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AU279 N. Scott Reef E.Jurassic
AU116 Talisman E.Cretaceous
AU118 Talisman E.Cretaceous
AU117 Talisman E.Cretaceous
AU152 Legendre E.Cretaceous
AU069 Wanaea E.Cretaceous
AU068 Wanaea E.Cretaceous
AU055 Cossack L.Jurassic
AU067 Wanaea E.Cretaceous
AU054 Cossack L.Jurassic
AU386 Bambra E.Cretaceous
AU384 Campbell E.Cretaceous
AU383 Rosette E.Cretaceous
AU385 Tanami E.Cretaceous
AU081 Harriet E.Cretaceous
AU084 Harriet E.Cretaceous
AU082 Harriet E.Cretaceous
AU083 Harriet E.Cretaceous
AU120 W.Tryal R. L.Triassic
AU119 Tidepole L.Triassic
AU066 Spar Cretaceous
AU099 Dockrell L.Triassic
AU098 Dockrell L.Triassic
AU107 Goodwyn L.Triassic
AU105 Goodwyn L.Triassic
AU108 Goodwyn L.Triassic
AU106 Goodwyn L.Triassic
AU104 Goodwyn L.Triassic
AU111 Lambert L.Jurassic
AU110 Lambert L.Jurassic
AU094 Angel L.Jurassic
AU387 Bambra E.Cretaceous
AU095 Angel L.Jurassic
AU056 Flag E.Cretaceous
AU388 Leatherback Triassic
AU338 Leatherback Triassic
AU115 Rankin Triassic
AU073 Barrow Isl. E.Cretaceous
AU374 Barrow Isl. E.Cretaceous
AU371 FlindersShoal E.Cretaceous
AU370 Barrow Isl. E.Cretaceous
AU074 Barrow Isl. E.Cretaceous
AU071 Barrow L.Jurassic
AU153 Pasco E.Cretaceous
AU060 Pasco E.Cretaceous
AU103 Goodwyn L.Triassic
AU102 Goodwyn L.Triassic
AU085 Hilda E.Cretaceous
AU058 Hilda E.Cretaceous
AU028 Griffin E.Cretaceous
AU097 Dockrell L.Triassic
AU080 FlindersShoal E.Cretaceous
AU064 S.Pepper E.Cretaceous
AU065 S.Pepper E.Cretaceous
AU092 Saladin E.Cretaceous
AU090 Saladin E.Cretaceous
AU091 Saladin E.Cretaceous
AU078 Echo L.Triassic
AU063 S.Pepper E.Cretaceous
AU061 Saladin E.Cretaceous
AU027 Chinook E.Cretaceous
AU328 Maitland Tertiary?
AU096 C. Gorgon L.Triassic
AU087 N. Herald L.Jurassic
AU114 N. Rankin L.Triassic
AU101 Egret E.Cretaceous
AU100 Eaglehawk L.Triassic
AU089 Rough Range E.Cretaceous
AU088 Rough Range Cretaceous
AU021 Rough Range L.Cretaceous
AU059 Nebo M.Jurassic
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ID Field Reservoir

Correlation Coefficient

0.45

0.66

0.51

FAMILY W2D: WESTRALIAN 2 DAMPIER
LATER EXPULSION FROM JURASSIC SHALES

FAMILY W1: WESTRALIAN 1
TRIASSIC SHALES

FAMILY W2D'

FAMILY W2B: WESTRALIAN 2 BARROW
EARLIER EXPULSION FROM JURASSIC SHALES

FAMILY A2: AUSTRAL 2
LACUSTRINE SHALES

* = Low Maturity

0.93

0.75

0.96
0.94

0.94

0.94
0.68

FAMILY W1'

W2D = Westralian 2; Carnarvon/Dampier; Jurassic Shales (Earlier)

W1 = Westralian 1; Carnarvon/Dampier; Triassic Shales
W2B = Westralian 2; Carnarvon/Barrow; Jurassic Shales (Later)

