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Table 1 Analytical data of n-alkanes and isoprenoid alkanes of the crude oil and source rock samples
OEP Cy —/Cy + Pr/Ph Pr/nCy; Ph/nC g
125 7 Gy ~Cy C19 1.11 0.93 0.95 0.95 0.91
33 7 Gy ~Cy Cis 1.06 1.01 0.96 0.78 0.75
43 7 Cy, ~Cy Cis 1.05 1.03 0.97 1.06 0.99
45 7 Gy ~Cy Cis 1.05 1.35 0.98 0.73 0.72
49 2 Cy ~Cyy Cys 1.04 1.33 1.01 0.62 0.63
51 2 Cp ~Cy Cio 1.01 0.84 1.34 0.79 0.51
52 2 Cy, ~Cy Cio 1.05 1.22 1.39 0.56 0.38
53 2 Cpp ~Cyy Cg 1.04 1.16 1.21 0.53 0.41
102 2 Gy ~Cy Co 1.06 0.92 1.14 0.84 0.66
16 2 Cy ~Cy Cio 1.08 0.96 1.13 0.82 0.64
78 2 Gy ~Cyy Cyy 1.02 1.05 1.23 0.90 0.66
874 2 Gy ~Cy Cyo 1.07 1.11 1.18 0.93 0.72
882 2 Cyy ~Cay Cio 1.06 1.11 1.10 0.71 0.58
89 2 Cy, ~Cy Cio 1.06 1.40 1.12 0.66 0.55
2814 3 Cy, ~Cy Cy 1.04 1.01 1.18 0.88 0.69
33 7 Cpy ~Cyy Cpy 1.02 1.44 0.91 0.86 0.92
44 7 Gy, ~Cy Cio 1.03 0.97 1.23 0.76 0.55
202 7 Cyy ~Css Cis 1.11 2.12 1.30 0.49 0.39
52 7 Cpp ~Cyy Cy; 0.34 0.92 0.46 0.23 0.46
77 7 Cpy ~Cay Cis 1.00 2.13 1.44 0.39 0.28
8 7 Cpy ~Cyy Cyo 0.99 1.11 1.46 0.55 0.36
61 7 Cpy ~Cye Cis 1.07 2.06 1.44 0.44 0.39
42 7 Cpy ~ Cas Cie 1.04 2.29 1.33 0.41 0.33
120 6 Cpy ~ Cag Cig 1.07 1.68 2.14 0.46 0.42
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Fig.2  Cross plots of Pr/nC; vs. Pr/Ph ( A) and Pr/nCs vs. Pr/Ph ( B) ratios of the crude oil samples
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Table 2 Analytical data of steranes of the crude oil and source rock samples
1% / /4 / €208/ CroBB/ Dia-C,208
Cyr Cog Coo (20S +20R)  (aa+pp)  /(20S+20R)
125 24.6 26.2 49.3 0.18 0.18 0.12 0.50 0.53 0.50
33 23.6 28.7 47.7 0.25 0.23 0.15 0.52 0.59 0.55
43 22.1 27.4 50.5 0.16 0.18 0.13 0.50 0.56 0.52
45 25.9 29.3 44.8 0.26 0.24 0.14 0.55 0.58 0.56
49 24.2 28.1 47.8 0.25 0.18 0.16 0.51 0.59 0.50
51 26.4 29.7 43.9 0.25 0.22 0.14 0.52 0.55 0.50
52 27.1 28.6 44.3 0.26 0.19 0.14 0.49 0.53 0.45
53 28.2 29.4 42.4 0.26 0.26 0.14 0.54 0.56 0.52
102 25.7 26.1 48.2 0.19 0.23 0.14 0.53 0.58 0.56
16 25.8 26.9 47.3 0.18 0.24 0.15 0.51 0.56 0.51
78 24.0 27.4 48.6 0.15 0.23 0.14 0.54 0.57 0.62
874 24.7 26.6 48.8 0.20 0.26 0.14 0.53 0.59 0.53
882 25.4 26.9 47.8 0.19 0.23 0.14 0.51 0.57 0.50
89 25.3 26.4 48.3 0.19 0.24 0.15 0.54 0.58 0.50
2814 25.0 27.2 47.8 0.24 0.28 0.15 0.53 0.59 0.58
33 30.8 28.7 40.4 0.37 0.37 0.16 0.56 0.57 0.60
44 27.7 20.8 51.4 0.12 0.34 0.16 0.55 0.54 0.59
202 29.4 25.1 45.5 0.17 0.20 0.16 0.53 0.53 0.46
52 26.7 19.9 53.4 0.20 0.35 0.20 0.54 0.53 0.50
77 30.7 23.2 46.1 0.22 0.22 0.16 0.54 0.54 0.58
8 26.9 24.9 48.2 0.18 0.26 0.16 0.55 0.56 0.60
61 33.0 27.0 39.0 1.26 0.41 0.14 0.55 0.58
42 38.9 29.7 31.4 0.43 0.29 0.09 0.56 0.55
120 18.0 17.0 65.0 0.12 1.82 0.14 0.45 0.40 0.60
