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Fig. S-1. Simplified geological map of the Kovin deposit with sample locations
. 
Table S-I. The list of studied samples
 

	Field
	Borehole ID
	Coal Seam
	Sample ID
	Depth interval, m
	Lithotype

	B
	KB-79
	II
	2/79
	35.35-36.00
	Matrix coal (MC)

	
	
	II
	3/79
	36.80-37.60
	Mixture of matrix and xylite-rich coal (MXC)

	
	
	II
	4/79
	38.00-38.20
	Xylite-rich coal (XC)

	
	
	II
	5/79
	38.50-39.00
	Mixture of matrix and xylite-rich coal (MXC)

	
	
	II
	6/79
	39.00-39.10
	Mixture of matrix and mineral-rich coal (MMiC)

	
	
	II
	8/79
	40.15-40.65
	Mixture of matrix and xylite-rich coal (MXC)

	
	
	III
	11/79
	67.90-69.30
	Mixture of matrix and mineral-rich coal (MMiC)

	
	
	III
	14/79
	114.10-114.25
	Xylite-rich coal (XC)

	
	
	III
	16/79
	114.75-114.85
	Xylite-rich coal (XC)

	
	
	III
	17/79
	115.00-115.30
	Mixture of matrix and mineral-rich coal (MMiC)

	
	
	III
	18/79
	115.30-115.45
	Mixture of matrix and xylite-rich coal (MXC)

	
	
	III
	19/79
	115.45-116.00
	Mixture of matrix and mineral-rich coal (MMiC)

	
	
	III
	20/79
	116.05-116.30
	Mixture of matrix and mineral-rich coal (MMiC)

	
	KB-91
	I
	26/91
	22.50-24.25
	Matrix coal (MC)

	
	
	I
	27/91
	24.60-25.00
	Xylite-rich coal (XC)

	
	
	I
	28/91
	25.50-25.75
	Matrix coal (MC)

	
	
	I
	29/91
	25.75-26.35
	Xylite-rich coal (XC)

	
	
	I
	30/91
	26.35-27.65
	Matrix coal (MC)

	
	
	I
	31/91
	27.65-28.15
	Mixture of matrix and mineral-rich coal (MMiC)

	
	
	II
	33/91
	45.00-45.60
	Mixture of matrix and xylite-rich coal (MXC)

	
	
	II
	34/91
	45.60-46.05
	Xylite-rich coal (XC)

	
	
	II
	36/91
	47.05-48.35
	Mixture of matrix and mineral-rich coal (MMiC)

	
	
	II
	38/91
	49.30-49.50
	Xylite-rich coal (XC)

	
	
	II
	39/91
	50.60-50.90
	Mixture of matrix and mineral-rich coal (MMiC)

	
	
	II
	40/91
	51.60-52.85
	Matrix coal (MC)

	A
	GD-601
	I (Ia)
	42/601
	42.65-43.10
	Xylite-rich coal (XC)

	
	
	I (Ia)
	43/601
	43.10-43.50
	Matrix coal (MC)

	
	
	I (Ib)
	45/601
	75.50-76.00
	Mixture of matrix and xylite-rich coal (MXC)

	
	
	I (Ib)
	46/601
	76.00-76.40
	Matrix coal (MC)

	
	
	II
	48/601
	96.40-97.00
	Mixture of matrix and mineral-rich coal (MMiC)

	
	
	II
	49/601
	97.00-97.50
	Matrix coal (MC)

	
	GD-603
	I (Ia)
	50/603
	39.00-39.55
	Xylite-rich coal (XC)

	
	
	I (Ib)
	51/603
	65.15-65.35
	Matrix coal (MC)

	
	
	I (Ib)
	52/603
	65.60-65.70
	Xylite-rich coal (XC)

	
	
	I (Ib)
	53/603
	65.70-66.65
	Mixture of matrix and xylite-rich coal (MXC)

	
	
	II
	54/603
	88.00-88.12
	Xylite-rich coal (XC)

	
	
	II
	55/603
	88.40-88.60
	Mixture of matrix and xylite-rich coal (MXC)

	
	
	II
	56/603
	88.60-88.80
	Mixture of matrix and mineral-rich coal (MMiC)


Table S-II. The maceral composition based on mineral matter-free, vol. %
	Lithotype
	Sample ID
	Ta
	Ub
	Ac
	Dd
	Ge
	Chf
	HUMg
	Sph
	Cui
	Rj
	Suk

