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2. Supplementary Tables

Table S1. Mid-ocean ridge basalt (MORB) sample locations.
	Field
	Sample no.
	Latitude
	Longitude
	Water depth (m)

	Fast-spreading mid-ocean ridge

	EPR13°N
	E27-1
	12°41′57″N
	103°53′15″W
	2707

	EPR13°N
	E29-1
	12°42′26″N
	103°54′49″W
	2617

	EPR13°N
	E33-1
	12°42′32″N
	103°56′07″W
	2659

	EPR13°N
	E44-1
	12°42′39″N
	103°52′38″W
	2626

	EPR13°N
	E46
	12°42′41″N
	103°54′28″W
	2640

	Super-fast spreading mid-ocean ridge

	EPR1-2°S
	EPR05-TVG4
	2.2657°S
	102.6636°W
	2929

	EPR1-2°S
	20III-S4-TVG1
	1.36883°S
	102.455999°W
	2747

	EPR1-2°S
	20III-S8-TVG5-1
	2.0779°S
	102.6182°W
	3012

	EPR1-2°S
	20III-S10-TVG7
	2.0224°S
	102.6125°W
	3014

	EPR1-2°S
	20III-S11-TVG8-1
	2.0260°S
	102.6150°W
	3006

	EPR1-2°S
	21III-S18-TVG14
	1.368°S
	102.4568°W
	2768

	Intermediate-spreading mid-ocean ridge

	CIR
	IR05-TVG10-1
	24°24.15′S
	69°46.431′E
	2596

	CIR
	IR05-TVG11-1
	24°17.34′S
	69°48.02′E
	3068

	Ultra-slow spreading mid-ocean ridge

	SWIR
	IR05-TVG1-1
	37°42.708′S
	49°38.814′E
	2875

	SWIR
	IR05-TVG3-1
	31.0877°S
	59.1124°E
	4018

	SWIR
	IR05-TVG4-1
	27.8480°S
	63.9365°E
	2947

	SWIR
	IR05-TVG5-1
	27.8439°S
	63.9395°E
	2985

	SWIR
	20IV-S4-TVG1
	37.783014°S
	49.64825°E
	2818

	SWIR
	20V-S11-TVG3
	37.658393°S
	50.470343°E
	1751

	SWIR
	20V-S34-TVG16
	37.7882°S
	49.6488°E
	2780

	SWIR
	20VII-S3-TVG3
	37.4456°S
	51.3317°E
	1595

	SWIR
	20VII-S7-TVG5
	37.4626°S
	51.7312°E
	1535

	SWIR
	20VII-S15-TVG13-1
	37.4752°S
	51.565°E
	2673

	SWIR
	20VII-S20-TVG17-1
	36.101°S
	53.2552°E
	2218










Table S2. Description of the seafloor hydrothermal sulfide samples from the mid-ocean ridges (MORs) and back-arc basins.
	Field
	Sample no.
	Mineral
	Latitude
	Longitude
	Water depth (m)
	Description
	Sulfide mineralogy

	Fast-spreading mid-ocean ridge

	13°N, EPR
	EPR05-TVG1-2-1
	Py
	12°42.669′N
	103°54.426′W
	2628
	Fe-rich massive sulfides coated with tan Fe hydroxides, and small conduits
	Py +++; Sp +, Cpy +

	13°N, EPR
	EPR05-TVG1-2-1a
	Py
	12°42.669′N
	103°54.426′W
	2628
	Fe-rich massive sulfides coated with tan Fe hydroxides, and small conduits
	Py +++; Sp +, Cpy +

	13°N, EPR
	EPR05-TVG1-2-4
	Py
	12°42.669′N
	103°54.426′W
	2628
	Fe-rich massive sulfides coated with tan Fe hydroxides, and small conduits
	Py +++; Sp +, Cpy +

	13°N, EPR
	EPR05-TVG1-3-2
	Py
	12°42.669′N
	103°54.426′W
	2628
	Fe-rich massive sulfides coated with tan Fe hydroxides, and oxidised pyrite aggregates
	Py +++; Cpy +, Sp +

	13°N, EPR
	EPR05-TVG1-3-3
	Py
	12°42.669′N
	103°54.426′W
	2628
	Fe-rich massive sulfides coated with tan Fe hydroxides, and oxidised pyrite aggregates
	Py +++; Cpy +, Sp +

	13°N, EPR
	EPR05-TVG2-1-2
	Py
	12°42.678′N
	103°54.414′W
	2633
	Fe-rich massive sulfides coated with tan Fe hydroxides and many elliptical cavities, showing development of mineral zoning
	Py +++, Mc +++; Sp +

	13°N, EPR
	EPR05-TVG2-1-4
	Py
	12°42.678′N
	103°54.414′W
	2633
	Fe-rich massive sulfides coated with tan Fe hydroxides and many elliptical cavities, showing development of mineral zoning
	Py +++, Mc +++; Sp +

