[bookmark: _GoBack]Supplementary table 4 Compiled geochemical data of Halajun granitic intrusions
	Kezilekezitage intrusion

	Sample
	09KZ01
	09KZ02
	09KZ03
	09KZ04
	09KZ05
	09KZ06
	09KZ07
	09KZ08
	09KZ09
	09KZ10

	Major elements (wt.%)

	SiO2
	74.8 
	72.7 
	76.3 
	71.6 
	70.1 
	74.8 
	74.3 
	73.4 
	76.5 
	73.0 

	TiO2
	0.2 
	0.3 
	0.2 
	0.4 
	0.4 
	0.2 
	0.2 
	0.2 
	0.1 
	0.2 

	Al2O3
	12.6 
	13.8 
	12.1 
	13.6 
	13.9 
	12.6 
	12.9 
	13.1 
	12.0 
	13.2 

	Fe2O3T
	1.9 
	2.3 
	1.4 
	3.1 
	3.0 
	1.9 
	1.9 
	1.9 
	1.4 
	2.1 

	MnO
	0.0 
	0.0 
	0.0 
	0.1 
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	MgO
	0.2 
	0.4 
	0.2 
	0.5 
	0.6 
	0.3 
	0.3 
	0.3 
	0.2 
	0.3 

	CaO
	0.8 
	1.1 
	0.6 
	1.4 
	1.6 
	0.7 
	0.8 
	0.6 
	0.6 
	0.9 

	Na2O
	3.5 
	3.6 
	3.3 
	3.5 
	3.8 
	3.4 
	3.4 
	3.6 
	3.3 
	3.6 

	K2O
	5.3 
	5.2 
	5.1 
	5.1 
	5.1 
	5.4 
	5.5 
	5.8 
	5.1 
	5.5 

	P2O5
	0.0 
	0.1 
	0.0 
	0.1 
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	LOI
	0.5 
	0.4 
	0.5 
	0.6 
	1.2 
	0.5 
	0.6 
	0.8 
	0.6 
	0.8 

	Total
	99.9 
	99.9 
	99.8 
	99.9 
	99.8 
	99.8 
	99.9 
	99.9 
	99.8 
	99.8 

	A/CNK
	0.97 
	1.01 
	1.00 
	0.97 
	0.95 
	0.99 
	0.99 
	0.98 
	0.99 
	0.97 

	AR
	4.81 
	3.93 
	4.87 
	3.76 
	3.70 
	4.83 
	4.72 
	5.31 
	5.00 
	4.66 

	Fe*
	0.88 
	0.86 
	0.88 
	0.85 
	0.82 
	0.87 
	0.86 
	0.86 
	0.88 
	0.85 

	Trace elements (ppm)

	Sc
	1 
	1 
	1 
	3 
	3 
	1 
	1 
	2 
	0 
	2 

	V
	6 
	12 
	7 
	17 
	21 
	5 
	6 
	7 
	2 
	5 

	Cr
	2 
	2 
	6 
	3 
	5 
	0 
	2 
	3 
	1 
	3 

	Ni
	4 
	1 
	3 
	3 
	3 
	0 
	1 
	1 
	0 
	0 

	Ga
	20 
	21 
	20 
	22 
	21 
	21 
	21 
	20 
	19 
	22 

	Rb
	309 
	283 
	348 
	256 
	280 
	304 
	319 
	287 
	300 
	296 

	Ba
	171 
	340 
	81 
	404 
	422 
	165 
	244 
	338 
	87 
	367 

	Th
	54 
	42 
	61 
	39 
	35 
	54 
	50 
	45 
	57 
	43 

	U
	7 
	6 
	13 
	5 
	5 
	10 
	10 
	7 
	11 
	9 

	Nb
	46.1 
	37.3 
	39.9 
	30.3 
	31.8 
	43.8 
	41.1 
	42.5 
	46.4 
	45.8 

	Ta
	5 
	4 
	5 
	3 
	3 
	5 
	5 
	4 
	6 
	5 

	Sr
	44 
	98 
	24 
	101 
	99 
	37 
	55 
	62 
	32 
	55 

	Y
	36 
	36 
	34 
	34 
	30 
	30 
	34 
	31 
	32 
	33 

	Zr
	298 
	276 
	194 
	290 
	315 
	255 
	255 
	311 
	206 
	292 

	Hf
	9 
	8 
	7 
	8 
	9 
	8 
	8 
	9 
	7 
	9 

	La
	67 
	63 
	82 
	62 
	61 
	100 
	63 
	58 
	56 
	71 

	Ce
	118 
	110 
	136 
	112 
	107 
	166 
	109 
	99 
	98 
	124 

	Pr
	12.5 
	11.9 
	14.0 
	12.7 
	11.9 
	17.2 
	11.5 
	10.6 
	10.0 
	12.9 

	Nd
	39.6 
	39.0 
	39.8 
	41.9 
	38.1 
	50.6 
	35.7 
	33.7 
	30.8 
	40.8 

	Sm
	6.7 
	6.7 
	6.0 
	7.4 
	6.4 
	6.6 
	6.1 
	5.9 
	5.2 
	6.8 

	Eu
	0.4 
	0.5 
	0.2 
	0.9 
	0.8 
	0.4 
	0.4 
	0.4 
	0.2 
	0.5 

	Gd
	5.7 
	6.2 
	5.0 
	6.9 
	5.7 
	5.0 
	5.6 
	5.3 
	4.7 
	6.0 

	Tb
	1.0 
	1.0 
	0.9 
	1.1 
	1.0 
	0.8 
	1.0 
	0.9 
	0.9 
	1.0 

	Dy
	6.2 
	6.4 
	5.6 
	6.5 
	5.4 
	4.8 
	5.7 
	5.6 
	5.7 
	6.2 

	Ho
	1.4 
	1.4 
	1.3 
	1.4 
	1.2 
	1.1 
	1.2 
	1.3 
	1.2 
	1.3 

	Er
	4.0 
	4.0 
	3.9 
	4.0 
	3.4 
	3.2 
	3.8 
	3.9 
	3.7 
	4.0 

	Tm
	0.7 
	0.7 
	0.7 
	0.6 
	0.6 
	0.5 
	0.6 
	0.6 
	0.7 
	0.6 

	Yb
	4.5 
	4.4 
	4.4 
	4.0 
	3.4 
	3.7 
	4.3 
	4.2 
	4.8 
	4.3 

	Lu
	0.7 
	0.7 
	0.7 
	0.6 
	0.6 
	0.6 
	0.7 
	0.7 
	0.7 
	0.7 

	TotalREE
	268.0 
	255.8 
	301.0 
	262.8 
	246.3 
	360.7 
	248.5 
	230.1 
	222.2 
	280.4 

	(La/Yb)N
	10.7 
	10.3 
	13.3 
	11.1 
	13.0 
	19.3 
	10.5 
	9.9 
	8.3 
	11.9 

	δEu
	0.2 
	0.3 
	0.1 
	0.4 
	0.4 
	0.2 
	0.2 
	0.2 
	0.1 
	0.2 

	TZr (°C）
	838 
	832 
	804 
	831 
	834 
	826 
	826 
	841 
	809 
	834 



	Kezilekezitage intrusion
	Keziertuo intrusion

	Sample
	09KZ11
	09KZ12
	09KZ13
	 HL-9
	HL-10
	HL-13
	YT-HH-1
	YT-HH-2
	YT-HH-4
	YT-HH-5

	Major element (wt.%)
	Major element (wt.%)

	SiO2
	73.6 
	73.0 
	76.0 
	73.3 
	73.9 
	74.4 
	72.2 
	71.0 
	74.2 
	75.0 

	TiO2
	0.3 
	0.3 
	0.1 
	0.2 
	0.3 
	0.3 
	0.2 
	0.2 
	0.2 
	0.2 

	Al2O3
	13.3 
	13.5 
	12.2 
	13.4 
	13.2 
	12.9 
	13.5 
	14.1 
	12.9 
	12.7 

	Fe2O3 T
	1.5 
	2.0 
	1.0 
	1.5 
	1.4 
	0.7 
	2.5 
	2.6 
	1.9 
	1.9 

	MnO
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	MgO
	0.3 
	0.3 
	0.2 
	0.2 
	0.2 
	0.3 
	0.2 
	0.2 
	0.1 
	0.1 