	MC
	2/79
	23.0
	14.2
	4.0
	40.2
	5.4
	2.0
	88.8
	1.8
	0.2
	0.2
	0.2

	MXC
	3/79
	24.0
	6.6
	16.6
	31.4
	2.8
	2.2
	83.6
	1.8
	0.3
	0.0
	0.3

	XC
	4/79
	52.7
	17.2
	4.2
	10.2
	3.4
	2.3
	90.0
	1.5
	0.0
	0.2
	0.0

	MXC
	5/79
	17.4
	12.9
	15.8
	33.6
	3.2
	5.3
	88.2
	2.2
	0.4
	0.4
	1.0

	MMiC
	6/79
	19.1
	17.2
	8.9
	34.8
	3.6
	6.0
	89.6
	1.6
	0.2
	0.2
	0.2

	MXC
	8/79
	15.2
	28.4
	7.0
	34.4
	3.2
	6.8
	95.0
	0.6
	0.0
	0.4
	0.2

	MMiC
	11/79
	9.5
	9.0
	12.5
	53.5
	3.3
	2.8
	90.6
	0.9
	0.0
	0.3
	0.0

	XC
	14/79
	18.0
	37.2
	2.6
	22.4
	4.6
	7.2
	92.0
	0.7
	0.0
	0.5
	0.4

	XC
	16/79
	12.0
	40.9
	0.6
	18.0
	7.7
	5.0
	84.2
	1.1
	0.0
	0.2
	1.0

	MMiC
	17/79
	2.6
	17.2
	8.4
	40.6
	4.2
	1.6
	74.6
	0.6
	0.0
	0.0
	0.0

	MXC
	18/79
	11.2
	25.8
	6.8
	30.6
	5.4
	1.4
	81.2
	1.8
	0.4
	0.2
	0.2

	MMiC
	19/79
	5.8
	23.8
	4.2
	35.0
	8.6
	1.6
	79.0
	1.2
	0.6
	0.6
	0.0

	MMiC
	20/79
	4.0
	16.8
	5.2
	50.8
	4.4
	2.3
	83.5
	1.0
	0.0
	0.8
	0.3

	MC
	26/91
	16.6
	19.8
	3.0
	40.0
	6.0
	6.9
	92.3
	0.7
	0.2
	0.4
	0.4

	XC
	27/91
	18.4
	38.0
	2.2
	24.9
	6.2
	2.0
	91.7
	0.8
	1.0
	0.4
	0.4

	MC
	28/91
	8.8
	25.4
	3.6
	41.4
	2.4
	2.6
	84.2
	1.8
	0.4
	1.2
	0.0

	XC
	29/91
	23.8
	36.1
	3.9
	18.2
	2.9
	4.6
	89.5
	1.2
	0.2
	0.8
	0.8

	MC
	30/91
	4.0
	25.1
	2.4
	39.8
	7.2
	3.1
	81.6
	1.1
	0.8
	0.2
	0.6

	MMiC
	31/91
	3.0
	17.3
	7.7
	58.4
	3.4
	2.3
	92.1
	1.0
	0.6
	0.8
	0.0

	MXC
	33/91
	6.3
	29.1
	2.2
	39.6
	4.0
	5.9
	87.1
	0.5
	0.2
	1.3
	0.2

	XC
	34/91
	14.6
	47.4
	1.6
	23.6
	2.2
	4.4
	93.8
	0.7
	0.2
	0.2
	0.4

	MMiC
	36/91
	8.0
	29.4
	3.6
	32.6
	8.4
	4.2
	86.2
	1.0
	0.2
	0.3
	0.0

	XC
	38/91
	24.2
	47.8
	1.7
	14.1
	3.0
	2.8
	93.6
	0.7
	0.2
	1.2
	0.5

	MMiC
	39/91
	7.2
	22.9
	1.3
	41.9
	6.1
	2.3
	81.7
	1.3
	0.5
	0.7
	0.0

	MC
	40/91
	8.2
	28.8
	3.0
	46.0
	4.6
	3.0
	93.6
	0.6
	0.4
	0.2
	0.4

	XC
	42/601
	22.0
	39.1
	3.2
	23.7
	5.6
	1.4
	95.0
	1.0
	0.6
	0.5
	0.2

	MC
	43/601
	8.4
	25.1
	2.2
	52.1
	4.0
	2.6
	94.4
	1.6
	0.0
	0.2
	0.2

	MXC
	45/601
	7.9
	27.3
	2.2
	47.5
	4.6
	2.5
	92.0
	0.7
	0.2
	0.7
	0.2

	MC
	46/601
	5.4
	27.5
	0.8
	47.6
	1.9
	1.6
	84.8
	1.8
	0.8
	0.2
	0.2

	MMiC
	48/601
	10.4
	26.8
	4.7
	42.8
	4.9
	3.9
	93.5
	0.8
	0.2
	1.1
	0.2

	MC
	49/601
	9.8
	28.2
	3.7
	39.5
	4.1
	5.6
	90.9
	0.2
	0.2
	0.4
	1.0

	XC
	50/603
	13.2
	44.7
	0.4
	16.8
	7.4
	4.3
	86.8
	1.2
	0.2
	0.4
	0.4

	MC
	51/603
	20.0
	45.6
	0.2
	17.8
	2.6
	3.4
	89.6
	1.4
	0.4
	0.6
	0.2

	XC
	52/603
	13.0
	47.4
	0.2
	22.6
	7.5
	1.9
	92.6
	1.9
	0.2
	0.2
	0.2

	MXC
	53/603
	5.3
	37.2
	2.1
	34.5
	3.8
	3.5
	86.4
	1.7
	0.2
	0.2
	0.7

	XC
	54/603
	22.7
	44.3
	0.2
	20.2
	1.5
	3.0
	91.9
	1.2
	0.2
	2.0
	0.2

	MXC
	55/603
	15.8
	32.0
	1.3
	37.6
	1.3
	1.4
	89.4
	1.7
	0.2
	1.6
	0.2

	MMiC
	56/603
	5.8
	32.2
	3.3
	36.1
	3.8
	4.2
	85.4
	1.7
	1.0
	1.0
	0.7

	Lithotype
	Sample ID
	All
	Ldm
	LIPn
	Fo
	Sfp
	Maq
	Fgr
	Ids
	INt
	MMu
	

	MC
	2/79
	0.7
	2.7
	5.8
	2.0
	0.4
	0.0
	1.6
	1.4
	5.4
	8.0
	

	MXC
	3/79
	0.7
	3.9
	7.0
	2.8
	1.2
	0.3
	0.4
	4.7
	9.4
	23.9
	

	XC
	4/79
	0.0
	1.9
	3.6
	3.0
	0.4
	0.2
	0.2
	2.6
	6.4
	9.9
	

	MXC
	5/79
	0.0
	3.4
	7.4
	0.5
	0.4
	0.0
	1.8
	1.7
	4.4
	8.6
	

	MMiC
	6/79
	0.2
	2.4
	4.8
	0.6
	0.3
	0.2
	1.0
	3.5
	5.6
	13.0
	

	MXC
	8/79
	0.0
	1.8
	3.0
	0.4
	0.0
	0.0
	0.8
	0.8
	2.0
	9.4
	

	MMiC
	11/79
	0.3
	1.4
	2.9
	1.3
	0.7
	0.4
	0.9
	3.2
	6.5
	29.7
	

	XC
	14/79
	0.0
	1.8
	3.4
	1.2
	0.4
	0.5
	0.8
	1.7
	4.6
	8.8
	

	XC
	16/79
	0.0
	0.3
	2.6
	4.2
	3.9
	0.2
	0.4
	4.5
	13.2
	3.3
	

	MMiC
	17/79
	0.0
	0.6
	1.2
	9.4
	1.2
	0.2
	0.2
	13.2
	24.2
	11.4
	

	MXC
	18/79
	0.0
	1.6
	4.2
	2.8
	0.8
	1.6
	0.6
	8.8
	14.6
	14.4
	

	MMiC
	19/79
	0.3
	2.2
	4.9
	2.8
	1.8
	1.2
	0.8
	9.5
	16.1
	13.5
	


Table S-II continued

	Lithotype
	Sample ID
	All
	Ldm
	LIPn
	Fo
	Sfp
	Maq
	Fgr
	Ids
	INt
	MMu

	MMiC
	20/79
	0.0
	0.7
	2.8
	2.0
	3.0
	0.4
	0.3
	8.0
	13.7
	20.4

	MC
	26/91
	0.0
	0.4
	2.1
	1.0
	0.4
	0.4
	1.2
	2.6
	5.6
	16.8

	XC
	27/91
	0.0
	1.4
	4.0
	0.8
	0.2
	0.2
	0.2
	2.9
	4.3
	4.2

	MC
	28/91
	0.2
	3.2
	6.8
	2.2
	0.2
	0.2
	1.0
	5.4
	9.0
	5.5

	XC
	29/91
	0.0
	2.0
	5.0
	1.0
	0.4
	0.4
	0.5
	3.2
	5.5
	8.8

	MC
	30/91
	0.0
	1.0
	3.7
	2.4
	0.5
	1.2
	0.2
	10.4
	14.7
	15.0

	MMiC
	31/91
	0.0
	1.6
	4.0
	1.4
	0.0
	0.3
	0.6
	1.6