	Super-fast spreading mid-ocean ridge

	1-2°S, EPR
	20III-S4-TVG1-1-1
	Py
	1°22.130′N
	102°37.360′W
	2747
	Porous chimney fragment coated with tan Fe hydroxides and partially filled conduits
	Py +++; Mc +, Cpy +; Sp +

	1-2°S, EPR
	20III-S4-TVG1-1-2
	Py
	1°22.130′N
	102°37.360′W
	2747
	Porous chimney fragment coated with tan Fe hydroxides and partially filled conduits
	Py +++; Mc +, Cpy +; Sp +

	1-2°S, EPR
	20III-S4-TVG1-1-3
	Py
	1°22.130′N
	102°37.360′W
	2747
	Porous chimney fragment coated with tan Fe hydroxides and partially filled conduits
	Py +++; Mc +, Cpy +; Sp +

	1-2°S, EPR
	20III-S4-TVG1-1-4
	Py
	1°22.130′N
	102°37.360′W
	2747
	Porous chimney fragment coated with tan Fe hydroxides and partially filled conduits
	Py +++; Mc +, Cpy +; Sp +

	1-2°S, EPR
	20III-S4-TVG1-2-3
	Py, euhedral
	1°22.130′S
	102°37.360′W
	2747
	Chimney fragment coated with tan Fe hydroxides
	Py +++, Cpy ++; Mc ++; Sp +

	1-2°S, EPR
	20III-S4-TVG1-2-3
	Py, Colloidal
	1°22.130′S
	102°37.360′W
	2747
	Chimney fragment coated with tan Fe hydroxides
	Py +++, Cpy ++; Mc ++; Sp +

	1-2°S, EPR
	20III-S4-TVG1-2-3
	Cpy
	1°22.130′S
	102°37.360′W
	2747
	Chimney fragment coated with tan Fe hydroxides
	Py +++, Cpy ++; Mc ++; Sp +

	1-2°S, EPR
	20III-S6-TVG3
	Py
	2°09.102′S
	102°38.760′W
	2921
	Outer chimney wall fragment coated with red brown Fe hydroxides and white anhydrite layer
	Mc +++, Py +++; Sp ++; Cpy +

	Intermediate-spreading mid-ocean ridge

	EHF, CIR
	IR05-TVG12-11
	Py
	23°52.678′S
	69°35.808′E
	3293
	Grey black Zn-rich massive sulfides coated with red to brown oxide crusts, nodular structure in the outside
	Sp +++; Py ++, Mc ++

	EHF, CIR
	IR05-TVG12-14
	Py, euhedral
	23°52.678′S
	69°35.808′E
	3293
	Grey black Zn-rich massive sulfides coated with red to brown oxide crusts, nodular structure in the outside
	Sp +++; Py ++, Mc ++

	EHF, CIR
	IR05-TVG13-4-1
	Cpy
	23°52.684′S
	69°35.795′E
	3292
	Irregular crust consisted of red brown to yellowish green oxide, anhydrite and gypsum, with disseminated sulfides
	Py +++

	EHF, CIR
	IR05-TVG12-5-2
	Sp
	23°52.678′S
	69°35.808′E
	3293
	Grey black Zn-rich massive sulfides coated with red to brown oxide crusts, nodular structure in the outside
	Sp +++; Py ++, Mc ++

	EHF, CIR
	IR05-TVG12-8-2
	Sp
	23°52.678′S
	69°35.808′E
	3293
	Grey black Zn-rich massive sulfides coated with red to brown oxide crusts, nodular structure in the outside
	Sp +++; Py ++, Mc ++

	EHF, CIR
	IR05-TVG12-8-4
	Sp, black
	23°52.678′S
	69°35.808′E
	3293
	Grey black Zn-rich massive sulfides coated with red to brown oxide crusts, nodular structure in the outside
	Sp +++; Py ++, Mc ++

	EHF, CIR
	IR05-TVG12-8-4
	Sp, brown
	23°52.678′S
	69°35.808′E
	3293
	Grey black Zn-rich massive sulfides coated with red to brown oxide crusts, nodular structure in the outside
	Sp +++; Py ++, Mc ++

	EHF, CIR
	IR05-TVG12-9-1
	Sp
	23°52.678′S
	69°35.808′E
	3293
	Grey black Zn-rich massive sulfides coated with red to brown oxide crusts, nodular structure in the outside
	Sp +++; Py ++, Mc ++

	EHF, CIR
	IR05-TVG12-11
	Sp
	23°52.678′S
	69°35.808′E
	3293
	Grey black Zn-rich massive sulfides coated with red to brown oxide crusts, nodular structure in the outside
	Sp +++; Py ++, Mc ++

