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Characteristics and Hydrocarbon Accumulation Mechanism
of Source Rocks with Low Abundance and High Efficiency
in Quaternary Period of Eastern Qaidam Basin

CHEN Zhong hong, WU Kong you, ZHAO Wei wel
(Schoolof Earth Resource and Information, China University of Petroleum, Dongying 257061, Shandong, China)

Abstract: In order to investigate the characteristics and hydrocarbon accumulation mechanism of source rocks with
low abundance and high efficiency in the Quaternary in the eastern Qaidam basin, the rock samples selected from
the outcrop of Quaternary were analyzed including the organic carbon content, the parameters of pyrolysis and
biomarker characters of saturated hydrocarbon by means of Rock Eval GG MS and so on. The results show that
the content of organic carbon ranges from 0.15% to 0. 75%., and the value of S,+ S, ranges from 0. 25 mg/g to
2.5 mg/g, which displays its limited hydrocarbon generating potential. There were mainly type Il of kerogen, a
few of type Il of kerogen and few of type I of kerogen. There was predominance of phytane to pristane, and
the ratio of pristane to phytane was lowerer than 0. 5. The values of the parameters of Cyoof3 /(o33+ aca) and
Caoaaa 20S/(20S+20R) were 0.34~0.38 and 0.27~0.33 and the organic matter was being in the stage of low
maturity. The water temperature of the depositional lake was low and its salinity was high. The unique
depositional environments of this area in the Quaternary are the important conditions for forming the large scale
biogenic gas pools. The water environment with a high salinity slowed down the degradation rate of the organic
matter. The methane bacteria activity was restrained in cold environment for a long time and the generation peak

of the biogenic gas was delayed. Moreover, the massive Quaternary dark mudstone and frequent developed
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sandstone in Sanhu area provide abundant gas source and constitute a favorable combination of reservoir.

Key words; Quaternary System; gas source rocks; geochemistry; biomarker; Qaidam basin
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1
Sampling Locations in Eastern Qaidam Basin



1 s 43
72 h, 310 G 250 G
(2) 10~ 15mg, 170kPa, 20 1, .
, 24 h( 70eV, 0.46 can/s,
100 mL )s
. 450 C 3
5 h, 150 C 8 h. TOC Si.S2 (TOC
31 ( 3.0,S1.S2 5 0),
). , 1. 1 .
\ , w(TOC)O0.15% ~0.75%; w (S:1 + S2)
(0.24~25)x 10", 1. 0X 107
2.2 I (75 5~4185) X 107°,
(1) . 500X 10°°, 200 10~ 3;
(2) LECWR 112 TOC.S:.S2 ta,
(3) Rock Eval Il 40%.
(4) GG MS HP ( 2).
HP Chemistation HP 589011 1T II . I
. HP 5890A DB5 M S,
60 m, 0. 25 mm. 100 C, , .
4.0 C/min, 320 C, 20. 00 min, . I I . 70% . 1L
1
Tab. 1 TOC and Result of Rock Eval Analysis of the Quaternary Samples
W TOC) /% Tuwa/ T w(Sy)/10-3 w(S,) /103 1y/10-3 Ip D%
Y, 0.15 482 0.20 0.30 200.0 0.40 16.6
Y, 0.18 300 0.15 0.25 138. 8 0.38 11.1
Y3 0.21 447 0.15 0.25 119.0 0.38 9.5
Yy 0.21 519 0.15 0.25 138. 8 0.38 11.1
Ys 0.15 445 0.10 0.20 133.3 0.33 10.0
Y 0.24 372 0.55 0.55 229.2 0.50 22.8
Y, 0.15 302 0.25 0. 30 200.0 0.45 18.3
Ys 0.21 352 0.45 0.35 170.0 0.56 19.0
Yo 0.75 427 0.35 0.10 306.0 0.26 9.0
Yio 0.39 520 0.90 1.60 418.5 0.36 31.9
Y 0.33 366 1. 15 0. 65 200. 6 0. 64 27.2
Yi2 0.30 412 1.05 0.90 300.0 0.54 32.4
Yi3 0.27 513 0. 40 0.90 188.7 0.44 16.6
Yig 0.33 440 0.45 0.45 139.1 0.50 13.6
Yis 0.33 390 0.40 0.35 108. 0 0.36 8.3
Yi6 0.27 428 0.04 0.20 75.5 0.20 4.6
Y7 0.39 342 0. 64 0.70 170.0 0.53 17.8
Yig 0.24 316 0.15 0. 35 148. 7 0. 30 10. 4
Yo 0.25 316 0.20 0. 30 170.0 0. 40 13.8
Yoo 0.31 337 0.15 0.45 139.1 0.25 9.1
Yo 0.30 435 0.20 0.55 187.0 0.27 12.5
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Fig. 2 Distribution of ;. D with T,.. of Outcrop Samples
of the Quaternary System in the Eastern Qaidam
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Tab.2 Parameters of the Chromatogram for the Samples
of Quaternary System in the Qaidam

Y, Yy Ys Yio Yi2 Y4

2 2 23 23 25 23

OEP 1. 11 .12 1.14 1.22 1.16 1. 15

CPI L1l 109 1.21 - - -

CatCulCostCo  7.04 6.45 3.97 20.08 1.63 62.06

D1 CutI D) Cn- 0.4 0.49 0.38 0.31 0.24 0.%
0

/n Cy7 1.13 0.9 .97 0.95 1.19 1.07
/n Cig 1.41 1.04 1.74 1.64 1.53 1.6
/ 0.31 0.3 0.22 0.27 0.21 0.3

3
Tab.3 Characteristics of Mass Spectrum of
the Samples in the Quaternary of the Qaidam

w( ) 1%
— a b & d e f
Cy Gz Cyo
Y, 45.9 23.0 31.1 0.36 0.33 1.36 0.16 0.56 0.43
Y4 45.9 23.0 31.1 0.35 0.27 1.29 0.16 0.49 0.48
Ys 46.6 23.3 30.1 0.38 0.3 1.54 0.15 0.56 0.44
Yio 45.9 23.0 31.1 0.34 0.29 1.55 0.18 0.56 0.46
Yi2 46.1 21.1 32.9 0.35 0.29 1.78 0.20 0.55 0.38
Yi4 45.2 21.9 32.9 0.37 0.31 1.61 0.17 0.54 0.46
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Fig. 3 Distribution of N Alkanes of the Samples

in the Quaternary System of the Qaidam
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Fig. 4 Distribution of N Alkanes of the Samples
in the Quaternary System of the Qaidam
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