A2 = Austral 2; Lacustrine Shales
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Abstract
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
oils from fields located in the Dampier and Barrow sub-basins, respectively. The geochemical parameters responsible for the differences in Families W2D and W2B
are primarily loaded in Principal Component 2. These include high values for %C27 steranes, Steranes/Hopanes, C31/C30 hopanes and more positive carbon
isotope values for Family W2D. Family W2B oils have higher %C29 steranes and tricyclic terpane C24/C23 ratios. The first grouping termed Dampier Family or
W2D, comprises Talisman, Wanaea, Cossack and Legendre oil samples. These are all accumulations located in close proximity at the northern end of the Dampier
Sub-basin. All are reservoired in Late Jurassic/Early Cretaceous sandstones and predominantly contain oil. The generally accepted source of the hydrocarbons is the
Late Jurassic restricted marine sediments of the Lewis Trough, the typical source rock of the Westralian. The Harriet and nearby Campbell, Rosette, Tanami and
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
restricted marine source facies into the northern Barrow Sub-basin. Alternatively, a long-distance migration pathway along the Lowendal Fault system is another
possibility. North Scott Reef, located far to the north in the Browse Basin, also falls in within the W2D Family. Family W2DÕ 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,
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
strong evidence for their common source. On geological grounds this common source appears to be in the underlying Triassic sediments of the Westralian (W1)
petroleum system since Late Jurassic sediments are thin and not appropriately placed to source the gas, condensate and oil in these fields. Family W1Õ consists of
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
rocks (Family W1). The Terpane Maturity trends for the various Carnarvon oil families are illustrated. In general, W2D oils appear more mature than W2B
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
Harriet oils. Burial history analysis indicates vastly different timing regimes for different tectonic compartments of the Carnarvon Basin. The W2D petroleum system
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
condensates are likely to have been produced during this time. In the Browse Basin, Jurassic sediments were probably generating optimally in the Late Cretaceous.
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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Summary Table
Field/Well Depth (m) PC1 PC2 PC3 13Cs 13Ca S1/S6 Ts/Tm 29D/H DM/H

