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Abstract

Gas source conditions for gas hydrate in Muli of Qilian Mountain permafrost are not clear, which will obvi-
ously affect the direction of its further exploration. With a case study of the gas hydrate in drill hole DK-2, the
authors investigated organic geochemical features of mudstone, oil shale, coal, oil and gas indications in relation
to the gas hydrate, in consideration of gas composition and isotopic characteristics of gas hydrate and its relevant
gas. The aim of this study is to discuss gas source conditions for gas hydrate and their implications for gas hy-
drate exploration in the study area. Parameters for the abundance, type and thermal evolution of organic matter
in mudstone, oil shale and coal in the same interval of gas hydrate indicate that they failed to become the major
gas source rock for gas hydrate. In combination with gas composition and isotopic characteristics of gas hydrate

and its relevant gases, the authors hold that the gas source for gas hydrate was mainly from deep oil (crude oil)
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associated gases or from mature to highly mature gases of deep source rock in the study area, and that oil and gas

indications are closely associated with gas hydrate, which may serve as a sign of gas hydrate in the study area.
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2 SY T5238-2008 Finnigan MAT-252
CO, MAT-252
DK-2 GBW04405 PDB
98 8 9.7
~642.2 m 3~5m
m 3
3.1
3.1.1
TOC Rock-Eval DK-2 99
TOC <0.4%
0.4% ~0.6% 0.6% ~1.0% 1.0% —2.0%
>2.0% 1991 1994
0.00%
1.01% 10.10% 23.23% 64.65%
GB T6948-2008 LEICA DM
2500P MSP200 Ne 1.518
50 % T 20 DK-2 8
GB T 8899-1998 LEICA DM 1
2500P 10 < 50 % HC “OA"
0.4 mmXx0.6 mm
1991 1994
GB T19145- 3.1.2
2003 GB T18602- DK-2 99
2001 LECO C5-400 Rock-Eval
Rock-Eval 2 Plus 2
1986 300C S+ S, Iy
3 S, 300~600T 50C I S, S; D
S 390C 1 II 1
100 ml min 35 ml min 28~30 Hunt 1991 1989 van Krevelen 1982
ml min 400 ml min I 1] I, Il 1
1 DK-2
Table 1 Statistics of various indicators for organic matter abundance in oil shale in drill hole DK-2
HC 1.7-1.3  87.50% 1.3—~1.0 0.00% 1.0~0.5" 12.50% 1.0~0.5" 12.50%
% >3.5 87.50% 3.5~1.0 12.50% 1.0~0.6 0.00% 0.6~0.4 0.00% <0.4 0.00%
‘AT % >0.12  100.00% 0.12~0.06 0.00% 0.06~0.01 0.00% <0.01 0.00%
10°° >500 100.00%  500~250  0.00%  250~100  0.00% <100 0.00%
% >0 25.00% 6~3 62.50% 3~1 12.50% <1 0.00%
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2 DK-2

Table 2  Statistics of various indicators for kerogen types in mudstone and oil shale in drill hole DK-2

Si+S, kgt Iy mg g S, S; D %

1 >20 20.20% >600 15.15% >20 5.05% >50 18.18%
I, 5~20 31.31% 250~600 19.19% 5~20 23.23% 20~50 24.24%
I, 2~5 24.24% 120~250 33.33% 2.5~5 26.26% 10~20 28.28%

Il <2 24.24% <120 32.32% <2.5 45.45% <10 29.29%

Tissot Si+S, kgt Iy mgg Io mgg D %

1 >6 49.49% >800 5.05% <40 22.22% >50 18.18%
Il 6~4 12.12% 800~ 500 19.19% 60~40 13.13% 10~50 52.53%
m - <2 24.24 % <150 40.40% 150~50 53.54% <10 29.29%
I\ <2 24.24% <10 29.29%
Espitalié Si+S, kgt Iy mgg S, S; D %
1 >20 20.20% >600 15.15% >5 28.28% >50 18.18%
Il 2~20 55.56% 120~ 600 52.53% 2.5~5 26.26% 10~50 52.53%
Il <2 24.24 % <120 32.32% <2.5 45.45% <10 29.29%
*
2 max 3 80
T ox 4
70
DK-2 38 60
50
Iy 1
X
Il I, S 40
I, 1984 10
I
20
900
* * 10
-
750 0
410 420 430 440 450 460 470 480 490
T./C
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3 DK-2 D-T
N:E
450 Fig. 3 Plot of D to T, for mudstone and oil shale
in drill hole DK-2
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4
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0
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—27.7%0 —30.0%o 4
2 DK-2 Iy-Io I
Fig. 2 Plot of Iy to I for mudstone and oil shale HC OCcC

in drill hole DK-2
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Table 3 Characteristics of carbon isotope in kerogen of mudstone and oil shale in drill hole DK-2

1P

II 1, I

53C % PDB

=22.5%0~ —24.5%0

28.95%

=24.5%0~ —26.0%0
10.53%

—26.0%0~ —27.0% —27.0%0~ —28.0% —28.0%0 ~ —29.0%o

10.53% 18.42% 73.69%

4 DK-2

R,

Table 4 Characteristics of micro-components and R, in oil shale in drill hole DK-2

R, % 313C %o
DK2-S-59 10 83 4 3 46 I, 0.35 -32.7
DK2-S-74 5 87 5 3 42 I, 0.62 -32.0
DK2-S-67 10 83 5 2 46 I, 0.78 -30.2
DK2-S-64 5 85 6 4 39 I, 0.58 -31.1
DK2-S-52 20 70 8 2 47 I, 0.70 - -27.7
DK2-S-73 5 83 9 3 37 1> 0.55 -30.3
DK2-S-60 30 60 7 3 57 I, 0.66 -32.8
DK2-S-62 5 80 10 5 33 I, 0.60 -30.4
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Table 5 Characteristics of micro-components R, and carbon isotope in kerogen of coal in drill hole DK-2
31C % PDB R, %
DK2-C-1 31.3% 0.3% 65.6% 2.8% —24.8 I, 0.96
DK2-C-2 43.6% 0.0% 56.4% 0.0% —24.8 I, 0.94
DK2-C-3 4.0% 5.2% 89.5% 1.2% 0.86
DK2-C-4 5.5% 10.2% 79.0% 5.3% —24.2 1153 0.89
DK2-C-5 15.5% 3.6% 62.8% 18.1% 1.00
DK2-C-6 2.1% 5.3% 85.2% 7.4% —-24.0 1183 0.96
DK2-C-7 1.4% 0.3% 66.7% 31.6% —24.5 1163 1.13
DK2-C-8 1.5% 1.2% 69.9% 27.4% -23.7 I, 1.06
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