	CaO
	1.0 
	0.9 
	0.7 
	1.4 
	1.3 
	2.0 
	1.1 
	1.2 
	1.0 
	1.0 

	Na2O
	3.7 
	3.6 
	3.4 
	3.6 
	3.4 
	3.4 
	3.7 
	3.9 
	3.5 
	3.3 

	K2O
	5.5 
	5.6 
	5.6 
	5.3 
	5.5 
	4.7 
	6.0 
	6.0 
	5.7 
	5.4 

	P2O5
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	LOI
	0.7 
	0.5 
	0.7 
	0.6 
	0.6 
	0.9 
	0.4 
	0.4 
	0.3 
	0.3 

	Total
	99.8 
	99.8 
	99.9 
	99.6 
	99.7 
	99.7 
	99.7 
	99.4 
	99.8 
	100.0 

	A/CNK
	0.96 
	0.98 
	0.95 
	0.94 
	0.96 
	0.89 
	0.93 
	0.95 
	0.94 
	0.98 

	AR
	4.55 
	4.55 
	5.58 
	3.98 
	4.11 
	3.41 
	4.92 
	4.60 
	5.01 
	4.43 

	Fe*
	0.83 
	0.85 
	0.82 
	0.90 
	0.86 
	0.69 
	0.93 
	0.94 
	0.94 
	0.94 

	Trace element (ppm)
	Trace element (ppm)

	Sc
	2 
	2 
	1 
	1 
	2 
	2 
	1 
	1 
	1 
	0 

	V
	8 
	10 
	5 
	7 
	7 
	6 
	n.a.
	n.a.
	n.a.
	n.a.

	Cr
	2 
	1 
	2 
	1 
	1 
	1 
	n.a.　
	n.a.
	n.a.
	n.a.

	Ni
	0 
	1 
	1 
	3 
	2 
	3 
	n.a.　
	n.a.
	n.a.
	n.a.

	Ga
	21 
	20 
	19 
	20 
	20 
	19 
	27 
	28 
	26 
	25 

	Rb
	257 
	280 
	304 
	233 
	231 
	194 
	157 
	155 
	146 
	148 

	Ba
	348 
	358 
	121 
	267 
	338 
	244 
	518 
	487 
	441 
	444 

	Th
	36 
	47 
	44 
	40 
	33 
	40 
	2 
	2 
	3 
	15 

	U
	7 
	8 
	7 
	7 
	5 
	7 
	2 
	2 
	2 
	2 

	Nb
	41.0 
	37.5 
	37.1 
	34.3 
	37.5 
	38.5 
	40.3 
	37.3 
	32.8 
	29.2 

	Ta
	5 
	4 
	6 
	4 
	4 
	4 
	2 
	1 
	2 
	1 

	Sr
	55 
	87 
	34 
	119 
	128 
	213 
	53 
	37 
	46 
	84 

	Y
	34 
	30 
	32 
	30 
	31 
	33 
	11 
	9 
	7 
	23 

	Zr
	298 
	303 
	137 
	285 
	255 
	232 
	338 
	349 
	256 
	285 

	Hf
	9 
	9 
	5 
	9 
	7 
	7 
	10 
	10 
	8 
	9 

	La
	70 
	52 
	49 
	41 
	55 
	40 
	8 
	4 
	4 
	37 

	Ce
	121 
	93 
	85 
	72 
	102 
	73 
	29 
	48 
	50 
	139 

	Pr
	13.3 
	10.2 
	9.1 
	7.5 
	10.4 
	7.7 
	2.3 
	1.2 
	1.0 
	8.1 

	Nd
	42.3 
	32.5 
	29.0 
	25.3 
	34.6 
	26.5 
	9.7 
	5.1 
	5.0 
	30.4 

	Sm
	7.0 
	5.8 
	5.5 
	4.9 
	5.9 
	5.3 
	2.2 
	1.2 
	1.0 
	5.3 

	Eu
	0.5 
	0.5 
	0.3 
	0.5 
	0.6 
	0.5 
	0.5 
	0.3 
	0.3 
	0.9 

	Gd
	5.9 
	5.0 
	5.1 
	4.5 
	5.4 
	4.8 
	2.4 
	1.6 
	1.3 
	5.7 

	Tb
	1.0 
	0.9 
	0.9 
	0.7 
	0.8 
	0.8 
	0.4 
	0.3 
	0.2 
	0.8 

	Dy
	5.9 
	5.3 
	5.4 
	4.6 
	4.8 
	5.2 
	2.4 
	1.7 
	1.4 
	4.5 

	Ho
	1.3 
	1.2 
	1.2 
	1.0 
	1.0 
	1.1 
	0.5 
	0.4 
	0.3 
	0.9 

	Er
	3.8 
	3.3 
	3.4 
	3.1 
	3.2 
	3.2 
	1.4 
	1.1 
	0.9 
	2.5 

	Tm
	0.6 
	0.5 
	0.6 
	0.5 
	0.5 
	0.5 
	0.2 
	0.2 
	0.1 
	0.4 

	Yb
	4.0 
	3.6 
	3.8 
	3.4 
	3.3 
	3.6 
	1.5 
	1.2 
	1.0 
	2.5 

	Lu
	0.6 
	0.6 
	0.6 
	0.5 
	0.5 
	0.5 
	0.2 
	0.2 
	0.1 
	0.4 

	TotalREE
	277.3 
	215.0 
	198.7 
	170.0 
	228.2 
	171.9 
	60.5 
	66.5 
	66.7 
	238.4 

	(La/Yb)N
	12.6 
	10.4 
	9.2 
	8.8 
	11.9 
	8.0 
	4.0 
	2.8 
	3.1 
	10.7 

	δEu
	0.2 
	0.3 
	0.1 
	0.3 
	0.3 
	0.3 
	0.7 
	0.7 
	0.8 
	0.5 

	TZr (°C）
	835 
	839 
	768 
	828 
	821 
	805 
	841 
	844 
	819 
	836 



	Keziertuo intrusion
	Tamu intrusion

	Sample
	YT-HH-6
	YT-HH-7
	YT-HH-8
	TM-YT-2
	TM-YT-4
	TM-YT-7
	TM-YT-8
	TM-YT-10
	TM-YT-11
	TM-YT-14

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

	SiO2
	72.8 
	73.0 
	67.7 
	75.8 
	75.9 
	77.3 
	76.5 
	75.7 
	74.6 
	75.3 

	TiO2
	0.0 
	0.3 
	0.4 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 

	Al2O3
	13.5 
	13.2 
	13.9 
	11.9 
	12.2 
	11.7 
	12.1 
	12.6 
	11.8 
	11.8 

	Fe2O3 T
	2.1 
	2.6 
	4.2 
	0.2 
	0.2 
	0.3 
	0.6 
	0.5 
	0.4 
	2.0 

	MnO
	0.0 
	0.0 
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	MgO
	0.1 
	0.2 
	0.4 
	0.2 
	0.2 
	0.0 
	0.1 
	0.1 
	0.1 
	0.0 

	CaO
	1.0 
	1.1 
	1.4 
	1.1 
	1.0 
	0.1 
	0.9 
	1.1 
	2.6 
	0.6 

	Na2O
	3.6 
	3.5 
	3.6 
	1.9 
	2.4 
	2.6 
	3.3 
	3.2 
	2.3 
	3.4 

	K2O
	5.9 
	5.6 
	7.0 
	6.8 
	5.7 
	6.4 
	5.0 
	5.5 
	5.7 
	5.3 

	P2O5
	0.0 
	0.0 
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	LOI
	0.4 
	0.5 
	0.4 
	1.4 
	1.4 
	0.8 
	1.2 
	1.0 
	1.7 
	0.7 

	Total
	99.5 
	99.9 
	99.1 
	99.4 
	99.1 
	99.3 
	99.6 
	99.6 
	99.4 
	99.1 

	A/CNK
	0.96 
	0.95 
	0.87 
	0.95 
	1.02 
	1.03 
	0.96 
	0.96 
	0.80 
	0.95 

	AR
	4.78 
	4.58 
	5.42 
	5.01 
	4.22 
	7.38 
	4.49 
	4.47 
	3.55 
	5.54 

	Fe*
	0.94 
	0.93 
	0.92 
	0.46 
	0.46 
	0.88 
	0.90 
	0.87 
	0.89 
	0.99 

	Trace elements (ppm)
	Trace elements (ppm)

	Sc
	0 
	1 
	2 
	0 
	0 
	0 
	1 
	1 
	1 
	0 

	V
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Cr
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Ni
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Ga
	26 
	26 
	27 
	31 
	30 
	29 
	34 
	34 
	38 
	33 

