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0 . Summary Table - -
(0 . | Principal Component Scores and Loads Principal Component Scores and Loads fowes  ooem ror por fe “oos e sioe Tum mom ows Stratigraphic Chart
: D7 ] T — - § AU279 N.Scott Reef 4283 03 09 00 2696 2448 300 139 046 0.02
= " \ % 7 ; 4 4 AU116 Talﬁsman 1968 0.3 16 0.2 -26.57  -24.50 381 180 0.60 0.02
10 AU118 Talisman 1927 0.1 0.6 0.3 -26.45  -24.67 366 186 0.62 0.01

AU117 Talisman 1957 02 0.8 0.1 -26.64  -24.50 369 198 060 0.01
AU152 Legendre 1898 0.2 2.1 0.5 -26.47  -24.47 368 222 061 0.01
AUO054 Cossack 2956 0.3 20 -14 -26.18  -24.37 3.82 298 093 0.01
AUO055 Cossack 2956 0.2 26 -12 -26.22  -24.36 369 298 097 0.01
AUO67 Wanaea 2897 04 26 0.7 -25.97  -24.35 344 325 1.01 0.02
AUO069 Wanaea 2918 04 3.0 -1.3 -26.13  -24.65 3.87 332 106 0.02
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s AU083 Harriet 1946 10 14 05 2685 -2528 278 333 092 0.09
y AU081 Harriet 1922 08 08 03 -26.81 2527 276 335 091 0.09
: AU06S Wanaea 2910 04 27 -10 -2614 2460 359 338 1.04 0.02
s o AU084 Harriet 1916 10 11 02 2679 -2528 291 339 093 0.09
AU082 Harriet 1910 11 12 06 2673 2519 268 340 086 0.08
@ 9 AU386 Bambra 2034 06 26 07 -2625 2483 350 346 091 004 2
: 2 N AU385 Tanami 2180 09 03 02 2662 -2570 311 356 0.84 0.08 3
%) 3 AU383 Rosette 2396 15 18 06 2643 -2530 383 374 083 0.05 n
G@ ) S AU384 Campbell 2216 07 23 02 -2653 2512 382 375 092 0.13 o
AU057*Harriet 1922 2577  -26.97
FamiyW2B
— AU087 North Herald 1735 09 -1 09 -27.05 2626 083 061 023 0.1 o 1 e
R AU085 Hilda 2669 04 04 07 2712 -2538 265 136 043 0.08 \
AU060 Pasco 1832 03 13 09 -2656 2582 050 138 042 0.08 "
AUO058 Hilda 2670 08 12 04 2687 -2628 277 138 044 0.09 :

AU328 Maintland 1289 -14 0.6 0.3 -26.57  -26.07 1.00 143 047 0.01
AU027 Chinook 2654 0.8 0.8 0.2 -26.93  -26.42 311 145 038 0.06
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LEGENDRE FORMATION

0 O @ﬁ?ﬁ J AU028 Griffin 2664 08 12 09 2704 2623 354 150 043 0.08

N “i; 2 AU153 Pasco 1754 02 02 -1 2650 -2590 108 162 051 0.00

Q S AU091 Saladin M7 46 13 01 2725 2637 230 177 064 0.19
AU102 Goodwyn-1 2847 10 25 04 -27.26 2649 198 178 054 044 777777, Comeresson

(Fitzroy moverment)

AU371 Flinders Shoal 799 0.1 0.6 -1.6 -26.77  -25.89 1.08 180 0.57 0.20

AUO078 Echo 2993 09 0.7 0.0 2712 -26.09 165 184 0.60 0.62 % -

AUO097 Dockrell 3009 0.3 -1.0 0.8 -27.27  -25.89 154 185 0.65 0.48 4 W phase-2

AU065 S. Pepper 0.6 -14 0.7 -26.69  -26.06 163 187 0.63 0.28 Z‘;— S
a5 AU090 Saladin 1129 -1.3 0.8 0.5 -27.24  -26.39 216 188 0.61 0.14 (| svocanism

(Bedout Moverment)

