	Table S1 Major (wt %) and trace (ppm) element concentrations of Shaxi intrusive rocks

	Rock
	Bt-gabbro

	Locate
	Shaxi-Peigang

	[bookmark: _GoBack]Rock No.
	09PGZK1-1
	09PGZK1-2
	09PGZK1-3
	09PGZK1-4
	09PGZK1-5
	09PGZK1-6
	09PGZK1-8
	09PGZK1-9
	09PGZK1-10
	09PGZK1-14
	09PGZK1-15
	09PGZK1-17
	09PGZK1-18
	09PGZK1-22

	SiO2
	49.36 
	48.93 
	50.05 
	49.39 
	50.25 
	50.45 
	49.12 
	50.77 
	50.73 
	48.46 
	48.73 
	51.00 
	50.78 
	47.34 

	Al2O3
	18.19 
	17.74 
	18.40 
	18.64 
	18.55 
	18.29 
	18.68 
	18.59 
	18.33 
	18.31 
	18.04 
	18.50 
	18.20 
	17.93 

	Fe2O3
	9.15 
	8.85 
	9.13 
	9.34 
	9.19 
	8.93 
	9.62 
	8.03 
	8.92 
	9.66 
	9.35 
	9.15 
	9.52 
	10.58 

	CaO
	8.57 
	8.57 
	8.94 
	8.88 
	9.29 
	9.05 
	9.61 
	9.72 
	9.00 
	8.40 
	9.50 
	9.04 
	8.68 
	8.32 

	MgO
	4.64 
	4.61 
	4.52 
	4.66 
	4.42 
	4.28 
	4.83 
	4.51 
	4.38 
	4.26 
	4.70 
	4.04 
	4.12 
	5.37 

	Na2O
	3.70 
	3.79 
	3.56 
	3.82 
	3.41 
	3.48 
	3.68 
	3.82 
	3.42 
	3.64 
	3.42 
	3.49 
	3.33 
	3.65 

	K2O
	1.94 
	1.78 
	1.85 
	1.92 
	1.93 
	1.97 
	1.62 
	1.43 
	1.95 
	2.11 
	1.95 
	2.16 
	2.28 
	1.83 

	TiO2
	0.95 
	0.96 
	0.89 
	0.94 
	0.91 
	0.95 
	0.96 
	0.88 
	0.97 
	0.91 
	0.89 
	0.97 
	0.96 
	1.08 

	MnO
	0.16 
	0.14 
	0.16 
	0.16 
	0.16 
	0.14 
	0.14 
	0.14 
	0.15 
	0.15 
	0.16 
	0.16 
	0.16 
	0.19 

	P2O5
	0.35 
	0.33 
	0.34 
	0.36 
	0.34 
	0.34 
	0.36 
	0.34 
	0.34 
	0.51 
	0.34 
	0.49 
	0.50 
	0.52 

	LOL
	1.66 
	3.08 
	1.23 
	1.60 
	1.10 
	1.16 
	1.07 
	1.55 
	0.68 
	2.10 
	2.62 
	0.44 
	0.74 
	1.83 

	Total
	98.67 
	98.78 
	99.07 
	99.71 
	99.55 
	99.04 
	99.69 
	99.78 
	98.87 
	98.51 
	99.70 
	99.44 
	99.27 
	98.64 

	Mg#
	50.2 
	50.8 
	49.6 
	49.8 
	48.8 
	48.7 
	49.9 
	52.7 
	49.4 
	46.7 
	49.9 
	46.7 
	46.2 
	50.2 

	Co
	19.8
	20.5
	22
	19.5
	20.2
	20.9
	19.4
	24.5
	18.3
	24.1
	25
	25.7
	24.7
	25.5

	Ni
	11
	11
	12
	12
	11
	10
	10
	10
	9
	9
	10
	10
	15
	12

	La
	22.4
	21.8
	21.1
	22.1
	22.8
	23.3
	20.7
	22.4
	23.8
	25.8
	22.5
	29.3
	28.2
	22.2

	Ce
	46.2
	45.1
	43.4
	45.5
	46.9
	48.2
	43.1
	45.7
	49
	53.1
	45.8
	59.4
	56.8
	45

	Pr
	5.4
	5.29
	5.03
	5.27
	5.43
	5.46
	5.11
	5.25
	5.55
	6.13
	5.31
	6.75
	6.43
	5.27

