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Fig. 1 Tectonic division of southern Qilian Basin and geological map showing well locations in Muli permafrost area
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e - WE Wk s Wk Cl, e . WE Wk kAR Ci/
/m /% /% /% (CoCy) /m /% /% /% (C+Cy)
DK9 )RR J:m) 56 99.4 0.6 0.0 160. 4 DK9 K& (EH) 192 82.1 10.8 6.3 4.8
DK9 RS Jm) 63 99.2 0.7 0.0 132.0 DK9 KEHRGEI 197 83.2 8.2 7.4 5.3
DK9 2K J:m) 81 98.7 1.3 0.0 77.7 DK9 k&R GEH) 259 73.6 9.0 12.8 3.4
DK9 HESJ.m) 112 99.6 0.4 0.0 243. 6 DK9  KEWRGEI) 271 742 8.9  13.0 3.4
DK9 #H)ZEKJm) 118 99.5 0.5 0.0 209. 7 DK9  k&®SR(EFH) 300 819 8.5 6.8 5.4
DK9 #HESJ.m) 58  98.4 1.5 0.1 62.9 DK12 K&EWMAGEIH 339 68.1 12.5 12.8 2.7
DK12 MESJ.m) 216  98.1 0.7 0.1 116.1 DKI12 KEWAGEH) 558 88.8 4.5 3.3 11.3
A1 HESRJ.m) 1149 94.7 4.6 0.5 18.4 DK12 K& (EI) 560  87.7 4.8 3.5 10. 6
A& 1 HEST.m) 1207 97.8 2.1 0.2 43.6 DK8-19 /K& (SK%) 116.0 62.9 8.0  23.7 2.0
A1 HESRJ.m) 1237 96.3 3.4 0.1 27.1 DKS8-19 JK&¥ (328 2%) 120.0 57.3  13.9  20.1 1.7
A1 BEST.m) 1281 95.8 4.1 0.2 22.6 DK8-19 /K&K %) 126.1 64.7 8.8  22.5 2.1
A&1 BESJ.m) 1406 97.6 2.3 0.1 40.9 DK8-19 /KA (KE) 129.2  78.9 7.7 7.6 5.2
DK11 #ZESJ.m) 234 93 6.3 0.0 14.7 DKS8-19 /K&MW (528 2) 143.9 63.6 10.0 21.2 2.0
DK11 #HZESJ.m) 331  94.5 5.1 0.1 18.2 DK8-19 /KAWL ==E) 182.0 65.3 9.2  21.4 2.1
DK11 HZESJ:m) 335  94.7 4.8 0.1 19.2 DK10-17 /K&W (LK Z) 487.3 62.0 14.9 16.9 2.0
DK11 2SR J:m) 338  94.7 4.8 0.1 19.5 DK11-14 K&¥(S28%) 293.4  35.8 3.8  12.5 2.2
DK11 25 J:m) 357  95.1 3.6 0.2 25.5 DK11-14 /KEW (S8=) 322.2 61.3 6.8  25.2 1.9
DK11 HZESJ.m) 427  98.9 0.6 0.3 105.7 DK12-13 /KA&Y(SLWE) 202.8 65.8 6.3 2.4
DK11 25 J:m) 434  99.5 0.3 0.1 263.1 DK12-13 /KA (LR E) 203.3  85.3 3.9 7.5 7.5
DK12 MZESJ.m) 587  98.5 0.7 0.1 125.4 DK12-13 K& (528%) 204.8 65.3 5.7  22.0 2.4
DK12 25 (Jom) 174 99.5 0.1 0.0 518.5 DK12-13 /KA (LHKZ) 262.9 62.1 9. 22,4 2.0
DK10 #EZEAJ:m) 50 99.6 0.4 0.0 224.1 DK12-13 /KA (LHZ) 295.6 81.4 6.2  10.4 4.9
DK10 #%JZS J.m) 51 99.6 0.4 0.0 242.6 DK12-13 /K&W (S2H=) 302.5 61.3 8.4  25.3 1.8
DK10 &2 J.m) 52 99.6 0.4 0.0 230.5 DK12-13 /K& (58e%) 312.6 64.3 9.8  21.2 2.1
DK10 &RJZAJ.m) 53 99.6 0.4 0.0 271.8 DK12-13 K&#¥ (S282) 316.9 67.3 9.9  15.7 2.6
AKZ1RITAES(Tz2) 1678 99.7 0.0 0.0 108522.6 DKI3-11 K& LK =E) 267.2 66.4 6.5  21.3 2.4
AKZ1RTAHS(Tse) 1694 99.7 0.0 0.0 84 346.3 DK2 KA (LKE) 149.0 34.9 6.6  21.2 1.3
AKZ1RITAS(T;e) 1740 99.7 0.0 0.0 165218.9 DK2 KAWL E) 253.0 62.6 8.6  22.4 2.0
AKZ1RITAES(Tsg) 1769 99.6 0.0 0.0 101 410.4 DK2 JKAEWLKZE) 266.8 62.5 8.7  20.7 2.1
AKZ1RTAES(T;e) 1795 99.6 0.0 0.0 80 339.4 DK2  K&EW LK) 336.0 63.0 9.2  21.0 2.1
A1 RIVAES(Tse) 1825 99.7 0.0 0.0  99519.5 DK2 KEW LK) 363.0 59.0 8.9  19.8 2.1
DK9 EAJ.m) 364 77.7 6.1  11.5 4.4 DK2 /K&K 372.6  62.5 8.9 21.2 2.1
DK9 RS J;m) 366 743 7.1 10. 8 4.1 DK3  /KE&WLEEE) 142.0 52.2 8.7  16.6 1
DK9 /k&#S(HH) 188 87.5 4.1 7.3 7.7 DK3 /K& EEREE) 395.0 87.0 2.9 0.5 26.0
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GAS SOURCE ANALYSIS FOR GAS HYDRATE IN MULI
PERMAFROST AREA OF THE SOUTHERN QILIAN BASIN