	EHF, CIR
	IR05-TVG13-9.2-1
	Sp
	23°52.684′S
	69°35.795′E
	3292
	Chimney fragment with red, brown and yellowish green mixture of oxide, anhydrite and gypsum
	Mc +++; Cpy ++, Sp ++, Py ++

	EHF, CIR
	19III-S18-TVG9
	Py, Colloidal
	23°52.638′S
	69°35.850′E
	3282
	Porous Fe–Cu rich sulfides with minor sulfates
	 Py +++; Mc ++, Sp ++, Cpy ++

	EHF, CIR
	19III-S18-TVG9
	Cpy
	23°52.638′S
	69°35.850′E
	3282
	Porous Fe–Cu rich sulfides with minor sulfates
	 Py +++; Mc ++, Sp ++, Cpy ++

	Ultra-slow spreading mid-ocean ridge

	A area, SWIR
	19II-S7-TVG4
	Py
	37°47.004′S
	49°28.176′E
	2781
	Black porous massive sulfides
	Sp +++, Py ++; Cpy +

	A area, SWIR
	21VII-TVG22
	Py
	37°56.316′S
	49°15.894′E
	1443
	Fe-rich chimney fragment coated with grey amorphous silica, conduits partially in-filled with oxides
	Cpy +++, Py +++; Mc +, Sp +

	Back-arc basin

	S99HF, NFB
	113.1GTV-1
	Py
	16°57.322′S
	173°54.970′E
	1967
	Porous massive sulfide
	Py ++, Cpy ++

	S99HF, NFB
	113.1GTV-4
	Py
	16°57.322′S
	173°54.970′E
	1967
	Porous massive sulfide
	Py ++, Cpy ++

	S99HF, NFB
	113.1GTV-4
	Cpy
	16°57.322′S
	173°54.970′E
	1967
	Porous massive sulfide
	Py ++, Cpy ++

	S99HF, NFB
	113.2GTV
	Py
	16°57.322′S
	173°54.970′E
	1967
	Porous massive sulfide
	Py ++, Cpy ++

	S99HF, NFB
	26.1GTV-1
	Sp
	16°57.602′S
	173°54.991′E
	1976
	Inner Zn-rich chimney wall fragment with yellowish brown oxides
	Sp +++; Mc +, Cpy +

	S99HF, NFB
	26.1GTV-2
	Sp
	16°57.602′S
	173°54.991′E
	1976
	Inner Zn-rich chimney wall fragment with yellowish brown oxides
	Sp +++; Mc +, Cpy +

	S99HF, NFB
	26.2GTV-1
	Sp
	16°57.602′S
	173°54.991′E
	1976
	Greyish Zn-rich chimney fragment with local honeycomb structure and coarse black sphalerite crystals
	Sp +++; Mc +, Cpy +

	S99HF, NFB
	26.2GTV-3
	Sp
	16°57.602′S
	173°54.991′E
	1976
	Greyish Zn-rich chimney fragment with local honeycomb structure and coarse black sphalerite crystals
	Sp +++; Mc +, Cpy +


Note. EPR: East Pacific Rise; EHF: Edmond Hydrothermal Field; CIR: Central Indian Ridge; SWIR: Southwest Indian Ridge; S99HF: Sonne 99 Hydrothermal Field; NFB: North Fiji Basin. Py: pyrite; Mc: marcasite; Cpy: chalcopyrite; Sp: sphalerite; Po: pyrrhotite. +++: abundant (>30%); ++: major (5–30%); +: minor (≤5%).

Table S3. Major element compositions of the reference materials.
	Sample
	
	SiO2
	TiO2
	Al2O3
	TFe2O3
	MnO
	MgO
	CaO
	Na2O
	K2O
	P2O5
	LOI
	TOTAL

	GBW07112
	Measured
	35.83
	7.78
	13.99
	24.85
	0.190
	5.17
	9.91
	1.96
	0.14
	0.030
	0.08
	99.93

	
	Recommended
	35.69
	7.69
	14.14
	23.35
	0.193
	5.25
	9.86
	2.11
	0.15
	0.028
	
	




Table S4. Major element compositions of the mid-ocean ridge basalts (MORBs).
	Field
	Sample Name
	SiO2
	TiO2
	Al2O3
	TFe2O3
	MnO
	MgO
	CaO
	Na2O
	K2O
	P2O5
	LOI
	Total
	FeO
	H2O-
	H2O+

