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Table S1 Experimental measurements of both TOC and pyrolysis
	Well
	Depth
	Formation
	lithology
	TOC
(%)
	S1
(mg/g)
	S2
(mg/g)
	Tmax
(℃)
	IH
(mg/g)

	L69
	2798.2
	Es3s
	Mud stone
	2.91
	0.65
	14.13
	433
	485.57

	L69
	2830
	Es3z
	Mud stone
	2.87
	0.59
	13.82
	436
	481.53

	L69
	2909
	Es3x
	Mud stone
	3.80
	5.93
	21.82
	443
	574.21

	L69
	2911.06
	Es3x
	Mud stone
	3.09
	1.66
	22.41
	442
	725.24

	L69
	2912.08
	Es3x
	Mud stone
	2.20
	2.02
	15.51
	440
	705.00

	L69
	2913.08
	Es3x
	Mud stone
	3.61
	2.08
	29.14
	442
	807.20

	L69
	2914.11
	Es3x
	Mud stone
	3.05
	2.12
	27.15
	444
	890.16

	L69
	2915.11
	Es3x
	Mud stone
	2.53
	1.93
	16.65
	440
	658.10

	L69
	2916.44
	Es3x
	Mud stone
	2.07
	1.37
	7.68
	440
	371.01

	L69
	2917.65
	Es3x
	Mud stone
	3.41
	1.84
	18.21
	440
	534.02

	L69
	2918.66
	Es3x
	Mud stone
	4.26
	3.71
	28.56
	442
	670.42

	L69
	2919.69
	Es3x
	Mud stone
	5.78
	2.59
	48.56
	438
	840.14

	L69
	2920.7
	Es3x
	Mud stone
	3.99
	2.43
	26.26
	438
	658.15

	L69
	2921.98
	Es3x
	Mud stone
	0.85
	0.24
	2.95
	435
	347.06

	L69
	2922.22
	Es3x
	Mud stone
	0.82
	0.43
	2.35
	437
	286.59

	L69
	2922.62
	Es3x
	Mud stone
	5.24
	1.94
	40.97
	441
	781.87

	L69
	2931.45
	Es3x
	Mud stone
	2.69
	2.02
	12.11
	437
	450.19

	L69
	2932.57
	Es3x
	Mud stone
	5.22
	2.64
	41.01
	444
	785.63

	L69
	2933.62
	Es3x
	Mud stone
	9.32
	4.06
	78.59
	442
	843.24

	L69
	2934.63
	Es3x
	Mud stone
	3.77
	8.98
	35.33
	442
	937.11

	L69
	2934.86
	Es3x
	Mud stone
	3.30
	2.77
	34.38
	441
	1041.82

	L69
	2935.61
	Es3x
	Mud stone
	2.24
	1.67
	11.51
	439
	513.84

	L69
	2935.87
	Es3x
	Mud stone
	3.01
	1.89
	30.70
	439
	1019.93

	L69
	2936.62
	Es3x
	Mud stone
	5.96
	2.79
	45.11
	440
	756.88

	L69
	2937.6
	Es3x
	Mud stone
	3.85
	2.05
	25.60
	441
	664.94

	L69
	2938.61
	Es3x
	Mud stone
	3.94
	1.86
	25.25
	440
	640.86

	L69
	2939.6
	Es3x
	Mud stone
	5.07
	2.95
	35.15
	443
	693.29

	L69
	2940.61
	Es3x
	Mud stone
	6.27
	3.07
	52.89
	442
	843.54

	L69
	2941.6
	Es3x
	Mud stone
	2.88
	2.12
	20.90
	439
	725.69

	L69
	2942.6
	Es3x
	Mud stone
	3.61
	1.60
	18.14
	440
	502.49

	L69
	2943.64
	Es3x
	Mud stone
	2.62
	1.53
	8.53
	443
	325.57

	L69
