SUPPLEMENTAL TABLES
Table S1. Microthermometry parameters, trapping pressure, time, and depth of the fluid inclusions, and corresponding lithostatic pressure of Well DY1 and DY3.
	Well name
	Sample No.
	Host mineral
	FIAs No.
	Aqueous inclusions (AIs)
	
	Methane inclusion (GIs)
	Trapping Time (Ma)
	Trapping depth (m)
	Plitho (MPa)
	Pt/Plitho

	
	
	
	
	Number
	Th (℃)
	Tm (℃)
	Salinity (wt%)
	
	Number
	νm
	ν1
	ρ (g/cm3)
	Pt (MPa)
	
	
	
	

	DY1
	DY1-M-1A
	Cal-1
	F1
	2
	222.1
	-5.1
	8.0
	
	3
	2909.9624
	2910.9290
	0.270
	119.2
	112.9
	6637.7
	165.9
	0.72

	
	
	
	
	
	223.2
	-5.0
	7.9
	
	
	
	
	
	119.6
	111.6
	6695.1
	167.4
	0.71

	
	
	Cal-1
	F2
	2
	223.8
	-4.8
	7.6
	
	2
	2909.9624
	2910.9290
	0.270
	119.8
	111.0
	6727.1
	168.2
	0.71

	
	
	
	
	
	224.1
	-4.8
	7.6
	
	
	
	
	
	119.9
	110.6
	6743.0
	168.6
	0.71

	
	
	Cal-1
	F3
	2
	222.6
	-5.0
	7.9
	
	2
	2909.9624
	2910.9290
	0.270
	119.4
	112.3
	6663.2
	166.6
	0.72

	
	
	
	
	
	223.0
	-5.0
	7.9
	
	
	
	
	
	119.5
	111.9
	6685.6
	167.1
	0.72

	
	
	Cal-2
	S3
	2
	203.8
	-4.5
	7.2
	
	2
	2911.0066
	2911.9705
	0.221
	75.7
	98.1
	6166.2
	154.2
	0.49

	
	
	
	
	
	203.5
	-4.8
	7.6
	
	
	
	
	
	75.6
	98.0
	6158.6
	154.0
	0.49

	
	DY1-M-1B
	Cal-1
	F1
	5
	223.9
	
	
	
	3
	2909.9624
	2910.9290
	0.270
	119.8
	110.9
	6733.4
	168.3
	0.71

	
	
	
	
	
	223.4
	-5.0
	7.9
	
	
	
	
	
	119.7
	111.4
	6698.3
	167.5
	0.71

	
	
	
	
	
	218.5
	-5.2
	8.1
	
	
	
	
	
	118.0
	116.9
	6449.4
	161.2
	0.73

	
	
	
	
	
	218.5
	-5.2
	8.1
	
	
	
	
	
	118.0
	116.9
	6449.4
	161.2
	0.73

	
	
	
	
	
	218.8
	-5.2
	8.1
	
	
	
	
	
	118.1
	116.6
	6465.3
	161.6
	0.73

	
	
	Cal-1
	F2
	2
	224.0
	-5.0
	7.9
	
	2
	2909.9624
	2910.9290
	0.270
	119.9
	110.7
	6736.6
	168.4
	0.71

	
	
	
	
	
	219.7
	-4.6
	7.3
	
	
	
	
	
	118.4
	115.6
	6513.2
	162.8
	0.73

	
	
	Cal-1
	F3
	3
	223.3
	-6.0
	9.2
	
	4
	2909.9624
	2910.9290
	0.270
	119.6
	111.5
	6698.3
	167.5
	0.71

	
	
	
	
	
	221.4
	-5.2
	8.1
	
	
	
	
	
	119.0
	113.6
	6602.5
	165.1
	0.72

	
	
	
	
	
	224.9
	-5.4
	8.4
	
	
	
	
	
	120.2
	109.7
	6784.5
	169.6
	0.71

	
	
	Cal-2
	S1
	5
	202.1
	-5.0
	7.9
	
	4
	2911.0066
	2911.9705
	0.221
	75.3
	97.5
	6120.9
	153.0
	0.49

	
	
	
	
	
	198.8
	-4.8
	7.6
	
	
	
	
	
	74.5
	96.3
	6031.1
	150.8
	0.49

	
	
	
	
	
	199.7
	-4.8
	7.6
	
	
	
	
	
	74.7
	96.6
	6055.9
	151.4
	0.49

	
	
	
	
	
	202.1
	-3.0
	5.0
	
	
	
	
	
	75.3
	97.5
	6120.9
	153.0
	0.49

	
	
	
	
	
	202.5
	-4.3
	6.9
	
	
	
	
	
	75.4
	97.7
	6131.6
	153.3
	0.49

	
	
	Cal-2
	S2
	4
	202.4
	
	
	
	3
	2911.0066
	2911.9705
	0.221
	75.3
	97.6
	6128.4
	153.2
	0.49

	
	
	
	
	
	201.8
	-4.6
	7.3
	
	
	
	
	
	75.2
	97.4
	6113.3
	152.8
	0.49

	
	
	
	
	
	199.4
	-5.0
	7.9
	
	
	
	
	
	74.6
	96.5
	6047.2
	151.2
	0.49

	
	
	
	
	
	199.4
	
	
	
	
	
	
	
	74.6
	96.5
	6047.2
	151.2
	0.49

	
	
	Cal-2
	S3
	4
	203.5
	
	
	
	4
	2911.0066
	2911.9705
	0.221
	75.6
	98.0
	6158.6
	154.0
	0.49

	
	
	
	
	
	198.2
	-4.0
	6.5
	
	
	
	
	
	74.4
	96.0
	6013.7
	150.3
	0.49

	
	
	
	
	
	199.7
	-6.0
	9.2
	
	
	
	
	
	74.7
	96.6
	6055.9
	151.4
	0.49

	
	
	
	
	
	202.6
	-5.5
	8.6
	
	
	
	
	
	75.4
	97.7
	6133.5
	153.3
	0.49

	DY3
	DY3-M-2
	Cal-2
	S1
	2
	197.5
	-3.2
	5.3
	
	2
	2908.9185
	2911.9705
	0.221
	74.2
	92.5
	5985.2
	149.6
	0.50

	
	
	
	
	
	195.8
	
	
	
	
	
	
	
	73.8
	91.8
	5937.8
	148.4
	0.50

	
	DY3-M-3
	Cal-1
	F1
	6
	219.7
	-3.8
	6.2
	
	4
	2907.1782
	2910.9289
	0.270
	118.4
	115.8
	6463.5
	161.6
	0.73

	
	
	
	
	
	221.6
	
	
	
	
	
	
	
	119.0
	113.6
	6558.9
	164.0
	0.73

	
	
	
	
	
	223.4
	-4.9
	7.7
	
	
	
	
	
	119.7
	111.6
	6649.3
	166.2
	0.72

	
	
	
	
	
	222.8
	-5.0
	7.9
	
	
	
	
	
	119.5
	112.3
	6619.5
	165.5
	0.72

	
	
	
	
	
	218.6
	-4.9
	7.7
	
	
	
	
	
	118.0
	117.1
	6407.2
	160.2
	0.74

	
	
	
	
	
	222.4
	-5.1
	8.0
	
	
	
	
	
	119.3
	112.7
	6599.6
	165.0
	0.72

	
	
	Cal-1
	F2
	5
	223.7
	-5.0
	7.9
	
	3
	2906.4822
	2910.9290
	0.270
	119.8
	111.3
	6664.1
	166.6
	0.72

	
	