AUOG3 S. Pepper 2217 0.6 0.7 0.0 -26.81  -26.12 152 189 0.62 0.26
AU092 Saladin 1116 -1.0 0.7 0.2 -27.29  -26.36 258 190 0.60 0.16
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AU115 Rankin 2954 0.5 -1.8 0.1 -27.11 -26.02 1.52 191 0.66 0.50 Saerin
AU080 Flinders Shoak622 04 -1.0 04 -26.93  -26.00 1.15 193 0.61 0.21 ssein
AU064 S. Pepper 0.6 -1.3 0.1 -26.84  -26.03 149 197 0.62 0.27 .
AU103 Goodwyn-1 2847 08 -18 02 2742 2637 181 198 067 043 0 .
AU061 Saladin 12 03 05 2747 2646 226 202 065 0.17 ] p— st
' AUO073 Barrow Island 04 0.1 0.2 -26.70  -25.97 1.16 206 057 017 = /
O ‘ AU370 Barrow Island 0.2 0.7 -1.2 -26.81 -25.88 1.32 208 0.66 0.19 ﬁNamriaw /
‘ ‘ AU374 Barrow Island 859 04 08 -13  -2658 2599 183 246 065 0.11 3 LRI e
‘ ° AUO71 Barrow 2068 0.1 0.3 0.9 -26.60 -25.56 1.65 311 073 0.02 i Westralian
AUO074 Barrow Island2312 0.1 0.0 -1.1 -26.72  -25.41 148 319 0.68 0.02
Cluster Analysis Dendrogram
~ AUQ075*Chervil 1618 -26.75  -25.46
— AU362*Barrow Island -26.68  -26.08
/ -~ 7 AU363*Barrow Island 1692 -26.62  -25.52
Q / R Correlation Coefficient AU072*Barrow Deep 3429 2525 -23.40
0y o0 AU382*Yammaderry 1101 2715 -26.31
BROWSE /3 \ Field  Reservoir 1. ' 06 : AU360*Australind 1223 2713 2712 Eve nt ‘ half't
{0 {3 N Scor Reef. EJurmsic 70.75 AU366*Crest 1160 2722 2625
BAS'N o o & S Talisman Cretaceous j AUO079*Elder 1787 26.46  -25.00
A . Winea®  ECrseon —] * FAMILY W2D: WESTRALIAN 2 DAMPIER AUO76*East Spar 2537 -26.49  -25.64
) g & %EEEE gi{{{s:{l:czz . . | LATER EXPULSION FROM JURASSIC SHALES AUQ77*East Spar 2537 -26.58  -25.63
' Comwk  Limme | | Famiy W1
- ' el ECracios : AU104 Goodwyn-3 2891 -15 -16 18  -27.34 -2583 242 123 043 0.33 EVENT CHART - =
- . . thiie  ECretaceous j AU108 Goodwyn-7 2835 -17 -22 29 2726 -26.08 863 134 046 0.39 BARR TRIASSIC JURASSIC CRETACEOUS CAINOZOIC ™
4 ‘-j Hama oo - AU105 Goodwyn-4 2903  -15 12 04 -27.44 -26.16 234 185 062 049 EXIVIOEJ.":'\I’-{ %
CANNING A\ § / [Tyl R L Triassic : . AU107 Goodwyn-5 2903 -15 -17 03 2697 -2609 248 192 063 054 MODULE m
BASIN N L \\ enirdl Core : y, P {pceous ; AU119 Tidepole 3018 18 06 13  -26.81 -2547 309 197 056 0.18 123456 12345678910 12345678910 11 1234567
LS et ) : (e ﬁﬁ FamiLy W1: WESTRALIAN 1 AU098 Dockrell 2995 10 05 11 2698 2550 176 197 058 0.60
\ @6 . ; o. PFOQ oo, BTanem‘I . L Triassie TmAssmi SHALES AU099 Dockrell 2995 15 01 17 2706 2538 216 200 062 0.68 SHOWS % ‘IK‘ *m’ ® ‘IK‘
~ Spar-1 radeg \ o Lnessc AU106 Goodwyn4 2903 -18 09 17  -2717 -2620 271 210 063 0.57
/l £ et S ” BamNIS'X& s — AUO66 Spar 2630 17 07 16 -2645 2573 647 278 061 008 OVERBURDEN 1 | | | | —1
) L urassie Family W2D' , ]
\ L% Ebep—'] // th . E.Cretaceous ' 'Reglonal (R) E || " R I 1 R I
AR AR 22l ; Leatherback  Triassi - AU056 Flag 1201 13 12 03 2678 -2562 070 096 036 0.07 s2L ;
C N VON O S ‘e, B;'TGNO"}’SF'% }%%'Y“ ‘ i | . AU094 Angel 2751 05 10 27 2693 2455 590 142 050 001 - Intreformetional (1)
BASIN - Y Y i Clean j AU111 Lambert ~ 3106 02 11 13  -27.08 2490 756 216 076 0.02 RESERVOR 1 | | ] ]
o1 . arow sl E Cretaceous . AU110 Lambert ~ 3106 02 15 23 -26.96 2487 672 222 074 004 OGRAPHY RESTRICTED DELTAIC
O O ' : . Pasco I Craaceous s AU095 Angel 2748 08 35 20 2690 -2442 773 252 082 002 FAUAE0EE MARNE  peyac  MARNE MARNEMARINE —>
‘ E gldﬁv“ﬁy ﬁt FAMILY W2B: WESTRALIAN 2 BARROW AU093*Angel 2688 2680 -2432 750 3.07 0.83 0.13
. e EARLIER EXPULSION FROM JURASSIC SHALES AU387 Bambra 3640 04 07 18 2739 2572 479 1410 192 0.1 SOURCE -
3 Docksl  Llvamic : Famiy w1 100y 10mex