	Rb
	156 
	150 
	162 
	352 
	274 
	314 
	375 
	346 
	363 
	418 

	Ba
	606 
	499 
	542 
	157 
	102 
	110 
	39 
	90 
	134 
	17 

	Th
	3 
	9 
	9 
	30 
	18 
	4 
	51 
	43 
	52 
	37 

	U
	3 
	2 
	3 
	13 
	12 
	11 
	7 
	7 
	10 
	5 

	Nb
	34.4 
	43.0 
	53.0 
	131.5 
	96.8 
	62.2 
	122.9 
	87.5 
	135.9 
	101.4 

	Ta
	1 
	2 
	3 
	2 
	1 
	4 
	3 
	4 
	7 
	2 

	Sr
	83 
	82 
	75 
	40 
	24 
	23 
	14 
	24 
	29 
	19 

	Y
	15 
	31 
	34 
	38 
	23 
	4 
	76 
	68 
	201 
	40 

	Zr
	271 
	355 
	541 
	237 
	186 
	203 
	256 
	245 
	243 
	184 

	Hf
	8 
	10 
	15 
	12 
	10 
	12 
	13 
	12 
	12 
	10 

	La
	5 
	36 
	23 
	43 
	18 
	3 
	113 
	96 
	118 
	64 

	Ce
	39 
	112 
	85 
	102 
	72 
	16 
	237 
	181 
	236 
	171 

	Pr
	1.8 
	7.8 
	5.6 
	7.1 
	3.3 
	0.6 
	23.0 
	18.8 
	29.7 
	13.1 

	Nd
	8.6 
	30.8 
	22.4 
	21.3 
	10.5 
	1.8 
	76.5 
	64.7 
	116.8 
	42.5 

	Sm
	2.4 
	6.0 
	5.0 
	3.5 
	2.0 
	0.3 
	13.2 
	11.8 
	24.2 
	7.4 

	Eu
	0.7 
	1.0 
	0.9 
	0.1 
	0.1 
	0.0 
	0.1 
	0.1 
	0.2 
	0.1 

	Gd
	3.0 
	6.7 
	5.8 
	4.0 
	2.1 
	0.4 
	13.4 
	11.5 
	26.5 
	7.8 

	Tb
	0.5 
	1.0 
	1.0 
	0.8 
	0.4 
	0.1 
	2.2 
	1.8 
	4.8 
	1.3 

	Dy
	3.3 
	6.0 
	6.1 
	6.1 
	3.0 
	0.6 
	13.9 
	11.5 
	30.4 
	7.5 

	Ho
	0.7 
	1.2 
	1.3 
	1.5 
	0.7 
	0.2 
	3.0 
	2.6 
	6.4 
	1.5 

	Er
	1.9 
	3.4 
	3.7 
	5.0 
	2.7 
	0.6 
	9.2 
	8.5 
	19.7 
	4.5 

	Tm
	0.3 
	0.5 
	0.6 
	1.0 
	0.6 
	0.1 
	1.7 
	1.6 
	3.5 
	0.8 

	Yb
	1.9 
	3.5 
	4.1 
	6.7 
	4.2 
	0.8 
	11.1 
	10.8 
	23.8 
	4.8 

	Lu
	0.3 
	0.5 
	0.6 
	1.0 
	0.6 
	0.1 
	1.6 
	1.6 
	3.4 
	0.7 

	TotalREE
	69.1 
	216.0 
	165.0 
	203.1 
	120.0 
	24.7 
	518.9 
	421.9 
	643.2 
	327.8 

	(La/Yb)N
	1.8 
	7.4 
	4.0 
	4.7 
	3.1 
	2.8 
	7.3 
	6.4 
	3.6 
	9.7 

	δEu
	0.8 
	0.5 
	0.5 
	0.1 
	0.1 
	0.3 
	0.0 
	0.0 
	0.0 
	0.0 

	TZr (°C）
	824 
	850 
	871 
	819 
	804 
	814 
	827 
	820 
	798 
	794 



	Tamu intrusion

	Sample
	TM-YT-16
	09HLJV-1
	09HLJV-2
	09HLJV-3
	09HLJV-4
	09HLJV-5
	09HLJV-6
	09HLJV-7
	09HLJV-8
	09HLJV-9

	Major elements (wt.%)

	SiO2
	75.5 
	76.4 
	75.7 
	76.6 
	76.3 
	76.1 
	76.3 
	75.5 
	76.0 
	76.1 

	TiO2
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 

	Al2O3
	12.3 
	12.4 
	12.3 
	12.1 
	12.1 
	12.2 
	12.2 
	12.3 
	12.2 
	12.1 

	Fe2O3 T
	0.8 
	0.6 
	1.8 
	1.3 
	1.4 
	1.4 
	1.2 
	1.5 
	1.4 
	1.4 

	MnO
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	MgO
	0.0 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 

	CaO
	1.2 
	0.8 
	0.7 
	0.6 
	0.6 
	0.7 
	0.8 
	0.7 
	0.7 
	0.7 

	Na2O
	2.9 
	3.1 
	3.5 
	3.5 
	3.4 
	3.4 
	3.3 
	3.4 
	3.4 
	3.3 

	K2O
	5.9 
	5.2 
	4.7 
	4.6 
	4.8 
	4.8 
	4.9 
	4.9 
	4.9 
	5.0 

	P2O5
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	LOI
	1.2 
	0.9 
	0.6 
	0.6 
	0.6 
	0.6 
	0.7 
	1.0 
	0.7 
	0.7 

	Total
	99.9 
	99.4 
	99.4 
	99.4 
	99.4 
	99.4 
	99.4 
	99.4 
	99.4 
	99.4 

	A/CNK
	0.92 
	1.03 
	1.02 
	1.02 
	1.01 
	1.01 
	1.01 
	1.01 
	1.01 
	1.01 

	AR
	4.76 
	4.36 
	4.42 
	4.51 
	4.62 
	4.52 
	4.39 
	4.58 
	4.63 
	4.66 

	Fe*
	0.96 
	0.85 
	0.96 
	0.96 
	0.96 
	0.95 
	0.95 
	0.97 
	0.96 
	0.96 

	Trace elements (ppm)

	Sc
	0 
	1 
	2 
	1 
	1 
	1 
	2 
	1 
	1 
	1 

	V
	n.a.
	4 
	4 
	3 
	3 
	3 
	3 
	2 
	5 
	3 

	Cr
	n.a.
	1 
	2 
	1 
	2 
	2 
	2 
	1 
	2 
	3 

	Ni
	n.a.
	1 
	1 
	2 
	2 
	2 
	2 
	2 
	2 
	2 

	Ga
	33 
	34 
	35 
	34 
	35 
	37 
	37 
	35 
	38 
	37 

	Rb
	325 
	444 
	465 
	413 
	469 
	495 
	497 
	446 
	584 
	571 

	Ba
	105 
	38 
	16 
	28 
	16 
	31 
	11 
	23 
	8 
	12 

	Th
	57 
	47 
	51 
	45 
	51 
	55 
	51 
	48 
	61 
	50 

	U
	13 
	16 
	5 
	16 
	7 
	7 
	8 
	12 
	8 
	5 

	Nb
	127.9 
	148.4 
	152.3 
	177.6 
	153.1 
	173.6 
	183.7 
	167.8 
	205.9 
	183.1 