	EPR13°N
	E27-1
	50.22
	1.61
	14.83
	10.68
	0.178
	7.46
	11.54
	2.84
	0.22
	0.162
	0.21
	99.95
	8.05
	<0.05
	0.10

	EPR13°N
	E29-1
	50.09
	1.56
	15.23
	10.42
	0.172
	7.63
	11.31
	2.72
	0.22
	0.163
	0.44
	99.96
	8.24
	<0.05
	0.14

	EPR13°N
	E33-1
	49.22
	1.61
	14.82
	10.88
	0.179
	7.58
	11.53
	2.81
	0.20
	0.166
	0.45
	99.45
	8.19
	0.09
	0.12

	EPR13°N
	E44-1
	50.55
	1.56
	15.27
	10.32
	0.171
	7.67
	11.14
	2.69
	0.22
	0.165
	0.20
	99.96
	8.28
	0.07
	0.14

	EPR13°N
	E46
	49.41
	1.25
	16.18
	9.57
	0.161
	8.55
	11.72
	2.53
	0.10
	0.108
	0.37
	99.95
	7.66
	<0.05
	0.20

	EPR1-2ºS
	EPR05-TVG4
	49.70
	1.30
	15.42
	9.94
	0.169
	7.69
	11.86
	2.60
	0.19
	0.115
	0.41
	99.40
	7.53
	0.48
	0.12

	EPR1-2ºS
	EPR05-TVG4*
	50.26
	1.29
	15.32
	10.04
	0.160
	7.74
	11.86
	2.48
	0.18
	0.120
	0.02
	99.47
	7.31
	0.46
	0.12

	EPR1-2ºS
	20III-S4-TVG1
	50.38
	1.31
	15.35
	9.88
	0.167
	8.01
	11.78
	2.70
	0.06
	0.112
	0.21
	99.96
	7.62
	<0.05
	0.11

	EPR1-2ºS
	20III-S10-TVG7
	50.31
	1.93
	15.17
	11.03
	0.179
	6.73
	10.39
	2.94
	0.48
	0.241
	0.54
	99.94
	8.07
	0.05
	0.23

	EPR1-2ºS
	20III-S11-TVG8-1
	50.22
	1.38
	14.89
	10.25
	0.169
	7.73
	11.59
	2.65
	0.14
	0.129
	0.23
	99.38
	7.68
	<0.05
	0.12

	EPR1-2ºS
	21III-S18-TVG14
	50.22
	1.19
	15.40
	9.66
	0.166
	8.39
	11.97
	2.52
	0.05
	0.090
	0.31
	99.97
	7.68
	0.06
	0.18

	CIR
	IR05-TVG10-1
	49.78
	1.20
	16.20
	10.58
	0.157
	8.42
	9.97
	2.75
	0.21
	0.120
	0.57
	99.95
	8.83
	<0.05
	0.22

	CIR
	IR05-TVG11-1
	49.96
	1.20
	16.23
	10.55
	0.154
	8.52
	9.92
	2.73
	0.20
	0.121
	0.36
	99.94
	8.92
	0.05
	0.14

	SWIR
	IR05-TVG1-1
	49.17
	1.38
	14.77
	11.42
	0.187
	8.51
	10.88
	2.59
	0.14
	0.124
	0.27
	99.44
	9.21
	<0.05
	0.11

	SWIR
	IR05-TVG3-1
	50.20
	1.72
	16.13
	9.07
	0.151
	7.01
	10.71
	3.69
	0.32
	0.189
	0.26
	99.45
	5.93
	0.05
	0.11

	SWIR
	IR05-TVG3-1*
	50.90
	1.71
	16.04
	9.15
	0.150
	7.13
	10.71
	3.50
	0.32
	0.190
	0.36
	100.16
	5.56
	<0.05
	0.11

	SWIR
	IR05-TVG4-1
	50.84
	1.68
	15.35
	10.24
	0.177
	6.06
	10.17
	4.28
	0.38
	0.203
	0.58
	99.96
	7.46
	<0.05
	0.23

	SWIR
	IR05-TVG5-1
	51.49
	1.53
	15.72
	9.18
	0.161
	6.53
	10.57
	4.04
	0.26
	0.149
	0.33
	99.96
	6.81
	<0.05
	0.14

	SWIR
	20IV-S4-TVG1
	49.38
	1.38
	14.79
	11.31
	0.189
	8.54
	10.65
	2.64
	0.11
	0.130
	0.27
	99.39
	9.14
	0.16
	0.23

	SWIR
	20V-S11-TVG3
	49.56
	1.39
	15.23
	11.17
	0.187
	7.66
	11.08
	2.60
	0.21
	0.114
	0.21
	99.42
	8.64
	0.05
	0.11

	SWIR
	20VS34-TVG16
	49.42
	1.45
	14.71
	11.59
	0.191
	8.16
	10.67
	2.64
	0.11
	0.137
	0.31
	99.39
	9.24
	0.06
	0.12

	SWIR
	20VII-S3-TVG3
	49.13
	1.29
	15.39
	11.16
	0.179
	8.14
	11.16
	2.44
	0.10
	0.111
	0.29
	99.39
	8.39
	0.05
	0.20

	SWIR
	20VII-S7-TVG5
	49.46
	1.31
	15.12
	11.28
	0.183
	8.06
	10.96
	2.46
	0.13
	0.109
	0.32
	99.39
	8.31
	0.10
	0.16

	SWIR
	20VII-S15-TVG13-1
	49.64
	1.21
	16.43
	10.05
	0.169
	7.00
	11.76
	2.43
	0.24
	0.098
	0.43
	99.45
	6.87
	<0.05
	0.19

