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0 . Summary Table - -
v . | 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
1 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 5 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
Q 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 :‘:‘_ 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 05 -18 01 2711 2602 152 191 066 0.50 e
AUO8O Flinders Shoal622 04  -10 04  -2693 -2600 115 193 061 021 -
AUO64 S. Pepper 06 13 01 2684 2603 149 197 062 027 .
AU103 Goodwyn-1 2847 08 -18 02 2742 2637 181 198 067 043 2 o
AU061 Saladin 12 03 05 2747 2646 226 202 065 0.17 ] p— st
O AU073 Barrow Island 04 01 02 2670 2597 116 206 057 017 : /
O O AU370 Barrow Island 02 07 42 2681 2588 132 208 066 0.19 B /
‘ AU374 Barrow Island 859 04 08 -13 2658 2599 183 246 065 0.11 3 EMOTCHERR L, .
O . AUO71 Barow 2068 01 03 09 2660 2556 165 311 073 0.02 = Westalen
O ( ' l US ter A na l LYAY D en d roosram AUO74 Barrow Island2312 01 00 11 2672 2541 148 319 068 0.02
y g AU062*Sinbad 2064 2665 -25.39
_ AU075* Chervil 1618 26.75 -25.46
- — ? AU362*Barrow Island -26.68  -26.08
/ AU363*Barrow Island 1692 -26.62  -25.52
) ) AUQ72*Barrow Deep 3429 -25.25 -23.40
O },/ o) . _ Comlatloggoefﬁ“em AU382*Yammaderry 1101 2715  -26.31
BROWSE 053 \ Field  Reservolr 1. ' ,' : AU360*Australind 1223 2743 2712 E yvéen t C h a l/'t
/. 1 e 70.75 AU366*Crest 1160 2722  -26.25
BMIN P XY Talisman B Cretaceons j AU079*Elder 1787 -26.46  -25.00
AN ? : Wanaea®  ECretaceons * FAMILY W2D: WESTRALIAN 2 DAMPIER AUQ76"East Spar 2537 -26.49  -25.64
)/ \ . ) :CJVV"EEEE Ei‘%ﬁiﬁ%ﬁi ) + | LATER EXPULSION FROM JURASSIC SHALES AUO77*East Spar 2537 -26.58 -25.63
Sob  ECiomson : Famly Wi =
. x«_/ ; Eg{é};@” E;g;g;gggggg : AU104 Goodwyn-3 2891 -5  -16 18  -27.34 -2583 242 123 043 0.33 =
T ‘ f wosooery e 7 2 ;e e a0k o i | Tusse | amssc | cemaceows | canozoc
4 © - . Harriet E.Cretaceous : ooawyn- -1. -1. . 2. -£0. . . . . r
" N PhalR. Ll : AU107 Goodwyn-5 2903 -15 17 03  -2697 -26.09 248 192 063 0.54 : 9
CANNING (] M : _ p E%tgggggs ; - AU119 Tidepole 3018 18 06 13 2681 -2547 309 197 056 0.18 MODULE 123456 1234567891 12345678910 1112345670
BASIN A - ' ' Rl FAMILY W1: WESTRALIAN 1 AU098 Dockrell 2995 -0 05 11 2698 -2550 176 197 0.58 0.60 SHONS
\ @ \ ] Q : Hﬁiiﬁiﬁ TRIASSIC' SHALES AU099 Dockrell 2995 -1.5 0.1 17 -27.06 -25.38 216 200 062 0.68 OVERBURDEN &M
L j © ) Angel- wn LTt | AU106 Goodwyn-4 2903 -18 09 17 2747 2620 271 210 063 057 Lewis Trough B
.}, = (st ANGH Sosaa e — AUO66 Spar 2630 17 07 16 2645 2573 647 278 061 008 —
3 | WP e . Famy w2 AL Fegon ' o
CARNARVON 2\ . © } N N \l@(\ /WanaeaZ : Lesthotock T - AU056 Flag 1201 43 12 03 2678 2562 070 096 036 0.07 - Intraformetiona ('S
. 1 A UIETE Rankin * Triassic ; . AU094 Angel 2751 05 10 27 2693 2455 590 142 050 0.01 RESERVOIR | [ | 1 ] ]
BAS'N -~ : G°°‘(’Wy” (J¥Gooduwyn-7 i ECmicios f AU111 Lambert ~ 3106 02 11 13 2708 2490 756 216 076 0.02 PALAEOGEOGRAPHY Tr )  SL 4Ry | SLATT .