	2943.9
	Es3x
	Mud stone
	4.61
	2.34
	36.90
	439
	800.43

	L69
	2944.65
	Es3x
	Mud stone
	2.52
	1.90
	11.65
	441
	462.30

	L69
	2945.68
	Es3x
	Mud stone
	4.40
	1.83
	24.06
	442
	546.82

	L69
	2946.69
	Es3x
	Mud stone
	2.64
	1.11
	10.12
	442
	383.33

	L69
	2947.65
	Es3x
	Mud stone
	7.67
	2.63
	53.15
	443
	692.96

	L69
	2948.61
	Es3x
	Mud stone
	3.98
	1.29
	16.81
	443
	422.36

	L69
	2949.61
	Es3x
	Mud stone
	2.08
	0.99
	8.95
	438
	430.29

	L69
	2950.6
	Es3x
	Mud stone
	3.29
	1.96
	21.66
	440
	658.36

	L69
	2951.6
	Es3x
	Mud stone
	3.19
	1.83
	20.99
	441
	657.99

	L69
	2952.6
	Es3x
	Mud stone
	3.79
	1.81
	27.08
	438
	714.51

	L69
	2953.6
	Es3x
	Mud stone
	4.25
	2.00
	30.82
	439
	725.18

	L69
	2954.57
	Es3x
	Mud stone
	4.87
	2.01
	32.10
	440
	659.14

	L69
	2955.57
	Es3x
	Mud stone
	4.47
	2.34
	32.78
	438
	733.33

	L69
	2956.32
	Es3x
	Mud stone
	3.80
	2.12
	26.79
	438
	705.00

	L69
	2956.57
	Es3x
	Mud stone
	3.84
	2.62
	25.03
	438
	651.82

	L69
	2958.06
	Es3x
	Mud stone
	4.09
	2.55
	31.29
	440
	765.04

	L69
	2959.06
	Es3x
	Mud stone
	2.41
	1.86
	14.97
	442
	621.16

	L69
	2960.06
	Es3x
	Mud stone
	3.02
	1.97
	17.14
	440
	567.55

	L69
	2961.07
	Es3x
	Mud stone
	2.97
	1.78
	16.86
	440
	567.68

	L69
	2962.07
	Es3x
	Mud stone
	2.84
	1.66
	16.69
	440
	587.68

	L69
	2963.06
	Es3x
	Mud stone
	3.88
	2.03
	26.72
	438
	688.66

	L69
	2964.06
	Es3x
	Mud stone
	2.69
	1.72
	16.14
	440
	600.00

	L69
	2965.06
	Es3x
	Mud stone
	4.11
	2.26
	28.98
	440
	705.11

	L69
	2966.06
	Es3x
	Mud stone
	4.32
	1.74
	27.95
	441
	646.99

	L69
	2966.56
	Es3x
	Mud stone
	2.87
	1.95
	17.27
	438
	601.74

	L69
	2966.81
	Es3x
	Mud stone
	2.44
	0.98
	9.34
	440
	382.79

	L69
	2967.56
	Es3x
	Mud stone
	3.23
	1.69
	17.58
	438
	544.27

	L69
	2968.06
	Es3x
	Mud stone
	4.82
	2.30
	33.78
	440
	700.83

	L69
	2969.86
	Es3x
	Mud stone
	3.99
	1.71
	26.23
	440
	657.39

	L69
	2970.36
	Es3x
	Mud stone
	3.59
	1.58
	20.51
	438
	571.31

	L69
	2971.37
	Es3x
	Mud stone
	3.43
	1.93
	22.04
	440
	642.57

	L69
	2972.37
	Es3x
	Mud stone
	3.64
	1.91
	24.34
	439
	668.68

	L69
	2972.62
	Es3x
	Mud stone
	3.53
	2.43
	32.45
	440
	919.26

	L69
	2973.37
	Es3x
	Mud stone
	3.11
	1.45
	18.07
	442
	581.03

	L69
	2974.37
