Supplementary table 2 Chemical compositions of the granitic intrusions in Halajun region
	Kezilekezitage intrusion

	Sample
	17KZLKZTG-1
	17KZLKZTG-2
	17KZLKZTG-3
	17KZLKZTG-4
	17KZLKZTG-5
	17KZLKZTG-6
	17KZLKZTG-7
	17KZLKZTG-8
	17KZLKZTG-9
	17KZLKZTG-10

	Major elements (wt.%)

	SiO2
	71.2
	73.1
	72.6
	75.0
	70.0
	72.2
	71.9
	72.0
	71.0
	73.2

	TiO2
	0.2
	0.2
	0.2
	0.1
	0.3
	0.2
	0.2
	0.3
	0.2
	0.2

	Al2O3
	13.0
	13.1
	13.4
	12.8
	13.5
	13.3
	14.2
	13.8
	14.0
	13.5

	Fe2O3T
	0.8
	0.9
	2.5
	1.7
	2.7
	2.2
	2.2
	2.8
	2.6
	2.5

	MnO
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	MgO
	0.1
	0.1
	0.2
	0.1
	0.2
	0.2
	0.2
	0.3
	0.2
	0.2

	CaO
	2.4
	1.7
	0.6
	0.3
	1.4
	0.7
	0.4
	0.6
	0.4
	0.5

	Na2O
	3.8
	3.9
	4.0
	3.6
	3.8
	3.9
	4.1
	3.9
	3.9
	3.6

	K2O
	5.5
	5.4
	5.5
	5.4
	5.4
	5.8
	6.1
	5.5
	5.8
	5.6

	P2O5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	LOI
	2.6
	1.6
	1.0
	0.9
	2.4
	1.4
	0.7
	0.7
	1.8
	0.7

	Total
	99.5
	100.0
	100.0
	100.0
	100.0
	99.9
	99.9
	100.0
	100.0
	99.9

	A/CNK
	0.79
	0.86
	0.98
	1.04
	0.92
	0.96
	1.01
	1.02
	1.04
	1.04

	AR
	4.01
	4.31
	5.12
	5.32
	4.26
	5.38
	5.50
	4.80
	5.09
	4.94

	Fe*
	0.83
	0.84
	0.91
	0.92
	0.91
	0.91
	0.92
	0.91
	0.92
	0.92

	Trace elements (ppm)

