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Abstract: The area of Hala’alate mountains is located in the foreland thrust belt, north segment of the Junggar Basin, the
tectonic evolution characteristics of which was complicated. Using Basin dynamics theory, basin-range coupling idea and
balanced cross section technique, this paper shows the whole structural interpretation and resumes the tectonic evolution of the
area of Hala’alate mountains. We analyze and discuss about the factors of oil and gas migration and accumulation which are
controlled and influenced by tectonic evolution of the area. On this basis, we conclude that: (1) tectonic evolution of the area of
Hala’alate mountains is closely related to the northwest Junggar Basin, and the entire development can be divided into 4 stages:
impact extrusion period (C—P) , back-arc extrusion period (P,—T) , extended fault period (J;—1J}) and regenerated foreland
basin(Jng) ; (2) bitumen and heavy oil existence in Hala’alate mountains and the surrounding areas illustrate that oil and
gas migration and accumulation had been occurred in this area; (3) there are two kinds of source supply system which are local
source and Mahu sag distal source in the area of Hala’alate mountains. The formation of a critical period of oil and gas were
the Triassic and Jurassic. The reservoir formation models may be briefly summarized as follows: earlier formation model of far
source and side transportation through sand-unconformity, earlier formation model of near source and vertical transportation
through sand-fault, and later formation model of near source and ladder transportation; (4) the anticlinal structures in the lower
plate of the Daerbute fault should be favorable direction for oil and gas exploration.

Key words: area of Hala’alate mountains; basin-range coupling theory; tectonic evolution; balanced cross section technique;
hydrocarbon accumulation
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Fig. 1 Schematic geological structural map in Hala’alate Mountains and adjacent areas (From Sun Ziming, 2008)
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Fig.2 Section A—A’ and B-B’ tectonic evolution diagram (Section location see Figure 1)
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Fig.3 Predictions of hydrocarbon migration and accumulation model in Hala’alate Mountains
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