:u ... 0 ... ~ ~Qi < u - 0 °u SAMPLE <0 = ~ Q <u 
Ucz: ;:) ~ 

~ c cz: 
~~ <= ~Q Z 

_ c xi cz: -: 
OEPTH 1.1.1 ANALYSED UTHOLOGY u .... ~ 

Z 
~ < co x .... <c < .... '::! 

~ ZCl ... z ;:1::: ... co. ...... uco. u ... i 
II: 

<:I ... .-~ CI~ c 
(METRES) CL.. < ... 0 <:I u Z COl < -- o _ 

f "- ;:) < iZ' cz: cz: ... 
~ <:I cz: ~ ... ~ .... CI Q E 0 

cz: 2 Q >C Q Q 0 .... = ~ < CI 0- ~ ~-CI = ~ CI .... .... :: :z: en :z: cz: "-"-

1330 Scatoaiaa-Ka .. tricbtiaa 

1550-1560 eCI SLTST. dak ye1 la 1).06 

L650-L66O .. SLTST • Ic 01 IY. calc 0.2L 

L755-L765 .. SLTST. yel IY. v calc 0.02 

1797 Late Albiaa-Ce_aaiaa 

L860-L870 .. ltDST. 01 IY + 20% MllST • -
lc ol-81 

P MOST. ol IY 0.68 

p MOST. lC ol-81 0.67 

1970-1980 eCI MOST. ol gy 1.04 

2080-2090 .. MOST. tiled &1 L.27 429 135 90 0.07 1.83 

2135 lIeoc_i_ .... 1 Apd_ 

2190-2220 .. MOST. tiled IY. dCy 0.79 

2300-23LO .. MOST. tIIed-lc gy 0.75 

2410-2420 .. MOST. SIl-IY 0.04 

25LO-2520 .. MOST. lc ol l,-al IY 1.24 433 156 133 0.08 2.11 1070 86 655 53 51 LO 39 

2620-2630 .. MOST. tiled &1 ... 30% SLTST. 0.91 1140 125 455 50 33 7 60 
tIIod 01 brn 

p MDST. !lied IY 0.75 

II SLTST. tIIod ol brn 0.71 

2735-2745 eCI SLTST. wbt-v 1t IY. arl 0.03 

2759 Titbollia 

2770-2780 II SLTST. v It Irlt 11 0.43 

2835-2845 II SLTST. y tt Irlc III 0.30 

2888 &.r1, 'ealia 

2900-2910 II !mST. It brn gy ... 30% -
MOST. yel IY 

P MOST. tc brll gy 0.15 

II !mST. 18l IY 0.04 

2950-2960 eCI SLTST. y tt 87 0.04 

3045-3060 II MOST. dk IY. slty 1.13 NDP 30 118 0.29 0.48 

3075-3090 II MOST. ala 1.43 Nl)' 31 83 0.17 0.54 635 44 355 25 45 11 44 

3105-3120 .. MOST. tIIed-dk. dty 1.55 NDP 31 98 0.24 0.63 

3130-3145 .. SLTST. tiled 17. arl 0.46 

3235-3250 .. MOST. tIIed-dk IY. Ilty 2.24 430 20 25 O. LO 0.49 

3300-3315 .. MOST. lIled-dk IY. slty 1.25 Nl)p 21 92 0.24 0.34 

Table 2 Chemical Analysis Data 
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PUFFIN-1 WELL 

SUMMARY 

Vitrinite reflectance and spore colour index analysis of samples 
fran the interval 1646m to 2912m of the Puffin-1 well shows that 
the well section is early mature between 1646m and 24S0m, middle 
mature between 24SOm and 2800m am late mature between 2800m and 
2961m TD. '!be maturity gradients show no eYidence of any major 
uplift and erosion at unconformities within the section analysed. 
Extrapolation of the grad ients to seabed shows 5S0m of missing 
Late Cretaceous aad younger section above 2119m. The well section 
is currently at or near its maximum depth of burial. 

The non-linearity seen in the maturity gradients between 2332m and 
2912m is probably due to an igneous intrusive near the base of the 
well section. . 

Extraction of a core piece at l023m shows that this sample 
contains a migrant biodegraded oil. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 12° IS' 30"S, 124° 20' Ol"E. 

Operator and date of drilling: Arco Australia Ltd, 1972. 

Well Status: Plugged and abandoned with oil and gas shows. 

TD: 2961m. 

Mud data: Seawater/high viscosity gel: Seabed to 1091m. 
Seawater/ge1/Spersene/XP20 system: 1091m to 2961m TD. 

Casing data: 30" at 169m, 20" at 272m, 133 /S" at 1091m, 95/8" at 
2099m. 

BHT data: 39.SoC at 1232m, after 3 hours stopped circulation time. 
SO.S·C at 2114m, after 4 hours stopped circulation time. 
S9°C at 2956m, after 6 hours stopped circulation time. 

El ev at ion: RT 34m ASL. 

Water depth! 102m. 

Interval analysed: 1023m to 2912m. 



Age of interval analysed: 

Eocene 
Palaeocene 
Late Cretaceous 
Middle-Late Triassic 
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Depths (in metres) 

1023-1743 
1743-1999 
1999-2347 
2347-2912 

Sample type and qual ity: Dried ditch cut tings of good qual ity for 
geochemical analysis. 

Maturation data quality: 

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

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

Source rock data quality: No analyses performed. 

Gas chromatography run at: 1023m. 

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

Spore colour index values are interpreted as rising steadily from 
around 4 SCI \Alits at 1646m to around 5 SCI \Alits at 2332m. Below 
this depth values increase in a non-linear manner rising from 5 
SCI units at 2332m to 7 to 7.5 SCI \Alits at 2912m. Vitrinite 
reflectance results show a similar linear increase with depth from 
0.44%. at 1646m to 0.56% at 2332m, followed by a non-linear 
increase from 0.56% to 0.89% aver the interval 2332m to 2912m. 
The maturity gradients show no evidence of any major erosional 
unconformities within the section analysed. Extrapolation of the 
maturity gradients to seabed suggests that 550m of Late Cretaceous 
and YO\Alger section is missing above 2119m. 'nle sed iments 
analysed are currently at or near their maximUD depths of burial. 

The non-linear maturity gradients seen between 2332m and 2912m is 
probable due to an igneous intrusive towards the base of the well 
section. 

The results show that the well section is early mature between 
1646m and 2450m, middle mature between 2450m and 2800m and late 
mature between 2800m and 2961m TO. 
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MIGRANT HYDROCARBONS (Table 2, Figure 3) 

Extraction of the core piece at l023m shows that the sample 
contains a biodegraded oil. 



WELL: PUFFtlf-1 

KEROGEN COMPOSITION KEROGEN COMPOSITION 1'1'0 WI.I 
I~'" .01.1 IbV cal~ulallon 'rom 

u.I Ibv mIcrOSCOPIC 81amlnauonl PVrOly51S ~alal 
Q.. 

SAMPLE ~ VITRINITE .... .... 
GENERALISED SPORE COLOUR ... ... 

DEPTH u.I REFLECTIVITY ... ... Q", 

~ ~ 
.... = ... Q Q 

LITHOLOGY INDEX 11-10' 
.... ... .... .... ... 

(METRES' 
Q.. (R oil av %, z z Q", ! z a.. ... 
~ ;: Q c( c( 0;: ... 0;: ... < ... Q", ... ... ... !:: c( ... .... .... ... en ~ > '" ~ :; c( 

i <:I 

~ , 

1021 Ioc:e ... 

1646-1665 ee, LST, off vhe-le '7 3.Ocvd 0.64(5)rev 

1743 'al __ 

1999 Lat. CretceGtae 

2119-2134 " ItDST, lIIed1ed 11k IY 4.5-5.0 0.56(8) 
+ 20% SLTST, yel IY 

2317-2332 " ItDST, ./a + 10% SST, 5.0-5.5 0.61(18) 
vht 

2347 IIU<ll.-Lat. tri .. ai.c 

2500-2515 " ItDST, a/a + 40% SST, 5.5-6.0 0.62(19) 
yel ,y, Ilty 

2622-2637 " KDSt, a/a + 50% SSt, 6.0-6.5 0.68(51) 
vht-yel ,y, v alty, 
calc 

2820-2835 " KDST, ala + 50% LST, 7.0 0.52(6)evd 
vht, off ¥bt + 10% 
SST, .mt, v calc 

2896-2912 .. KDST, a/a + 70% LSt, 7.5-8.0 0.90(9) 
a/a 

Table 1 Maturity and Kerogen Composition Data 



WELL: Puffin-I 

GENERAL DATA 
I CHEMICAL ANALYSIS DATA 

- PYROLYSIS SOLVENT EXTRACTION . 
u.I 

z )( o.IRACI 0 U )( ... 9 Q.. =", ... 
~ co ... ... en en COMPOSITION 1 .. 1 

~ 
cz:.., 

~ 
0 ~ ~i 

.... U - Z z_ 
SAMPLE <0 ~ co < ;i .... 0 co .... 

Ucz: => ~ 
cz: ID !o "' "' z ... - ... 0 ,,~ z "' u.I ANALYSED LITHOLOGY ~ 

z ... c )( e cz:-
DEPTH ""'" § < '" )( ... <e < ... ...... " ~ 21 0 ... z ;~ 

-.. ;! !~ ;:1::' ... ", ""Q. ""00 ~~ Q.. 1:1 ... o.e 
(METRES) < ... 0 1:1 "" Z 00 ... ", 0_ 

~ 1:1 ... cz: >- => ... ~ <'" a: cz:oo " .... 2 .... ..... 
:2 CO C; ... e 0 CO e ~o 00 .. ! cz: CO )( C; .u ~~ < Q ... >- Q Q ~- >- >--

en ... :: = ... ... :: :c !E ~ .... ... E 

1023 Core Lat, oil stained 0.38 2895 762 1515 399 37 15 48 

Table 2 Chemical Analysis Data 



DEPTH WELL: PUFFIN-1 

4 

I 
I 
I 

~ \ f 
\ I 
\ I 

\ I 

\ I 

2 \ 
I 
I 

\ 
I~ 

I 

I 
I 

~ I 
I 

a I 

+ 
~ 

g 

3 2911 TD 

19 

11 

4 13 

14 

2 :3 4 5 

1.0 2.0 2.S 

FIGURE 

, 
I 
I 

xl 
I 
I 
I 

X I 
I 

:k" ~ 

~ I 

"IDDLE 
"ATURE 

6 7 

2.7 

LATE 
"ATU"E 

a 
S.O 

SPORE COLOUR INDEX RGRINST OEPTH 

------e 

MIOCENE - RECENT 

EOCENE 

PALAEOCENE 

LATE CRETAceous 

MIOOLE - LATE TRIASSIC 

X 

• IN-SITU S~O"ES 

~ 8LEACHED 0" CAVED 
x STAINED 0" "EWO"KED 

- "ATU"ITT GRADIENT 

- - - IN'U"ED "ATU"ITT G"AOI!NT 

~ CASING ~OINT 

16 SCI 

4.0 TRI 



DEPTH 
co co co 
• 
." ... ..: ... 
III 
K 

2 

3 

4 

4 

11 

14 

WEl.l.: PUFFIN-1 

2981 TD 

I .... ATURE .. ." 

a a 

FIGURE 2 

iii 

iii 

EARLY 
.. ATURE .. 
a 

iii 

I 
I 
I 
I 
I 

\ : 
~ 
1\ 
: \ 

I 

~ 
I 
I 
II! 
I 
I 
I 
I 
I 
I 

on 
a 

)( 

iii 

.. IDDlE 

.. ATURE 

• a 

x 

... 
a 

I 
IX 
I 
I 
I 

)( 
I 
I 

., 
a 

X 

)( 

X 

lATE 
.. ATURE .. co 
a -PERCENTAGE REFLECTANCE (IN OIL I 

MIOCENE - RECENT 

EOCENE 

PALAEOCENE 

LATE CRETACEOUS 

MIOOlE - LATE TRIASSIC 

• 
iii 

IN-SITU YITRINITE 
lJ~TINITE/CAYINGS 

X INERTINITE/REWORKED 

-- .. ATURITT GRADIENT 
- - - IN,.ERRED .. ATURITT GRADIENT 
~ CASING ~OJNT 

on - co .. on co ... ... 

VITRINITE REFLECTANCE AGAINST DEPTH 



Puffin-l 

l023na 

Eocene 

Pt>/Ph • !fOP 

Pt>/n-C17 • !IllP 

Ph/n-C18 • !IllP 

CPt • MOP 

r 

L 

Figure 3 



» 
" " (1) 
:::l a. x· 
-" 
AI 

r-l~/=~~'------------------------------

PtFflN-1 

SAI1PlE 164'H665t1 
3.0 5.0 5.0 

SELfi:ClU ClASS 
IN SITU SPORES 
BlEAD£D/CAVINGS 
STAINED/REWORkED 

SAMPlfi: 211,-2131n 

BANGE COUNT 
0 

3.0-3.0 I 

5.0-5.0 2 

3.0 4.0 4.0 4.5 4.5 5.0 5.0 7.0 

SElfi:CJU a.ASS 
IN SlIU SPORES 
BlEACt£D/CAVI NGS 
STAINED/REWORKED 

BANGE (;(!!M! 
4.5-5.0 4 
3.0-4.0 3 
7.0-7.0 

I IN SITU Pfl'lLATll»I 

..... IUII. 
20 

10 

5 

n I 
'. ~ :" ~ :. ~ ~ :. ~ 1'0 

SPORE ~ INDEX 

.... IUII. 
20 

IS 

10 

n RII A 

'. :.:. ~ :. ~ ~:. ~ ~o 
SPORE CfLOUR INDEX 

PtFflN-1 

SAMPlE 2317-2332n 
3.0 5.0 5.5 6.0 6.0 7.0 7.5 

saECTED ClASS 
IN SITU SPORES 
BlEAD£D/CAVIN6S 
STAINED/REWORKED 

SNtPlE 2500-2515t1 

RANGE COUNT 
5.0-5.5 2 
3.0-3.0 
6.0-7.5 4 

3.0 3.5 4.0 5.5 6.0 7.0 7.0 7.5 7.5 8.0 
8.5 8.5 8.5 

SELECTED ClASS 
IN SITU SPORES 
BlEAD£D/CAVINGS 
STAINED/REWORkED 

RAt!9E COUNT 
5.5-6.0 2 
3.0-4.0 3 
7.0-0.5 8 

I IN SITU PfFlLATll»I 

.... IUII. 
20 

10 

a a a 4 • • 7 • • 60 

SPORE CfLOUR INDEX 

.... 01 • 
20 

10 

5 

a a _ 4 •• y • • 10 

SPORE CI1.OUR INDEX 



• 

~Roberfs{)n,~~",...-_____ ~ ____ ~ 
I1MI!lRese~" 

Pl,fflN-1 

SAMPlE 2&22-2637" 
2.0 2.0 3.0 3.0 3.~ 4.0 4.~ &.0 &.0 6.~ 
6.5 7.0 7.0 7.0 7.5 7.5 7.5 7.5 7.5 8.0 
8.0 8.0 '.0 10.0 10.0 10.0 

SELECTED CLASS 

IN SITU SPOR£S 
BLEAO£D/CAVINGS 

STAINED/REWORKED 

SA!1PlE 2820-2835!t 

RANGE COlttT 
£. 0-£.5 4· 
2.0-4.~ 7 
7.0-10.0 15 

4.0 4.0 4.5 5.0 5.5 &.0 £.0 £.0 £.0 £.5 
6.5 7.0 7.0 7.0 7.0 7.0 7.5 7.5 8.0 8.0 

SELECTED ClASS 
IN SITU SPORES 
BLEACt£D/CAV INGS 

STAINED/REWORKED 

RANGE COONT 
7.0-7.0 5 
4.0-6.5 11 
7.5-8.0 4 

I IN SITU Pll'tA-AJlON 

.... IUI .. 
20 

15 

10 

5 

• 
SfORE CILWR INIlEX 

.... IUII. 
20 

15 

10 

• a _ • • • 7 • • I. 
6PQRE ClLWR INIlEX 

Pl,frlN:1 

SN!'bE 28'3£.-2'1 2ft 
5.0 £.0 £.0 £.0 £.5 1.0 1.0 1.0 1.0 7.~ 
7.5 7.5 8.0 8.0 8.5 8.5 8.5 '.0 '.0 '.0 
'.5 10.0 10.0 10.0 10.0 10.0 10.0 

SELECIED CLASS 
IN SITU SPORES 
BLEAO£D/CAVINSS 

STAINED/REWORKED 

RANGE COltfT 
7.5-8.0 5 
5.0-7.0 , 
8.5-10.0 13 

I IN SHU POPlLATlON 

.... IUI .. 

20~ 
15 .I 

10 

a a a 4 •• 7 • • .0 
SfORE ClLWR I NIlE X 



lhID/t~n------------------------------
PUHlI-' 

$A1I'l£ I£.'-16651! 
0.61 0.62 0.64 0." 0.61 0.7' 0.7' 0.78 ... 0 0.80 
0.82 G.l8 0." 0.95 0." 0." 1.01 1.01 1.06 I." 

S(L(CIII CUSS 'AlliE III CUI AYIlI &f.IlV 

I.'''III£/REIIOIII£I UI-O.61 ~ U4 0.03 

REMOIKEI 0.76-1.09 15 0.91 0.11 

5Hf!.( 2119-2!l4. 
0.36 0.36 0.42 0.44 0.51 0.52 O.U O.U O.U 0.51 . 
0.60 0.61 0." 0.68 0.70 0.7. 0.18 0.82 0.14 0.14 
0.85 0.86 0.87 0.88 0.88 0.92 0.97 0.9. 1.01 1.02 

1.09 

~ElECIU nA~ UII6E III tIlII A"II Sl,I' 
II SIIU VHlllm 0.)1-0." I 0.56 0.03 

lImlllE ICAVlI6S 0.36-0 •• 4 4 0.40 0.04 

I 1E11I11IE/lEilORlU 0."-0.10 3 0.61 0.02 

IfllOlllED 0.18-1.09 " O.H 0.09 

IlIII(R ~ READIES 

30 

20 

I~ 

II 

5 

Vllilim ImUIAJI:( I IAIDIII I I 

IIJII[I ~ lEA.,lI6S 

30 

20 

15 

10 

5 

Vllilim REHECIAJI:( I IWIII I I 

5AI!I'l( 23!7-233m 
0.35 0.36 O.lI 0.38 0.38 O.ft O.ft O.ft 0 •• ' '.42 
~42~42~U~U~U~5I~U~U~56~56 

0.56 0.~7 0.51 UI U2 0.62 U3 0.6. 0.6. 0.65 

'.U 0.65 0." 0.61 •• 70 0.70 0.71 0.77 0.77 0.7' 
'.7' 0.80 0.12 0.85 ... 7 0 •• 7 

5(llcrU nm 
II SlID VlIIIIIIE 

lImIIlEftA". 
1.11I11I£/1E1IOIII£1 

IAII6E II' 
O.U-o.61 

'.:D-0.5I 
'.70-0.17 

gu" 
I. 

" 12 

AYI1I 1f,IIY 
0." .... 
'.41 '.04 
0." 0." 