	
	
	
	224.6
	-5.0
	7.9
	
	
	
	
	
	120.1
	110.3
	6708.7
	167.7
	0.72

	
	
	
	
	
	225.3
	-4.8
	7.6
	
	
	
	
	
	120.3
	109.5
	6743.5
	168.6
	0.71

	
	
	
	
	
	221.4
	
	
	
	
	
	
	
	119.0
	113.9
	6549.1
	163.7
	0.73

	
	
	
	
	
	223.3
	-5.0
	7.9
	
	
	
	
	
	119.6
	111.7
	6644.2
	166.1
	0.72

	
	
	Cal-1
	F3
	5
	218.9
	-4.0
	6.5
	
	4
	2906.4822
	2910.9290
	0.270
	118.1
	116.8
	6422.8
	160.6
	0.74

	
	
	
	
	
	221.4
	-4.8
	7.6
	
	
	
	
	
	119.0
	113.9
	6549.1
	163.7
	0.73

	
	
	
	
	
	223.1
	
	
	
	
	
	
	
	119.6
	112.0
	6634.0
	165.9
	0.72

	
	
	
	
	
	221.9
	-4.7
	7.5
	
	
	
	
	
	119.1
	113.3
	6574.6
	164.4
	0.72

	
	
	
	
	
	222.6
	-5.1
	8.0
	
	
	
	
	
	119.4
	112.5
	6609.0
	165.2
	0.72

	
	
	Cal-2
	S1
	5
	198.3
	-4.8
	7.6
	
	4
	2908.2224
	2911.9705
	0.221
	74.4
	92.9
	6007.2
	150.2
	0.50

	
	
	
	
	
	197.6
	
	
	
	
	
	
	
	74.2
	92.6
	5987.9
	149.7
	0.50

	
	
	
	
	
	197.9
	-4.9
	7.7
	
	
	
	
	
	74.3
	92.7
	5996.0
	149.9
	0.50

	
	
	
	
	
	195.4
	-5.0
	7.9
	
	
	
	
	
	73.7
	91.7
	5926.7
	148.2
	0.50

	
	
	
	
	
	196.1
	-5.0
	7.9
	
	
	
	
	
	73.9
	92.0
	5945.8
	148.6
	0.50

	
	
	Cal-2
	S2
	6
	201.5
	-5.0
	7.9
	
	5
	2908.9185
	2911.9705
	0.221
	75.1
	94.1
	6094.3
	152.4
	0.49

	
	
	
	
	
	202.0
	-5.1
	8.0
	
	
	
	
	
	75.3
	94.3
	6107.6
	152.7
	0.49

	
	
	
	
	
	198.6
	-5.2
	8.1
	
	
	
	
	
	74.4
	93.0
	6015.3
	150.4
	0.50

	
	
	
	
	
	199.4
	-4.7
	7.5
	
	
	
	
	
	74.6
	93.3
	6037.4
	150.9
	0.49

	
	
	
	
	
	197.3
	-5.0
	7.9
	
	
	
	
	
	74.1
	92.5
	5979.8
	149.5
	0.50

	
	
	
	
	
	196.9
	
	
	
	
	
	
	
	74.0
	92.3
	5968.5
	149.2
	0.50

	
	DY3-M-4
	Qtz-1
	F1
	6
	228.1
	
	
	
	4
	2907.1782
	2910.9289
	0.270
	121.3
	106.4
	6863.3
	171.6
	0.71

	
	
	
	
	
	224.2
	
	
	
	
	
	
	
	119.9
	110.7
	6690.3
	167.3
	0.72

	
	
	
	
	
	223.0
	
	
	
	
	
	
	
	119.5
	112.1
	6634.0
	165.9
	0.72

	
	
	
	
	
	225.7
	
	
	
	
	
	
	
	120.4
	109.0
	6763.1
	169.1
	0.71

	
	
	
	
	
	227.6
	
	
	
	
	
	
	
	121.1
	106.9
	6807.2
	170.2
	0.71

	
	
	
	
	
	226.0
	
	
	
	
	
	
	
	120.5
	108.7
	6778.0
	169.4
	0.71

	
	
	Qtz-1
	F2
	2
	228.1
	-4.4
	7.0
	
	5
	2906.8303
	2910.9289
	0.270
	121.3
	106.4
	6896.9
	172.4
	0.70

	
	
	
	
	
	224.5
	-4.8
	7.6
	
	
	
	
	
	120.0
	110.4
	6704.0
	167.6
	0.72

	
	
	Qtz-1
	F3
	3
	227.6
	
	
	
	5
	2906.4822
	2910.9290
	0.270
	121.1
	106.9
	6807.2
	170.2
	0.71

	
	
	
	
	
	226.4
	
	
	
	
	
	
	
	120.7
	108.3
	6796.7
	169.9
	0.71

	
	
	
	
	
	223.4
	
	
	
	
	
	
	
	119.7
	111.6
	6649.6
	166.2
	0.72

	
	
	Qtz-2
	S1
	1
	202.4
	
	
	
	2
	2908.2224
	2911.9705
	0.221
	75.3
	94.5
	6118.6
	153.0
	0.49

	
	
	Qtz-2
	S2
	1
	202.6
	
	
	
	2
	2908.2224
	2911.9705
	0.221
	75.4
	94.6
	6124.1
	153.1
	0.49

	
	
	Qtz-2
	S3
	2
	207.3
	-4.7
	7.5
	
	3
	2907.5264
	2911.9705
	0.221
	76.5
	96.4
	6248.8
	156.2
	0.49

	
	
	
	
	
	203.9
	
	
	
	
	
	
	
	75.7
	95.1
	6159.2
	154.0
	0.49

	
	
	Qtz-2
	S4
	3
	194.9
	-4.3
	6.9
	
	3
	2907.5264
	2911.9705
	0.221
	73.6
	91.5
	5913.0
	147.8
	0.50

	
	
	
	
	
	195.1
	
	
	
	
	
	
	
	73.6
	91.6
	5918.4
	148.0
	0.50

	
	
	
	
	
	197.0
	
	
	
	
	
	
	
	74.1
	92.3
	5972.0
	149.3
	0.50


Abbreviations: Cal-1 = first-generation calcite; Cal-2 = second-generation calcite; Qtz-1= first-generation quartz; Qtz-2 = second-generation quartz; FIAs = fluid inclusion assemblage; Th = homogenization temperature; Tm = final ice-melting temperature; νm = Raman CH4 peak shift; ν1 = real Raman CH4 peak position; ρ = methane density; Pt = trapping pressure; Plitho = (Trapping depth/1000) × 25 MPa/km, lithostatic pressure.

