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Table 1 Identification indices of different types of

crude oil in Lishu Fault Depression
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Table 2 Main biomarker parameters of typical crude oils in Lishu Fault Depression
FEEORE K WhEm R IO SIEEER
1 2 3 4 5 6 7 8 9 10 11 12 13 14
w5 PR T 481.0~598.0  Kg* 040 045 082 031 006 003 033 070 044 079 051 034 050 3.10
SN119 KFE 1268.5~12725 Kpe®  0.65 049 095 034 007 004 037 1.00 016 1.17 038 024 025 248
QKI-2 ZERE 1127.0~11688 Kg' 050 047 089 046 0.0 0.05 038 108 028 098 047 021 020 219
) SN66 WHEF 1497.7~1522.5 Kpe? 033 064 175 045 011 005 043 080 033 078 050 018 023  3.09
! ! QKI2220  #FK  1011.0~1023.0 K¢ 042 058 138 052 012 006 036 1.10 023 086 045 023 021 255
il BK20-6 NE - 21280~2171.0 Ky 033 066 191 054 012 007 045 081 042 078 050 0.19 024 347
QKI142-20 K 10162~1033.0 Kg' 041 060 147 052 013 006 039 1.11 024 101 044 022 020 3.02
QKI21-6  HEFd  1069.0~1088.0 Kg 040 059 146 052 0.4 007 038 114 026 087 047 021 019 3.10
SW12 EM 13321~13372 KA 073 048 091 035 008 004 036 1.03 025 1.05 036 027 020 2.05
SW9 EH 22822~2295.1 Ksh 004 077 333 156 122 074 054 090 0.69 075 073 024 027 509
HS2 EH 2180.8~2198.6 Ksh 042 076 325 140 060 031 053 122 031 128 043 015 012 3.53
SW1 VR 1689.7~1855.5 Ky 025 091 995 140 087 035 052 LI1 050 200 050 0.14 013 9.00
I3 SW103-122  JUR  1867.0~1870.0 Ky 029 091 10.19 180 1.00 041 055 124 042 297 041 0.14 012 612
- SW103 JUZE 1907.8~19156 Ky 028 091 1044 179 121 060 056 125 052 255 042 014 012 657
b BK60-2 NE - 21174~21413 Ky 013 086 621 1.65 062 027 060 077 071 097 066 016 021 927
BK61-2 R 21415~21732 Ky 011 086 603 172 070 037 055 077 099 096 0.68 0.4 0.18 1524
BK60 R 2137.0~21635 Ky 011 086 615 145 071 031 062 074 087 090 069 0.4 0.19 10.34
BK62-3 A& 2178.0-2181.6 Ky® 010 087 664 210 097 049 060 074 110 105 070 0.14 0.19 1246
WKI7-4  PURE T 20133-20220 Kpe® 020 072 256 076 028 011 057 074 060 1.02 060 0.16 022 6.04
SN203 NE - 18745~1882.01 Ky 022 079 380 075 030 013 053 086 055 121 056 013 015 658
) SW8 LR 1927.6~19427 Ksh 024 062 162 078 030 0.4 053 094 049 079 065 021 022 537
7;;;; BK203-9 JNE 1859.5~1864.1 Ky 022 079 369 076 033 014 052 087 052 114 057 013 015 634
TG1 LA 1903.9-19069 Ky 023 064 179 082 035 0.5 052 093 053 100 061 020 022 581
BK20-5 NE - 21162~2121.1 Ky 015 076 323 110 046 024 054 081 080 133 066 016 020 736
SW6 R 20183~20292 Kye® 015 085 571 146 046 025 058 081 068 1.06 0.62 015 019 10.98

i 1.C,, TeT/C,TT; 2.TsATs+Tm); 3.Ts/Tm; 4.C, Ts/C,H; 5.C30$/C30H; 6.C29*/C30H;
13.Ph/nC,; 14.MDR ; Hp ETR=(C TT+C,, TT)(C, TT+C,,TT+Ts) ; MDR=(4-MDBT)/(1-MDBT) ,

C, TT)/C,,TT; 11.ETR; 12.Pr/nC

17
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Fig.2 Mass chromatograms (m/z 191) of terpenoids from typical of types I and II crude oils in Lishu Fault Depression
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F=[(3-MP)+(2-MP)]/(1-MP+2-MP+3-MP+9-MP)
F,=2-MP/(1-MP+2-MP+3-MP+9-MP)
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Fig.3 Relationship between F, and F, in crude oils
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Distribution and Main Controlling Factors of High Carbon Tricyclic
Terpanes in Crude Oils in the Lishu Fault Depression, Songliao Basin,
China
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430100, China
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Abstract: The Songliao Basin is one of the largest continental oil and gas basins in China; the Lishu Fault Depres-
sion is a secondary tectonic unit of the Songliao Basin. In this study, 71 lacustrine Lishu Fault oil samples were ana-
lyzed for saturated hydrocarbons and aromatics. The different compositions indicated by the gas chromatography and
gas chromatography-mass spectrometry (GC-MS) data indicated three types of crude oil from the Lishu Fault, each
with quite different distributions of tricyclic terpanes. The absolute concentration of tricyclic terpanes in type I oil is
obviously higher than in type IT; however, the Stricyclic terpanes/17a(H)-hopanes ratio in type I crude oil is signifi-
cantly higher than in type II, but it is enriched in high carbon-number tricyclic terpane (C,,TT-C,,TT) compounds,
with higher relative percentages than in low carbon tricyclic terpenes (C,,TT-C,/TT, C,TT, C,,TT). The main influ-
ences affecting high carbon number C,;TT-C,TT in the Lishu Fault crude oil are discussed from three aspects: deposi-
tion environment, organic matter source, and maturity of the crude oils. It was found that, in the organic matter sourc-
es of the different genetic types of crude oil (mainly bacteria and low-grade aquatic organisms) , the (C,TT-C,TT)/
17a(H)-hopanes ratio is positively correlated with the gammacerane index, indicating that a more reductant salt wa-
ter environment is another factor affecting the enrichment of tricyclic terpane with high carbon number. In the study
area, the Stricyclic terpanes/17a (H) -hopanes ratio is positively correlated with thermal maturity, indicating that a
high degree of thermal evolution of the crude oil is more conducive to enrichment in high carbon number tricyclic ter-
panes. It follows that thermal maturity is the main influence on the different relative abundances of high-carbon tricy-
clic terpenes in the Lishu Fault Depression.

Key words: high carbon number tricyclic terpanes; main controlling factors; maturity; Lishu Fault Depression;

crude oil



