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Quantification of chromatographic fingerprints of mixed crude oils
and its exploration significance .

A case study of the southern fault zone in Gaoyou Sag
Ye Shaodong, Qian Shiyou, Li Xingli

( Exploration and Development Research Institute, SINOPEC Jiangsu Oilfield Company ,Yangzhou, Jiangsu 225009, China )

Abstract ; The discovered crude oils in the southern fault zone of Gaoyou Sag are binary mixtures mainly derived
from the second and fourth members of the Funing Formation. An artificial mixing experiment of two typical end-
member oils in the laboratory indicates that the chromatographic fingerprint of artificially mixed oil samples chan-
ges linearly with mixing proportions, so it is an effective method to quantify mixture proportions. An important key
is to screen the fingerprint peaks. The application of a quantitative identification model created using an artificial
oil mixing experiment can quantify the contribution of different oil sources and its migration path way. The model
shows that the contribution rate of source rocks from the fourth member of Funing Formation is 80% in well X33,
30% in well X5-5, 40% in well F4-9, and 10% in well F5. Results indicate that the model has broad explora-
tion applications for mixed crude oils in the southern fault zone of Gaoyou Sag. Source rocks from the second
member of Funing Formation contribute more oil in the higher locations of the sag. Reservoirs are found in the
first member of Funing Formation and the first member of Taizhou Formation.
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Table 1 Geochemical characteristics of two crude oil
samples from the southern fault zone of Gaoyou Sag
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oil samples in the Gaoyou Sag
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Table 2 Biomarker parameters of end-member crude oil samples from the Gaoyou Sag
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Fig.2 Screening of typical chromatographic fingerprint
peaks of samples from the Gaoyou Sag
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Table 3 Chromatographic fingerprint parameters of artificial mixing
samples and mixed crude oils from the Gaoyou Sag
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9/14 10711 13/15 16/17  20/23  21/22  24/25

X38 0:10 1.00 0.09 1.00 0.22 1.00 0.86 0.83 0.68 0.96 0.62 0.44
C13.:X38-1 1:9 0.97 0.11 0.93 0.18 0.88 0.85 0.67 0.71 0.92 0.51 0.45
C13.X38-2 2:8 0.92 0.10 0.81 0.24 0.91 0.86 1.00 0.73 0.97 0.32 0.48
C13:X38-3 3:7 0.89 0.14 0.77 0.29 0.82 0.82 0.74 0.77 0.85 0.38 0.47
C13:X38-4 4:6 0.85 0.16 0.66 0.34 0.72 0.80 0.62 0.80 0.82 0.34 0.49
C13.X38-5 5:5 0.80 0.18 0.59 0.38 0.65 0.78 0.50 0.82 0.79 0.29 0.51
C13.:X38-6 6:4 0.74 0.23 0.51 0.44 0.59 0.75 0.40 0.87 0.74 0.23 0.55
C13:X38-7 7:3 0.64 0.55 0.39 0.46 0.53 0.69 0.39 0.90 0.80 0.44 0.61
C13.X38-8 8:2 0.61 0.38 0.35 0.62 0.45 0.40 0.28 0.93 0.63 0.15 0.63
C13.:X38-9 9:1 0.54 0.35 0.27 0.75 0.38 0.31 0.24 0.96 0.58 0.12 0.69

C13 10:0 0.45 1.00 0.18 1.00 0.30 0.17 0.20 1.00 0.53 0.07 0.76

F6 0:10 0.79 0.16 0.47 0.39 0.62 0.98 0.31 0.83 0.63 0.25 0.65
520 F6-1 1:9 0.76 0.17 0.45 0.40 0.58 0.94 0.29 0.83 0.64 0.21 0.67

S20:F6-2 2:8 0.72 0.05 0.42 0.39 0.56 0.91 0.31 0.86 0.94 1.00 0.89
S20:F6-3 3:7 0.72 0.22 0.46 0.44 0.50 0.87 0.24 0.85 0.58 0.13 0.68
S20:F6-4 4:6 0.69 0.24 0.43 0.46 0.46 0.80 0.22 0.85 0.57 0.13 0.68
S20:F6-5 5:5 0.64 0.26 0.40 0.48 0.44 0.76 0.21 0.86 0.57 0.13 0.69
520:F6-6 6:4 0.58 0.33 0.31 0.44 0.23 0.74 0.18 0.96 1.00 0.92 1.00
S20:F6-7 7:3 0.54 0.41 0.32 0.54 0.38 0.34 0.19 0.87 0.58 0.13 0.72
S20:F6-8 8:2 0.37 0.48 0.29 0.57 0.36 0.28 0.18 0.87 0.60 0.13 0.73
S20:F6-9 9:1 0.42 0.56 0.24 0.55 0.39 0.23 0.17 0.90 0.69 0.26 0.76

S20 10:0 0.32 0.90 0.21 0.64 0.31 0.15 0.16 0.87 0.56 0.12 0.74

X33 0.63 0.31 0.32 0.62 0.40 0.46 0.33 0.88 0.54 0.19 0.71

X5-5 0.83 0.09 0.56 0.21 0.85 0.90 0.71 0.84 0.74 0.30 0.54

F4-9 0.86 0.28 0.40 0.58 0.41 0.92 0.28 0.90 0.50 0.15 0.71

F5 0.83 0.13 0.39 0.32 0.54 1.00 0.30 0.83 0.72 0.19 0.65
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Fig.3 Correlation of chromatographic fingerprints between end-member crude oils and artificial mixing samples from the Gaoyou Sag
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Fig.5 Hydrocarbon accumulation model of the southern fault zone in Gaoyou Sag
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