Table S2. Microthermometry parameters, trapping pressure, time, and depth of the fluid inclusions, and corresponding lithostatic pressure of Well DY4, DY5, and DY2.
	Well
name
	Sample No.
	Host mineral
	FIAs No.
	Aqueous inclusions (AIs)
	
	Methane inclusion (GIs)
	Trapping Time (Ma)
	Trapping depth (m)
	Plitho (MPa)
	Pt/Plitho

	
	
	
	
	Number
	Th (℃)
	Tm (℃)
	Salinity (wt%)
	
	Number
	νm
	ν1
	ρ (g/cm3)
	Pt (MPa)
	
	
	
	

	DY4
	DY4-M-4
	Cal-1
	F1
	2
	235.2
	
	
	
	2
	2909.6145
	2910.7315
	0.280
	133.9
	113.2
	7022.0
	175.6
	0.76

	
	
	
	
	
	233.9
	
	
	
	
	
	
	
	133.4
	114.6
	6956.2
	173.9
	0.77

	
	
	Cal-2
	S1
	3
	186.7
	
	
	
	5
	2910.3105
	2911.4271
	0.246
	87.9
	71.8
	5791.5
	144.8
	0.61

	
	
	
	
	
	186.7
	
	
	
	
	
	
	
	87.9
	71.8
	5791.5
	144.8
	0.61

	
	
	
	
	
	188.1
	
	
	
	
	
	
	
	88.3
	74.3
	5826.6
	145.7
	0.61

	
	DY4-M-5
	Cal-1
	F1
	3
	239.0
	
	
	
	4
	2909.2664
	2910.7315
	0.280
	135.3
	109.1
	7215.2
	180.4
	0.75

	
	
	
	
	
	239.5
	-8.6
	12.4
	
	
	
	
	
	135.4
	108.6
	7240.2
	181.0
	0.75

	
	
	
	
	
	237.0
	-8.7
	12.5
	
	
	
	
	
	134.5
	111.2
	7113.6
	177.8
	0.76

	
	
	Cal-1
	F2
	3
	232.2
	
	
	
	4
	2909.2664
	2910.7315
	0.280
	132.8
	116.4
	6870.2
	171.8
	0.77

	
	
	
	
	
	231.7
	
	
	
	
	
	
	
	132.6
	116.9
	6843.5
	171.1
	0.77

	
	
	
	
	
	235.3
	
	
	
	
	
	
	
	133.9
	113.1
	7027.2
	175.7
	0.76

	
	
	Cal-1
	F3
	3
	233.7
	-8.6
	12.4
	
	3
	2909.2664
	2910.7315
	0.280
	133.3
	114.8
	6946.2
	173.7
	0.77

	
	
	
	
	
	237.8
	-8.4
	12.2
	
	
	
	
	
	134.8
	110.4
	7154.1
	178.9
	0.75

	
	
	
	
	
	234.5
	-8.5
	12.3
	
	
	
	
	
	133.6
	113.9
	6985.7
	174.6
	0.77

	
	
	Cal-2
	S1
	3
	185.4
	-8.0
	11.7
	
	3
	2909.9624
	2911.4271
	0.246
	87.5
	68.5
	5763.7
	144.1
	0.61

	
	
	
	
	
	187.5
	-7.3
	10.9
	
	
	
	
	
	88.2
	73.9
	5808.8
	145.2
	0.61

	
	
	
	
	
	189.0
	
	
	
	
	
	
	
	88.6
	74.7
	5853.0
	146.3
	0.61

	
	
	Cal-2
	S2
	3
	187.4
	
	
	
	2
	2909.9624
	2911.4271
	0.246
	88.1
	73.6
	5806.5
	145.2
	0.61

	
	
	
	
	
	185.2
	
	
	
	
	
	
	
	87.5
	68.0
	5759.5
	144.0
	0.61

	
	
	
	
	
	187.1
	
	
	
	
	
	
	
	88.0
	72.8
	5800.4
	145.0
	0.61

	
	
	Cal-2
	S3
	5
	184.8
	-7.4
	11.0
	
	4
	2909.9624
	2911.4271
	0.246
	87.4
	66.7
	5748.5
	143.7
	0.61

	
	
	
	
	
	187.2
	
	
	
	
	
	
	
	88.1
	73.1
	5802.5
	145.1
	0.61

	
	
	
	
	
	185.4
	
	
	
	
	
	
	
	87.5
	68.5
	5763.7
	144.1
	0.61

	
	
	
	
	
	185.4
	
	
	
	
	
	
	
	87.5
	68.5
	5763.7
	144.1
	0.61

	
	
	
	
	
	183.2
	
	
	
	
	
	
	
	86.9
	61.3
	5696.0
	142.4
	0.61

	
	DY4-M-6
	Cal-1
	F1
	4
	238.8
	-7.6
	11.2
	
	5
	2909.2664
	2910.7315
	0.280
	135.2
	109.3
	7204.9
	180.1
	0.75

	
	
	
	
	
	239.0
	-7.5
	11.1
	
	
	
	
	
	135.3
	109.1
	7215.2
	180.4
	0.75

	
	
	
	
	
	239.7
	-7.6
	11.2
	
	
	
	
	
	135.5
	108.3
	7250.1
	181.3
	0.75

	
	
	
	
	
	241.5
	-7.5
	11.1
	
	
	
	
	
	136.2
	106.4
	7340.7
	183.5
	0.74

	
	
	Cal-1
	F2
	2
	243.4
	-7.7
	11.3
	
	2
	2909.2664
	2910.7315
	0.280
	136.9
	104.4
	7436.7
	185.9
	0.74

	
	
	
	
	
	239.1
	-7.5
	11.1
	
	
	
	
	
	135.3
	109.0
	7220.4
	180.5
	0.75

	
	
	Cal-1
	F3
	4
	229.4
	-7.2
	10.7
	
	3
	2909.2664
	2910.7315
	0.280
	131.7
	119.3
	6731.6
	168.3
	0.78

	
	
	
	
	
	233.0
	-7.4
	11.0
	
	
	
	
	
	133.1
	115.5
	6911.1
	172.8
	0.77

	
	
	
	
	
	230.8
	-7.6
	11.2
	
	
	
	
	
	132.3
	117.9
	6800.3
	170.0
	0.78

	
	
	
	
	
	233.8
	-7.4
	11.0
	
	
	
	
	
	133.4
	114.7
	6951.0
	173.8
	0.77

	
	
	Cal-1
	F4
	3
	241.5
	-7.4
	11.0
	
	4
	2909.2664
	2910.7315
	0.280
	136.2
	106.4
	7340.7
	183.5
	0.74

	
	
	
	
	
	238.3
	
	
	
	
	
	
	
	135.0
	109.9
	7179.1
	179.5
	0.75

	
	
	
	
	
	236.6
	-7.2
	10.7
	
	
	
	
	
	134.4
	111.7
	7093.3
	177.3
	0.76

	
	
	Cal-2
	S1
	4
	185.4
	-7.8
	11.5
	
	4
	2909.9624
	2911.4271
	0.246
	87.5
	68.5
	5763.7
	144.1
	0.61

	
	
	
	
	
	184.1
	-6.8
	10.2
	
	
	
	
	
	87.2
	64.4
	5724.8
	143.1
	0.61

	
	
	
	
	
	182.4
	-7.5
	11.1
	
	
	
	
	
	86.7
	58.4
	5668.8
	141.7
	0.61

	
	
	
	
	
	187.1
	-7.4
	11.0
	
	
	
	
	
	88.0
	72.8
	5800.4
	145.0
	0.61

	
	
	Cal-2
	S2
	2
	187.4
	-5.9
	9.1
	
	3
	2909.9624
	2911.4271
	0.246
	88.1
	73.6
	5806.5
	145.2
	0.61

	
	
	
	
	
	182.3
	-5.6
	8.7
	
	
	
	
	
	86.6
	58.1
	5665.0
	141.6
	0.61

	
	
	Cal-2
	S3
	2
	188.9
	-5
	7.9
	
	3
	2909.9624
	2911.4271
	0.246
	88.6
	74.7
	5850.6
	146.3
	0.61

	
	
	
	
	
	193.4
	-8
	11.7
	
	
	
	
	
	89.9
	77.1
	5988.7
	149.7
	0.60

	
	
	Cal-2
	S4
	4
	187.6
	-7.7
	11.3
	
	4
	2909.9624
	2911.4271
	0.246
	88.2
	74.0
	5811.4
	145.3
	0.61

	
	
