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Table 1 Molecular parameters of steranes and terpanes in source rocks

¥ 5 B AR, ﬁim)ﬁ uBﬁcﬁﬁuua Cze ZOSZ—iSZOR aaa Cyy %a Cso 22%2 Cs
LD—3 Es 1850 0.23 0.05 0. 86 0. 82
LD—5 Es; 2160 0.46 0.45 0. 87 1. 40
LD—6 Es; 2260 - — — —
LD—7 Es; 2300 — 0. 20 0. 89 1.50
LD—8 Es; 2459 - 0.22 0. 87 0.93
LD—9 Es; 2635 0. 40 0. 32 0. 86 1.63
LD—13 Es, 2770 0.31 0. 36 0. 67 1.52
LD—11 Es: 3060 0.34 0.39 0.71 1.56
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Fig.1 Variation of maturity parameters of steranes and terpanes with depth
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Table 2 Molecular parameters of naphthalene and phenanthrene series

1 MNR MPI, MPI, MPR 3—pMP 2—PMP 9—PMP 1——PMP
LD—3 0.88 0. 84 0.92 0.91 0.75 0.91 0. 98 0.98
LD—5 0. 61 1. 01 0. 94 1. 30 0. 95 0. 83 1. 00 0. 60
LD—6 0.50 0. 64 0.76 0. 67 0. 44 0.67 0.62 1. 00
LD—7 0.76 0.54 0.59 0.58 0.49 0. 58 0. 95 1. 00
LD—8 0. 26 0.73 0.75 0. 89 0. 64 0.69 0.98 0.78
LD—9 0. 60 1.21 1. 45 1. 80 0. 67 1. 00 0.51 0. 56
LD—13 0.74 0.70 0. 77 0.73 0.59 0.73 0. 84 1. 00
LD—11 0.70 0. 85 0. 98 0. 89 0.67 0. 89 0.73 1. 00

MNR =p—MN/a—MN, MPI; = 1. 5(3—MP+2—MP)/(P+ 9—MP+1—MP), MPI,=3(2—MP)/(P+1—MP+ 9—
MP), MPR=2—MP/1—MP
MN(EHEZ) PEE) MPCHEEIE)

i 3—MP | —MP 9—MP 2—mP
; MPR MP1; MP1 MNR - 3 e + ws
4|08 1.2 1.6 040608 04060.8{070809] 070809
tm) 014 A 018 L le 1 Ol‘ i OAR I IAZ OIAG A I.AO AAAAAAA A Fu— A n n i i’ i o " i

100U —
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Fig. 2 Variation of molecular paremeters of naphthalene and phenanthrene series with depth

M 2300 m & 2700 m £ 4, MPL,, MPI,, MPR, 3—MP/P fl 2—MP/P {& Bt 1 iF ¥
bR . AU IR (2700 m) MR A BB KM, SHAKRE R, 9—MP/P f1 1—MP/P
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2200—2300 m YR M5 AR WA L& HE 2 WRES FEIEM “RBRE S "M EHHIL” Z A
B RFEH X, B 2300 m LA g, BREMYRIEM IERIIHK B b= a Btk E
/N 2200—2300 m BHHIRBE . 40, BEIR BN, BEHER IR, EEFRRES"SE
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FHEEINRERANE. BR, FREEUSEOEKSHPEER TR, Bl #
ANBCATTBR (2700 m)BAfE, BB F FEAIRFF G5 FE#R, BA e 3E R AR H AL - o] i
AYLURPIEN—REEM o - FEFMMANIEER K, NTSIESSHEM LR, LR
L, SRR ESRAE 27002770 m Z AR A T B EL,

2770 m QLS , 58 R SLE RSB AR EASU, & FRBERmE,
AAEFEEHEFRT, # MPL,, MPL,, MPR, 3—MP/P, 2—MP/P % £ ¥ {8 & &% ¥ Xk,
9—MP/P H{E K.

HEZKEMNRBERENTUABREERINEGYHHEMA AR, HEHER
A& ER-BH.

