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Abstract Based on gas composition and temperature measurements in the course of field drilling,
the upper and lower depths of gas hydrate stability zone are calculated by modeling in the Muli
permafrost, Qinghai, then the modeling results are compared with the drilling results. The
modeling results show that the upper depth of gas hydrate stability zone is 148. 8 ~122. 7 m and
the lower depth of gas hydrate stability zone is 324. 6 ~354. 8 m, with the thickness of gas
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hydrate stability zone of 175. 8 ~232. 2 m; the drilling results indicate that gas hydrate and its

related indications occur at the interval of 133~396 m. These two types of results are comparable

and thus are basically accordant, suggesting that the modeling can serve as a prediction of the

upper and lower depths of gas hydrate stability zone. Gas composition, depth of permafrost,

thermal gradients above and below the base of permafrost are sensitive factors affecting the upper

and lower depths of gas hydrate stability zone in the Muli permafrost.
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Fig.1 The outline of structures and the sketch of tectonic units in the Muli permafrost"

(a) The tectonic unit map; (b) The structural sketch map; I} — The Alashan continental block; I — The North Qilian suture in

Neoproterozoic to Early Palaeozoic era; I,—; —The Qilian-Menyuan ma

gmatic arc belt in middle to late Early Palaeozoic era (O-S); Iy — The

Middle Qilian continental block; I, —The South Shule Mt-Laji Mt suture in Early Palaeozoic era; Is —The South Qilian continental block.
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Table 1 Composition of coal-bed gases in the Muli permafrost"
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Table 2 Composition of desorbed gases from gas hydrate-bearing cores in the DK-1 hole of the Muli permafrost (% )

BMS HEm  CH, C,H; CsHs  iCiHy,w nCiHyy  iCsHi,  nCsHi, CeHu+ N, CO, B
G-5-1-2 134 42.90 5.40 5.68 0.70 3.48 0.45 0.70 55 35.98 2.16
G-6-1-2 143 10. 47 1.62 3.38 0.35 0.53 0.05 0.05 50 76.76 6.28
DQ-1 95. 87 4.13 bl
S1-2 59.01 6.23 9.43 0.93 1.01 0.13 0.12 71 19. 27 2.16 RHA
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Table 3 Composition of desorbed gases from gas hydrate-bearing cores in the DK-2 hole of the Muli permafrost ( % )

TR B (m) CiHy C» Hs Cs Hg iCsHyo nCiHiy  nCsHp 0. N; CO,
GH-1 224 54. 64 7.78 4.43 0. 26 1. 64 0.37 0. 35 12.99 17.56
GH-2 230 55. 36 14. 62 16.11 1.56 3.70 1.05 1.66 3.24 2.70
GH-3 231 66. 14 10. 77 8.53 0. 82 3.25 0.91 0. 86 7.01 1.69
GH-4 232 66. 05 10. 16 6.02 0.57 2.45 0. 86 1.43 11.48 0.98
GH-5 235 72. 81 10. 35 7.08 0. 66 2.11 0. 82 1.27 3.91 0.98
GH-6 250 56. 67 7.75 10. 68 1.14 1.67 0. 00 4.20 12.00 5.88
GH-7 253 68.13 9.60 18.25 1.69 1.53 0.35 0. 00 0. 00 0. 45
GH-8 266 66. 54 8.93 20. 97 1.93 1.02 0.18 0.21 0. 00 0.23
GH-9 275 65. 45 9.98 6.50 0.58 3.22 1.18 0. 00 6.52 6.58
GH-10 288 54,51 12.21 16. 14 1.43 4.25 1.39 1.64 4.77 3.67
GH-11 290 75.76 9.81 7.55 0.75 2.53 0.78 0.48 0. 00 2.34
GH-12 290 65.63 9.01 21. 04 2.10 1.14 0. 00 0.06 0. 00 1.02
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Table 4 Characteristic data on permafrost observed

in the Muli permafrost™'!
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Fig. 2 Temperature changing with depth
in the DK-1 hole in the Muli permafrost
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Table S Modeling results on upper and lower depths of

gas hydrate stability zone in the Muli permafrost
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PR AR BLTR 1 X KB WD B 1 A 20 L

AR SO I R AR SOK B B AR & 5
BRI AT GE A SR 22  (H R R SOK B R & 1 & 50
BERITEA T | 557 B35 4 1Y Sloan B — 3, &
T Z 100 A A X 1 22 85 /0N L 28 55 N SE 30 = 4 R
SRAK AW YR R S0 B A L R E N T
52655 A AT Lz 27
4.2 & &

(DA B+ XK & P fe e i BUR IR FE 2 %
SRR R A 2R R T
i 3 A 85 45 PR 3R R

(2) T A FLVR A DX AR 48 Al L 70 2 00 i
Bs (G2 RZHEE AL 2R HE LR T
b IR B A BRI Al AL K A W TR TE
148.8~122.7 m [a] . JIEIRALE 324. 6~354. 8 m [f], /K
AW R EELE 175, 8~232. 2 m [A] . 5 55448 7R 1 7K
B R A
BOW AR B4 R AT E b 5 A )
BHE S Ah S 1, RO L R SR RULL A Y
i .
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