	
	
	
	187.2
	-7.6
	11.2
	
	
	
	
	
	88.1
	73.1
	5802.5
	145.1
	0.61

	
	
	
	
	
	185.8
	-6.8
	10.2
	
	
	
	
	
	87.7
	69.5
	5772.4
	144.3
	0.61

	
	
	
	
	
	183.7
	-7.6
	11.2
	
	
	
	
	
	87.0
	63.0
	5712.2
	142.8
	0.61

	DY5
	DY5-M-1
	Cal-1
	F1
	5
	239.2
	
	
	
	2
	2906.1343
	2910.7315
	0.280
	135.3
	108.4
	7232.7
	180.8
	0.75

	
	
	
	
	
	235.4
	
	
	
	
	
	
	
	133.9
	112.3
	7053.6
	176.3
	0.76

	
	
	
	
	
	234.1
	
	
	
	
	
	
	
	133.5
	113.6
	6991.8
	174.8
	0.76

	
	
	
	
	
	235.5
	-3.8
	6.2
	
	
	
	
	
	134.0
	112.2
	7058.1
	176.5
	0.76

	
	
	
	
	
	236.4
	
	
	
	
	
	
	
	134.3
	111.3
	7100.9
	177.5
	0.76

	
	
	Cal-2
	S1
	2
	182.2
	-3.6
	5.9
	
	2
	2909.2664
	2911.4272
	0.246
	86.6
	51.3
	5691.3
	142.3
	0.61

	
	
	
	
	
	182.5
	-3.5
	5.7
	
	
	
	
	
	86.7
	52.4
	5701.7
	142.5
	0.61

	
	
	Cal-2
	S2
	2
	183.6
	-3.4
	5.6
	
	2
	2909.2664
	2911.4272
	0.246
	87.0
	56.5
	5739.3
	143.5
	0.61

	
	
	
	
	
	184.7
	-3.6
	5.9
	
	
	
	
	
	87.3
	60.4
	5776.1
	144.4
	0.60

	
	
	Qtz-1
	F1
	5
	239.7
	-3.6
	5.9
	
	4
	2906.1343
	2910.7315
	0.280
	135.5
	107.9
	7256.0
	181.4
	0.75

	
	
	
	
	
	238.1
	-3.8
	6.2
	
	
	
	
	
	134.9
	109.5
	7181.0
	179.5
	0.75

	
	
	
	
	
	239.0
	-3.6
	5.9
	
	
	
	
	
	135.3
	108.6
	7223.4
	180.6
	0.75

	
	
	
	
	
	239.3
	-3.3
	5.4
	
	
	
	
	
	135.4
	108.3
	7237.2
	180.9
	0.75

	
	
	
	
	
	234.7
	-3.6
	5.9
	
	
	
	
	
	133.7
	113.0
	7020.4
	175.5
	0.76

	
	
	Qtz-2
	S1
	1
	183.2
	
	
	
	2
	2909.2664
	2911.4272
	0.246
	86.9
	55.0
	5725.6
	143.1
	0.61

	
	DY5-M-2
	Qtz-1
	F1
	4
	238.8
	
	
	
	5
	2905.7864
	2910.7316
	0.280
	135.2
	108.8
	7213.6
	180.3
	0.75

	
	
	
	
	
	236.0
	
	
	
	
	
	
	
	134.2
	111.7
	7081.9
	177.0
	0.76

	
	
	
	
	
	237.5
	
	
	
	
	
	
	
	134.7
	110.1
	7152.7
	178.8
	0.75

	
	
	
	
	
	236.5
	-3.6
	5.9
	
	
	
	
	
	134.3
	111.2
	7106.1
	177.7
	0.76

	
	
	Qtz-1
	F2
	2
	239.6
	-3.5
	5.7
	
	3
	2906.4822
	2910.7314
	0.280
	135.4
	108.0
	7251.1
	181.3
	0.75

	
	
	
	
	
	242.1
	-4.0
	6.5
	
	
	
	
	
	136.4
	105.5
	7368.1
	184.2
	0.74

	
	
	Qtz-1
	F3
	3
	237.2
	
	
	
	3
	2908.5703
	2910.7315
	0.280
	134.6
	110.5
	7138.8
	178.5
	0.75

	
	
	
	
	
	233.6
	-3.7
	6.0
	
	
	
	
	
	133.3
	114.1
	6967.8
	174.2
	0.77

	
	
	
	
	
	238.9
	-5.0
	7.9
	
	
	
	
	
	135.2
	108.7
	7218.4
	180.5
	0.75

	
	
	Qtz-1
	F4
	3
	234.7
	-3.1
	5.1
	
	4
	2907.8743
	2910.7315
	0.280
	133.7
	113.0
	7020.4
	175.5
	0.76

	
	
	
	
	
	239.8
	
	
	
	
	
	
	
	135.5
	107.8
	7260.5
	181.5
	0.75

	
	
	
	
	
	236.4
	-4.1
	6.6
	
	
	
	
	
	134.3
	111.3
	7100.7
	177.5
	0.76

	
	
	Qtz-2
	S1
	3
	185.7
	
	
	
	4
	2907.5264
	2911.4272
	0.246
	87.6
	64.0
	5809.5
	145.2
	0.60

	
	
	
	
	
	184.7
	
	
	
	
	
	
	
	87.3
	60.4
	5776.1
	144.4
	0.60

	
	
	
	
	
	188.3
	
	
	
	
	
	
	
	88.4
	71.8
	5873.2
	146.8
	0.60

	
	
	Qtz-2
	S2
	2
	184.8
	
	
	
	2
	2908.2224
	2911.4271
	0.246
	87.4
	60.8
	5779.4
	144.5
	0.60

	
	
	
	
	
	183.1
	
	
	
	
	
	
	
	86.9
	54.6
	5722.2
	143.1
	0.61

	
	DY5-M-3
	Cal-1
	F1
	7
	235.0
	-5.0
	7.9
	
	2
	2906.1343
	2910.7315
	0.280
	133.8
	112.7
	7034.3
	175.9
	0.76

	
	
	
	
	
	237.0
	-3.8
	6.2
	
	
	
	
	
	134.5
	110.6
	7129.4
	178.2
	0.75

	
	
	
	
	
	235.6
	-4.0
	6.5
	
	
	
	
	
	134.0
	112.1
	7063.0
	176.6
	0.76

	
	
	
	
	
	236.5
	-5.0
	7.9
	
	
	
	
	
	134.3
	111.2
	7105.6
	177.6
	0.76

	
	
	
	
	
	233.4
	-3.8
	6.2
	
	
	
	
	
	133.2
	114.3
	6958.4
	174.0
	0.77

	
	
	
	
	
	237.3
	
	
	
	
	
	
	
	134.6
	110.4
	7143.3
	178.6
	0.75

	
	
	
	
	
	237.8
	
	
	
	
	
	
	
	134.8
	109.8
	7166.8
	179.2
	0.75

	
	
	Cal-1
	F2
	4
	229.4
	-3.7
	6.0
	
	4
	2906.1343
	2910.7315
	0.280
	131.7
	118.4
	6765.3
	169.1
	0.78

	
	
	
	
	
	231.5
	-3.6
	5.9
	
	
	
	
	
	132.5
	116.3
	6865.0
	171.6
	0.77

	
	
	
	
	
	234.3
	-4.5
	7.2
	
	
	
	
	
	133.5
	113.4
	7001.5
	175.0
	0.76

	
	
	
	