	Sc
	2
	2 
	2 
	1 
	2 
	2 
	2 
	3 
	2 
	2 

	V
	5 
	9 
	7 
	5 
	7 
	8 
	6 
	9 
	6 
	7 

	Cr
	1 
	1 
	2 
	2 
	2 
	2 
	1 
	2 
	1 
	1 

	Ni
	1 
	1 
	3 
	1 
	1 
	1 
	0 
	1 
	1 
	0 

	Ga
	27 
	29 
	29 
	32 
	29 
	27 
	28 
	29 
	31 
	28 

	Rb
	182 
	179 
	169 
	285 
	170 
	163 
	186 
	161 
	174 
	163 

	Ba
	330 
	313 
	351 
	104 
	349 
	310 
	371 
	369 
	342 
	298 

	Th
	28 
	26 
	17 
	34 
	18 
	17 
	17 
	19 
	20 
	19 

	U
	3 
	4 
	2 
	5 
	2 
	2 
	3 
	2 
	2 
	2 

	Nb
	39.4 
	47.6 
	52.0 
	63.8 
	46.9 
	41.1 
	46.3 
	53.9 
	47.3 
	42.1 

	Ta
	3 
	4 
	3 
	5 
	3 
	3 
	3 
	3 
	3 
	3 

	Sr
	183 
	162 
	67 
	32 
	76 
	57 
	66 
	82 
	80 
	50 

	Y
	32 
	40 
	43 
	64 
	45 
	38 
	40 
	43 
	49 
	35 

	Zr
	230 
	283 
	399 
	232 
	355 
	292 
	325 
	415 
	306 
	266 

	Hf
	8 
	9 
	11 
	8 
	11 
	8 
	9 
	11 
	10 
	7 

	La
	80 
	110 
	66 
	88 
	78 
	60 
	61 
	96 
	77 
	65 

	Ce
	148 
	196 
	123 
	167 
	141 
	113 
	110 
	168 
	146 
	123 

	Pr
	16.9 
	21.2 
	14.4 
	19.3 
	16.3 
	13.2 
	13.0 
	19.2 
	17.5 
	14.4 

	Nd
	58.0 
	76.6 
	52.2 
	68.1 
	56.4 
	50.4 
	48.2 
	69.3 
	66.2 
	53.6 

	Sm
	9.7 
	13.0 
	10.3 
	13.6 
	10.3 
	9.7 
	9.5 
	12.1 
	13.0 
	10.0 

	Eu
	0.7 
	0.8 
	0.9 
	0.3 
	0.8 
	0.7 
	0.8 
	0.9 
	0.8 
	0.8 

	Gd
	8.1 
	10.4 
	9.1 
	11.3 
	9.1 
	8.3 
	8.2 
	10.9 
	10.4 
	8.4 

	Tb
	1.3 
	1.7 
	1.6 
	2.1 
	1.6 
	1.5 
	1.4 
	1.9 
	1.7 
	1.5 

	Dy
	6.3 
	8.2 
	8.7 
	11.6 
	8.2 
	7.7 
	7.6 
	9.0 
	9.1 
	7.4 

	Ho
	1.1 
	1.5 
	1.6 
	2.3 
	1.6 
	1.4 
	1.4 
	1.6 
	1.6 
	1.3 

	Er
	3.3 
	4.1 
	4.2 
	6.3 
	4.1 
	3.8 
	4.0 
	4.1 
	4.6 
	3.5 

	Tm
	0.5 
	0.7 
	0.7 
	1.1 
	0.6 
	0.6 
	0.6 
	0.6 
	0.7 
	0.5 

	Yb
	3.18
	4.29
	4.21
	6.97
	3.94
	3.64
	3.9
	3.95
	4.4
	3.32

	Lu
	0.5
	0.6
	0.6
	0.9
	0.6
	0.5
	0.5
	0.5
	0.6
	0.4

	TotalREE
	337.9 
	449.0 
	297.0 
	398.7 
	332.8 
	274.1 
	269.9 
	397.6 
	353.7 
	293.0 

	(La/Yb)N
	18.1 
	18.4 
	11.2 
	9.0 
	14.3 
	11.8 
	11.2 
	17.3 
	12.6 
	14.0 

	δEu
	0.2 
	0.2 
	0.3 
	0.1 
	0.3 
	0.2 
	0.3 
	0.2 
	0.2 
	0.2 

	TZr (°C）
	784 
	815 
	865 
	822 
	841 
	831 
	846 
	873 
	844 
	833 



	Keziertuo intrusion

	Sample
	18KZRT-2
	18KZRT-3
	18KZRT-4
	18KZRT-5
	18KZRT-6
	18KZRT-7
	18KZRT-8
	18KZRT-9
	18KZRT-10
	18KZRT-11

	Major elements (wt.%)

	SiO2
	74.4 
	75.2 
	67.9 
	74.0 
	74.5 
	72.1 
	73.8 
	74.5 
	76.4 
	73.6 

	TiO2
	0.2 
	0.1 
	0.3 
	0.2 
	0.2 
	0.3 
	0.2 
	0.1 
	0.1 
	0.1 

	Al2O3
	12.0 
	12.5 
	14.5 
	12.3 
	12.2 
	12.7 
	12.4 
	12.4 
	11.6 
	12.7 

	Fe2O3T
	2.5 
	1.3 
	3.9 
	2.2 
	2.1 
	3.1 
	2.3 
	1.3 
	1.4 
	1.8 

	MnO
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	MgO
	0.2 
	0.1 
	0.3 
	0.2 
	0.2 
	0.2 
	0.2 
	0.1 
	0.1 
	0.1 