	Es3x
	Mud stone
	3.47
	1.57
	19.51
	438
	562.25

	L69
	2975.38
	Es3x
	Mud stone
	2.29
	1.17
	10.65
	438
	465.07

	L69
	2976.38
	Es3x
	Mud stone
	3.15
	1.50
	18.23
	440
	578.73

	L69
	2977.38
	Es3x
	Mud stone
	2.91
	1.24
	13.94
	440
	479.04

	L69
	2978.4
	Es3x
	Mud stone
	3.06
	1.45
	19.81
	441
	647.39

	L69
	2979.41
	Es3x
	Mud stone
	3.33
	1.19
	17.15
	440
	515.02

	L69
	2980.39
	Es3x
	Mud stone
	2.59
	0.95
	9.90
	440
	382.24

	L69
	2981.94
	Es3x
	Mud stone
	2.42
	1.14
	9.99
	440
	412.81

	L69
	2982.19
	Es3x
	Mud stone
	2.69
	1.78
	12.71
	438
	472.49

	L69
	2982.94
	Es3x
	Mud stone
	3.34
	2.07
	15.04
	445
	450.30

	L69
	2983.94
	Es3x
	Mud stone
	3.32
	1.76
	14.67
	442
	441.87

	L69
	2984.94
	Es3x
	Mud stone
	3.78
	2.63
	19.78
	443
	523.97

	L69
	2985.97
	Es3x
	Mud stone
	2.99
	1.77
	9.88
	441
	330.99

	L69
	2986.98
	Es3x
	Mud stone
	2.79
	2.77
	20.01
	443
	717.20

	L69
	2987.98
	Es3x
	Mud stone
	2.41
	0.95
	5.09
	442
	211.20

	L69
	2988.97
	Es3x
	Mud stone
	3.05
	2.88
	18.09
	446
	593.11

	L69
	2989.58
	Es3x
	Mud stone
	2.43
	3.20
	11.43
	441
	470.37

	L69
	2990.08
	Es3x
	Mud stone
	2.70
	4.22
	13.68
	441
	506.67

	L69
	2991.09
	Es3x
	Mud stone
	2.56
	3.79
	11.92
	440
	465.63

	L69
	2992.1
	Es3x
	Mud stone
	2.55
	4.33
	13.30
	440
	521.57

	L69
	2992.35
	Es3x
	Mud stone
	2.62
	2.88
	10.96
	440
	418.32

	L69
	2993.1
	Es3x
	Mud stone
	2.96
	3.98
	15.90
	442
	537.16

	L69
	2994.1
	Es3x
	Mud stone
	2.88
	4.46
	15.69
	441
	544.79

	L69
	2995.11
	Es3x
	Mud stone
	4.65
	4.43
	32.05
	446
	689.25

	L69
	2996.11
	Es3x
	Mud stone
	3.84
	4.18
	22.40
	442
	583.33

	L69
	2997.11
	Es3x
	Mud stone
	2.69
	4.04
	14.11
	440
	524.54

	L69
	2998.04
	Es3x
	Mud stone
	2.90
	3.72
	15.97
	440
	550.69

	L69
	2999.04
	Es3x
	Mud stone
	3.26
	4.17
	19.46
	442
	596.93

	L69
	3000.04
	Es3x
	Mud stone
	2.73
	3.40
	16.00
	442
	586.08

	L69
	3001.05
	Es3x
	Mud stone
	4.99
	6.18
	33.49
	443
	671.14

	L69
	3002.04
	Es3x
	Mud stone
	5.07
	4.98
	33.95
	443
	669.63

	L69
	3003.04
	Es3x
	Mud stone
	3.43
	3.50
	20.17
	444
	588.05

	L69
	3004.04
	Es3x
	Mud stone
	4.38
	4.49
	26.73
	442
	610.27

	L69
	3005.04
	Es3x
	Mud stone
	3.39
	3.25
	20.04
	444
	591.15

	L69
	3006.05
	Es3x