	Nd
	23.9
	22.9
	21.8
	23
	23.8
	24.2
	22.3
	23
	24.3
	26.2
	23.3
	29
	27.7
	23.3

	Sm
	4.87
	4.66
	4.38
	4.82
	4.85
	4.84
	4.53
	4.61
	4.78
	5.11
	4.7
	5.69
	5.32
	4.77

	Eu
	1.36 
	1.24 
	1.22 
	1.39 
	1.32 
	1.33 
	1.42 
	1.37 
	1.39 
	1.50 
	1.33 
	1.59 
	1.59 
	1.53 

	Gd
	4.16
	4.03
	3.76
	4.04
	4.1
	4.16
	3.96
	4.12
	4.18
	4.32
	4.05
	4.91
	4.86
	4.23

	Tb
	0.56
	0.53
	0.5
	0.55
	0.55
	0.54
	0.55
	0.55
	0.56
	0.56
	0.55
	0.65
	0.62
	0.55

	Dy
	2.8
	2.65
	2.5
	2.78
	2.76
	2.82
	2.64
	2.76
	2.79
	2.76
	2.68
	3.24
	3.02
	2.75

	Ho
	0.55
	0.53
	0.51
	0.56
	0.56
	0.56
	0.53
	0.54
	0.56
	0.53
	0.53
	0.63
	0.6
	0.53

	Er
	1.52
	1.47
	1.39
	1.47
	1.54
	1.52
	1.47
	1.53
	1.55
	1.47
	1.47
	1.76
	1.66
	1.45

	Tm
	0.2
	0.19
	0.18
	0.19
	0.2
	0.2
	0.17
	0.2
	0.21
	0.2
	0.19
	0.23
	0.21
	0.18

	Yb
	1.28 
	1.24 
	1.23 
	1.25 
	1.33 
	1.32 
	1.22 
	1.31 
	1.30 
	1.16 
	1.26 
	1.49 
	1.44 
	1.19 

	Lu
	0.2
	0.2
	0.19
	0.19
	0.2
	0.21
	0.19
	0.21
	0.22
	0.19
	0.2
	0.24
	0.22
	0.19

	Rb
	56
	59.3
	50.8
	53.7
	57.4
	53.5
	49.8
	52.9
	58.5
	62.1
	60.4
	68.7
	64.2
	58.5

	Ba
	452
	402
	360
	454
	419
	445
	387
	376
	434
	487
	463
	512
	579
	352

	Th
	3.38
	4.01
	4.57
	3.37
	4.79
	5.01
	3.26
	3.69
	4.83
	3.56
	3.32
	5.6
	5.1
	4.03

	U
	0.93
	1.1
	1.21
	0.95
	1.3
	1.3
	0.88
	1.19
	1.3
	0.99
	1.02
	1.57
	1.35
	1.16

	Nb
	2.9
	3.6
	3.6
	3.1
	3.7
	3.8
	2.8
	3.3
	3.8
	2.8
	3.4
	4.8
	4.5
	3.1

	Ta
	0.3
	0.3
	0.3
	0.3
	0.3
	0.4
	0.3
	0.3
	0.4
	0.3
	0.3
	0.4
	0.4
	0.3

	Pb
	6
	5
	15
	6
	8
	6
	5
	10
	6
	14
	6
	8
	7
	5

	Sr
	1025
	871
	837
	980
	922
	906
	998
	974
	943
	1280
	960
	1155
	1090
	931

	Hf
	1.6 
	1.8 
	1.9 
	1.6 
	2.0 
	2.1 
	1.6 
	1.8 
	2.3 
	1.5 
	1.8 
	2.4 
	2.2 
	1.7 

	Zr
	56
	64
	66
	55
	70
	71
	53
	60
	82
	52
	63
	87
	77
	59

	Y
	13.9
	13.4
	13
	13.6
	14
	14.2
	13.5
	14.1
	14.5
	13.8
	13.8
	16.5
	15.6
	13.6




	
Table S1 continued

	Rock
	diorite porphyry

	Locate
	Shaxi-Fengtaishan

	Rock NO.
	14SX-1
	14SX-3
	13FTS-22
	13FTS-23
	13FTS-24
	13FTS-26
	13FTS-27
	13FTS-29
	13FTS-30
	13FTS-31

	SiO2
	55.90 
	56.50 
	56.29 
	53.21 
	57.08 
	56.87 
	57.34 
	55.73 
	57.13 
	56.06 