	SWIR
	20VII-S20-TVG17-1
	49.40
	1.26
	16.47
	9.75
	0.164
	6.96
	12.05
	2.52
	0.24
	0.110
	0.52
	99.45
	7.76
	<0.05
	0.18

	SWIR
	20VII-S20-TVG17-1*
	49.84
	1.24
	16.38
	9.87
	0.160
	6.94
	12.06
	2.38
	0.23
	0.110
	0.12
	99.33
	6.79
	0.06
	0.19


*The analysis result of a duplicate sample.


Table S5. Trace element compositions of the reference materials.
	Samples
	
	Li
	Be
	Sc
	V
	Cr
	Co
	Ni
	Cu
	Zn
	Ga
	Rb
	Sr
	Y
	Zr
	Nb
	Mo
	Cd
	Cs
	Ba

	GBW07104
	Measured
	19.2
	1.03
	9.59
	97.5
	32
	13.7
	18.2
	57.1
	73.8
	19.4
	39.4
	813
	9.1
	96.9
	6.57
	0.546
	0.068
	1.99
	1003

	
	Recommended
	18.3
	1.1
	9.5
	94
	32
	13.2
	17
	55
	71
	18.1
	38
	790
	9.3
	99
	6.8
	0.54
	0.061
	2.3
	1020

	GBW07312
	Measured
	38.7
	8.51
	5.3
	46.2
	35.5
	8.71
	12.8
	1197
	493
	13.8
	266
	24.4
	30.6
	240
	15.7
	8.41
	3.83
	8.35
	216

	
	Recommended
	39.0
	8.2
	5.1
	47
	35
	8.8
	12.8
	1230
	498
	14.1
	270
	24
	29
	234
	15.4
	8.4
	4
	7.9
	206



	Samples
	
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu
	Hf
	Ta
	W
	Pb
	Th
	U

	GBW07104
	Measured
	22.5
	42.3
	4.77
	19.9
	3.31
	1.07
	2.73
	0.399
	1.79
	0.326
	0.849
	0.149
	0.892
	0.111
	2.85
	0.383
	0.476
	11.7
	2.47
	0.873

	
	Recommended
	22.0
	40
	4.9
	19
	3.4
	1.02
	2.7
	0.41
	1.85
	0.34
	0.85
	0.15
	0.89
	0.12
	2.9
	0.4
	0.45
	11.3
	2.6
	0.9

	GBW07312
	Measured
	33.0
	59.9
	7.17
	26.4
	5.16
	0.606
	4.48
	0.853
	4.89
	0.964
	3.14
	0.543
	3.76
	0.611
	8.17
	3.31
	36.4
	283
	22.1
	7.93

	
	Recommended
	32.7
	61
	6.9
	26
	5
	0.61
	4.4
	0.82
	4.8
	0.94
	3.1
	0.53
	3.7
	0.58
	8.3
	3.2
	37
	285
	21.4
	7.8



Table S6. Trace element compositions of the mid-ocean ridge basalts (MORBs).
	Field
	
