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Abstract : During the investigation of the basic geological profile of natural gas hydrates in the Muli Depression, Southern
Qilian Basin,we analyzed the carbon-rich mudstone and mudstone sampled from 5 sections of the Carboniferous, Per-
mian , Triassic and Jurassic sequences. The geochemical characteristics such as organic matter abundance , organic matter
type and organic matter maturity of four sequences were accordingly studied in detail. The organic geochemical indexes of
each sequence were analyzed and compared in order to explore the gas source rock qualities for different sequences of
(gas) source rocks for natural gas hydrates. The results show that the Carboniferous-Permian organic matter abundance is
relatively low,the TOC (total organic carbon) content is generally less than 0.4 %, both of which indicate the source
rocks are very lean. The kerogen are mainly over-matured Types Il and Il organic matters,resulting in poor hydrocarbon
generation capacity. Thus,the source rocks could not be the potential gas source rocks for natural gas hydrate generation.
The samples collected from the Triassic strata have TOC value of generally greater than 1% and an average chloroform
bitumen “A” of 0.89,which are mostly good and very good source rock samples,with a small number of samples with
poor or non-hydrocarbon source rock quality. The organic materials are mainly matured Type Il as a whole with a small
number of Type II,,with a vitrinite reflectance (R,) value of 0.74% —0.98 %. These strata can be viewed as the main

potential gas source rocks for natural gas hydrate generation. The Jurassic strata are dominated by source rocks of very
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good , good ,and medium qualities with limited number of poor source rocks. Their organic materials are mainly matured

Type II and I with a R, value of 0.62% -0.97% ,and thus can be regarded as the secondary potential gas source

rocks for the generation of natural gas hydrates.

Key words :organic geochemistry,natural gas hydrate , gas source rock,Muli Depression, Southern Qilian Basin
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Fig. 1 A map of the profile location of the Muli Depression, Southern Qilian Basin
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*1 BREIMABEYEEINERE R REER
Table 1 Statistics of samples taken from each cross section and

sequence of the Muli Depression,Southern Qilian Basin

x2 MBERZMARBEYRERAHR TOCEE
(LB %)
Table 2 The classification of rock samples by TOC content in

the Muli Depression, Southern Qilian Basin
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Table 3 S, +5, classification of rock samples taken from
the Muli Depression, Southern Qilian Basin

distribution proportion/ % )
( prop.

S, +S,

U TR~ A <2 2~6 6~20 >20
mg/g mg/g mg/g mg/g

DLl fim%  100.00 0 0 0

DLI —&Z%  100.00 0 0 0

D2 —&%  100.00 0 0 0
1 =&% 5789 34.21 2.63 5.27
MLl k%%  21.74 13.04 17.39 47.83
RS k¥ &  66.67 10.26 10.25 12.82
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Table 4 Statistics of the types of organic matters in rock
samples taken from the Muli Depression, Southern Qilian

Basin ( distribution proportion/ % )

S, +8S 1
SRy S b 1% S s %
I AL Je) >20mg/g >700mg/g >70mg/g
DLI ARE 0 0 0
DLI —BR 0 0 0
DI2 —EBR 0 0 0
jc =B% 5.27 0 0
MLI [ EZE 47.83 4.35 0
RSI R # 12.82 0 0
1T, AR AR Je ) 6 ~20 350 ~700 30 ~70
DLI ARE 0 0 0
DL1 —EZ 0 0 25.00
DI2 —ER 0 0 0
Jjc1 = 2.63 0 2.63
MLI S 17.39 17.39 21.74
RS1 IR 10.25 0 0
1T, B JEIRIEFETY ) 2~6 150 ~350 10 ~30
DLI FAIRF 0 0 42.86
DLI —EBR 0 0 12.50
DIL2 —BR 0 0 10.00
JCl =B 34.21 2.63 5.26
ML1 R % 13.04 47.83 52.17
RS1 IR 10.26 12.82 25.64
7 (e AL ) <2 <150 <10
DL1 A5 100. 00 100. 00 57.14
DL1 —BR 100. 00 100. 00 62.50
DI2 —EZ 100. 00 100. 00 90.00
jc1 =&F 57.89 97.37 92.11
ML1 T & 21.74 30.43 26.09
RS1 I ER 66.67 87.18 74.36
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x5 WRERMABRYREESHERAVRER

Table 5 Organic matter types of the mudstone samples taken

from the Muli Depression, Southern Qilian Basin

b Eivi LS

RIS et

FE S ,
TS WG 0/C sPC/% My KR
JC1-M-3 -71.50 0.70 0.13 -25.5 0.61 11l
JCI-M-15  16.50 0.72 0.12 -25.5 1.05 I
JCI-M=-30  -69.17 0.80 0.23 -25.1 0.5 1I
JC1 -M -7 4.25 0.71 0.13 -26.0 1.44 1,
MLI - CM -04 -94.33 0.73 0.17 -23.5 0.75 1l
MLI-MI-06 67.78 0.93 0.18 -26.1 2.41 1,
MLI — - 05 -76.17 0.74 0.13 -23.1 0.97 11l
RS1 - CM -03 7.17 0.59 0.04 -23.2 0.13 i
RSI-M-05  3.00 0.68 0.06 -23.4 045 1
RS1 -M -12 15.17 0.69 0.08 -22.3 0.21 1111
RS1 - M -15 0.58 0.55 0.04 -23.1 0.20 i
RSI-M-18  5.42 0.5 0.04 -22.2 0.19 1

JC1 ) TE ML1 ) A1 RS1 1340 2 e SRl
S RIS i T 5 T AR Sz S5 23 0 45 SR 3R WY, JC1 5]
H =& R AN R, v F0.742% ~0.98% ; MLI
T AR Z Rk B e s RS R, AT 0.615% ~
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