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Abstract: The Middle Permian in the Sichuan Basin hosts various types of hydrothermal dolomites that are important to
oil and gas exploration. Their mechanisms and occurring models as well as their contribution to reservoir quality
enhancement have been the focus of study for years but a consensus is yet to be reached. This paper summarizes the
mechanisms and their role in shaping reservoirs through detailed mineralogical, petrographic and geochemical analyses
of hydrothermal dolomites from typical locations in the Sichuan Basin. The results show that the hydrothermal
dolomitization in the Middle Permian of the Sichuan Basin is mainly related to contemporaneous fault activities and has
no obvious correlation with the lithology and lithofacies of surrounding rocks. According to the relationship between
hydrothermal dolomites and surrounding rocks, the hydrothermal dolomitization possibly occurs in three models: (1)
hydrothermal dolomitization from modification of grain-beach facies, mainly occurring in the Qixia Formation of western
and central Sichuan Basin and has no significant contribution to the improvement of reservoirs; (2) hydrothermal
dolomitization from modification of karstified limestone, mainly occurring in the Maokou Formation of central Sichuan
Basin and is insignificant in contributing to reservoir quality enhancement; and (3) hydrothermal dolomitization from

modification of tight limestone, mainly occurring in the Maokou Formation of eastern Sichuan Basin and has contributed
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greatly to reservoir property improvement.

intercrystalline pores constitute most storage space in reservoirs with hydrothermal dolomitization.

Fault-related fractures,

residual dissolution pores and dolomite

Compared with

reservoirs with relatively good initial physical properties, the reservoirs with poor initial physical properties are even

more significant in terms of quality enhancement after hydrothermal dolomitization and relevant structural activities.

Key words : hydrothermal dolomite, reservoir, Qixia Formation , Maokou Formation , Middle Permian, Sichuan Basin
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Table 1 Thickness of the Middle Permian dolomites, Sichuan Basin
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Fig. 2 Images showing the petrological characteristics of the dolomite of grain beach facies and associated hydrothermal dolomite in the

second member of Qixia Formation, Middle Permian, western Sichuan Basin
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mites, Middle Permian, western Sichuan Basin (partially modified after references [13,17,19,22,27-28])
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Fig. 5 Petrological characteristics of karstified limestone and associated hydrothermal dolomite in the Middle Permian, central Sichuan Basin
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Fig. 6 Carbon oxygen isotope (a) and strontium isotope (b) characteristics of karstified limestone and associated hydrothermal dolomite in

the Middle Permian, central Sichuan Basin (partially modified after references [14-16,34-35])
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Fig. 7 Petrological characteristics of Middle Permian tight limestone and associated hydrothermal dolomite, eastern Sichuan Basin
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Fig. 8 Carbon oxygen isotope (a) and strontium isotope (b) characteristics of tight limestone and associated hydrothermal dolomite in the

Middle Permian, eastern Sichuan Basin (partially modified after reference [25])
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Fig. 9 Images showing characteristics of reservoir quality improvement by hydrothermal dolomitization in the Middle Permian, Sichuan Basin
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