	CaO
	0.9 
	0.9 
	1.3 
	0.9 
	0.9 
	1.1 
	1.0 
	0.9 
	0.7 
	0.8 

	Na2O
	3.4 
	3.5 
	4.0 
	3.4 
	3.5 
	3.5 
	3.4 
	3.3 
	3.0 
	4.0 

	K2O
	4.9 
	5.0 
	5.9 
	5.2 
	4.8 
	5.2 
	5.1 
	5.5 
	5.1 
	5.2 

	P2O5
	0.0 
	0.0 
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	LOI
	1.0 
	0.9 
	1.3 
	1.1 
	1.1 
	1.3 
	1.1 
	1.3 
	1.2 
	1.1 

	Total
	99.4 
	99.5 
	99.5 
	99.5 
	99.5 
	99.5 
	99.5 
	99.5 
	99.5 
	99.5 

	A/CNK
	0.96 
	0.97 
	0.95 
	0.96 
	0.97 
	0.94 
	0.95 
	0.95 
	0.99 
	0.92 

	AR
	4.56 
	4.50 
	4.42 
	4.71 
	4.42 
	4.42 
	4.49 
	4.92 
	4.90 
	5.28 

	Fe*
	0.93 
	0.91 
	0.92 
	0.91 
	0.92 
	0.93 
	0.92 
	0.90 
	0.91 
	0.92 

	Trace elements (ppm)