SAl'\( noo-nJ~ 
~U~U~U~U~52~~~56~U~U~5I 

0.51 0.60 UI U2 O.U '.U 1.5, 0.66 U7 0.61 
•• ., •• 70 0.71 •• 7' 0.80"'2 o.to 1.02 

sru~In g~ !~III ~I AVlII 11.1" 
II SlID VllllllIE '.52-0.71 " U2 0.06 

lIP"lm/tAVlI6S 0 •• 3-0 •• 8 4 O.U 0.02 

11E1"lm/REQUI 0.76-0.82 3 0.7, 0.03 

IfWlUI 0.to-I.'2 2 0.96 0.08 

IUIJ(I II" IUIIII6S 
30 

20 

10 

~ 

VlIIIIII£ IEflEtlAJl:( I IIWIII I I 

IIJII[I II" IEADI.S 
30 

I~ 

10 

0.2 0.4 0.6 0 •• 1.0 1.2 I •• U 1.8 2.0 2.2 2 .• 
VllllllIE IEflEtlAJl:( I IAI.IIOII I I 



» 
U 
U 
C1I 
~ a. 
X' 
I\) 
CT 

miWl~!:~n--------------------------------__ 
f!!IT!tl 

5A!ftE ?ill-26Jl! 
G.4~ 0_48 0.49 O.~I O.~ O.~ O.~ •• ~ O.~ 0.100 

~"~"~"~"~U~U~~~~~U~U 
~~~"~"~"~"~~~~~~~y~y 
•. " 0." 0." 0.10 0./0 0.10 0.10 0.12 0';2 0.12 

0.11 '.11 0. 14 0. 14 '.14 0.14 0." 0." 0.15 •. " 
0." 0./6 0.11 0.1. 0.1t 0.1t 0.12 0." o.a 0." 
0.11 0." O. t4 O. ID 

Imuun~i !Mil III mill AlII! 11.11 
II IIIU VUlllHE 0.~-t.7t SI O.Y 0." 
lIP1IIUE/UVIIIIiS 0.4s-t.~ S 0.4' 0.03 

IIl.Hlm/IlIIIaU 0.12-0.ID I 0 •• O.OS 

5WU mO-18N 

'.41 0. 4' •• SI '.SI o,sl O.U 0." 0 •• 0." 0." 
0 •• 0.91 1.03 1.01 1.10 1.13 I.n 1.26 1.30 

5UltUl QMS _ III 1M! "III II.IV 

lIPHlm/UV116S 0.41-G.63' 

11l.1l11JE/1l1IIW1 0."-1.03 

IllIOIlfi 1.01-1.30 • 

U2 0." 

0." 0." 
1.11 O.ot 

..... II" IU8II16S 
30 

IS 

10 

Vlllllill IIlfLK!1oIICl , bIIUI I I 

.... II" l"lllI6S 
30 

20 

IS 

.0 

VIIIIIlIl IlfllClAIU , ...... I I 

54I!!'l( 2m-21121 
L~~U~UL~L~~U~UL~~~~H 

LHLHL"LU~ULhLhLhLhL14 

~"L15LnLltLhL"LVL"L~LW 
..,30." ••• I.OZ 1.8Z I." I." I.IZ 1.13 

iuuunm !Mil 'II Ql!l!1 AIIII 11.11 
II SIIU VURIIlIl '.11-0 •• • O.to • • OS 

LlPllllJE/UVl1&S 0.4~-'. Jt 23 O.U '.11 
IIlU IIHE/IEIIIIII£I I.OZ- I.13 • 1.01 • • OS 

IllllEI II" IiAtI_ 
30 

20 

IS 

It 

n it.l_ 
-'~Z .~4 0.' U 1.0 I.Z 1.4 i~, i~1 1~0 1.1- i4 
VI'I'"lIl 1Ilf1£tJMIl , IAIDGI I I 



- 44 -

RAINBOW-1 WELL 

SUMMARY 

Geochemical analysis of the interval 2066m to 2669m of the 
Rainbow-1 well has shown that the interval analysed is Umnature to 
230Om, early mature between 2300m and 2392m, middle mature between 
2392m and 2500m and late mature between 2500m and 2699m TD. The 
high maturity gradients below 2392m are best interpreted as being 
due to high heat flow associated with an igneous intrusive 
emplaced ·during the Triassic-Cretaceous. The gradients also 
indicate 1100m of missing Triassic to Cretaceous sedUnents at the 
unconformity at 2392m. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 11° 56' 16.7"S, 124° 19' 54.9"E. 

Operator and date of drilling: BHP, 1985. 

Well Status: Plugged and abandoned. 

TD: 270Om. 

Mud data: Seawater and high viscosity pills: Seabed to 168Sm. 
Lost circulation material added over the interval 
297m to 1685m. 
Seawater gel/Polymer mud system: 1685m to 2700m Tn. 

Casing data: 30" at 179m, 20" at 291m, 133/8" at 1675m. 

BHT data: 79°C at 2697m, circulation tUne unknown. 

Elevation: RT 8m ASL. 

Water depth: 135m. 

Interval analysed: 2066m to 2669m. 

Age of interval analysed: 

Palaeocene 
Late Cretaceous 
Triassic 

Depths (in metres) 

2066-2194 
2194-2392 
2392-2699 TD 
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Sample type and quality: Dried ditch cuttings of good quality for 
geochemical analysis. 

Maturation data quality: 

a) Vitrinite Reflectance: The samples analysed yielded 
sufficent in situ vitrinite for measurements. 
Results: Good. 

b) Spore Colour Index: 
sufficient in situ 
Results: Good. 

Source rock data quality: Good. 

The samples 
sporomorphs 

analysed yielded 
for measurements. 

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

Spore colour index values rise from around 3 to 3.5 SCI units to 
3.5 SCI units over the interval 2066m to 2392m. There .is a marked 
discontinuity at this depth. Below 2392m the spore colour index 
values rise steadily from 6.5 to 7.5 SCI units over the interval 
2392m to 2669m. Vitrinite reflectance values rise from 
interpreted values of around 0.90% to 1.20% over the same 
interval. The results show that the section is hnmature to 230Om~ 
early mature between 2300m and 2392m, middle mature . between 2392m 
and 2500m and late mature between 2500m and 2699m TD. 

The high maturity gradients below 2392m are best interpreted as 
being due to an igneous intrusive near the base of the well 
section emplaced durng the Triassic to Cretaceous. The gradients 
also indicate at least 1l00m of missing Triassic to Cretaceous 
section at 2392m. 

OIL AND GAS SOURCE ROCKS (Tables 1 and 2) 

No oil or gas source rocks have been identified in the interval 
analysed. 

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

Analysis of lhnestone and mudstone lithologies within the analysed 
interval shows them to contain only minor amounts of organic 
carbon (TOC values between 0.05% and 0.35%). These sedUnents have 
no oil or gas source potential. 
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KEROGEN COMPOSITION KEROGEN COMPOSITION '''', wi') 
1"10 vol.1 (by calculallon Irom 

1.1.1 
Iby microscopIC 8umlnallonl pyrolysIS dalal 

~ 

SAMPLE i= VITRINITE - = GENERALISED SPORE COLOUR ... 
DEPTH 1.1.1 REFLECTIVITY ... ... ... ... ... - ~ ~ 

0 0 LITHOLOGY INDEX (1-101 ... e ... a:: a:: ~ (R oil av %1 z ... ! z ... (METRESI z 0 ... 
~ ;:: c « =: a:: =: '" < a:: - ... a:: '" ... 

50 « i i :c ,.. en :!: '" >C <.:I C :c ~ 

1115 
,&1 __ 

1066-1078 Ctl LST, 1t IY, arl 3.0 10.17(3) 30 60 10 

%194 . eretac.oae 

2234-1146 II SHD, 1t IY 3.0-4.0 0.32(14) 30 60 10 

1354-2366 II LST. 1t IY, arl 4.0 0.36(40) 25 60 15 

2392 tri ... i.e: (1IIIIliff) 

1396-1401 II HDST, 1t __ d IY. v 6.5-7.0 0.95(8) 65 35 IIDr 
calc • 40% LST, vbt 
-PDit IY 

2501-2513 II LSt, a/a. 20% LSt, 7.0 1.09(14) 70 30 tr 
med-dk IY 

2597-2618 II SSt, 1t IY. arl • 7.5-8.0 1.11(5) 50 40 10 
10% HDST. ..ed IY 

2606-2618 " MDSt; It IUd BY • 4.5-S.0cvd 0.36(19)c.,d 40 50 10 
20% SHD/SST, wilt 

1651-2669 II SHD, It IY 4.D-4.5cvd 1.08(4) 4Q 60 Dr 

Table 1 Maturity and Kerogen Composition Data 
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CHEMICAL ANALYSIS DATA 
GENERAL DATA 

PYROLYSIS SOLVENT EXTRACTION Je 
z >C exrRACT 

u.I 0 \-' >C ... 9 - - VI VI WM.U>l"UN,,,, Q.. = .. ... >C 0 U U - Z z_ 
~ 

=u ~ 
0 ... ~ ~-; ~ <u 0 °u SAMPLE <0 ~ 0 ..... ..... u= ::I ~ Z >- = ... -: i:o CD :0 s~ z 

~I ANALYSED LITHOLOGY ... z c( ;: >C = =-: 
~i u.I u ... 0 >C_ <= <_ DEPTH ..... ~o ~ ... z ;:: ;::1::' ... Q, ... ", u'" u~ ~; <.:I ... -~ o~ 

(METRES) 
Q.. ... 0 <.:I '"' Z ... < -. 

o _ 
2 ... 

:E <.:I ... = >- ::I ... :e < ... = :Sir .:~ ~~ 
f J 2 Q Q 

_ e 
0 

< = 0 >C 0 Q 2- >- >- - ~! 0 ... >- Q ... :: :: ... 
en ... :: = ... .. .. ... 

2392 Tri ... ic (lIIIIIiff) 

2396-2402 etl MOST, It-med IY, v calc -
+ 40% LST, wne-pak IY 

p ~ST, It-med 8Y, v calc 0.15 

24l7-2429 et8 LST, wne-pnk 8Y + 30% -
KDST,lIIed 8y-lt 8Y, calc 

p LST, whe-pak 8Y 0.07 

P MOST,lIIed 8y-lt 8Y, calc 0.05 

2438-2450 ee8 LST, whe-pak 8Y + -
40% MOST, lIIed-lt 8Y 

P ~ST, lIIed-lt 8Y 0.15 

2459-2474 et8 LST, lt 8Y, ar8 0.08 

2480-2495 " LST, yel 8Y, ar8 0.10 

2501-2513 " LST, yel 8Y + 20% LST, -
lIIed-dk 8Y 

p LST, lIled-dk 8Y 0.09 

2519-2534 et8 LST, wlte-lt 8Y + 10% -
MOST, !lied 8Y lt 8Y 

P LST, wne-lt 8Y 0.05 

P ~ST, lIIed 8Y lt 8Y 0.13 

2534-2549 et8 LST, wnt-lt 8Y + 40% -
HDST, .. ed_ad dk IY 

P HDST, lIIed-med dk 8Y 0.25 

2558-2573 et8 LST, wht+ 50% MDST, lIIed -
1ed dk 8Y 

P LST, wnt 0.04 

2597-2618 etl SST, lt IY, ar8 + 20% -
KDST.llled IY 

P KDST, lIled 8Y 0.35 

Table 2 Chemical Analysis Data 
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SAll'LE 2966-207ert 
3.0 3.0 

SELECTED Q.A§S 
IN SITU SPORES 
BLEACI£D/CAYIN6S 
STAINED/REWORKED 

SAMPLE 2234-2246n 

3.0-3.0 2 
o 
o 

2.0 2.0 2.5 2.5 3.0 3.5 4.0 

§ElECTED ClftSS 
IN SITU SPORES 
BLEACI£D/CAYIN6S 
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RN& COUNT 
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SUMMARY 

Geochemical analyses of selected samples from the interval 582m to 
225611l of the Rob 8oy-1 well show that the well section is inmature 
to around 1100m, early mature between 1l00m and 1900m and middle 
mature below this depth to basement at 2255m. The vitrinite 
'reflectance gradient indicates 200m of missing Early Permian to 
Middle Jurassic sediments at 1572m and 200m of missing Middle 
Jurassic to NeocOlllian section at the unconformity at 1461m. 
Extrapolation of the gradient to seabed indicates a cumulative 
total of possibly 600m of missing Palaeocene to Recent section at 
unconformities above S82m. The sediments analysed are not 
currently at their maximum depths of burial which were some SOOm 
greater than those of the present day and were reached sanetime 
during the Pal aeocene to Recent. 

Source rock analyses show good to very good oil and fair gas 
source potential in Middle Jurassic mudstones between 1524m and 
1S72m. Coals in this interval will al so have very good oil and 
gas source potential if sufficiently thick. Early . Permian 
mudstones in the interval have locally restric ted poor to fair oil 
and poor gas source potential within the interval 1572m to 1762m. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 13° 58' 15.6"S, 124° 11' 57.1"E. 

Operator and date of drilling: Bocal, 1972. 

Well Status: Plugged and abandoned. 

TD: 2286m. 

Mud data: Seawater/gel system: Seabed to 672.5m. 
Low solids seawater/gel dextrid mud system: 672.5m, to 
1292.5m. 
Low solids/Polymer mud system: 1292.5m to to 2286m TO. 

Casing data: 30" at i 36m, 20" at 405m, 133 /8" at 1280m. 

BHT data: 57°C at 1292m, after 3 hours stopped circulation. 
75·C at 2070m, after 4 hours stopped circulation. 
81 ·C at 2285m, after 8 hours stopped circulation. 
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Elevation: Rr 9.5m ASL. 

Water depth: 112m. 

Interval analysed: 582m to 2256m. 

Age of interval analysed: 

Palaeocene 
Late Cretaceous 
Early-Late Cretaceous 
Early Cretaceous 
Middle Jurassic 
Early Permian 
Proterozoic 

ROB ROY-1 WELL 

Depths (in metres) 

582- 700 
700- 774 
774-1189 

1189-1461 
1461-1572 
1572-2255 
2255-2256 

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

Maturation data quality: 

a) Vitrinite Reflectance: The samples yielded sufficient 
vitrinite for measurements. Analysis was hampered by 
abundant reworked and inertinit ic kerogen. Resul ts: 
Fair. 

b) Spore Colour Index: The samples analysed yielded 
suffic ient ind igenous sporomorphs for analysis. 
Measurements were hindered in the upper part of the 
section by reworked sporomorphs. Results: Fair to 
good. 

Source rock data quality: Good. 

Gas chromatography run at: 1537m to 1546m, 1570m to 1585m, 1622m 
to 1634m and 1744m to 1759m. 

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

Spore c9lour index values rise fran around 2.5 SCI units at 582m 
to around 5.5 SCI units at 2256m. Vitrinite reflectance values 
rise from 0.28% to 0.56% aver the same interval. The results show 
the well section to be immature to arolUld 1100m, early mature 
between 1100m and 1900m and middle mature below this depth to 
basement at 22SSm. The vitr inite reflec tance grad ient shows 
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around 200m of missing Early Permian to Middle Jurassic section at 
1572m and 200m of missing Middle Jurasic to Neocanian sediments at 
the unconforaaity at 1461m. Extrapolation of the maturity 
gradients to the seabed indicates a cumulative total of possibly 
600m of missing Palaeocene to Recent section at unconformities 
above 582m. The sediments analysed are not currently at their · 
maximum depths of burial which were some 500m greater than those 
of the present day and were reached during the Palaeocene to 
Recent. 

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

Organically rich mudstones in the interval 1537m to 1759m in the 
Middle Jurassic to Early Permian sec tion contain above average to 
average organic carbon contents of between 1.83% and 5.19%. These 
mudstones contain minor interbeds of coal in the interval 1570m to 
1634m. Pyrolysis analysis 0 f these coals and mudstones shows 
relatively high hydrogen indices of between 167 and 296 associated 
with low oxygen indices. This indicates that the samples contain 
significant quantities of algal and waxy sapropel and have good 
oil and gas source potential. Analysis of electric logs provided 
suggests that approximately 65m of organically rich shales are 
present in the interval 1537m to 1744m. 

Extraction of samples at 1537m to 1546m, 1570m to 1585m, 1622m to 
1634m and 1744m to 1759m yielded moderate to large quantities of 
extractable bitumen. Fractionation of these extracts shows them 
to contain abundant heteroatomic canpounds and saturated 
hydrocarbons with lesser quantities of aranatic hydrocarbons. The 
alkane gas chromatograms of these samples show hydrocarbon 
distributions typical of hydrocarbons derived fran a mixture of 
mature waxy and algal kerogens. They also show high I%lresolved 
naphthenic baseline humps indicating that the samples also contain 
small quantities of a biodegraded oil. 

The results suggest good to very good oil and fair gas source 
potential in the Middle Jurassic sediments between 1524m and 1572m 
and locally poor to fair oil and gas source potential for Early 
Permian sediments within the interval 1572m to 1762m. Minor coals 
in the Middle Jurassic section will have good oil and gas source 
potential. These source rocks will require greater depths of 
burial than seen on structure before generating significant 
quantities of oil and gas. 
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GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1 
and 2, Figure 3) 

The remaining mudstones analysed in the intervals 912m to 1280m 
and 1899m to 2256m contain below average to average organic 
contents of between 0.02% and 1.59%. Pyrolysis analysis of 
samples with TOC values greater than 1% showed only low hydrogen 
indices of between 21 and 50 indicating predominantly· humic 
kerogen content. Visual kerogen analysis shows only minor 
oil-prone kerogen content in these intervals. 
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1231 1Ieac:-u. 

1229-12lolo It MDST, a/a 85 15 * * 
1265-1280 " MOST, a/a 3.5-4.0 0.37(12) 35 100 25 85 15 * * 

1461 nli .. le Jar ... i&: 

1537-1546 .. KOST, gy-bra • 60% 4.5 0.45(9) 45 loS 10 
SST, wftt-1t IY + 10% 
SLTST, med-lt IY 

p KOST, Iy-bra 55 10 15 20 

1551 Core SST, vIIt l.Ocvd 0.l5(16)cvd 30 60 10 

1571 Barly'endaa 

1570-1585 p MOST, med IY 40 40 15 5 

p COAL, blk 70 15 15 * 
1622-1634 Ctl MDST, med 11 + 70% 2.0-3.5evd 0.l8(J5)evd 45 100 15 

SST, wftt-lt IY + mar 
COAL, blk 

P COAL, b1k 60 10 30 * 
17lolo-1759 Ctg MOST, med-lt IY, v 4.5-5.0 0.l8(21o)evd 35 45 20 

elty + 10% SST, wht-
v It IY 

P KOST, med-lt gy, v 5 80 5 10 
alty 

1888.8+1889 Core MOST, mad IY 7.0-9.0rev 1. 75(J2)rev 50 50 * 
1899-1905 Ctg MOST, med It 1)', v 2.5-4.Ocvd 10.55(1) 105 35 20 

slty + 100% SST, a/. 

Table 1 a Maturity and Kerogen Composition Data 



WELL: ROB ~OY-I 

K~ROGEN COMPOSITION KeROG~N COMI'OSIT'ON ' ''', wi I 
I". vul' Iby c.l"ul~IIUII I.gon 

...., !by nllcro~cQP'c t!lClIIUl1ahulU ~yroIV>I' d.I~1 

~ 

SAMPLE ~ VITRINITE =: 
UoI GENERALISED SPORE COLOUR REFLECTIVITY ~ ~ OEPTH ~ 

... ... ... ~ ... Q Q 

LITHOLOGY INDEX /1-101 - ... CC cc 
(METRES) 

~ (R oil av %1 i z ... i z ... ... 
:E Q 

'" c 
Ii: ~ cc :: ~ '" on < ... ... ;; '" i ;; ~ ... en ~ on 

c.:! ~ 
;;i ~ 

2000-2015 Ctl !tDST, lIIed-tt IY .. 10% 4.5-5.0 ?0.57(l) SO toO 10 
SST, wht 

2116-2131 .. !tDST, laed Iy_ed-dk 7.5-S.5t'ev 1.56(20) t'ev 70 30 GlQt' 
&Y .. IIIQt' SST, whe 

2209 Con SLTST, te gy-whe, f 8.0-10.0nv 1.70(43hev 65 35 * 1_ 

22S5 Procero .. ic 

2247-2256 Cel HDST, a/a" 30% SST, 5.0-5.5 0.62(3) 60 40 * 
whe 

Table 1b Maturity and Kerogen Composition Data 



WELL: ROB ROY-1 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

all:. PYROLYSIS SOLVENT EXTRACTION 
Z >< tXlRACI u.I Q I:-' >C ... Q .... '" '" COM~OSilION I"" ~ =", ... >C CO .. .... 

CO U .... - Z z_ 
~ "' .... 

... ... ~ ~i C Cc..i Q Q .... SAMPLE CQ '" ~ Q 

'" ~Q = ~Q =! '" .... '" :;) ~ Z ct a .... - "'- Z '" DEPTH u.I ANALYSED UTHOLOGY ....... ~ Z Q ,. e ,. .... c e c..- .,. a .-. zQ ... Z ~ ~t:" 
... ~ ... ", u~ u'" =~ ~ 

a:Z 
~ c:o ... ... ~ Q~ !~ if (METRES) C ... Q c:o .... Z .,. 

~~ 
Q-

:!: ... :;) ... ~ C '" ",,", c:o 2 '" >- Q .... CI Q e 
~I 

., 
~ '" Q ,. .... e < Q ... >- Q Q Q Q Q- >- >- -.... '" ... .... ... :: :: en :I: ... z 

774 Ubi--c._mi_ 

912-9150 Cts KDST, yel sy 0.44 

921-930 .. KDST, It 01 Sy + aar SRD 0.77 

936-951 .. KDST, a/a + IIDr SND 1.09 419 21 108 0.21 0.29 

985-1000 .. KDST, a/a 1.11 423 SO 70 O.ll 0.64 

1046-1061 .. KDST, a/a 0.95 

1092-1107 .. MOST, It 01 sy 0.91 

1137-1152 .. KDST, a/a 0.87 

1189 Apt i_ 

1183-1198 " MOST, a/a 0.86 

1%31 lIeoc_i_ 

1229-1244 " MOST, It 01 sy 1.43 428 50 70 0.07 0.77 

1265-1280 " KOST, ala 1.59 418 33 52 0.12 0.60 

1461 lIIiddle .Ju ... ic 

1537-1546 " MOST, sy-bm + 10% SLTST, 1.90 2265 119 1180 62 45 7 48 
IIIed It gy + 60% SST, vht 
-It Sy 

p MOST, sy-bru 10.90 419 296 17 0.15 17.10 

p SLTST, lied It SY 0.06 

1572 Buly Pe~_ 

1570-1585 Cts MOST, lied SY + 80% SND + 3.79 3745 99 2420 6t. S3 12 3S 
SST, wht-. It gy + IIIDr 
COAL, bUt 

p MDST, lied SY 5.19 420 249 28 0.27 17 .75 

p . COAL, blk · 55.95 410 167 21 0.19 110.95 

1622-1634 Cts MOST, lIIed SY + 70% SST, 3.710 1710 t.6 1160 31 55 13 32 
vht-v It gy + IIDr COAL, 
blk 

P MOST, TIled gy 0.85 

p COAL, blk 50.28 408 291 15 0.18 77 .85 

1744-1759 Cts MOST, lIIed-lt Sy, •• 1ty 0.90 695 77 340 38 100 9 51 
+ 10% SST, wht-v It .gy 

p MOST, TIled-It gy, •• 1ty 1.83 428 274 49 0.08 5.44 

1899-1905 Cts MOST, lied-It 8Y, v .lty -
+ 100% SST, wht.." It 8Y 

P MOST, a/a 0.31 

1921-1933 Ct8 MOST, TIled It SY, • elty -
+10% SST, wht 

P MDST, lIIed It gy, • elty 0.90 

e-
Table 2a Chemical Analysis Data 



WELL: ROB ROY-l 

CHEMICAL ANALYSIS DATA 
GENERAL DATA 

PYROLYSIS SOLVENT EXTRACTION 
" 

EXTRACT Z >< 0 U '" ... 9 - - VI VI COMPOSITION ,'I.' ...., 
"'", ... >< 0 U U - Z Z_ a.. =u ... 0 ... ~ ;:i ;i «U 0 °u '" '" 

>- «0 = ~ 0 
::0 ... ~O 9~ z '" SAMPLE ~ u= ::::I ~ Z ..... c: -'" =- .. .. ANALYSED LITHOLOGY ~ 

z 0 « ~ >< c: 
>< - «E «- -i CD 

~~ 
...., u~ ... Z ;:: ;:~ 

... <>. ... ~ u<>' U'" '" OEPTH ~ ZO <:I ... ..... ~ o~ 0- ~ .... .. u 
Z '" 

..... - ='" '" fj ... 0 <:I « «'" = =i (METRES) a.. « I>- = ,.. ::::I ... ~ ::; 
_ E 

0 oE I ~ <:I 2 >< 0 (; ,..- ~e = 0 0- ,.. .. ... ,.. 0 0 - - :z: :z: < 0 - :z: = I>-

'" CI) I>-

2000-2015 etl MOST, med-lt IY + 10% -