	EPR13°N
	
	EPR1-2ºS

	Sample Name
	
	E27-1
	E29-1
	E33-1
	E44-1
	E46
	
	EPR05-TVG4
	EPR05-TVG4*
	20III-S4-TVG1
	20III-S8-TVG5-1
	20III-S10-TVG7
	20III-S11-TVG8-1
	21III-S18-TVG14

	Li
	
	6.12
	5.80
	5.52
	5.45
	4.91
	
	5.06
	5.10
	5.98
	4.85
	7.85
	5.31
	6.12

	Be
	
	0.62
	0.62
	0.65
	0.78
	0.43
	
	0.53
	0.50
	0.47
	0.40
	0.87
	0.59
	0.35

	Sc
	
	44.00
	45.81
	42.79
	42.70
	40.51
	
	44.97
	44.63
	43.63
	43.22
	40.46
	43.75
	50.82

	V
	
	342.8
	357.1
	346.5
	334.7
	298.2
	
	329.9
	314.0
	316.1
	328.0
	380.1
	340.7
	357.0

	Cr
	
	323.7
	343.7
	332.4
	314.5
	386.4
	
	380.5
	372.6
	395.7
	388.1
	218.3
	344.9
	496.5

	Co
	
	41.5
	41.4
	40.9
	41.3
	43.3
	
	41.7
	40.2
	43.5
	40.6
	39.0
	41.9
	48.8

	Ni
	
	98.3
	74.2
	81.9
	99.0
	127.5
	
	93.0
	84.9
	93.0
	113.2
	83.8
	101.1
	124.0

	Cu
	
	90.8
	76.8
	87.1
	88.6
	93.5
	
	89.8
	90.0
	116.2
	90.8
	80.8
	93.6
	108.5

	Zn
	
	101
	103
	101
	97.8
	86.8
	
	91.7
	92.4
	117
	90.9
	115
	94.9
	101

	Ga
	
	18.6
	18.4
	18.1
	18.1
	17.0
	
	17.7
	18.0
	17.1
	17.0
	20.1
	17.7
	19.3

	Rb
	
	2.36
	1.66
	1.62
	2.27
	0.72
	
	1.48
	1.41
	0.31
	1.07
	6.06
	1.35
	0.30

	Sr
	
	163
	155
	145
	160
	128
	
	134
	124
	112
	116
	198
	131
	112

	Y
	
	31.8
	34.9
	34.6
	31.5
	28.1
	
	28.5
	28.6
	29.8
	28.5
	38.0
	30.9
	31.7

	Zr
	
	129
	136
	133
	128
	92.3
	
	96.2
	90.6
	93.7
	87.3
	168
	104
	87.7

	Nb
	
	5.69
	4.33
	4.36
	5.73
	2.06
	
	2.42
	2.67
	1.09
	2.47
	9.94
	2.89
	0.98

	Mo
	
	0.47
	0.52
	0.55
	0.50
	0.20
	
	0.33
	0.42
	0.17
	0.35
	0.83
	0.33
	0.30

	Cd
	
	0.19
	0.22
	0.21
	0.20
	0.18
	
	0.19
	0.23
	0.42
	0.21
	0.26
	0.22
	0.26

	Cs
	
	0.03
	0.02
	0.02
	0.02
	0.01
	
	0.01
	0.02
	0.01
	0.02
	0.10
	0.03
	0.01

	Ba
	
	25.3
	16.4
	16.3
	24.3
	7.69
	
	8.96
	6.19
	3.04
	9.91
	46.2
	11.8
	2.50

	La
	
	5.64
	5.13
	5.08
	5.67
	2.95
	
	3.27
	3.32
	2.54
	3.09
	8.84
	3.85
	2.12

	Ce
	
	15.7
	14.9
	14.6
	15.5
	9.33
	
	10.0
	12.1
	8.85
	9.20
	22.2
	11.3
	7.56

	Pr
	
	2.41
	2.34
	2.35
	2.37
	1.59
	
	1.64
	1.78
	1.59
	1.56
	3.20
	1.83
	1.43

	Nd
	
	12.5
	12.4
	12.3
	12.3
	9.06
	
	9.10
	9.32
	9.14
	8.51
	16.0
	9.83
	8.65

	Sm
	
	3.80
	4.02
	3.99
	3.84
	3.09
	
	3.10
	2.81
	3.24
	3.06
	4.71
	3.36
	3.37

	Eu
	
	1.40
	1.47
	1.44
	1.38
	1.16
	
	1.22
	1.26
	1.25
	1.16
	1.60
	1.27
	1.37

	Gd
	
	4.43
	4.61