	
	233.8
	-4.2
	6.7
	
	
	
	
	
	133.4
	113.9
	6977.4
	174.4
	0.76

	
	
	Cal-1
	F3
	5
	232.8
	
	
	
	4
	2906.1343
	2910.7315
	0.280
	133.0
	114.9
	6929.3
	173.2
	0.77

	
	
	
	
	
	237.6
	-2.8
	4.7
	
	
	
	
	
	134.7
	110.0
	7157.4
	178.9
	0.75

	
	
	
	
	
	232.2
	-5.0
	7.9
	
	
	
	
	
	132.8
	115.6
	6900.0
	172.5
	0.77

	
	
	
	
	
	234.0
	
	
	
	
	
	
	
	133.4
	113.7
	6986.7
	174.7
	0.76

	
	
	
	
	
	235.0
	-3.5
	5.7
	
	
	
	
	
	133.8
	112.7
	7034.3
	175.9
	0.76

	
	
	Cal-2
	S1
	4
	184.3
	-4.1
	6.6
	
	3
	2907.5264
	2911.4272
	0.246
	87.2
	59.0
	5762.9
	144.1
	0.61

	
	
	
	
	
	185.1
	-3.8
	6.2
	
	
	
	
	
	87.5
	61.9
	5789.2
	144.7
	0.60

	
	
	
	
	
	183.6
	-3.6
	5.9
	
	
	
	
	
	87.0
	56.5
	5739.3
	143.5
	0.61

	
	
	
	
	
	183.2
	-3.6
	5.9
	
	
	
	
	
	86.9
	55.0
	5725.6
	143.1
	0.61

	
	
	Cal-2
	S2
	5
	182.7
	-3.7
	6.0
	
	4
	2909.2664
	2911.4272
	0.246
	86.8
	53.2
	5708.3
	142.7
	0.61

	
	
	
	
	
	182.5
	
	
	
	
	
	
	
	86.7
	52.4
	5701.7
	142.5
	0.61

	
	
	
	
	
	183.6
	-4.0
	6.5
	
	
	
	
	
	87.0
	56.5
	5739.3
	143.5
	0.61

	
	
	
	
	
	184.1
	-3.6
	5.9
	
	
	
	
	
	87.2
	58.3
	5755.9
	143.9
	0.61

	
	
	
	
	
	183.9
	-3.8
	6.2
	
	
	
	
	
	87.1
	57.6
	5749.3
	143.7
	0.61

	
	
	Qtz-1
	F1
	6
	232.7
	-3.4
	5.6
	
	4
	2906.1343
	2910.7315
	0.280
	133.0
	115.0
	6924.7
	173.1
	0.77

	
	
	
	
	
	233.7
	-3.3
	5.4
	
	
	
	
	
	133.3
	114.0
	6972.8
	174.3
	0.76

	
	
	
	
	
	234.6
	-3.3
	5.4
	
	
	
	
	
	133.6
	113.1
	7015.5
	175.4
	0.76

	
	
	
	
	
	233.3
	-2.0
	3.4
	
	
	
	
	
	133.2
	114.4
	6953.5
	173.8
	0.77

	
	
	
	
	
	234.7
	-3.7
	6.0
	
	
	
	
	
	133.7
	113.0
	7020.4
	175.5
	0.76

	
	
	
	
	
	234.0
	-3.6
	5.9
	
	
	
	
	
	133.4
	113.7
	6986.7
	174.7
	0.76

	
	
	Qtz-1
	F2
	8
	236.8
	
	
	
	5
	2906.1343
	2910.7315
	0.280
	134.5
	110.9
	7119.5
	178.0
	0.76

	
	
	
	
	
	232.3
	-3.6
	5.9
	
	
	
	
	
	132.8
	115.4
	6905.0
	172.6
	0.77

	
	
	
	
	
	234.1
	-4.0
	6.5
	
	
	
	
	
	133.5
	113.6
	6991.9
	174.8
	0.76

	
	
	
	
	
	236.3
	-3.7
	6.0
	
	
	
	
	
	134.3
	111.4
	7096.0
	177.4
	0.76

	
	
	
	
	
	236.1
	
	
	
	
	
	
	
	134.2
	111.6
	7086.8
	177.2
	0.76

	
	
	
	
	
	237.4
	-4.0
	6.5
	
	
	
	
	
	134.7
	110.3
	7147.7
	178.7
	0.75

	
	
	
	
	
	232.8
	
	
	
	
	
	
	
	133.0
	114.9
	6929.4
	173.2
	0.77

	
	
	
	
	
	236.9
	-3.7
	6.0
	
	
	
	
	
	134.5
	110.8
	7124.4
	178.1
	0.76

	
	
	Qtz-2
	S1
	3
	188.1
	-3.6
	5.9
	
	4
	2906.8303
	2911.4271
	0.246
	88.3
	71.2
	5868.5
	146.7
	0.60

	
	
	
	
	
	186.4
	-3.7
	6.0
	
	
	
	
	
	87.8
	66.2
	5828.0
	145.7
	0.60

	
	
	
	
	
	187.2
	-3.6
	5.9
	
	
	
	
	
	88.1
	68.6
	5847.1
	146.2
	0.60

	
	
	Qtz-2
	S2
	4
	185.4
	-3.5
	5.7
	
	4
	2906.8303
	2911.4271
	0.246
	87.5
	62.9
	5799.3
	145.0
	0.60

	
	
	
	
	
	188.6
	-3.7
	6.0
	
	
	
	
	
	88.5
	72.7
	5880.3
	147.0
	0.60

	
	
	
	
	
	184.9
	
	
	
	
	
	
	
	87.4
	61.1
	5782.8
	144.6
	0.60

	
	
	
	
	
	187.3
	-3.8
	6.2
	
	
	
	
	
	88.1
	68.8
	5849.5
	146.2
	0.60

	
	
	Qtz-2
	S3
	3
	187.7
	-3.6
	5.9
	
	3
	2908.2224
	2911.4271
	0.246
	88.2
	70.0
	5859.0
	146.5
	0.60

	
	
	
	
	
	185.6
	-3.7
	6.0
	
	
	
	
	
	87.6
	63.7
	5806.1
	145.2
	0.60

	
	
	
	
	
	184.4
	-3.6
	5.9
	
	
	
	
	
	87.3
	59.3
	5765.9
	144.1
	0.61

	
	DY5-M-7
	Cal-1
	F1
	3
	234.8
	-4.6
	7.3
	
	1
	2906.8303
	2910.7314
	0.280
	133.7
	112.9
	7025.1
	175.6
	0.76

	
	
	
	
	
	232.5
	-4.2
	6.7
	
	
	
	
	
	132.9
	115.2
	6914.8
	172.9
	0.77

	
	
	
	
	
	233.6
	-4.4
	7.0
	
	
	
	
	
	133.3
	114.1
	6967.8
	174.2
	0.77

	
	
	Cal-1
	F2
	4
	237.5
	
	
	
	3
	2906.8303
	2910.7314
	0.280
	134.7
	110.1
	7152.4
	178.8
	0.75

	
	
	
	
	
	235.1
	
	
	
	
	
	
	
	133.8
	112.6
	7039.2
	176.0
	0.76

	
	
	
	
	
	235.5
	-3.4
	5.6
	
	
	
	
	
	134.0
	112.2
	7058.1
	176.5
	0.76

	
	
	
	
	
	236.7
	-4.2
	6.7
	
	
	
	
	
	133.4
	111.0
	7115.1
	177.9
	0.75

	
	
	Cal-2
	S1
	6
	185.7
	
	
	