	Al2O3
	17.50 
	17.65 
	17.43 
	16.66 
	17.47 
	17.61 
	17.78 
	17.32 
	17.64 
	17.42 

	Fe2O3
	5.76 
	6.73 
	7.08 
	7.20 
	7.24 
	8.10 
	6.64 
	7.50 
	7.27 
	7.56 

	CaO
	5.43 
	5.17 
	4.13 
	5.28 
	5.05 
	4.18 
	4.99 
	4.14 
	5.07 
	3.94 

	MgO
	2.92 
	2.43 
	2.85 
	2.81 
	2.57 
	2.53 
	3.04 
	2.65 
	2.58 
	2.71 

	Na2O
	4.56 
	4.74 
	5.53 
	6.08 
	5.27 
	5.18 
	5.12 
	5.66 
	5.22 
	5.62 

	K2O
	1.77 
	2.16 
	2.34 
	1.22 
	2.06 
	2.26 
	1.67 
	2.12 
	2.17 
	2.25 

	TiO2
	0.59 
	0.58 
	0.59 
	0.63 
	0.59 
	0.59 
	0.60 
	0.58 
	0.60 
	0.60 

	MnO
	0.03 
	0.05 
	0.03 
	0.04 
	0.04 
	0.04 
	0.04 
	0.03 
	0.04 
	0.03 

	P2O5
	0.35 
	0.34 
	0.35 
	0.34 
	0.35 
	0.36 
	0.36 
	0.35 
	0.35 
	0.35 

	LOL
	3.05 
	2.71 
	2.96 
	5.41 
	2.42 
	2.41 
	2.61 
	3.20 
	1.83 
	2.76 

	Total
	97.86 
	99.06 
	99.58 
	98.88 
	100.14 
	100.13 
	100.19 
	99.28 
	99.90 
	99.30 