	Sc
	3 
	1 
	4 
	2 
	2 
	3 
	2 
	1 
	1 
	2 

	V
	4 
	3 
	6 
	4 
	4 
	5 
	5 
	4 
	5 
	5 

	Cr
	2 
	1 
	2 
	1 
	1 
	2 
	1 
	1 
	1 
	2 

	Ni
	2 
	1 
	1 
	1 
	1 
	1 
	1 
	1 
	0 
	1 

	Ga
	31 
	28 
	36 
	30 
	30 
	34 
	31 
	28 
	27 
	30 

	Rb
	249 
	229 
	337 
	259 
	238 
	261 
	259 
	244 
	229 
	241 

	Ba
	178 
	176 
	255 
	260 
	159 
	154 
	162 
	185 
	107 
	171 

	Th
	42 
	35 
	33 
	34 
	33 
	58 
	31 
	26 
	34 
	33 

	U
	7 
	8 
	7 
	5 
	7 
	10 
	8 
	5 
	5 
	6 

	Nb
	95.7 
	82.8 
	133.0 
	82.3 
	88.1 
	136.0 
	104.0 
	62.0 
	72.0 
	73.3 

	Ta
	6 
	6 
	9 
	6 
	5 
	8 
	7 
	4 
	5 
	5 

	Sr
	41 
	43 
	51 
	51 
	40 
	45 
	40 
	40 
	32 
	43 

	Y
	100 
	71 
	123 
	89 
	97 
	152 
	103 
	60 
	75 
	97 

	Zr
	334 
	197 
	665 
	275 
	397 
	398 
	320 
	145 
	140 
	266 

	Hf
	11 
	7 
	17 
	9 
	13 
	13 
	11 
	6 
	5 
	9 

	La
	123 
	55 
	67 
	128 
	86 
	136 
	104 
	37 
	107 
	101 

	Ce
	237 
	106 
	137 
	252 
	172 
	281 
	194 
	74 
	199 
	199 

	Pr
	29.0 
	13.4 
	18.3 
	29.1 
	21.7 
	34.0 
	25.3 
	9.5 
	24.3 
	26.4 

	Nd
	104.0 
	48.4 
	70.0 
	99.9 
	76.4 
	121.0 
	83.5 
	37.2 
	81.6 
	93.9 

	Sm
	19.3 
	11.4 
	16.9 
	17.9 
	16.6 
	22.9 
	16.0 
	9.1 
	14.6 
	18.2 

	Eu
	0.7 
	0.6 
	0.7 
	0.8 
	0.6 
	0.8 
	0.6 
	0.6 
	0.5 
	0.7 

	Gd
	15.7 
	9.5 
	15.1 
	15.6 
	14.1 
	20.1 
	14.5 
	7.4 
	13.1 
	15.4 

	Tb
	3.1 
	2.1 
	3.4 
	2.8 
	3.0 
	4.1 
	3.1 
	1.7 
	2.4 
	3.0 

	Dy
	16.8 
	11.9 
	19.9 
	14.3 
	17.8 
	24.4 
	17.1 
	10.2 
	13.5 
	16.7 

	Ho
	3.0 
	2.6 
	4.0 
	2.9 
	3.7 
	5.1 
	3.7 
	2.0 
	2.7 
	3.4 

	Er
	9.2 
	7.2 
	11.2 
	8.5 
	9.4 
	14.6 
	9.6 
	5.6 
	6.9 
	9.5 

	Tm
	1.5 
	1.1 
	1.8 
	1.3 
	1.5 
	2.2 
	1.6 
	0.9 
	1.1 
	1.4 

	Yb
	9.3
	7.18
	11.2
	8.56
	9.36
	14.5
	9.96
	6.11
	6.94
	9.32

	Lu
	1.3
	1.0
	1.5
	1.2
	1.3
	2.1
	1.4
	0.8
	0.9
	1.3

	TotalREE
	572.9 
	277.3 
	378.2 
	582.8 
	433.7 
	682.8 
	484.4 
	202.2 
	474.5 
	499.3 

	(La/Yb)N
	9.5 
	5.5 
	4.3 
	10.7 
	6.6 
	6.7 
	7.5 
	4.3 
	11.1 
	7.8 

	δEu
	0.1 
	0.2 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.2 
	0.1 
	0.1 

	TZr (°C）
	850 
	801 
	905 
	830 
	867 
	861 
	843 
	772 
	777 
	820 



	Tamu intrusion
	Halajun II intrusion

	Sample
	17QLEB-1
	17QLEB-2
	17QLEB-3
	17QLEB-4
	17QLEB-5
	17QLEB-6
	17QLEB-8
	17QLEB-9
	17QLEB-10
	17KZRT-1

	Major elements (wt.%)
	Major elements (wt.%)

	SiO2
	76.6 
	76.7 
	76.9 
	78.2 
	78.8 
	78.7 
	76.6 
	76.9 
	75.2 
	72.3 

	TiO2
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.3 

	Al2O3
	12.5 
	12.1 
	12.1 
	11.6 
	11.4 
	11.4 
	12.0 
	12.3 
	12.2 
	13.6 

	Fe2O3T
	1.3 
	1.4 
	1.1 
	1.1 
	1.0 
	1.1 
	1.3 
	1.2 
	1.5 
	3.0 

	MnO
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	MgO
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.0 
	0.1 
	0.1 
	0.1 
	0.3 

	CaO
	0.2 
	0.3 
	0.6 
	0.5 
	0.5 
	0.4 
	0.5 
	0.6 
	0.8 
	1.2 

	Na2O
	3.6 
	3.5 
	3.9 
	3.5 
	3.7 
	3.3 
	3.9 
	3.9 
	3.7 
	3.7 

	K2O
	5.0 
	5.0 
	4.7 
	4.7 
	4.3 
	4.6 
	4.4 
	4.5 
	4.9 
	5.4 

	P2O5
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	LOI
	0.5 
	0.8 
	0.5 
	0.4 
	0.2 
	0.4 
	0.7 
	0.3 
	1.0 
	0.2 

	Total
	100.0 
	100.0 
	100.0 
	100.0 
	100.0 
	100.0 
	99.5 
	99.9 
	99.4 
	99.9 

	A/CNK
	1.06 
	1.03 
	0.96 
	0.99 
	0.98 
	1.02 
	1.00 
	0.98 
	0.95 
	0.97 

	AR
	5.30 
	5.42 
	5.26 
	5.23 
	5.04 
	5.01 
	4.98 
	4.78 
	4.94 
	4.17 

	Fe*
	0.94 
	0.95 
	0.94 
	0.95 
	0.94 
	0.95 
	0.95 
	0.94 
	0.94 
	0.91 

	Trace elements (ppm)
	Trace elements (ppm)

