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Abstract: Jianhe County is located in the eastern part of Southern Guizhou Depression, near the Majiang-Kaili
paleo-reservoir. There are abundant oil seepages storing in the Middle-Cambrian Shilengshui Formation (€2s)
sandstone in Jianhe County. Some previous work held the point that those oil seepages were sourced from the
Lower-Cambrian source rocks by routine biomarkers. However, there also exist the Upper-Sinian source rocks
which are currently over-mature, and those oil seepages had suffered heavy biodegradation. In order to minimize the
influences of biodegradation and thermal maturation, our research has applied the catalytic hydropyrolysis for
releasing covalently bound biomarkers from the kerogen of the Upper-Sinian to Lower-Cambrian source rocks in
Jianhe County and then compared them with source rocks and oil seepages in the Kaili-Majiang area. The biomarkers
and n-alkanes released from oil samples and source rocks via the extraction and catalytic hydropyrolysis have been
analyzed by GC-MS and GC-C-IRMS. Based on the experimental data and the petroleum geological settings, the

oil-source correlations for those oil seepages were made in this study. It indicates that there existed some differences
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in the depositional environment and sedimentary parent material types among the Lower-Cambrian source rocks, the
Upper-Sinian source rock in the Jianhe County and the Lower-Cambrian source rock in the Kaili-Majiang County.
The €,s oil seepage was the mixture of severe biodegraded oil and non-biodegraded oil, which originated from the
Upper-Sinian to Lower-Cambrian source rocks. And the Upper-Sinian to Lower-Cambrian source rocks could have
secondary hydrocarbon generation, which resulted in the phenomenon that the €,s sandstone was charged at least
twice. The first charge could suffer heavy biodegradation, while the other charge could suffer less biodegradation.

Key words: oil seepage; biomarker; carbon isotopic composition; catalytic hydropyrolysis; oil-source correlation
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Fig.1 Map showing locations of oil seepages (modified from He er al.!'l)
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Table 1 Basic geochemical parameters of samples
8"C(%o) TOC (%) In Tnax (C)

Oil-1 €55 -31.5

*KT-1 0,d -32.2

*KT-2 Spawx' -32.3
JHWH-1 €j -31.5 2.84 8 488
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“exz> Fang et al.l'*"7)
1.2 300 ‘C/min 300 C,
; , 300 C/min
C = : 250 C, 8 ‘C/min 520 C, 5 min,
=5:5:2) s
[(NH4)2M00O,S,] s
Mo 1%; ; 15 , ,
MPa 4 L/min

YUAN Fang et al.: Geochemical characteristics and oil-source correlation of the Middle-Cambrian oil seepages in Jianhe



Wk e % 2015 4

496
GC-MS Trace GC Ultra
, Finnigan DSQ ,
HP-1(60 m x 0.32 mm x 0.25 pm)
60 C,
2 min, 4 C/min 295 C,
30 min; 60 C,
2 min, 4 “C/min 290 C,
25 min
Thermo -
(Delta XL Plus EA-IRMS), 0.2%o
GV

Isoprime GC-C-IRMS -

>

JHWH-1

JHWH-2

JHWH-3

YT-1

SW-8

DB-1(30 m x 0.32 mm x 0.25 pum),
80 C, 2min, 4 ‘C/min

nC,,

nC

UL

R W W Ao

(2)

2 (a)

295 C, 25 min, 0.3%o
2
2.1
, ( 2),
3 ,
( 3
[18-19]

nCy

H-JHWH-1

H-JHWH-2
H-JHWH-3

H-YT-1
nC

H-SW-8

(®)

(b) TIC

Fig.2 TIC of the saturated hydrocarbons of EOM (a) and hydropyrolysis (b) products of samples

Geochimica I Vol. 44 I No. 5 I pp- 493504 ISept., 2015



ES5H ® FE: aMalT X P ERE AL KEME IR FFERKIFEFRR 497

Ca JHWH-1 TT,,
TT,,
C22 Hgo
> SRSV SRS, SOOI oedsdooto Ll N
H-JHWH-1
Cy
o MM%W
Cy TT,
TT,,
C JHWH-2
22
Tet,, T g H,,
— ;
- il O
3 H-JHWH-2
C,D
| Lo ——A, nAI.L.‘AL’évJ !ﬁ I X
Czl TTZl Tng
JHWH-3
22
H
Hzg 30
h R W U
[\/ H-JHWH-3
C,D T
STm
O PRV N [N RPN | o 1 PR
C-, Hso
C21 c29 YT Hz9

H-YT-1
T m

T,
T,

Cs  H-SW-8

m/z217 m/z 191
3 m/z 217 m/z 191
Fig.3 m/z 217 and m/z 191 mass chromatograms of saturated hydrocarbons of samples
Cy1—Cyy ; CoCop ; C27D-Cy7DBaS ; C27-Car000R ; Cao-Coro00aR ; TT21—Coy ; TT23—Cos 5
Tetys—Cos ; Ts=18a(H)Ca7 ; Tm—17a(H)Cyy 3 Hao—Cooa ; H30—Cs00p
szS
[ Ts/(Ts+Tm) Cso BB/(aot+PB) ] (H-JTHWH-2, H-JHWH-3) -
( 2 €n (H-YT-1,
. . H-SW-S) C27-C29 C27U,(1R2

CyaaoR Cyg00R , Cy;DBasS /Cyr00R

YUAN Fang et al.: Geochemical characteristics and oil-source correlation of the Middle-Cambrian oil seepages in Jianhe



498 Wk e % 2015 4
£2 HREVTENSH
Table 2 The biomarker parameters of the samples
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0Oil-1 0.71 5.50 2.06 0.87 0.29 0.19 0.52 0.50 0.51 0.54
*KT-1 0.69 2.13 1.46 1.88 0.4 0.61 0.51 0.56
*KT-2 1.10 1.33 1.3 1.9 0.42 0.50 0.5 0.67

JHWH-1 1.17 7.35 3.96 0.47 0.78 2.75 0.65 0.42 0.27 0.31 0.53 0.60 0.48 0.44

JHWH-2 0.86 6.06 2.22 0.34 0.66 0.10 1.82 0.62 0.38 0.34 0.28 0.48 0.61 0.43 0.52

JHWH-3 0.81 6.10 2.05 0.34 0.61 0.12 1.89 0..67 0.40 0.36 0.31 0.50 0.60 0.45 0.54

H-JHWH-1 1.04 5.02 1.22 0.19 0.67 0.19 2.77 0.34 0.55 0.17 0.28 0.44 0.56 0.34

H-JHWH-2 0.71 2.25 0.12 0.06 0.52 0.09 1.94 0.50 0.37 0.26 0.37 0.46 0.60 0.38 0.50

H-JHWH-3 0.67 2.15 0.14 0.06 0.54 0.11 191 0.52 0.37 0.26 0.37 0.47 0.59 0.40 0.49

*H-YT-1 0.68 0.06 0.61 0.16 1.89 0.57 0.38 0.27 0.36 0.51 0.60 0.41 0.32

*H-SW-8 0.60 1.30 0.14 0.11 0.59 0.14 1.78 0.54 0.38 0.27 0.36 0.55 0.59 0.41 0.32
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Fig.8 History of hydrocarbon generation of Upper-Sinian to Lower Cambrian source rocks in Jianhe County (modified from Ma et al.'*')
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