Table S1 

Zircon U-Pb data for the magmatic rocks in the northern Qiangtang
	　
	RATIOS
	　
	AGES (Ma)

	Sample
	207Pb/235U
	1σ
	206Pb/238U
	1σ
	
	207Pb/206Pb
	1σ
	207Pb/235U
	1σ
	206Pb/238U
	1σ

	14TTH07
	
	
	
	
	
	
	
	
	　
	　
	　

	1
	8.26762
	0.06011
	0.41991
	0.00267
	
	2261
	7
	2262
	6
	2260
	12

	2
	0.41586
	0.01516
	0.05403
	0.00048
	
	353
	11
	446
	65
	339
	3

	3
	0.43677
	0.03932
	0.05517
	0.00108
	
	368
	28
	508
	165
	346
	7

	4
	0.3859
	0.0269
	0.0476
	0.0009
	
	331
	20
	560
	121
	300
	5

	5
	0.3839
	0.0132
	0.04714
	0.0005
	
	330
	10
	570
	58
	297
	3

	6
	0.3725
	0.0146
	0.04705
	0.0005
	
	321
	11
	508
	67
	296
	3

	7
	0.3816
	0.0129
	0.04711
	0.0005
	
	328
	9
	558
	56
	297
	3

	8
	0.3801
	0.019
	0.04725
	0.0006
	
	327
	14
	543
	86
	298
	4

	9
	0.3854
	0.0228
	0.04698
	0.0007
	
	331
	17
	586
	101
	296
	4

	10
	0.3584
	0.0071
	0.04664
	0.0004
	
	311
	5
	442
	30
	294
	2

	11
	0.3884
	0.0286
	0.04773
	0.0008
	
	333
	21
	568
	132
	301
	5

	12
	0.3836
	0.0832
	0.04707
	0.0015
	
	330
	61
	572
	409
	297
	9

	13
	0.3603
	0.0206
	0.04684
	0.0006
	
	312
	15
	444
	106
	295
	4

	14
	0.336
	0.0138
	0.04765
	0.0005
	
	294
	10
	248
	74
	300
	3

	15
	0.3725
	0.0141
	0.0474
	0.0005
	
	322
	10
	492
	64
	299
	3

	16
	0.42137
	0.01935
	0.05417
	0.00067
	
	357
	14
	470
	80
	340
	4

	
	
	
	
	
	
	
	
	
	
	
	

	RZ01
	
	
	
	
	
	
	
	
	
	
	

	1
	0.28715
	0.0303
	0.0412
	0.00064
	
	222
	44
	254
	6
	222
	4

	2
	0.35458
	0.00281
	0.04874
	0.0002
	
	323
	11
	308
	2
	307
	1

	3
	0.65138
	0.01049
	0.07249
	0.00046
	
	784
	23
	509
	6
	451
	3

	4
	0.26334
	0.028512
	0.03997
	0.00045
	
	88
	57
	240
	6
	88
	4

	5
	0.28809
	0.023562
	0.04049
	0.000652
	
	258
	42
	258
	5
	258
	4

	6
	0.29106
	0.02673
	0.04039
	0.000939
	
	300
	38
	262
	5
	300
	4

	7
	0.27324
	0.026631
	0.04069
	0.000949
	
	133
	52
	248
	6
	260
	4

	8
	0.29997
	0.048513
	0.04079
	0.00057
	
	338
	24
	269
	4
	338
	4

	9
	0.28908
	0.019503
	0.04029
	0.00047
	
	283
	28
	260
	5
	283
	4

	10
	0.28611
	0.017226
	0.04129
	0.00086
	
	265
	19
	258
	4
	265
	4

	11
	0.351
	0.00615
	0.05495
	0.00105
	
	410
	28
	305
	5
	293
	2

	12
	0.60529
	0.0091
	0.0618
	0.00097
	　
	667
	34
	481
	6
	442
	2


- Common lead was corrected by the common lead correction function Andersen (2002).
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Table S2
Whole-rock major (wt %) and trace (ppm) element data for the magmatic rocks in the Jiushiyidaoban, Jiushidaoban and Rongzharinian regions from the northern Qiangtang
	Sample-No
	RZ01F
	RZ01J
	RZ01K
	RZ01N
	RZ01O
	RZ01P
	RZ01Q
	RZ01R
	RZ01S
	RZ01T
	14TTH01-2
	14TTH01-5

	Major element (wt.%)
	
	
	
	
	
	
	
	
	
	