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Table 3 Analytical data of terpanes of the crude oil and source rock samples
C D 1% Ts/T E F G H K M
T T - S S S s/Tm
Ci9.20/Ca3 Co5 /Cog Cprizg G >Cy GCyyss
125 0.39 0.71 0.42 0.031 0.52 0.020 33.9 47.0 19.1 2.0 0.29 0.031 0.09 0.16 0.09 0.59 0.025
33 0.57 0.72 0.53 0.064 0.48 0.043 34.4 43.0 22.6 2.8 0.52 0.048 0.17 0.47 0.07 0.57 0.059
43 0.43  0.68 0.40 0.030 0.48 0.020 32.5 47.2 20.3 2.4 0.32 0.034 0.08 0.14 0.08 0.57 0.021
45 0.47 0.71 0.48 0.064 0.50 0.043 31.6 44.2 24.2 2.9 0.59 0.046 0.17 0.54 0.07 0.55 0.071
49 0.49 0.76 0.50 0.065 0.51 0.049 35.2 42.3 22.5 2.9 0.55 0.046 0.17 0.47 0.08 0.56 0.069
51 0.55 0.80 0.52 0.120 0.49 0.060 33.1 40.9 25.9 2.6 0.65 0.040 0.29 0.92 0.08 0.56 0.136
52 0.57 0.76 0.52 0.118 0.48 0.057 34.9 38.7 26.5 2.9 0.70 0.052 0.27 0.70 0.08 0.58 0.125
53 0.54 0.82 0.55 0.122 0.50 0.062 39.4 38.8 21.8 2.6 0.64 0.031 0.40 1.40 0.10 0.55 0.247
102 0.54 0.75 0.49 0.053 0.48 0.038 33.5 44.6 21.8 2.7 0.73 0.038 0.14 0.43 0.07 0.55 0.060
16 0.54 0.63 0.42 0.050 0.44 0.023 34.2 44.4 21.4 2.4 0.76 0.035 0.13 0.36 0.07 0.58 0.051
78 0.55 0.61 0.41 0.049 0.43 0.030 34.7 45.4 19.9 2.4 0.58 0.036 0.13 0.30 0.08 0.58 0.045
874 0.56 0.69 0.41 0.061 0.42 0.038 35.2 43.6 21.1 2.4 0.84 0.044 0.16 0.53 0.07 0.56 0.074
882 0.51 0.65 0.41 0.050 0.45 0.034 34.4 44.2 21.4 2.8 0.75 0.041 0.13 0.39 0.07 0.58 0.054
89 0.57 0.67 0.40 0.056 0.41 0.039 34.8 43.7 21.5 2.6 0.82 0.036 0.15 0.46 0.07 0.58 0.066
2814 0.48 0.73 0.43 0.064 0.47 0.051 35.4 41.9 22.7 2.9 0.88 0.051 0.17 0.60 0.07 0.56 0.083
33 0.43  0.88 0.38 0.075 0.47 0.087 35.6 32.4 32.1 4.1 3.92 0.126 0.18 0.95 0.07 0.54 0.227
44 0.28 1.14 0.53 0.033 0.65 0.037 31.6 41.0 27.4 2.7 0.94 0.034 0.09 0.23 0.09 0.57 0.046
202 0.29 0.90 0.40 0.054 0.58 0.054 35.4 38.9 25.7 2.4 1.29 0.037 0.14 0.69 0.09 0.56 0.098
52 0.32  2.12 0.73 0.031 0.70 0.025 27.8 35.8 36.4 4.2 1.34  0.055 0.08 0.64 0.09 0.58 0.079
71 0.18 1.51 0.43 0.051 0.70 0.045 42.1 39.5 18.4 1.3 1.30 0.031 0.13 0.89 0.08 0.57 0.131
8 0.46 0.78 0.45 0.081 0.49 0.057 35.5 37.3 27.2 3.3 0.98 0.039 0.19 0.50 0.07 0.56 0.117
61 0.92 2.54 0.52 0.330 0.36 0.330 61.4 28.3 10.4 - 2.06 0.004 1.19 11.77 0.21 0.58
42 0.41 0.78 0.28 0.110 0.41 0.150 42.5 33.5 24.0 2.7 3.96 0.090 0.35 0.19 0.17 0.61
120 0.23 2.57 0.96 0.032 0.81 0.020 42.0 29.0 29.0 0.026 0.05 0.031 0.08 0.26 0.28 0.59 0.11
DA Cys /Cyy  BiCy3 /(Cy3 + Cs ) CiCy /( Cyy + Cy )i D:Cy /
(Cy +Cy ) E: laB-Csy i O > G > » Hi Gy /Cs Ko C3,228/(228 +22R) ; M,
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Geochemical Characteristics and Genesis of Crude Oil from
Dongzhi—Zhengning Area of Ordos Basin

