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Abstract: The lower play of the western Central Depression in the Junggar Basin is of favorable conditions to generating
large-scale oil/gas fields. Given its low exploration maturity, the zone is a key to strategic exploration. Hydrocarbon
accumulation models are established and play fairways are selected by systematically studying the structures, source
rocks and reservoirs and sorting out the play element combinations of the lower play. The study shows that there are three
suites of source rocks developed in the zone: the Carboniferous, the Lower Permian Jiamuhe and Fengcheng Formations
and the Middle Permian Xiawuerhe Formation. Among others, the Fengcheng Formation is of high-quality source rocks
deposited in alkali lake environment with great hydrocarbon generation potential and is in direct contact with the
structural trap of the lower play that reaches into the Mahu Sag, indicating a good source-reservoir configuration.
Reservoirs of volcanic rock type, argillaceous dolomite type and clastic rock type are well developed in the lower play,
and a favorable reservoir-caprock combination is formed under the shelter of regional dolomitic mudstone seal in the
Fengcheng Formation. Overpressure is generally seen in the lower play, where gas condensates and natural gas dominate
the hydrocarbon phase at a burial depth below 6 200 m, prone to be of high productivity. In terms of source-reservoir

configuration, three hydrocarbon accumulation models are established, that is, of source-edge draping type, source-
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edge juxtaposition type and intra-source overlapping type. Among others, the structural traps of the last two types have
large hydrocarbon supply window developed between target reservoir and source rocks, favorable for hydrocarbon
accumulation. Five play fairways are selected and evaluated, namely, the northeast ring belt of Penyijingxi Sag,
Mosuowan Uplift Mazhong structural belt, west ring belt of Shawan Sag, and Dabasong nose-like salient zone, for
strategic breakthroughs in oil/gas exploration in the lower play.

Key words: hydrocarbon accumulation model, argillaceous dolomite, lower play, weathering volcanic crust, structural

trap, Central Depression, Junggar Basin
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Fig. 1 Map showing the distribution of the Carboniferous oil/gas pools and the Carboniferous top structural contour (a), and the composite

stratigraphic column (b) in the western Central Depression in the Junggar Basin
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Fig. 2 Distribution of source rocks in the Carboniferous-Lower Permian Jiamuhe Formation (C=P,j) (a), the Lower Permian Fengcheng

Formation (P,f) (b), and the Middle Permian Xiawuerhe Formation (P,w) (¢) in the Central Depression, Junggar Basin
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Fig. 3 Numerical simulation of burial history crossing the Mahu and Penyijingxi sags
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Fig. 6 SE seismic (a) and geological (b) profiles across the Mabei and Dayijing anticlines (see Fig. 1 for the profile location)
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Table 1 Evaluation of the source rocks of Fengcheng

Formation sampled from Well Datan 1 in the Dabasong salient

IR A PIES Y (mg-g™")

o HI/
M%/m TOC/% T,./°C Welithe  TEARST 4L (mg-g™)
SE(S) BEE(S)  ARS)
5650 0.88 401 1.67 1.48 0. 85 168. 18
5652 0.63 398 1.28 1.34 0.77 212.70
5654 0.67 402 1.24 1.48 0.56 220.90
5656 0.43 402 0. 85 1.04 0. 68 241. 86
5658 0.37 403 0. 80 0.87 0.47 235. 14
5660 0.34 399 0.83 0.83 0.77 244. 12
5662 0.45 401 0.91 0.94 0. 64 208. 89
5664 0.53 403 1. 11 1. 16 0.53 218.87
5666 0.35 406 0.41 0.52 0.40 148. 57
5668 0.43 476 0.33 0.50 0. 56 116. 28
5670 0.60 472 0. 80 1.02 0.55 170. 00
5672 0.44 475 0. 45 0.59 0. 67 134. 09
5674 0.35 400 0.47 0.62 0. 63 177. 14
5676 0.40 399 0. 40 0. 65 1.13 162. 50
5678 0.29 478 0.18 0.35 0.94 120. 69
5682 0.29 442 0.13 0.34 0. 69 117.24
5684 0.27 440 0.05 0.22 1.26 81.48
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