	Sc
	1 
	1 
	1 
	1 
	1 
	1 
	1 
	1 
	1 
	4 

	V
	6 
	6 
	7 
	6 
	4 
	4 
	5 
	4 
	6 
	9 

	Cr
	1 
	2 
	1 
	1 
	1 
	1 
	1 
	1 
	1 
	2 

	Ni
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	1 

	Ga
	37 
	35 
	37 
	36 
	33 
	32 
	36 
	37 
	37 
	30 

	Rb
	469 
	473 
	442 
	394 
	399 
	412 
	447 
	439 
	493 
	190 

	Ba
	29 
	29 
	19 
	27 
	17 
	24 
	20 
	28 
	20 
	485 

	Th
	25 
	31 
	45 
	31 
	45 
	26 
	28 
	56 
	41 
	22 

	U
	5 
	7 
	6 
	6 
	5 
	4 
	4 
	7 
	6 
	3 

	Nb
	150.0 
	147.0 
	152.0 
	144.0 
	141.0 
	143.0 
	177.0 
	167.0 
	172.0 
	73.7 

	Ta
	14 
	14 
	16 
	15 
	15 
	12 
	17 
	15 
	15 
	4 

	Sr
	10 
	19 
	10 
	13 
	12 
	12 
	9 
	16 
	13 
	86 

	Y
	28 
	31 
	76 
	41 
	56 
	36 
	45 
	49 
	81 
	65 

	Zr
	191 
	200 
	134 
	182 
	124 
	137 
	71 
	164 
	221 
	361 

	Hf
	10 
	10 
	8 
	9 
	7 
	8 
	5 
	9 
	12 
	9 

	La
	17 
	20 
	61 
	82 
	57 
	17 
	16 
	49 
	116 
	91 

	Ce
	27 
	34 
	75 
	187 
	98 
	27 
	25 
	79 
	209 
	178 

	Pr
	3.0 
	3.6 
	12.9 
	24.5 
	11.0 
	2.9 
	3.3 
	9.0 
	24.8 
	21.4 

	Nd
	9.6 
	11.8 
	45.6 
	93.2 
	35.9 
	9.8 
	12.3 
	27.9 
	77.4 
	80.0 

	Sm
	1.9 
	2.5 
	9.6 
	17.3 
	7.0 
	2.1 
	3.2 
	5.1 
	14.6 
	15.0 

	Eu
	0.1 
	0.1 
	0.1 
	0.2 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	1.7 

	Gd
	1.6 
	2.0 
	8.0 
	9.1 
	5.5 
	1.9 
	3.0 
	4.4 
	12.2 
	12.4 

	Tb
	0.4 
	0.5 
	1.6 
	1.1 
	1.1 
	0.5 
	0.8 
	0.8 
	2.0 
	2.3 

	Dy
	3.1 
	3.9 
	10.0 
	6.0 
	6.7 
	4.0 
	5.5 
	5.6 
	10.8 
	12.4 

	Ho
	0.9 
	1.1 
	2.2 
	1.3 
	1.5 
	1.1 
	1.4 
	1.4 
	2.3 
	2.4 

	Er
	4.0 
	4.3 
	7.3 
	5.3 
	5.0 
	4.0 
	4.9 
	4.9 
	8.3 
	6.2 

	Tm
	1.0 
	1.1 
	1.6 
	1.2 
	1.2 
	1.0 
	1.0 
	1.2 
	1.7 
	1.0 

	Yb
	8.81
	8.67
	11.3
	8.77
	8.16
	7.13
	7.36
	9.19
	12.4
	6.46

	Lu
	1.3
	1.3
	1.6
	1.3
	1.2
	1.0
	1.1
	1.3
	1.8
	0.9

	TotalREE
	79.5 
	94.8 
	248.1 
	438.6 
	238.6 
	79.2 
	84.9 
	199.2 
	493.4 
	431.1 