SST, wilt 

P MOST,lIIed-lt IY 0.02 

2116-2131 etl MOST, med Iy-med-dk IY + 0.04 
mDr SST, vht 

2255 hot.ramie 

2247-2256 " MOST, med Iy-med-dk If + -
30% SST, wilt 

P MOST, a/ a 0.85 

Table 2b Chemical Analysis Data 



EPTH 
a a a .. 
• .. 
"" • ~ 
~ 

1 

2 

7 

3 
1 

11 

1 

4 

14 

WELL: ROB ROY-l 

)( 

)( 

)( 
I )( 
I 

~ )(1 

~ 

~ 

~~ 
~ 

22as TD 

IMNATURE 

2 3 

)( 

)( 

I 
I 
I 
I 
I 
I 
I 

~I 
I 
I 
~ 
I 
I 
I 
I 
I 
I~ 

EARLY 
MRTURE 

4 

1.0 2.0 

FIGURE 

I 
I 
I 
I 
1)( 

I 
I 
I 
I 
I 
I 
I 

5 

2.5 

)( 

NIOOLE 
NATURE 

8 7 

2.7 

)( 

)( 

)( 

)( 

LRTE 
NRTURE 

s 

)( 

' .0 

SPORE COLOUR INDEX AGAINST DEPTH 

UNDIFFERENTIATED 

MIOCENE - PUOCENE 

PALAEOCENE 

MAASTRICHTIAN 

ALBIAN - CENOMANIAN 

APTIAN, 

NEOCOMIAN 

?MIDDLE JURASSIC 

EARLY PERMIAN 

PROTEAOZOtc! 

• IN-SITU. S~DRES 
~ BLEACHED OR CAVED 
)( STAINED OR REWORKED 

-- MATURITY GRADIENT 
- - - IN"ERRED MATURITY GRROIENT 
~ CRSING ~OINT 

SCI 

4.0 TAl 



DEPTH 
g 
Q .. 

2 

7 

8 

3 

11 

4 

14 

N 

c:i 
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221111 TO 

.., 
c:i 

I GI 
I 
I iii 
I 
I 
8 
I 

GIl 
I 

GIl 
I 
I GI 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

x 

. EAItI.T 
NATU~! 

... 
c:i 

In 

c:i 

x 

x 

x 
x 

x 

"IOOI.! 
"ATUIt! .. 

c:i 

x 

x 

x 

... .. 
c:i c:i 

LATE 
NATUIt! .. Q 

c:i -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

X I 

)( 

I 
I 

)( I 

IX 

PERCENTRGE REFLECTRNCE lIN OILl 

UNOIFFERENTIA TEO 

MIOCENE - PUOCENE 

PALAEOCENE 

MAASTRICHTIAN 

ALBIAN - CENOMANIAN 

APTIAN, 

NEOCOMIAN 

7MIOOl.E JURASSIC 

)( EARLY PERMIAN 

)( 

x 
PROTEROZOIC' 

• IN-SITU YIT~INIT! 
I.I'TINITE/CAVINGS 
INEItTINITE/It!WOItKEa 

- "ATUIUTT QItADIENT 
- - - INI'ERItED NATUItITT GRADIENT 
~ CASING ~OINT 

Q Q ... .,; 

FIGURE 2 VITRINITE REFLECTRNCE RGRINST DEPTH 



ltob ltoy-1 

1537-1546m . 

?ltiddle Juraaaic 

sct 4.5 

Pr/Ph • 1.08 

Pr/a-C17 • 0.76 

Ph/a-C18 • . 0.58 

cpt • 1. 70 

I 
I 
j: 
Ii 
I' 
" I 

i' 
I 

_~i"""'41l) .~ '- ) ~ -----

Rob ltoy-l 

l570-15851D 

Early Permiaa 

SCI 4.5 

Pr/Ph • 1.46 

Pr/n-C17 • 0.43 

Ph/a-C18 • 0.34 

CPI • MDP 

ltob ltoy-l 

1622-1634ID 

Earl y Permiaa 

SCt 4.5 

Pr/Ph • l.24 

Pr/a-C17 • 0.42 

Ph/a-Cl8 • 0.35 

CPt • MDP 

,. . 

): 
l 

Figure 3a 



\. 

!lob Q.oy-l 

1144-1159aa 

Early Pef'lllian 

SCt 4.5-5.0 

P~/Ph • 1.39 

P~/Il-Cl1 • 0.13 

Ph/Il-C18 • 0.49 

CPt • 1.68 

Figure 3b 



r-miWl~~~n----------------------------------_ 

ROP ROY-I 

SA/'!PlE 582-S'}5t1 
2.5 

SELECTED CLASS 
IN SITU SPORES 
DlEACI£D/CAVINGS 
STAINED/REWORkED 

SAMPlE 637-642" 
3.0 3.5 3.S 4.0 6.5 

SELECTED ClASS 
IN SITU SPORES 
BlEACI£D/CAV I NGS 
STAINED/REWORkED 

RANGE CIUtT 
2.S-2.5 I 

o 
o 

RANGE COUNT 
3.0-3.0 

o 
3.5-6.5 4 

I IN SITU POPt.l.A TlON 

..... 1011. 
20 

15 

10 

5 

• 
& ~ • ~ :. ~. ~ • ~ &0 

SPOR£ CIl.~ INDEX 

......... 1. 
20 

15 

10 

&. A 

&~.~.~7.~&. 
6P(JIE CIl.~ INDEX 

ROB ROy-I 

SAMPlE 777-79Qn 
3.0 3.5 4.0 6.0 

SELECTED g,ASS 
IN SITU SPOR£9 
BlEACI£D/CAVINGS 
STAINED/REWORkED 

6At1PlE M9-86OM 

RANGE crutT 
3.0-3.0 

o 
3.5-6.0 3 

3.0 3.5 3.5 3.S 3.5 4.5 4.5 5.0 5.0 5.0 
7.0 

mEcIEg CLASS 
IN SITU SPORES 
BlEACHED/CAVINGS 
STAINED/REWORKED 

RAo&: C(U!T 
3.0-3.5 5 

o 
4.5-7.0 (0 

I IN SITU POPUlATION 

......... 1. 
20 

IS 

10 

5 

• • • 4 • • 7 • • ao 

SPORE COl.~ INDEX 

... ........ 
20 

15 

10 

5 

I a _ 4 •• 7 • • •• 

SPORE COl.~ INDEX 



miWl~~~n,--------------------------------__ 
ROB !<OY-I 

SAMPlE 912-915n 
3.0,3.03.03.5 3.5 3.5 3.54.04.05.0 
5.0 5.0 5.5 5.5 5.5 6.0 6.5 7.0 

SELECTEP ClASS RANGE COUNT 
IN-SITU SPORES 3.0-3.5 7 
BLEACHED OR CAllED 0 
STAINED OR REWORICED 4.0-7.0 " 

SAI1PLE 9B5-IOOOH 
2.5 3.0 3.0 3.5 4.0 4.0 4.0 4.0 4.0 4.5 
4.5 5.0 5.0 5.0 7.0 

SElECTEP ClASS 
IN-SITU SPORES 
BlEACHED OR CAYED 
STAINED OR REWORtcED 

RANGE COUNT 
3 . 0-3.5 3 
2. 5-2.5 

4.0-7.0 " 

liN SITU POPtLAIION 

.... IUI .. 
20 

15 

10 

5 

• a _ 4 • • p • • 10 

SPORE CIllIUI INDEX 

.... IUII. 
20 

15 

10 

5 

a a _ 4 •• 7 • • 10 

SI'OIiE CILIUI INDEX 

SAnflE lOil-II07" 
3.0 4.5 

SElECTEP g.,ASS 
IN-SITU SPORES 
BlEAD£D OR CAllED 
STAINED ORREWORICED 

SN1f'lE "D3- "98H 
2.5 3.0 3.5 4.0 4.5 

RANIiE COUNT 

° 3.0-3.0 I 
4.5-4.5 

SELECTEP CLASS RAUliE COUNT 
IN-SITU SPORES 3.5-4.0 2 
BLEACHED OR CAllED 2.5-3.0 2 
STAINED OR REWORICED 4.5-4.5 

I IN SITU POPtA..ATlON 

IUD. IUI_ 
20 

15 

10 

5 

n A 

'. ~ .. 4 :t- ~ ., • ~ " '0 

SPORE CILOUR INDEX 

.... u_ 
20 

15 

10 

5 

'. a .. ~ :t • ~ ~ ~ .0 
SPORE COlOUR INDEX 



... 
o 

~I::~n ____________________________ __ 

ROB ROY-I 

SN!PlE 1265- I 280M 
3.0 3.5 3.5 ~.O ~.O ~.O ~.5 ~.5 5.0 5.0 
5.0 5.0 5.0 5.0 5.5 5.5 5.5 5.5 5.5 6.0 

SELECTED CLASS RANGE COUNT 
IN-SITU SPORES 3.5-~.0 5 
BlEACt£D OR CAllED 3.0-3.0 
STAINED OR REUORt<ED ~.5-6.0 I~ 

SAt1PlE 1537-15~6n 

1.5 3.0 3.0 3.5 ~.5 

SELECTEP CLASS 
IN-SHU SPORES 
BLEACt£D OR CAllED 
STAINED OR REWORkED 

RANGE C!l!.MT 
~.5-~.5 

1.5-3.5 4 
o 

I IN SITU POPtLATlIlN 

... 1r1Ul •• 
20 

15 

10 

5 

• a _ • • • 7 • • 10 

SPORE COLOUR INDEX 

... 1r1W •• 
20 

10 

5 

I a a 4 • • 7 • • 10 

SPORE COLOUR INDEI 

ROB ROV-I 

SNf'lE 1551" 
3.0 

SELECTED ClASS 
IN SITU SPORES 
BlEACHED/CAVINBS 
STAINED/REWORKED 

SN1PlE 1622-1634" 

RANGE COUNT 
o 

3.0-3.0 I 
o 

2.0 2.5 2.5 3.0 3.0 3.0 3.5 

SELECTED ClASS . RIIt'§E CMT 
IN-SITU SPORES 0 
BlEACt£D OR CAllED _1.0-3.5 7 
STAINED OR REWRKED 0 

I IN SITU POPtI..ATlIlN 

_1r1Ul .. 
20 

10 

5 

n 
t. a :. ~ • ~ 7 • ~ .0 

SPORE COLOUR INDEX 

.... IUI .. 
20 

15 

10 

5 

'. ~.l..~:'~ ~:.~ '.0 
SPORE C(LOUR I NIlE I 



a. 

~I~n ________________________ __ 

ROD ROY-I 

SA!1PlE 1711-175'Jft 
2.5 3.0 3.5 3.5 4.0 4.5 5.0 5.5 6.0 7.0 

SELECTED CLASS 
1M-SITU SPORES 
BlEACI£D OR CAllED 
STAINED OR REWQRj([D 

SAI1PbE IBB8.B-IOQ?H 

RANGE COUNT 
4.5-5.0 2 
2.5-4.0 5 
5.5-7.0 3 

7.0 7.0 7.5 7.5 B.O 0.0 B.O ,B.O B.O 0.0 
0.0 0.0 8.0 0.0 0.5 0.5 0.5 0.5 0.5 0.5 
0.5 8.5 9.0 9.0 9.0 9.0 9.0 

SELECTED ClASS 
IN SITU SPORES 
BlEACHED/CAYINGS 
STAIHED/REWORICED . 

o 
o 

7.0-9.0 27 

I IN SITU PI»'U..ATlIlN. 

.... IUI .. 
20 

15 

10 

I a _ 4 • • ~ • • 10 

SI'ORE C(UU~ INllEX 

.... IUII. 
20 

15 

10 

5 

I ~ • 4 • • 7 • • 10 

SPORE COl.WR INDEX 

ROD RPY-I 

5N1PU 1tm-1'l95tt 
2.5 4.0 4.0 

SElECTED CLASS IW!6E gun 
IN-51 TU SPORES 0 
IlL£ACHED OR CAllED 2.5-4.0 3 
STAINED OR REWQRj([O 0 

SAt1PbE 2000-291::jft 
4.5 5.0 0.0 

SElECTED CLASS 
IN-SITU SPORES 

RNg; ewu 
4.5-5.0 2 

BlEACHED OR CAllED 0 
STAINED OR REWORI(ED 0.0-0.0 I 

I IN SITU PIlPU..ATlIlN 

_.IUII • 
20 

15 

10 

5 

n H 
'a a :. :. :. • ~. ~ ~ t .. 

SI'ORE COLOUR INDE X 

.... IUII. 
20 

15 

10 

'a ' :.' :.' ~. ~' ~' ~. ~. ~·Ia .. 

6f'OIi£ COLOUR I NDE. 



1~/1~~~n. __________________________________ _ 

ROD ROY-I 

SAMPLE 2116-2131" 
7.5 7.5 7.5 7.5 7.5 B.O B.O B.O B.O B.O 
8.5 

SELECTED PLASS RANGE COUNT 
IN-SITU SPORES 0 
DlEAO£D OR CAllED 0 
STAINED OR REWORKED 7.5-8.5 II 

SAtIPlE 220'3t1 
8.0 10.0 

SElECTED PLASS 
IN SITU SPORES 
DlEAO£D/CAV I NBS 
STAINED/REWORKED 

RANGE COUNT 
o 
o 

B.O-IO.O 2 

I IN SITU POPUlATION 

.... UI. 
20 

15 

10 

a a • 4 • • ? • • &0 

SPORE (:lLOUR INDEX 

.... UI. 
20 

15 

10 

• • • 4 •• r _ • 10 

SPORE ClLOUR INDEX 

@O8 ROY-I 

SAMPLE 2247-2~ 

3.0 4.5 5.0 5.0 5.5 7.0 B.O 9.5 

SElECTED ClASS RANGE gutT 
IN-SITU SPORES 5.0-5.5 3 
DlEACt£D OR CAllED 3.0-4.5 2 
STAINED OR REWORKED 7.0-9.5 3 

I IN SITU POPUlATION 

.... IUI .. 
20 

15 

10 

5 

n rL AA A 

'. ~ ~.~ ~ ~.~ :.~ '.0 
SPORE ClLOUR INOEX 



SAIII'L[ 582-59511 

0.21 0.28 0.29 0.29 0.30 0.30 0.30 0.30 0.31 0.31 
0.11 0.31 0.31 0.32 0.32 0.32 0.32 0.32 0.32 o.n 
0.11 0.31 0.31 0.33 o.n 0.14 0.14 0.14 0.» 0.» 
0.» 0.36 0.36 0.31 0.45 

sumu CLASS @A!!6{ III tlllJ Otll S!.!!EY 
II ~IIU VII@IMm 0.21-0.31 14 0.32 0.82 

IM£RJIlm/R£IIDIlU 0.45-0.45 0.45 

Rtl Ul-641ft 
0.25 0.21 0.21 0.21 0.30 0.31 0.32 0.32 0.32 0.12 
0.11 0.14 0.» 

sumu nm au&[ III co!!n &VIII SUlY 
II SIIU VIJRI.m 0.25-0.» 13 0.31 0.03 

IlUlll[I II" IUillI6S 

30 

20 

15 

10 

5 

~ ;.: l. t. i!. i!. i!. i!. i!it..tit.. 
VIIIIIlIl WUtlAill ( hIM I I 

IUllJ[I II" IUII1I&5 

30 

15 

10 

0.2 0.4 0.6 0 •• I~' 1~2 i~4 i~. i~. t.O t,2· t. 
Vllilim IULUIAIIIl ( IWOI I I 

SAlIfU 111-19011 
8.21 0.21 0.28 0.21 0.290.30 0.30 0.30 0.310.31 
'.31 0.1I 0.31 8.31 0.32 0.32 0.32 0.32 O.ll 0.11 
0.14 0.36 0.11 0.40 0.41 0.56 0.59 U3 •• " 0.12 

snm{l CUSS @AI§( III CIllJ 0111 SJ.DfY 
II SIIU Vllilim t.Zl-0.31 23 0.31 0.02 

III£IIIIII(/R£IIOIU. "'0-0.12 0.51 0.11 

SME '48-16011 
0.260.210.21 0.30 0.30 0.31 0.32 0.33 0.33 0.14 

0.14 O.li 0.19 O.~ 0.51 UI U2 0.64 0.'4 0.61 
0.61 0.12 0.14 0.14 '.14 0.15 0.11 '.11 0.11 0.12 ... , 

sumu nASS @AI§( III CIUI .vlll SUlY 
I. 511U VII"III£· 0.2'-0.19 13 '.12 0.04 

I.UIl.II£/R£ .... I£. 0.54-0.11 I. 0.1' 0.~ 

PI£I II" IUII165 

30 

20 

15 

10 

t.2 0 •• 0.' I •• 1.0 1.2 I .• U I .• 2.0 .2 2 •• 
Vllilim IUU£lAIIl ( bUIll I I 

IIIIIIII[1 II" !£ADII6S 
30 

15 

10 

5 

VIIII.IIE I£fUCJAIIl ( ... I I 



• 

» 
"0 
"0 
CD 
~ a. 
x' 
I\l 
CT 

L~I~=~'------------------------------

SAil'\.( 912-91511 
0.320.34 0.35 O.lI. 0.31 ' . 38 e.38 0.48 0.41 0.42 
0.'50. 45 0.46 0." 0.41 •••• 0. " '.51 0.54 0.54 
0.550.550.55 0.5& 0.56 0.51 e.58 '.58 0.59 0.59 
0.£0 f .60 0.62 0.6] 0.65 0.65 0.66 0.66 0." 0.12 
0.120.7' 0.76 0.810.830.11 o.n 0.97 

~l£CIn gASS IA!!!{ II! CIU' AV11' ~I·IU 
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SAHUL SHOAL-l WELL 

SUMMARY 

Spore colour and vitrinite reflectance analysis of samples from 
the interval 521m to 3750m of · the Sahul Shoal-l well have shown 
that the well section is immature to 900m, early mature between 
900m and 1900m, middle mature between 1900m and 3200m and late 
mature between 3200m and 3802m TD. The vitrinite reflectance 
gradient shows l300m of missing section at the unconformity at 
l793m, removed during Late Triassic to Cretaceous uplift and 
erosion. Extrapolation of the maturity gradients to seabed shows 
that the maximum depth of burial of the well section was some 800m 
greater than that of the present day. Maximum burial occured 
sometime during the Oligocene to Recent. A cumulative total of 
800m of Oligocene to Recent section is missing at unconformities 
above 854m. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 11° 25' 36"S, 124° 32' 50"E. 

Operator and date of drilling: Bocal, 1970. 

Well Status: Plugged and abandoned. 

TD: 3802:n. 

Mud data: Seawater/gel mud system: Seabed to 997m. 
Brackish water/gel/lignosulphate mud converted low 
solids Dextrid system: 997m to 2774m. 
Kalzan XC polymer low solids mud: 2774m to 3774m. 
Bentonite/lignosulphonite: 3774m to 3802m TO. 

Casing data: 30" at 62m. 20" at 304m, 133/S" at 984m. 95/S" at 
2756m. 

BHT data: 40 0 e at 985m, stopped circulation time unknown . 
58°e at 1956m, stopped circulation time unknown. 
75°e at 276Sm, stopped circulation time unknown. 

114°e at 3585m. stopped circulation time unknown. 
104°e at 37S3m. stopped circulation time unknown. 

Elevation: RT 9.5m ASL. 

Water depth: 28m. 
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Interval analysed: 52lm to 375Om. 

Age of interval analysed: 

Miocene-Recent 
Oligocene 
Eocene 
Palaeocene 
Cretaceous 
Late Triassic 
Middle Triassic 
Early Triass ic 
Late Permian 

SAHUL SHOAL-l WELL 

Depths (in metres) 

521- 875 
875-1161 

1161-1600 
1600-1661 
1661-1793 
1793-2767 
2767-3261 
3261-3740 
3740-3750 

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

Maturation data quality: 

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

b) Spore Colour Index: The samples analysed yielded 
suf fic ient sporomorphs for measurements but 
interpretation was hindered by caved and reworked 
sporomorphs. Results: Fair. 

Source rock data quality: No analyses performed. 

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

Spore colour index values rise from around 3 SCI units at 854m to 
8 SCI units at 375Om. Vitrinite reflectance results rise from 
0.3% to 0.8% over the same interval. There is a marked break in 
the vitrinite reflectance gradient at l793m consistent with uplift 
and erosion of l300m of Late Triassic to Cretaceous sediments at 
the unconformity at this depth. Extrapolation of the maturity 
gradients to seabed shows that the maximum depth of burial of the 
well section was around 800m greater than present day burial 
depths and was reached sometime during the Oligocene to Recent. A 
cumulative total of 800m of Oligocene to Recent section is missing 
at unconformities above 854m. 

The results show that the well section is immature to 900m, early 
mature between 900m and 1900m, middle mature between 1900m and 
3200m and late mature between 3200m and 3802m TO. 
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KEROGEN COMPOSITION KEROGEN COMPOSI nON 1% WLI 
I"', yoU (by calculauon Irom 
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SAMPLE ~ VITRINITE .... .... 
GENERAUSED SPORE COLOUR ... ... 

OEPTH u.I REFLECTIVITY ... ... 
~ ~ ~ 

.... ~ ... I;) 0 LITHOLOGY INDEX (1-101 ... .... cr: cr: 
(METRES) 

~ (R oil av %) z z ... ! z ... ... 
~ ~ 

0 c c i: cr: i: on < cr: .... ... cr: .... on 

~ C ... .... >-en ;; on !: ;; C >C 
~ C 
~ ~ 

37 •• K __ Iee.Dt 

521-537 etl LST, ¥ht * * 
854 .. MDST, dk IY, alldy 3.0 0.32(2) 

875 Olipc:eae 

1161 be. 

1524-1540 .. MDST, It IY, calc 4.5 0.35(1) 

1600 Pal_e_ 

1661 Cr.teeo ... 

1793 Lat. Tri ... ic 

1966-1982 " MDST, lIled 8Y 4.5-5.5 0.58(10) 

2454-2/070 " SLTST, It Ir 1t rd 6.0-6.5 0.64(34) 
bru, ndy + 20% 
MDst, ala 

2767 Ili. ... l. Tri ... ic 

2896:-2912 n MDst, lIlad dk IY + 6.5-7.0 0.66(52) 
10% MDST, lIlod bra + 
10% SST, vht 

3161 lit CoodviD r- . 
3354-3369 " ItDST, lIled IY; alcy + 7.0-7.S 0.73(22) 

10% MDST, mod bro, 
slty + IIlDr SST, a/. 

3740 Ilylad .ay ... I ... 

3735-3750 .. ItDst, dk 11 8.0 0.79(2/0) 

. 

Table 1 Maturity and Kerogen Composition Data 
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SCOTT REEF-l WELL 

SUMMARY 

Vitrinite reflectance and spore colour index analysis of samples 
from the interval 732m to 4619m of the Scott Reef-l well shows 
that the well section is immature to l700m, early mature between 
l700m and 3200m, middle mature between 3200m and 440Om, late 
mature between 4400m and 4600m and post mature between 4600m and 
4730m TO. Sediments below around 4600m are mature enough to 
generate significant quantities of gas from potential sources 
within the well section. 

The maturity gradients show no evidence of any major erosional 
unconformities within the section analysed and extrapolation of 
the gradient to seabed suggests that 200m of Oligocene to Recent 
section is missing above 22S6m. The maximum depth of burial of 
the well section was 200m greater than present day burial depths. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 14° 04' 34"S, 121°49' 28.8"!. 

Operator and date of drilling: Bocal, 1971. 

Well Status: Suspended gas condensate discovery with oil shows. 

TO: 4730m. 

Mud data: Seawater with Q mix slugs: Seabed to 1783m. 
Low solids, seawater/Oextrid mud system: 1783m to 3396m. 
Seawater/Oextrid mud system: 3396m to 4730m TD. 

Casing data: 30" at 83m, 20" at 316m, 133/8" at l77lm, 95/8" at 
3383m, 7" liner set between 3274m and 44l2m. 

BRT data: 54°C at l787m, stopped circulation time unknown. 
55°C at 2744m, stopped circulation time unknown. 
6l.S o C at 3395m, stopped circulation time unknown. 
103°C at 4410m, stopped circulation time unknown. 

Elevation: Rr 9.5m ASL. 

Water depth: 49.Sm. 

Interval analysed: 732m to 4619m. 



• 
Age of interval analysed: 

Miocene-Recent 
Oligocene 
Eocene 
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Late Cretaceous 
Early-Late Cretaceous 
Late Jurassic 
Early-Middle Jurassic 
Late Triassic 

SCOTT REEF-l WELL 

Depths (in metres) 

732-2275 
2275-2363 
2363-3383 
3383-3671 
3671-4259 
4259-4293 
4293-4355 
4355-4619 

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

Maturation data quality: 

a) Vitrinite reflectance: - The samples analysed generally 
yielded sufficient vitrinite for measurements but 
also contain abundant caved material. Sparse 
sampling due to lithological factors has made 
interpretation of a reflectance gradient difficult. 
Results: Fair. 

b) Spore Colour Index: The samples analysed generally 
yielded sufficient sporomorphs for reliable 
measurements. Sparse sampling due to lithological 
factors has made _ interpretation of a spore colour 
index gradient difficult. Results: Fair. 

Source rock data quality: No analyses performed. 

Gas chromatography run at: 4299m to 4308m. 

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

Spore -colour index values are interpreted as rising steadily from 
around 2.5 SCI units at 732m to around 6 SCI units at 4300m. 
Below this depth values rise rapidly from 6 SCI units to 9 SCI 
units at 4730m TD. Vitrinite reflectance results ri'se steadily 
from. interpreted values of 0.33% at 2256m to around 0.55% at 
430Om. Below this depth values rise rapdily from 0.55% to in 
excess of 1. 5% at 4730m ID. The non-linearity in the maturity 
gradient below 4300m is interpreted as being due to an igneous 
intrusive close to the base of the well section. Interpretation 
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SCOTT REEF-l WELL 

of the maturity gradients has been hindered by the lack of 
suitable lithologies for analysis in the predominantly limestone 
sequence above 365Om. The interpreted maturity gradients show no 
evidence of any major erosional unconformities within the section 
analysed and extrapolation of the gradient to the seabed shows 
that around 200m of Oligocene to Recent section is missing above 
2256m. The maximum depth of burial of the well section was some 
200m greater than present day burial depths. 

The results show that the well section is immature to l10Om, early 
mature between 1100m and 320Om, middle mature between 3200m and 
4400m, late mature between 4400m and 4600m and post mature between 
4600m and 4130m TD. The section below around 4600m is 
sufficiently mature to generate gas from potential source rocks in 
the section. 

MIGRANT HYDROCARBONS (Table 2, Figure 3) 

Extraction of samples at 4299m to 4308m and 4381m to 4390m taken 
over the tested interval 4300m to 4306m and 4381m to 4381m yielded 
only small quantities of extractable bitumen. Gas chromatography 
of the sample at 4299m to 4308m shows that it contains small 
quantities of hydrocarbons derived from mature waxy kerogens. 