ZHANG Jiazheng', LI Shengli®*, WANG Mingjun',
ZHAO Guangzhen®, PANG Shouji' s, ZHANG Shuai' , WU Jixiu'
(1. Oil and Gas Survey of China Geological Survey, Beijing 100029, China;
2. School of Energy Resources, China University of Geoscience(Beijing) , Beijing 100083, China;
3. United Energy (Beijing) Co. Ltd. , Beijing 100016, China;

4. Institute of Exploration Techniques, Chinese Academy of Geological Sciences, Langfang 065000, China)

Abstract: There are hot debates on the gas source of gas hydrate in the Muli permafrost area of the South-
ern Qilian Basin. The understanding of gas source directly affects the gas hydrate resource evaluation and
exploration. Based on the previous research results and the newly acquired data from the Wells of Mucan
1, Mucan 2 and SK-0, the authors have made a comparison of the source rocks in the Middle Jurassic and
Upper Triassic Galedesi Formation. Comprehensive studies on gas compositions as well as carbon and hy-
drogen isotopic characteristics were also performed. The results show that the gases in the Muli perma-
frost area of southern Qilian Basin is mainly composed of light hydrocarbon and characterized by wet ga-
ses. The isotopic composition of the gas hydrate, which is characterized by positive carbon isotopic series,
indicates that the gas is formed by pyrolysis of organic matter and the parent gas is a kind of sapropelic ker-
ogen oil-based gas with low thermal evolution. It is mainly oil associated gas with a small amount of micro-
bial gas and coal-bed methane. The organic matter in the Middle Jurassic is of high

abundance and good type, of which the vitrinite reflectivity Ro is between 0.48% and 1. 14% , indica-
ting that it is in the peak period of oil generation. The oil associated gas is the main source of the gas hy-
drate. The organic matter is also abundant and of good type in the Galedesi Formation of Upper Triassic,
but the maturity is too high. It remains in the stages of condensate gas or pyrolytic gas, and the total hy-
drocarbon generation and discharge are poor. As a source of hydrate gas, its contribution is little,
Key words: gas hydrate; southern Qilian basin; Muli permafrost area; carbon and hydrogen isotope; oil as-

sociated gas



