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Family W2V: Jurassic Shales
Family L/G: Carboniferous Shales
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Oil Family Distribution

Field Depth(m) PC1 PC2 PC3 13Cs 13Ca S1/S6 Ts/Tm 29D/H DM/H

FamilyW2V
AU035 Talbot 1540 -1.14 0.30 -0.36 -27.99 -27.16 1.09 1.62 0.61 0.01
AU046 Skua 2381 -0.45 0.70 0.00 -27.44 -26.64 1.89 1.64 0.60 0.01
AU048 Skua 2339 -0.62 0.80 -0.10 -27.42 -26.60 1.93 1.68 0.62 0.01
AU047 Skua 2340 -0.17 0.42 0.33 -27.42 -26.57 1.92 1.71 0.59 0.01
AU045 Skua 2337 -1.08 0.68 -0.03 -27.43 -26.60 1.83 1.72 0.59 0.02
AU043 Puffin 2067 -1.61 1.52 1.03 -25.40 -24.91 1.26 1.83 0.62 0.00
AU002 Puffin 2035 -1.01 1.57 0.65 -25.97 -25.28 2.05 1.91 0.67 0.01
AU044 Puffin 2032 -1.13 1.67 0.74 -25.98 -25.35 1.80 1.92 0.66 0.01
AU039 Challis 1410 -1.45 1.72 -0.23 -27.68 -26.49 1.75 2.09 0.80 0.01
AU037 Challis 1387 -1.45 2.15 -0.24 -27.69 -26.54 1.91 2.13 0.80 0.01
AU038 Challis 1380 -1.07 1.33 -0.02 -27.67 -26.51 1.87 2.17 0.68 0.01
AU036 Challis 1404 -1.48 1.88 -0.22 -27.67 -26.53 1.74 2.19 0.80 0.01
AU001 Jabiru -0.05 2.44 0.17 -27.29 -26.29 4.37 2.76 0.94 0.01
AU041 Jabiru 1780 -0.41 2.17 0.27 -27.25 -26.07 3.80 2.80 1.03 0.01
AU040 Jabiru 1628 -0.12 2.15 0.53 -27.23 -26.08 3.90 2.87 1.01 0.01
AU042 Jabiru 1694 0.01 2.56 0.49 -27.17 -26.06 3.98 3.00 0.98 0.01
FamilyL/G
AU032 Turtle 1621 5.00 -0.30 -1.33 -28.02 -27.25 3.20 1.49 0.50 2.03
AU033 Turtle 927 3.87 -0.29 -1.14 -27.97 -27.37 2.96 1.58 0.55 1.53
AU030 Barnett 1497 4.06 -0.66 -0.92 -28.41 -27.28 3.50 1.93 0.60 0.76
AU031 Barnett 1507 3.64 -0.56 -0.92 -28.35 -27.30 3.45 2.06 0.60 0.64
AU351 Barnett 3.10 -0.60 -0.43 -28.38 -27.24 3.49 2.34 0.75 0.68
AU034 Turtle 2721 1.78 -1.22 -0.74 -28.02 -27.03 2.41 3.04 0.71 0.02
AU352 Barnett 3.43 -1.66 -0.22 -28.34 -27.29 3.02 3.68 0.90 0.11
AU029 Barnett 2408 4.38 -0.32 -1.22 -28.28 -27.28 3.30 9.24 1.11 0.06
Family'Sahul'
AU049 Sunrise 2206 -2.16 -2.58 0.68 -27.81 -25.80 1.52 1.11 0.24 0.04
AU052 Swan 2330 -0.80 -1.29 -0.06 -27.32 -27.88 1.64 1.36 0.34 0.04
AU050 Sunrise 2206 -3.69 -3.54 0.22 -27.70 -26.09 0.80 1.37 0.27 0.03
AU051 Swan 2364 -0.61 -2.91 0.71 -27.40 -26.21 1.86 1.81 0.42 0.03
TimorSeeps
ID122 Paulaca 1.27 -0.64 -1.84 -30.01 -28.65 2.61 1.04 0.34 0.01
ID123 Aliambata 0.60 -0.50 -1.77 -29.92 -28.78 2.09 0.82 0.35 0.01
Bintuni:MioceneShaleSource
ID120 Jagiro 255 -0.63 -2.13 3.42 -22.94 -21.12 1.92 0.75 0.39 0.02
ID119 Mogoi -0.06 -2.40 3.75 -22.57 -20.42 1.87 0.88 0.40 0.01
ID118 Wasian 1055 0.13 -2.47 3.72 -22.28 -20.43 1.86 1.05 0.36 0.03
Seram:MesozoicCarbonateSource
ID139 NiefEast 1756 -4.69 -1.32 -4.17 -29.02 -29.27 0.10 0.15 0.08 0.01
ID176 Bula -3.93 -2.17 -3.09 -29.12 -28.76 0.21 0.28 0.12 0.01
Vagrants
ID157 Wiriagar -25.71 -23.84 2.90 0.59 0.21 0.01
AU053 Troubadour 2244 -3.21 1.00 -0.17 -27.92 -25.68 3.57 0.72 0.15 0.01
AU353 Petrel 1.75 2.48 2.54 -24.57 -23.12 4.69 2.04 0.99 0.06
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1.0ID Field Reservoir

