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Fig.2  Crude oil group composition traits of

the Junggar Basin hinterland
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Table 1 Crude oil group composition of the Junggar Basin hinterland

H= FiE X (A TREE/m A -
A Fr i AR+ R
FE1 FE VPG M Is 4353 73.48 15.19 11.33
JE3 F 1 IF VG MR Jis 4072 75.86 11.85 12.29
JE102 1 PH M Js 4269 72.21 13.62 14.17
JE103 F 1 PG s 4278 71.21 12.14 16.65
JE 106 F 1P MR Jis 4307 73.08 14.34 12.58
F107 A1 IV M Is 4274 83.42 10.16 6.42
fiE 1 et e K tg 4788 66.31 13.96 19.73
fE 1 THE MR Js 4809 73.49 13.78 12.73
fi 101 THIIMIRG Js 5053 73.68 12.75 13.57
fE6 it — — 78.54 10.93 10.53
1 THE IR Ja 5873 62.54 16.51 22.64
K2 IR — — 76.12 17.35 6.53
K6 VO K,ig 5858 66.14 13.96 19.90
K6 THIETMIRG K,ig 5913 67.04 13.04 19.93
&9 THIIMIRG Kig 5052 64.82 2248 12.70
i AT MR Ib 5326 75.41 16.94 7.65
A2 AR T U Jis 5402 72.17 13.24 14.59
K3 BRI Ja 5610 74.32 18.69 6.99
3 SR s 5801 67.25 20.85 11.90
i1 BLURRMIRG Lt 4871 71.64 13.03 15.33
#3 FLUREIMIBG I 5324 82.54 11.31 6.15
52005 LRI ME Jis 3820 77.19 12.18 10.63
£L101 TRV M Js 4204 79.58 6.31 14.11
J52 SRR Iy 4812 61.84 15.1 23.06
J52 SRR T 4944 60.85 16.51 22.64
#Wz2 R M Ib 5122 80.57 10.52 8.91
4 RN — 3243 73.83 10.29 15.88
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Table 2 Crude oil geochemical parameters of the Junggar Basin hinterland

X . AR B A
H= FiE X JAr TREE/m =
R1 R2 R3 R4 RS R6 R7 RS R9 R10 R1l
A
HE1 ) Jis 4353.00 1.9 018 036 009 08 090 0I5 042 055 051 0.21
LR
JE3 F 1P M Js 4072.00 1.8 019 036 0.1l 085 096 013 042 055 052 0.7
JE102 Ea B L Lllie Js 4269.00 1.8 018 036 010 097 084  0I3 046 066 031 0.16
JE103 F1IFTG MR Js 4278.20 1.4 030 044 059 073 084 025 034 054 054 035
JE 106 FH1IFTE M Js 4307.00 1.9 018 037 014 08 090 0I5 04l 055 053 023
JE107 A 1T PEIMIRE Js 4273.90 1.6 028 045 003 0.81 093 021 032 053 056 1.01
fiE1 el K g 4788.00 1.5 029 045 043 0.75 108 023 037 054 052 025
fiE 1 YT IRE Js 4808.50 1.6 027 046 038 077 104 018 038 054 053 026
1 101 TR Js 5053.40 1.3 040 054 042 079 106 018 036 053 052 023
fE6 TR — — L5 0.28 0.47 0.15 0.72 1.02 0.29 0.39 0.52 0.51 0.24
K1 UM Ja 5873.00 L5 029 049 030 071 109 030 036 043 039 050
K2 et — — 22 0.15 035 0.2 186 085 009 060 055 052 016
K6 el K tg 5 858.40 0.6 1.23 080 027 068 08 053 035 050 053 036
K6 TR Ktg 5913.90 0.6 1.25 080 029 060 09 077 029 053 044 031
&9 UM Ktg 5051.50 L1 047 051 019 070 097 06l 040 054 051 0.14
1 ARIEHE TG Jb 5326.00 5.2 0.18 1.09 6.29 0.60 0.04 0.88 0.56 0.51 0.07
RiB2 ARIEE TG s 5401.50 3.0 0.11 0.37 2.30 0.74 0.03 0.78 0.50 0.46 0.06
3 DL Jq 5 609.60 1.7 0.21 0.41 0.18 073 112 033 041 054 053 036
3 LRI Js 5801.00 1.2 0.63 073 097 084 107 022 035 057 052 031
# 1 FHEIMTRE Lt 4.871.00 3.6 0.10 042 735 035 002 087 049 046  0.06
#3 FHEIMIBE Lt 5324.03 2.9 0.11 0.34 198 079 006 070 046 050 005
£L005 % LT Js 3820.00 12 048 057 042 081 096 013 032 054 052 026
%101 LR ME Js 4204.00 1.2 0.43 056 005 083 089 016 032 061 040 098
372 SRR I 4812.00 1.2 0.49 0.64 1.40 0.85 1.00 0.16 0.30 0.57 0.48 0.30
372 TR ME s 4944.00 1.7 0.62 0.74 1.72 0.78 1.06 0.20 0.31 0.56 0.55 0.36
#Wz2 SRR Jb 5 122.00 1.2 0.42 0.50 0.31 0.87 1.01 0.13 0.29 0.57 0.55 0.38
4 SR — 3243.00 1.3 0.41 0.56 0.22 0.93 0.97 0.06 0.30 0.53 0.51 0.25
TE : R1=Pr/Ph; R2=Ph/nC,; R3=Pt/nC,,; Rd=B - W] B b ki/nC, ; R5=C,,TT/C,TT; R6=C, TT/C,,TT; R7=Ga/C, H ; R8=C,,TeT/(C,,TeT+
C, TT) 5 R9=C,, BR/A BB+ ) ; R10=C,,208/(20S+20R) ; R11= = FRifi g = W e /C, H 5 “—" T HLH -
N2 RV = = B A AN 20
SRR AT m , RYUKIERBE R, m SF R i A ” O
H
> ® S
F3H0, B R 2 G, TeT/(C,,TeT+C, TT) HLAEAH A P
. 1 8 SN N 595 AL — 59 10 IR IR A BEMNE
RABS, Ga/Co HABAN[A] , Ui B S v A A ] B PR 5 L o ® LM
S L5FEEg
JEH (L 8) .
— o N
TR B 65 e 28 A IR 7S TT AR 7S AN [ 4 A ) o A o
. - L4 °
S R A UL AR R BE (Peters et al., 2004 ; Zhang et al., < -
s NN e B e et e b T b
2021) HIABITEINN oy Coy Co, MU B BE T DL SR &
=1 - YA sz Y S IR
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Molecular Isotope (6°H) Composition Traits and Geological
Significance of Mixed-Source Crude Oil n-alkanes in the Junggar
Basin Hinterland, NW China