	Mud stone
	5.09
	4.52
	36.19
	447
	711.00

	L69
	3007.05
	Es3x
	Mud stone
	3.22
	3.38
	19.43
	443
	603.42

	L69
	3008.05
	Es3x
	Mud stone
	2.36
	2.22
	10.85
	442
	459.75

	L69
	3009.05
	Es3x
	Mud stone
	3.30
	3.32
	19.10
	445
	578.79

	L69
	3009.3
	Es3x
	Mud stone
	4.09
	4.13
	12.62
	441
	308.56

	L69
	3010.34
	Es3x
	Oil sHale
	5.94
	13.12
	42.67
	445
	718.35

	L69
	3010.64
	Es3x
	Oil sHale
	5.09
	5.96
	30.18
	445
	592.93

	L69
	3010.9
	Es3x
	Mud stone
	3.31
	3.68
	16.53
	446
	499.40

	L69
	3011.22
	Es3x
	Mud stone
	3.74
	1.83
	15.62
	443
	417.65

	L69
	3011.97
	Es3x
	Mud stone
	3.57
	3.07
	20.04
	444
	561.34

	L69
	3012.97
	Es3x
	Mud stone
	3.70
	2.68
	18.60
	444
	502.70

	L69
	3014.3
	Es3x
	Mud stone
	2.34
	1.20
	6.75
	437
	288.46

	L69
	3015.05
	Es3x
	Mud stone
	3.98
	2.15
	12.83
	442
	322.36

	L69
	3016.05
	Es3x
	Mud stone
	3.42
	2.70
	14.68
	443
	429.24

	L69
	3017.05
	Es3x
	Mud stone
	3.26
	2.13
	15.20
	441
	466.26

	L69
	3018.05
	Es3x
	Mud stone
	2.97
	2.36
	14.22
	441
	478.79

	L69
	3019.05
	Es3x
	Mud stone
	4.07
	3.49
	22.20
	443
	545.45

	L69
	3020.05
	Es3x
	Mud stone
	3.71
	2.26
	18.06
	442
	486.79

	L69
	3021.05
	Es3x
	Mud stone
	3.26
	3.23
	14.67
	442
	450.00

	L69
	3024.15
	Es3x
	Mud stone
	2.76
	2.31
	10.91
	441
	395.29

	L69
	3025.15
	Es3x
	Mud stone
	3.19
	3.20
	14.55
	442
	456.11

	L69
	3026.15
	Es3x
	Mud stone
	5.19
	3.48
	28.01
	444
	539.69

	L69
	3027.4
	Es3x
	Mud stone
	7.52
	3.91
	56.81
	443
	755.45

	L69
	3030.15
	Es3x
	Mud stone
	3.70
	2.85
	18.48
	443
	499.46

	L69
	3031.15
	Es3x
	Mud stone
	4.07
	2.59
	19.51
	442
	479.36

	L69
	3032.15
	Es3x
	Mud stone
	3.78
	1.85
	16.26
	444
	430.16

	L69
	3033.15
	Es3x
	Mud stone
	4.04
	2.24
	19.61
	444
	485.40

	L69
	3034.15
	Es3x
	Mud stone
	5.00
	2.83
	25.96
	447
	519.20

	L69
	3035.15
	Es3x
	Mud stone
	3.78
	1.79
	17.09
	444
	452.12

	L69
	3036.15
	Es3x
	Mud stone
	4.41
	1.38
	17.59
	445
	398.87

	L69
	3037.15
	Es3x
	Mud stone
	3.52
	1.59
	14.01
	444
	398.01

	L69
	3038.1
	Es3x
	Mud stone
	3.99
	3.02
	21.99
	445
	551.13

	L69
	3039.1
	Es3x
	Mud stone
	3.41
	2.48
	17.93
	442
	525.81

	L69
	3040.35
	Es3x
	Mud stone
	2.50
	2.06
	6.11
	440
	244.40

	L69
	3042.1
	Es3x
	Oil sHale
