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Alteration products of volcanic materials and their influence on reservoir space
in hydrocarbon reservoirs: evidence from Lower Permian strata in
Ke-Xia region, Junggar Basin
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Abstract: This study investigated the genesis of different authigenic minerals in hydrocarbon reservoirs associated with alteration of vol-
canic materials and their influences on reservoir space, as well as the pore evolution and its control {factors. A case study was carried out
on the Lower Permian strata in Ke-Xia region, Junggar Basin by light and scanning electron microscopic examinations of rock samples
and thin-sections and core analysis, combined with the results of formation water analysis as well as rock composition and lithological da-
ta. Authigenic minerals that exerted great influences on reservoir space mainly included chlorite, zeolites (including analcime, heuland-
ite, and laumontite) , calcite, albite, and quartz. The addition of acidic water promoted the dissolution of zeolite, albite, and calcite that
were precipitated under alkaline conditions in an early stage; alter the dissolution ol potash {eldspar or anorthose, the non-isopyknic min-
erals were transformed through albitization. Proper chlorite rims in pores and grain coatings preserved reservoir pore space in an early
stage; however. the presence of massive chlorite cements reduced the reservoir quality in a late stage of diagenesis. Compared with basic
volcanic rocks. neutral-silicic lavas and pyroclastic rocks contain less authigenic chlorite and thus may have improved reservoir property.
As influenced by NaHCO,-type [ormation water and organic acid, coarse glutenite bearing soluble analcime cements has well-developed
secondary pores and serves as the favorable clastic reservoir., Overall, the diagenesis and diagenetic evolution of volcanic materials sig-
nificantly have improved the quality of hydrocarbon reservoirs at middle-to-deep depths.

Key words: altered volcanic material; authigenic mineral; genesis; reservoir quality; Lower Permian; Junggar Basin
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Fig.1 Location and lithological profiles of the Ke-Xia region in Junggar Basin
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