S Bumow L ECreaceons . AUT10 Lambert 3106 02 15 23 -2696 -2487 672 222 074 0.04 - Transgression (Tr) DELTAIC] VARNE D>
Q . SR . © S 52228 %:JS;ZQEEEES Z 0,68 AU095 Angel 2748 038 35 20 2690 -2442 773 252 082 0.02 ggrLeeSSl?nSng) 4 MARINE DELTAIC MARINE ANOXIC MARINE NE
‘ OECh°1 \/. Goodwyn:3 . Gootwn L Trasse FAMILY W2B: WESTRALIAN 2 BARROW AU093*Angel 2688 2680 2432 750 3.07 083 0.13 aLeve ) | | w
\'Tldepole1 ghg;_ Egigiggggﬁz EARLIER EXPULSION FROM JURASSIC SHALES AU387 Bambra 3640 04 0.7 18 -27.39 -25.72 479 14.10 1.92 0.11 SOURCE
@)% / X" Dockrell L Triassic - Famiyw1' - HI > 100av / 150max
) Q o sk FindesShosl E Qoo - . _TOC> 2%av
sy ( S . AU114 N. Rankin 04 18 14 2738 2517 404 115 036 001
I / , Shn pome ; AU101 Egret 3128 16 06 05 2690 2537 315 131 042 0.01 GENERATION -
__ - o~ Beho Lirsic - AU100 Eaglehawk 2766 08 -14 35 -2645 2548 373 160 062 0.09
.:Q P — \\ (\\ Sadh' ECn: | AU113*N. Rankin 2998 2722 2519
=g 3 Clomon Ll & s ) Famiy A2 MATLRITY T
4 { \ D wl \ N LT Fariiy W1 AU059 Nebo 2668 50 01 12 2671 2484 134 081 033 0.1 LT MATURE IMMATURE
‘ N > N L ! AU021 Rough Range 1102 73 04 09 2466 -2421 094 039 0.19 0.00 - Enderby Tr.
@ - \ Rt Romse L Crostons — FAMILY A2: AUSTRAL 2 AU088 Rough Range1102 712 03 12 2465 -2403 213 036 0.18 0.2
. N\ & b0 urasic ' LACUSTRINE SHALES AU089 Rough Range 105 03 15 2468 2403 189 037 016 0.02 TRAP FORMATION ‘
. I . A + = Low Maturity Vagrants - _
J Correlation Cocfficient AU338 Leatherback 13 84 24 2746 2604 068 125 052 001 RTICAL T #{)Ji;lﬂlgalblfdvgﬁce #go%g!gdisr% K24Condensed Late Cz Stucturing
A ¢ . . W2D — Westralian 2; Carnarvon/Dampier; Jurassic Shales (Earlier) AU388 Leatherback 1752 14 24 25 2728 2614 058 140 053 0.01 MOM _ Post K2 margin sag & filt o west -
‘ ID  Sub-Basin  Field ] 0 0.8 0,6 0.4 0.2 : ] ) J5/J6 Lewis Trough develops Cz3 Migration
RROMUEE' > ,—-S AU3SS  Exmouth  Leathorback ¥ w2B = Westralian 2; Carnarvon/Barrow; Jurassic Shales (Later) AU120 W.Tryal Rock8305 713 24 09 -23.76 2469 446 149 041 0.3
AU153  Barrow Pasco . W1 = Westralian 1; Carnarvon/Dampier; Triassic Shales AU121* W. Tryal Rock8448 -23.82  -24.71 700 162 050 0.12 o
\ AUO074  Barrow Barrow Is. :J' W2B .
AU073  Barrow Barrow Is. A2 = Austral 2; Lacustrine Shales 1er
<"\ 2882411 garrow g leipper S Summary AU096 C. Gorgon 4033 0.7 07 27 2563 2524 084 057 020 0.01
artow aacin . AU109* Gorgon 4002 25.73 2577 467 1067 135 0.13
AUO038  Vul Chall
Aoy Vien  omis Cluster Analysis AUTIZ'N. Gorgon 3759 2568 2576
AU035 Ti Talb
AUOK Vil Skus Dendrogram |
WE STERN AU ST RALI A 28(3)22 \B/u1can }%kuab *very low/no biomarkers (condensates)
arrow amora
AU384  Barrow Campbell |
AU279  Browse N. 1Scott Reef
AU116  Dampier Talisman ﬁ
AU084  Barrow Harriet W2D
AUO83  Barrow Harriet
AU069  Dampi W
AU055 Diiﬁﬁiii c%r;iiit I
AU041  Vulcan Jabiru
: B
Q AU040  Vulcan Jabiru
AU114  Dampier N. Rankin ] W1' A b t t
AT R ——— Strdac
e B S pEgw ~ GEOMARK
AU105  Dampier Goodwyn .
