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Abstract: As an important oil and gas enrichment depression in the northwestern margin of Junggar
basin, Shawan depression has significant oil and gas discoveries in Hongche fault zone and slope area. In
order to clarify the source of crude oil in the structural periphery of Shawan depression, the geochemical
indexes of four sets of hydrocarbon source rocks and crude oil in the northwestern margin of Junggar
basin were analyzed, and the oil-source correlation was studied using the whole-hydrocarbon
geochemistry. It is believed that the crude oil in Shawan depression can be divided into five types with
different characteristics in biomarkers and carbon isotopes. Based on the geochemical characteristics of
each set of hydrocarbon source rocks, it is considered that the Subtype A, of crude oil in Shawan
depression origins from the high matured source rocks of the Xiawuerhe Formation of Permian, the

Subtype A, of crude oil comes from the normal matured source rocks of the Xiawuerhe Formation, the
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Type B of crude oil derives from the intermixture of the products of the source rocks of the Fengcheng

Formation and the Xiawuerhe Formation, the Type C of crude oil originates from the normal to high

matured source rocks of the Fengcheng Formation of Permian, and the Type D of crude oil are the

product of the Jurassic source rocks.

Key words: Shawan depression; source rock; oil-source correlation; geochemical characteristics of

crude oil; carbon isotope of n-alkanes
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Fig.2 Comprehensive stratigraphic column of the study area
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Fig.3 Scatter plot of hydrocarbon source rock evaluation index
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Table 1 Parameters of basic physical and chemical properties of source rocks (mean value)
o w (TOC)/ w A W w(S1+S:)/ T ax/ Iu/ Pr/ Pr/ Ph/
=t % HEAM/ % (mg/g) T (mg/g) Ph nCry nCis
Pij 1.08 0.041 5 0.56 476 64 1.60 0.67 0.60
P f 1.01 0.243 1 4.54 441 375 0.88 1.52 1.20
Pow 1.49 0.021 0 2.15 435 42 2.45 0.96 0.59
J 1.25 0.723 2 3.81 433 150 1.47 —
o B e/ Coy DU BRIl 58/ Te/Tm A 5 e/ A e e / T AR AUV E
- Coe = TR Cao T b Car 7 k¢ OB C/ %o “A”SC/ %o
Pij 0.04 2.10 0.13 0.11 0.42 —22.40 —25.21
P f 0.89 2.59 0.26 0.40 1.50 —26.01 —30.01
Prw 0.02 4.29 0.29 0.09 0.29 —25.31 —29.63
J 0.01 5.20 0.26 0.11 0.32 —24.00 —26.20
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0.26 A E it Jor AR Xt = 8 A 6 o 2, (02 Ao/
Cy FERETE 0.50 LA B 25% .4 F 0.25~0.50 Z
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BIE R 1,50, F W% £ 08 W5 UUBL IS K R £ B 4% ik
B A OK —JBOK S EE  BI S e Cor L Cos
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Fig.4 Typical gas chromatography-mass spectrum of different genetic types of crude oil in Shawan depression
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Fig.5 Geochemical indexes and carbon isotope composition of different genetic types of crude oil in Shawan dpression
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Fig.6 Maps of geochemical parameters of different genetic families of crude oil in Shawan depression
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Table 2 Carbon isotopes of different genetic families of crude

oil in Shawan depression (mean value)
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Ay V2 T3 A 5 s P A X S BBEAEG A 0 o 8 £
T 0~0.20 Z ], FH{E R 0.11(&] 6d,38 3), [k
A ST B BT AR A A TR BE 3 L3 BE AL S iR K
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Table 3 Biomarker compound parameters of different genetic families of crude oil in Shawan depression (mean value)
JEah Pr/ Pr/ Ph/ B8 N =IRWEEL/ v/ CyTT/ Cyy TeT Ts/(Ts+ w (aaa w (aaa w (aaa
FH Ph wCiy nCi BE/EHE  HEGERE  CowH  CuTT  /CuTT Tm) Cor)/ % Cos) /%  Ca)/%

Ay 1.07  0.42  0.44 0.09 4.72 0.13 0.16 0.12 0.52 20.43 26.50 53.07
A 1.73 0.41 0.24 0.11 0.42 0.11 0.54 0.53 0.32 15.27 23.10 61.63
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C 0.86  0.83 1.19 0.69 1.26 0.36 0.12 0.16 0.31 16.50 26.94 56.56
D 2.09  0.26 0.12 0 0.15 0.19 2.96 1.95 0.37 35.96 17.92 46.11
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Fig.7 Gas chromatography-mass spectrum of Subtype A, oil in Shawan depression, high mature oil in Mahu depression and

Well Pen-1 Western depression
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Fig.11 Carbon isotopic composition of n-alkanes of crude oil from Wuerhe Formation
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Fig.13 Gas chromatography-mass spectrum of Type B crude oil in Shawan depression
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