	3.9
	22.9

	MXC
	33/91
	0.2
	2.5
	4.9
	1.8
	0.2
	0.2
	0.8
	5.0
	8.0
	14.8

	XC
	34/91
	0.0
	1.7
	3.2
	0.2
	0.4
	0.0
	1.7
	0.7
	3.0
	8.1

	MMiC
	36/91
	0.0
	1.7
	3.2
	2.6
	0.8
	0.2
	0.6
	6.4
	10.6
	13.9

	XC
	38/91
	0.0
	1.4
	4.0
	0.7
	0.3
	0.0
	0.7
	0.7
	2.4
	11.4

	MMiC
	39/91
	0.0
	1.8
	4.3
	1.0
	1.5
	0.0
	1.4
	10.1
	14.0
	15.9

	MC
	40/91
	0.0
	2.4
	4.0
	0.2
	0.2
	0.2
	1.2
	0.6
	2.4
	9.3

	XC
	42/601
	0.0
	0.7
	3.0
	0.5
	0.2
	0.0
	0.2
	1.1
	2.0
	11.2

	MC
	43/601
	0.0
	1.5
	3.5
	0.2
	0.4
	0.0
	0.2
	1.3
	2.1
	7.4

	MXC
	45/601
	0.5
	1.7
	4.0
	0.2
	0.7
	0.2
	0.9
	2.0
	4.0
	12.4

	MC
	46/601
	0.6
	1.0
	4.6
	2.7
	2.5
	0.6
	0.6
	4.2
	10.6
	11.5

	MMiC
	48/601
	0.2
	1.4
	3.9
	0.2
	0.5
	0.2
	0.2
	1.5
	2.6
	15.0

	MC
	49/601
	0.4
	2.1
	4.3
	1.0
	0.4
	0.4
	0.8
	2.2
	4.8
	9.9

	XC
	50/603
	0.0
	1.4
	3.6
	3.2
	1.0
	0.4
	0.6
	4.4
	9.6
	4.6

	MC
	51/603
	0.0
	2.2
	4.8
	2.0
	0.4
	0.2
	0.4
	2.6
	5.6
	4.3

	XC
	52/603
	0.0
	0.9
	3.4
	0.2
	0.8
	0.4
	0.8
	1.8
	4.0
	5.5

	MXC
	53/603
	0.2
	3.9
	6.9
	0.9
	0.2
	0.9
	1.2
	3.5
	6.7
	19.3

	XC
	54/603
	0.0
	2.2
	5.8
	0.2
	0.2
	0.0
	0.9
	1.0
	2.3
	7.8

	MXC
	55/603
	0.0
	2.3
	6.0
	0.5
	1.1
	0.5
	0.2
	2.3
	4.6
	17.8

	MMiC
	56/603
	0.0
	2.9
	7.3
	1.7
	0.7
	0.4
	0.4
	4.1
	7.3
	19.2


aT – Textinite; bU – Ulminite; cA – Attrinite; dD – Densinite; eG – Gelinite; fCh – Corpohuminite; gHUM – Total huminite; hSp – Sporinite; iCu – Cutinite; jR – Resinite; kSu – Suberinite; lAl – Alginite; mLd – Liptodetrinite; nLIP – Total liptinite; oF – Fusinite; pSf – Semifusinite; qMa – Macrinite; rFg – Funginite; sId – Inertodetrinite; tIN – Total inertinite; uMM – Total mineral matter.

Table S-III. Petrographic indices and bulk organic geochemical parameters 
	Lithotype
	Sample ID
	ΣGa /vol. %
	GIb
	TPIc
	VId
	GWIe
	TOCf /%
	Sg /%

	MC
	2/79
	43.85
	1.86
	0.93
	0.86
	1.35
	56.06
	1.88

	MXC
	3/79
	30.44
	0.84
	0.74
	0.65
	1.28
	24.23
	1.67

	XC
	4/79
	24.03
	0.48
	5.15
	3.97
	0.35
	52.90
	2.87

	MXC
	5/79
	39.69
	1.46
	0.73
	0.65
	1.10
	44.67
	0.78

	MMiC
	6/79
	44.43
	1.81
	0.98
	0.79
	1.27
	20.21
	0.51

	MXC
	8/79
	52.12
	2.97
	1.23
	1.03
	1.06
	45.79
	3.34

	MMiC
	11/79
	47.96
	2.48
	0.34
	0.31
	2.88
	8.31
	0.21

	XC
	14/79
	51.73
	2.86
	2.49
	2.05
	0.74
	51.64
	1.53

	XC
	16/79
	52.11
	3.01
	3.30
	2.71
	0.64
	57.01
	1.33

	MMiC
	17/79
	44.47
	1.77
	0.63
	0.49
	2.05
	27.16
	0.82

	MXC
	18/79
	44.58
	2.01
	1.06
	0.90
	1.18
	43.97
	1.45

	MMiC
	19/79
	49.60
	2.76
	0.84
	0.71
	1.74
	48.90
	1.70

	MMiC
	20/79
	51.94
	3.66
	0.45
	0.43
	3.00
	27.52
	2.13

	MC
	26/91
	52.96
	2.89
	1.02
	0.86
	1.77
	37.36
	1.80

	XC
	27/91
	50.31
	2.68
	2.17
	1.91
	0.64
	50.80
	1.98

	MC
	28/91
	49.82
	3.48
	0.86
	0.74
	1.37
	29.97
	1.73

	XC
	29/91
	43.82
	1.86
	2.91
	2.36
	0.54
	49.29
	1.41

	MC
	30/91
	53.67
	3.60
	0.80
	0.65
	2.07
	29.58
	3.33

	MMiC
	31/91
	56.37
	5.72
	0.36
	0.35
	3.11
	26.10
	4.40

	MXC
	33/91
	55.86
	4.89
	1.03
	0.80
	1.71
	39.65
	1.46

	XC
	34/91
	54.14
	4.41
	2.64
	2.32
	0.60
	48.67
	1.65

	MMiC
	36/91
	54.10
	3.22
	1.21
	0.95
	1.44
	26.22
	1.35

	XC
	38/91
	47.38
	2.37
	4.78
	4.22
	0.42
	51.58
	0.80

	MMiC
	39/91
	51.74
	3.42
	0.77
	0.64
	2.11
	39.27
	1.00

	MC
	40/91
	57.69
	6.50
	0.82
	0.75
	1.57
	33.71
	0.92

	XC
	42/601
	49.16
	2.40
	2.34
	2.23
	0.65
	40.44
	2.28

	MC
	43/601
	58.25
	6.60
	0.67
	0.63
	1.85
	39.93
	2.85

	MXC
	45/601
	57.17
	6.30
	0.76
	0.70
	1.79
	40.72
	1.86

	MC
	46/601
	53.77
	5.90
	0.76
	0.76
	1.86
	41.38
	1.69

	MMiC
	48/601
	55.49
	4.39
	0.87
	0.79
	1.59
	23.70
	2.94

	MC
	49/601
	55.02
	4.41
	1.02
	0.86
	1.42
	41.01
	0.97

	XC
	50/603
	52.91
	3.12
	3.72
	2.80
	0.57
	53.16
	1.67

	MC
	51/603
	48.49
	2.70
	3.90
	3.10
	0.43
	57.97
	0.82

	XC
	52/603
	56.28
	4.76
	2.69
	2.51
	0.62
	56.69
	1.68

	MXC
	53/603
	55.17
	6.45
	1.25
	1.05
	1.37
	27.12
	1.63

	XC
	54/603
	47.72
	2.80
	3.44
	3.01
	0.48
	56.06
	1.67

	MXC
	55/603
	49.30
	3.59
	1.26
	1.22
	1.18
	17.14
	1.07

	MMiC
	56/603
	53.73
	4.86
	1.10
	0.97
	1.53
	8.04
	0.22

	Lithotype
	Sample ID
	Qgh /

MJ kg-1
	Qdi /

MJ kg-1
	Ash, %
	Bitumen, mg 
(g TOC)-1
	Saturated hydrocar-bons, %
	Aromatic hydrocar-bons, %
	Asphaltenes+ NSOj compounds, %