	(La/Yb)N
	1.3 
	1.7 
	3.9 
	6.7 
	5.0 
	1.7 
	1.5 
	3.8 
	6.7 
	10.1 

	δEu
	0.2 
	0.1 
	0.0 
	0.0 
	0.1 
	0.1 
	0.1 
	0.1 
	0.0 
	0.4 

	TZr (°C）
	809 
	811 
	768 
	800 
	766 
	779 
	721 
	787 
	810 
	853 



	Halajun II intrusion
	Standard sample

	Sample
	17KZRT-2
	17KZRT-3
	17KZRT-4
	17KZRT-5
	17KZRT-6
	17KZRT-7
	17KZRT-8
	[bookmark: _GoBack]GBW07103(GSR-1)
	Detection limits

	Major elements (wt.%)
	Major elements (wt.%)

	SiO2
	74.1 
	72.0 
	71.8 
	73.4 
	72.9 
	71.8 
	72.8 
	72.8
	<0.010

	TiO2
	0.2 
	0.3 
	0.3 
	0.3 
	0.3 
	0.3 
	0.2 
	0.3
	<0.006

	Al2O3
	12.8 
	13.3 
	13.2 
	13.1 
	13.2 
	13.8 
	13.0 
	13.3
	<0.010

	Fe2O3T
	2.4 
	3.3 
	3.6 
	2.8 
	2.9 
	3.3 
	2.5 
	2.18
	<0.010

	MnO
	0.0 
	0.1 
	0.1 
	0.0 
	0.0 
	0.1 
	0.0 
	0.1
	<0.004

	MgO
	0.2 
	0.2 
	0.3 
	0.2 
	0.2 
	0.2 
	0.2 
	0.4
	<0.010

	CaO
	1.2 
	1.3 
	1.4 
	1.1 
	1.3 
	1.3 
	1.1 
	1.6
	<0.010

	Na2O
	3.6 
	3.9 
	3.8 
	3.6 
	3.8 
	3.9 
	3.6 
	3.1
	<0.010

	K2O
	5.1 
	5.1 
	4.9 
	5.1 
	4.8 
	5.0 
	5.3 
	5.0
	<0.010

	P2O5
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.1
	<0.006

	LOI
	0.3 
	0.4 
	0.7 
	0.3 
	0.6 
	0.3 
	0.8 
	n.a.
	n.a.

	Total
	100.0 
	100.0 
	100.0 
	99.9 
	99.9 
	99.9 
	99.4 
	n.a.
	n.a.

	A/CNK
	0.95 
	0.94 
	0.93 
	0.97 
	0.96 
	0.97 
	0.96 
	n.a.
	n.a. 

	AR
	4.20 
	4.11 
	3.93 
	4.15 
	3.89 
	3.86 
	4.40 
	n.a.
	n.a. 

	Fe*
	0.91 
	0.93 
	0.93 
	0.93 
	0.91 
	0.92 
	0.92 
	n.a.
	n.a.

	Trace elements (ppm)
	Trace elements (ppm)

