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The petroleum system of the Gippsland Basin in Victoria is characterised by four types of hydrocarbon 
source rocks and three main oil families (Summons et al., 2002; Ahmed et al., 2013; Edwards et al., 
2015). The main hydrocarbon source rocks are from the Cretaceous−Palaeogene Latrobe Group. In 
this study, a series of hydrocarbon source rocks from the Latrobe Group were selected and analysed 
using gas chromatography-mass spectrometer. These hydrocarbon source rocks come from the 
Proteacidites asperopolus (P. asperopolus), Malvacipollis diversus (M. diversus), Lygistepollenites 
balmei (L. balmei), Forcipites longus (F. longus), and Tricolporites lilliei (T. lilliei) palynological 
biozones (grouped by increasing age), and include shales, coaly shales and coals. The Upper 
Cretaceous data have been published by Jiang and George (2018). 

Biomarker analyses indicate that the Upper Cretaceous (F. longus and T. lilliei) source rocks have 
overall similar geochemical characteristics as the Palaeogene source rocks (P. asperopolus, M. 
diversus and L. balmei), but there are also slight differences. The carbon number of the n-alkanes 
ranges from nC10 to nC37. The Upper Cretaceous samples exhibit three n-alkane distribution patterns 
(Figure1a), namely a unimodal n-alkane distribution with a dominant odd-over-even predominance at 
high molecular weight, a unimodal distribution with slight odd-over-even dominance, and a bimodal 
distribution with high abundance of low molecular weight homologues (< nC21). However, the n-
alkanes in the Palaeogene samples are primarily dominated by bimodal patterns with a strong odd-
over-even predominance of the high molecular weight homologues (Figure 1b). Both the carbon 
preference index and the odd-even predominance of the source rocks are higher than 1.0 and reach 
2.7. The Pr/Ph ratios of the Upper Cretaceous and Palaeogene samples vary from 3.8−11.5 and 
1.3−7.8, respectively. The Pr/nC17 ratios for the Upper Cretaceous and Palaeogene samples are 
0.7−8.1 and 0.5−3.3 respectively, and the Ph/nC18 ratios are 0.1−0.9 and 0.3−1.5, respectively. These 
ratios indicate an oxidising environment with type III and/or type III/II organic matter input. 

 
Figure 1: Normalised n-alkane profiles of the aliphatic fractions of the Upper Cretaceous to 
Palaeogene hydrocarbon source rocks from the Latrobe Group, Gippsland Basin. 
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Although C14–C16 bicyclic sesquiterpanes occur in all the studied samples, they have low 
abundances. However, individual samples display relatively high amount of 4β(H)-eudesmane, 
suggesting an organic matter input from land plants. In addition, a series of gymnosperm-derived 
diterpanes including labdane, phyllocladane, beyerane, isopimarane, and kaurane are detected in all 
the studied samples. The source rocks contain C27-C35 hopanes (dominated by C30 hopane) with a 
low abundance of rearranged hopanes and a low Ts/(Ts+Tm) ratio (< 0.5). The low gammacerane 
index (gammacerane/C30 αβ hopane < 0.4) for all the samples indicates a depositional environment 
with freshwater or low salinity. The maturity parameter C31 22S/(22S+22R) homohopane has reached 
equilibrium values of ~0.57−0.62. Some Upper Cretaceous samples contain C27 17β(H)-22,29,30-
trinorhopane (βTm), and trace amounts of 30-norneohop-13(18)-ene was found in individual 
Palaeogene samples, indicating a relatively low thermal maturity. The oleanane index (OI = 
oleanane/C30 αβ hopane) of the Upper Cretaceous samples averages 0.04 in the F. longus biozone 
and 0.08 in the T. lilliei biozone. In contrast, the Palaeogene samples have an average OI of 0.34 in 
the P. asperopolus biozone, 0.11 in the M. diversus biozone and 0.05 in the L. balmei biozone. Thus 
there is a correlation of more oleanane in the younger samples, indicating that angiosperms became 
more prevalent in the Palaeogene Gippsland Basin. Steranes in the source rocks are dominated by 
C29 ααα 20R sterane. The C27/C29 ααα 20R sterane ratios of the Upper Cretaceous and Palaeogene 
samples are 0.06-0.67 (average 0.22) and 0.26−1.1 (average 0.7), respectively, suggesting a 
relatively stronger input to organic matter from land plants in the Upper Cretaceous samples than the 
Paleogene samples. The C29 ααα 20S/(20S+20R) sterane and C29 αββ/(αββ+ααα) sterane ratios for 
the Upper Cretaceous samples fall in the range of 0.22−0.45 and 0.22−0.59, whilst for the Palaeogene 
samples range from 0.1−0.44 and 0.25−0.59, respectively. These data show that the Upper 
Cretaceous−Palaeogene hydrocarbon source rocks that were sampled in the Gippsland Basin are in 
the early oil window thermal maturity stage, as is also supported by low triaromatic sterane index 
(TA(I)/TA(I+II), < 0.4) for all the studied samples. 
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