	MC
	2/79
	25.9
	24.8
	19.00
	65.99
	1.04
	3.39
	95.56

	MXC
	3/79
	18.9
	17.8
	59.84
	87.97
	1.94
	2.26
	95.81

	XC
	4/79
	26.1
	25.1
	20.63
	59.63
	2.11
	3.01
	94.88

	MXC
	5/79
	24.8
	23.7
	28.02
	62.07
	1.25
	4.74
	94.01

	MMiC
	6/79
	17.9
	17.0
	63.83
	44.25
	0.91
	2.13
	96.96

	MXC
	8/79
	25.1
	23.9
	25.70
	36.78
	3.21
	2.75
	94.04

	MMiC
	11/79
	15.7
	14.3
	78.20
	39.66
	2.05
	3.22
	94.74

	XC
	14/79
	26.3
	25.3
	12.62
	52.62
	1.08
	2.16
	96.76

	XC
	16/79
	25.6
	24.6
	8.66
	22.65
	1.45
	2.54
	96.01

	MMiC
	17/79
	23.5
	22.5
	56.29
	39.40
	1.75
	0.70
	97.54

	MXC
	18/79
	24.2
	23.3
	27.62
	51.75
	1.49
	1.19
	97.32


Table S-III continued

	Lithotype
	Sample ID
	Qgh /

MJ kg-1
	Qdi /

MJ kg-1
	Ash, %
	Bitumen, mg 
(g TOC)-1
	Saturated hydrocar-bons, %
	Aromatic hydrocar-bons, %
	Asphaltenes+ NSOj compounds, %

	MMiC
	19/79
	25.8
	24.8
	25.51
	81.28
	1.94
	3.23
	94.84

	MMiC
	20/79
	21.3
	20.3
	58.27
	34.78
	2.27
	1.70
	96.02

	MC
	26/91
	23.3
	22.1
	42.91
	72.18
	4.27
	3.73
	92.00

	XC
	27/91
	25.1
	24.1
	17.90
	48.64
	2.50
	2.19
	95.31

	MC
	28/91
	23.0
	21.7
	50.85
	64.37
	1.13
	3.38
	95.49

	XC
	29/91
	25.3
	24.2
	20.08
	54.20
	0.97
	2.27
	96.75

	MC
	30/91
	22.8
	22.1
	40.76
	38.13
	1.24
	3.72
	95.04

	MMiC
	31/91
	21.0
	20.1
	52.56
	60.52
	1.30
	3.26
	95.44

	MXC
	33/91
	24.3
	23.3
	35.95
	75.09
	1.28
	1.92
	96.81

	XC
	34/91
	25.9
	24.8
	21.74
	54.29
	1.57
	1.89
	96.54

	MMiC
	36/91
	21.2
	19.9
	56.11
	131.69
	0.60
	1.79
	97.62

	XC
	38/91
	25.5
	24.4
	16.38
	46.25
	1.09
	1.09
	97.83

	MMiC
	39/91
	24.4
	23.3
	37.05
	73.43
	2.10
	3.89
	94.01

	MC
	40/91
	23.9
	22.6
	37.92
	58.30
	0.65
	2.28
	97.07

	XC
	42/601
	24.2
	23.2
	31.36
	57.62
	10.57
	4.38
	85.05

	MC
	43/601
	24.3
	23.3
	34.23
	43.43
	8.58
	4.48
	86.94

	MXC
	45/601
	23.8
	22.7
	35.43
	47.30
	2.24
	3.19
	94.57

	MC
	46/601
	23.4
	22.5
	24.40
	55.28
	1.75
	1.75
	96.49

	MMiC
	48/601
	20.2
	19.1
	57.75
	100.17
	0.91
	1.52
	97.56

	MC
	49/601
	24.2
	23.1
	34.11
	105.33
	2.93
	2.05
	95.01

	XC
	50/603
	26.0
	24.9
	18.69
	52.94
	1.18
	2.35
	96.47

	MC
	51/603
	28.3
	27.2
	16.86
	36.89
	1.24
	2.17
	96.59

	XC
	52/603
	26.4
	25.5
	12.58
	28.77
	1.42
	1.98
	96.60

	MXC
	53/603
	22.3
	21.1
	52.90
	75.55
	1.75
	2.05
	96.20

	XC
	54/603
	27.8
	26.7
	13.85
	64.38
	1.42
	2.49
	96.09

	MXC
	55/603
	21.7
	20.9
	54.98
	52.94
	2.92
	2.50
	94.58

	MMiC
	56/603
	16.9
	16.3
	68.60
	41.36
	5.24
	2.80
	91.96


aΣG = Gelinite + Corpohuminite + 0.67 (Ulminite + Densinite), (mineral matter-free basis); bGI – Gelification Index = (Ulminite + Corpohuminite + Densinite + Macrinite)/(Textinite + Attrinite + Fusinite + Inertodetrinite); cTPI – Tissue Preservation Index = (Textinite + Ulminite + Corpohuminite + Fusinite)/(Attrinite + Densinite + Macrinite); dVI – Vegetation Index = (Telohuminite + Fusinite + Semifusinite + Cutinite + Sporinite + Suberinite + Resinite)/(Detrohuminite + Inertodetrinite + Alginite + Liptodetrinite + Other liptinites); eGWI – Groundwater Index = (Gelohuminite + Densinite + Mineral Matter)/(Telohuminite + Attrinite); fTOC – Total organic carbon content, dry basis; gS – Total sulphur content, dry basis; hQg – Gross calorific value; iQd – Net calorific value; jNSO – Polar fraction, which contains nitrogen, sulphur and oxygen compounds. 
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Fig. S-2. Evaluation of usefulness of investigated lithotypes in fluidized bed gasification based on petrographic composition
. 

For the abbreviations of parameters, see the legend of Tables I and S-II.
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Fig. S-3. GI vs. TPI (a) and GWI vs. VI (b) plots
. 
For the abbreviations of parameters, see the legend of Tables II and S-III.
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Fig. S-4. TIC (Total Ion Current) of saturated fraction typical for investigated lithotypes
. 