	4.89
	1.14
	33.72
	447
	689.57

	L69
	3043.1
	Es3x
	Oil sHale
	5.46
	1.87
	33.13
	444
	606.78

	L69
	3044.1
	Es3x
	Oil sHale
	2.91
	0.75
	10.45
	444
	359.11

	L69
	3045.35
	Es3x
	Oil sHale
	3.18
	0.90
	11.16
	442
	350.94

	L69
	3048.1
	Es3x
	Oil sHale
	5.73
	1.03
	37.93
	446
	661.95

	L69
	3049.35
	Es3x
	Oil sHale
	2.95
	0.55
	14.06
	444
	476.61

	L69
	3051.1
	Es3x
	Mud stone
	4.04
	1.65
	21.35
	445
	528.47

	L69
	3052.1
	Es3x
	Mud stone
	4.23
	1.62
	20.01
	443
	473.05

	L69
	3053.1
	Es3x
	Mud stone
	4.37
	1.62
	21.12
	445
	483.30

	L69
	3053.85
	Es3x
	Mud stone
	3.30
	0.40
	11.58
	442
	350.91

	L69
	3054
	Es3x
	Mud stone
	3.41
	2.92
	20.78
	444
	609.33

	L69
	3055.35
	Es3x
	Oil sHale
	4.80
	1.95
	31.05
	445
	646.88

	L69
	3056.1
	Es3x
	Oil sHale
	3.74
	0.65
	17.46
	445
	466.84

	L69
	3057.1
	Es3x
	Mud stone
	3.78
	0.28
	12.52
	442
	331.22

	L69
	3058.1
	Es3x
	Oil sHale
	3.21
	0.80
	13.52
	442
	421.18

	L69
	3059.1
	Es3x
	Mud stone
	4.17
	8.91
	23.68
	446
	567.94

	L69
	3060.1
	Es3x
	Mud stone
	2.69
	0.47
	11.72
	443
	435.69

	L69
	3061.35
	Es3x
	Mud stone
	1.48
	0.99
	3.15
	437
	212.84

	L69
	3062.1
	Es3x
	Mud stone
	2.06
	0.80
	6.11
	440
	296.60

	L69
	3064
	Es3x
	Mud stone
	1.65
	4.05
	7.87
	442
	476.97

	L69
	3064.08
	Es3x
	Oil sHale
	1.40
	1.15
	3.43
	437
	245.00

	L69
	3066.08
	Es3x
	Mud stone
	2.18
	1.35
	7.99
	445
	366.51

	L69
	3068.1
	Es3x
	Oil sHale
	1.42
	0.67
	2.93
	440
	206.34

	L69
	3069.32
	Es3x
	Oil sHale
	2.78
	0.93
	11.79
	443
	424.10

	L69
	3070.07
	Es3x
	Oil sHale
	1.84
	0.39
	5.14
	438
	279.35

	L69
	3072.1
	Es3x
	Mud stone
	1.73
	0.47
	4.16
	441
	240.46

	L69
	3073.1
	Es3x
	Mud stone
	1.84
	0.65
	5.65
	441
	307.07

	L69
	3074.6
	Es3x
	Mud stone
	2.61
	0.94
	10.87
	442
	416.48

	L69
	3077.45
	Es3x
	Mud stone
	1.99
	0.41
	6.05
	441
	304.02

	L69
	3078.15
	Es3x
	Oil sHale
	1.44
	0.80
	4.02
	437
	279.17

	L69
	3079.45
	Es3x
	Oil sHale
	1.39
	0.58
	3.81
	440
	274.10

	L69
	3080.4
	Es3x
	Oil sHale
	1.13
	0.88
	3.11
	435
	275.22

	L69
	3081.4
	Es3x
	Oil sHale
	1.17
	1.09
	3.57
	432
	305.13

	L69
	3083.4
	Es3x
	Oil sHale
	1.49
	0.97
	4.87
	438
	326.85

	L69
	3084.4
	Es3x
	Oil sHale
	1.34
	0.65
	3.91
	435
	291.79

	L69