• 



WELL: SCOTT REEF-1 

KEROGEN COMPOSITION KEROGEN COMPOSITION I"" wI I 
(~o vol.1 (by calculdhOIl trom 

IoU (by m,crolCO~'c eum,n.uollt pyrOlyl'1 dalal 
Q.. 

• 
SAMPLE ~ VITRINITE ..- ..-GENERALISED SPORE COLOUR ... ... IoU REFLECTIVITY .... ... ... DEPTH ... .... ..- ... 0 0 ....I 

LITHOLOGY INDEX 11-101 - ... ... ... - II: '" Q.. 

(R oil all %1 :z :z ... ~ :z ... ... (METRESI ~ ;:: Q C C = II: ;; = '" '" ct II: ... ... 
~ ... :; c .... ... ~ en 

~ '" ~ c >< 
~ c 
C ~ 

59 llioc--.cellt 

732-747 ets LST, wht 2.5 * 
1671-1692 .. LST, tItIt-off tItIt 4.5rew * 
2256-2271 .. LST, It ." ul 4.0 0.33(18) 

2275 Ol,-oc ... 

2363 Boceae 

3383 Pal_e .. 

3497 'fIIr0lliaa-
..... eri.elat i .. 

3671 Late 1Ieoc:_iaa-
ee-i .. 

3674-3689 etl KDST, lied 1t 11 + 7.o-9.5rew 1.55(40)rew 
10% LST, vile 

4085-4101 .. MDST, dk S1 6 . 5 0.49(6) 

4259 Late Jar ... i.e 

4268-4284 .. MDST, lIIed S1 5.0 0.53(2) 

4289 Vole .. i.e. 

4293 1ar1rt1idc1le J_ ... ie 

4314-4329 .. KDST, lIIed dk SY 5.0-5.5 0 . 59(3) 

4355 Late Tri ... i.e 

4421-4436 .. MDST, sed S1 • 60% 5.5 0.94(6) 
SLTST, vile-off vIIt 

4604-4619 " MOST, lIIed It IY 8.5-9.0 1.49(4) 

Table 1 Maturity and Kerogen Composition Data 



WELL: Scott Reef-l 

I CHEMICAL ANALYSIS DATA 
GENERAL DATA 

PYROLYSIS SOLVENT EXTRACTION 
z x ElIRAcr 
0 '-' x .... 0 - - '" '" CQMl'QSIIION '''' 

..... 
CD..: ... >C 0 .... .... .... - z z_ c.. ""u ~ 

0 ... ~ ... - C c .... ° 0 .... gi "' ~ Co ~ Q - .. or:: ... :!a : 2 ~a z 

~j 
SAMPLE . .... oc ::> ~ z ;e oc - 'd'" ANALYSED liTHOLOGY ....... 

~ 
z e C ;t . x_ ~[ c~ 

~i. -; ..... ... z ... Q, ...... ....... DEPTH ..... Zo r.:t 
~ - ;:0:- .... .e 

~r 
a.e Q, Ir .... z ... or:: or::'" c.. C ... 0 ::> ... ~ C a ae .~ (METRES) r.:t oc ~ 

2 :E ~ a x 0 Q a- ,.. ,..- ~e oc 
'" :I: :z: ~ 

... Q ... ,.. Q 
~ < ~ :z: oc ... 

'" '" ... • 
4299-4308 etl !tOST. IUd IY • Dr SST. 0.80 515 66 165 21 26 6 68 wilt 

4381-4390 " !tOST. IDed,ed dk 8Y • 0.58 160 28 10: SST, wilt 

\ 

Table 2 Chemical Analysis Data 
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SUMMARY 

Geochemical analysis of samples from the interval l463m to 3034m 
of the Skua-l well has shown that the well section is ~ature to 
180Om, early mature between 1800m and 25?0iD and .middle mature 
below this depth to 3048m TD. The maturl.ty gradl.ents show no 
evidence of any major erosional unconformities in the section 
analysed. Extrapolation of the gradients to surface does not 
provide evidence of any large amounts of Palaeocene or younger 
section missing above 1463m. The sediments analysed are presently 
at or near their maximum. depths of burial. 

Algal rich coals and mudstones in the interval 2427m to 3034m of 
the Petrel Formation: Member "ell have very good oil and good gas 
source potential and will have already generated significant 
quantities of oil. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Locat ion: 12 ° 30' 19"5, 124 ° 25' 5S IIE. 

Operator and date of drilling: Arco Australia Ltd, 1974. 

Well Status: Plugged and abandoned. 

TD: 304Sm. 

Mud Data: Seawater and high viscosity pills: Seabed to 1235m. 
Seawater/Spersene/XP 20 system: 1235m to 304Sm TD. 

Casing data: 3011 at 126m, 20" at 243m, 133/8" at 1221m, 95 IS" at 
2064m. 

BHT data: 60.SoC at 1230.Sm. stopped circulation time unknown. 
6S o C at 1SS5m, stopped circulation time unknown. 
92°C at 3039m, stopped circulation time unknown. 

Elevation: RT 29.5m ASL. 

Water depth: aD. Sm. 

Interval analysed: l463m to 3034m. 



Age of interval analysed: 

Palaeocene 
Early-Late Cretaceous 
Middle Jurassic 
Early Jurassic 
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Depths (in metres) 

1463-1898 
1898-2418 
2418-2803 
2803-3034 

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

Maturation data quality: 

a) Vitrinite Reflectance: The samples analysed contained 
enough vitrinitic kerogen for measurements, 
measurements were complicated by abundant reworked 
material. Results: Fair. 

b) Spore Colour Index: The samples analysed contained 
sufficient sporomorphs for measurements. 
Interpretation was hampered by abundant reworked 
material. Results: Fair. 

Source rock data quality: Good. 

Gas chromatography run at: 2427m to 2439m, 2540m to 2549m, 2637m 
to 264Om, 2659m to 2674m, 2768m to 2787m, 2823m to 
2835m, 2991m to 3000m and 3021m to 3034m. 

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

Interpreted spore colour index values rise from 3 SCI units at 
1463m to · around 5.5 SCI units at 3034m. Vitrinite reflectance 
results rise from around 0.3% to 0.57% over the same interval. 
The results show that the well section is immature to around 
180Om. early mature between 1800m and 2500m and middle mature 
between 2500m and 3048m TO. The maturity gradients show no 
evidence of any major uplift and erosion at unconformities within 
the section analysed. Extrapolation of the gradients to seabed 
suggests that little Palaeocene and younger section is missing 
above 1463m. The sediments analysed are currently at or near 
their max~um depths of burial. 
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OIL AND GAS SOURCE ROCKS (Tables 1 and 2. Figure 3) 

The well developed coals and organically rich mudstones in the 
interval 2427m to 3034m of the Petrel Formation: Member "c" 
contain abundant oil-prone kerogen. Pyrolysis analysis shows high 
hydrogen indices of between 301 and 533 associated with low oxygen 
indices of between 8 and 25 for the coals analysed. These figures 
indicate between 35% to 70% oil-prone kerogen content. The low 
!max figures suggest that much of this oil-prone material is algal 
material. 

The interbedded mudstone.s are organically rich in the intervals 
2457m to 2674m (1.12% to 7.88%) and 2823m to 3034m (2.73% to 
7.89%). In the lower interval high organic carbon contents are 
restricted to dark grey. carbonaceous mudstones which make up 
around 30% of the argillaceous sediments in this section. These 
mudstones have relatively high hydrogen indices of between 119 and 
420 and contain between 10% and 65% oil-prone kerogen. The low 
Tmax figures suggest that the major part of the oil-prone kerogen 
is algal material. 

Extraction. fractionation and " gas chromatography analyses of 
source rocks at 2427m to 2439m. 254Om. to 2549m. 2637m to 2640m, 
2659m to 2674m, 2768m to 2787m, 2823m to 2835m, 299lm to 3000m and 
302lm to 3034m shows that all these samples contain hydrocarbons 
derived from an early to middle mature source containing 
predominantly algal sapropel mixed with smaller quantities of waxy 
sapropel. 

The coals and mudstones in the interval 2427m to 3034m have very 
good oil and gas source potential. Although presently only early · 
mature to middle mature, these source rocks are organically rich 
enough to have already generated significant quantities of an 
"early mature" oil. 

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

The limestones of the Palaeocene section and mudstones and 
interbedded sandstones of the Late Albian to Maastrichtian have 
not been analysed for potential source rocks. Regional evidence 
suggests that these intervals have no significant oil or gas 
source potential~ 

Mudstones interbedded with coals in the interval 2689m to 2835m 
and lighter coloured, organically lean to fair mudstones in the 
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interval 2912m to 3034m contain between 0.73% and 1.86% organic 
carbon. Pyrolysis analysis shows that these mudstones contain 
only humic kerogen and therefore have no· significant oil source 
potential. 



WELL: SKU4-1 . 

KEROGEN COMPOSITION KEROGEN COMPOSI TlON I", ... 1.1 
I', _oil !bV calculatIon Irom 

\.I,j Ibv mIcroscopIC e.amonaloonl pvrolvsls datal 
~ 

SAMPLE ~ VITRINITE - -GENERALISEO SPORE COLOUR ... ... 
OEPTH \.I,j REFLECTIVITY ... ... ... 

~ ... - ~ ~ 
0 0 LITHOLOGY INDEX (1-10) ... - ... ae: ~ i ... ! ae: I METRES I fR oil av %1 z z ... ... ~ 0 < ... 

~ ae: ;: en < < ae: ... ae: ... en ... :; < i ~ >-en ~ en :; x 
c.:I < 
~ ~ 

1372 'al_au 

1463-1476 Ctl LST, yel-IY, " erl ],0 0.500hev 75 25 • 
1756-1768 " LST, off-wt 3.0 0.3S(1 ) 70 20 10 

1898 LaCe Albie-
It ... trichcia 

2122-2134 " MOST, 1t IY, v calc 4.0 0.53(8hev 30 60 10 

2396-2409 " MDST, meel IY • 30% 2.Ocvd 0.71(8hev 60 40 aanr 50 50 * * MOST, dt IY • mar 
SST, wt 

2418 Ili .. l. Jar ... ic 

2427-2439 p COAL, bit 35 20 15 30 

2457-2470 P MDST, med_eel <it IY 45 25 10 20 

2488-2497 P MOST, <it IY 45 35 10 10 

2540-2549 P COAL, b1t 0.48(44) 40 25 2S 10 

2564-2579 Ctl COAL, b1t • 30% MOST, 5.0 0.45(16) 40 50 10 
It IY 811 • meet IY • 10% SST, wt 

P MOST, .1. 3S 50 5 10 

P COAL, bit 3S 20 25 20 

2582-2595 P COAL, blt 0.47(11) 55 10 25 10 

2598-2607 P COAL, bit 40 10 40 10 

2637-2640 P COAL, blt 0.49(19) 20 10 45 25 

P MOST, It IY 811 35 50 15 * 
2643-2655 P MDST, It 1DIId IY 20 60 10 10 

P COAL, bit 40 10 30 20 

2659-2674 P MDST , me<i 8Y 10 45 10 35 

p COAL, bit 35 15 35 15 

2689-2701 p COAL, bit 0.45<t2>t.1V 45 10 30 15 

2704-2716 Ctl MDST, It _<i IY • 10% 5.0 0.50(28) 30 45 25 
COAL 

P COAL 35 10 35 20 

2720-2729 P MDST, It meet 8Y 45 50 5 * 
P COAL, bit 45 10 30 15 

2768-2787 p COAL, b1t 0.41( 26)LIlV 15 20 45 20 

2803 . Berly Jur ... ic 

2823-2835 p MDST, It IY 8D 55 40 5 * 
P MOST, <it IY, cub 10 25 45 20 

2912-2918 Ct8 MDST, It 8Y ID. 30% 5.0-6.0 0.550) 35 55 10 
MDST, <it 8Y, cerb + 
10% SST, we-le 8Y 

p MOST, <it 8Y, carb 35 45 10 10 

Table 1 a Maturity and Kerogen Composition Data 
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KEROGEN COMPOSJlION KEROGEN COMPOSITION I ....... 1 
I"'. voil Iby ealeulallon Iram 

IoU 
Ibv n"era~eoOle elamonallanl ~yralvsls dalal 

Q. 

SAMPLE ~ VITRINITE ... :: GENERAUSED SPORE COLOUR ... 
IoU REFLECTIVITY ... ... ... DEPTH ~ ~ 

... ... 0 o· ...j 

UTHOLOGY INDEX 11-101 
... - - .., .., 

(METRES) 
Q. IR oil av %) ! z ... ! z ... ... 
~ 0 « « ;: .., 

~ .., a.. "" 
en en < >- ... ... :; « i :; ~ V) ~ en « .. 
<:I « 
~ ~ 

2942-2948 P ~OST, dt 11, earb 35 35 20 10 

2970-2979 P MOST, it 11 In ..... ed IY 40 60 * * 
P MOST, dt 11, earb 35 30 25 10 

2991-3000 P MOST, 1t IY p ..... ed 11 65 lS * * 
P MOST, dt 11, earb 60 30 10 * 

3011-3034 et8 SST, ¥be-it 81 + 30% 5.5 0.590) 30 60 10 
KOST, it 11 IU + =ed 
11 + 20% MOST, dt 81, 
eub 

p MOST, 1 t 11 8U __ d 11 40 60 * * 
P KDST, dt 11, eub 10 40 40 10 

LIlV: Low Reflectin8 
Vierinite 

Table 1b Maturity and Kerogen Composition Data 
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GENERAL DATA 
CHEMICAL ANALYSIS DATA 

PYROLYSIS SOLVENT EXTRACTION ;/! 

'. 
z )( EXTRACT UoI 0 ~ )( ... ca ~ en '" CDMPOSITION 1-.1 Q. =~ ... )( ca -- u ~ 

~ Z_ 
~ ""u ... ca ... !!: !i ~ 

u- ca · 
SAMPLE <0 "" !!: ca ~...; = =u .. .. u"" :::I !!: z ;t s ;1 ~c:I 

~I ~e s~ 
z '" OEPTH ~ ANALYSEO LITHOLOGY u ... ~ Z 

~ )(~ ~! 
0 

i O ~ ... z ;::1:: ...... u ... -I 
it Q. ... <:I ... u z ... ci'" CI~ 0- i c ~u (METRES) ·0 <:I 

"" !!lr :;: <:I ... 
"" > :::I ~e -~ "'i! 2 ca ~ ~ e Q 

"" ca >C ca :it ~o ct Q ... > 0 0 Q .. 0- .. >- ... ~ "" ... .. : : s: '" : ... 
1372 

•• 1 __ 

1463-1476 Ctl UT, yel IY + v ars -
1756-1768 II UT, oft-wt -

1898 wee &lbiu-tl ... cri.e:bciaa 

2122-1134 " MDST, It Sy, v c:alc: -
2396-2409 II MDST, lIIed SY + 30% MOST, 1.01 NDP 68 75 0.26 0.93 

dk SY + aanr SST, ¥ht 

2418 Kiddle .Jar ••• i.e: 

2427-2439 II MDST, lIIed-dk Sy + 10% 12.49 4690 38 2700 22 36 22 42 
COAL, hlk 

p MDST, IDed-dk SY 0.93 

" COAL, hlk 44.80 421 359 13 0.07 172.35 

2457-2470 Cts SST, .ed Sy + 70% MDST, -
.ed_ed dk SY 

P MDST, .ed .... d dk IIY 6.05 426 257 15 0.06 16.45 

2488-2497 Cts MDST, dk IY + abat mic:a -
c:oat_ 

P MDST, dk SY 7.88 424 233 18 0.09 20.08 

2540-2549 Cts COAL, blk + 10% SST, 13.81 7100 51 3125 23 25 19 56 
It .SY 

p COAL, blk 51.00 413 329 15 0.07 179.85 

2564-2579 Cts COAL, blk + 30% MDST, -
It IY SD-lDad IIY • 10% 
SST, wbt 

P MDST, It IIY lIa_ed SY 2.11 428 169 38 0.07 4.03 

II COAL, blk 41.60 421 347 14 0.05 152.10 

2582-2595 CtS COAL, blk + 10% SST, It Sy -
P COAL, hlk 57.30 41S 301 9 0.07 lS5.30 

2598-2607 Cts COAL, hUt + lDIIr MDST, -
It IIY sa 

P COAL, blk 63.53 411 400 9 0.09 ~7S.65 

2637-2640 Ctll COAL, blk + 10% MDST, 38.75 2050 57 1860 31 46 8 46 
It SY In 

p MDST, It SY sa 1.12 423 119 60 0.31 1.69 

II COAL, hIlt 51.83 412 533 11 0.07 ~97.75 

2643-2655 Ctll MtlST, 1 t-...d SY + 20% -
COAL, hlk 

p MDST, It_eli S1 1.43 434 249 59 0.11 4.01 

II COAL, bllt 51.50 415 370 10 0.09 ~09.90 

Table 2a Chemical Analysis Data 
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GENERAL DATA 
CHEMICAL ANALYSIS DATA 

.' PYROLYSIS SOLVENT EXTRACTION 
~ 

z >C tArA"'! 0 u >C ... = a.. ""'"' ... >C = - - '" VI COMPOSITION ''''' ~ u Z z_ 
~ "'u ... 0 ~ ~ ;i u -

SAMPLE c(o '" ~ ~ ~ .... 0 °u u", ::I ~ "" ~= '" ~I ~ ANALYSED LITHOLOGY ~ ! 
z 4l a :e ... = ~e 9~ '" 

DEPTH u ... ~ >C ... c(,..; 

ii 
~ ZO '" 

z ;;:e ... e>. ...... <..Ie>. u co =i a.. (:J ... ~~ o~ i~ (·METRESI c( ... 0 (:J u 
Z '"' 

~ " 0, 

:::e (:J ~ 

'" 
,.. ::I ... ~ C c('"' '" "' ... ~ ... 

'" 2 = >C = ... § ... e = = e _0 t! < 0 ... ,... Q 0 Q 2- ,.. ,..- ~~ tI) ... : '" ~ :: :: ;: 
~ • 

16.59-1614 etl COAL, bl k .. 20%' HDST, 8.42 3110 37 2195 26 60 11 29 
!lied 17 .. !liar SST, tIIlt-
1t 87 

P HDST, !lied 11 3.29 433 426 29 0.06 14.90 

.. COAL, b1k 46.30 416 loll 11 0.06 203.20 

2689-2701 etl COAL, ala .. 40% HDST, 1t -
17 P .. 10% SST, tIIlt-1t IY 

P HIlST, 1t IY ,Il 0.85 

.. COAL, b1k 66.50 417 368 8 0.07 261.70 

2104-2116 etl HDST, 1t_eI 17 .. 10% COAl. -
P HDST, 1t_ed 17 0.73 

It COAL 33.98 418 442 10 0.04 156.10 

1710-2129 etl COAL, b1k .. 10% HDST, ala -
p HIlST, It ael 17 1.09 428 124 50 0.18 1.65 

.. COAL, blk 57.70 416 386 10 0.06 235.90 

1768-2187 etl COAL, blk .. !IIllr SST, tIIlt 11.11 2585 23 1460 13 40 16 44 

P COAL, blk 50.10 415 523 11 0.03 269.20 

2S03 &.r11 J ....... ic: 

2823-2835 Ctl MDST, 1t Irlll .. 40% 3.45 765 22 500 15 61 5, 35 
MOST, elk 17, carb .. 
10% SST, vbt-1t-a1 

p HIlST, It 11 la 1.40 429 91 52 0.18 1.56 

.. HDST, elk !l1, carb 7.89 421 52% 17 0.05 43.26 

2912-2918 Ct8 HDST, 1t 17-81l .. 30% -
HIlS!, elk IY, carb .. 
10% SST, wbt-lt 11 

p HIlST, 1t IY-Ill 0.87 

It HDST, Ilk 17, carb 2.73 429 2%4 21 0.06 6.48 

2942-2948 Ctl HDST, at a .. 10% HDST, -
Ilk 1" carb .. 20% SST, 
vIlt-lt 11 

p HIlST, 1t arlll 0.74 

.. HIlST, Ilk 1" carb 2.92 427 267 17 0.05 8.22 

2970-2979 etl MDST, 1t-lrla_ed 17 .. -
40% MDST, Ilk 11, 'carb .. 
10% SST, a/a 

p HDST , 1t 17-IIl-ed 11 1.22 

.. HIlST. Ilk 17, carb 3.69 425 318 16 0.05 12.28 

2991-3000 etl HIlST, It 11-IIl-ed 11 .. 2.59 950 37 685 26 68 4 28 
40% HIlST, Ilk 81, carb .. 
20% SST, at a 

Table 2b Chemical Analysis Data 



WELL: mIA-l 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

~ 
PYROLYSIS SOLVENT EXTRACTION 

z >C (XlllACl ~ 0 ~ >C ... 0 .. en '" ~O"POSI1l0N ," ~ ...... ... >C CI .. 
0 - ... u- Z z;.. 

~ ~~ ~ 
... l! !:II-

SAMPLE ~ CI ~ ~'"' 
0 ~~ ::I !: z ~ i ... ci ... i '" lee .. 0 
~e 

cz:0 

OEPTH ~ ANALYSEO UTHOLOGY ...... .. z 0 !e >c .. 
~-

c 
~o ~ ... z ;: ...... ...... u'" 

II 
i~ 

"'Z 
~ ~ ... ;l~ CI~ oS!' ~al (METRES) ... 0 ~ ... z ... -a. 
~ ... ::I cc !r 0,,-

~ cc ~ ... ~ .. ~ e ~! "::I ! 2 CI .. CI .. CI 
< ... ~ CI 0 f 

CI 0- ~ >- - 0 

CI) .. z cc .. .. z z ~ 
... ... 

2991-3000 P KDSt. It ,Y-Plled IY 1.86 429 67 34 0.17 1.50 

" KDSt. dk ". c.~b 4.79 424 115 14 0.10 6.08 

3021-3034 Ct, SSt. a/. + 30% KDSt. 1 t 3.41 1290 3a 745 22 52 6 42 
,y-anlled I' + 20% KDST. 
dk ". cub 

P KDST. 1 t I' anlled IY 1.07 432 99 65 0.13 1.22 

" KDST. dk I'. cub 4.12 425 420 26 0.07 18.&6 

, 

Table 2c Chemical Analysis Data 
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UNDIFFERENTIATED 

3 

EOCENE 

)( 

PA1.AEOCENE 

2 

LATE ALBIAN - MAASTRICHTIAN 

)( 

)( 
MIDOU! JURASSIC 

)( 

)( 

3 
EARLY JURASSIC 

3048 TO 
)( 

11 

• IN-SITU S'ORES 
4 ~ BL!AC"ED OR CAVED 

)( STAINlD OR REWORKED 

- NATURlTT IiJADIENT 

14 - - - IN,.ERRED IIATUIUTT GRADIENT 
~ CASING 'OINT 

EARLT . NIDDLE LATE 
IIIIIATURE IIATURE IIATURE NATURE 

2 3 4 5 6 7 8 9 16 SCI 

1.0 2.0 2.! 2.7 '.0 4. 0 TRI 

FIGURE SPORE COLOUR INDEX RGRINST DEPTH 
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lit 

a 

x 

x 

IUDDLE 
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'" 

FIGURE 2 VITRINITE REFLECTANCE AGAINST DEPTH 



Sku.-1 

2427-2439111 

' ddle Juralli.c: )\1 

SCI 4.5 

Pr/Ph • 1. 50 

Pr/a-C17 • 0.40 

Ph/a-C1S • 0.34 

CPt • 1.10 

Sku.-1 

2540-2549111 

Kiddle Jur ... ic: 

SCI 4.75 

Pr/Ph • . 1.56 

Pr/ll-Cl7 • 0.36 

Ph/a-CiS· O.ll 

• 1.26 CPI 

Sku.-l 

2637-2640-

Kiddle Jur ... ic: 

SCI 5.0 

• 1.30 Pr/Ph 

Pr/a-el7 • 0.32 

Ph/n-C1S • 0.30 

CPt • 1.13 

• 

~J 

Figure 3a 
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Slr.ua-I 

2659-2674112 

)fiddle J .. rauic: 

SCI 5.0 

Pr/Ph • l.51 

Pr/ll-Cl7 • 0.43 

Ph/n-Cl8 • 0.33 

CPt • 1.64 

Sku.-l 

2768-2787111 

Kiddle J .. ra .. ic: 

SCI 5.25 

Pr/Ph • 1.18 

Pr/ll-Cl7 • 0.35 

Ph/ll-Cl8 • 0.3l 

CPt • l.lO 

Sk .. a-l 

2813-2835ft 

Early Jlaa .. ic: 

sCt 5.2S 

Pr/Ph • 1.15 

pr/n-Cl7 • 0.52 

Ph/n-CI8 • 0.46 

CPI • 1.25 

. . . . .. 

I I J 

. 
I"" 

. ~ 

Figure 3b 
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299l-)000lll 

Early Jur ... ic 

SCt 5.5 

lOr/lOb • 0.7) 

Pr/n-C17 • 0.63 

Ph/It-Cl 8 • 0.6l 

CPt • l.20 

5ku .... l 

3021-3034111 

early Juraa.ie 

SCI 5.5 

Pr/Pll • 0.99 

Pr/n-C17 • 0.48 

Ph/n-C18 • 0.44 

CPt • l.23 

• 

Figure 3c 



» "0 . 
"0 
CD 
::l a. 
x' 

1~/1~=~-------------------------------

SAMPlE 1463-147," 
3.0 3.0 3.0 8.5 9.0 9.0 9.0 10.0 

SELECTED Cl/lSS 
IN SITU SPORES 
BLEACHED/CIIVI NGS 
STAINED/REWORKED 

SAMPlE 1756-17ftBt1 

RANGE CfblT 
3.0-3.0 3 

o 
8.~-IO.O 5 

3.0 3.0 8.5 8.5 9.0 9.~ 9.~ 

SELECTED ClASS 
IN SITU SPORES 
BLEACHED/CAVINGS 
STAINED/REWORKED 

RANGE COlINT 
3.0-3.0 2 

O· 

8.5-9.~ 5 

I IN SITU POPLl.ATlON 

.... IUII. 
20 

I~ 

10 

5 

I a a 4 •• 7 • • 10 

SPORE C(LOUR INDEX 

.... IUI'. 
20 

15 

10 

5 

• a a 4 •• 7 • • 10 

SPORE CD-OUR INDEX 

SANPlE 2122-2131" 
3.0 3.0 3.5 3.5 4.0 4.5 ~.O 7.0 

SELECIED g,/ISS 
IN SITU SPORES 
BLEACHED/CIIV INGS 
STAINED/REWORKED 

RAN6E CfblT 
4.0-4.0 1 
3.0-3.5 .. 
4.5-7.0 3 

I IN SITU POPLl.ATlON 

...... , . 
20 

I~ 

10 

5 

I • a 4 • • 7 • • 10 

SPORE ClL~ INDEX 

SAtIPlE 239§-2409n ....... 
2.0 5.5 9.0 9.0 9.5 9.5 9.5 10.0 10.0 10.0 20 

SELECTED Q.ASS 
IN SITU SPORES 
BLEACHED/CAVINGS 
STAINED/REWORKED 

RN§E CfblT 
o 

2.0-2.0 I 
5.5-10.0 9 

15 

10 

5 

I a _ 4 • • 7 • • 10 

SPORE ClLOUR INDEX 



...... 
a 