	SiO2
	56.47 
	54.59 
	54.33 
	55.57 
	55.05 
	54.66 
	54.93 
	54.60 
	55.07 
	54.73 
	55.73 
	55.30 

	Al2O3
	17.88 
	18.48 
	17.99 
	17.91 
	17.97 
	17.58 
	18.04 
	18.02 
	17.40 
	17.79 
	17.08 
	16.08 

	TiO2
	1.26 
	1.45 
	1.33 
	1.30 
	1.23 
	1.30 
	1.29 
	1.38 
	1.30 
	1.35 
	1.45 
	1.62 

	Fe2O3
	1.57 
	1.56 
	2.16 
	2.06 
	1.96 
	1.67 
	2.40 
	2.03 
	2.27 
	1.94 
	11.03 
	8.43 

	FeO
	5.15 
	6.50 
	5.21 
	5.51 
	5.22 
	5.69 
	4.98 
	5.23 
	5.21 
	5.27 
	0.30 
	0.65 

	CaO
	4.30 
	3.89 
	7.13 
	4.61 
	6.86 
	5.18 
	5.61 
	7.01 
	6.98 
	6.11 
	2.03 
	7.44 

	MgO
	6.23 
	6.92 
	5.92 
	6.50 
	5.88 
	7.39 
	6.01 
	5.95 
	6.34 
	6.08 
	3.38 
	1.54 

	K2O
	0.23 
	0.23 
	0.37 
	0.24 
	1.03 
	0.12 
	0.57 
	1.10 
	0.75 
	0.55 
	0.24 
	0.08 

	Na2O
	6.48 
	5.96 
	5.24 
	5.91 
	4.41 
	5.99 
	5.85 
	4.31 
	4.33 
	5.84 
	7.99 
	8.28 

	MnO
	0.26 
	0.25 
	0.18 
	0.25 
	0.23 
	0.27 
	0.18 
	0.23 
	0.23 
	0.18 
	0.11 
	0.07 

	P2O5
	0.18 
	0.15 
	0.16 
	0.15 
	0.15 
	0.14 
	0.16 
	0.15 
	0.14 
	0.15 
	0.65 
	0.51 

	LOI
	1.21 
	1.34 
	2.01 
	0.97 
	1.18 
	0.99 
	1.76 
	1.56 
	1.43 
	1.01 
	2.45 
	2.01 

	Total
	99.87 
	99.98 
	100.02 
	100.01 
	100.00 
	100.00 
	100.01 
	100.01 
	100.02 
	99.96 
	99.77 
	99.81 

	
	
	
	
	
	
	
	
	
	
	
	
	

	Trace element (ppm)
	
	
	
	
	
	
	
	
	
	