Peak assignments: n-Alkanes are labelled according to their carbon number; Pr – Pristane; Ph – Phytane; ΔPr – Pristene; D1, D2 – Isopimaradienes; D3 – Norpimarane; D4 – Beyerane; D5 – Isophyllocladene; D6 – Fichtelite; D7 – Pimarane; D8 – 16((H)-Phyllocladane; D9 – 16((H)-Kaurane; D10 – Dehydroabietane isomer; D11 – Dehydroabietane; T1 – Des-A-olean-13(18)-ene; T2 – Des-A-olean-12-ene; Std – Standard; T3 – Des-A-lupane; T4 – Des-A-urs-13(18)-ene; ββ, βα and αβ designate configurations at C-17 and C-21 in hopanes; (R) designates configuration at C-22 in hopanes.
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Fig. S-5. TIC (Total Ion Current) of aromatic fraction typical for investigated lithotypes
. 
Peak assignments: 1 – Dihydro-ar-curcumene; 2 – Cuparene; 3 – Calamenene; 4 – Eudalene; 5 – Cadina-1(10),6,8-triene; 6 – Methyldibenzofuran; 7 – 5,6,7,8-Tetrahydrocadalene; 8 – Cadalene; 9 – Isocadalene; 10 – Phenanthrene; 11 – 19-Norabieta-8,11,13-triene; 12 – 19-Norabieta-6,8,11,13-tetraene; 13 – 16,17-Bisnordehydroabietane; 14, 15 – Hibanes; 16 – 18-Norabieta-6,8,11,13-tetraene; 17 – 18-Norabieta-8,11,13-triene; 18 – 16((H)-Phyllocladane; 19 – Fluoranthene; 20 – Dehydroabietane isomer; 21 – Dehydroabietane; 22 – Pyrene; 23 – 1,2,3,4-Tetrahydroretene; 24 – 2-Methyl, 1-(4’-methylpentyl), 6-i-propyl-naphthalene; 25 – Simonellite; 26 – Totarane; 27 – Sempervirane; 28 – Retene; 29 – 4-methyl, 4,5-Dihydropyrene; 30 – Des-A-olean-diene; Std – Standard; 31 – 2-Methylretene; 32 – 3,4,7,12a-Tetramethyl-1,2,3,4,4a,11,12,12a-octahydrochrysene; 33 – 3,3,7,12a-Tetramethyl-1,2,3,4,4a,11,12,12a-octahydrochrysene; 34 – Pentamethyldodecahydrochrysene; 35,36 – Methylchrysenes; 37 – 3,4,7-Trimethyl-1,2,3,4-tetrahydrochrysene; 38 – 3,3,7-Trimethyl-1,2,3,4-tetrahydrochrysene; 39 – Perylene; 40 – Pentanorlupa-1,3,5(10)-triene; 41 – C27Hop-17(21)-ene; 42 – D-ring monoaromatic hopane; 43 – 24,25-Dinorursa-1,3,5(10),12-tetraene; 44 – 24,25-Dinorlupa-1,3,5(10)-triene; 45 – Norlanosta(eupha)hexaene; 46 – C,D-ring diaromatic hopane; 47 – 1,2,4a,9-Tetramethyl-1,2,3,4,4a, 5,6,14b-octahydropicene; 48 – 2,2,4a,9-Tetramethyl-1,2,3,4,4a,5,6,14b-octahydropicene; 49 – 4-Methyl, 24-ethyl, 19-norcholesta-1,3,5(10)-triene; 50 – B,C,D-ring triaromatic hopane; 51 – A,B,C,D-ring tetraaromatic hopane (7-Methyl, 3’-ethyl, 1,2-cyclopentanochrysene); 52 – 1,2,9-Trimethyl-1,2,3,4-tetrahydropicene; 53 – 2,2,9-Trimethyl-1,2,3,4-tetrahydropicene; 54 – C31 Benzohopane cyclised at C-16.
Table S-IV. Contents of biomarkers, μg (g TOC)-1 and values of biomarker ratios 
	Lithotype
	Sample ID
	Dia
	Trib
	n-Alkanes
	Hopanoids
	Steroids

	MC
	2/79
	1139.31
	84.63
	590.43
	259.21
	25.84

	MXC
	3/79
	1108.06
	318.22
	1483.32
	322.86
	13.82

	XC
	4/79
	1626.55
	131.93
	300.02
	499.94
	18.87

	MXC
	5/79
	2934.05
	203.75
	275.28
	228.14
	20.05

	MMiC
	6/79
	613.16
	130.70
	373.30
	176.00
	33.36

	MXC
	8/79
	390.34
	155.99
	598.21
	312.20
	35.09

	MMiC
	11/79
	741.27
	118.40
	578.86
	128.63
	17.27

	XC
	14/79
	981.63
	55.91
	111.70
	243.18
	54.84

	XC
	16/79
	321.58
	49.55
	178.48
	111.41
	10.54

	MMiC
	17/79
	235.91
	40.32
	195.62
	53.71
	3.45

	MXC
	18/79
	667.59
	30.43
	296.06
	162.14
	20.43

	MMiC
	19/79
	1030.30
	15.60
	507.78
	263.41
	15.13

	MMiC
	20/79
	691.39
	111.94
	292.94
	220.98
	27.81

	MC
	26/91
	3463.61
	84.66
	567.22
	417.51
	45.51

	XC
	27/91
	1544.68
	77.73
	179.78
	135.10
	23.63

	MC
	30/91
	1152.86
	206.61
	149.17
	213.27
	25.20

	MMiC
	36/91
	1973.07
	187.79
	255.32
	143.52
	15.22

	XC
	38/91
	361.40
	92.68
	251.35
	93.81
	14.46

	MMiC
	39/91
	1228.42
	277.47
	493.94
	355.86
	28.80

	MC
	40/91
	439.23
	196.65
	529.10
	152.65
	27.95

	MXC
	45/601
	1297.23
	63.75
	248.43
	148.95
	25.00

	MC
	46/601
	401.86
	90.64
	639.55
	187.27
	9.21

	MMiC
	48/601
	1154.87
	133.22
	104.93
	59.10
	17.27

	MC
	49/601
	2603.85
	59.40
	708.22
	239.95
	22.39

	MC
	51/603
	343.12
	64.56
	239.35
	139.64
	10.04

	XC
	52/603
	286.72
	65.96
	263.16
	156.83
	33.57

	MXC
	53/603
	1176.59
	149.07
	458.98
	288.81
	21.11

	XC
	54/603
	1986.93
	52.67
	62.40
	93.62
	12.36

	MXC
	55/603
	1842.38
	124.73
	388.71
	117.31
	8.78

	MMiC
	56/603
	1278.70
	130.57
	1076.70
	301.19
	8.56

	Lithotype
	Sample ID
	Proportion of Di 
	Diterpenoids/ n-Alkanes
	Di/(Di+Tri)
	Aromatic Di
	Perylene