FamilyW2D
AU279 N. Scott Reef 4283 0.3 0.9 0.0 -26.96 -24.48 3.00 1.39 0.46 0.02
AU116 Talisman 1968 0.3 1.6 -0.2 -26.57 -24.50 3.81 1.80 0.60 0.02
AU118 Talisman 1927 -0.1 0.6 0.3 -26.45 -24.67 3.66 1.86 0.62 0.01
AU117 Talisman 1957 0.2 0.8 0.1 -26.64 -24.50 3.69 1.98 0.60 0.01
AU152 Legendre 1898 -0.2 2.1 -0.5 -26.47 -24.47 3.68 2.22 0.61 0.01
AU054 Cossack 2956 -0.3 2.0 -1.4 -26.18 -24.37 3.82 2.98 0.93 0.01
AU055 Cossack 2956 -0.2 2.6 -1.2 -26.22 -24.36 3.69 2.98 0.97 0.01
AU067 Wanaea 2897 -0.4 2.6 -0.7 -25.97 -24.35 3.44 3.25 1.01 0.02
AU069 Wanaea 2918 -0.4 3.0 -1.3 -26.13 -24.65 3.87 3.32 1.06 0.02
AU083 Harriet 1946 -1.0 1.4 -0.5 -26.85 -25.28 2.78 3.33 0.92 0.09
AU081 Harriet 1922 -0.8 0.8 0.3 -26.81 -25.27 2.76 3.35 0.91 0.09
AU068 Wanaea 2910 -0.4 2.7 -1.0 -26.14 -24.60 3.59 3.38 1.04 0.02
AU084 Harriet 1916 -1.0 1.1 -0.2 -26.79 -25.28 2.91 3.39 0.93 0.09
AU082 Harriet 1910 -1.1 1.2 -0.6 -26.73 -25.19 2.68 3.40 0.86 0.08
AU386 Bambra 2034 -0.6 2.6 -0.7 -26.25 -24.83 3.50 3.46 0.91 0.04
AU385 Tanami 2180 -0.9 0.3 -0.2 -26.62 -25.70 3.11 3.56 0.84 0.08
AU383 Rosette 2396 -1.5 1.8 -0.6 -26.43 -25.30 3.83 3.74 0.83 0.05
AU384 Campbell 2216 -0.7 2.3 0.2 -26.53 -25.12 3.82 3.75 0.92 0.13
AU057*Harriet 1922 -25.77 -26.97
FamilyW2B
AU087 North Herald 1735 -0.9 -1.1 -0.9 -27.05 -26.26 0.83 0.61 0.23 0.11
AU085 Hilda 2669 -0.4 -0.4 -0.7 -27.12 -25.38 2.65 1.36 0.43 0.08
AU060 Pasco 1832 0.3 -1.3 -0.9 -26.56 -25.82 0.50 1.38 0.42 0.08
AU058 Hilda 2670 -0.8 -1.2 -0.4 -26.87 -26.28 2.77 1.38 0.44 0.09
AU328 Maintland 1289 -1.4 -0.6 0.3 -26.57 -26.07 1.00 1.43 0.47 0.01
AU027 Chinook 2654 -0.8 -0.8 -0.2 -26.93 -26.42 3.11 1.45 0.38 0.06
AU028 Griffin 2664 -0.8 -1.2 -0.9 -27.04 -26.23 3.54 1.50 0.43 0.08
AU153 Pasco 1754 -0.2 -0.2 -1.1 -26.50 -25.90 1.08 1.62 0.51 0.00
AU091 Saladin 1117 -1.6 -1.3 0.1 -27.25 -26.37 2.30 1.77 0.64 0.19
AU102 Goodwyn-1 2847 -1.0 -2.5 0.4 -27.26 -26.49 1.98 1.78 0.54 0.44
AU371 Flinders Shoal 799 -0.1 -0.6 -1.6 -26.77 -25.89 1.08 1.80 0.57 0.20
AU078 Echo 2993 -0.9 -0.7 0.0 -27.12 -26.09 1.65 1.84 0.60 0.62
AU097 Dockrell 3009 -0.3 -1.0 -0.8 -27.27 -25.89 1.54 1.85 0.65 0.48
AU065 S. Pepper -0.6 -1.4 -0.7 -26.69 -26.06 1.63 1.87 0.63 0.28
AU090 Saladin 1129 -1.3 -0.8 -0.5 -27.24 -26.39 2.16 1.88 0.61 0.14
AU063 S. Pepper 2217 -0.6 -0.7 0.0 -26.81 -26.12 1.52 1.89 0.62 0.26
AU092 Saladin 1116 -1.0 -0.7 -0.2 -27.29 -26.36 2.58 1.90 0.60 0.16
AU115 Rankin 2954 -0.5 -1.8 -0.1 -27.11 -26.02 1.52 1.91 0.66 0.50
AU080 Flinders Shoal2622 -0.4 -1.0 -0.4 -26.93 -26.00 1.15 1.93 0.61 0.21
AU064 S. Pepper -0.6 -1.3 -0.1 -26.84 -26.03 1.49 1.97 0.62 0.27
AU103 Goodwyn-1 2847 -0.8 -1.8 -0.2 -27.42 -26.37 1.81 1.98 0.67 0.43
AU061 Saladin -1.2 -0.3 -0.5 -27.17 -26.46 2.26 2.02 0.65 0.17
AU073 Barrow Island -0.4 -0.1 0.2 -26.70 -25.97 1.16 2.06 0.57 0.17
AU370 Barrow Island -0.2 -0.7 -1.2 -26.81 -25.88 1.32 2.08 0.66 0.19
AU374 Barrow Island 859 -0.4 -0.8 -1.3 -26.58 -25.99 1.83 2.46 0.65 0.11
AU071 Barrow 2068 0.1 -0.3 -0.9 -26.60 -25.56 1.65 3.11 0.73 0.02
AU074 Barrow Island2312 0.1 0.0 -1.1 -26.72 -25.41 1.48 3.19 0.68 0.02
AU062*Sinbad 2064 -26.65 -25.39
AU075*Chervil 1618 -26.75 -25.46
AU362*Barrow Island -26.68 -26.08
AU363*Barrow Island1692 -26.62 -25.52
AU072*Barrow Deep 3429 -25.25 -23.40
AU382*Yammaderry 1101 -27.15 -26.31
AU360*Australind 1223 -27.13 -27.12
AU366*Crest 1160 -27.22 -26.25
AU079*Elder 1787 -26.46 -25.00
AU076*East Spar 2537 -26.49 -25.64
AU077*East Spar 2537 -26.58 -25.63
FamilyW1
AU104 Goodwyn-3 2891 -1.5 -1.6 1.8 -27.34 -25.83 2.42 1.23 0.43 0.33
AU108 Goodwyn-7 2835 -1.7 -2.2 2.9 -27.26 -26.08 8.63 1.34 0.46 0.39
AU105 Goodwyn-4 2903 -1.5 -1.2 0.4 -27.14 -26.16 2.34 1.85 0.62 0.49
AU107 Goodwyn-5 2903 -1.5 -1.7 0.3 -26.97 -26.09 2.48 1.92 0.63 0.54
AU119 Tidepole 3018 -1.8 0.6 1.3 -26.81 -25.47 3.09 1.97 0.56 0.18
AU098 Dockrell 2995 -1.0 -0.5 1.1 -26.98 -25.50 1.76 1.97 0.58 0.60
AU099 Dockrell 2995 -1.5 0.1 1.7 -27.06 -25.38 2.16 2.00 0.62 0.68
AU106 Goodwyn-4 2903 -1.8 -0.9 1.7 -27.17 -26.20 2.71 2.10 0.63 0.57
AU066 Spar 2630 -1.7 0.7 1.6 -26.45 -25.73 6.47 2.78 0.61 0.08
FamilyW2D'
AU056 Flag 1291 -1.3 1.2 -0.3 -26.78 -25.62 0.70 0.96 0.36 0.07
AU094 Angel 2751 0.5 1.0 2.7 -26.93 -24.55 5.90 1.42 0.50 0.01
AU111 Lambert 3106 0.2 1.1 1.3 -27.08 -24.90 7.56 2.16 0.76 0.02
AU110 Lambert 3106 -0.2 1.5 2.3 -26.96 -24.87 6.72 2.22 0.74 0.04
AU095 Angel 2748 -0.8 3.5 2.0 -26.90 -24.42 7.73 2.52 0.82 0.02
AU093*Angel 2688 -26.80 -24.32 7.50 3.07 0.83 0.13
AU387 Bambra 3640 -0.4 -0.7 1.8 -27.39 -25.72 4.79 14.10 1.92 0.11
FamilyW1'
AU114 N. Rankin 0.4 -1.8 1.4 -27.38 -25.17 4.04 1.15 0.36 0.01
AU101 Egret 3128 1.6 -0.6 0.5 -26.90 -25.37 3.15 1.31 0.42 0.01
AU100 Eaglehawk 2766 0.8 -1.4 3.5 -26.45 -25.48 3.73 1.60 0.62 0.09
AU113* N. Rankin 2998 -27.22 -25.19
FamilyA2
AU059 Nebo 2668 5.0 0.1 -1.2 -26.71 -24.84 1.34 0.81 0.33 0.01
AU021 Rough Range1102 7.3 -0.4 -0.9 -24.66 -24.21 0.94 0.39 0.19 0.00
AU088 Rough Range1102 11.2 -0.3 1.2 -24.65 -24.03 2.13 0.36 0.18 0.02
AU089 Rough Range 10.5 0.3 1.5 -24.68 -24.03 1.89 0.37 0.16 0.02
Vagrants
AU338 Leatherback 1.3 -3.4 -2.4 -27.46 -26.04 0.68 1.25 0.52 0.01
AU388 Leatherback 1752 1.4 -2.4 -2.5 -27.28 -26.14 0.58 1.40 0.53 0.01