	3085.4
	Es3x
	Oil sHale
	1.07
	0.39
	2.68
	438
	250.47

	L69
	3087.15
	Es3x
	Oil sHale
	1.29
	0.12
	3.50
	438
	271.32

	L69
	3089.41
	Es3x
	Mud stone
	1.73
	0.62
	6.03
	438
	348.55

	L69
	3092.41
	Es3x
	Oil sHale
	2.87
	2.09
	13.83
	440
	481.88

	L69
	3094.41
	Es3x
	Oil sHale
	1.44
	0.85
	5.66
	438
	393.06

	L69
	3095.16
	Es3x
	Mud stone
	1.37
	0.03
	2.20
	434
	160.58

	L69
	3096.4
	Es3x
	Mud stone
	1.10
	2.89
	4.79
	441
	435.33

	L69
	3098.4
	Es3x
	Mud stone
	1.93
	1.16
	6.63
	436
	343.52

	L69
	3099.4
	Es3x
	Mud stone
	1.47
	1.42
	5.11
	431
	347.62

	L69
	3100.65
	Es3x
	Mud stone
	1.41
	1.96
	6.34
	436
	449.65

	L69
	3101.4
	Es3x
	Mud stone
	1.37
	1.07
	4.55
	437
	332.12

	L69
	3102.4
	Es3x
	Mud stone
	1.74
	1.20
	5.28
	440
	303.45

	L69
	3103.4
	Es3x
	Mud stone
	1.75
	0.87
	5.43
	438
	310.29

	L69
	3104.4
	Es3x
	Mud stone
	1.92
	1.00
	6.70
	438
	348.96

	L69
	3105.4
	Es3x
	Mud stone
	2.00
	1.85
	7.71
	437
	385.50

	L69
	3106.4
	Es3x
	Mud stone
	1.63
	1.03
	5.74
	436
	352.15

	L69
	3107.65
	Es3x
	Mud stone
	1.55
	1.12
	4.29
	436
	276.77

	L69
	3108.4
	Es3x
	Mud stone
	1.75
	1.74
	5.39
	435
	308.00

	L69
	3109.4
	Es3x
	Mud stone
	1.72
	2.04
	5.26
	434
	305.81

	L69
	3110.4
	Es3x
	Mud stone
	1.50
	1.67
	4.60
	437
	306.67

	L69
	3111.4
	Es3x
	Mud stone
	1.24
	1.19
	3.73
	434
	300.81

	L69
	3112.4
	Es3x
	Mud stone
	1.46
	2.36
	4.51
	431
	308.90

	L69
	3113.9
	Es3x
	Mud stone
	1.88
	3.54
	6.27
	426
	333.51

	L69
	3114.9
	Es3x
	Mud stone
	1.21
	1.18
	3.35
	434
	276.86

	L69
	3115.9
	Es3x
	Mud stone
	1.78
	2.52
	5.68
	431
	319.10

	L69
	3116.9
	Es3x
	Mud stone
	1.53
	1.67
	4.44
	434
	290.20

	L69
	3117.9
	Es3x
	Mud stone
	1.20
	1.00
	2.92
	434
	243.33

	L69
	3118.9
	Es3x
	Mud stone
	1.44
	1.26
	3.56
	429
	247.22

	L69
	3120.8
	Es3x
	Mud stone
	0.98
	1.66
	2.16
	428
	220.41

	L69
	3121.55
	Es3x
	Mud stone
	1.35
	1.66
	3.60
	427
	266.67

	L69
	3123.05
	Es3x
	Mud stone
	1.56
	2.20
	5.16
	430
	330.77

	L69
	3124.05
	Es3x
	Oil sHale
	1.70
	2.52
	4.71
	427
	277.06

	L69
	3129.45
	Es3x
	Mud stone
	1.21
	0.80
	2.18
	425
	180.17

	L69
	3130.2
	Es3x
	Mud stone
	1.39
	1.65
	3.78
	426
	271.94

	L69
	3131.2
	Es3x
	Mud stone
	1.76
	0.88
	3.05
	434
	173.30