	Sc
	3 
	4 
	4 
	3 
	3 
	4 
	3 
	6
	0.05

	V
	10 
	7 
	8 
	7 
	7 
	8 
	8 
	24
	0.2

	Cr
	3 
	2 
	3 
	2 
	2 
	2 
	2 
	3
	0.1

	Ni
	1 
	1 
	1 
	1 
	1 
	2 
	1 
	2
	0.01

	Ga
	29 
	32 
	32 
	29 
	31 
	32 
	29 
	20
	0.05

	Rb
	178 
	184 
	188 
	187 
	190 
	186 
	187 
	468
	0.1

	Ba
	427 
	470 
	385 
	406 
	382 
	451 
	424 
	349
	0.1

	Th
	21 
	28 
	24 
	21 
	23 
	31 
	23 
	55
	0.01

	U
	3 
	4 
	4 
	3 
	3 
	4 
	3 
	19
	0.002

	Nb
	68.0 
	81.9 
	88.8 
	72.6 
	74.9 
	83.9 
	60.3 
	40.0
	0.005

	Ta
	4 
	5 
	5 
	4 
	5 
	5 
	4 
	7.2
	0.01

	Sr
	85 
	91 
	89 
	82 
	86 
	89 
	81 
	107
	0.02

	Y
	56 
	75 
	81 
	57 
	64 
	71 
	55 
	65
	0.002

	Zr
	316 
	500 
	552 
	378 
	375 
	440 
	287 
	167
	0.01

	Hf
	8 
	13 
	14 
	10 
	10 
	11 
	8 
	6.3
	0.002

	La
	81 
	100 
	105 
	88 
	91 
	101 
	82 
	56
	0.002

	Ce
	148 
	197 
	198 
	168 
	169 
	194 
	153 
	109
	0.002

	Pr
	17.8 
	23.8 
	24.0 
	20.0 
	20.4 
	23.4 
	18.0 
	12.9
	0.002

	Nd
	67.1 
	88.9 
	93.3 
	71.8 
	75.1 
	87.2 
	68.7 
	48.3
	0.002

	Sm
	12.5 
	16.9 
	18.5 
	13.4 
	14.1 
	16.4 
	12.6 
	10.2
	0.002

	Eu
	1.5 
	1.7 
	1.6 
	1.5 
	1.7 
	1.7 
	1.4 
	0.9
	0.002

	Gd
	10.8 
	14.4 
	15.3 
	11.4 
	12.2 
	13.6 
	10.0 
	8.6
	0.002

	Tb
	2.0 
	2.7 
	2.9 
	2.0 
	2.2 
	2.6 
	1.8 
	1.7
	0.002

	Dy
	10.9 
	14.2 
	15.3 
	11.1 
	12.3 
	13.7 
	9.6 
	9.8
	0.002

	Ho
	2.0 
	2.8 
	2.9 
	2.1 
	2.4 
	2.4 
	1.9 
	2.1
	0.002

	Er
	5.6 
	7.6 
	8.0 
	5.5 
	6.2 
	7.1 
	5.4 
	6.3
	0.002

	Tm
	0.9 
	1.2 
	1.3 
	0.9 
	1.0 
	1.2 
	0.8 
	1.2
	0.002

	Yb
	5.45
	7.75
	7.58
	5.86
	6.25
	6.92
	5.2
	8.3
	0.002

	Lu
	0.8
	1.1
	1.1
	0.8
	0.8
	1.0
	0.8
	1.2
	0.002

	TotalREE
	366.2 
	479.6 
	494.9 
	402.5 
	414.4 
	472.2 
	371.5 
	n.a.
	n.a.

	(La/Yb)N
	10.6 
	9.2 
	9.9 
	10.8 
	10.4 
	10.5 
	11.4 
	n.a.
	n.a. 

	δEu
	0.4 
	0.3 
	0.3 
	0.4 
	0.4 
	0.3 
	0.4 
	n.a.
	n.a. 

	TZr (°C）
	841 
	881 
	890 
	860 
	856 
	872 
	831 
	n.a.
	n.a.


[bookmark: OLE_LINK3]GBW07103 (GSR-1) was one standard sample analyzed by the Analytical Laboratory of Beijing Rsearch Insitute of Uranium Geology, Beijing. The last column is the detection limits; n.a.: not available; Fe2O3T represents total Fe oxides; LOI: loss on ignition; A / CNK = Al2O3 / (CaO + Na2O + K2O) (Molar); AR = [Al2O3 + CaO + (Na2O + K2O)] / [Al2O3 + CaO - (Na2O + K2O)] (wt%); Fe* = FeOTOL / (MgO + FeOTOL), FeOTOL represents total Fe oxides; (La/Yb)N means the ratio between chondrite-normalized La and Yb; δEu = ω(Eu)N / [(1/2) (ω(Sm)N + ω(Gd)N)]; Tzr are calculated using the method of Watson et al. (1983).