	Ta
	4 
	11 
	11 
	14 
	17 
	17 
	19 
	18 
	22 
	15 

	Sr
	29 
	16 
	9 
	11 
	6 
	9 
	9 
	10 
	5 
	7 

	Y
	70 
	113 
	134 
	109 
	124 
	129 
	135 
	118 
	155 
	119 

	Zr
	316 
	234 
	237 
	221 
	216 
	208 
	240 
	199 
	214 
	206 

	Hf
	15 
	12 
	12 
	11 
	11 
	10 
	13 
	10 
	12 
	11 

	La
	31 
	98 
	142 
	160 
	123 
	113 
	140 
	134 
	106 
	141 

	Ce
	78 
	186 
	273 
	308 
	253 
	227 
	258 
	245 
	217 
	254 

	Pr
	7.8 
	19.3 
	28.1 
	30.5 
	25.3 
	25.2 
	25.2 
	24.4 
	24.7 
	24.5 

	Nd
	31.6 
	62.9 
	92.9 
	101.6 
	81.0 
	81.3 
	81.0 
	79.1 
	80.1 
	76.8 

	Sm
	8.2 
	12.1 
	18.6 
	20.2 
	15.4 
	16.0 
	16.0 
	15.4 
	16.0 
	14.6 

	Eu
	0.2 
	0.2 
	0.1 
	0.2 
	0.2 
	0.2 
	0.1 
	0.2 
	0.1 
	0.1 

	Gd
	9.8 
	12.4 
	18.7 
	17.8 
	15.1 
	16.0 
	15.8 
	15.1 
	16.2 
	15.2 

	Tb
	2.0 
	2.6 
	3.7 
	3.3 
	3.1 
	3.1 
	3.1 
	3.1 
	3.3 
	3.0 

	Dy
	13.2 
	17.8 
	23.2 
	20.1 
	19.9 
	20.6 
	20.7 
	19.7 
	22.0 
	19.5 

	Ho
	2.9 
	3.9 
	4.8 
	4.0 
	4.3 
	4.4 
	4.4 
	4.1 
	4.8 
	4.1 

	Er
	8.8 
	12.1 
	14.2 
	11.3 
	13.1 
	13.4 
	13.3 
	12.4 
	14.9 
	12.2 

	Tm
	1.5 
	2.0 
	2.2 
	1.8 
	2.0 
	2.1 
	2.2 
	1.9 
	2.5 
	2.0 

	Yb
	9.4 
	13.7 
	14.5 
	11.7 
	13.8 
	13.9 
	15.3 
	12.7 
	16.9 
	13.4 

	Lu
	1.3 
	2.0 
	2.1 
	1.7 
	2.0 
	2.0 
	2.2 
	1.8 
	2.5 
	2.0 

	TotalREE
	206.5 
	444.5 
	637.9 
	691.8 
	571.8 
	537.8 
	596.9 
	568.8 
	526.5 
	582.5 

	(La/Yb)N
	2.4 
	5.1 
	7.0 
	9.8 
	6.4 
	5.8 
	6.6 
	7.5 
	4.5 
	7.6 

	δEu
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	TZr (°C）
	839 
	825 
	824 
	820 
	816 
	812 
	825 
	807 
	814 
	811 



	Halajun II intrusion

	Sample
	HLJ2-1A
	HLJ2-2A
	HLJ2-1B
	HLJ2-2B
	08KT03-1
	08KT03-2
	08KT03-3
	08KT03-4
	08KT03-5
	08KT03-6

	Major elements (wt.%)

	SiO2
	77.2 
	76.3 
	76.2 
	76.3 
	77.7 
	77.9 
	77.8 
	76.8 
	78.0 
	77.2 

	TiO2
	0.1 
	0.1 
	0.1 
	0.1 
	0.0 
	0.0 
	0.1 
	0.1 
	0.1 
	0.1 

	Al2O3
	12.1 
	12.3 
	12.0 
	12.4 
	12.1 
	12.1 
	12.0 
	12.2 
	12.2 
	12.0 

	Fe2O3 T
	0.7 
	1.1 
	1.4 
	1.0 
	0.4 
	0.3 
	0.4 
	1.2 
	0.5 
	0.8 

	MnO
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	MgO
	0.0 
	0.0 
	0.0 
	0.0 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 

	CaO
	0.6 
	0.7 
	0.6 
	0.7 
	0.5 
	0.6 
	0.5 
	0.6 
	0.5 
	0.5 

	Na2O
	3.7 
	4.0 
	3.7 
	4.0 
	3.7 
	3.8 
	3.6 
	3.8 
	3.5 
	3.7 

	K2O
	4.6 
	4.5 
	4.6 
	4.6 
	4.9 
	4.7 
	4.9 
	4.8 
	4.6 
	4.9 

	P2O5
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	LOI
	0.4 
	0.5 
	0.8 
	0.4 
	0.4 
	0.4 
	0.4 
	0.4 
	0.5 
	0.6 

	Total
	99.4 
	99.5 
	99.4 
	99.4 
	99.8 
	99.8 
	99.8 
	99.8 
	99.8 
	99.8 

	A/CNK
	0.99 
	0.97 
	0.99 
	0.97 
	0.98 
	0.97 
	0.99 
	0.98 
	1.05 
	0.98 

	AR
	4.80 
	4.71 
	4.84 
	4.76 
	5.27 
	5.08 
	5.16 
	5.14 
	4.55 
	5.31 

	Fe*
	0.96 
	0.97 
	0.97 
	0.96 
	0.88 
	0.82 
	0.82 
	0.94 
	0.85 
	0.93 

	Trace elements (ppm)

	Sc
	0 
	1 
	0 
	1 
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	V
	0 
	2 
	2 
	1 
	2 
	2 
	3 
	1 
	2 
	2 

	Cr
	0 
	0 
	5 
	0 
	0 
	1 
	1 
	1 
	1 
	0 

	Ni
	1 
	1 
	1 
	1 
	1 
	0 
	0 
	1 
	2 
	2 

	Ga
	28 
	31 
	31 
	31 
	30 
	30 
	28 
	30 
	28 
	30 

	Rb
	338 
	358 
	415 
	345 
	447 
	441 
	412 
	456 
	416 
	456 

	Ba
	4 
	10 
	13 
	10 
	10 
	11 
	11 
	10 
	12 
	8 

	Th
	24 
	67 
	44 
	70 
	41 
	42 
	40 
	54 
	42 
	44 

	U
	7 
	8 
	9 
	8 
	6 
	9 
	7 
	8 
	10 
	8 

	Nb
	37.7 
	117.7 
	112.5 
	106.4 
	82.4 
	115.0 
	97.5 
	143.0 
	116.0 
	105.0 

	Ta
	3 
	9 
	8 
	8 
	7 
	9 
	8 
	8 
	10 
	9 

	Sr
	3 
	5 
	9 
	5 
	6 
	9 
	7 
	7 
	7 
	5 

	Y
	62 
	115 
	95 
	114 
	78 
	91 
	77 
	121 
	74 
	92 

	Zr
	156 
	202 
	181 
	210 
	234 
	164 
	176 
	202 
	206 
	210 

	Hf
	10 
	13 
	10 
	13 
	13 
	10 
	9 
	11 
	11 
	12 

	La
	29 
	86 
	43 
	86 
	56 
	65 
	62 
	66 
	53 
	65 

	Ce
	60 
	174 
	96 
	170 
	115 
	137 
	130 
	141 
	113 
	140 

	Pr
	7.4 
	20.0 
	11.6 
	20.4 
	14.1 
	16.7 
	15.7 
	17.6 
	14.1 
	16.9 

	Nd
	27.8 
	74.8 
	43.4 
	74.7 
	48.9 
	58.5 
	54.9 
	64.3 
	50.4 
	60.6 

	Sm
	6.8 
	15.4 
	10.5 
	15.1 
	10.3 
	12.5 
	11.7 
	15.4 
	11.2 
	13.2 

	Eu
	0.0 
	0.0 
	0.0 
	0.1 
	0.0 
	0.0 
	0.1 
	0.1 
	0.0 
	0.1 

	Gd
	7.8 
	15.7 
	11.8 
	15.3 
	9.8 
	12.7 
	11.4 
	15.4 
	10.6 
	12.8 

	Tb
	1.5 
	2.8 
	2.3 
	2.8 
	1.9 
	2.4 
	2.2 
	3.1 
	2.0 
	2.5 

	Dy
	9.9 
	18.4 
	14.3 
	17.7 
	11.5 
	14.2 
	12.8 
	18.8 
	12.0 
	14.5 

	Ho
	2.2 
	3.9 
	3.3 
	3.8 
	2.3 
	2.9 
	2.5 
	3.8 
	2.4 
	2.9 

	Er
	6.6 
	11.7 
	9.2 
	11.6 
	7.2 
	8.4 
	7.4 
	11.5 
	7.2 
	8.8 

	Tm
	1.1 
	1.8 
	1.5 
	1.8 
	1.3 
	1.4 
	1.2 
	1.9 
	1.2 
	1.5 

	Yb
	6.9 
	11.4 
	9.8 
	11.4 
	8.8 
	8.9 
	7.8 
	11.9 
	8.0 
	9.9 

	Lu
	1.0 
	1.6 
	1.4 
	1.6 
	1.4 
	1.4 
	1.2 
	1.8 
	1.3 
	1.5 

	TotalREE
	167.8 
	436.6 
	258.2 
	432.6 
	288.5 
	341.7 
	320.5 
	372.1 
	286.6 
	350.0 

	(La/Yb)N
	3.0 
	5.4 
	3.2 
	5.4 
	4.6 
	5.2 
	5.7 
	3.9 
	4.7 
	4.7 

	δEu
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	TZr (°C）
	785 
	805 
	797 
	808 
	820 
	788 
	796 
	806 
	817 
	810 



