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Fig. 1 Tectonic location (a) and stratigraphic development characteristics (b) of the study area
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Fig. 2 Relationship between measured pressure value (a), pressure coefficient (b) and depth in the Central Depression of Junggar
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Fig. 3 Overpressure interface and vertical variations in sand and mudstone logging curves in the overpressure section of Well S12
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Fig. 4 Overpressure interface and vertical variations in sand and mudstone logging curves in the overpressure section of Well S1
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Logging response characteristics and genetic mechanism of deep to ultra-
deep overpressure of Triassic in the western Central Depression,
Junggar Basin
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Abstract: [Objective] Overpressure in the Triassic interval of the western Central Depression, Junggar Basin,
shows high magnitudes and complex genesis. Current understanding of its distribution and origin remains limited.
[Methods] Integrating data of drilling fluid relative density, measured formation pressure, and logging data, and
utilizing methods of logging curve combination, the Bowers method, and acoustic velocity-density crossplots, this
study characterizes the log response characteristics of Triassic overpressure in the western Central Depression, and
investigates the genesis and main controlling factors of Triassic overpressure. [Results] The mudstones of the
Triassic overpressure section exhibit characteristics of elevated sonic time difference and reduced resistivity. The
neutron density and neutron porosity of the mudstone deviate from the normal compaction trend line, but the degree
of deviation spatially varies across different well areas. [Conclusion]| The current Triassic overpressure is mainly
caused by the combined effects of disequilibrium compaction and deep-seated pressure transfer. Affected by the
lithological assemblage, sedimentary rate, and fault activity intensity, the relative contribution of disequilibrium
compaction to overpressure generation varies significantly between well areas. Particularly in the Karamay
Formation: the Shawodi area exhibits the largest contribution, followed by the Moxizhuang area, and the
Zhengshacun area shows the smallest contribution. The research results provide a deeper understanding of the
mechanism of deep to ultra-deep overpressure in the western central depression, Junggar Basin.

Key words: overpressure formation mechanism; overpressure logging response; deep to ultra-deep; Triassic;

Central Depression; Junggar Basin
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