[bookmark: _GoBack]Table 1 Major and trace element (ppm) data for monzogranite and granodiorite from the southern Manzhouli region
	Sample No.
	D1136-1
	PM1-26
	PM1-10
	PM1-23
	PM5-14
	PM5-20
	D1116-1
	PM5-37
	PM2-5
	PM2-10
	PM2-26
	PM1-2

	Name
	Granodiorite
	Monzogranite

	SiO2
	64.35
	64.96
	64.67
	64.82
	64.84
	63.88
	62.92
	60.04
	76.91
	76.8
	75.77
	77.35

	TiO2
	0.67
	0.64
	0.67
	0.64
	0.37
	0.39
	0.38
	0.67
	0.1
	0.1
	0.1
	0.1

	Al2O3
	15.7
	15.24
	15.1
	15.28
	15.94
	16.27
	16.82
	17.2
	12.5
	12.5
	13.1
	12.3

	Fe2O3
	2.37
	2.02
	2.3
	2.59
	2.41
	2.67
	2.14
	3.12
	0.51
	0.62
	0.85
	0.73

	FeO
	3.23
	3.44
	3.65
	2.93
	3.56
	3.32
	3.47
	3.62
	0.99
	0.84
	0.75
	0.87

	MnO
	0.09
	0.09
	0.1
	0.1
	0.08
	0.07
	0.07
	0.09
	0.01
	0.01
	0.02
	0.01

	MgO
	2.18
	2.08
	2.45
	1.97
	0.88
	1.84
	2.61
	1.93
	0.12
	0.09
	0.11
	0.13

	CaO
	2.89
	2.6
	2.31
	3.68
	3.18
	3.42
	3.08
	4.4
	0.34
	0.4
	0.49
	0.38

	Na2O
	3.98
	3.96
	3.46
	3.5
	3.23
	3.6
	2.93
	4.07
	3.54
	3.38
	4.1
	3.83

	K2O
	2.12
	3.2
	2.48
	2.2
	2.72
	2.74
	3.54
	2.55
	4.35
	4.59
	4
	3.47

	P2O5
	0.18
	0.17
	0.17
	0.16
	0.2
	0.2
	0.22
	0.48
	0.05
	0.02
	0.03
	0.03

	LOI
	2.05
	1.2
	2.26
	1.73
	2.3
	1.64
	2.06
	1.92
	0.27
	0.32
	0.31
	0.35

	SUM
	99.81
	99.6
	99.62
	99.6
	99.71
	100.04
	100.24
	100.09
	99.71
	99.64
	99.6
	99.52

	A/NK
	2.57 
	2.13 
	2.54 
	2.68 
	2.68 
	2.57 
	2.60 
	2.60 
	1.58 
	1.57 
	1.62 
	1.68 

	A/CNK
	1.75 
	1.56 
	1.83 
	1.63 
	1.75 
	1.67 
	1.76 
	1.56 
	1.52 
	1.49 
	1.53 
	1.60 

	La
	26.8
	30
	27.1
	25.5
	28.6
	23.9
	27.6
	35.4
	12.9
	10.9
	21
	18.9

	Ce
	53.6
	57.6
	53.8
	52.6
	59.8
	54.9
	63.2
	68.3
	26.8
	20.7
	45.9
	45

	Pr
	6.2
	6.37
	6.31
	6.01
	6.96
	6.31
	6.89
	9.59
	3.28
	2.89
	6.02
	5.54

	Nd
	24.4
	24.8
	25
	23.9
	23.2
	22.2
	22.1
	35.5
	13.8
	12.6
	25.2
	22.8

	Sm
	4.45
	4.53
	4.85
	4.52
	4.56
	4.85
	4.75
	6.89
	2.86
	3.22
	6.34
	5.45

	Eu
	1.1
	1.07
	1.06
	1.07
	0.97
	1.02
	1.08
	1.82
	0.39
	0.39
	0.36
	0.3

	Gd
	4.09
	3.9
	4.46
	4.29
	3.98
	4.17
	4.05
	7.19
	2.53
	3.11
	6.61
	4.93

	Tb
	0.63
	0.62
	0.7
	0.69
	0.63
	0.64
	0.62