	Mg#
	50.2 
	41.7 
	44.4 
	43.6 
	41.3 
	38.3 
	47.6 
	41.2 
	41.3 
	41.6 

	Co
	9
	5.9
	7.6
	8.5
	8.1
	7.4
	7.4
	7.5
	8
	8

	Ni
	6
	5.4
	6.2
	6.5
	6.3
	4.7
	7.7
	5.1
	6
	6.6

	La
	15.1
	12.6
	21.7
	22.4
	16.6
	16.2
	14
	15.8
	24.2
	24.5

	Ce
	31.7
	27.5
	44.5
	48.1
	36.4
	35.9
	30.4
	34.3
	51.2
	50.5

	Pr
	3.94
	3.42
	5.63
	6.15
	4.49
	4.51
	3.74
	4.21
	6.5
	6.26

	Nd
	16.2
	14.2
	21.7
	23.9
	18.4
	18.4
	15.6
	17.2
	25.2
	24

	Sm
	3.38
	2.93
	4.55
	4.97
	3.83
	3.88
	3.35
	3.55
	5.2
	4.87

	Eu
	1.16 
	1.09 
	1.40 
	1.51 
	1.35 
	1.45 
	1.09 
	1.33 
	1.76 
	1.59 

	Gd
	3.29
	2.85
	3.63
	3.83
	3.38
	3.4
	3.02
	3.16
	4.11
	3.82

	Tb
	0.41
	0.39
	0.47
	0.49
	0.44
	0.45
	0.41
	0.42
	0.53
	0.5

	Dy
	2.32
	2.06
	2.42
	2.58
	2.46
	2.45
	2.26
	2.31
	2.72
	2.52

	Ho
	0.41
	0.39
	0.46
	0.49
	0.47
	0.48
	0.43
	0.43
	0.51
	0.47

	Er
	1.1
	1.05
	1.14
	1.2
	1.26
	1.26
	1.15
	1.16
	1.31
	1.16

	Tm
	0.15
	0.14
	0.17
	0.18
	0.17
	0.17
	0.16
	0.16
	0.19
	0.17

	Yb
	0.94 
	0.91 
	1.00 
	1.09 
	1.05 
	1.03 
	0.93 
	0.96 
	1.13 
	1.03 

	Lu
	0.14
	0.14
	0.16
	0.17
	0.16
	0.17
	0.15
	0.15
	0.18
	0.16

	Rb
	35
	38.8
	72.1
	54.3
	50.2
	65
	32.2
	58.5
	72.3
	78.8

	Ba
	610
	680
	770
	290
	720
	740
	540
	580
	770
	600

	Th
	2.5
	2.5
	3.8
	3.5
	3
	2.9
	2.6
	2.8
	3.7
	3.8

	U
	0.8
	0.8
	1.3
	1.4
	1.1
	1.1
	0.9
	1
	1.5
	1.4

	Nb
	4.5
	4.4
	5.2
	5.3
	4.6
	4.7
	4.6
	4.5
	5.3
	5.1

	Ta
	0.25
	0.25
	0.24
	0.23
	0.32
	0.24
	0.25
	0.24
	0.24
	0.24

	Pb
	4.8
	3.9
	8.5
	4
	8.9
	4
	6
	2.6
	3.8
	3

	Sr
	1070
	948
	999
	715
	1010
	977
	947
	884
	1040
	937

	Hf
	1.1 
	1.0 
	1.1 
	1.1 
	1.1 
	1.1 
	1.1 
	1.1 
	1.1 
	1.1 

	Zr
	32.6
	33.2
	42.5
	38.5
	38.5
	42.4
	41.2
	38.8
	36.3
	39.9

	Y
	9.7
	8.4
	12.5
	13.1
	11.6
	11.7
	10.4
	10.8
	13.8
	13.2




	
Table S1 continued
	
	
	
	

	Rock
	diorite porphyry
	Standard (QC)

	Locate
	Shaxi-Changpushan
	Shaxi-Tongquanshan
	SARM-45
	SRM88B

	Rock NO.
	01CPS
1-3
	09CPZK
1-9
	11TQS
-01
	11TQS
-02
	11TQS
-03
	11TQS
-04
	11TQS
-05
	11TQS
-06
	Measured
	Ref.
	Measured
	Ref.

	SiO2
	56.77 
	60.92 
	55.17 
	57.01 
	56.12 
	56.19 
	56.41 
	56.60 
	49.64
	49.60
	1.11
	1.13

	Al2O3
	16.66 
	16.29 
	16.52 
	16.85 
	16.36 
	16.72 
	16.50 
	16.80 
	26.37
	26.20
	0.32
	0.34

	Fe2O3
	5.88 
	4.00 
	6.64 
	6.94 
	7.17 
	7.05 
	6.82 
	6.45 
	12.64
	12.6
	0.28
	0.28

	CaO
	4.11 
	2.21 
	2.72 
	2.31 
	2.49 
	2.52 
	2.46 
	2.39 
	0.78
	0.78
	30.01
	29.95

	MgO
	2.52 
	2.42 
	2.42 
	2.02 
	2.12 
	2.36 
	2.24 
	2.29 
	3.47
	3.39
	21.03
	21.03

	Na2O
	3.46 
	4.39 
	3.48 
	3.39 
	3.39 
	3.52 
	3.45 
	3.54 
	0.84
	0.84
	0.03
	0.03

	K2O
	2.54 
	1.99 
	2.34 
	2.38 
	2.29 
	2.26 
	2.29 
	2.33 
	3.18
	3.18
	0.10
	0.10

	TiO2
	0.57 
	0.67 
	0.63 
	0.65 
	0.61 
	0.65 
	0.63 
	0.63 
	1.85
	1.82
	0.02
	0.02

	MnO
	0.19 
	0.13 
	0.12 
	0.09 
	0.10 
	0.10 
	0.10 
	0.10 
	0.10
	0.10
	0.02
	0.02

	P2O5
	0.28 
	0.21 
	0.28 
	0.28 
	0.27 
	0.27 
	0.27 
	0.28 
	0.079
	0.080
	0.004
	0.004

	LOL
	6.63 
	4.87 
	8.52 
	7.45 
	7.95 
	7.78 
	7.75 
	7.76 
	1.05
	0.97
	47.10
	46.98

	Total
	99.61 
	98.10 
	98.84 
	99.37 
	98.87 
	99.42 
	98.92 
	99.17 
	100.00
	99.56
	100.02
	99.88

	Mg#
	46.0 
	54.6 
	42.0 
	36.6 
	37.0 
	39.9 
	39.5 
	41.3 
	
	
	
	

	
	
	
	
	
	
	
	
	
	MRGeo08
	OGGeo08

	
	
	
	
	
	
	
	
	
	Measured
	Ref.
	Measured
	Ref.