	4.60
	4.39
	3.71
	
	3.73
	3.80
	3.76
	3.71
	5.43
	4.03
	3.90

	Tb
	
	0.91
	0.97
	0.98
	0.91
	0.79
	
	0.81
	0.78
	0.83
	0.86
	1.06
	0.87
	0.91

	Dy
	
	5.36
	5.79
	5.81
	5.22
	4.78
	
	4.81
	4.52
	5.03
	4.87
	6.46
	5.17
	5.34

	Ho
	
	1.23
	1.33
	1.34
	1.19
	1.08
	
	1.10
	1.32
	1.15
	1.12
	1.47
	1.19
	1.20

	Er
	
	3.32
	3.62
	3.52
	3.28
	2.88
	
	3.03
	3.45
	3.04
	2.97
	4.01
	3.20
	3.24

	Tm
	
	0.52
	0.57
	0.58
	0.51
	0.47
	
	0.46
	0.50
	0.48
	0.48
	0.64
	0.52
	0.53

	Yb
	
	3.21
	3.46
	3.49
	3.12
	2.85
	
	2.90
	2.79
	3.04
	2.88
	3.86
	3.19
	3.16

	Lu
	
	0.49
	0.54
	0.52
	0.48
	0.43
	
	0.45
	0.42
	0.45
	0.46
	0.60
	0.49
	0.49

	Hf
	
	3.06
	3.17
	3.16
	3.04
	2.33
	
	2.35
	2.41
	2.41
	2.29
	3.83
	2.63
	2.39

	Ta
	
	0.33
	0.26
	0.26
	0.34
	0.13
	
	0.15
	0.18
	0.08
	0.15
	0.58
	0.19
	0.07

	W
	
	0.10
	0.09
	0.10
	0.10
	0.06
	
	0.07
	0.08
	0.06
	0.08
	0.15
	0.07
	0.08

	Pb
	
	0.64
	0.73
	0.65
	0.66
	0.37
	
	0.48
	0.51
	0.38
	0.38
	0.88
	0.48
	0.31

	Th
	
	0.36
	0.26
	0.27
	0.35
	0.13
	
	0.16
	0.20
	0.07
	0.17
	0.68
	0.19
	0.06

	U
	
	0.13
	0.11
	0.13
	0.15
	0.07
	
	0.08
	0.09
	0.06
	0.06
	0.22
	0.10
	0.08









(continues)
	Field
	
	CIR
	
	SWIR

	Sample Name
	
	IR05-TVG10-1
	IR05-TVG11-1
	
	IR05-TVG1-1
	IR05-TVG3-1
	IR05-TVG3-1*
	IR05-TVG4-1
	IR05-TVG5-1
	20Ⅳ-S4-TVG1
	20V-S11-TVG3
	20V-S34-TVG16
	20Ⅶ-S3-TVG3
	20Ⅶ-S7-TVG5
	20Ⅶ-S15-TVG13-1
	20Ⅶ-S20-TVG17-1
	20Ⅶ-S20-TVG17-1*

	Li
	
	5.45
	5.96
	
	6.42
	6.83
	6.78
	6.59
	6.03
	6.11
	5.38
	7.01
	8.09
	6.36
	4.69
	4.67
	4.97

	Be
	
	0.61
	0.36
	
	0.51
	0.95
	0.89
	0.96
	0.86
	0.49
	0.50
	0.36
	0.18
	0.37
	0.33
	0.55
	0.60

	Sc
	
	27.82
	32.69
	
	45.17
	40.69
	40.56
	47.28
	44.67
	44.19
	45.79
	43.30
	42.94
	41.27
	38.82
	39.82
	39.69

	V
	
	206.9
	241.7
	
	353.1
	320.2
	335.3
	298.8
	273.2
	348.0
	369.0
	351.8
	347.4
	344.5
	309.3
	307.7
	314.2

	Cr
	
	374.4
	446.1
	
	434.2
	348.4
	352.3
	95.1
	247.0
	420.8
	256.1
	361.1
	331.0
	269.9
	263.5
	321.4
	330.0

	Co
	
	45.8
	53.6
	
	48.7
	51.7
	52.8
	37.0
	34.1
	48.6
	47.0
	46.6
	44.3
	43.4
	44.4
	41.0
	41.2

	Ni
	
	187.6
	218.2
	
	160.0
	166.6
	169.7
	35.3
	45.5
	167.2
	110.6
	140.8
	138.1
	121.6
	109.5
	103.4
	104.5

	Cu
	
	93.0
	106.5
	
	107.5
	100.7
	102.4
	96.8
	94.9
	108.6
	105.6
	108.3
	106.5
	111.9
	91.0
	99.3
	99.4