	Halajun II intrusion
	Huoshibulake intrusion

	Sample
	08KT03-7
	08KT03-8
	YTHS-03
	YTHS-04
	YTHS-08
	YTHS-09
	YTHS-12
	YTHS-14
	YTHS-18
	YTHS-20

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

	SiO2
	78.2 
	77.0 
	76.4 
	77.2 
	78.1 
	76.0 
	76.5 
	77.1 
	76.7 
	75.5 

	TiO2
	0.0 
	0.0 
	0.1 
	0.1 
	0.0 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 

	Al2O3
	12.0 
	12.4 
	12.3 
	12.3 
	11.5 
	12.1 
	12.0 
	11.8 
	12.0 
	12.5 

	Fe2O3 T
	0.2 
	0.7 
	1.7 
	1.3 
	1.1 
	1.4 
	1.9 
	1.0 
	1.4 
	1.0 

	MnO
	0.0 
	0.0 
	0.0 
	0.0 
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	MgO
	0.1 
	0.1 
	0.0 
	0.0 
	0.1 
	0.1 
	0.1 
	0.2 
	0.1 
	0.1 

	CaO
	0.5 
	0.5 
	0.6 
	0.5 
	0.8 
	0.6 
	0.5 
	0.9 
	0.6 
	1.0 

	Na2O
	3.6 
	3.6 
	3.7 
	4.0 
	3.3 
	3.7 
	3.2 
	3.1 
	3.2 
	3.5 

	K2O
	4.7 
	5.0 
	4.8 
	4.3 
	4.5 
	4.7 
	4.9 
	4.9 
	5.0 
	5.2 

	P2O5
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	LOI
	0.5 
	0.5 
	0.6 
	0.5 
	1.0 
	0.9 
	0.7 
	1.1 
	0.8 
	1.0 

	Total
	99.8 
	99.8 
	100.2 
	100.2 
	100.5 
	99.5 
	100.0 
	100.0 
	99.7 
	99.7 

	A/CNK
	1.01 
	1.01 
	1.00 
	1.01 
	0.97 
	0.98 
	1.04 
	0.98 
	1.03 
	0.95 

	AR
	4.98 
	4.93 
	4.77 
	4.77 
	4.57 
	4.92 
	4.63 
	4.32 
	4.67 
	4.73 

	Fe*
	0.73 
	0.90 
	0.98 
	0.98 
	0.90 
	0.95 
	0.93 
	0.84 
	0.91 
	0.95 

	Trace elements (ppm)
	Trace elements (ppm)

	Sc
	n.a.
	n.a.
	1 
	2 
	2 
	1 
	2 
	1 
	2 
	2 

	V
	2 
	2 
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Cr
	4 
	0 
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Ni
	5 
	1 
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Ga
	29 
	30 
	35 
	34 
	30 
	30 
	31 
	34 
	29 
	34 

	Rb
	443 
	470 
	569 
	531 
	385 
	391 
	469 
	418 
	412 
	261 

	Ba
	10 
	11 
	5 
	3 
	19 
	10 
	12 
	12 
	7 
	16 

	Th
	45 
	43 
	35 
	48 
	30 
	23 
	34 
	58 
	25 
	25 

	U
	9 
	6 
	7 
	4 
	9 
	14 
	4 
	4 
	5 
	6 

	Nb
	108.0 
	92.1 
	201.0 
	158.0 
	134.0 
	123.0 
	135.0 
	134.0 
	145.0 
	60.6 

	Ta
	9 
	8 
	13 
	9 
	8 
	8 
	9 
	7 
	10 
	4 

	Sr
	8 
	6 
	3 
	4 
	14 
	6 
	13 
	13 
	9 
	9 

	Y
	78 
	91 
	50 
	108 
	110 
	67 
	65 
	124 
	47 
	71 

	Zr
	178 
	172 
	291 
	202 
	220 
	229 
	250 
	179 
	238 
	364 

	Hf
	10 
	9 
	18 
	12 
	11 
	12 
	13 
	10 
	13 
	16 

	La
	50 
	59 
	26 
	41 
	54 
	51 
	56 
	107 
	51 
	93 

	Ce
	104 
	127 
	71 
	78 
	97 
	88 
	96 
	208 
	73 
	156 

	Pr
	13.3 
	15.5 
	5.7 
	9.8 
	12.7 
	10.7 
	11.9 
	23.9 
	10.6 
	19.0 

	Nd
	48.2 
	55.3 
	18.5 
	33.1 
	44.9 
	35.8 
	39.3 
	80.1 
	36.6 
	63.5 

	Sm
	10.9 
	12.2 
	4.1 
	8.1 
	10.1 
	7.4 
	8.7 
	16.2 
	7.5 
	11.7 

	Eu
	0.0 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 

	Gd
	10.8 
	12.5 
	4.5 
	9.1 
	11.3 
	7.8 
	8.7 
	15.1 
	6.7 
	11.2 

	Tb
	2.1 
	2.4 
	0.9 
	1.9 
	2.2 
	1.5 
	1.6 
	2.8 
	1.2 
	1.8 

	Dy
	12.3 
	14.4 
	6.4 
	13.2 
	14.2 
	9.5 
	10.1 
	16.5 
	7.3 
	9.8 

	Ho
	2.4 
	2.8 
	1.5 
	2.9 
	3.1 
	2.1 
	2.1 
	3.4 
	1.5 
	2.0 

	Er
	7.2 
	8.3 
	5.0 
	9.7 
	9.5 
	6.4 
	6.6 
	10.2 
	5.1 
	6.4 

	Tm
	1.2 
	1.4 
	0.8 
	1.6 
	1.4 
	1.0 
	1.0 
	1.5 
	0.8 
	1.0 

	Yb
	7.9 
	8.9 
	6.2 
	11.2 
	9.3 
	6.5 
	7.0 
	9.8 
	5.8 
	6.6 

	Lu
	1.3 
	1.4 
	1.0 
	1.7 
	1.4 
	1.0 
	1.1 
	1.5 
	0.9 
	1.0 

	TotalREE
	271.3 
	321.1 
	150.8 
	222.0 
	270.9 
	228.5 
	250.2 
	495.9 
	207.0 
	382.7 

	(La/Yb)N
	4.5 
	4.8 
	3.0 
	2.6 
	4.2 
	5.6 
	5.8 
	7.9 
	6.3 
	10.1 

	δEu
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	TZr (°C）
	799 
	795 
	842 
	809 
	815 
	818 
	833 
	797 
	828 
	857 



	Huoshibulake intrusion

	Sample
	HLJ1-1A
	HLJ1-2A
	HLJ1-1B
	HLJ1-2B
	08KT02-1
	08KT02-2
	08KT02-3
	08KT02-4
	08KT02-5
	08KT02-6

	Major elements (wt.%)

	SiO2
	72.4 
	72.6 
	72.4 
	72.6 
	71.9 
	71.7 
	73.2 
	74.2 
	72.9 
	72.7 

	TiO2
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 

	Al2O3
	13.8 
	13.8 
	13.9 
	14.0 
	14.6 
	14.7 
	14.4 
	13.4 
	13.2 
	13.9 

	Fe2O3 T
	2.3 
	2.1 
	2.2 
	2.0 
	1.9 
	1.7 
	1.5 
	1.8 
	1.6 
	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 
	0.2 
	0.2 
	0.2 
	0.1 
	0.2 
	0.2 
	0.2 
	0.2 

	CaO
	1.0 
	1.0 
	1.0 
	1.0 
	1.2 
	1.1 
	1.0 
	1.0 
	0.9 
	1.0 

	Na2O
	3.7 
	3.7 
	3.7 
	3.6 
	4.3 
	4.2 
	3.7 
	3.6 
	3.4 
	3.9 

	K2O
	5.5 
	5.7 
	5.5 
	5.6 
	5.3 
	5.7 
	5.4 
	5.2 
	5.3 
	5.8 

	P2O5
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	LOI
	0.3 
	0.2 
	0.3 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	2.2 
	0.3 

	Total
	99.5 
	99.5 
	99.4 
	99.4 
	99.7 
	99.7 
	99.8 
	99.8 
	99.8 
	99.8 

	A/CNK
	1.00 
	0.99 
	1.00 
	1.01 
	0.97 
	0.97 
	1.05 
	1.00 
	1.01 
	0.96 

	AR
	4.19 
	4.46 
	4.20 
	4.25 
	4.12 
	4.31 
	3.86 
	4.22 
	4.24 
	4.68 

	Fe*
	0.93 
	0.94 
	0.93 
	0.92 
	0.92 
	0.92 
	0.90 
	0.91 
	0.91 
	0.91 

	Trace elements (ppm)

	Sc
	3 
	3 
	3 
	3 
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	V
	2 
	2 
	3 
	2 
	3 
	2 
	3 
	4 
	3 
	2 