	Co
	10.1
	10.5
	9.4
	5.1
	4.5
	5.5
	5.6
	102
	18.7
	19.8
	95.2
	97.0

	Ni
	5
	9
	11.2
	9.4
	8.6
	9.3
	9.6
	10.1
	672
	691
	8760
	8890

	La
	16.6
	19.2
	19.5
	19.6
	18.2
	19.7
	19.5
	18.5
	33.4
	35.1
	32.4
	35.0

	Ce
	34.1
	38.3
	37.1
	37.2
	35
	37.7
	37.5
	35.2
	74.6
	74.1
	68.1
	72.0

	Pr
	4.23
	4.17
	4.15
	4.15
	3.93
	4.27
	4.23
	3.95
	8.43
	8.29
	7.84
	7.81

	Nd
	17.6
	16.9
	16.5
	16.2
	15.5
	17
	16.8
	15.4
	33.4
	31.3
	31.1
	29.2

	Sm
	3.47
	3.14
	3.23
	3.09
	3.05
	3.33
	3.33
	2.9
	6.43
	6.20
	6.25
	5.79

	Eu
	1.24 
	0.92 
	1.42 
	1.52 
	1.47 
	1.53 
	1.55 
	1.39 
	1.31
	1.35
	1.13
	1.20

	Gd
	3.23
	2.77
	2.79
	2.72
	2.71
	2.98
	2.96
	2.66
	5.33
	5.47
	4.97
	4.99

	Tb
	0.43
	0.4
	0.37
	0.37
	0.36
	0.4
	0.39
	0.36
	0.82
	0.87
	0.76
	0.77

	Dy
	2.24
	2.11
	2.04
	2
	1.96
	2.11
	2.16
	1.97
	4.93
	4.75
	4.58
	4.35

	Ho
	0.41
	0.43
	0.39
	0.38
	0.37
	0.4
	0.41
	0.37
	0.98
	0.94
	0.91
	0.84

	Er
	1.14
	1.27
	1.03
	1.02
	0.98
	1.06
	1.07
	0.98
	2.87
	2.82
	2.55
	2.42

	Tm
	0.15
	0.17
	0.14
	0.15
	0.14
	0.15
	0.16
	0.14
	0.40
	0.39
	0.37
	0.34

	Yb
	1.05 
	1.20 
	0.92 
	0.97 
	0.91 
	0.97 
	0.99 
	0.92 
	2.70
	2.54
	2.45
	2.19

	Lu
	0.15
	0.19
	0.15
	0.16
	0.15
	0.15
	0.16
	0.15
	0.38
	0.39
	0.36
	0.33

	Rb
	77.8
	72.2
	75.2
	81.5
	71.5
	73
	78.6
	76.1
	194.0
	193.0
	175.5
	183.0

	Ba
	420
	1125
	470
	410
	440
	460
	450
	530
	1060
	1100
	890
	840

	Th
	2.87
	2.96
	3.1
	3.6
	3.2
	3.1
	3.6
	3.4
	20.6
	19.9
	17.9
	18.8

	U
	0.99
	1.05
	0.9
	0.9
	0.8
	0.8
	0.9
	1
	5.5
	5.6
	5.3
	5.2

	Nb
	3.8
	4.1
	4.3
	4.6
	4.1
	4.3
	4.7
	4.2
	21.3
	21.2
	18.0
	20.0

	Ta
	0.2
	0.4
	0.23
	0.25
	0.23
	0.22
	0.25
	0.22
	1.51
	1.60
	1.42
	1.38

	Pb
	7
	5
	9
	10.4
	9.1
	9.1
	9.4
	8.9
	1040
	1080
	6880
	7240

	Sr
	371
	720
	354
	453
	442
	421
	427
	403
	291
	308
	247
	249

	Hf
	2.4 
	2.8 
	1.7 
	1.9 
	1.6 
	1.6 
	1.8 
	1.7 
	3.2
	3.2
	3.1
	2.9

	Zr
	87
	100
	47.9
	49.1
	44.3
	46.4
	51.5
	45.9
	105.0
	109.0
	89.4
	93.0

	Y
	10.9
	10.8
	10.6
	9.5
	9.2
	10.8
	10.9
	9.6
	26.0
	26.5
	23.8
	23.5