	MC
	2/79
	0.54
	1.93
	0.931
	215.68
	7.36

	MXC
	3/79
	0.34
	0.75
	0.777
	182.78
	23.16

	XC
	4/79
	0.63
	5.42
	0.925
	481.57
	18.16

	MXC
	5/79
	0.80
	10.66
	0.935
	408.89
	21.42

	MMiC
	6/79
	0.46
	1.64
	0.824
	192.67
	14.50

	MXC
	8/79
	0.26
	0.65
	0.714
	157.46
	3.60

	MMiC
	11/79
	0.47
	1.28
	0.862
	139.40
	9.44

	XC
	14/79
	0.68
	8.79
	0.946
	148.89
	7.03

	XC
	16/79
	0.48
	1.80
	0.866
	43.90
	1.94

	MMiC
	17/79
	0.45
	1.21
	0.854
	97.99
	3.65

	MXC
	18/79
	0.57
	2.25
	0.956
	135.81
	7.40

	MMiC
	19/79
	0.56
	2.03
	0.985
	117.19
	0.57

	MMiC
	20/79
	0.51
	2.36
	0.861
	384.65
	19.87

	MC
	26/91
	0.76
	6.11
	0.976
	213.45
	2.36

	XC
	27/91
	0.79
	8.59
	0.952
	165.34
	4.26

	MC
	30/91
	0.66
	7.73
	0.848
	383.88
	15.68

	MMiC
	36/91
	0.77
	7.73
	0.913
	280.98
	24.99

	XC
	38/91
	0.44
	1.44
	0.796
	48.69
	4.41


Table S-IV continued

	Lithotype
	Sample ID
	Proportion of Di 
	Diterpenoids/ n-Alkanes
	Di/(Di+Tri)
	Aromatic Di
	Perylene

	MMiC
	39/91
	0.52
	2.49
	0.816
	122.27
	20.92

	MC
	40/91
	0.33
	0.83
	0.691
	97.65
	16.64

	MXC
	45/601
	0.73
	5.22
	0.953
	173.16
	8.19

	MC
	46/601
	0.30
	0.63
	0.816
	56.51
	3.69

	MMiC
	48/601
	0.79
	11.01
	0.897
	366.77
	N.D.c

	MC
	49/601
	0.72
	3.68
	0.978
	100.47
	8.49

	MC
	51/603
	0.43
	1.43
	0.842
	71.38
	5.26

	XC
	52/603
	0.36
	1.09
	0.813
	35.67
	2.06

	MXC
	53/603
	0.56
	2.56
	0.888
	147.25
	15.51

	XC
	54/603
	0.90
	31.84
	0.974
	377.30
	7.12

	MXC
	55/603
	0.74
	4.74
	0.937
	139.48
	11.63

	MMiC
	56/603
	0.46
	1.19
	0.907
	135.59
	20.04


aDi – Diterpenoids; bTri – Non-hopanoid triterpenoids; cN.D. – Not determined. 
Note: Biomarkers in the samples 28/91, 29/91, 31/91, 33/91, 34/91, 42/601, 43/601 and 50/603 have not been analysed.
Table S-V. The δ13C values of individual diterpenoids and non-hopanoid triterpenoids of selected samples

	Lithotype
	Sample ID
	Beyerane
	Pimarane
	16α(H)-Phyllocladane
	Dehydroabietane
	Simonellite
	Retene
	24,25-Dinorlupa-1,3,5(10)-triene
	2,2,4a,9-Tetramethyl-1,2,3,4,4a,5,6,14b-octahydropicene

	MC
	2/79
	-25.3
	-25.9
	-26.9
	-25.5
	-25.9
	-27.6
	-28.1
	N.D.a

	MXC
	3/79
	N.D.
	N.D.
	
	-26.4
	-26.8
	-28.3
	-28.9
	-30.7

	XC
	4/79
	-25.3
	-25.9
	-26.3
	-26.4
	-26.9
	N.D.
	-29.3
	N.D.

	MXC
	5/79
	N.D.
	N.D.
	N.D.
	-27.0
	-27.4
	N.D.
	N.D.
	N.D.

	MMiC
	6/79
	N.D.
	N.D.
	N.D.
	-26.8
	-26.7
	N.D.
	N.D.
	N.D.

	MXC
	8/79
	-26.0
	-25.4
	-26.9
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	MMiC
	11/79
	-26.9
	-27.4
	-27.3
	-25.2
	-25.2
	N.D.
	-29.3
	-30.5

	XC
	16/79
	-27.3
	-27.0
	-26.7
	-26.6
	-27.3
	-28.1
	-28.2
	-30.0

	MXC
	18/79
	N.D.
	N.D.
	N.D.
	-27.0
	-27.5
	N.D.
	N.D.
	N.D.

	XC
	27/91
	-25.8
	-26.4
	-26.4
	-27.4
	-28.2
	N.D.
	-30.3
	N.D.

	MC
	30/91
	-25.1
	-25.9
	-26.0
	-27.2
	-28.1
	-29.3
	N.D.
	-30.3

	MXC
	33/91
	-26.0
	-26.1
	-26.1
	-25.8
	-26.2
	N.D.
	-29.6
	N.D.

	XC
	34/91
	-25.8
	-26.1
	-26.6
	-26.8
	-26.8
	-28.1
	-29.2
	-29.6

	XC
	38/91
	-26.3
	-27.5
	-27.8
	-26.4
	-26.6
	-29.6
	-29.0
	-30.0

	MC
	40/91
	-25.5
	-26.2
	-26.9
	-26.7
	-26.9
	-27.9
	-29.2
	-29.8

	MXC
	45/601
	-25.7
	-26.5
	-26.8
	-27.0
	-26.5
	-28.9
	-27.4
	-27.8

	MC
	46/601
	-26.1
	-25.7
	-26.4
	-27.1
	-27.3
	N.D.
	-28.6
	-29.1

	MMiC
	48/601
	-25.6
	-25.6
	-27.1
	-27.2
	-28.4
	-28.5
	-27.9
	-27.9

	MC
	49/601
	-27.0
	-27.0
	-27.4
	-27.1
	-27.7
	N.D.
	-27.6
	-28.5

	XC
	50/603
	-26.1
	-27.1
	-26.3
	-27.5
	-27.8
	N.D.
	-28.6
	-28.7

	MC
	51/603
	-25.6
	-26.0
	-26.9
	-26.7
	-25.9
	-28.0
	N.D.
	-28.5

	XC
	52/603
	N.D.
	N.D.
	N.D.
	-27.2
	-26.7
	-30.7
	-28.6
	-29.9

	MXC
	53/603
	N.D.
	N.D.
	N.D.
	-26.2
	-26.4
	N.D.
	-29.7
	-29.8

	XC
	54/603
	-26.9
	-26.74
	-27.3
	-27.0
	-28.1
	-27.4
	-28.1
	-28.6

	MMiC
	56/603
	-25.8
	-26.64
	-26.7
	-25.5
	-25.8
	-28.2
	N.D.
	N.D.


aN.D. – Not determined.
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Fig. S-6. Average carbon isotopic compositions of individual biomarkers for investigated lithotypes
. 
Beyer. – Beyerane; Pim. – Pimarane; 16((H)-Phyl. – 16((H)-Phyllocladane; Dehab. – Dehydroabietane; Simonel. – Simonellite; Dinorlupatriene – 24,25-Dinorlupa-1,3,5(10)-triene; Tetramethyloctahydropicene – 2,2,4a,9-Tetramethyl-1,2,3,4,4a,5,6,14b-octahydropicene; β designates configuration at C-17 in C27 hopane; ββ designate configurations at C-17 and C-21 in C29 hopane; D-MH – D-ring monoaromatic hopane; ABCD-TeH – A,B,C,D-ring tetraaromatic hopane.
Table S-VI. Parameters calculated from distributions and abundances of n-alkanes and sterenes, and contents of main individual hopanoids, μg (g TOC)-1
	Lithotype
	Sample ID
	CPIa
	Proportion of C15-C20 n-alkanes
	Proportion of C21-C25 n-alkanes
	Proportion of C26-C35 n-alkanes
	C30 Hop-17(21)-ene
	C27 17((H)-Hopane

