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Abstract: How the geothermal gradient affects the diagenetic evolution of sandstone and the change of reservoir physical properties
is a hot issue in the field of geosciences. Taking the Baiyun deep water area with a highly variable geothermal gradient distribution
as an example, through the analysis of a large number of samples from different geothermal gradient areas, with a geothermal
gradient of 0.1 °C/100 m as the progressive interval, in this paper it compares and analyzes the variation trend of the permeability
of sandstone reservoirs of different grain sizes with burial depth in different geothermal gradient intervals, establishes a quantitative

geological prediction model of sandstone permeability and shows the inherent relationship between the reservoir properties of
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sandstone and the stratum geothermal gradient . The results show that within a certain buried depth range, with the increase of
geothermal gradient, the difference of lower buried depth decreases step by step with the decrease of permeability by an order of
magnitude. In the same geothermal gradient range, for pebbly sandstone, coarse-grained sandstone, medium-sized sandstone and
fine-grained sandstone with high composition maturity and low plastic debris, the difference of lower limit of equal permeability
between adjacent grain size sandstones is similar. With the increase of geothermal gradient, the difference of lower limit of equal
permeability between adjacent grain size sandstones decreases regularly. The thickness of low permeability and ultra-low
permeability sandstone reservoirs decreases with the increase of geothermal gradient, and the ultra-low permeability lower limit of
coarse-grained sandstone can become the limit depth of deepwater conventional exploration. This study has important scientific
significance for revealing the influence of geothermal gradient on the diagenetic evolution of sandstone and physical property
evolution effect, and has a positive guiding role for oil and gas exploration.

Key words: high and variable geothermal gradient; sandstone diagenesis; permeability; quantitative geological prediction; Baiyun

deep water area; marine geology.
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Fig. 1 Well location and geothermal gradient distribution of sample points in Baiyun Depression
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Fig. 6 Permeability variation law of sandstone reservoirs with different grain sizes in 14 geothermal gradient intervals
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Table 1 Identification data of samples near the interface of low and ultra-low permeability
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Table 2 Data of X-ray diffraction and physical property analysis of clay samples near low and ultra-low permeability interface
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