ID123 Timor Seep Triassic
ID122 Timor Seep Cretaceous
AU034 Turtle Carbonif.
AU031 Barnett Carbonif./Perm.
AU030 Barnett Carbonif./Perm.
AU351 Barnett Carbonif.
AU352 Barnett Carbonif./Perm.
AU029 Barnett Carbonif.
AU033 Turtle E.Permian
AU032 Turtle Carbonif.
ID176 Seram E.Cretaceous
ID139 Seram L.Jurassic
ID120 Bintuni Miocene
ID119 Bintuni Miocene
ID118 Bintuni Miocene
AU052 Swan L.Cretaceous
AU051 Swan L.Cretaceous
AU049 Sunrise L.Jurassic
AU050 Sunrise L.Jurassic
AU053 Troubadour L.Jurassic
AU353 Petrel
AU048 Skua M.Jurassic
AU046 Skua M.Jurassic
AU047 Skua M.Jurassic
AU045 Skua Cretaceous
AU042 Jabiru L.Jurassic
AU040 Jabiru E.Jurassic
AU001 Jabiru Jurassic
AU041 Jabiru L.Jurassic
AU044 Puffin L.Cretaceous
AU002 Puffin L.Cretaceous
AU043 Puffin L.Cretaceous
AU039 Challis M/L. Triassic
AU037 Challis M/L. Triassic
AU036 Challis M/L. Triassic
AU038 Challis M/L. Triassic
AU035 Talbot L.Triassic

Correlation Coefficient

0.95

Indonesia Miocene Shales

Indonesia Carbonate Source (Mesozoic)