~~~--------------------------

SAtRE 25f,1-2579n 
5.0 5.5 5.5 5.5 6.0 6.0 6.0 6. 0 7.08.5 
8.5 9.0 

SELECJED ClASS 
IN SITU SPORES 
BlEACHED/CAVIN6S 
STAINED/REWORkfD 

SAMPlE 2701-271611 

RNfi COUNT 
5.0-5.0 I 

o 
5.5-9.0 II 

3.5 4.0 4.0 4,5 4.5 5.0 5.0 5.0 6.0 7.5 
9.0 9.0 9.0 

SElECTED ClASS 
IN SITU SPORES 
BlEACt£D/CAVI N6S 
STAINED/REWORKED 

!W& CWHT 
5.0-5.0 3 
3.5-4.5 5 
6.0-9.0 5 

I IN SITU POPtLAIION 

.... IUI_ 
20 

15 

10 

• a _ 4 • • 7 • • 10 

SPORE ClLOUR INDEX 

.... IUI .. 
20 
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SWAN-l WELL 

SUMMARY 

Geochemical analys is of samples from the interval 838m to 3284m 
TD of the Swan-l well has shown that the well section is immature 
to l700m, early mature between 1700m and 2850m and middle mature 
between 2850m and 3284m TD. The interpreted maturity gradients 
indicate 700m of missing Early Cretaceous section at the 
unconformity at 263Om. Extrapolation of the gradients to the 
surface indicates that around 200m of Miocene and younger section 
is missing above 838m. The sed~ents analysed are currently at or 
near their max~um depth of burial. 

Mudstones in the interval 2930m to 3067m and 3l89m to 3284m To of 
the Late Jurassic to Early Neocomian have fair and good oil source 
potential respectively. The lower source unit will have already 
generated significant quantities of oil at its present level of 
maturity. Mudstones of the Late Jurassic to Early NeocOlllian 
between 2630m and 3284m TD have fair gas source potential at 
opt~um maturity. 

The sample at 2360m to 2366m, of Late Cretaceous age is stained by 
a migrant oil derived from mature waxy kerogens. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 12· 11' 17"S, 124· 29' 34"E. 

Operator and date of drilling: Arco Australia Ltd, Jan. 1973. 

Well Status: Plugged and abandoned. 

TD: 3284m. 

Mud data: Seawater/high viscosity gel mud: Seabed to 296.5m. 
Fully inhibited seawater/Spersene/CMC mud system: 296.5m 
to 1087m. 
Fully inhibited seawater/Spersene/XP20 mud system: l087m 
to 3284m TD. 

Casing data: 30" at 177m, 20" at 258.5m, 133/8" at l072m. 
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BHT data: 59°C at 1087.5m, after 7 hours stopped circulation. 
81°C at 283lm, after 9 hours stopped circulation. 
92°C at 32l0m, after 8.5 hours stopped circulation. 
99°C at 3284m TD, after 6 hours stopped circulation. 

Elevation: RT 34m ASL. 

Water depth: 109m. 

Interval analysed: 838m to 3284m TD. 

Age of interval analysed: 

Miocene 
Eocene 
Palaeocene 
Late Cretaceous 
Late Jurassic-Early Cretaceous 

Depths (in metres) 

838- 873 
873-1570 

1570-2153 
2153-2630 
2630-3284 TO 

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

Maturation data quality: 

a) Vitrinite Reflectance: Samples analysed in Phase II 
contained only gmall quantities of in situ 
vitrinite. Results: Poor. Phase I data quality 
unknown. 

b) Spore Colour Index: The samples analysed in Phase II 
contain only a few in situ sporomorphs. Resul ts : 
Poor to fair. Phase I data quality unknown. 

Source rock data quality: Phase II data quality good. Phase I 
data quality unknown. 

Gas chromatography run at: 2360m to 2366m, 2884m to 2899m, 2930m 
to 2942m, 3052m to 3067m, 3098m to 3113m and 3235m to 
3247m. ' 

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

Spore colour index values rise steadily from 2 to 3 units at 838m 
to around 5.5 units at 3284m TD. Vitrinite reflectance results 
rise steadily from 0.28% to 0.42% over the interval 838m to 
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2630m. The unconformity between the Late Cretaceous and the Late 
Jurassic to Early Neocomian is marked by a discontinuity in the 
vitrinite reflectance gradient indicating around 700m of missing 
Early Cretaceous section at this horizon. Vitrinite reflectance 
values rise steadily from 0.52% at 2630m to 0.61% at 3284m TO. 

The results show that the well section is Unmature to 170Om, early 
mature between l700m and 2850m and middle mature between. 2850m and 
3284m TO. Extrapolation of the gradients to surface indicates 
that around 200m of Miocene and younger sediments are missing 
above 838m. 

The well section is currently at or near its maximum depth of 
burial. 

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

Light to dark grey mudstones in the interval 2930m to 3067m and 
mudstones in the interval 3l89m to 3284m TD of the Late Jurassic 
to Early Neocomian contain average to slightly above average 
organic carbon contents of between 1.12% and 2.21%. Pyrolysis 
analysis of these mudstones shows that they contain an average of 
20% oil-prone kerogen. Extraction, fractionation and gas 
chromatography analys is of samples at 2930m to 2942m, 3052m to 
3067m, 3098m to 3ll3m and 3235m to 3247m shows that these samples 
contain hydrocarbons derived from early to middle mature waxy 
kerogens. 

The intervals 2930m to 3067m and 3l89m to 3284m TD have fair and 
good oil source potential respectively. The lower interval will 
have generated significant quantities of oil at its present 
maturity. 

The remaining mudstones analysed in the interval 2630m to 3284m TO 
in the Late Jurassic to Early Neocomian generally contain average 
to above average organic carbon contents of between 1.18% and 
2.72%. These mudstones contain around 40% to 50% of vitrinitic 
gas-prone kerogen and are very thick (65Om). These mudstones are 
likely to have fair gas source potential at optimum maturity. 

Extraction, fractionation and gas chromatography analysis of the 
sample at 2884m to 2899m shows that this sample contains small 
quantities of hydrocarbons derived from mature waxy sapropel. 
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GEOCHEMICAL CHARACTERISTICS OF THE REMAINING SEDIMENTS (Tables 1 
and 2, Figure 3) 

Mudstones analysed in the Bathurst Island Formation contain below 
average organic carbon contents of between 0.39% and 0.86%. 
Visual kerogen typing indicates that these samples contain mostly 
humic kerogen. These samples have no significant oil or gas 
source potential. 

Extraction, fractionation and gas chromatography analysis of the 
sample at 2360m to 2366m shows that this sample contains migrant 
oil derived from waxy kerogens. 
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KEROGEN COMPOSITION KEROGEN COMPOSI HON I ~. M .I 
I~·. yoU Iby calculallon from 

W Iby mIcroscopIC elaRl",allonl pyrolYSIs ~alil 
Q,. 

SAMPLE ~ VITRINITE ~ ~ 

GENERALISED SPORE COLOUR ... ... 
DEPTH w REFLECTIVITY ... - ... ... 

....I ... ... 0 0 LITHOLOGY INDEX (1-101 
... - ... .... .... .. .. 

(METRESI 
Q,. 

(R oil av %1 ~ 2 ... 2 2 ... ... 
~ 0 ;:: « c ;: ! .. ~ en < ... .. ... VI .... :> « ... 

:> ci ~ en ~ en ~ >C 
<.:I C 
ci ~ 

296 _ioce_ 

838-857 etl LST, off-wbt + 30% 2.0-3.0 0.26(15) 35 60 5 
lIDST, It 01 17, v 
calc 

873 Ioc:eee 

1570 P.1aeoc:_ 

1677-1680 .. LST, a/a + tr !lOST, • 0.38(4) 70 2.5 5 
a/a 

1153 Late eretceoUII 

2120-2232 .. MOST, 1t ,,/eed 11 3.Ocvd * • * 
2293-2305 .. ItDST, aI • 3.Ocvd 70 25 5 

2360-2366 .. ItDST, .ed dk 11 4 • .5 0.86(Zlh'ev 6.5 35 _r 

2366-2378 .. MDST, .ed 1" calc 3.0-3.5cvd 0. 38(5) 55 35 10 

2607-2622 .. ItDST, .ed 11/ •• d dk 3.0-3.5cvd 0.42(4) 65 30 5 
1" calc + 25% LST, 
1" arl 

2630 Late .Jar ... ie-Barly 
ileac_laD 

2637-2652 . .. MDST, a/a + 25% LST, 4.5 0.54(15) 80 15 .5 
ala 

p ltDST, ala 90 10 • * 
2652-2668 etl ItDST, aI a + 10% 85 15 * * SLTST, 1t 01 Iy/bm 

IY 

2698-2713 .. MDST, ala + 15% 4.5 0.53(7) 80 20 _r 
SLTST, brn IY 

2729-2744 .. MOST, a/a + 15% 90 10 * * SLTST, 01 Iy/bro IY 

2774-2790 .. MOST, med dk Iy/dk 5.0 0.54(18) 70 25 5 
IY + 15% SLTST, 
bra IY 

2805-2820 P SLTST, 01 IY/bru IY 75 25 * • 
2866-2881 etl KDST, a/a + 10% 5.0 0.60(6) * * * SLTST, brn IY 

2884-2899 .. MOST, dll IY + 20% 5.0-5.5 0.61(8) 30 30 40 
KDST, It IY 10 + 60% 
KDST, 01 IY 

P KDST, dll IY 80 10 * 10 

P ItDST, It 11 J'II 50 50 * * 
P ItDST, 01 IY 65 20 * 15 

2899-2915 p KDST, dll 01 IY 65 35 • * 
P ltDST, It IY J'II 50 SO * * 

2915-2930 P KDST, It 01 Iy-aed IY SO 50 * * 
P MOST, dll Iy/dk 01 11 50 SO • • 

Table 1 a Maturity and Kerogen Composition Data 
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KEROGEN COMPOSIIiON KEROGEN COMPOSITION I~ ..... 1 
I"'" woll IbV calculation t,om 

I.U 
tby IIIICr02icopIC e.anunauolIl uvrolVII~ ~Ital 

Q. 

SAMPLE ~ VITRINITE ... ... 
GENERALISED SPORE COLOUR "" ... 

I.U REFLECTIVITY "" 
~ ~ 

'DEPTH ~ 
... 

~ 
... ... co co 

LITHOLOGY INDEX (1-101 ... - '"' '"' (METRESI 
Q. 