	Y
	29.5
	30
	27.5
	29.3
	30
	30.7
	31.7
	30.7
	29.3
	31.1
	29.36 
	20.10 

	La
	16.2
	14.7
	16.5
	14
	14.7
	15.1
	16
	16
	14.4
	16.5
	42.04 
	35.09 

	Ce
	31.7
	33.3
	37.9
	32.2
	34.3
	34.5
	36.2
	35.8
	32.6
	36.4
	81.76 
	67.12 

	Pr
	4.34
	3.37
	4.19
	3.46
	3.86
	3.76
	3.95
	3.97
	3.5
	3.95
	10.14 
	8.60 

	Nd
	18.9
	16.2
	17.9
	15.3
	16.9
	16
	17.1
	17.2
	15.2
	16.7
	18.91 
	28.35 

	Sm
	4.86
	4.14
	4.66
	4.04
	4.32
	4.11
	4.43
	4.42
	3.92
	4.33
	4.29 
	4.38 

	Eu
	1.41
	1.22
	1.45
	1.24
	1.39
	1.23
	1.38
	1.49
	1.25
	1.38
	1.58 
	1.74 

	Gd
	4.26
	3.68
	4.09
	3.47
	3.73
	3.68
	3.79
	3.98
	3.48
	3.9
	5.94 
	3.87 

	Tb
	0.94
	0.82
	0.92
	0.78
	0.83
	0.8
	0.85
	0.86
	0.78
	0.86
	0.95 
	0.92 

	Dy
	6.36
	5.61
	6.26
	5.42
	5.66
	5.49
	5.77
	5.89
	5.21
	5.91
	5.27 
	3.84 

	Ho
	1.26
	1.09
	1.22
	1.06
	1.11
	1.1
	1.18
	1.16
	1.02
	1.15
	1.05 
	0.74 

	Er
	3.51
	3.02
	3.41
	2.87
	3.09
	3
	3.29
	3.22
	2.83
	3.17
	2.99 
	1.91 

	Tm
	0.58
	0.49
	0.55
	0.49
	0.5
	0.49
	0.53
	0.52
	0.46
	0.53
	0.51 
	0.36 

	Yb
	3.66
	3.12
	3.53
	3.03
	3.1
	3.08
	3.34
	3.33
	2.87
	3.3
	3.19 
	1.96 

	Lu
	0.53
	0.44
	0.5
	0.43
	0.45
	0.44
	0.48
	0.48
	0.41
	0.48
	0.54 
	0.37 

	Hf
	4.97
	4.08
	4.6
	3.92
	4.21
	4.2
	4.46
	4.49
	3.91
	4.37
	3.90 
	3.10 

	Li
	37.4
	39.9
	34.8
	36
	38
	38.5
	37.3
	39
	37.2
	33.9
	27.27 
	15.43 

	Be
	1.13
	1.17
	1.21
	1.11
	1.14
	1.35
	1.05
	1.17
	1.07
	1.13
	0.98 
	1.01 

	Sc
	30.7
	24.9
	28.2
	25.4
	24.3
	26.2
	29.2
	27
	23.9
	28.4
	15.49 
	16.97 

	V
	145
	203
	154
	151
	159
	190
	173
	193
	160
	204
	134.52 
	181.80 

	Cr
	143
	185
	146
	157
	176
	164
	159
	164
	145
	171
	164.57 
	102.53 

	Co
	31.8
	33.1
	36.1
	32.8
	32.4
	33.6
	34.2
	34.3
	32.5
	35
	32.83 
	20.30 

	Ni
	48.1
	66
	51.2
	52.7
	56.1
	54.8
	53.6
	56.1
	50.9
	60.8
	131.12 
	86.36 

	Rb
	5.97
	7.39
	15.8
	8.2
	41
	3.11
	25
	39.3
	27.8
	26.5
	1.95 
	0.37 

	Sr
	754
	722
	904
	731
	645
	486
	810
	673
	620
	808
	407.82 
	651.11 

	Zr
	208
	168
	182
	161
	173
	170
	173
	172
	160
	177
	145.34 
	122.82 

	Nb
	6.52
	5.55
	6.12
	5.28
	5.63
	5.78
	5.76
	6.12
	5.54
	6.18
	15.88 
	15.18 

	Mo
	0.32
	0.26
	0.22
	0.21
	0.28
	0.38
	0.35
	0.32
	0.37
	0.33
	0.49 
	0.25 

	Cd
	0.64
	0.11
	0.067
	0.094
	0.12
	0.11
	0.059
	0.13
	0.2
	0.21
	0.07 
	0.08 

	Cs
	1.18
	1.62
	3.82
	2.01
	6
	1.65
	5.57
	6.7
	4.05
	6.02
	0.76 
	0.13 

	Ba
	269
	243
	304
	286
	458
	254
	376
	495
	411
	376
	97.63 
	70.14 

	Ta
	0.52
	0.46
	0.51
	0.43
	0.47
	0.47
	0.5
	0.51
	0.43
	0.51
	0.97 
	1.23 

	W
	0.37
	0.35
	0.38
	0.34
	0.37
	0.35
	0.35
	0.41
	0.32
	0.4
	0.29 
	0.31 

	Tl
	0.37
	0.45
	0.39
	0.21
	0.42
	0.24
	0.43
	0.48
	0.3
	0.47
	0.94 
	0.54 

	Pb
	7.99
	12.3
	3.73
	5.62
	3.71
	5.95
	4.74
	4.1
	4.01
	8.2
	40.07 
	37.22 

	Bi
	0.072
	0.064
	0.031
	0.056
	0.21
	0.059
	0.048
	0.091
	0.094
	0.054
	0.08 
	0.04 

	Th
	4.07
	3.32
	3.76
	3.2
	3.58
	3.36
	3.66
	3.65
	3.14
	3.53
	4.22 
	2.03 

	U
	1.06
	0.88
	0.87
	0.82
	0.8
	0.78
	0.88
	0.81
	0.71
	0.84
	0.31 
	0.43 


Table S2 (continued)

	14TTH01-6
	14TTH03-1
	14TTH03-2
	14TTH03-4
	14TTH03-5
	14TTH03-6
	14TTH04-1
	14TTH04-2
	14TTH04-3
	14TTH04-4
	14TTH04-5
	14TTH04-6
	14TTH06-1

	
	
	
	
	
	
	
	
	
	
	
	
	

