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Abstract: This study is focused on undercompaction and overpressure formation, the equations of the
membrane potential for overpressure shale and shaly sandstone are developed by dual water model and
thermodynamics theory. The effect of compaction to membrane potential and the response characteristic of SP
log are analyzed. It is showed that the compaction has significant effect on membrane potential of shale. Under
invasion of filtrate with high salinity, the membrane potential of shale increases as compaction coefficient
increases. In drilling condition of fresh water mud filtrate, the membrane potential of shale decreases when
compaction coefficient increases. The effect of compaction on the membrane potential of shaly sandstone with
low Q,, is not significant. The membrane potential of shaly sandstone is affected more by Q,, than by compaction.
The base-line of SP in shale interval is shifted by undercompaction and the SP anomaly magnitude in shaly
sandstone with undercompaction and overpressure is lower than that of the normal compacted formation. The
research has very important reference value on understanding SP log response mechanism and identifying oil lay in
undercompaction and overpressure formation.
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