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Abstract; The tight sandstone reservoirs of Shuixigou Group in Shengbei Sag of Taibei Depression, Turpan—
Hami Basin, represent a key target interval for hydrocarbon exploration in the basin, where overpressure is extensively
developed. To systematically analyze the genetic mechanisms of overpressure in this interval, the authors compre-
hensively employed multiple methodologies, including comprehensive logging curve analysis, acoustic velocity-
density cross-plot analysis, porosity contrast method, pressure calculation inversion method, and fluid inclusion
paleopressure reconstruction method. The results indicate that overpressure is predominantly distributed within the
depth range of 2 000-5 500 m in Shengbei Sag, with a pressure coefficient ranging from 1.2 to 1.5, and two primary
genetic types of overpressure have been identified, namely undercompaction-induced overpressure caused by rapid
sedimentation and mudstone sealing and hydrocarbon generation-induced overpressure generated by hydrocarbon
generation and expulsion processes; combined with the geological data of the study area, comprehensive logging
curves analysis and porosity contrast method are determined to be the most suitable approaches for investigating
overpressure genesis herein, where the former identifies overpressured intervals by characterizing the response
features of logging curves such as acoustic transit time and resistivity curves, while the latter infers the presence of
pressure sealing and further inverts the intensity and distribution range of overpressure by comparing the deviation of
measured porosity from the theoretical compaction trend. Furthermore, the effects of overpressure on reservoir
quality were investigated using techniques such as casting thin section observation, physical property testing, and
microscopic characterization of fluid inclusions, and the results demonstrate that hydrocarbon generation-induced
overpressure exerts a significant constructive effect on the reservoirs, on the one hand, this type of overpressure can
induce the development of microfracture systems in rocks, which effectively improves the permeability of tight
sandstones and provides preferential pathways for hydrocarbon migration; on the other hand, organic acids released
during hydrocarbon generation can dissolve reservoir minerals such as feldspar, forming abundant intragranular
dissolved pores and thus optimizing the reservoir space, while the primary pores preserved by undercompaction also
constitute one of the critical factors for the formation of abnormally high-porosity zones.

Keywords: overpressure genesis; undercompaction; hydrocarbon generation overpressure; Shuixigou Group;

Shengbei Subsag; Turpan-Hami Basin
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