AU120 W. Tryal Rocks3305 1.3 2.4 0.9 -23.76 -24.69 4.46 1.49 0.41 0.13
AU121* W. Tryal Rocks3448 -23.82 -24.71 7.00 1.62 0.50 0.12

AU096 C. Gorgon 4033 0.7 0.7 -2.7 -25.63 -25.24 0.84 0.57 0.20 0.01
AU109*Gorgon 4002 -25.73 -25.77 4.67 10.67 1.35 0.13
AU112* N. Gorgon 3759 -25.68 -25.76

*very low/no biomarkers (condensates)
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Correlation Coefficient

W2B = Westralian 2; Carnarvon/Barrow; Jurassic Shales (Earlier Expulsion)

W2V = Westralian 2; Bonaparte/Vulcan; Jurassic Shales
W2D = Westralian 2; Carnarvon/Dampier; Jurassic Shales (Later Expulsion)

W1 = Westralian 1; Carnarvon/Dampier; Triassic Shales

G1 = Gondwanan 1; Perth
Sahul = Carbonate; Bonaparte/Vulcan

G2 = Gondwanan 2; Perth; Triassic Shales

L2 = Larapintine 2; Ordovician Shales
L/G = Transitional: Larapintine/Gondwanan; Carboniferous Shales

A2 = Austral 2; Lacustrine Shales
L3 = Larapintine 3; Devonian Restricted Shales

Western Australian Petroleum Systems
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