	1.08
	0.39
	0.52
	1.25
	0.83

	Dy
	3.51
	3.49
	3.99
	3.91
	3.42
	3.39
	3.37
	5.99
	2.11
	3.07
	7.9
	4.79

	Ho
	0.69
	0.68
	0.8
	0.74
	0.67
	0.71
	0.69
	1.16
	0.4
	0.6
	1.59
	0.92

	Er
	2.02
	2.03
	2.26
	2.18
	1.88
	1.96
	1.97
	3.19
	1.15
	1.74
	4.8
	2.73

	Tm
	0.3
	0.3
	0.33
	0.33
	0.28
	0.3
	0.3
	0.45
	0.17
	0.27
	0.77
	0.45

	Yb
	1.97
	2.02
	2.21
	2.08
	1.84
	1.89
	1.97
	2.67
	1.17
	1.71
	5.07
	2.9

	Lu
	0.29
	0.29
	0.32
	0.32
	0.3
	0.28
	0.29
	0.36
	0.17
	0.26
	0.75
	0.44

	ΣREE
	130.05 
	137.70 
	133.19 
	128.14 
	137.09 
	126.52 
	138.88 
	179.59 
	68.12 
	61.98 
	133.56 
	115.98 

	LREE/HREE
	8.63 
	9.33 
	7.84 
	7.81 
	9.55 
	8.48 
	9.47 
	7.13 
	7.42 
	4.49 
	3.65 
	5.45 

	δEu
	0.78 
	0.76 
	0.69 
	0.73 
	0.68 
	0.68 
	0.73 
	0.78 
	0.43 
	0.37 
	0.17 
	0.17 

	(La/Sm)N
	3.79 
	4.17 
	3.51 
	3.55 
	3.95 
	3.10 
	3.66 
	3.23 
	2.84 
	2.13 
	2.08 
	2.18 

	(La/Yb)N
	9.17 
	10.01 
	8.27 
	8.27 
	10.48 
	8.53 
	9.45 
	8.94 
	7.43 
	4.30 
	2.79 
	4.39 

	(Sm/Nd)N
	0.56 
	0.56 
	0.60 
	0.58 
	0.60 
	0.67 
	0.66 
	0.60 
	0.64 
	0.79 
	0.77 
	0.74 

	(Gd/Yb)N
	1.68 
	1.56 
	1.63 
	1.66 
	1.75 
	1.78 
	1.66 
	2.17 
	1.74 
	1.47 
	1.05 
	1.37 

	Rb
	75
	129
	74.8
	72.3
	154
	95.3
	83.6
	60.5
	93.7
	109
	171
	92.8

	Ba
	503
	534
	519
	516
	756
	626
	843
	698
	362
	274
	160
	174

	Th
	13.7
	14
	16.7
	12.1
	18.6
	14.2
	15
	7.63
	16
	15.7
	20.7
	16.3

	U
	3.56
	2.15
	1.48
	1.58
	1.6
	1.85
	2.33
	1.28
	0.86
	0.89
	1.37
	0.88

	Zr
	147
	167
	167
	198
	172
	185
	198
	358
	85.3
	66.3
	92.9
	69.3

	Nb
	8.88
	9.71
	8.59
	9.32
	10.1
	10.2
	9.49
	11.9
	4.5
	6.49
	37.8
	16.8

	Ta
	0.83
	1.15
	0.79
	0.83
	1.08
	0.97
	1.23
	1.12
	0.48
	0.59
	3.77
	1.76

	Sr
	478
	365
	388
	426
	458
	460
	429
	448
	78.1
	66.7
	40.9
	84.7

	Hf
	5.03
	5.53
	4.94
	4.97
	7.32
	6.89
	7.45
	9.56
	2.97
	2.26
	4.01
	3.19

	Y
	18.6
	17.7
	19.9
	19.4
	19.1
	21.1
	20.1
	34.8
	9.77
	15.5
	40
	23.7






Standards analyzed by ALS Laboratory Group, Guangzho

	Elements
	Unit
	Detection limits
	STSD-4
	STSD-4
	STSD-4
	Reference value
	SY-4
	SY-4
	SY-4
	Reference value