CHEN XuanYu',CHEN JianFa',SHI XiaoFei*, WANG ZiGen'

1. College of Geoscience, China University of Petroleum (Beijing), Beijing 102249, China
2. CNOOC EnerTech-Drilling & Production Co. CNOOC Central Laboratory (Shanghai), Shanghai 200941, China

Abstract: [Objective] The geological conditions in the Junggar Basin hinterland are diverse, and the crude oil
properties are complex. To address the issues of crude oil type classification and oil and gas source identification in
this area, a study was conducted on the hydrogen isotopic characteristics of n-alkanes (8°H,,) in the mixed-source
crude oils from the Junggar Basin hinterland. [ Methods] Gas Chromatography-Mass Spectrometry (GC-MS) , Gas
Chromatography-Isotope Ratio Mass Spectrometry (GC-IRMS) and Gas Chromatography-Thermal Conversion-Isotope
Ratio Mass Spectrometry (GC-TC-IRMS) techniques were employed to analyze biomarker compounds and conduct
hydrogen isotope analysis of n-alkane monomers in 33 crude oil samples from different strata.[ Results] Three types
of crude oil were identified in the Junggar Basin hinterland : Type I originated from the Jurassic coal-bearing source
rocks (J,b) , with the lightest hydrogen isotopic composition due to the significant input of terrestrial higher-
plant organic matter; Type Il mainly originated from the Permian Fengcheng Formation source rocks (Pf), with Type
IT, derived from lacustrine sedimentary environments in transitional marine-terrestrial settings, featuring a low
Ga/C,H ratio and relatively heavy hydrogen isotopic composition, while Type IlI, had a lighter hydrogen isotopic
composition and a higher Ga/C,H ratio; Type III crude oil mainly originated from the Permian Lower Wuerhe Forma-
tion source rocks (Pyuw) , with a light hydrogen isotopic composition of n-alkanes.[ Conclusions] The combination of
hydrogen isotopic analysis of n-alkanes and biomarker compound analysis is able to precisely classify crude oil types
and clarify their sources, which is highly significant for oil source tracking and crude oil classification throughout the
Junggar Basin.

Key words: Junggar Basin hinterland; hydrogen isotope of normal alkane; biomarker; mixed source crude oil

classification; factors affecting hydrogen isotope
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