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Table 1 Data of geochemical analysis on samples from SAnhu depression in Qaidam basin
/m TOC/% So /( mg/g) S;/(mg/g) S, /((mg/g) T /(C)
1 4176 sz 2.23 0.0081 0.0497 0.4284 438
4208 sz 2.82 0.0075 0. 1530 1.2785 441
4228 N,? 1.88 0.0083 0. 1667 1.0942 444
4240 N,? 1.22 0.0082 0.0812 0.6393 435
(2011ZX05005-001) (2012CB214801)
120114223; 120120443
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Fig.2 The histogram of group composition on Well Taishen 1
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2 1 nC, ~nCy (2GCy0)
Table 2 The data of group composition on Well Taishen 1 (XCy.)
22 +
/m 1% . OEP, OEP,
o 3
1 4176 45.31 8.63 44.35 1.86 °
4208 37.05 9.40 48.00 5.55 OEP, 1.0
4228 49.21 6.32 42.48 1.99
o OEP, 1.0
4240 45.31 14.09 36.41 4.19
OEP, OEP,
2.2
78 1 4
2.2.1
OEP, OEP,
3 o 3
1
HGIR1IH-4176m B1IH-4208m
Hi¥1H-4228m B iR1H-4240m
3 1
Fig.3 The distribution graph showing carbon numbers of n-alkane
3
Table 3 The parameters of r-alkane
1 4167 Ci, ~Cy3 nCis nCy 0.995 1.462 1.245
4208 nCy; nCy 1.051 1.494 1.182
4228 nCyy nCy 1.022 1.324 1.000
4240 nCyy nCy 0.969 1.166 0.922

tOEP, =(Cy; +6C9 +Cy) /4(Cig +Cyy) ; OEP, =( Cps +6Cy; + Che / 4( Cyg + Cy)
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Fig.4 N-alkanes mass chromatogram of Well Taishen 1 (4 240 m) and mass spectrogram of elemental sulfur
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Table 4 The parameter of hopances and steranes from source rocks in Well Taishen 1
/m Cs, 2228 v 2(Cy +Cy) Cpo 228 Cy BB ) / )
/22(S+R) 0.5C; ap 12Cy s /22(S+R) /(BB + acr) hy )
1 4167 0.583 0.245 1.136 0.298 0.327 0.104 0.110
4208 0.589 0.291 1.258 0.312 0.392 0.144 0.163
4228 0.600 0.500 1.153 0.365 0.382 0.076 0.131
4240 0. 600 0.510 1.211 0.379 0.333 0.073 0. 145
aaa20R “L” 22R  22S o Curry
o Cu»BR/( BB +aa)
“ ” >
0.327 ~0.392 ( 4) . > > 1
T CuyBB/( BB +
o) o o
C; ap22S/22(S +R) Cy et — 2.2.3 N 8 14-
20S/20( S +R)
o C; af22S/22(S +R) 0.583 ~ m/z123 ( o)
0.600  ( 4) Co Gy ~Cyg
aaa20 S/20( S +R) 0.298 ~0.379
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Fig.6 The mass chromatogram of m/z 123
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(2) OFP, . .
-2 . C,y 0 20S/20( S + R)
1
2.3 OEP, C, aB225/22(S +R))
1 o
~26.5%0 ~ —26.9% 1 (3) Coo Cy
R Gy +Cy/ X Cy Cy; Cyuaaa20R
1 N 8°C
1
R, 0.6% * . 3§"C, . 1
13
o Cco2 °
2 (4)
1
5 ( %o) - °
Table 5 The data of isotope compositions of source
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Geochemical Characteristics of the Hydrocarbon Source Rock and
Natural Gas of Well Taishen 1 in Qaidam Basin
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Abstract: Well Taishen 1 of three lake is a new exploratory well of Qaidam basin by studying geochemical character—
istics of hydrocarbon source rock of this well the scientific basis are provided for the further exploration. Based on the
information about hydrocarbon source rock such as total organic carbon ( TOC) rock-eval group composition the
characteristic of saturated hydrocarbon and biomarkers the characteristic of aromatic hydrocarbon the characteristic
of nonhydrocarbon the whole—rock organic carbon isotope as well as the gas isotope this paper thoroughly analyze
the geochemical characteristic of Source rocks and gas in Well Taishen 1 and its possible cause of formation. It is con—
cluded that the 8 14-secohopanes and isoHatty acids and trans-<so-fatty acids which are relevant to the microorgan—
ism are discovered form the chloroform bitumen " A" of hydrocarbon source rock. At the same time the existence of
microorganism in the hydrocarbon-generating environment of hydrocarbon source rock are confirmed by the discrepancy
between OEP, and OEP, and the asynchrony between C,,fB/( BB + aa) of sterane and C,;,af225/22( S +R) of ho-
pance and 8" C, of natural gas. The degree of methylation of organic matter has been reinforced by the degradation of
microorganism which are beneficial to the generating of natural gas in Well Taishen 1. It is found that the organic
matter of hydrocarbon source rock in Well Taishen 1 are in the low evolution stage by OEP, of the n-alkane and preg-
nane and rearranged steranen and C29aaa20S/20( S + R) of sterane and the isopotal natrual gas. Some characteris—
tic ( OEP, of the n-alkane and C;; af22S/22( S + R) of hopane) of the hydrocarbon source rock show the mature
characteristics of organic matter for the degradation of microorganism. The kerogen type of hydrocarbon source rock in
Well Taishen 1 is dominated by the terrigenous higher plants but which have the contribution of the aquatic organisms
from some characteristics such as the high abundance Cy -ricyclic diterpane and Cy -tetracycoloterpane lupcune
perylene retene and the distribution of n-alkane Y, C,, + C,y/ Y, C;,, of hopance the relative abundance of C,; and
Cpact20R in sterane 3" C of hydrocarbon source rock and isopotal of natural gas. So the hydrocarbon source rock
of Taishen 1 well are of the basis of the parent material for the generating of natural gas in the low evolution stage. The
hydrocarbon-generating environment of hydrocarbon source rock in Well Taishen 1 have revealed shallow lake facies—
sulf-saline-weak reducing-weak oxidizing environment reducing environment by the elemental eight sulfur ring and the
biomarker characteristics.

Key words: Qaidam basin; Well Taishen 1; hydrocarbon source rock; natural gas