	MC
	2/79
	5.47
	0.08
	0.16
	0.76
	87.09
	9.95

	MXC
	3/79
	4.88
	0.04
	0.35
	0.62
	102.17
	27.56

	XC
	4/79
	1.67
	0.03
	0.23
	0.73
	72.31
	13.73

	MXC
	5/79
	2.59
	0.04
	0.16
	0.80
	57.75
	6.36

	MMiC
	6/79
	2.44
	0.10
	0.20
	0.70
	68.37
	9.81

	MXC
	8/79
	4.05
	0.07
	0.24
	0.69
	112.92
	21.39

	MMiC
	11/79
	4.38
	0.13
	0.33
	0.54
	35.55
	10.63

	XC
	14/79
	3.51
	0.12
	0.23
	0.65
	66.89
	8.43

	XC
	16/79
	1.24
	0.06
	0.28
	0.66
	40.77
	7.38

	MMiC
	17/79
	2.78
	0.20
	0.32
	0.47
	9.01
	6.39

	MXC
	18/79
	2.97
	0.11
	0.25
	0.64
	48.38
	11.50

	MMiC
	19/79
	3.35
	0.07
	0.35
	0.58
	81.34
	19.30

	MMiC
	20/79
	3.25
	0.09
	0.32
	0.59
	22.68
	7.06

	MC
	26/91
	N.D.e
	0.09
	0.25
	0.66
	129.77
	45.38

	XC
	27/91
	5.72
	0.12
	0.18
	0.70
	21.81
	5.00

	MC
	30/91
	1.23
	0.14
	0.23
	0.62
	17.20
	7.98

	MMiC
	36/91
	2.39
	0.13
	0.51
	0.36
	29.33
	2.36

	XC
	38/91
	2.86
	0.07
	0.27
	0.66
	24.16
	4.76

	MMiC
	39/91
	6.89
	0.19
	0.20
	0.61
	78.48
	107.53

	MC
	40/91
	3.06
	0.08
	0.18
	0.73
	70.82
	10.01

	MXC
	45/601
	3.26
	0.14
	0.19
	0.66
	46.45
	10.83

	MC
	46/601
	6.95
	0.08
	0.26
	0.66
	66.28
	25.61

	MMiC
	48/601
	2.45
	0.18
	0.28
	0.53
	16.72
	5.49

	MC
	49/601
	5.73
	0.20
	0.22
	0.57
	129.99
	19.34

	MC
	51/603
	1.26
	0.11
	0.24
	0.65
	31.22
	9.13

	XC
	52/603
	3.71
	0.07
	0.35
	0.58
	33.40
	11.80

	MXC
	53/603
	3.37
	0.11
	0.23
	0.66
	82.76
	18.60

	XC
	54/603
	4.85
	0.18
	0.26
	0.56
	15.71
	3.96

	MXC
	55/603
	4.67
	0.31
	0.23
	0.46
	21.10
	9.51

	MMiC
	56/603
	2.87
	0.20
	0.25
	0.54
	0.00
	43.84

	Lithotype
	Sample ID
	C29 17((H)21((H)-Hopane
	C31 17((H)21((H) 22(R)-Hopane
	C28 28.30-Bisnorneohop-13(18)-ene
	C27 Sb /%
	C28 Sc /%
	C29 Sd /%

	MC
	2/79
	8.87
	0.00
	14.60
	1.43
	4.03
	94.54

	MXC
	3/79
	15.47
	8.73
	12.04
	2.64
	2.76
	94.6

	XC
	4/79
	8.25
	172.00
	6.15
	5.67
	11.20
	83.13

	MXC
	5/79
	4.52
	10.40
	2.84
	2.76
	12.50
	84.74

	MMiC
	6/79
	5.32
	21.21
	3.90
	1.69
	6.23
	92.08

	MXC
	8/79
	9.41
	41.01
	19.40
	0.69
	7.48
	91.83

	MMiC
	11/79
	8.18
	7.33
	11.45
	8.24
	11.04
	80.73

	XC
	14/79
	4.02
	41.11
	16.67
	0.71
	6.29
	93.00

	XC
	16/79
	3.02
	2.85
	23.08
	0.59
	2.08
	97.33

	MMiC
	17/79
	0.00
	10.22
	0.00
	1.53
	8.34
	90.13

	MXC
	18/79
	8.25
	4.53
	10.45
	1.84
	9.66
	88.5

	MMiC
	19/79
	10.24
	22.54
	15.31
	1.00
	7.03
	91.98

	MMiC
	20/79
	4.84
	6.87
	6.78
	0.69
	9.55
	89.76

	MC
	26/91
	27.89
	43.79
	30.55
	N.D.
	N.D.
	N.D.

	XC
	27/91
	3.47
	5.31
	7.93
	1.33
	7.40
	91.26


Table S-VI continued

	Lithotype
	Sample ID
	C29 17((H)21((H)-Hopane
	C31 17((H)21((H) 22(R)-Hopane
	C28 28.30-Bisnorneohop-13(18)-ene
	C27 Sb /%
	C28 Sc /%
	C29 Sd /%

	MC
	30/91
	4.83
	4.26
	3.48
	3.35
	10.05
	86.60

	MMiC
	36/91
	6.02
	3.88
	12.94
	2.56
	8.92
	88.52

	XC
	38/91
	4.31
	5.41
	7.34
	1.43
	9.99
	88.58

	MMiC
	39/91
	16.22
	18.66
	16.31
	0.58
	4.01
	95.41

	MC
	40/91
	6.57
	7.52
	24.58
	0.85
	6.52
	92.63

	MXC
	45/601
	6.40
	1.47
	6.38
	1.45
	4.85
	93.70

	MC
	46/601
	15.85
	2.94
	9.69
	0.95
	5.65
	93.40

	MMiC
	48/601
	1.96
	0.79
	0.81
	3.39
	6.63
	89.98

	MC
	49/601
	10.32
	5.48
	11.28
	1.25
	6.50
	92.25

	MC
	51/603
	4.83
	31.38
	4.55
	1.63
	7.91
	90.46

	XC
	52/603
	7.05
	2.46
	27.33
	1.72
	2.88
	95.40

	MXC
	53/603
	11.08
	8.88
	13.87
	1.84
	7.41
	90.76

	XC
	54/603
	1.97
	11.65
	1.24
	1.61
	10.64
	87.75

	MXC
	55/603
	5.94
	4.49
	5.19
	2.99
	7.57
	89.44

	MMiC
	56/603
	24.49
	47.94
	38.34
	2.68
	5.52
	91.80


aCPI – Carbon Preference Index determined for distribution of n-alkanes C23-C33, CPI = 1/2 [Σodd(n-C23 - n-C33)/Σeven(n-C22 - n-C32) + Σodd(n-C23 - n-C33)/Σeven(n-C24 - n-C34)]; bC27 S = 100xC27(Δ2 + Δ4 + Δ5)-Sterenes/Σ(C27-C29)(Δ2 + Δ4 + Δ5)-Sterenes; cC28 S = 100xC28(Δ2 + Δ4 + Δ5)-Sterenes/Σ(C27-C29)(Δ2 + Δ4 + Δ5)-Sterenes; dC29 S = 100xC29(Δ2 + Δ4 + Δ5)-Sterenes/Σ(C27-C29)(Δ2 + Δ4 + Δ5)-Sterenes; eN.D. – Not determined.
Table S-VII. The δ13C values of individual n-alkanes and hopanoids of selected samples 