	52.92 
	55.68 
	54.88 
	48.41 
	55.58 
	56.10 
	48.06 
	48.94 
	49.41 
	49.02 
	51.60 
	48.56 
	49.46 

	16.57 
	17.29 
	16.72 
	17.21 
	16.36 
	16.55 
	16.95 
	16.31 
	16.66 
	17.21 
	15.85 
	17.04 
	16.65 

	1.68 
	1.40 
	1.42 
	1.82 
	1.35 
	1.37 
	1.74 
	1.81 
	1.75 
	1.80 
	1.85 
	1.84 
	1.82 

	7.80 
	7.98 
	10.50 
	4.17 
	9.34 
	8.75 
	3.96 
	4.83 
	5.89 
	4.08 
	4.48 
	3.92 
	5.79 

	1.16 
	2.23 
	0.89 
	6.30 
	1.06 
	0.97 
	7.73 
	7.03 
	5.73 
	7.29 
	5.81 
	7.24 
	5.27 

	7.81 
	1.63 
	2.91 
	9.05 
	3.31 
	3.59 
	6.74 
	5.65 
	6.12 
	5.67 
	5.71 
	7.21 
	7.45 

	3.52 
	5.52 
	4.34 
	9.09 
	4.47 
	4.02 
	10.08 
	10.15 
	8.81 
	9.66 
	8.93 
	9.34 
	8.23 

	0.26 
	0.28 
	0.28 
	0.27 
	0.21 
	0.23 
	0.35 
	0.56 
	0.73 
	0.50 
	0.52 
	0.34 
	0.32 

	7.56 
	7.33 
	7.34 
	3.23 
	7.63 
	7.76 
	3.90 
	4.26 
	4.46 
	4.29 
	4.78 
	4.01 
	4.53 

	0.16 
	0.09 
	0.09 
	0.16 
	0.09 
	0.08 
	0.22 
	0.18 
	0.16 
	0.19 
	0.17 
	0.21 
	0.17 

	0.56 
	0.59 
	0.62 
	0.30 
	0.59 
	0.59 
	0.27 
	0.28 
	0.28 
	0.28 
	0.29 
	0.29 
	0.32 

	2.08 
	2.09 
	2.45 
	0.94 
	2.36 
	2.10 
	0.93 
	0.81 
	0.88 
	0.81 
	0.88 
	1.04 
	1.08 

	99.78 
	99.78 
	99.69 
	99.79 
	99.85 
	99.84 
	99.79 
	99.77 
	99.76 
	99.77 
	99.78 
	99.80 
	99.80 

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	19.45 
	26.94 
	30.29 
	27.55 
	30.48 
	26.41 
	28.72 
	23.61 
	26.32 
	24.20 
	29.94 
	30.19 
	29.89 

	30.43 
	33.79 
	40.68 
	13.05 
	40.53 
	32.90 
	14.58 
	11.89 
	13.24 
	12.33 
	12.58 
	15.85 
	16.09 

	69.37 
	69.69 
	81.67 
	31.38 
	78.65 
	69.86 
	31.00 
	26.84 
	29.23 
	27.07 
	29.32 
	34.83 
	36.06 

	8.78 
	9.00 
	9.96 
	4.25 
	10.30 
	8.77 
	4.28 
	3.64 
	4.05 
	4.13 
	4.19 
	4.78 
	5.26 

	30.65 
	30.02 
	34.11 
	17.60 
	35.28 
	34.19 
	18.21 
	14.97 
	16.55 
	14.46 
	18.03 
	19.70 
	19.54 

	5.18 
	5.11 
	5.52 
	3.54 
	5.56 
	5.78 
	4.24 
	4.27 
	4.17 
	3.26 
	4.31 
	6.30 
	4.58 

	1.56 
	1.55 
	2.27 
	1.55 
	1.83 
	1.63 
	1.52 
	1.16 
	1.65 
	1.24 
	1.47 
	2.01 
	1.65 

	4.79 
	5.95 
	5.49 
	3.58 
	5.77 
	5.64 
	3.80 
	3.18 
	3.06 
	3.32 
	3.64 
	3.77 
	4.00 

	0.82 
	0.93 
	1.25 
	0.96 
	1.06 
	1.04 
	0.92 
	0.77 
	0.81 
	0.82 
	0.93 
	0.96 
	0.97 

	3.56 
	5.91 
	5.99 
	5.68 
	6.19 
	5.55 
	5.46 
	4.33 
	5.27 
	4.33 
	5.90 
	6.18 
	5.33 

