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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. Oils from the Barrow Sub-
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.
They are interpreted as having been generated from Late Jurassic marine sediments, and with a possible additional contribution from Early Cretaceous deltaic
facies, again belonging to the general Westralian Supersystem (Westralian 2). The differences with the Dampier Family could be explained by variations in the
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
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
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
plant/lacustrine derived oils. The correlation is somewhat loose within Family A2, suggesting a similar source depositional environment rather than the exact same
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,
low Steranes/Hopanes). These oils are at a low level of thermal maturity, however, which can effect their statistical grouping. Still, Leatherback oils were
probably generated from a different, albeit nonmarine facies than the slightly more mature Rough Range oils. In general, W2D oils appear more mature than W2B
assuming that the source differences do not obscure the Terpane Maturity trends. Within Family W2B, Hilda, Chinook, and Griffin oils are less mature than
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
statistical analysis discussed above because of their very low biomarker contents. When a limited set of variables were employed, very loose clusters of
condensates comprised East Spar, Sinbad, Elder, Barrow Deep, North Gorgon and Gorgon on one hand and West Tryal Rocks, Central Gorgon, Maitland, North
Herald and Chervil on the other. Such loose clusters can indicate heterogeneous source characteristics, mixed sources or alternatively, a variety of generation
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 is possible. Identification of source is further compromised by
the obvious wide maturity spread of these samples.
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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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AU140 Canning Blina
AU124 Perth Gage Roads
AU059 Beagle Nebo
AU089 Exmouth Rough Range
AU088 Exmouth Rough Range

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
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