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Abstract

Deep, tight sandstones of the early Cretaceous Bashijigike Formation (Kuga foreland depression, Tarim Basin), are disconformably overlain by
over 8,000 m of clastic red beds in a Cretaceous and Tertiary sequence. To study the reservoir potential of the tight sandstones, a variety of
methods (including core, thin sections observation, logging, scanning electron microscope, core lab analysis, microprobe analysis, acoustic
emission measure and Micro-CT scan, etc.) were applied to research the characteristics and formation mechanisms of deep tight sandstone
reservoirs.

The results indicated the sandstones are feldspar lithic and arkosic rock debris, rich in sedimentary and volcanic rock fragments. Quartz
overgrowths and pore-filling carbonate cements (calcite, dolomite, anhydrite and feldspars), assisted by late compaction that improved packing
and fractured quartz grains, occluded most of the porosity during early to deep burial. Minor cements include pore-filling clays and authigenic
feldspar. The store spaces included protogenesis intergranular pore, the intergranular dissolution pore, a little feldspar and lithic dissolution pore,
the corrosion split, micropore, with some fractures. Porosity and permeability of 156 samples averaged 3.57% and 0.359 mD, indicating an
extra-low porosity and permeability reservoir. However, the unusual growth of fractures provides considerable possibility that tight sandstones
have high production.

The extra-low porosity and permeability mainly resulted from sedimentation, digenesis and tectonic compression. Sedimentary facies is the base
of reservoir development. Compaction and cementation greatly reduced the original porosity, compaction narrowed the store spaces and
cementation reduced the size of pores, which together resulted in the formation of tight sandstones. Tectonic fractures and dissolution improved
the porosity. The maximum paleostructure stress that comes from tectogenesis is 80 Mp in the Kuga foreland depression, which altered the
porosity to as high as 6.2%. Based on the distribution characteristics and homogeneity temperature of fluid inclusion, and combined with the
burial, thermal and hydrocarbon generation histories of source rock, the hydrocarbon charged reservoir formed after the tight sandstone.
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. - The Bashijigike formation can be subdivided into K,bs’, K,bs” and K,bs’.The basal K,bs® interval comprises fan delta plain conglomerate or | Micro - CT (computed tomography) scans provide crucial data on the petrophysical prope
7‘66 Cﬁﬂiﬂﬂcfem'yﬁcy ;{n&/¢0,ﬂmﬂﬁ0n MBC%%V)L"WI O{Qgep %ﬂ/}fﬁﬂj \Svﬂl’lﬁé'fOl’lﬂ 7{65’67‘1/01‘1" pebbled medium-grain sandstone,fan delta fine-grain sandstone or siltstone and pro-delta mudstone(Jinghua Jia et al.,2000;Lijuan Zhang proving to be an essential tool in identifying the optimum lithologies. Micro - CT images ac
etal.,2006). that producing intervals are characterized by a homogeneous distribution of small pores (
17 7<M6]ﬂ ?07’:9/&”’)&/06ﬁ1"€5’57‘071 0][7}!7'1'7’” gﬂfiﬂ, NW Cﬁi}/m The K,bs’is overlain directly by the K,bs®, which mainly consists of braided delta front and braided delta plain (Fig.3), which is made of The interconnected pores are present as an isotropic network(Fig.9,Fig.10).
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lithoclast. Sedimentary structures are mainly massive bedding, large t rough cross bedding and oblique bedding with few parallel bedding,
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which are separated by some thin intercalated pelitic beds(Jiayu Gu et al.,2001).The overlying K,bs' consists of braided delta plain facies. >
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study is givenin Figure 4.

abnormal high pressure alterations in sandstones, which are important for reservoir preservation during progressive burial (Jinghua Jia et porosity from theoretical model (Fig.13) .In addition, the porosity loss caused by latera

Representative photomicrographs are shown in Figure 5.The deep tight B-F sandstones are fine- to coarse-grained;grains are sub-angular

al., 2002; Dakang Zhong et al., 2008).These authors have suggested that the main controlling factors of porosity and permeability of deeply porosity loss of sandstones(Fig.14).Furthermore, the carbonate cements are generally

to subrounded with moderately sorted. Minor clay matrix (pseudomatrix and epimatrix), Derived from mechanical deformation and alteration

buried strata, including depositional environment, geo temperature, time of deep burial, dissolution and cementation, hydrocarbon charge, which reduce the porosity and permeability. From a practical point of view, regardles

of the metamorphic rock fragments, and feldspars, occurs in all sandstone samples (< 1%). Quartz grains are monocrystalline with frequent Catribg it : : - -
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corrosion cavities (pits). Few polycrystalline grains are present. Rock fragments are volcanic, metamorphic (quartzite) and sedimentary
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