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Abstract ; Observations of cores and thin sections combined with logging data interpretation were used to analyze the basic
properties and forming sequence of tectonic fractures in the ultra-deep tight sandstone reservoirs of the Bashijigike
Formation in Keshen gas field. The differences in the fracture properties, including occurrence, mechanical
characteristics, density, aperture, filling and fills, were then studied and the causes for the differences were also
investigated to select suitable reservoir stimulation measures and determine exploration targets for the field. The results
show that the fractures were developed in 3 stages (early,middle and late) in Keshen gas field and constitute reservoirs
of distinctive characteristics due to the control of tectonic deformation stage and aqueous diagenesis environment. The
Keshen-5 and -6 gas reservoirs in the north of the field are dominated by vertical fractures or high-angle tensile fractures

which are nearly parallel to the long axis of the anticline under the effect of slow tectonic deformation at the early stage;
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the Keshen-2 gas reservoir in the center was under the influence of the middle deformation stage and contains both near
NS-trending shearing fractures and near EW-trending tensile fractures with the former being relatively superior in
number ;the Keshen-8 and -9 gas reservoirs in the south of the field is dominated by vertical shearing fractures of nearly
NS trending under deformation of the late stage. In general ,from the north to the south,both the major differential stress to
rock compressive strength ratios and the fracture density show a rise-fall tendency; meanwhile, the dominant strike of
fractures gradually runs parallel to the present major principal stress from a high-angle intersection along with shrinking
facture forming time, which in turn reduces filling rate and results in greater effective aperture. In addition, the
Bashijiqike Formation (K,bs) was deposited in a saline water as a whole :the Keshen-5,-6,and -2 blocks in the north of
the field were formed in a fresh-brackish setting with fractures mainly filled by calcites, making acidification a suitable
reservoir stimulation choice ;and the Keshen-8,and -9 blocks in the south of the field were formed in a alkaline-prone
water setting with fractures primarily filled with anhydrite and dolomite , making fracturing a more applicable stimulation
option. The Keshen-8 block ranks first in terms of tectonic fracture effectiveness, followed by the Keshen-2 and -9 blocks,
and then by the Keshen-5 and -6 gas pools. The Keshen-18,-19,-20,and -24 blocks are suggested to have well-developed
tectonic fractures and shall be targeted in future exploration.

Key words : forming sequence ,tectonic deformation, fill , tectonic fracture ,tight sandstone reservoir,ultra-deep formation,

foreland thrust belt,Keshen gas field, Tarim Basin
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Fig. 1

Fault and trap distribution (a) ,tectonic location (b) ,and section of pre-stack time

migration (PSTM) across Well KS2 (¢) in Keshen gas field
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Fig.2  Typical tectonic fractures in cores of K, bs in Keshen gas field
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Fig.3 Tectonic microfractures of K, bs in Keshen gas field
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Fig. 6 Forming sequence of tectonic fractures of K, bs in Keshen gas field (o, is derived after reference[39])
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Table 3 Differences in tectonic fractures of gas reservoirs in K,bs of Keshen gas field
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