	Cr
	0 
	1 
	3 
	1 
	0 
	0 
	1 
	0 
	0 
	0 

	Ni
	0 
	0 
	0 
	0 
	1 
	1 
	2 
	1 
	1 
	0 

	Ga
	31 
	30 
	32 
	29 
	31 
	30 
	28 
	29 
	27 
	29 

	Rb
	196 
	182 
	201 
	176 
	170 
	190 
	183 
	177 
	197 
	207 

	Ba
	472 
	513 
	477 
	506 
	460 
	551 
	546 
	484 
	465 
	466 

	Th
	25 
	17 
	23 
	15 
	18 
	21 
	20 
	27 
	17 
	13 

	U
	5 
	3 
	4 
	2 
	3 
	2 
	2 
	4 
	3 
	6 

	Nb
	68.4 
	49.0 
	55.6 
	44.9 
	44.7 
	44.2 
	40.7 
	52.6 
	50.2 
	59.1 

	Ta
	6 
	3 
	5 
	3 
	3 
	3 
	3 
	4 
	4 
	5 

	Sr
	89 
	97 
	89 
	94 
	89 
	98 
	94 
	88 
	78 
	80 

	Y
	74 
	51 
	65 
	48 
	53 
	51 
	45 
	56 
	49 
	62 

	Zr
	286 
	249 
	373 
	290 
	367 
	183 
	243 
	314 
	266 
	172 

	Hf
	10 
	8 
	13 
	9 
	11 
	6 
	7 
	10 
	8 
	6 

	La
	101 
	52 
	102 
	50 
	48 
	86 
	96 
	108 
	43 
	52 

	Ce
	193 
	105 
	195 
	101 
	104 
	176 
	194 
	211 
	102 
	108 

	Pr
	22.5 
	12.8 
	22.3 
	12.5 
	13.6 
	21.2 
	22.8 
	24.5 
	11.8 
	13.5 

	Nd
	85.6 
	51.6 
	86.8 
	50.3 
	54.6 
	77.1 
	80.8 
	85.7 
	45.4 
	52.5 

	Sm
	16.4 
	10.8 
	15.9 
	10.2 
	11.3 
	13.3 
	13.0 
	14.3 
	9.2 
	11.8 

	Eu
	1.4 
	1.6 
	1.4 
	1.5 
	1.5 
	1.7 
	1.6 
	1.5 
	1.3 
	1.3 

	Gd
	16.0 
	10.7 
	14.5 
	10.4 
	10.6 
	11.3 
	10.9 
	12.3 
	8.6 
	11.5 

	Tb
	2.6 
	1.8 
	2.3 
	1.7 
	1.8 
	1.8 
	1.6 
	1.9 
	1.5 
	2.1 

	Dy
	14.9 
	10.1 
	13.6 
	10.0 
	10.1 
	9.8 
	8.6 
	10.4 
	8.7 
	12.1 

	Ho
	2.9 
	2.1 
	2.6 
	2.0 
	1.9 
	1.8 
	1.6 
	2.0 
	1.7 
	2.3 

	Er
	8.2 
	5.7 
	7.2 
	5.5 
	5.2 
	4.9 
	4.4 
	5.6 
	4.8 
	6.1 

	Tm
	1.2 
	0.8 
	1.1 
	0.8 
	0.8 
	0.8 
	0.7 
	0.9 
	0.8 
	1.0 

	Yb
	7.6 
	5.1 
	6.8 
	4.9 
	4.9 
	4.6 
	4.1 
	5.5 
	4.8 
	5.8 

	Lu
	1.1 
	0.7 
	1.0 
	0.7 
	0.7 
	0.7 
	0.7 
	0.9 
	0.8 
	1.0 

	TotalREE
	474.3 
	271.0 
	472.6 
	261.1 
	268.8 
	411.1 
	441.0 
	484.5 
	243.9 
	281.4 

	(La/Yb)N
	9.6 
	7.3 
	10.8 
	7.3 
	7.1 
	13.5 
	16.7 
	14.0 
	6.4 
	6.5 

	δEu
	0.3 
	0.4 
	0.3 
	0.4 
	0.4 
	0.4 
	0.4 
	0.3 
	0.4 
	0.3 

	TZr (°C）
	834 
	820 
	860 
	837 
	852 
	788 
	825 
	846 
	832 
	783 



	Huoshibulake intrusion
	Halajun III intrusion

	Sample
	08KT02-7
	HL-15
	HL-15*
	HL-16
	HL-18
	HL-19
	2010HLJIII-1
	2010HLJIII-2
	2010HLJIII-3
	2010HLJIII-4

	Major element (wt.%)
	Major element (wt.%)

	SiO2
	75.2 
	75.8 
	75.8 
	76.2 
	76.2 
	75.9 
	62.3 
	62.7 
	60.3 
	61.2 

	TiO2
	0.3 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.4 
	0.5 
	0.7 
	0.1 

	Al2O3
	12.0 
	12.1 
	12.2 
	12.4 
	12.1 
	12.2 
	15.7 
	15.7 
	15.4 
	17.7 

	Fe2O3 T
	2.7 
	1.4 
	1.4 
	1.2 
	1.3 
	1.4 
	5.7 
	6.0 
	7.5 
	3.7 

	MnO
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.1 
	0.1 
	0.1 
	0.0 

	MgO
	0.2 
	0.1 
	0.1 
	0.1 
	0.0 
	0.0 
	1.0 
	0.8 
	1.2 
	0.5 

	CaO
	1.2 
	0.7 
	0.7 
	0.6 
	0.6 
	0.6 
	2.4 
	1.6 
	2.6 
	1.3 

	Na2O
	3.4 
	3.8 
	3.8 
	3.6 
	3.6 
	4.0 
	4.7 
	3.7 
	3.8 
	3.8 

	K2O
	4.6 
	4.8 
	4.8 
	5.2 
	5.0 
	4.7 
	5.3 
	6.9 
	6.2 
	9.5 

	P2O5
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.1 
	0.1 
	0.1 
	0.0 

	LOI
	0.2 
	0.9 
	0.8 
	0.5 
	0.7 
	0.6 
	2.1 
	1.8 
	1.9 
	2.0 

	Total
	99.8 
	99.5 
	99.6 
	99.8 
	99.6 
	99.5 
	99.8 
	99.8 
	99.8 
	99.8 

	A/CNK
	0.95 
	0.96 
	0.97 
	0.98 
	0.96 
	0.95 
	0.88 
	0.95 
	0.87 
	0.93 

	AR
	4.06 
	5.01 
	4.94 
	5.18 
	5.32 
	5.23 
	3.46 
	4.18 
	3.47 
	5.57 

	Fe*
	0.93 
	0.92 
	0.92 
	0.95 
	0.97 
	0.98 
	0.84 
	0.86 
	0.85 
	0.86 

	Trace element (ppm)
	Trace element (ppm)