DUAN Yi' MA Chundin® YU Yongin® LIU JunHfeng® LIU Yi-cang® HE Jinxian'

WU Baoxiang' XU Li' ZHANG Xiaodi'

(1. Key Laboratory of Gas Geochemistry; Institute of Geology and Geophysics; CAS Lanzhou 730000;
2. The Second Oil Production Plant of Changqing Oilfield Company Qingyang Gansu 745000;
3. The fourth Project of Low Permeability of Changqing Oilfield Company Qingyang Gansu 745000)

Abstract Ordos basin is a large inner continental sedimentary basin in China with an area of about 37 x 10* km®. It
contains abundant Mesozoic crude oil resources with an reserve estimation of up to 10 x 10° metric tons of oil from
Mesozoic reservoirs. These crude oils are derived nonmarine source rocks so that it has also been used as a typical
model of a nonmarine sedimentary basin generating oil. It contains six structural units. Stratigraphic sequences invol—
ving Mesozoic petroleum geology principally are Upper Triassic Yanchang Formation and Lower Jurassic Yanan Forma—
tion which are both hydrocarbon source rocks and reservoirs of Mesozoic oils and gases in Ordos basin. Dongzhi —
Zhengning area is a new Mesozoic petroleum exploration target in the Ordos basin. Understanding the genesis of oil
from this area is very important for revealing the formation law of oil reservoir and guiding petroleum exploration and
development in this area. However the research on geochemistry of crude oils from Dongzhi-Zhengning area has been
not performed and genesis of the oil is still known little. In this paper biomarker compounds in oils from the region
and Mesozoic source rock from Ordos basin were systematically analyzed. The genesis of the oil was discussed by stud-
ying the geochemical characteristics of these biomarker compounds. Similar geochemical features of oils from Dongzhi—
Zhengning area suggest generation from a source with mixed terrgenous and algal-bacterial organic matter. The biomar—
ker distributions of the oils show that they were formed under a weak reducing and freshwater environment. Molecular
maturity parameters indicate that the crude oils are mature. The results of oil-source rock correlation showed that the
oil was mainly derived from Chang-7 source rock.

Key words Ordos Basin; crude oil from Dongzhi-Zhengning area; biomarker compound; compositional and distribu—

tional characteristics; genesis