(R oil av %1 ! z ~ ~ z, ~ ~ :IE co c( c( 

! '"' ;: ! en 
c( .. ~ en 

i :; c( i :; ~ ... en en '" <.:I c( 

~ ~ 

2930-1942 P ltDST, dk 11/ dk 01 IY 70 15 * 15 

p ltOST, lt 11 lIl...,.ed IY 50 40 * 10 

2942-2957 P ltDST, lIIed dk 11 60 40 * * 
2957-1973 etl ltDST, lIIed dk 11/dk 11 5.0 0.59(4) 50 40 10 40 40 5 15 

3003-3018 " ltDST, a/a, at c ale 60 40 * * 
3034-3049 " ltDST, lIIed dk IY 5.0 * 40 30 30 

3052-3067 " MOST, dk 1r-I1 blk + 5.0 0.61(4) 10 50 30 
40% ltDST, aaed ay-dk 
IY + II\Ilr SST, .mt 

p MOST, dk Ir-IY blk 45 35 5 15 

p ltDST, lIIed srdk IY 30 65 5 * 
3067-3082 etl ltDST, lIIed dk Irdk 81 35 55 * 10 

3082-3098 " ltDST, dk 81, carb 35 55 * 10 

3098-3113 " ltDST, ad dk IY, ace 35 50 * 15 
cub 

3113-3128 " ltDST, dk 8Y + 11101' 50 35 5 10 
ltDST, lt IY III 

3128-3143 .. ltDST, dk 8Y, ace 65 15 5 15 
carb 

3143-3159 .. ltOST, aaed dk IY 50 50 * * 
3159-3174 .. MOST., dk 81, ace, 7.0rew 0.58(2) 30 40 30 50 45 * 5 

carb + II\Ilr SND 

/ 3171-3186 .. MOST, IDed dk 8Y/ 5.0-5.5 * * * * dk IY 

3174-3189 " ltDST, dk IY, ace 40 45 * 15 
carb + =or SST, wht 
...,.ed IY 

3189-3204 P MOST, lt IDed IY, atty 45 45 5 5 

p MOST, IDed dk IY 60 15 * 25 

3204-3220 etl MOST, dk 8rIY blk 45 50 * 5 
+ IDOl' SST, wht 

3220-3235 .. MOST, aaed dk 8Y'+ 20 55 5 20 
II\Ilr SST, 1t IY 8ft 

3235-3247 .. ltDST, dk IY + 20% 6.0-7.0rew 0.96(4)rew 10 40 40 
SST, 1t IY an, .lty 

P MOST, dk IY 35 35 5 25 

3261-3177 etl MOST, aaed dk 8y/dk IY 5.5 0.61(6) 45 40 15 45 55 * * + 10% SST, It 01 8Y 

Table 1b Maturity and Kerogen Composition Data 
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GENERAL DATA 
CHEMICAL ANALYSIS DATA 
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PYROLYSIS SOLVENT EXTRACTION 
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z '" ANALYSED LITHOLOGY ~ z .... c: )( e ;gi CI DEPTH w u .... 0 < Q )(~ < e <~ ...J ZCl < ... ~ ;:: ;::t: ... co. ... ~ ut u ... "'z '" t::I ~~ ~~ ~s I METRES) 

Q. < :t: 0 t::I U Z at ...... 0- 0- 2c 
~ t::I '" 

,. :::::J ... e ~ e '" "'~ ~i 
CIa. 

~ 1:1 1:1 e 31 "i < '" 2 0 '" CI ~ = 0- ,. ,. -0 ... ,. = = f ... ... : : ... en ... : '" z co. 

296 11_-
838-857 Ctl LST, off .mt + 30% MOST, -

Itol",;, calc 

873 llaceae 

1570 
P81 __ 

1677-1695 II LST, ala + tr MOST, ala -
2153 Lace Crec.ceo ... 

2165-2183 II MDST, It IY/llled IY, ., calc 0.47 
+ tr LST, .mt/., It IY 

2183-1195 " MOST, a/a 0.48 

2195-2207 II ItDST, ./. 0.39 

2107-2110 II MDST, ./. 0.41 

2120-2131 II MDST, aI. 0. 44 

1131-2144 II MDST, ala 0.48 

2144-2156 II MOST, ./. 0.41 

2156-2268 II MOST, AI. 0.45 

2168-2180 " MOST, ./a 0.35 

·2280-1193 II MDST, ./. 0.49 

1293-2305 .. MOST, aI • 0.61 

2305-2317 .. MOST, lIIed IY, calc + 40% 0 :64 
MOST, It IY 

1317-2319 . " MDST, ala + 40% MDST, ./a 0.63 

2319-2341 .. MDST , .1. + 40% MOST, ./ . 0.49 

2341-1354 .. MDST, ala + 40% MDST, .1. 0.50 

2354-1366 " ItDST, aI. + amr SST, vbt 0.86 
+ lIIar LST, v It IY 

2360-1366 .. MOST, lIIed-dk BY 0.51 1270 249 455 89 33 3 64 

1366-2378 .. MDST,lIIed IY, calc + lIIar 0.41 
SST, aI. + IIIDr LST, AI. 

2591-2607 II MOST, lIIed IY/llled-dk IY 1.04 
+ 15% LST la-Iy/pak-gy/v 
It IY, v erl + tr SST, 
v It IY 

2607-2622 .. MDST, a/. + 25% LST, aI. 1.44 
+ tr SST, aI. 

2630 Lace .J_ ... ic CO &arly 
1Ieoc~_ 

2611-2637 .. MDST, ala + 15% LST, ./ . 0.66 
+ tr SST, ala 

2637-2652 II MOST , ./. + 25% LST, AI. -
+ tr SST, ala 

p MDST , ala 1.30 431 15 39 0.00 0.20 

Table 2a Chemical Analysis Data 
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WELL: SWAN-l 

GENERAL DATA 
CHEMICAL ANAL VSIS DATA 

, PYROLYSIS SOLVENT EXTRACTION 
z x 

cU~~~~~I"" ..... 0 u x .... 9 u VI VI 
~ CII,., .... x Q u- Z z_ 

'"'u ... 0 ... ~ ~i SAMPLE ~ <lo '"' ~ Q ~ <lu Q °u 
Ua: ::I ~ Z ;:0 CII ~o ,,~ '" .... c --: ,",- II '" 

DEPTH ..... ANALYSED LITHOLOGY u,.. -- Z 0 <l '" 
>e c >e ... <l e <l ... ':to 

ii Ie ....I Zo <l ... Z ;:: ~~ 
....... ... ~ u .... u= =1 i~ '"' t:) .... .... : 0: !~ (METRES) ~ <l .... 0 t:) U Z '" ;t0i0 0, 

~ t:) ~ 

'"' >- ::I .... ~ :! '"' '"'= 
~~ 2 Q 

_ e 
Q Q e -i 

< '"' Q x 
Q = :: 0- >- >- - ~e 0 ... >- Q ... :z: :z: . .... 

CI) -- :z: '"' ~ ., E ~ 

1652-2668 etl MOST, med Iy/med-dk IY, 2.01 430 30 30 0.00 0.60 
cal~ • 10% SLTST, lt 01 
-gy/brD-11 

2668-2683 " MOST, aI a • 10% SLTST, 2.16 
ol-ly/bn-11 

2683-2698 " MOST, med-dk Iy/dk IY, 1.87 
~alc • 15% SLTSt' 

2698-2713 " MOST, a/a. 15% SLt'ST, all 1.88 

2713-2729 " MOST, ala. 15% SLTST, a/I 2.03 

2729-2744 " MOST, med Iy/med-dlt IY, 2.03 431 25 39 0.00 0.50 
~alc • 15% SLt'St, a/a 

2744-2759 " MOST, med-dk IY, calc 1.88 
• 15% SLTST, aI a 

2759-2774 " MOSt', dk 11, calc. 40% -
MOST, med-dk 11 • 15% 
SLTST, ala 

p MOST, med-dk ", ~alc 1.20 

2774-2790 etl MOST, med-dk 11, calc 2.18 
• lS% SLTST, a/a 

2790-2805 " MOST, a/a • 15% SLTST, 1.61 
ala 

2805-2820 " MOST, dk ,,., c: ale • 40% -
ltDST, med-4k a,. • 15% 
SLTST, ala 

p MDST, med-dk ,,., ~alc 1.28 

p SLTST, ala 1.59 427 38 58 0.11 0.67 

2820-2831 etl MOST, me4-d1t 11/dk 11 calc 1.57 
• 10% SLTSt', aI a 

2Sl8-U51 " MOSt', ala. 10% SLTST, a/I 1.26 

2851-2866 " ltOST, ala. 10% SLTST, all 1.31 

2866-2881 " ltDST, aI a, cdc • 10% -
SLTST, ala 

p MOST, ala 1.18 

2884-2899 etl MOST, dlt 11 • 20% MOST, 1 t 1.55 1285 83 605 39 44 3 53 
IY-In • 60% MOST, 01 11 

P MOST, dk 11 2.96 435 81 8 0.07 ~.58 

P MOST, lt aran 1.32 428 48 31 0.12 0.73 

p MOST, 01-11 2.34 434 142 13 0.07 3.60 

2896-1912 Ct, MDST, med-dlt l1/dk 11, 1.50 
deale. 10% SST, we, 
oil-stained 

2899-2915 " MOST, dlt 01 IY • ~O% MOST, -
It IY sa • 20% SST, vIle-lt 
11 In 

p MOST dk 01 IY 2.73 434 77 17 0.09 2.31 

p MOST, 1 t sy-an 1.65 428 63 36 0.10 1.16 

Table 2b Chemical Analysis Data 



WELL: SWAN-l 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

~ 
PYROLYSIS SOLVENT EXTRACTION 

~ 
z >C EJlIlACT CI !-' >C ... 9 - VI '" ~ CD .. ... >C CI - CO"~SITlO" I" 

~ ""'-' ~ 
CI ... 3!! ~. 

'-' '-' - z z_ 
SAMPLE ~:i 3!! CI ~ ~u CI :;~ '" '" :;, 3!! ~ i 

CD 
~ ANAlYSED UTHOLOGY - ~ 

z ;Ce _CI ""- ocCl c Z 

I! ~j DEPTH '-'- ~ z CI >C_ C E c_ ~§ ~ ~CI Co2 ;;: ;;:~ :! ...... ,-,'" '-'", ~ ... 
:i~ (METRES) ... CI Co2 '-' Z GO .c- CI· !~ ~ <.::I ... oc ~ :;, ... ~ c oc'" f" oc :Ii CI >C CI 0-

... _ e 
CI ClE 

~~ ~ < CI CI- ~ ~- :I~ CI ... ~ CI CI CI 0-en 0- ... Ito. 0- :: :: 
Ito. 

2915-2930 etl SST, ¥ht + 30% HDST, It -
01 l,-med IY + 40% HDST, 
dk Iy-dk ol IY 

p HDST, lt ol l)'""'IIed IY 1.48 432 64 29 0.07 l.02 

p KDST, dk Iy-dk 01 IY 2.12 435 95 22 0.07 2.16 

2930-2942 etl MDST, dk Iy-dk 01 11 + 1.99 905 45 525 26 50 8 42 
20% HDST, It IY Ift-mad 
11 + 20% SST, ¥ht 

P HDST, dk Irdk ol-IY 2.54 436 128 11 0.03 3.34 

p KDST, 1 t 11 Ift'"llled 11 1.80 433 153 22 0.02 2.82 

2942-2957 etl HDST, dk IY + 50% HDST, -
!Ded-dk 11 

P MOST, ... d-dk IY 1.54 434 58 26 0.00 0.90 

2957-2973 etl MDST, .. ed-dk Iy/dk IY, 1.45 430 193 52 0.00 2.80 
sl calc 

2973-2988 II HDST, ala 1.93 

2988-3003 II HDST, dk IY + 50% MDST, -
med-dk IY 

p HDST, !Ded-dk IY 1.25 

lO03-3018 etl MDST, !Ded-dk Iy/dk IY, 1.62 426 74 49 0.00 1.20 
sl calc 

3018-30l4 .. HDST, aI • l.8l 

3034-l049 II MDST, ala 1.60 

l052-l067 II HDST, dk Irly-b1k • 40% 2.02 1260 62 860 43 61 7 32 
MDST, !Ded gy-dk 11 • aanr 
SST, ¥ht 

P MDST, dk IY-I,-b1k 2.09 435 188 20 0.08 4.27 

P MDST, !Ded 11-dk IY 2.08 427 121 27 0.11 2.82 

l067-3082 etl MDST, !Dee! dk-dk 11 1.93 437 154 36 O.ll l.42 

l082-l098 ' n HDST, dk IY, carb 1.06 437 158 l7 0.22 4.75 

l098-3113 II HDST, !Ded-dk IY, occ carb 1. 76 436 179 II 0.11 l.55 2165 12l 1625 92 69 6 25 

311l-l128 " HDST, dk IY • aaftr HDST, 2.12 415 15l 18 0.10 l.61 
lt IY 1ft 

l128-314l ,II HDST, dk 1" occ carb 2.26 435 138 11 0.08 3.l8 

314l-3159 II HDST, !Ded dk 11 2.57 434 69 20 0.10 1.98 

3159-3174 II HDST, dk 11, occ cub 1.90 435 119 19 0.11 2.55 
+ !Dftr SND 

3174-3189 II HDST, ala • IDftr SST, 1.17 438 152 54 0.06 1.90 
¥ht-mad gy 

3189-3204 II MDST, It-aaed BY, slty • -
50% HDST, IDee! d It IY 

P HDST, It lIIed-11, alty 2.04 434 145 30 0 •. 13 3.39 

p MDST, !Ded-dk 11 1. 94 437 194 12 0.08 4.09 

Table 2c Chemical Analysis Data 
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WELL: S1oIAN-l 

GENERAL DATA 
CHEMICAL ANALYSIS DATA 

;,~ 
PYROLYSIS SOLVENT EXTRACTION 

z x EXlAACI. 
~ Q ... x .... a en en CUMPOSITION ",I Q. ="" .... X a u u- z z_ 
~ ~u .... a :5 ~ ;! SAMPLE cc ~ 

c( cu a au 
u:i! ;;) ~ 

ac ~o = ~o Q~ '" '" z 
- = ;C e cc-= z 

DEPTH ~ ANALYSED UTHOLOGY u ... ~ 
Z 

~ c( Q x- C t: c- ... '" ~ 

....r ZO .... z ;:~ - Q. -... 
..,Q. 

~QO 
~:l! ii "'z 

Q. <.:I ... ... ~ o~ ~~ ~5 
(METRES) c .... 0 <.:I u Z ... 

~~ :IE ... ~ c cc a::'" ,,'" ~~ 
..... 

<.:I ::E cc ,.. 
a ... ~ 

~ 
a a e ~~ "'2 cz: a x Q ::- ,.. ,..- Q < 0 ... ,.. 0 0 2: :: "'e ... en .. :: f ... z: & 

3204-3220 Ctl MOST, elk Irc blk • 2.21 438 122 23 0.09 2.97 
aml' SST, wbt 

3220-3235 " MOST. _ci-dk 11 • _1: 1.12 437 221 34 0.07 2.67 
SST, It IrlD 

3235-3247 " MOST, elk 11 • 20% SST, 1.44 880 61 440 31 46 4 50 
It 11 I'D, dt1 

P MOST, elk IY 2.03 435 237 18 0.07 5.16 

3247-3262 Ctl ~DST, ~.ci-elk Iy/elk ., • 1.65 
5% SST. It 01 11 

3262-3277 " MDST, a/ •• 10% SST, aI. 1.97 427 112 59 0.00 2.20 

3277-3284 " !tOST, aI. 1.54 

Table 2d Chemical Analysis Data 
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S" .. n-l 

2360-2366111 

L .. ce Crec .. c:eou. 

seI 4.5 

Pr/Ph • 1.14 

Pr/a-el7 • 0.S4 

Ph/n-C1S • 0.48 

CPt • 1.0S 

S"aa-l 

2884-2S99aa 

, ! Neoc:aaaian L.Jura.nc- • 

seI 5.0-5.5 

Pr/Ph • O.Sl 

Pr/a-el7 • 0.66 

Ph/D-C1S • 0.32 

CPt • 1.13 

--, ._---------

S"an-l 

29 3D- 294 2ta 

L.Jur ••• ic-!.Neoc:asian 

SCI 5.0 

Pr/Ph • 1.55 

pr/a-Cn· 0.59 

Phla-C18 • 0.22 

CPt • 1.25 

L 

I; 
, ; 

I 

Figure 3a 



Swan-I 

3052-3061111 

~.Jura •• ic-E.NeocOlllian 

SCt 5.0 

Pr/Ph • 1.14 

pr/ll-Cl1 • 0.50 

Ph/n-Cl8 • 0.28 

CPt • 1.25 

.. 
--"---L 

SVaJl-I 

L.Jura •• ic-E.~eocOlllian 

SCI 5.25 

Pr/Ph • 1.46 

Pr/ll-Cn • 0.47 

Phi n-C18 • 0.28 

CPt • 1.23 

Sw0-1 

3235-324101 

L.Jurallic-E.Meocaaiaa 

SCt 5.5 

Pr/Ph • 0.81 

Pr/Il-Cl7 • 0.84 

Ph/a-C18 • 0.25 

CPt • 1.15 

, 

I 

. 
. . 

" 

~ J j ~ ~ 

~-~~LL 
II 
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Figure 3b 
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SAMPlE 838-B5m 
2.0 2.0 3.0 5.5 5.5 7.0 

SELECTED CLASS 
INS ITU SPORES 
BlEACHED/CAVI NGS 
STAINED/REWORKED 

SAMPlE 2369-23§6tt 

RANGE COUNT 
2.0-3.0 3 

o 
5.5-7.0 3 

4.5 8.5 8.5 ~.5 ~.5 10.0 10.0 

SELECTED CLASS 
IN SITU SPORES 
BlEACHED/CAVINGS 
STAINED/REWORkED 

4.:1-4.5 I 
o 

8.5-10.0 6 
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6.0 6.0 8.0 ~.O 

SElECTED ClASS 
IN SITU SPORES 
8lEAO£D/CAYINGS 
STAINED/REWORkED 

SAMPlE 3052-3967" 

RANGE CWfT 
5.G-5.5 4 
2.0-4.0 5 
6.G-~.0 5 

4.5 5.0· 5.0 6.0 6.0 &.5 &.5 6.5 &.5 &.5 
7.0 7.0 7.0 8.5 9.0 9.5 

SElECIED Q.AS8 
IN SITU SPORES 
8lEAO£D/CAY I NGS 
STAINED/REWORKED 

RAHBE COliU 
5.0-5.0 2 
4.5-4.5 
6.0-9.5 13 

I IN SITU PmLATlON 

_.U_ 
20 

15 

to 

5 

• • • 4 •• 7 • • 10 
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... UI • 
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15 

10 

5 
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1) 
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:J a. 
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1~/1::~n--------------------------------__ 
SIWI-I 

5AJft( 838-115'" 
0.21 '.11 0.230.1.0.24 0.1. o.n '.26 0.27 0.21 
0.2t O.2t ' . 30 '.31 O.ll 0 •• 1 0.49 0.59 O.U 0. 7. 
0.16 0.11 

KL({IU CLm ~AIIS( II! COIIII AVII' il·!! 
II SIIU VIIIIIII( O. ll-o.ll 15 0.26 0.04 
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1£ .... 0 0.5,...11 5 0.71 0.11 
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0.1' 0.11 0.15 0.15 0.11 .... 0.116 0." 0.91 0." 
1.01 1.01 1.05 I.~ 1.07 1. 01 1. 1' I.I~ 1.11 1. 10 
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HLU'n CLASS ~~ 'II allln 6VIII II,!V 
II SIIU Vllilim o.n-o .• , 0.38 0.01 
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YAMPI -1 WELL 

SUMMARY 

Geochemical analysis of samples from the interval 600m to 4176m TO 
of the Yampi-1 well has shown that the interval analysed is 
immature to 155Om, early mature between 1550m and 255Om, middle 
mature between 2550m and 3600m and late mature between 3600m and 
4176m TD. The sediments analysed are currently at or near their 
maximum depths of burial. The vitrinite reflectance gradient 
shows that up to sOOm of Middle to tate Jurassic section is 
missing at the unconformity at 3135m, 300m of Early to Middle 
Jurassic section is missing at the unconformity at 3390m and 1000m 
of Early Permian to Late Triassic section is missing from the 
unconformity at 3825m. The gradient shows no evidence of any 
major amounts of missing Late Cretaceous and younger section above 
60Om. 

The mudstones in the interval 3148m tq 3260m of the Middle 
Jurassic Petrel Formation: Member IIC" equivalent. have good oil 
source potential and will have generated sufficient quantities of 
oil in reaching their present level of maturity. 

Samples at 4025m to 4040m and 4160m to 4176m TD contain small 
quantities of migrant oil. This oil is composed of a biodegraded 
oil and a "live" oil generated from a mature soiJrce possibly 
containing predominantly waxy sapropel. 

GENERAL COMMENTS 

Basin: Browse Basin. 

Location: 14° 33' 32"S, 123 0 16' 33.88"E. 

Operator and date of drilling: B<;lcal, 1973. 

Well Status: Plugged and abandoned. 

TD: 4176m~ 

Mud data: Seawater with gel slugs: Seabed to 408m. 
Seawater/gel slugs building up to dispersed seawater/ 
polymer system: 408m to 153Om. 
Seawater/non dispersed polymer system: IS30m to 3048m. 
Low solids seawater/prehydrated gel/Dextrid system: 
3048m to 4176m TD. 
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Casing data: 30" at 123m, 20" at 399m, 133/8" at 1520m, 95/8" at 
3035m. 

BHT data: 99°C at 3051m, after 15 hours stopped circulation. 
121°C at 3572m, after 8 hours stopped circulation. 
143°C at 4176m TO, after 20 hours stopped circulation. 

Elevation: RT 13m ASL. 

Water depth: 91m. 

Interval analysed: 600m to 4176m TD. 