	Sc
	n.a.
	0 
	1 
	1 
	0 
	0 
	3 
	5 
	5 
	3 

	V
	4 
	1 
	1 
	3 
	1 
	1 
	32 
	2752 
	4046 
	540 

	Cr
	0 
	1 
	1 
	1 
	0 
	1 
	14 
	34 
	46 
	26 

	Ni
	1 
	2 
	2 
	3 
	3 
	3 
	9 
	571 
	1135 
	266 

	Ga
	26 
	35 
	35 
	28 
	30 
	32 
	31 
	29 
	10 
	35 

	Rb
	151 
	474 
	473 
	343 
	330 
	464 
	258 
	29 
	33 
	26 

	Ba
	364 
	12 
	13 
	70 
	24 
	9 
	470 
	87 
	114 
	41 

	Th
	27 
	53 
	56 
	38 
	33 
	42 
	29 
	6 
	7 
	5 

	U
	4 
	5 
	5 
	7 
	8 
	34 
	6 
	328 
	30 
	120 

	Nb
	69.3 
	173.0 
	151.0 
	60.9 
	73.3 
	130.0 
	92.2 
	45.3 
	52.5 
	43.6 

	Ta
	5 
	10 
	9 
	6 
	6 
	9 
	7 
	1 
	1 
	1 

	Sr
	76 
	16 
	17 
	20 
	9 
	9 
	118 
	2 
	3 
	1 

	Y
	77 
	97 
	99 
	71 
	94 
	115 
	49 
	306 
	305 
	412 

	Zr
	367 
	248 
	262 
	186 
	125 
	209 
	640 
	130 
	124 
	145 

	Hf
	12 
	15 
	15 
	8 
	7 
	12 
	14 
	5 
	5 
	5 

	La
	78 
	71 
	71 
	94 
	48 
	71 
	130 
	3 
	6 
	4 

	Ce
	174 
	130 
	130 
	185 
	97 
	142 
	231 
	513 
	471 
	623 

	Pr
	22.2 
	14.1 
	14.3 
	20.6 
	11.5 
	16.5 
	25.1 
	125.9 
	118.4 
	101.4 

	Nd
	85.4 
	47.8 
	48.4 
	71.8 
	42.3 
	58.4 
	84.9 
	225.0 
	215.5 
	177.0 

	Sm
	16.7 
	10.5 
	10.8 
	14.3 
	10.5 
	13.6 
	13.9 
	23.7 
	24.4 
	19.5 

	Eu
	1.3 
	0.0 
	0.0 
	0.2 
	0.1 
	0.0 
	1.1 
	77.1 
	84.0 
	64.3 

	Gd
	15.0 
	10.3 
	10.5 
	12.5 
	10.7 
	13.9 
	12.3 
	12.8 
	14.4 
	10.8 

	Tb
	2.6 
	2.0 
	2.0 
	2.0 
	2.0 
	2.7 
	1.9 
	1.0 
	1.2 
	0.7 

	Dy
	14.4 
	13.7 
	13.9 
	11.9 
	13.3 
	17.4 
	10.7 
	11.2 
	13.1 
	10.0 

	Ho
	2.8 
	3.0 
	3.0 
	2.3 
	2.8 
	3.7 
	2.1 
	1.8 
	2.1 
	1.6 

	Er
	7.7 
	9.6 
	9.2 
	6.9 
	8.6 
	11.3 
	5.8 
	9.7 
	11.3 
	9.4 

	Tm
	1.2 
	1.6 
	1.5 
	1.0 
	1.3 
	1.7 
	0.8 
	2.0 
	2.3 
	1.9 

	Yb
	7.5 
	11.0 
	11.6 
	6.4 
	8.6 
	11.4 
	5.2 
	5.3 
	6.0 
	5.3 

	Lu
	1.2 
	1.6 
	1.6 
	0.9 
	1.2 
	1.5 
	0.8 
	0.7 
	0.9 
	0.8 

	TotalREE
	430.3 
	326.3 
	327.7 
	429.4 
	257.2 
	365.4 
	524.9 
	1012.4 
	970.8 
	1029.6 

	(La/Yb)N
	7.5 
	4.6 
	4.4 
	10.5 
	4.0 
	4.5 
	18.1 
	0.5 
	0.7 
	0.5 

	δEu
	0.2 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.2 
	12.2 
	12.6 
	12.3 

	TZr (°C）
	858 
	822 
	828 
	798 
	762 
	805 
	875 
	743 
	726 
	746 



	Halajun III intrusion
	Halajun IV intrusion
	Guerlale intrusion

	Sample
	2010HLJIII-5
	2010HLJIV-1
	2010HLJIV-3
	2010HLJIV-3
	2010HLJIV-4
	09GL01
	09GL02
	09GL05
	09GL06
	09GL07

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

	SiO2
	62.4 
	73.8 
	73.8 
	73.8 
	73.7 
	77.8 
	73.5 
	75.3 
	66.0 
	76.8 

	TiO2
	0.5 
	0.2 
	0.2 
	0.2 
	0.2 
	0.1 
	0.2 
	0.2 
	0.2 
	0.1 

	Al2O3
	15.8 
	12.7 
	12.8 
	12.8 
	12.7 
	11.6 
	13.4 
	12.6 
	16.8 
	11.9 

	Fe2O3 T
	5.4 
	1.9 
	1.9 
	1.6 
	2.5 
	1.2 
	1.9 
	1.6 
	3.3 
	1.4 

	MnO
	0.1 
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.1 
	0.0 

	MgO
	0.9 
	0.2 
	0.2 
	0.3 
	0.4 
	0.1 
	0.3 
	0.2 
	0.2 
	0.1 

	CaO
	2.4 
	0.9 
	0.9 
	0.9 
	0.5 
	0.3 
	0.9 
	0.6 
	1.1 
	0.5 

	Na2O
	3.6 
	3.3 
	3.3 
	3.2 
	3.1 
	3.4 
	3.4 
	3.1 
	5.9 
	3.3 

	K2O
	7.1 
	5.4 
	5.4 
	5.3 
	5.5 
	4.4 
	5.4 
	5.3 
	5.5 
	4.8 

	P2O5
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.1 
	0.0 
	0.1 
	0.0 

	LOI
	1.7 
	1.4 
	1.4 
	1.7 
	1.2 
	0.6 
	0.4 
	0.4 
	0.4 
	0.4 

	Total
	99.8 
	99.9 
	99.8 
	99.8 
	99.8 
	99.4 
	99.4 
	99.4 
	99.4 
	99.4 

	A/CNK
	0.89 
	0.99 
	0.99 
	1.01 
	1.06 
	1.07 
	1.02 
	1.05 
	0.96 
	1.03 

	AR
	3.85 
	4.57 
	4.59 
	4.24 
	4.67 
	4.87 
	4.29 
	4.48 
	4.46 
	4.88 

	Fe*
	0.84 
	0.87 
	0.88 
	0.84 
	0.87 
	0.94 
	0.86 
	0.87 
	0.95 
	0.92 

	Trace elements (ppm)
	Trace elements (ppm)
	Trace elements (ppm)

	Sc
	4 
	1 
	1 
	1 
	1 
	1 
	2 
	2 
	0 
	2 

	V
	2776 
	9 
	8 
	8 
	7 
	6 
	10 
	7 
	5 
	6 

	Cr
	33 
	0 
	2 
	6 
	1 
	1 
	2 
	2 
	5 
	3 

	Ni
	705 
	0 
	1 
	4 
	1 
	1 
	2 
	2 
	5 
	1 

	Ga
	6 
	23 
	22 
	24 
	22 
	25 
	20 
	19 
	28 
	28 

	Rb
	30 
	385 
	366 
	370 
	370 
	188 
	283 
	300 
	320 
	130 

	Ba
	85 
	349 
	315 
	312 
	335 
	94 
	322 
	195 
	88 
	529 

	Th
	6 
	49 
	32 
	47 
	48 
	26 
	40 
	42 
	20 
	14 

	U
	26 
	5 
	5 
	5 
	5 
	4 
	5 
	6 
	4 
	2 

	Nb
	47.0 
	42.9 
	40.0 
	51.6 
	44.7 
	42.4 
	34.7 
	42.3 
	41.3 
	66.7 

	Ta
	1 
	6 
	5 
	7 
	6 
	4 
	3 
	4 
	5 
	4 

	Sr
	2 
	63 
	43 
	45 
	45 
	24 
	73 
	41 
	22 
	57 

	Y
	329 
	38 
	30 
	43 
	40 
	47 
	32 
	27 
	46 
	28 

	Zr
	146 
	241 
	217 
	257 
	246 
	157 
	260 
	196 
	123 
	614 

	Hf
	5 
	8 
	7 
	9 
	8 
	7 
	8 
	7 
	6 
	10 

	La
	6 
	21 
	26 
	34 
	31 
	57 
	66 
	52 
	60 
	65 

	Ce
	531 
	39 
	45 
	63 
	56 
	112 
	118 
	93 
	124 
	114 

	Pr
	106.3 
	4.3 
	4.8 
	6.9 
	6.0 
	13.0 
	12.0 
	9.5 
	14.1 
	12.3 

	Nd
	195.5 
	16.0 
	15.9 
	23.9 
	21.2 
	44.0 
	37.5 
	29.5 
	48.1 
	39.9 

	Sm
	22.0 
	3.8 
	3.1 
	5.1 
	4.7 
	8.4 
	5.9 
	4.6 
	9.2 
	6.1 

	Eu
	75.7 
	0.4 
	0.3 
	0.4 
	0.5 
	0.3 
	0.5 
	0.3 
	0.2 
	1.0 

	Gd
	13.8 
	4.3 
	3.2 
	5.2 
	5.1 
	8.0 
	5.3 
	4.2 
	8.5 
	5.5 

	Tb
	1.1 
	0.9 
	0.6 
	1.0 
	1.0 
	1.5 
	0.9 
	0.7 
	1.5 
	0.9 

	Dy
	12.3 
	6.1 
	4.5 
	6.7 
	6.5 
	9.0 
	5.3 
	4.5 
	9.1 
	5.4 

	Ho
	1.9 
	1.4 
	1.1 
	1.5 
	1.5 
	1.8 
	1.1 
	1.0 
	1.8 
	1.1 

	Er
	10.5 
	4.6 
	3.7 
	4.9 
	4.6 
	5.0 
	3.3 
	3.0 
	5.0 
	3.1 

	Tm
	2.2 
	0.8 
	0.7 
	0.9 
	0.8 
	0.7 
	0.5 
	0.5 
	0.8 
	0.5 

	Yb
	5.8 
	5.3 
	4.5 
	5.9 
	5.3 
	4.7 
	3.8 
	3.5 
	5.0 
	3.3 

	Lu
	0.8 
	0.8 
	0.7 
	0.9 
	0.8 
	0.7 
	0.5 
	0.5 
	0.7 
	0.5 

	TotalREE
	984.8 
	108.6 
	113.7 
	160.4 
	144.8 
	266.3 
	261.0 
	206.8 
	288.1 
	258.9 