: o Shepper  F Cretaceous : AU114 N. Rankin 04 18 14 2738 2517 404 115 036 0.01 - oV
- — _ o giiigiﬁ gzgiz;zzzaz j AU101 Egret 3128 16 06 05 2690 2537 315 131 042 0.01 KANGAROG TR
__ - Y~ ~ A - Blo | Ll : AU100 Eaglehawk 2766 08 14 35 2645 -2548 373 160 062 0.09 GENERATION  EX PLAT.
100’ N\ \ \ . - , Sghdm B Cretaceous . AU113*N. Rankin 2998 2722 2519 BARROWTR
75 \ N | ol T s I ; Famiy A2
7 { \ o~ : , Ve DS YT paviy WI AU059 Nebo 2668 50 01 12 2671 2484 134 081 033 0.01 N MATURE  MATURE IMMATURE ,MMATURE
¢ Y \ E%%lgﬁ‘%‘;ge L Iriassic . ! AU021 Rough Range 1102 73 04 09 -24.66  -24.21 094 039 0.19 0.00 MATLR OVERMATURE IMMATURE
@ . \\ Sdadin 1238 > Routh Range Creaceos s * - FEWLY A2: A‘SJSTRALZ AUO88 Rough Range1102 7112 03 12  -2465 -2403 213 036 0.18 0.02
7 & A Nevo o Mlmse ' ACUSTRINE SHALES AU089 Rough R 10. 03 15 -2468 2403 189 037 016 0.2
o P X ~ D + = Low Maturity Vogars ’ ’ TRAP FORMATION ﬁ ﬁﬁ ﬁ ﬁ ﬁ
J Correlation Coafficient 2 AU338 Leatherback 13 34 24 2746 2604 068 125 052 0.01 Uplift & Seafioor Delta Wrenching Structuring
A ¢ b SubBasin  Fed 10 - 0 oreon Oeoljen 05 W2D = Westralian 2; Carnarvon/Dampier; Jurassic Shales (Earlier) AU388 Leatherback 1752 14  -24 25  -27.28 2614 058 140 053 001 CRTICAL - MOMENT oot ermdion Zp;gr%ade buding- S(er;?rr;ﬁ ~
Egh’gg , ,—-S AU3SS  Exmouth  Leathorback ' ' m ' ' W2B = Westralian 2; Carnarvon/Barrow; Jurassic Shales (Later) AU120 W. Tryal Rock8305 73 24 09 -23.76 -2469 446 149 041 0.13
\ 28(1)3431 garrow gasco | :J' WIB . W1 = Westralian 1; Carnarvon/Dampier; Triassic Shales AU121* W. Tryal Rock8448 23.82  -24.71 700 162 050 0.12
arrow arrow Is. A2 = Austral 2; L tri Shal
c’\ %ﬁgé‘?‘ Earrow ]§. leppgr — Summary ae aeHstrme Shates AU09 C.Gorgon 4033 07 07 27 -2563 2524 084 057 020 0.01 Barr OW / MUth
lean hallis . AU109* Gorgon 4002 2573 -2577 467 1067 135 0.13
288:;5 xuican gﬁfé}is CluSter AnalySlS AU112*N. Gorgon 3759 -25.68 -25.76
AU035  Timor Talbot D
A endrogram
AU046  Vulcan Skua *very low/no biomarkers (condensates)
WESTERN AUSTRALIA || &% i &, S °
AU279  Browse N. Scott Reef
AU116  Dampier Talisman ﬁ
AU084  Barrow Harriet W2D
AUO083  Barrow Harriet
AU069 Damp@er Wanaea :'_
AUO055  Dampier Cossack
AU041  Vulcan Jabiru
| -
Q AU040  Vulcan Jabiru
AU114  Dampier N. Rankin :'m_l' A b t t
AU101  Dampier Egret S ra C
AU094  Dampier Angel —
e B S pEgw GEOMARK
AU105  Dampier Goodwyn .
AU099  Dampier Dockrell — ~ . . . . . . L. .
ADGSO Vulen  Sumise g’:hul : . M““MB Results of the cluster analysis of Carnarvon Basin oils are shown in the Dendrogram. The two major families are labeled W2D and W2B, and contain RESEARCH, INC.
?ﬁ% %ZEE %‘f‘ﬁfﬁn@r -QZ- : » Fniy/® predominantly oils from fields located in the Dampier and Barrow sub-basins, respectively. The geochemical parameters responsible for the differences in Families JAUSTRALIAN
ert ongara . o . ° ° . o
AU e Enegils - WiydRads _ W2D and W2B are primarily loaded in Principal Component 2. These include high values for %C27 steranes, Steranes/Hopanes, C31/C30 hopanes and more ORGANTISATION
AUISO Coming W Temce o — positive carbon 1sotope values for Family W2D. Family W2B oils have higher %C29 steranes and tricyclic terpane C24/C23 ratios. Oils from the Barrow Sub-
AULSS  Caming  Sundown P LG . basin plot together in the Barrow Family (W2B). In this group are samples from Barrow, Chinook, Flinders Shoal, Hilda, North Herald, South Pepper and Saladin.
AR o ot - o : They are interpreted as having been generated from Late Jurassic marine sediments, and with a possible additional contribution from Early Cretaceous deltaic