	3
	2907.5264
	2911.4272
	0.246
	87.6
	64.0
	5809.5
	145.2
	0.60

	
	
	
	
	
	187.1
	
	
	
	
	
	
	
	88.0
	68.3
	5844.6
	146.1
	0.60

	
	
	
	
	
	186.7
	
	
	
	
	
	
	
	87.9
	67.1
	5835.1
	145.9
	0.60

	
	
	
	
	
	183.4
	
	
	
	
	
	
	
	87.0
	55.7
	5732.3
	143.3
	0.61

	
	
	
	
	
	185.8
	
	
	
	
	
	
	
	87.7
	64.4
	5812.9
	145.3
	0.60

	
	
	
	
	
	187.5
	
	
	
	
	
	
	
	88.1
	69.4
	5854.2
	146.4
	0.60

	
	
	Cal-2
	S2
	1
	189.0
	-4.0
	6.5
	
	2
	2907.5264
	2911.4272
	0.246
	88.6
	73.1
	5891.4
	147.3
	0.60

	
	DY5-M-8
	Cal-1
	F1
	3
	232.0
	-4.3
	6.9
	
	4
	2906.8303
	2910.7314
	0.280
	132.7
	115.8
	6890.2
	172.3
	0.77

	
	
	
	
	
	234.8
	-4.3
	6.9
	
	
	
	
	
	133.7
	112.9
	7025.1
	175.6
	0.76

	
	
	
	
	
	233.1
	-4.2
	6.7
	
	
	
	
	
	133.1
	114.6
	6943.8
	173.6
	0.77

	DY2
	DY2-M-2
	Cal-1
	F1
	3
	236.8
	-6.2
	9.5
	
	3
	2909.6145
	2910.7315
	0.280
	134.5
	115.8
	7020.7
	175.5
	0.77

	
	
	
	
	
	237.6
	-5.0
	7.9
	
	
	
	
	
	134.7
	114.9
	7059.2
	176.5
	0.76

	
	
	
	
	
	239.4
	
	
	
	
	
	
	
	135.4
	112.8
	7142.9
	178.6
	0.76

	
	
	Cal-2
	S1
	3
	184.3
	
	
	
	2
	2910.6584
	2911.4271
	0.246
	87.2
	32.2
	5753.2
	143.8
	0.61

	
	
	
	
	
	186.6
	
	
	
	
	
	
	
	87.9
	34.1
	5834.9
	145.9
	0.60

	
	
	
	
	
	189.8
	-7.6
	11.2
	
	
	
	
	
	88.8
	38.5
	5962.8
	149.1
	0.60

	
	DY2-M-3A
	Cal-1
	F1
	3
	236.7
	-6.8
	10.2
	
	3
	2909.6145
	2910.7315
	0.280
	134.4
	115.9
	7015.9
	175.4
	0.77

	
	
	
	
	
	235.9
	-6.8
	10.2
	
	
	
	
	
	134.1
	116.9
	6977.8
	174.4
	0.77

	
	
	
	
	
	233.2
	-7.1
	10.6
	
	
	
	
	
	133.1
	119.9
	6856.5
	171.4
	0.78

	
	
	Cal-1
	F2
	4
	234.5
	
	
	
	3
	2909.6145
	2910.7315
	0.280
	133.6
	118.4
	6916.5
	172.9
	0.77

	
	
	
	
	
	239.5
	
	
	
	
	
	
	
	135.4
	112.6
	7147.5
	178.7
	0.76

	
	
	
	
	
	239.2
	
	
	
	
	
	
	
	135.3
	113.0
	7133.6
	178.3
	0.76

	
	
	
	
	
	236.7
	
	
	
	
	
	
	
	134.4
	115.9
	7015.9
	175.4
	0.77

	
	
	Cal-1
	F3
	2
	241.5
	-8.0
	11.7
	
	2
	2909.6145
	2910.7315
	0.280
	136.2
	110.3
	7239.9
	181.0
	0.75

	
	
	
	
	
	243.3
	-7.6
	11.2
	
	
	
	
	
	136.8
	108.3
	7323.0
	183.1
	0.75

	
	
	Cal-2
	S1
	3
	184.6
	-6.0
	9.2
	
	4
	2909.9624
	2911.4271
	0.246
	87.3
	32.5
	5763.5
	144.1
	0.61

	
	
	
	
	
	187.3
	-6.2
	9.5
	
	
	
	
	
	88.1
	34.7
	5861.3
	146.5
	0.60

	
	
	
	
	
	188.6
	-8.8
	12.6
	
	
	
	
	
	88.5
	36.1
	5915.6
	147.9
	0.60

	
	
	Cal-2
	S2
	3
	184.8
	
	
	
	5
	2909.9624
	2911.4271
	0.246
	87.4
	32.6
	5770.8
	144.3
	0.61

	
	
	
	
	
	186.6
	
	
	
	
	
	
	
	87.9
	34.1
	5834.9
	145.9
	0.60

	
	
	
	
	
	188.6
	-8.8
	12.6
	
	
	
	
	
	88.5
	36.1
	5915.6
	147.9
	0.60

	
	
	Cal-2
	S3
	2
	189.2
	-6.5
	9.9
	
	3
	2909.9624
	2911.4271
	0.246
	88.6
	36.9
	5942.2
	148.6
	0.60

	
	
	
	
	
	186.0
	-6.8
	10.2
	
	
	
	
	
	87.7
	33.6
	5812.1
	145.3
	0.60

	
	DY2-M-3B
	Cal-1
	F1
	3
	236.0
	-7.2
	10.7
	
	2
	2909.2664
	2910.7315
	0.280
	134.2
	116.8
	6981.9
	174.5
	0.77

	
	
	
	
	
	234.2
	-7.4
	11.0
	
	
	
	
	
	133.5
	118.7
	6902.5
	172.6
	0.77

	
	
	
	
	
	238.8
	-7.2
	10.7
	
	
	
	
	
	135.2
	113.5
	7115.0
	177.9
	0.76

	
	
	Cal-1
	F2
	3
	237.6
	-7.9
	11.6
	
	4
	2909.2664
	2910.7315
	0.280
	134.7
	114.9
	7059.2
	176.5
	0.76

	
	
	
	
	
	242.5
	
	
	
	
	
	
	
	136.5
	109.2
	7286.1
	182.2
	0.75

	
	
	
	
	
	238.0
	-7.7
	11.3
	
	
	
	
	
	134.9
	114.4
	7078.0
	177.0
	0.76

	
	
	Cal-1
	F3
	3
	239.5
	-8.0
	11.7
	
	3
	2909.2664
	2910.7315
	0.280
	135.4
	112.6
	7147.5
	178.7
	0.76

	
	
	
	
	
	235.3
	-8.0
	11.7
	
	
	
	
	
	133.9
	117.5
	6952.4
	173.8
	0.77

	
	
	
	
	
	234.3
	
	
	
	
	
	
	
	133.5
	118.6
	6907.2
	172.7
	0.77

	
	
	Cal-2
	S1
	4
	186.0
	-7.6
	11.2
	
	3
	2910.3105
	2911.4271
	0.246
	87.7
	33.6
	5812.1
	145.3
	0.60

	
	
	
	
	
	189.0
	-7.6
	11.2
	
	
	
	
	
	88.6
	36.6
	5933.5
	148.3
	0.60

	
	
	
	
	
	187.0
	-7.5
	11.1
	
	
	
	
	
	88.0
	34.5
	5850.1
	146.3
	0.60

	
	
	
	
	
	187.5
	-6.0
	9.2
	
	
	