2.3.2 B AHMEY LINEH

€% OF) #5125 (DB M 4 F &M AR (bR, Hit, EREL=WHIER
L REE SRR EDEEALU. AR IHMEITUEY, RIUEEHMHEHHEL
YN &S TESEAEY 2200 m MRETEHNSE —MEEEEN; 2200— 2300 m &, &
BHCEE EABRRRE, SEMENE LT FSEHBAR M. I HZARFEEL
HHEH .

%3 BHNRH RSO FEH—KE

Table 3 Molecular parameters of dibenzofuran and dibenzothiophene series

B | womoa | EEDDNOR | MO | g, | Gricuer | o
LD—3 2.53 1. 06 7.09 1.41 0. 67 4. 88
LD—5 2. 80 2. 80 2.54 2. 17 2.17 5.64
LD—6 2.81 1. 00 1.71 1. 47 1. 26 5.46
LD—7 1. 85 2.00 2.43 2.55 3.91 1.91
LD—8 3.75 1.42 8.22 2.00 3.00 0.60
LD—9 2.73 1.82 2.90 4.00 1. 64 18. 25
LD—13 1. 96 0.96 2.00 2.53 0. 88 3.57
LD—11 0. 60 2. 25 1.71 1. 00 6. 43 1.31

MOFR—4,1=4—MOF/1—MOF MDR—4,1=4—MDBT/1—MDBT
OF(#%) DBTHZ) MHEID

2200 m PIF, MEEEIRA N, BHEE S (MOF) M HEF 2 (MDBT) 4+ 753 5 H & 3E
MHEERSFSEZHE, BRLYTHBEBHEL, HZHREERNES, EFEZRNE
E—EER. B MOFR—4,1 f1 SMOF/OF 58 — A& 1 B 1E 2500 m EHHIHRE, —
REHESWHREMERREREEN 1—MOF mIEEH 4—MOF pyEHAE R 2500 m
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#. HI, MOFT-—4,1 1 SMOF/OF ZE3 &% KT 2500 m B Ay 2 B 5/MB P RE &5 H it B 2
FHAEX.
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Fig. 3 Variation of molecular parameters of dibenzofuran and dibenzothiophene series with depth
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BRI B DX, 4 B 30 v A X (B AU R A BB T A Y BB L Fo 4 L T B AR I
FTRR Bt BRI AU B TE A T BR . i B & iU 4 F 2300 SRR (LR 1iE
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Organic Geochemistry of Bio— Thermocatalytic
Transition Zone in the Liaohe Basin ( I )——

Systematic Variation of Maturity Parameters of Steranes,

Terpanes and Aromatics within Bio— Thermocatalytic Transition Zone

Zhang Baisheng' Liu Wenhui* Xu Yongchang'
Shen Ping' and Wu Tiesheng®

! (Lanzhou Institute of Geology, Chinese Academy of Sciences, Lanzhou 730000)

2 (Institute of Science and Technology of Liache Petroleum Exploration Bureau 124010)

Abstract

Hydrocarbon source rocks in Section Sha—1 and Sha—2 of the eastern depression in

Liaohe Basin, dealt with in the present paper, are mainly in an immature stage and of which

stereochemical parameters of steranes and terpanes in the soluble organic matter show an ab-

.
normal abundance of “geopolymer” isomers. Each parameter is generally over its corresponding



126 nR®R 14 %

threshold value and shows a systematical variation with depth roughly bounded by 2200m to
2300 m, 2500 m, 2700 m and 2770 m, respectively. Meanwhile, maturity parameters of
phenanthrene, naphthalene, dibenzofuran and dibenzothiophene series are found to be similar
in variation to those of steranes and terpanes. On the basis of the contrast study in detail and
the integration of variations of infrared absorption parameters in the original soluble organic
matter, the paper points out that variations of maturity parameters of steranes, terpanes and
aromatics within the bio — thermocatalytic transition zone are dependent on the evolutionary
features of the original soluble organic matter. The paper also qualitatively raises some geo-
chemical identification markers for the bio— thermocatalytic transition zone of the eastern de-
pression in Liaohe Basin. The present results can be applied to the identification of bio—ther-
mocatalytic transition zone gases or immature and low —mature oils in other different areas.

Key words: Liaohe Basin bio—thermocatalytic transition zone maturity parameter ster-

ane terpane aromatics soluble organic matter