Mesozoic Shales

FAMILY G: GONDWANAN

FAMILY W2V: WESTRALIAN 2
JURASSIC SHALES

FAMILY L/G: TRANSITIONAL
CARBONIFEROUS SHALES

FAMILY 'SAHUL':
CARBONATE-INFLUENCE

Westralian 2; Bonaparte/Vulcan; Jurassic ShalesW2V =

Gondwanan=G
Carbonate; Bonaparte/Vulcan=Sahul
Transitional: Larapintine/Gondwanan; Carboniferous Shales=L/G
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Terpane Thermal Maturity Abstract
Three major petroleum families are evident in the Bonaparte Basin. Oils of the Petrel sub-basin from the Turtle and Barnett fields
are distinctly different from Vulcan sub-basin oils of the Jabiru, Challis, Puffin, Skua, and Talbot fields. These families are
labeled L/G: Transitional Carboniferous Shales and W2V: Westralian 2 Jurassic Shales on the Dendrogram and PCA plots.
Members of the third oil family (ÔSahulÕ) are from the Sunrise-1 well and perhaps the Swan and Troubadour tests. The PCA
plot also indicates which geochemical variables are responsible for the separations of the various oil families. Petrel sub-basin
Family L/G contain relatively high values for steranes/hopanes (S/H), C24/C23 tricyclic terpane ratio, and bisnorhopane (C28/H)
while Vulcan Family W2V has higher values of terrigenous markers such as C19/C23 tricyclic terpane ratio, %C29 sterane and are
more waxy (higher n-C27/n-C17 ratio). As expected, the carbonate/marl-sourced Sunrise oil has a high norhopane/hopane
(C29/H) ratio and low diasteranes (S1/S6) and diahopanes (X/H). The Summary Table lists the oil samples and field names
within each family as determined by the various cluster and principal component analyses. In addition, the oils are listed in order
of increasing thermal maturity based on C27 terpane Ts/Tm ratios within each sub family. DM/H is a measure of the relative
amount of demethylated hopane and indicates severe paleobiodegradation; Family L/G (Petrel Barnett and Turtle fields) contains
high values for this marker. Examining the carbon isotope data of Family W2V, it becomes apparent that the three Puffin oils
have anomalous heavy values compared to the other W2V oils. Therefore, the Puffin oil Cretaceous reservoirs have been charged
with oil from at least two different sources. The primary source is that which generated the rest of the W2V oils (e.g., Challis and
Jabiru oils) containing the biomarkers which grouped the Puffin oils within Family W2V. In addition, a mature oil, containing
very low concentrations of biomarkers, but isotopically heavy in the bulk hydrocarbon fractions, mixed with the W2V oil source.
A more mature Petrel oil (AU353), of likely Permian origin, with its heavy isotope composition, may be the other source. The
Terpane Maturity plot illustrates thermal maturity trends within the different oil families by plotting the C27 and C29 terpane
maturity parameters Ts/Tm. These parameters can also be source dependent, and it is not usually valid to compare maturities
between different families. Jabiru oils are much more mature than the other members of Family W2V. Talbot and Skua oils are
the least mature with Challis intermediate. Family L/G oils show another maturity trend consistent with a different source. The
large size of the Tern and Petrel (Gondwanan) gas and condensate fields, together with the nearby occurrence of Turtle/Barnett
(L/G Transitional) oil family show that the Paleozoic petroleum systems of the region are effective. The isotopic anomaly
detected in the Puffin oils also suggests that older rocks may have contributed hydrocarbons to some Mesozoic accumulations.
For these reasons, Paleozoic sources should not be discounted in Bonaparte Basin play evaluation.
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Summary
Cluster Analysis

Dendrogram
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AU388 Exmouth Leatherback
AU153 Barrow Pasco
AU074 Barrow Barrow Is.
AU073 Barrow Barrow Is.
AU064 Barrow S. Pepper
AU061 Barrow Saladin
AU038 Vulcan Challis
AU037 Vulcan Challis
AU035 Timor Talbot
AU047 Vulcan Skua
AU046 Vulcan Skua
AU386 Barrow Bambra
AU384 Barrow Campbell
AU279 Browse N. Scott Reef
AU116 Dampier Talisman
AU084 Barrow Harriet
AU083 Barrow Harriet
AU069 Dampier Wanaea
AU055 Dampier Cossack
AU041 Vulcan Jabiru
AU040 Vulcan Jabiru
AU114 Dampier N. Rankin
AU101 Dampier Egret
AU094 Dampier Angel
AU107 Dampier Goodwyn
AU105 Dampier Goodwyn
AU099 Damp ier Dockrell
AU133 Perth WhicherRange
AU050 Vulcan Sunrise
AU367 Perth Dongara
AU129 Perth Mt. Horner
AU122 Perth Dongara
AU123 Perth Erregulla
AU142 Canning Dodonea
AU150 Canning W. Terrace
AU144 Canning Lloyd
AU148 Canning Sundown
AU034 Petrel Turtle
AU031 Petrel Barnett
AU030 Petrel Barnett
AU143 Canning Janpam N.
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

Western Australian Petroleum Systems

ID Sub-Basin Field


