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Abstract

Recently, several wells in Sichuan Basin have made exploration breakthroughs in Permian hydro-
thermal dolomite reservoirs and obtained industrial gas flow. However, the period when hydro-
thermal dolomitization occurred is still highly controversial. In this study, core observations, field
surveys, cathodoluminescence and electron probe tests led to the following understanding: 1)
Permian hydrothermal dolomite reservoirs in the Sichuan Basin develop a variety of hydrother-
mal minerals, including saddle dolomite, fluorite, sphalerite, and fluorapatite. 2) According to the
analysis of hydrothermal mineral element content by electron microprobe, U and Pb contents in
calcite and dolomite are higher than those in other hydrothermal minerals, and U and Pb contents
in calcite are higher than those in dolomite. The U-Pb dating effect of giant crystal saddle dolomite
and calcite developed in zebra-like fractures is better. 3) U-Pb chronology analysis of matrix do-
lomite, saddle dolomite and calcite shows that the formation time of matrix dolomite is between
230 and 251 Ma, saddle dolomite 130~184 Ma, and calcite is 59~82 Ma. The three also have cor-
responding sequence relationship in petrography. Based on the above research, a set of hydro-
thermal mineral dating methods based on microscopic observation, cathodoluminescence, elec-
tron microprobe, and U-Pb testing are established.
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Figure 1. Permian dolomite distribution and lithology comprehensive histogram in Sichuan Basin
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Figure 3. Sphalerite and fluorapatite
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Figure 4. Carbonate U-Pb dating process
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Figure 5. Hydrothermal mineral pretreatment process
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Figure 6. Micro-observation and electron microprobe results of saddle dolomite
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