Age of interval analysed: 
Depths (in metres) 

Early Miocene-Pliocene 
Palaeocene-Eocene 
Late Cretaceous 
Early Cr.etaceous ' 
Early Cretaceous-Late Jurassic 
Late Jurassic 
Middle Jurassic 
Jurassic undiff. 
Late Triassic 
Permian 

600- 789 
789-1014 

1014-1549 
1549-2570 
2570-2830 
2830-3135 
3135-3390 
3390-3587 
3587-3825 
3825-4176 TD 

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

Maturation data quality: 

a) Vitrinite Reflectance: The samples analysed yielded 
enough vitrinitic kerogen for measurements. Resul.ts: 
Good. 

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

Source rock data quality: Phase II data quality: good. 
unknown. 

Phase I 

Gas chromatography run at: 3173.4m, 4025m to 4040m and 4160m to 
4176m. 
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MATURATION (Table 1, Figures 1 and 2, Appendices 1 and 2) 

Spore colour index values rise steadily from around 2 SCI units at 
600m to a value of between 6 and 6.5 SCI units at around 360Om. 
Below this depth values increase more rapidly from 6 to 6.5 units 
to around 8 units at 4l76m TD. The interpreted gradient shows 
that the sediments analysed are currently at or near their maximum 
depths of burial. 

The vitrinite reflectance gradient increases steadily from around 
0.3% at 600m to 0.6% at 3l25m. The unconformities at 3l35m, 3390m 
and 3825m are all marked by discontinuities in the reflectance 
gradient consistent with considerable uplift and erosion at these 
horizons. The interpreted gradient shows 500m of missing Middle 
to Late Jurassic section at 3l35m, 300m of missing Early to Middle 
Jurassic section at 3390m and 1000m of missing Early Permian to 
Late Triassic sediments at 3825m. Extrapolation of the vitrinite 
reflectance gradient to the surface shows that little Late 
Cretaceous and younger section is missing above 60Om. 

The maturity gradients show that the well section is immature to 
around l550m, early mature between 1550m and 2550m, middle mature 
between 2550m and 3600m and late mature between 3600m and 4l76m 
TD. 

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

Dark grey and medium dark grey mudstones in the interval 3l48m to 
3260m of the Middle Jurassic, Petrel Formation: Member "c" 
Equivalent, contain above average organic carbon contents of 
between 3.21% and 3.64%. Pyrolysis analysis of samples from this 
interval suggests that the darker mudstones contain mostly humic 
kerogen mixed with an average of 20% oil-prone sapropelic 
kerogen. Interpretation of the electric logs from this interval 
suggests a cumulative total of 30m of organically rich, high gamma 
response mudstones. 

Extraction of samples at 3l65m to 3l80m and 3l73.4m shows that 
these samples contain indigenous hydrocarbons consistent with 
fair to good oil source potential. The alkane gas chromatogram of 
the sample at 3173.4m shows a hydrocarbon distribution typical of 
hydrocarbons derived from mature, terrestrially sourced, waxy 
kerogens. 
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The mudstones in the interval 3148m to 3260m are a good oil source 
and will have already generated significant quantities of oil at 
their present level of maturity. 

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

Medium to dark grey mudstones in the interval 2S20m to 2860m in 
the Petrel Formation: Member "A" Equivalent are organically rich 
containing between 2.11% and 2.42% organic carbon. Pyrolysis 
analysis of samples in this interval shows that they contain 
mostly inertinitic kerogen and have no oil or gas source 
potential. The medium to dark grey mudstone at 411Sm to 4130m is 
also organically rich, but again it contains mostly inertinite. 

The remaining samples analysed contain mostly average to below 
average organic carbon contents and have no significant oil or gas 
source potential. Extraction, fractionation and gas 
chromatography analysis of samples at 3995m to 4010m, 402Sm to 
404Om, 411Sm t~ 4130m and 4160m to 417Sm shows that the samples at 
4025m to 4040m and 4160m to 417Sm contain small amounts of migrant 
oil. Gas chromatography analysis suggests that this oil stain 
contains both a biodegraded oil residue and hydrocarbons derived 
from a mature source, possibly containing waxy sapropel. 



WELL: YAKPt-l 

KEROGEN COMPOSiTiON ktROlitN COMPOSlrlON \", .. 1.1 
1-_ vol I Ibv c.lcul"I,Oll tram . 

1.0.1 Iby m,eroscop,c eaaflUUaUQH' py'OlY5,5 datal 
Il-

SAMPLE ~ VITRINITE ... ... GENERALISED SPORE COLOUR ... ... 
DEPTH 1.0.1 REFLECTIVITY ... ~ ~ 

~ ... ... ~ ... 0 0 LITHOLOGY INDEX 0-101 - - It' '" ... 
I METRES 1 Il-

IR oil av %1 z z 0 ~ z ~ ~ ~ ~ ~ ... Ii: .. cl cl 

'" ... '" ..., 
<C 

~ ;; cl ~ ;; ;;( .. en en '" ~ cl 
;;( ~ 

408 Karl, Kioc. __ 
.lioc: .... 

600-615 Ct& LST, off Wt 2.5 0.25(2) 20 65 15 

789 •• 1aeoc_loceae 

945-970 " SNO • 20% HOST, dlk 2.0-2.5 0.27(32) 15 60 25 
brn 

1014 Collie i .... c-paDi.D 

1150-1165 " SHO, wt-yel &y 3.5-4.0 0.30(18) 25 ~5 20 

1549 &l1tiu 

1800-1815 " HOST, lIIed 3Y 3.5-4.0 0.46(27) 50 30 20 

1832 Lat. 1Iaoc_iaD-
Aptia 

1920-1950 " MOST, 01 ,Y/Illed dk sy 70 30 * * • 10% MOST, In sy 

1940-1955 " KDST, lIIed sy 3.5 0.48(20 35 50 15 

2020-2050 p MIlST, 01 sy/med dk u 60 40 * * 
P MIlST, sn &y 55 45 * * 

2250-2280 CtS MIlST, 01 SY/llled dk gy 60 40 * * 
2400-2420 " MOST, lIIed dk 8Y 55 45 * * 
2520-2550 " KDST, lIIed dk 8Y 60 40 * * 
2525-2540 " HOST, lIIed 8Y 5.5 0.54(7) 40 35 25 

2555 Karl, lIIIoc_ia 

2570 .. trel PIIal Mbr "AtO 
aq., 

2720-2750 P MIlST, dk gy/Illed dk &Y 55 40 * 5 

2730-2745 Ct8 SST, Wt • 20% HOST, 5.0-5.5 0.54(17) 35 30 35 
lIIed 8Y 

2830 "Cr.l PIIal Mbr ..... 
aq., 

2975-2990 " SST, wht, Ilty • 5.0 0.55(3) 35 50 15 
HOST, IBed It 8Y, 
Ilty, lIIic 

3040-3070 p HOST, lIIed dk &y 50 50 * * 
3110-3125 CC8 SST, It ,y, slty • 5.0-5.5 0.60(4) 25 4S 30 

80% MOST, lIIed It &y 

3135 .. trel lima Mbr tOr:' 
aq., 

3150-3165 " HOST, lIIed dk &y + IIII1r 5.5-6.0 0.75(9) 40 40 20 
SST, a/a 

3160-3190 p MOST, IBed dk 8Y 50 50 * * 
3173.4 Core HOST, dk &y 50 20 10 20 

3250-3280 P HOST, IBed dk SY 40 50 * 10 

Table 1 a Maturity and Kerogen Composition Data 
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KEROGEN COMPOSmON K~ROGtN COMPOSIIION I',,, ... 1 
1" . , all Iby ,.lcu'~"Qn Irom 

"'"' 
Iby mlcrosc o~ , c u.mlll."uni oyrolysls 0 ••• ' 

Q,. 

SAMPLE 
>- VITRINITE -~ -GENERALISED SPORE COLOUR ... ... 

DEPTH "'"' . REFLECTIVITY ... ... ' ... 
~ ... ~ - ~ ~ 

Q Q 

LITHOLOGY INDEX (1-101 ... ... ... 
(METRESI 

Q,. (R oil av %) z . z ... i z ... ... 
:! ;: Q c( C 

~ a: :c = en <: a: ... '" ... > c( ... ~ ;;( ~ en i! '" i! >< ~ c 
;;( ~ 

]lO5 ltiddl. JUI'u.ic 
(Voleaic.) 

3390 Jun .. ic (UDdiff) 

3545-3560 eel SST, Ie 11. 30% 6.0 0.94(12) 50 40 10 
MDST, It med 11 + 20% 
MDST, Iud dk 11 

3587 Lat. Triueie 

lHO-H25 .. MDST, le Iy-med-lt 11 7.0-7.5 1.10( 2) 60 30 10 
+ 30% SST, Ie 11 + 
20% SLTST, pal rd brn 

3715-3730 .. SST, whe-pak 11 • 70% 7.0 1.08( 13) 40 55 5 
MDST, It Iy-sed 11 

3825 Penda 

3830-3845 .. MDST, lIIe 11 + 20% 7.5 1. 76(6) 85 15 * 
SLTST, Ie 11 + 50% 
SST, wht-. It 11 

3940-3955 .. MDST, lae Iy-med-dk 7.5 1.83( U) 100 _r * 81, 11t1 + 20% SST, 
wht 

4020-4040 .. SLTST, It 81, sad, + 7.5-8.0 l.92(9) 60 40 * 30% lIDST, lIIed elk 81 

4055-4070 .. SST, wht-lt 11 • 20% * 2.07(9) 80 20 tr 
MDST, lIIe 11 

4145-4160 .. MDST, lIIe 11 * 2.10(14) 75 25 * 

: \;., 

Table 1b Maturity and Kerogen Composition Data 
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. GENERAL DATA 
CHEMICAL ANAL VSIS DATA 

ofl PYROLYSIS SOLVENT EXTRACTION 
z 

~ EXIRACT ~ = \..l x = - '" '" CUM~USITlO" "'.1 ~ ""' .. .... x = ... -~ =.., ... = .... ~ ~i 
.., .., - z z_ 

SAMPLE ~~ '" ~ = <I: <1:.., Q =.., 
:l ~ Z '" ::= "'" ~= '" ;e- Q:- Z '" ANALYSED UTHOLOGY ... z ... C Q 

DEPTH ~ .., ... <I: ~ <I: co x_ <I: E <1:- ':J Q .... Z ...... 
~ 

<cZ ~ ZC '" t:I ... ;:~ ... ~ "'at u'" U ... • .. " 
(METRESI ~ < ... C t:I u Z ... Sr Q~ = ". 2 gf 

~ ... :l < '" "''"' " t:I ::I '" >- Q ~e § Q = E Ii! ~ .. ~ '" = x « C ... >- = = = C- ~ >-- e ... en .... :z: '" ... ... :z: z ... 
789 Pal __ Ioc: .... 

850-80 etl SKD/SST, vht/lt gy + 40% 9.25 
COAL, brn/ol-blk, loft 

940-960 .. SND/SST, ala + 20% COAL, 2.63 
ala 

1014 CaIIlilllCi-c-paiaa 

1140-1170 .. SKD/SST, ala + 10% MDST, 0.55 
It ol.,y, v calc + sar 
COAL, aI_ .--

1170-1180 " IIDST, at a + 40% SKD/SST, 1.40 
ala + lDar COAL, ala 

1300-1330 .. IIDST , ala + lDar SlIDlSST, 0.51 
a/a 

1450-1480 .. IIDST, ala + SKD/SST, ala 0.32 

./ 1549 Alit i_ 

1570-1600 " IC)ST, In'"ly/lt ol.,y, 0.56 
calc + IDGr SKD/SST, ala 

1770-1800 .. IIDST, lDed-dk IY, ,I calc 1.34 

1831 Lae lIeoc.i __ 6ftu. 

1920-1950 .. IIDST , ol.,y/lDed-dk IY, sl 4.4 426 40 81 0.00 0.50 
calc, occ Ilaue + 10% 
MDST, In.,y 

2020-2050 etl IIDST, la.,y/lDed-dk IY, Ii -
calc + 10% KDST, In-gy 

P IIDST, ala 1.52 423 66 59 0.00 1.00 

P IIDST, In.,y 0.61 

2150-:U80 etl IIDST, 01.,y/lDed-dk IY, Ii 1.25 
calc + _r MDST, la.,y 

2250-2280 .. MDST, al a + amr MDST, a/a 1.87 . 428 75 32 0.03 1.44 

2400-2420 .. MDST, lDed-dk IY + _r 1.95 429 82 41 0.10 1.78 
IIDST, ol.,y, calc 

2520-2550 .. IIDST, a/ a + alar KDST, ala 2.l1 416 82 24 0.03 1.96 
+ '_r SlIDlSST, 11aue 

1555 1£1, lIeoc:.i_ 

1570 htr.l ,.. IIbr -.- Bcp 

2650-2680 .. KDST, ala + IDnr MDST, ala 2.42 
+ !Dar SlIDlSST, ala 

2720-2750 " SST, It ol.,y, glauc, d -
calc + 25% MDST, dk gyl 
aled-dk gy 

P IIDST, ala 2.11 424 100 24 0.10 2.33 

2830 htrel .... IIbr .. - Bcp 

2830-2860 Ctl MDST, 11Ied c1k IY + 40% 2.19 
SST. 1 t ol.,y 

e': 2920-2950 " KaST, ala + 50% SST, ala 1.83 

Table 2a Chemical Analysis Data 
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GENERAL DATA 
CHEMICAL ANALYSIS DATA 

fl PYROLYSIS SOLVENT EXTRACTION 
z >C t .• fRACf ..., 0 u )( ... Q '" '" Cl. c:a~ ... >C Q .... U ... z z_ CUMPOStf' ON ,. " 

>- "' .... 
.... Q ... ~ ;i .... -

SAMPLE ~ <to '" ~ Q ~ ~ .... 0 0 .... 

.... '" ::;, ~ 
c:a ~o z .... c ';i' _0 "'~ 

.. 
DEPTH 

..., ANALYSED LITHOLOGY u ... ~ .3 g <t co >C ... <t c: <t ... eI 

.....I Zo Z ;:~ 
....... ... ~ ........ 

~~ ~~ Cl. :.::I ... .... o~ 
(METRES) <t ... 0 <:I '-' z~ ;t- ee" i!~ ~ <:I 

Q. 

'" 
,.. ::;, .... ~ '" ",2 

",. 2 Q >C Q Q § ... E Q QE 

« 0 ~ 
,.. Q 0 s:- ,.. ,..- a 

CI) :: '" Q. :: :: 
Q. 

)040-)070 etl SST, It 01" • 40% /lDS\, -
lIIed-dk 11 

P SST, a/ a O.lt 

p MDST, a/a 1.U 421 79 99 0.20 1.50 

)130-3160 etl KeST, a/a. 20% SST, a/a 1.29 
• 20% !tOST, iliad I.Yel-Dna 

3135 htrel ... ItIr -c" ~ 

3173 Con KeST, elk,y, alty • 50% -
MDST, it 01,y/ol1Y, 
dty 

p /lOST, elk IY, alty 3.21 425 196 9 0.10 7.00 

P !tOST, It 01,y/ol1Y, 1.33 
alty 

l17l.4 Con MDST, elk IY, lIIic: 0.80 825 103 415 52 36 14 50 

)165-3.180 etl SST, vbt-yel IY • 60% 0.79 555 70 315 40 48 9 43 
MDST, elk IY 

3160-3190 " SST, It Iy/lt ol,y + -
40% lmST, lIIed-dk IY, 
!lty 

P SST, It Iy/lt ol,y 0.31 

p !tOST, ala 2.38 420 101 23 0.10 2.67 

3190-3220 .. SST, It Iy/lt ol,y • -
)0% MDST, lIIed-dk IY, 
alty 

)220-l250 " SST, ala. 20% !tOST, ala -
3250-3280 etS SST, It Sy/lt ol,y • 10% -

MIlST, lIIed-clk IY 

P lmST, lIIed dk I Y 3.64 423 135 21 0.10 5.44 

3305 Jar ... ic ( .... iff) 

3587 Late Tri ... i.e 

3%80-3310 Ctl SST, It Iy/lt ol,y • 15% -
MDST, lIIed-dk I y, II ty 

3390 Jur ... ic (uad1ff) 

3587 Late Tri. ... ic 

l710-3725 " /lOST, It l,-sed It ,y • -
%0% SLTST, pal rd Dm • 
30% SST, It IY 

P !tOST, ala 0.14 

3755-3765 etl !lOST, lIIed 11 • 20% SLTST, -
It S1 • 40% SST, vbt-y 
It gy 

P !tOST, lIIed I Y 0.20 

P SST, ¥bt_ It &Y 0.04 

3825 hmi_ 

Table 2b Chemical Analysis Data 
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GENERAL DATA 
CHEMICAL ANALYSIS DATA 

PYROLYSIS SOLVENT EXTRACTION .-
IoU 

z x (llllAC:r 0 u ~ ... 9 - en en Q.. <D", >C 0 u- CO"'OSIfIO" '" 

~ 
lI:u ... co ... ~ ~i 

u z z_ 
SAMPLE ;j~ II: ~ 0 " ~c.i 0 °u 

~ ~ 
II: <D <D - '" '" z xe _0 11:- 11: 0 Q~ z 

OEPTH IoU ANALYSED LITHOLOGY u ... - Z 0 ~ a x_ c e c- o ..... ~o ~ ... z ~ ~~ 
... Q. ... ~ ...,Q. u", =! ! II: 

Q.. <!I ... _.e O.e ~ (METRES) ... 0 '" 
u 

Z '" .... '. 0- h ~ <!I .... II: ~ ~ ~~ " c~ II: 11:'" ... 0 

II 0 Q 
_ e 

0 oe 0 ... 
< II: 0 >C 

0 0 0- ~ ~-
II: 

0 ... ~ 0 - - :z: i en - :z: II: 0. .. 0. 

3830-3845 eta HDST, sed-IY + 20% SLTST, -
It IY + 50% SST, vIIt-v 
It IY 

P HDST, ala 0.37 

P SLTST, It IY 0.06 

3910-3920 etg HDST, sed dk IY + 70% - ~ 

SST, It-.ed ay-vIIt 

P HDST, ala 0.66 

3940-3955 etl HDST, sed gy-aaed-dk IY, -
alty + 20% SST, .mt 

P HDST, ala 1.44 483 38 61 0.28 0.76 

3995-4010 etl SST, .mt-lt IY + sur 0.59 320 54 
KDST, dk IY 

4025-4040 " HDST, sed Iy-.ed-dk IY, - - 565 88 300 47 46 7 47 
dty + 30% SLTST, v It 
Iy-lt IY 

P HOST, ala 1.31 485 27 45 0.20 0.45 

P SLTST, v It Iy-lt IY 0.02 

4055-4070 etl SST, IObt-lt IY + 20% -
HDST, sed IY 

P HDST, sed IY 0.53 

4085-4070 etl HDST, sed-dk IY • 20% -
SST, vIIt It IY 

P MDST, aI. 1.61 476 34 30 0.18 0.67 

4115-4130 etl MDST, _ed-dk IY, IlCy • 1.27 165 13 
20% SLTST, It gy-lt-aaed 
IY 

P MDST, lIled-dk IY, alty 2.20 431 39 75 0.13 0.99 

P SLTST, 1t ay-ltlled IY 0.51 

4130-4145 etl HDST, .ed-dk IY + 20% -
SLTST, It gy-1tlled IY 

P HDST, ala 1.46 482 34 29 0.18 0.16 

P SLTST, 1t gy-lt sed IY 0.07 

4145-4160 etl HDST, sed IY 1.01 NDP 56 65 0.52 1.19 

4160-4175 .. HDST, ala 1.00 NDP 7J 62 0.52 1.51 1585 159 1325 133 78 6 16 

Table 2c Chemical Analysis Data 
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DEPTH WEL.L: YRMPI-l 
Q 
Q I ~ • I 
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I ... 
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FIGURE 1 SPORE COLOUR INDEX RGRINST OEPTH 
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V8IIIpi.-1 

3l73.4aI 

Petrel FIIIII Kbr "c" Eqv 

SCI 5.75 

Pr/Ph • 2.11 

Pr/ll-Cl7 • 0.48 

,Ph/ll-Cn • O.IS 

CPI • 1.06 

... ---

Vampi-l 

4025~040aa 

Penaian 

SCI 7.75 

Pr/Ph • 1.15 

Pr/Il-CL7 • 0.61 

Ph/n-C1S • 0.52 

CPI • 1.02 

Yampi-l 

4160-4175111 

Perllliaa 

SCI 8.0 
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Pr/ll-Cn • 0.49 

PII/n-CIS • 0.60 

CPI • NDP 

i I 

~! 
I 

.. 
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Figure 3 
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SAt!PlE 600-615t1 
2.5 3.0 3.Q 3.0 4.5 

SELECTED CLASS 

INS ITU SPORES 

BLEACHED/CAVI NGS 

STAINED/REWORKED 

SAKPbE 245-97QH 
2.0 2.5 

SELECTED Q.ASS 

IN SITU SPORES 

BLEACHED/CAVINGS 

STAINED/REWORKED 

RANGE C .... T 
2.5-2.5 1 

o 
3.0-4.5 4 

RANGE ~T 
2.0-2.5 2 

o 
o 

I IN SITU POPUlATION 

.... 1UI1155 
20 

15 

10 
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'. ~ ~~':' ~ ~:. ~ "0 
SPOR£ CCLOUR INDEX 

.... IUII. 
20 

15 

10 

.. 
' ..... ~ • ~ 7' ~ .' '.0 
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SNIPlE 1 150=1' 65ft 
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SELECTED CLASS 