gﬁgg Eiﬁgiﬁﬁ éﬁ?ﬁaami = : facies, again belonging to the general Westralian Supersystem (Westralian 2). The differences with the Dampier Family could be explained by variations in the
u Pe age Roads ’ . . . . . . .
AU Bagle  Nebo 1 A2 paleogeography of the two sub-basins since water depth and proximity to land would control organic matter quality and character. PC1 separates Family A2 from
\ AU089  Exmouth Rough Range —I—I . . . . . .
AUOSS  Exmouth  Rough Range the other Carnarvon oils. These terrigenous-sourced oils are recognised as such by the high waxy component (n-C27/C17) and other markers for nonmarine .
O\ Western Australian Petrol St organic mater (high tricyclic terpane C19/C23, %C29 steranes, and Pr/Ph values). Exmouth Rough Range and Beagle Nebo oils belong to this Family A2 of land Of Western Au Stralla
\ estern Austrafian retroicum Systems plant/lacustrine derived oils. The correlation is somewhat loose within Family A2, suggesting a similar source depositional environment rather than the exact same
PERTH @\ W2B = Westralian 2; Carnarvon/Barrow; Jurassic Shales (Earlier Expulsion) source rock for the widely spaced Beagle and Exmouth Sub-basins. Leatherback oils also appear to have a major terrigenous component (e.g., high %C29 steranes,
W2D = Westralian 2; Carnarvon/Dampier; Jurassic Shales (Later Expulsion) . . . . . L . . .
BASIN \ } _ _ low Steranes/Hopanes). These oils are at a low level of thermal maturity, however, which can effect their statistical grouping. Still, Leatherback oils were
W2V = Westralian 2; Bonaparte/Vulcan; Jurassic Shales b bl d f d ff lb . . f . h h 1 h 1 R h R 1 I 1 WZD 1 h W2B
W1  — Westralian 1; Carnarvon/Dampier; Triassic Shales probably generated from a difterent, albeit nonmarine tacies than the slightly more mature Rough kange oils. In general, o1ls appear more mature than
Sahul = Carbonate; Bonaparte/Vulcan assuming that the source differences do not obscure the Terpane Maturity trends. Within Family W2B, Hilda, Chinook, and Griffin oils are less mature than
Gl = Gondwanan 1; Perth Saladin and South Pepper oils. Some of the Barrow Island oils appear the most mature. Many of the Carnarvon Basin condensates had to be excluded from the B arrow. /E Xmou th
G2 = Gondwanan 2; Perth; Triassic Shales statistical analysis discussed above because of their very low biomarker contents. When a limited set of variables were employed, very loose clusters of
i L/G = Tramsitional: Larapintine/Gondwanan; Carboniferous Shales condensates comprised East Spar, Sinbad, Elder, Barrow Deep, North Gorgon and Gorgon on one hand and West Tryal Rocks, Central Gorgon, Maitland, North S U b_ b asin
L = L inti ; dovici hal . . . . e . . . .
O - ATAPIITING =5 JTTOVICIAn SR N Herald and Chervil on the other. Such loose clusters can indicate heterogencous source characteristics, mixed sources or alternatively, a variety of generation
\ L3 = Larapintine 3; Devonian Restricted Shales
\ A2 = Austral 2; Lacustrine Shales N 2 U X B VW DV U B B timing regimes. For example, Maitland, North Herald and Chervil could represent Family W2B late generation products from the Barrow depocentre. In the case

of the West Tryal Rocks samples, a major contribution from an isotopically heavy Permian source 1s possible. Identification of source 1s further compromised by M on ttl g e
the obvious wide maturity spread of these samples.
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