	SiO2
	%
	0.01
	58.93
	59.00
	58.70
	58.90
	50.04
	49.92
	49.51
	49.90

	TiO2
	%
	0.01
	0.76
	0.76
	0.77
	0.76
	0.30
	0.28
	0.30
	0.29

	Al2O3
	%
	0.01
	12.08
	12.12
	12.01
	12.10
	20.80
	20.86
	20.68
	20.69

	Fe2O3
	%
	0.01
	5.74
	5.67
	5.66
	5.70
	6.05
	6.18
	6.10
	6.21

	MnO
	%
	0.01
	0.19
	0.19
	0.19
	0.19
	0.10
	0.11
	0.11
	0.11

	MgO
	%
	0.01
	2.17
	2.16
	2.14
	2.13
	0.54
	0.54
	0.54
	0.54

	CaO
	%
	0.01
	4.03
	4.06
	4.03
	4.00
	8.07
	8.05
	8.14
	8.05

	Na2O
	%
	0.01
	2.73
	2.72
	2.71
	2.70
	7.12
	7.23
	7.17
	7.10

	K2O
	%
	0.01
	1.62
	1.59
	1.60
	1.60
	1.68
	1.64
	1.67
	1.66

	P2O5
	%
	0.001
	0.213
	0.217
	0.220
	0.220
	0.129
	0.132
	0.131
	0.131

	LOI
	%
	0.01
	11.15
	11.05
	11.35
	11.60
	4.61
	4.27
	4.49
	4.56

	Elements
	Unit
	Detection limits
	SY-4
	SY-4
	Reference value
	OREAS 146
	OREAS 146
	Reference value
	
	

	La
	μg/g
	0.5
	60.5
	60.1
	58.0
	2610
	2610
	2510
	
	

	Ce
	μg/g
	0.5
	125.0
	125.5
	122.0
	4820
	4800
	4690
	
	

	Pr
	μg/g
	0.1
	15.0
	14.7
	15.0
	543
	548
	480
	
	

	Nd
	μg/g
	0.5
	59.3
	59.9
	57.0
	2230
	2230
	2180
	
	

	Sm
	μg/g
	0.1
	13.4
	13.2
	12.7
	465
	455
	441
	
	

	Eu
	μg/g
	0.1
	2.0
	2.0
	2.0
	134.0
	138.0
	127.0
	
	

	Gd
	μg/g
	0.1
	14.3
	14.4
	14.0
	346
	355
	359
	
	

	Tb
	μg/g
	0.1
	2.7
	2.7
	2.6
	46.6
	47.5
	47.2
	
	

	Dy
	μg/g
	0.1
	19.2
	19.4
	18.2
	230
	234
	224
	
	

	Ho
	μg/g
	0.1
	4.6
	4.6
	4.3
	38.1
	39.1
	36.8
	
	

	Er
	μg/g
	0.1
	15.0
	15.2
	14.2
	85.2
	88.3
	87.0
	
	

	Tm
	μg/g
	0.1
	2.3
	2.4
	2.3
	10.2
	10.4
	9.9
	
	

	Yb
	μg/g
	0.1
	15.3
	15.8
	14.8
	53.9
	53.6
	53.5
	
	

	Elements
	Unit
	Detection limits
	GBM908-10
	GBM908-10
	Reference value
	MRGeo08
	MRGeo08
	Reference value
	
	

	Rb
	μg/g
	0.1
	165.5
	170.5
	170.0
	173.5
	183.0
	193.0
	
	

	Ba
	μg/g
	10
	1080
	1080
	1100
	1060
	1050
	1100
	
	

	Th
	μg/g
	0.2
	18.5
	17.3
	18.4
	18.0
	18.2
	19.9
	
	

	U
	μg/g
	0.1
	2.5
	2.2
	2.3
	5.2
	5.6
	5.6
	
	

	Zr
	μg/g
	0.5
	143.0
	131.5
	139.0
	96.2
	111.0
	109.0
	
	

	Nb
	μg/g
	0.1
	11.7
	11.4
	10.7
	21.4
	22.5
	21.2
	
	

	Ta
	μg/g
	0.05
	0.75
	0.73
	0.83
	1.53
	1.57
	1.60
	
	

	Sr
	μg/g
	0.2
	284
	283
	287
	294
	293
	308
	
	

	Hf
	μg/g
	0.1
	3.4
	3.4
	3.8
	2.9
	3.0
	3.2
	
	

	Y
	μg/g
	0.1
	36.9
	36.5
	39.2
	23.2
	25.0
	26.5
	
	


Major elements were obtained by X-ray fluorescence spectrometer (XRF) at the ALS Laboratory Group, Guangzhou, using fused lithum-tetraborate glass pellets. The analytical precision as determined on the Chinese National standard GSR-3 was generally around 1–5%.