IN SITU SPORES 

8lEACHED/CAYINGS 

STAINED/REWORKED 

SAI1f'LE 1800-1815n 

RANGE COUNT 

3.5-4.0 2 
o 
o 

3.0 3.0 3.5 3.5 4.0 4.5 6.0 6.5 

SElECTEP Q.ASS 

IN SITU SPORES 

BLEACHED/CAVINGS 

STAINED/REWORkED 

RAt.6E COUNT 

3.5-4.0 3 
3.0-3.0 2 
4.5-6.5 3 

I IN SITU POPUlATION 

.... IUII • 
20 

15 

10 

5 .. 
I. :. .. :. ~ • ~ • ~".o 
SPORE COLOUR INDEX 

_.IUII. 
20 

15 

10 

'. :. ~ • :'" ~ ~:,. ~ 00 

SPORE C(LOUR INDEJ( 



SAf1PlE 1'110-195511 
3.0 3.5 6.0 6.0 6.5 6.5 7.0 7.0 7.0 7.0 
0.5 

SELECTED CLASS 
IN SITU SPORES 

8lEACHED/CAVIN6S 
STAINED/REWORkED 

SAMPLE 2525-?51QH 

RANGE COUttT 
3.5-3.5 I 
3.er-3.0 I 

6.er-B.5 9 

3.0 1.0 5.5 6.0 6.5 7.0 7.0 

SELECTED CLASS 
IN SITU SPORES 

8lEACHED/CAVI NGS 
STAINED/REWORKED 

RANGE COtItT 
5.5-5.5 I 
3.0-1.0 2 
6.er-7.0 1 

I IN SITU POPLLATION 

.... IUIIIIS 
20 

15 

10 

a 3 a 4 • • 7 • • &0 

SPORE COLOUR INDEX 

_.IUII. 
20 

15 

10 

5 

II 2.4 •• 7 •• 10 

SPORE COlOUR INDE X 

SAMPLE 273Q-2715H 
2.5 2.5 3.0 3.0 1.0 4.0 5.0 5.5 5.5 5.5 
5.5 6.0 6.0 6.0 6.5 7.0 7.0 7.0 7.0 7.5 
7.5 7.5 0.5 

SElECIED ClASS 
IN SITU SPORES 

8lEACHED/CAVI N6S 
STAINED/REWORkfD 

SAnPbE 2j75-2299n 

RANGE COUNT 
S.er-5.S 5 
2.5-1.0 6 
6.er-B.S 12 

3.0 3.0 3.5 3.5 1.0 1.0 5.0 5.0 5.0 5.0 
7.5 7.S B.OB.O 

SElECTEP CLASS 
IN SI TU SPORES 

8lEACHED/CAVINGS 
STAINED/RE~ED 

RAiGE COUNT 
5.0-5.0 1 
3.0-1.0 6 
7.5-0.0 4 

I IN SITU POfU.AIION 

.... IUI .. 
20 

15 

to 

I a a 4 • • 7 • • 10 

SPORE COlOUR INDEX 

....IUII. 
20 

15 

10 

5 

I a a 4 •• 7 • • 10 

SPORE COlOUR I NDE X 



[~I~n, ____________________________ , 

SAHPLE 311Q-3125n 
5.0 5.5 7.5 7.5 7.5 7.5 8.0 8.0 8.0 8.0 
8.5 

SElECfEDCLASS 
IN SITU SPORES 
BlEACHED/CAVIHGS 
STAINED/REWORkED 

SAMPlE 3159-316," 

RANGE gun 
5.0-5.5 2 

o 
7.5-B.5 9 

2.0 2.0 2.5 4.0 4.0 4.0 4.0 4.5 4.5 4.5 
5.0 5.0 5.5 5.5 5.5 5.5 5.5 6.0 6.0 6.5 
6.5 7.0 7.0 7.0 7.0 7.5 B.O B.5 B.5 

SElECTEP CLASS 
IN SITU SPORES 
BlEACHED/CAVI NGS 
STAINED/REWORkED 

RANGE cIMn 
5.5-6.0 7 
2.0-5.0 12 
6.5-8.5 10 

I IN SITU PO'lLAfll»f 

....... 1. 
20 

. 15 

10 

• • • 4 •• 7 • • 10 

SPORE j:OlOUR INDEX 

......... 
20 

15 

10 

5 

I a _ 4 • • 7 • , 10 

SPORE C(LOUR INDEX 

SNf'lE 3515-356ot! 
6.0 6.0 6.0 7.0 7~5 8.0 8.0 8.5 8.5 8.5 
9.0 9.0 9.0 9.0 

SELECTEP qASS 
IN SITU SPORES 
BlEAO£D/CAVIH6S 
STAINED/REWORKED 

SN1PtE 37!0-372M 
7.0 7.5 

RANGE gMtf 
6.0-6.0 3 

o 
7.0-9.0 II 

~SEgL~E~C~K~D~Cb~AS~S ______ ~R~= gooNT 
IN-SITU SPORES 7.0-7.5 2 
BlEACHED ~ CAVED 0 
STAINED OR REIIlRICED 0 

I IN SITU Po>Ll.Aflmf 

.... UII • 
20 

15 

10 

I a _ 4 •• 7 • • 10 

SPOIIE COLOUR INDEX 

....... 1 • 
20 

IS 

10 

• • • • • • 7 • • 10 

SPORE C(LOUR INDEX 



...... 
a. 

I~l:::~n.----------------------------~ 

SAMPLE 3115-313Qn 
7.0 9.(.1 9.0 9.5 

SELECIED CLASS 
IN SITU SPORES 
BlEACHED/CAY 1N6S 
STAINED/REWORKED 

SAt1f'\,E 3B30-3Q15n 
6.5 7.5 B.O 8.5 

SELECIEP CLASS 
IN-SITU SPORES 
BLEACHED (Ii CAVED 
STAINED OR REW08I(£D 

RANGE COlli! 
1.0-7.0 I 

o 
9.0-9.5 3 

RANGE CWi! 
7.5-1.5 I 
6.5-6.5 
8.0-8.5 2 

I IN SI TU PlJ'U..AJ ION 

........ -
20 

15 

10 

5 

a a a 4 •• 7 • • 10 

SPORE COlOUR I NIlE X 

.......... 
20 

15 

10 

5 

, 3 • 4 • • 7 • • 10 

SPORE COlOUR INDEX 

e. 

SN1Pl.£ 3910-325511 
6.5 1.5 

SELECTED CLASS 
IN-SITU SPORES 
BlEACHED (Ii CAVED 
STAINED (Ii REWIJRI(£D 

SAt1f'\,E 1929-101on 

@ANGE COUNT 
7.5-1.5 1 

6.5-6.5 I 
o 

7.5 1.5 1.5 8.0 8.0 8.5 9.0 9.0 9.0 9.0 
"'.5 10.0 10.0 

i!SElIEYE~Cu.IlIdEDIf....),Cl=!:DA!!JSS,"-__ -Il~"'" gun 
IN SITU SPORES 1.5-8.0 5 
BlEACHED/CAY I NGS 0 
STAlNEO/REWIJRI(£O 8.5-10.0 8 

I IN SITU POPUlATION 

............ 
20 

15 

10 

5 

I a a ••• 7 • • 10 

SPORE CIIlWR INIlEX 

_ ...... lIS 

2\) 

15 

10 

5 

• a a 4 • • 7 • • I. 
SPORE COlWR I NIlE X 



SAIII'lE LOO-6I511 
0.210.280.31 

SlUClEP CUSS .AIIi( III COUIII 'VIII SUEY 
II SUU Vlllilm 0.22-0.21' 0.15 0.04 

1~'fllm/REllflRlU 0.31-0.31 0.31 

SAIIPU 245-91011 
0.22 0.23 0.24 0.24 0.24 0.15 0.15 0.15 0.15 0.26 
0.26 0.2L 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

0.280.1' 0." 0.2' 0.30 0.30 0.30 0.30 O.ll O.ll 

0.31 0.33 O.lL 0.40 0.4L 0.5l 0.56 

smuu CUSS IU6E «II COIlII 'V 111 sun 
II SHU Vlllilm 0.22-0.l3 32 8.21 0.03 

IIERJllmlRElIOOU O.lL-O.56 5 0.4' 0.08 

IIJIII(I If HAlII65 
30 

20 

15 

10 

5 

un 
0.20.4 U 0.' 1.0 i~, il.4 U 1.8 2.0-t.2 2.4 
vnallm IEHECfUll « lAUOII I ) 

IUIIIER If IEAlII&5 
30 

20 

15 

10 

to.2 O~4 o!, O!I 1.0 J.2 1.4 i~6 i~1 2~0 2.2 l.4 
vnllim IEflECIAltE « IUDOII I ) 

SAIII'lE 1150-116511 
0.25 0.21 0.21 0.21 0." 0.29 0.29 0.1' O.lO 0.30 
O.ll O.ll O.ll 0.l2 O.ll 0.34 0.34 0.31 0.40 0.40 

0.50 0.50 0.55 0.56 0.51 0.5' 

S(l(CT(' nASS W6( III CCUI A,III Sl,HY 

II SilO vnlllliE 0.25-0.31 18 O.lO O.Ol 

I~IUIJI(/'EIIIBU 0.40-0.5" 0.51 0.01 

SmE 1800-JBI511 
0.31 0.l9 O,3'J 0.40 1.41 0.41 0,43 0.44 '.450.45 
0.450.46 0.46 0.41 0.41 0.41 0.41 0.41 0.410.4' 
0.4' 0.49 0.49 0.49 '.50 0.50 0.51 0.53 0.54 0.55 

0.51 0.51 0.51 0.5' 0.60 0.60 ',60 0.61 0.62 0.62 
U4 0.0 0.65 0..5 0.65 0.66 0.61 0.68 0." 0.10 

0.11 0.12 

SELEtIU nASS @Alii( III C1UIJ "III SI,D£'I 
II SIIU Vllllim 0.38-0.51 21 0.46 0.04 

IIEIUlm/l£IIIIIIU 0.5l-0.12 15 0.63 0.05 

0.1 If IUDIIlliS 
lO 

15 

10 

5 

".U If 1E&l11&5 
30 

15 

10 

vnllim HHECIAICE « IAllDOII I ) 



~ 
"0 
"0 
(I) 
::J 
Q. 
X' 
I\) 

CT 

~~n ________________________ _ 

SAIIPLE "1~- ,,5511 
0.26 0.34 O.J(, O.J(, o.n 0.42 0.41 0.44 0.45 O.~ 

0.48 0.48 0.19 0.50 O.~I O. ~I 0.51 0.52 0.53 O.~ 

0.55 0.55 o.~ 0.58 UO o.~ o.n 0.'1 0.64 0." 

U4 US US 0." 0." 0.61 0.69 0.12 0.14 0.14 

0.15 0.15 0." 0.12 O.~ 

HUCIU CU~S .lIIIif III COUll .VIlI SI·IV 
II SIIU VIIRIIII£ O. ltt "o . ~ 21 0.41 0." 
lIP"IIJ(/CAVIIMiS 0.26-0.34 2 0.30 0." 
1IEIlIIIJ(lREIUlRlU 0.58-0.116 22 0." 0.01 

SAlll'LE 2~n- lSiOll 
0.4~ 0.48 0.~2 0.53 0.51 0.61 0.62 0.61 0.61 0.11 

0.13 0.13 0.14 0.1~ 0.15 0. 11 0.11 0.71 0.81 0.85 

... 5 '.116 0." 0.93 0.95 

sumo ClASS 'AI&( III C!l!!!!1 'VIlI 51·IY 

II S1IU Vllilim 0.45-0.62 7 0.54 0." 

IlEllIlm/HIIQRl£. 0.68-0.95 I. 0.79 0.01 ..... . '0' · . 

IIUIIIE. Of .£1.1165 

30 

IS 

10 

VillI 1m IlH([JAIC( • hIDOII I I 

JlUU(I or RUDIIIiS 

30 

15 

10 

Vlllllm Hfl([JAJI[( • bIWIII I I 

SAIII'L( 2130-1'45" 
0.39 0.41 0.150.460.48 O.SI 0.51 0.520.51 0.54 

0.55 o.~ 0.56 o.~ 0.51 0. 59 0.59 0.61 0.62 0.61 

0.11 0.16 0.17 0.81 0.820.13 0.83 0.14 0.160.81 

0.870.19 0.90 O.tI 0.99 

SlUm. cuss RAI!§( III COUll 'VIlI SI . DlV 

II 51lU VIIRIMIIE 0.45-0.62 IJ 0.54 0.05 

IIPlIlm/CAVlliiS 0.39-0.41 •• 40 0." 
I.I"ll/(lIl1I110£l 0.61-1." " '.13 O.DI 

SAIII'U 2n5-lt')Oft 
•• 41 0.4t 0.49 0.50 0.50 o.~ 0.55 O.sr. 0.51 0.60 

0.600.61 0.628,68 UI 0.11 0.11 o.n 0.11 0.74 

~16~17~~LnLnLhL05L05L05L • 

0.88 0.19 0.90 0." •• 92 0.t4 0.99 0." 

5n£mo cuss "!!Ii( III COUll ,VIlI SJ.OfY 
II SIIU VllllllIE 0.47-0.62 11 0.55 0.05 

11E1/I.II(/I£IIOHU 0.61-0.99 n 0.12 O.Ot 

I11III£1 Of IlAiIIMiS 

30 

20 

15 

10 

II1II8£1 Of IUDIIMiS 

30 

15 

10 

VIlII.IIE .UUC1AlUl I 'AID![IIl I 



» 
"0 
"0 
(I) 
:J a. 
x' 
N 
0 

• 
I~m::~----------------------------

YAIII'I-! 

SUI'Ll mO-lln!! 
0 •• ' 0. :10 0.51 0.56 0. 60 0.60 O.U 0. 70 • • 710.71 
0.12 O. I~ 0.110.810.810.14 0.116 0.116 o.n 0." 

0." 0." o.n 0. 94 0." 

Sm'llg~ ~Cll gp,j!!1 AVIII IMI! 
'I SIlU VIIIII\I( O. 56-0. U 4 0.60 0.03 

lI'III\lE/tAVIII&S 0.41-0.53 3 0.:10 0.03 

1."'lm/l£lIOIIlI • • It-0.71 • '.13 ..Ol 
1f1lOll11l 0.11-0.99 U 0 •• ' 0.05 

SAIl'll 31:10-316» 
0.61 0.68 0.68 0.12 0.74 0.74 0.11 0.15 O. I. 0.11 

0.11 0.11 0. 18 0. " 0. " 0. 11 0. " 0." 0.80 0.11 
0.14 0.11 0.11 0_94 o.n o.n 1.01 1.11 1.11 1. 12 

1.141. 111.221.22 

HlU'U gASS IAII&( III CIUII AVIII II.H! 
II 511" '"tllm 0.61-0 •• 19 o.n 0. 04 

I •• ' IlllE/l£1IIIIU1 0.1]-0.81 0.85 0.02 
HIIOIIU 0.94-1. 12 II I." 0. 10 

I11III(1 If I£AlIIIliS 

JO 

20 

15 

10 

0.2 0.4 0.6 0.1 1.0 1.2 1.4 1.6 ... 

VIII'lm .UUUMa I UIIOII I I 

JUlIO If IfAllIII&S 

30 

20 

15 

10 

VllIlllf( HnEC'AIIIl I RAIl ... I I 

5AIII'l( ~5-;!5U!! 

UI UJ '.10 ' .IJ O. no. 13 0.15 0.11 0. " • • " 
~80~~~81~81~"~"~85~II~.~" 
..,2 o.n 0.;' O.n.." 0.98 1.00 1.02 1.06 1.07 
1. 101.11 1.lll.14 1.16 1.11 1.20 1.24 1.25 

smull ClASS .. C1I gun .ym SI.H! 

'I SllU '''111m '.85-1 .02 12 ..,. 0.05 

lI'lIlm/C'VlIliS 0.1t-0.14" 0.11 0.05 

1.'''lm/HOIEl 1."-1 . 25 II 1.15 0." 

&AIPl( JIlt-31m 
0.610.£1 1.08 1.12 1.45 1 •• 1 1.54 1.51 ... 1 1.16 

I." 2.00 

sumo gASS 
II SIIU VI fllllI( 
LIP! Ilm/CAV11IiS 

I.UlI\lE/HIIOII£1 

HdUl 

I. III 
1. 08-1 . 11 

Ul-o.67 
1 •• ~-I.58 
1.68-1.00 

twiT 

• 

'VIII 
I." 
0.61 

1.51 

1.11 

IUfV 
0.'] 

0.06 

'.14 

.... If IUIII&S 

JO 

15 

.0 

,nlilm IUUClAill I ...... I I 

..... 1W11IiS 

JO 

20 

15 

10 

VllIllm IUUCUIIl I IAIIDOIII I 



» 
"0 
"0 
(I) 
:J a. 
SC· 
I\) 
a. 

I~~~=~nl ________________________________ ~ 
U!!ftl 

SMPH 3115-}1301 
UI U8 0." 0.13 O.U 0.16 O.J! 0." 0." 1.01 
1.02 I.~ 1.01 1.10 1.11 I,ll 1.1l 1.13 1.14 I.I~ 
1.18 I." 1.20 1.21 1.22 I.ll I.ll 1.24 I.n I.n 
1.2' 1.26 1.31 I.ll 1.32 1.34 1.36 1.11 1.11 1.42 
1.44 1.46 1.4' 

HL{tIU 'US~ 161M 'I' n!!l1 ,VIII ~I·I! 
II SIIU V""lm O."-I.I~ 13 1.01 0.06 
lIPlllm/UvllliS 0."-0." J 0.12 0.04 
1101 III 1[/11"'(1 1.18-1.4' n l.lO 0." 

SHII'\.{ lIlO-lI45!! 
1.46 1.4' 1.61 1.11 I.JI 1.18 1.10 1.10 I.U 1.96 
1.91 1.91 I." 2.01 2.~ 2." 2." 2.12 2.14 2.1~ 
2." 2.U 2.1I 2.n 2.11 

i{llel(l n4S~ ~6IM II' [01 Mill II,I! 
II SIIU Vllilim ""-1.10 , I." O.O~ 

lIP1l1m/UV11I6S 1.46-1.4' 1.41 0.02 

11£l1I1"[/IlIIIIIIIU 1 • .:1-2.01 , 1.91 0.03 

I£IWlI 2.~-l.11 II 2." 0.01 

l1li1£1 ... 11 .. ,.5 

30 

I:' 

10 

1: ; ". i,!j 
~ : 
I : 

VIIIIIlIl IULl"_ I ..... I I I:' ,,; i 

....... IWII&5 
lO 

I~ 

10 

SMPU 1210-1fj5JI 
1.4' 1.4' 1.51 I.U ... , 1.14 1. 18 1.80 1.15 I.IS 
I." I." 1.1t 1.'10 I." I." I." 1.91 1.91 I." 
2.00 2.00 US l.~ 

i{l{tl(l CUSS h!!§( m PYlI HII! S!,Dl, 

II SIIU Vllilim "'6-1.'10 II 1.13 0.01 

1IP1 III 1£/UVIIIiS 1.46-I.S' 4 IoSI .... 
, •• , III 1[/IlUUI I."-l.~ , .." 0.04 

SM!I'IJ 4028-4040II 
o.~ I." 1.11 1.13 I.n 1.12 1.36 1.11 1.41 1.41 
I.S2 1.62 1.61 1.61 1.10 1.10 1.14 1.15 1.11 1.11 
I." 1.11 1.11 1.13 I.P I.IS I." 1.'10 I." I.U 
1.94 1.t5 1.t5 I." 

5{UCUD aASS 
II 5IIU Vllilim 
lIPlIlm/UVl1iS 

IA!!6E III ClUJ .YIlI 51. If! 
1.15-1.96' ..,2 0.04 
UH.P 14 1.15 0.01 

I11III[1 ... 1l .. ,1165 

38 

IS 

10 

--~ --.---- '';. .. ". 
j-, 
. i 

0.2 •• 4 ., 0.' 1.0 1.2 1.4 ... 1.1 U 
Vllilim IULUIAIC( I ...... I I 

II1II(1.1£ .. ,1&5 
38 

IS 

.10 



» 
1J 
1J 
CD 
::J a. 
X' 
N 
CD 

• 
IhDm::~n--------------------------~ 

5A!!I.[ 'm-i01O!! . 
1.21 I.ll 1.44 I.~ 1.63 1.6, 1.6, 1.70 1.11 1.13 

1.8' I.~ 1.88 1."l.O4 2.05 2.06 2.07 2.07 2.08 

l.O9 2.10 2.11 2.14 2.15 2.1' 1.1, 2.1' 2.10 2.n 
1.22 2.23 l,25 1.16 2.16 

HUClU gA~5 IAII&( CI' m.!!1 aVC!' ~I,t{v 

II SIlU VlTlllm 2.04-2.11 , 2.87 0;02 

lI",.m ICAV III6S 1.12-1." , I •• 0.04 

1 •• 1 III )(/1l110lll1l 2.14-2.16 U UO 0.05 

5m( 414H1601 
... , 1.21 1.14 1.15 1.43 1.41 1.4' 1.50 1.52 1.54 

1.56 1.65 1.65 1.65 1.6. I." 1.74 1.7. 1.13 1.83 
,; I .• ' I.~ 1.94 I." 2.00 2.01 2.012.012.052.09 

2.102.11 2.U 2.U 2.15 2.17 2.11 2.10 2.24 1.15 

2.21 2.21 2.112.19 2.31 2.31 

; HUC!U~ !A!I!iI CI' m.!l 6VCII 11 ·1' 
II SIIU vllmm 2.00-1.10 14 2.10 0.01 

• U' ... II(/CAVIISS 1.74-1." • I.a 0.01 

. ! 1 •• lilm/llllCmll 1. 24-2.31 • u • o.e3 
. ~~ :.- " 

"J .~ ! ., 

..... IUDII65 

:JO 

15 

10 

5 

vn.llnl IlrmulU C IAUCII I I 

.... 11'11(6111155 
30 

10 

.. 
' .. . ' I ';. 

; \ 

! . i; ..... .... -.... : /' 
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