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Table 1 Hydrocarbon source rock assessment in the Qilian Mountain permafrost
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Figure 1 (Color online) Gas hydrate distribution between gas hydrate—bearing drill holes in the Qilian Mountain permafrost. 1: Quaternary
sediments; 2: mudstone; 3: carbonaceous mudstone; 4: silty mudstone; 5: muddy siltstone; 6: siltstone; 7: fine sandstone; 8: middle sandstone; 9: coarse
sandstone; 10: pebbly coarse sandstone; 11: fine conglomerate; 12: coal; 13: oil shale; 14: gas hydrate-bearing layer; 15: gas hydrate crystals; 16: gas
hydrate anomaly.
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Table 2 Gas hydrate reservoir characteristics in the Qilian Mountain permafrost
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Table 3 Comparison of gas hydrate production tests in the global permafrost
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Figure 2 (Color online) Gas hydrate production tests principle in single well in the Qilian Mountain permafrost. (a) Depressurization method; (b)

heating method.
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Figure 3 (Color online) Gas production and bottom hole pressure
curves by depressurization method in the Qilian Mountain permafrost.
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Figure 4 (Color online) Horizontal butting well structure for gas hydrate production tests in the Qilian Mountain permafrost.
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Figure 5 (Color online) Gas production chart using horizontal butting well for gas hydrate production tests (a) and test gas ignition photo (b) in the

Qilian Mountain permafrost.
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Figure 6 (Color online) Evolution of gas hydrate system due to climate warming in permafrost [44].
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Research progress of gas hydrates in the Qilian Mountain
permafrost, Qinghai, Northwest China: Review

WANG PingKang*, ZHU YouHai*, LU ZhenQuan, BAI MingGang, HUANG Xia,
PANG ShoulJi, ZHANG Shuai, LIU Hui & XIAO Rui

Oil and Gas Survey, China Geological Survey, Beijing 100083, China

The Qilian Mountain permafrost is one of the key areas for the investigation and study of gas hydrates in China, and is
also the only area where gas hydrate has been discovered in China’s permafrost. Since gas hydrate sample was firstly
recovered in 2008, the investigation and research work is gradually progressing toward breadth and depth. It has achieved
series of achievements such as the breakthrough in point-to-face prospecting, the discovery of various energy sources
such as oil and gas, and the success of trial production tests. Moreover, the basic theoretical understanding has been
significantly improved. The various elements of gas hydrate system are described more comprehensively and deeply,
especially the in-depth analysis of gas sources and structural conditions further enriches the connotation of gas hydrate
petroleum system. The effective survey technology system including geological, geophysical, geochemical, and drilling
was summarized. In the aspect of gas hydrate production test, the feasibility of the use of key technologies such as
depressurization technology and control monitoring in diagenetic reservoirs was confirmed. It is proposed that horizontal
well production technology will be one of the key scientific and technological research directions for increasing gas
production in the future. For the environmental effects, mineralogical evidence that hydrates have changed or are
changing in their steady state has been discovered, and the evolutionary pattern of the gas hydrate system caused by
climate warming has been proposed, and the environmental impact has gradually emerged. Thus, gas hydrate not only
has potential resource value as a new type of energy, but also is an unstable factor that can cause environmental effects. It
is not difficult to predict that with the continuous warming of Qinghai-Tibetan Plateau, the study on the stability
evaluation of gas hydrate reservoirs in permafrost will become an important aspect for environmental effects.

gas hydrate, permafrost, research progress, Qilian Mountain, Qinghai
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