	Lithotype
	Sample ID
	n-C25
	n-C27
	n-C29
	n-C31
	n-C33
	C30 Hop-17(21)-ene

	MC
	2/79
	-30.2
	-31.5
	-31.7
	-31.8
	-30.2
	-44.9

	MXC
	3/79
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	XC
	4/79
	-29.7
	-31.4
	-31.2
	-31.7
	-30.5
	-39.0

	MXC
	5/79
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	MMiC
	6/79
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	MXC
	8/79
	-30.2
	-30.9
	-31.1
	-31.5
	-31.3
	-41.7

	MMiC
	11/79
	-29.7
	-30.6
	-30.9
	-29.2
	-31.0
	-45.8

	XC
	16/79
	-27.2
	-29.1
	-28.9
	-29.7
	-29.0
	-39.9

	MXC
	18/79
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	XC
	27/91
	-29.1
	-30.7
	-30.6
	-31.4
	-30.2
	-39.1

	MC
	30/91
	-29.7
	-30.7
	-30.0
	-30.2
	-29.4
	-41.6

	MXC
	33/91
	-30.5
	-31.0
	-31.7
	N.D. a
	-30.7
	-46.1

	XC
	34/91
	-30.2
	-31.0
	-30.9
	-31.6
	-29.5
	-47.4

	XC
	38/91
	-28.8
	-30.1
	-30.6
	-30.8
	-30.4
	-40.3

	MMiC
	39/91
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	MC
	40/91
	-30.2
	-31.6
	-32.0
	N.D.
	-31.4
	-46.5

	MXC
	45/601
	-28.9
	-30.5
	-31.1
	-31.3
	-30.3
	-45.5

	MC
	46/601
	-28.2
	-29.4
	-29.4
	-29.5
	-30.6
	-45.5

	MMiC
	48/601
	-29.8
	-31.5
	-31.0
	-31.3
	-30.4
	-44.5

	MC
	49/601
	-29.3
	-31.5
	-31.6
	-31.7
	-30.6
	-44.7

	XC
	50/603
	-29.0
	-30.2
	-29.2
	-29.7
	-29.0
	-42.4

	MC
	51/603
	-29.7
	-30.9
	-30.8
	-31.3
	-31.5
	-44.0

	XC
	52/603
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	MXC
	53/603
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	XC
	54/603
	N.D.
	-31.9
	-31.8
	-31.8
	-30.9
	-51.3

	MMiC
	56/603
	-28.9
	-30.8
	-30.8
	-31.3
	-31.1
	N.D.

	Lithotype
	Sample ID
	C27 17((H)-Hopane
	C29 17((H)21((H)- Hopane
	C31 17((H)21((H) 22(R)-Hopane
	C28 28,30-Bisnorneohop-13(18)-ene
	D-ring monoaromatic hopane
	ABCD-ring tetraaromatic hopane

	MC
	2/79
	-41.3
	-44.3
	N.D.a
	-35.0
	N.D.
	-34.1

	MXC
	3/79
	N.D.
	N.D.
	N.D.
	N.D.
	-34.4
	N.D.

	XC
	4/79
	-36.8
	-38.0
	-25.9
	N.D.
	-32.3
	N.D.

	MXC
	5/79
	N.D.
	N.D.
	N.D.
	N.D.
	-37.5
	N.D.

	MMiC
	6/79
	N.D.
	N.D.
	N.D.
	N.D.
	-32.5
	N.D.

	MXC
	8/79
	-37.0
	-38.3
	-27.5
	-34.0
	N.D.
	N.D.

	MMiC
	11/79
	-43.9
	-44.0
	N.D.
	-36.1
	N.D.
	-31.3

	XC
	16/79
	-38.4
	-39.0
	N.D.
	-34.3
	-36.0
	-33.3

	MXC
	18/79
	N.D.
	N.D.
	N.D.
	N.D.
	-34.9
	-33.3

	XC
	27/91
	N.D.
	N.D.
	N.D.
	N.D.
	-33.3
	-31.3

	MC
	30/91
	-38.7
	-40.7
	-25.7
	-36.3
	-33.2
	N.D.

	MXC
	33/91
	-42.0
	-45.2
	N.D.
	-35.3
	-33.4
	N.D.

	XC
	34/91
	-38.4
	-45.1
	N.D.
	-34.1
	-35.0
	-31.1

	XC
	38/91
	-38.2
	-39.8
	-26.1
	-34.1
	-33.1
	-30.1

	MMiC
	39/91
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.
	N.D.

	MC
	40/91
	-41.3
	-46.0
	N.D.
	-36.5
	N.D.
	-32.0

	MXC
	45/601
	-39.0
	-40.5
	N.D.
	-33.8
	-32.7
	-30.3

	MC
	46/601
	-37.7
	-38.4
	N.D.
	-33.6
	-32.9
	-30.9

	MMiC
	48/601
	-42.0
	-43.8
	N.D.
	N.D.
	N.D.
	N.D.

	MC
	49/601
	-41.7
	-42.6
	N.D.
	-36.6
	-33.7
	-31.0

	XC
	50/603
	-39.6
	-40.4
	-25.2
	-35.8
	-32.8
	N.D.

	MC
	51/603
	-38.9
	-40.8
	-27.3
	N.D.
	-36.5
	-31.3


Table S-VII continued
	Lithotype
	Sample ID
	C27 17((H)-Hopane
	C29 17((H)21((H)- Hopane
	C31 17((H)21((H) 22(R)-Hopane
	C28 28,30-Bisnorneohop-13(18)-ene
	D-ring monoaromatic hopane
	ABCD-ring tetraaromatic hopane

	XC
	52/603
	N.D.
	N.D.
	N.D.
	N.D.
	-38.0
	-32.7

	MXC
	53/603
	N.D.
	N.D.
	N.D.
	N.D.
	-35.8
	-32.3

	XC
	54/603
	N.D.
	N.D.
	-24.2
	N.D.
	-35.9
	-34.4

	MMiC
	56/603
	-38.4
	-41.4
	-26.1
	N.D.
	N.D.
	-34.5


aN.D. – Not determined.
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Fig. S-7. Diagenetic scheme showing the formation of series of orphan aromatic hopanoids bearing an ethyl group at C-21 from the C28 28,30-bisnorneohop-13(18)-ene
. 
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