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Fig. 1 Regional geologic structure (a) and comprehensive stratigraphic column (b) of Mahu Sag, Junggar Basin
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Table 1 Distribution of studied samples
in the study area
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Table 2 Basic geochemical parameters of source rocks in the study area
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Fig. 2 The distributions of triarylstane and methyltriarylstane in Permian source rocks from Mahu Sag
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Fig.3 The distributions of triarylstane in crude oils from Mahu Sag
H : A=C,-20S/C,-20S ; B=C,;-20R/C,-20R
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Fig.4 The distributions of total icon chromatogram (TIC), terpenes and regular steranes in oil sand samples

in the northwest margin of the study area
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Fig. 5 Cross-plot of C,;-20S/C,-20S TAS and C,,-20R/C-20R TAS showing oil-source correlations
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Fig.6 Ternary diagram of TAS in source rocks and crude

oils from Mahu Sag

3 HREEBEVRTEYNBERRLESH
Table 3 Biomarker and stable carbon isotopes parame-

ters of studied samples in the study area

e CuS/ CuR/ Ch Gy Ch  Pr/ . 3 C
F5 CuS CxR /% /% /% Ph /%
Wl 016 043 010 027 063 1.39 0.03 —23.02
W2 029 055 017 0.30 054 1.04 021 —22.54
W3 043 069 022 032 046 084 015 /
F1 0.06 054 002 034 064 044 1.10 —29.52
F2 0.08 063 002 038 060 044 1.06 —28.25
F3 0.08 059 003 036 061 052 096 /
F4 0.09 082 004 043 053 0.64 035 —29.25
F5 0.1 088 005 045 051 0.80 047 —28.83
F6 0.03 054 000 035 065 057 0.34 —30.47
F7 007 058 0.03 0.36 062 063 068 /
F§ 0.05 0.62 001 038 061 036 064 /
F9 007 074 006 040 054 083 0.27 —28.40
F10 034 066 0.19 032 049 0.81 0.19 —26.13
F11 022 051 013 029 058 0.82 017  /
Ol 011 0.82 0.03 044 053 066 0.25 —29.32
02 016 091 0.11 043 047 075 0.33 —29.16
03  0.07 080 0.05 042 053 070 033 /
04 010 080 0.08 041 051 076 0.63 —28.73
YSl  0.08 070 0.07 0.38 055 @/ / —29.34
YS2 013 079 0.09 040 051/ / —28.10

TE + CpeS/CueS: Cuy=20S/Co=20S TAS; CpR/CyR: Cyy - 20R/
Chg=20R TAS; Cpy% s Co/(CoyFCoyCog) TAS; Cypp% : Coy/(Copt
CortChg) TAS; Cog% 2 Cog/(CogtCort-Cog) TAS; Pr/Ph: 8 158 58 /H
e 3 GL AT W ot/ C oy 75 J08 5 07°C B Tk ) 0 36, R VIR 2 B Ol 1
LR IRV 38, D3RR 5 A 4 vl ik ] o 32

O C M 1K o 388 i X LU AIF 5 IXC 2 5 ke YU ) e [ ot
AWK 3) 4R R W B RR IR B A TR 67C
(EL T S0 O e, 0 28 1y T XU 4 e TR T AR 6P C fHL .
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The distribution of triaromatic steroids in Permian source rocks and implications for oil—

source correlations in the Mahu Sag, Junggar Basin, NW China

WANG Dongyong"?, LT Meijun"*’, YANG Lu*,YANG Yuanfeng’,I.I Erting’,
JIN Jun®,ZOU Xianli’,XU Bodong’
(1.State Key Laboratory of Petroleum Resources and Prospecting, China University of Petroleum (Beijing),Beijing 102249, China;
2. College of Geosciences, China University of Petroleum (Beijing), Beijing 102249, China;
3. Key Laboratory of Exploration Technologies for Oil and Gas Resources (Yangtze University) Ministry of Education,
Wuhan 430100, China;
4. Southern Marine Science and Engineering Guangdong Laboratory (Guangzhouw), Guangzhou 511458, China;
5. Baikouquan Oil Production Plant of Xinjiang Oilfield Company, PetroChina, Karamay 834000, China;
6. Research Institute of Experiment and Detection of Xinjiang Oilfield Company, PetroChina, Karamay 834000, Chinas
7. College of Petroleum, China University of Petroleum (Beijing) at Karamay, Karamay 834000, China)

Abstract: Triaromatic steroids (TAS) are effective indicators for crude oil family classification and oil-source
correlation. Based on analyses of gas chromatographymass spectrometry (GC-MS) for aromatic fractions of rep-
resentative oil and source rock samples in the Mahu Sag, this paper systematically studies the TAS distribution
characteristics. The results show that the distribution patterns of TAS have distinct differences, which can effec-
tively distinguish Permian Fengcheng Formation (P,f) and Wuerhe Formation (P,w) source rocks in the study
area. The relative contents of C,20S TAS are lower, while those of C27-20R TAS are relatively higher in the
P1f source rocks. In contrast, the P,w source rocks are characterized by high relative contents of C,20S TAS
and low relative contents of C,,20R TAS. Furthermore, the distributions of triaromatic dinosteranes in P,w
source rocks are complete and readily identified, while the P,f source rocks contain less those compounds. All
oil samples from different strata are characterized by low relative contents of C,20S TAS, high relative con-
tents of C,,20R TAS and less triaromatic dinosteranes, which is consistent with those of the P,f source rocks.
Low C,-20S/C,-20S TAS ratios, high C,,-20R/C,-20R TAS ratios and the triangle diagram of C,-C,s TAS
indicate that the crude oils in different strata are mainly derived from P,fsource rocks. Therefore, TAS and triar-
omatic dinosteranes can be used as effective molecular markers for oil source correlation in the study area.

Key words: Triaromatic steroid (TAS); Triaromatic dinosteranes; Oil-source rocks correlation; Fengcheng
Formation; Wuerhe Formation; Mahu Sag
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