	
	
	88.2
	34.9
	5868.8
	146.7
	0.60

	
	
	Cal-2
	S2
	4
	185.5
	-7.6
	11.2
	
	4
	2910.3105
	2911.4271
	0.246
	87.6
	33.2
	5794.2
	144.9
	0.60

	
	
	
	
	
	183.6
	
	
	
	
	
	
	
	87.0
	31.7
	5729.4
	143.2
	0.61

	
	
	
	
	
	184.9
	-7.8
	11.5
	
	
	
	
	
	87.4
	32.7
	5773.8
	144.3
	0.61

	
	
	
	
	
	188.5
	-5.0
	7.9
	
	
	
	
	
	88.4
	36.0
	5911.2
	147.8
	0.60


Abbreviations: Cal-1 = first-generation calcite; Cal-2 = second-generation calcite; Qtz-1= first-generation quartz; Qtz-2 = second-generation quartz; FIAs = fluid inclusion assemblages; Th = homogenization temperature; Tm = final ice-melting temperature; νm = Raman CH4 peak shift; ν1 = real Raman CH4 peak position; ρ = methane density; Pt = trapping pressure; Plitho = (Trapping depth/1000) × 25 MPa/km, lithostatic pressure.

Table S3. Microthermometry parameters, vapor volume fraction, methane concentration, and trapping pressure of aqueous inclusions.
	Well name
	Sample No.
	Host mineral
	FIAs No.
	Aqueous inclusions (AIs)

	
	
	
	
	Number
	Th (℃)
	Tm (℃)
	Salinity (wt%)
	ρl (g/cm3)
	Vapor volume fraction
	νm
	ν1
	ρb (g/cm3)
	Xmeth (ppm)
	Trapping pressure (MPa)

	DY1
	DY1-M-1B
	Cal-1
	F1
	4
	223.4
	-5.0
	7.9
	1.0559
	4.0 %
	2911.4348
	2917.3403
	0.293
	11410.32
	105.7

	
	
	
	
	
	218.5
	-5.2
	8.1
	1.0559
	4.0%
	2911.4348
	2917.3403
	0.293
	11410.32
	122.3

	
	
	
	
	
	218.5
	-5.2
	8.1
	1.0559
	4.0%
	2911.4348
	2917.3403
	0.293
	11410.32
	122.3

	
	
	
	
	
	218.8
	-5.2
	8.1
	1.0559
	4.0%
	2911.4348
	2917.3403
	0.293
	11410.32
	121.0

	
	
	Cal-1
	F3
	2
	221.4
	-5.2
	8.1
	1.0559
	4.0%
	2911.4348
	2917.3403
	0.293
	11410.32
	110.9

	
	
	
	
	
	224.9
	-5.4
	8.4
	1.0559
	4.0%
	2911.0872
	2917.0990
	0.310
	12096.33
	126.0

	
	
	Cal-2
	S1
	3
	202.1
	-5.0
	7.9
	1.0559
	3.0%
	2910.3950
	2916.4063
	0.242
	7025.96
	73.1

	
	
	
	
	
	198.8
	-4.8
	7.6
	1.0559
	3.0%
	2910.3950
	2916.4063
	0.242
	7025.96
	77.9

	
	
	
	
	
	199.7
	-4.8
	7.6
	1.0559
	3.0%
	2910.3950
	2916.4063
	0.242
	7025.96
	66.3

	
	
	Cal-2
	S2
	1
	199.4
	-5.0
	7.9
	1.0559
	3.0%
	2910.3950
	2916.4063
	0.242
	7025.96
	77.0

	DY3
	DY3-M-3
	Cal-1
	F1
	4
	223.4
	-4.9
	7.7
	1.0559
	4.0%
	2911.4348
	2917.3403
	0.293
	11410.32
	106.8

	
	
	
	
	
	222.8
	-5.0
	7.9
	1.0559
	4.0%
	2911.4348
	2917.3403
	0.293
	11410.32
	108.1

	
	
	
	
	
	218.6
	-4.9
	7.7
	1.0559
	4.0%
	2911.4348
	2917.3403
	0.293
	11410.32
	121.9

	
	
	
	
	
	222.4
	-5.1
	8.0
	1.0559
	4.0%
	2911.4348
	2917.3403
	0.293
	11410.32
	109.1

	
	
	Cal-1
	F2
	4
	223.7
	-5.0
	7.9
	1.0559
	4.0%
	2911.0872
	2917.0990
	0.310
	12096.33
	127.9

	
	
	
	
	
	224.6
	-5.0
	7.9
	1.0559
	4.0%
	2911.0872
	2917.0990
	0.310
	12096.33
	124.0

	
	
	
	
	
	225.3
	-4.8
	7.6
	1.0559
	4.0%
	2911.0872
	2917.0990
	0.310
	12096.33
	122.7

	
	
	
	
	
	223.3
	-5
	7.9
	1.0559
	4.0%
	2911.0872
	2917.0990
	0.310
	12096.33
	129.9

	
	
	Cal-2
	S1
	4
	198.3
	-4.8
	7.6
	1.0559
	3.0%
	2912.5266
	2918.5394
	0.239
	6954.93
	75.7

	
	
	
	
	
	197.9
	-4.9
	7.7
	1.0559
	3.0%
	2912.5266
	2918.5394
	0.239
	6954.93
	76.6

	
	
	
	
	
	195.4
	-5.0
	7.9
	1.0559
	3.0%
	2912.5266
	2918.5394
	0.239
	6954.93
	80.0

	
	
	
	
	
	196.1
	-5.0
	7.9
	1.0559
	3.0%
	2912.5266
	2918.5394
	0.239
	6954.93
	79.1

	
	
	Cal-2
	S2
	4
	201.5
	-5.0
	7.9
	1.0559
	3.0%
	2910.3950
	2916.4063
	0.242
	7025.96
	73.9

	
	
	
	
	
	202.0
	-5.1
	8.0
	1.0559
	3.0%
	2910.3950
	2916.4063
	0.242
	7025.96
	73.0

	
	
	
	
	
	198.6
	-5.2
	8.1
	1.0559
	3.0%
	2910.3950
	2916.4063
	0.242
	7025.96
	77.7

	
	
	
	
	
	197.3
	-5.0
	7.9
	1.0559
	3.0%
	2910.3950
	2916.4063
	0.242
	7025.96
	79.6

	DY4
	DY4-M-6
	Cal-1
	F1
	4
	238.8
	-7.6
	11.2
	1.0782
	6.0%
	2912.5266
	2918.5394
	0.239
	13957.78
	132.8

	
	
	
	
	
	239.0
	-7.5
	11.1
	1.0782
	6.0%
	2912.5266
	2918.5394
	0.239
	13957.78
	131.9

	
	
	
	
	
	239.7
	-7.6
	11.2
	1.0782
	6.0%
	2912.5266
	2918.5394
	0.239
	13957.78
	125.7

	
	
	
	
	
	241.5
	-7.5
	11.1
	1.0782
	6.0%
	2912.5266
	2918.5394
	0.239
	13957.78
	118.2

	
	
	Cal-1
	F3
	4
	229.4
	-7.2
	10.7
	1.0782
	4.0%
	2910.9792
	2916.9909
	0.316
	12060.90
	124.3

	
	
	
	
	
	233.0
	-7.4
	11.0
	1.0782
	5.0%
	2912.1287
	2918.1412
	0.258
	12443.91
	116.5

	
	
	
	
