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[ Abstract] The study of diagenesis of shale is an important part of the analysis of diagenesis system, pore structure and formation
overpressure. Based on the data of X-ray diffraction, logging curve and measured porosity, the transformation amount of clay minerals
in the hinterland of Junggar Basin was quantitatively analyzed. Combined with temperature, logging curve and porosity, the diagenetic
evolution stage of shale was determined, and the mechanism of overpressure development was discussed. The study shows that the dia-
genetic evolution of shale in the hinterland of Junggar Basin can be divided into three stages. At the dominant stage of mechanical com-
paction from 0 m to 2 400 m, the clay mineral content in this stage is mainly affected by sediment sources, and the content and conver-
sion amount have little change. The porosity calculated by acoustic logging is slightly larger than that calculated by density logging. The
sonic time difference (AC), density (DEN) and compensated neutron (CNL) curves all decrease, while the resistivity (RT) curves
increase. From 2 400 m to 4 200 m, during the transition stage between chemical compaction and mechanical compaction, illite-mont-
morillonite mixed layer began to transform into illite and chlorite, and the porosity calculated by density logging is equivalent to that

calculated by acoustic logging. The curve of AC, DEN and CNL decreases slowly, and the RT curve slightly reverses. Below 4 200 m,
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in the dominant stage of chemical compaction, clay minerals begin to transform in large quantities, and feldspar begins to dissolve in

large quantities. With the increase of depth, temperature and pressure gradually increase. When the temperature reaches about 120

°C, kaolinite transforms into illite, and the content of potassium feldspar drops to almost 0% . The porosity calculated by density log-

ging slightly deviates from the normal evolution trend, while the porosity calculated by sonic logging significantly deviates from the nor-

mal evolution trend, and the AC, DEN, CNL and RT curves all invert. Chemical compaction is one of the main causes of overpressure

in the study area.
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