	(La/Yb)N
	0.7 
	2.8 
	4.2 
	4.1 
	4.2 
	8.7 
	12.6 
	10.8 
	8.7 
	14.0 

	δEu
	12.4 
	0.3 
	0.3 
	0.3 
	0.3 
	0.1 
	0.3 
	0.2 
	0.1 
	0.5 

	TZr (°C）
	743 
	820 
	811 
	829 
	830 
	795 
	830 
	809 
	742 
	924 



	Guerlale intrusion

	Sample
	09GL08
	09GL09
	09GL10
	09GL12
	09GL13
	09GL15
	09GL16
	09GL17
	09GL18

	Major elements (wt.%)

	SiO2
	76.5 
	74.1 
	75.8 
	73.7 
	73.9 
	74.3 
	74.1 
	74.1 
	73.8 

	TiO2
	0.1 
	0.2 
	0.1 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 

	Al2O3
	12.4 
	12.8 
	12.2 
	12.7 
	12.8 
	12.8 
	12.8 
	12.7 
	12.6 

	Fe2O3 T
	1.0 
	1.8 
	1.4 
	2.0 
	2.2 
	1.8 
	1.9 
	2.0 
	2.1 

	MnO
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.1 
	0.0 
	0.1 
	0.0 

	MgO
	0.1 
	0.3 
	0.1 
	0.3 
	0.3 
	0.3 
	0.3 
	0.3 
	0.3 

	CaO
	0.2 
	0.7 
	0.5 
	0.7 
	1.0 
	0.8 
	0.9 
	0.7 
	0.9 

	Na2O
	3.4 
	3.3 
	3.5 
	3.2 
	3.2 
	3.4 
	3.4 
	3.2 
	3.4 

	K2O
	5.1 
	5.6 
	5.2 
	5.4 
	4.9 
	5.2 
	5.2 
	5.5 
	5.2 

	P2O5
	0.0 
	0.1 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	LOI
	0.6 
	0.5 
	0.5 
	1.6 
	1.3 
	0.9 
	1.0 
	1.1 
	1.2 

	Total
	99.4 
	99.4 
	99.4 
	99.8 
	99.8 
	99.8 
	99.8 
	99.8 
	99.8 

	A/CNK
	1.09 
	1.00 
	0.99 
	1.02 
	1.03 
	1.00 
	0.99 
	1.02 
	0.98 

	AR
	5.17 
	4.97 
	5.28 
	4.60 
	3.84 
	4.45 
	4.32 
	4.68 
	4.45 

	Fe*
	0.86 
	0.87 
	0.93 
	0.86 
	0.89 
	0.84 
	0.85 
	0.85 
	0.88 

	Trace elements (ppm)

	Sc
	1 
	2 
	1 
	0 
	1 
	1 
	1 
	1 
	2 

	V
	4 
	8 
	4 
	7 
	6 
	7 
	7 
	8 
	7 

	Cr
	2 
	3 
	3 
	1 
	0 
	0 
	1 
	1 
	3 

	Ni
	1 
	2 
	1 
	2 
	0 
	0 
	0 
	1 
	1 

	Ga
	28 
	19 
	30 
	23 
	25 
	23 
	23 
	25 
	24 

	Rb
	254 
	287 
	263 
	371 
	368 
	340 
	351 
	383 
	379 

	Ba
	81 
	262 
	95 
	3368 
	338 
	340 
	317 
	344 
	297 

	Th
	27 
	46 
	28 
	50 
	47 
	53 
	51 
	51 
	54 

	U
	3 
	5 
	3 
	5 
	5 
	8 
	7 
	6 
	6 

	Nb
	46.7 
	38.0 
	46.5 
	42.4 
	45.4 
	45.2 
	48.1 
	48.9 
	49.4 

	Ta
	4 
	4 
	4 
	6 
	6 
	6 
	6 
	6 
	6 

	Sr
	24 
	61 
	27 
	50 
	46 
	49 
	50 
	53 
	40 

	Y
	55 
	29 
	54 
	48 
	50 
	46 
	43 
	48 
	49 

	Zr
	187 
	321 
	187 
	248 
	227 
	245 
	206 
	242 
	249 

	Hf
	7 
	9 
	8 
	8 
	7 
	8 
	6 
	8 
	8 

	La
	69 
	49 
	77 
	58 
	139 
	70 
	103 
	78 
	79 

	Ce
	138 
	86 
	155 
	103 
	264 
	123 
	179 
	138 
	140 

	Pr
	15.7 
	9.1 
	17.6 
	11.1 
	26.9 
	13.4 
	18.9 
	14.7 
	15.2 

	Nd
	53.1 
	29.4 
	60.8 
	37.8 
	82.5 
	43.0 
	55.7 
	47.8 
	47.4 

	Sm
	10.0 
	5.0 
	11.2 
	8.1 
	12.0 
	7.7 
	8.4 
	8.3 
	8.1 

	Eu
	0.3 
	0.4 
	0.3 
	0.6 
	0.7 
	0.6 
	0.6 
	0.6 
	0.5 

	Gd
	9.3 
	4.9 
	10.4 
	8.1 
	9.3 
	7.2 
	7.0 
	7.6 
	7.4 

	Tb
	1.7 
	0.8 
	1.8 
	1.5 
	1.5 
	1.2 
	1.2 
	1.3 
	1.4 

	Dy
	10.2 
	5.0 
	10.5 
	8.9 
	8.6 
	7.8 
	7.3 
	8.3 
	8.4 

	Ho
	2.0 
	1.1 
	2.0 
	1.9 
	1.8 
	1.7 
	1.6 
	1.8 
	1.9 

	Er
	5.6 
	3.3 
	5.7 
	5.7 
	5.4 
	5.2 
	4.8 
	5.4 
	5.7 

	Tm
	0.8 
	0.5 
	0.8 
	0.9 
	0.9 
	0.8 
	0.8 
	0.9 
	0.9 

	Yb
	5.1 
	3.6 
	5.2 
	6.3 
	5.7 
	5.6 
	4.9 
	6.1 
	5.9 

	Lu
	0.7 
	0.5 
	0.7 
	1.0 
	0.9 
	0.9 
	0.8 
	0.9 
	1.0 

	TotalREE
	320.9 
	198.8 
	359.6 
	253.2 
	558.9 
	288.5 
	393.6 
	319.4 
	322.7 

	(La/Yb)N
	9.6 
	9.7 
	10.7 
	6.7 
	17.5 
	8.9 
	14.9 
	9.1 
	9.7 

	δEu
	0.1 
	0.2 
	0.1 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 
	0.2 

	TZr (°C）
	810 
	849 
	799 
	826 
	820 
	823 
	806 
	825 
	822 


[bookmark: OLE_LINK3]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); 09KZ01 ~ 13, 09HLJV-1 ~ 9, 2010HLJIII-1 ~ 5, 2010HLJIV-1 ~ 4, 09GL01 ~ 02, 09GL05 ~ 10, 09GL12 ~ 13 and 09GL15 ~ 18 are from Zhang et al. (2013b); HL-9 ~ 10, HL-13, HL-15, HL-15*, HL-16 and HL-18 ~ 19 are from Su et al. (2019); YT-HH-1 ~ 2, YT-HH-4 ~ 8, TM-YT-2, TM-YT-4, TM-YT-7 ~ 8, TM-YT-10 ~ 11, TM-YT-14, TM-YT-16, YTHS-03 ~ 04, YTHS-08 ~ 09, YTHS-12, YTHS-14, YTHS-18 and YTHS-20 ~ 21 are from Huang et al. (2012); HLJ2-1A, HLJ2-2A, HLJ2-1B, HLJ2-2B, HLJ1-1A, HLJ1-2A, HLJ1-1B and HLJ1-2B are from Cao et al. (2013); 08KT03-1 ~ 8 and 08KT02-1 ~ 7 are from Zhang et al. (2010a).

