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Abstract; Crude oils from the Baiyun Sag of Pearl River Mouth Basin have high abundance of diagnostic biomarkers
including novel C 5 sesquiterpene, special configurated tricyclic sesquiterpenes and tetracyclic sesquiterpenes (X, Y,
Z and X1, Y1, Z1), and bicadinanes, which indicate the contributions from terrestrial higher plants to the organic
matters. These oils are also rich in oleanane, which is a diagnostic biomarker for angiosperm organic matter. Based on

the analysis of 13 crude oils from the Baiyun Sag, the compositions and geochemical significance of typical biomarkers
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were revealed. Results indicate that C,,—des—oleanane (Y1) and C,, tetracyclic (Z1) may share a similar biological
origin. Novel C; sesquiterpene, C,,—des—oleanane and C,, tetracyclic, and bicadinanes may be derived from different
higher plants according to the molecular structure and abundance correlation analysis of the related compounds. In
addition, the biomarker compositions of crude oils from different regions are significantly varied, which will benefit the
oil group classification in the Baiyun Sag. The distribution of novel C,5 sesquiterpene and bicadinanes was influenced
by sedimentary environment, and may be more enriched in oxidized environment. The distribution patterns of C,,—des—
oleanane, C,, tetracyclic and oleanane are principally affected by biogenic input, but are less influenced by sedimen-
tary environment fluctuation. The relatively high abundance of C,,—des—oleanane, C,, tetracyclic and oleanane in the
crude oil in the northeastern and eastern Baiyun area reflects that the Dongsha Uplift and the Yunli Low Uplift may be
an important source of terrigenous organic matter in this area.

Key words: biomarker; novel C,5 sesquiterpene; tricyclic sesquiterpenes; tetracyclic sesquiterpenes; bicadi-

nanes; crude oil; Baiyun Sag; Pearl River Mouth Basin.
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Fig.1 Tectonic units and stratigraphic column of Baiyun Sag, Pearl River Mouth Basin
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Fig.2 Distributions of C,5 sesquiterpanes (m/z 123) (a, b) and mass spectra with structure chart

of novel C; sesquiterpanes A (¢) and B (d) in crude oil from Baiyun Sag, Pearl River Mouth Basin
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Table 1 Biomarker parameters of oil from wells in Baiyun Sag, Pearl River Mouth Basin

) s R KX
A A

N-1 N-2 N-3 N-4 NE-1 NE-2 NE-3 NE-4 NE-5 NE-6 E-1 E-2 E-3
Pr/Ph 4.77 7.10 5.58 6.40 6.27 5.49 6.15 4.32 4.58 4.68 4.24 3.32 3.54
Pr/nC,, 1.08 1.41 1.51 1.67 1.10 1.09 1.12 1.36 1.08 1.08 0.78 0.61 0.63
Ph/nCg 0.23 0.25 0.29 0.27 0.21 0.23 0.21 0.34 0.27 0.26 0.21 0.19 0.20
OL/C50H 0.43 0.98 0.41 0.38 0.99 0.91 0.91 0.98 0.94 0.74 1.09 1.17 0.85
(A+B)/(C+D) 0.74 0.94 0.65 1.06 0.90 1.04 1.11 0.64 0.69 0.48 0.53 0.36 0.50

(W+T)/CyH 5.01 5.80 6.17 8.61 5.72
Y1/(Y1+C, TT)  0.80 0.90 0.84 0.77 0.93
Z1/(Z1+C,TT)  0.49 0.73 0.44 0.36 0.69

Co4a0TT/ % 58.60 6720  65.61 6424  67.52
Cy TT/ % 2577  20.04 23.00 21.08  18.09
Cy TT/% 1564 1276 1139  14.68  14.39

5.92 6.79 2.63 2.78 2.60 4.05 269 214
0.94 0.91 0.82 0.88 0.86 0.88 090 0.87
0.78 0.69 0.62 0.74 0.70 0.62 074 0.71
65.41 60.23  69.87  62.20 58.74  62.26 5459 75.12
19.48  20.41 18.73  20.56 20.80  20.84 21.84 12.29
15.11 19.36 11.40 17.23 20.46 1691 23.57 12.59
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Fig.3 Distributions of tricyclic, tetracyclic terpanes (m/z 191) (a,b) and mass spectra with structure chart
of X (¢), Y(d),Z (e), X1 (f), YI (g), and Z1 (h) compounds in crude oil from Baiyun Sag, Pearl River Mouth Basin
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Fig.4 Distributions of bicadinanes (m/z 412) (a,b) and mass spectra with structure chart

of bicadinanes W (c¢) and T (d) in crude oil from Baiyun Sag, Pearl River Mouth Basin
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