	Zn
	
	97.4
	115
	
	110
	116.7
	117
	101
	87.2
	114
	109
	114
	106
	108
	94.3
	93.1
	94.1

	Ga
	
	17.1
	20.0
	
	19.3
	20.1
	20.2
	18.6
	17.2
	19.2
	19.1
	18.8
	18.0
	17.6
	16.8
	17.1
	18.3

	Rb
	
	2.76
	2.94
	
	1.02
	4.17
	4.53
	3.38
	2.37
	0.97
	1.92
	1.02
	0.88
	1.37
	3.21
	2.55
	2.66

	Sr
	
	165
	191
	
	105
	229
	229
	201
	205
	101
	101
	96.8
	94.1
	84.5
	87.6
	96.3
	98.2

	Y
	
	21.7
	25.1
	
	38.5
	39.0
	39.1
	38.3
	32.9
	39.4
	36.6
	40.4
	34.0
	33.3
	29.1
	30.2
	31.3

	Zr
	
	85.6
	98.3
	
	111
	170
	175
	182
	159
	111
	96.0
	114
	85.7
	81.2
	70.9
	77.7
	78.9

	Nb
	
	4.07
	4.67
	
	1.55
	4.16
	4.92
	5.52
	4.85
	1.53
	1.19
	1.57
	1.23
	1.26
	1.17
	1.48
	1.60

	Mo
	
	0.34
	0.36
	
	0.31
	0.40
	0.49
	0.78
	0.53
	0.22
	0.66
	0.23
	0.14
	0.45
	0.16
	0.30
	0.29

	Cd
	
	0.18
	0.20
	
	0.21
	0.25
	0.32
	0.30
	0.22
	0.23
	0.21
	0.23
	0.24
	0.25
	0.17
	0.20
	0.19

	Cs
	
	0.04
	0.04
	
	0.02
	0.08
	0.09
	0.06
	0.04
	0.02
	0.06
	0.02
	0.01
	0.03
	0.10
	0.09
	0.06

	Ba
	
	28.6
	32.9
	
	7.84
	29.3
	29.4
	28.0
	26.0
	7.21
	7.10
	7.49
	10.7
	7.84
	9.74
	12.7
	12.8

	La
	
	4.01
	4.55
	
	2.81
	6.00
	6.30
	7.02
	6.19
	2.72
	2.31
	2.81
	2.07
	1.93
	1.84
	2.11
	2.15

	Ce
	
	10.4
	11.9
	
	9.24
	18.1
	18.3
	19.9
	17.4
	9.19
	7.96
	9.52
	7.09
	6.61
	6.04
	6.82
	7.02

	Pr
	
	1.59
	1.80
	
	1.70
	2.95
	2.98
	2.95
	2.61
	1.69
	1.46
	1.73
	1.30
	1.22
	1.14
	1.24
	1.35

	Nd
	
	8.23
	9.23
	
	9.82
	15.4
	15.5
	14.7
	13.3
	10.0
	8.75
	10.1
	8.00
	7.58
	6.83
	7.40
	7.50

	Sm
	
	2.74
	3.14
	
	3.66
	4.83
	4.52
	4.47
	4.07
	3.70
	3.44
	3.87
	3.10
	3.01
	2.69
	2.95
	3.23

	Eu
	
	1.08
	1.25
	
	1.32
	1.83
	1.84
	1.59
	1.53
	1.37
	1.34
	1.41
	1.18
	1.17
	1.02
	1.13
	1.26

	Gd
	
	3.16
	3.64
	
	4.51
	5.40
	5.80
	5.05
	4.46
	4.62
	4.23
	4.70
	4.03
	3.85
	3.37
	3.53
	3.64

	Tb
	
	0.62
	0.72
	
	0.99
	1.10
	1.20
	1.05
	0.92
	1.02
	0.98
	1.08
	0.93
	0.90
	0.80
	0.82
	0.89

	Dy
	
	3.74
	4.30
	
	6.25
	6.56
	6.46
	6.31
	5.57
	6.40
	6.05
	6.50
	5.57
	5.52
	4.83
	4.97
	4.93

	Ho
	
	0.83
	0.95
	
	1.46
	1.49
	1.87
	1.46
	1.27
	1.49
	1.41
	1.54
	1.30
	1.30
	1.14
	1.17
	1.34

	Er
	
	2.23
	2.58
	
	3.98
	3.96
	3.85
	4.05
	3.41
	4.04
	3.78
	4.15
	3.49
	3.49
	3.09
	3.15
	3.26

	Tm
	
	0.35
	0.38
	
	0.65
	0.64
	0.72
	0.64
	0.55
	0.66
	0.62
	0.69
	0.59
	0.57
	0.50
	0.52
	0.58

	Yb
	
	2.05
	2.36
	
	3.90
	3.92
	3.99
	3.93
	3.32
	4.10
	3.78
	4.14
	3.57
	3.47
	3.03
	3.16
	3.62

	Lu
	
	0.32
	0.36
	
	0.61
	0.59
	0.59
	0.60
	0.51
	0.64
	0.59
	0.65
	0.54
	0.55
	0.49
	0.48
	0.52

	Hf
	
	2.09
	2.36
	
	2.79
	3.94
	3.98
	3.81
	3.32
	2.89
	2.50
	3.00
	2.35
	2.25
	1.95
	2.10
	2.19

	Ta
	
	0.22
	0.26
	
	0.11
	0.25
	0.36
	0.33
	0.28
	0.10
	0.08
	0.11
	0.08
	0.08
	0.08
	0.09
	0.12

	W
	
	0.08
	0.11
	
	0.09
	0.11
	0.16
	0.10
	0.09
	0.10
	0.08
	0.10
	0.09
	0.20
	0.07
	0.08
	0.09

	Pb
	
	0.49
	0.61
	
	0.44
	0.91
	1.00
	0.93
	1.00
	0.45
	0.39
	0.47
	0.35
	0.36
	0.26
	0.31
	0.28

	Th
	
	0.31
	0.35
	
	0.13
	0.29
	0.39
	0.39
	0.34
	0.13
	0.10
	0.13
	0.10
	0.10
	0.09
	0.12
	0.16

	U
	
	0.13
	0.12
	
	0.07
	0.16
	0.16
	0.16
	0.15
	0.10
	0.12
	0.07
	0.04
	0.06
	0.12
	0.07
	0.09


*The analysis result of a duplicate sample.
