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Supplementary Table S1. Pore-structure classification and physical parameters for the Tainan Block
	Pore Structure Type
	Displacement Pressure (MPa)
	Median Pressure (MPa)
	Sorting Coefficient
	Max Mercury Intrusion Saturation (%)
	Mercury Withdrawal Efficiency (%)
	Permeability (mD)
	Porosity (%)

	Large Throat-Large Pore
	0.052-0.15
	0.12-8.95
	1.52-26.79
	42.59-99.28
	8.69-62.19
	5-1351
	16.6-39.8

	
	0.11
	1.82
	5.07
	85.58
	32.96
	306.57
	31.48

	Small Throat-Large Pore
	0.16-5.31
	1.22-14.93
	0.1-4.01
	74.59-98.78
	8.25-73.35
	0.79-144
	25.35-43.9

	
	1.14
	7.21
	2.02
	85.33
	50.25
	25.2
	31.38

	Small Throat-Small Pore
	0.21-8.56
	3.49-57.24
	0.03-3.23
	46.55-74.54
	16.7-63.91
	0.85-210
	23.29-28.3

	
	3.02
	17.29
	0.97
	64.18
	48.87
	26.80
	25.47

	Microfracture
	0.034-0.14
	11.2-31.83
	1.56-4.59
	29.78-73.34
	2.47-70.09
	3.47-850
	22.4-38.9

	
	0.068
	25.74
	3.15
	48.34
	28.89
	294.19
	29.95


Values are reported as ranges followed by mean values in the subsequent row for each pore-structure type.


Supplementary Table S2. Variation in porosity and permeability in sandstone and mudstone
	Lithology
	Porosity (%)
	Permeability (mD)

	
	Initial
	Final
	Initial
	Final

	Sandstone
	31.46
	25.90
	226.13
	104.05

	Mudstone
	32.17
	26.31
	20.61
	16.06




Supplementary Table S3. Correlations between pore-structure parameters and physical properties
	Pore Structure Type
	Displacement Pressure
	Median Pressure
	Sorting Coefficient
	Max Mercury Intrusion Saturation
	Mercury Withdrawal Efficiency
	Throat Radius at 98% Permeability Contribution

	Large Throat-Large Pore
	

	

	No Significant
Correlation
	No Significant
Correlation
	

	


	Small Throat-Large Pore
	

	

	

	No Significant
Correlation
	No Significant
Correlation
	No Significant
Correlation

	Small Throat-Small Pore
	

	No Significant
Correlation
	No Significant
Correlation
	No Significant
Correlation
	

	



Note. The equations represent the functional relationships between permeability (y, mD) and the respective pore-structure parameters (x). R² is the coefficient of determination. “No significant correlation” denotes the absence of a statistically meaningful relationship for the parameter pair.
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