	
	230.8
	-7.6
	11.2
	1.0782
	5.0%
	2912.1287
	2918.1412
	0.258
	12443.91
	127.3

	
	
	
	
	
	233.8
	-7.4
	11.0
	1.0782
	5.0%
	2912.1287
	2918.1412
	0.258
	12443.91
	113.7

	
	
	Cal-2
	S1
	2
	182.4
	-7.5
	11.1
	1.0782
	3.0%
	2913.8618
	2919.8755
	0.179
	5096.14
	80.0

	
	
	
	
	
	187.1
	-7.4
	11.0
	1.0782
	3.0%
	2913.8618
	2919.8755
	0.179
	5096.14
	74.4

	
	
	Cal-2
	S4
	3
	187.6
	-7.7
	11.3
	1.0782
	3.0%
	2913.5142
	2919.5277
	0.194
	5530.21
	83.6

	
	
	
	
	
	187.2
	-7.6
	11.2
	1.0782
	3.0%
	2913.5142
	2919.5277
	0.194
	5530.21
	84.1

	
	
	
	
	
	183.7
	-7.6
	11.2
	1.0782
	3.0%
	2913.5142
	2919.5277
	0.194
	5530.21
	89.6

	DY5
	DY5-M-3
	Cal-1
	F1
	3
	237.0
	-3.8
	6.2
	1.0413
	6.0%
	2912.0237
	2918.0361
	0.263
	15879.71
	117.2

	
	
	
	
	
	235.6
	-4.0
	6.4
	1.0413
	5.0%
	2911.3284
	2917.3403
	0.298
	14833.69
	108.8

	
	
	
	
	
	233.4
	-3.8
	6.2
	1.0413
	5.0%
	2911.3284
	2917.3403
	0.298
	14833.69
	117.9

	
	
	Cal-1
	F2
	2
	229.4
	-3.7
	6.0
	1.0413
	5.0%
	2911.3284
	2917.3403
	0.298
	14833.69
	137.5

	
	
	
	
	
	231.5
	-3.6
	5.9
	1.0413
	5.0%
	2911.3284
	2917.3403
	0.298
	14833.69
	125.6

	
	
	Cal-2
	S1
	3
	185.1
	-3.8
	6.2
	1.0413
	3.0%
	2914.4568
	2920.4710
	0.247
	7267.50
	85.9

	
	
	
	
	
	183.6
	-3.6
	5.9
	1.0413
	3.0%
	2912.7188
	2918.7317
	0.230
	6787.50
	79.6

	
	
	
	
	
	183.2
	-3.6
	5.9
	1.0413
	3.0%
	2912.7188
	2918.7317
	0.230
	6787.50
	80.5

	
	
	Cal-2
	S2
	4
	182.7
	-3.7
	6.0
	1.0413
	3.0%
	2914.4568
	2920.4710
	0.247
	7267.50
	90.9

	
	
	
	
	
	183.6
	-4.0
	6.4
	1.0413
	3.0%
	2912.7188
	2918.7317
	0.230
	6787.50
	79.7

	
	
	
	
	
	184.1
	-3.6
	5.9
	1.0413
	3.0%
	2914.4568
	2920.4710
	0.247
	7267.50
	88.3

	
	
	
	
	
	183.9
	-3.8
	6.2
	1.0413
	3.0%
	2912.7188
	2918.7317
	0.230
	6787.50
	78.8

	
	
	Qtz-1
	F1
	3
	232.7
	-3.4
	5.6
	1.0413
	5.0%
	2911.3284
	2917.3403
	0.298
	14833.69
	120.0

	
	
	
	
	
	234.7
	-3.7
	6.0
	1.0413
	6.0%
	2912.0237
	2918.0361
	0.263
	15879.71
	128.1

	
	
	
	
	
	234.0
	-3.6
	5.9
	1.0413
	6.0%
	2912.0237
	2918.0361
	0.263
	15879.71
	130.3

	
	
	Qtz-1
	F2
	4
	232.3
	-3.6
	5.9
	1.0413
	5.0%
	2910.9792
	2916.9909
	0.316
	15716.33
	136.6

	
	
	
	
	
	234.1
	-4.0
	6.4
	1.0413
	5.0%
	2910.9792
	2916.9909
	0.316
	15716.33
	125.9

	
	
	
	
	
	237.4
	-4.0
	6.4
	1.0413
	5.0%
	2910.9792
	2916.9909
	0.316
	15716.33
	110.9

	
	
	
	
	
	236.9
	-3.7
	6.0
	1.0413
	5.0%
	2910.9792
	2916.9909
	0.316
	15716.33
	113.8

	
	
	Qtz-2
	S1
	3
	188.1
	-3.6
	5.9
	1.0413
	4.0%
	2913.4141
	2919.4275
	0.198
	7873.45
	97.2

	
	
	
	
	
	186.4
	-3.7
	6.0
	1.0413
	3.0%
	2912.0237
	2918.0361
	0.263
	7757.79
	98.5

	
	
	
	
	
	187.2
	-3.6
	5.9
	1.0413
	4.0%
	2913.4141
	2919.4275
	0.198
	7873.45
	99.5

	
	
	Qtz-2
	S2
	3
	185.4
	-3.5
	5.7
	1.0413
	3.0%
	2912.3713
	2918.3840
	0.247
	7267.50
	85.2

	
	
	
	
	
	188.6
	-3.7
	6.0
	1.0413
	5.0%
	2914.4568
	2920.4710
	0.153
	7678.63
	79.3

	
	
	
	
	
	187.3
	-3.8
	6.2
	1.0413
	3.0%
	2912.3713
	2918.3840
	0.247
	7267.50
	93.6

	DY2
	DY2-M-3B
	Cal-1
	F1
	3
	236.0
	-7.2
	10.7
	1.0782
	4.0%
	2910.3950
	2916.4063
	0.347
	13231.46
	127.6

	
	
	
	
	
	234.2
	-7.4
	11.0
	1.0782
	4.0%
	2910.3950
	2916.4063
	0.347
	13231.46
	138.2

	
	
	
	
	
	238.8
	-7.2
	10.7
	1.0782
	5.0%
	2911.7810
	2917.7933
	0.275
	13253.71
	115.2

	
	
	Cal-1
	F2
	1
	238.0
	-7.7
	11.3
	1.0782
	5.0%
	2911.7810
	2917.7933
	0.275
	13253.71
	118.7

	
	
	Cal-2
	S1
	3
	186.0
	-7.6
	11.2
	1.0782
	3.0%
	2913.5142
	2919.5277
	0.194
	5530.21
	85.6

	
	
	
	
	
	189.0
	-7.6
	11.2
	1.0782
	4.0%
	2914.5537
	2920.5679
	0.149
	5726.10
	85.1

	
	
	
	
	
	187.0
	-7.5
	11.1
	1.0782
	3.0%
	2913.5142
	2919.5277
	0.194
	5530.21
	83.7

	
	
	Cal-2
	S2
	1
	185.5
	-7.6
	11.2
	1.0782
	3.0%
	2913.1682
	2919.1815
	0.209
	5970.91
	98.5


Abbreviations: Cal-1 = first-generation calcite; Cal-2 = second-generation calcite; Qtz-1= first-generation quartz; Qtz-2 = second-generation quartz; FIAs = fluid inclusion assemblages; Th = homogenization temperature; Tm = final ice-melting temperature; νm = Raman CH4 peak shift; ν1 = real Raman CH4 peak position; ρl = the density of the liquid phase; ρb = the density of the vapor bubble in aqueous inclusions; Xmeth = the concentration of methane in the methane-bearing aqueous inclusions.
