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Stable carbon-oxygen isotope could well reflect the
characteristics of ancient climate, sea level change and organic
matter burial rate in geological history. It is an important
geochemical index to analyze the sedimentary environment,
diagenetic process and source rock development conditions. The
Fengcheng Formation shale reservoir in Mahu Sag, Junggar
Basin, China is a typical alkali-lake fine-grained mixed rock
deposition, and the dolomitic shale is developed. However, the
deposition-diagenesis process is not clear, which limits the
exploration and development of resources. In this study, based on
carbon-oxygen isotope and other petrological testing and analysis
methods, combined with multiphase flow numerical simulation
technology, aiming at the dolomitic shale of Fengcheng
Formation in Mahu Sag, the characteristics of carbon-oxygen
isotope are deeply discussed, and the sedimentation-diagenesis
process are determined. Firstly, based on the carbon-oxygen
isotope characteristics of lacustrine carbonate rocks, the ancient
environment during deposition is judged by the projection point
method and correlation coefficient, so as to reveal the difference
between the water medium environment in the primary and
diagenetic processes, and then to judge the salinity and openness
of the lacustrine basin during the deposition process. Secondly,
the oxygen isotope content in the measured rock samples is
compared with the typical value of carbon-oxygen isotope to
analyze whether the carbon-oxygen isotope value of the
Fengcheng Formation reservoir shifted and further discuss the
reasons. Then, the temperature of carbonate cement precipitation
is analyzed, the formation time and conditions of carbonate
cement and its influence on reservoir are determined and
recovery of diagenetic evolution process. Finally, through the
numerical simulation program of reservoir diagenesis, the
diagenetic evolution process under different diagenetic
conditions is simulated, and the formation conditions and time of
carbonate cement are further determined to determine the
diagenetic evolution process. By this study, the ancient
environmental information and sedimentary environment of
shale reservoirs can be determined, which is conducive to
restoring the diagenetic evolution process and providing
theoretical support for the development mechanism of shale
reservoirs.
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