AU099 D i Dockrell _ . . . . . . o : :
AUI3  Perth  WhicherRange Gl . = FnyVB 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 predominantly RESEARCH. INC
AU050  Vulcan Sunrise I . . . . . . . . . . g ° o
AUSG?  Perth Dongan Sahul : A '%‘WVRP oils from fields located in the Dampier and Barrow sub-basins, respectively. The geochemical parameters responsible for the differences in Families W2D and W2B T
e . Horner . W . . . o o . . . .
AR P Do -gz_ - WindRede are primarily loaded in Principal Component 2. These include high values for %C27 steranes, Steranes/Hopanes, C31/C30 hopanes and more positive carbon SRGANTSATION
AU Caming - Dodonea  ====——"""L2 B i 1sotope values for Family W2D. Family W2B oils have higher %C29 steranes and tricyclic terpane C24/C23 ratios. The first grouping termed Dampier Family or
R I A L/G W2D, comprises Talisman, Wanaea, Cossack and Legendre o1l samples. These are all accumulations located in close proximity at the northern end of the Dampier
AU034  Petrel Turt] — ) . : . . . . . :
AU Porel  Bamet — ] . Sub-basin. All are reservoired in Late Jurassic/Early Cretaceous sandstones and predominantly contain oil. The generally accepted source of the hydrocarbons 1s the
AU030  Petrel Barnett . . . . . . . . . .
AUMS  Caming  Janpam N L3 : Late Jurassic restricted marine sediments of the Lewis Trough, the typical source rock of the Westralian. The Harriet and nearby Campbell, Rosette, Tanami and
anning ina : . . . . . . . . . .
AU Perh © GageRouds —— ., Bambra oils, located at the northern end of the Barrow Sub-basin align themselves closely with the Dampier Family. This likely reflects the extension of Late Jurassic P etr Ol eum S St ems
\ AUose Bxmouh - RoughRange T ] restricted marine source facies into the northern Barrow Sub-basin. Alternatively, a long-distance migration pathway along the Lowendal Fault system 1s another u y

possibility. North Scott Reef, located far to the north in the Browse Basin, also falls in within the W2D Family. Family W2DO oils from Angel and Lambert fields
differ from Family W2D also in PC3 and may represent a slight variation in the organofacies of the W2D source rock. A good correlation between Goodwyn,
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Western Australian Petroleum Systems

W2B = Westralian 2; Carnarvon/Barrow; Jurassic Shales (Earlier Expulsion) Dockrell and Tidepole oils (note that some Dockrell and Goodwyn oils have probable Jurassic affinities) and their geographic proximity in the Rankin Trend is seen as
PERTH \ p y p geographic p y
BASIN \ W2D = Westralian 2; Carnarvon/Dampier; Jurassic Shales (Later Expulsion) strong evidence for their common source. On geological grounds this common source appears to be in the underlying Triassic sediments of the Westralian (W1)
W2V = Westralian 2; Bonaparte/Vulcan; Jurassic Shales petroleum system since Late Jurassic sediments are thin and not appropriately placed to source the gas, condensate and oil in these fields. Family W1O consists of
o posalan 13 Camaron damplers Triassic Shales only three oils from the nearby North Rankin, Egret, and Eaglehawk fields and may represent a slightly more terrigenous facies of the Goodwyn and Dockrell source
Gl = Gondwanan 1 perth rocks (Family W1). The Terpane Maturity trends for the various Carnarvon oil families are illustrated. In general, W2D oils appear more mature than W2B
G2 = Gondwanan 2; Perth; Triassic Shales assuming that the source differences do not obscure the maturity trends. Within Family W2D, Talisman and Legendre oils are less mature than Cossack, Wanaea, and D ° S b b o
_ ot L/G = Transitional: Larapintine/Gondwanan; Carboniferous Shales R Harriet oi1ls. Burial history analysis indicates vastly different timing regimes for different tectonic compartments of the Carnarvon Basin. The W2D petroleum system am p ler UD-DASIN
O _ L2 = Larapintine 2; Ordovician Shales AN did not have the loading from the Barrow Delta and was generative in the Late Cretaceous with a second phase late in the Cainozoic. Many of the high maturity
\ L3~ = Larapintine 3; Devonian Restricted Shales condensates are likely to have been produced during this time. In the Browse Basin, Jurassic sediments were probably generating optimally in the Late Cretaceous. M On ta g e
\ : A2 = Austral 25 Lacustrine Shales B The demonstrated effectiveness of two Westralian petroleum systems combined with multiple phases of generation increases the chances for appropriate timing of trap

and charge. Cainozoic reactivation of earlier charged reservoirs, however, is a major exploration risk.
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