	0.76 
	1.00 
	1.22 
	1.24 
	1.16 
	0.95 
	1.28 
	0.94 
	1.05 
	0.96 
	1.09 
	1.12 
	1.11 

	1.58 
	2.72 
	2.73 
	2.71 
	3.19 
	2.78 
	2.59 
	2.30 
	2.55 
	2.20 
	2.68 
	2.78 
	2.66 

	0.28 
	0.44 
	0.44 
	0.44 
	0.58 
	0.45 
	0.41 
	0.42 
	0.46 
	0.39 
	0.50 
	0.52 
	0.44 

	1.92 
	2.83 
	3.05 
	2.98 
	3.54 
	2.59 
	2.91 
	2.51 
	2.92 
	2.96 
	3.00 
	3.47 
	2.86 

	0.28 
	0.43 
	0.53 
	0.50 
	0.61 
	0.48 
	0.49 
	0.40 
	0.44 
	0.37 
	0.45 
	0.43 
	0.62 

	3.58 
	4.95 
	5.04 
	3.75 
	4.55 
	4.55 
	3.88 
	3.74 
	3.69 
	3.94 
	3.79 
	3.94 
	3.45 

	25.48 
	24.58 
	19.23 
	52.06 
	17.71 
	16.94 
	40.51 
	40.37 
	32.27 
	46.78 
	29.61 
	36.70 
	29.69 

	0.86 
	1.20 
	1.34 
	1.02 
	0.83 
	0.82 
	0.96 
	0.69 
	0.77 
	1.03 
	0.78 
	0.75 
	0.93 

	16.92 
	13.00 
	18.96 
	33.20 
	14.80 
	15.43 
	22.04 
	27.46 
	23.06 
	28.62 
	29.99 
	21.85 
	22.19 

	175.56 
	157.20 
	147.24 
	245.04 
	141.96 
	150.84 
	212.52 
	231.96 
	208.80 
	212.76 
	221.76 
	213.72 
	203.04 

	98.88 
	145.71 
	144.10 
	209.65 
	148.70 
	151.80 
	179.40 
	211.37 
	203.90 
	209.42 
	201.48 
	164.57 
	185.15 

	22.29 
	32.38 
	28.62 
	45.58 
	29.98 
	28.40 
	46.50 
	50.13 
	40.87 
	44.58 
	48.34 
	43.03 
	43.65 

	78.13 
	136.18 
	129.47 
	143.55 
	126.39 
	118.25 
	142.01 
	144.76 
	125.62 
	139.37 
	121.55 
	130.13 
	130.68 

	1.22 
	0.83 
	1.06 
	2.23 
	0.79 
	0.66 
	4.76 
	4.24 
	4.66 
	9.00 
	4.52 
	1.93 
	1.56 

	478.49 
	479.01 
	351.86 
	355.11 
	200.66 
	240.45 
	496.86 
	453.71 
	456.65 
	523.74 
	385.35 
	537.71 
	318.15 

	130.17 
	170.99 
	182.68 
	146.96 
	157.93 
	152.94 
	121.49 
	123.12 
	128.22 
	131.31 
	133.43 
	133.41 
	127.09 

	15.75 
	14.93 
	13.61 
	9.81 
	13.51 
	15.04 
	8.27 
	8.62 
	7.33 
	8.70 
	8.52 
	9.02 
	7.76 

	0.32 
	0.66 
	0.46 
	0.22 
	0.16 
	0.26 
	0.38 
	0.46 
	0.43 
	0.25 
	0.19 
	0.29 
	0.32 

	0.02 
	0.04 
	0.04 
	0.06 
	0.05 
	0.00 
	0.14 
	0.09 
	0.07 
	0.04 
	0.07 
	0.05 
	0.08 

	0.28 
	0.34 
	0.77 
	0.93 
	0.31 
	0.29 
	0.94 
	1.30 
	1.31 
	1.47 
	0.88 
	1.04 
	1.45 

	75.96 
	88.15 
	479.76 
	168.36 
	65.94 
	76.31 
	142.44 
	241.80 
	271.44 
	221.76 
	183.60 
	140.64 
	180.00 

	1.78 
	0.89 
	0.93 
	0.93 
	0.91 
	1.16 
	0.73 
	0.96 
	0.74 
	0.86 
	0.75 
	0.77 
	0.70 

	0.31 
	0.44 
	0.30 
	0.18 
	0.24 
	0.26 
	0.15 
	0.19 
	0.18 
	0.17 
	0.15 
	0.14 
	0.18 

	0.18 
	0.72 
	0.93 
	0.07 
	0.64 
	0.58 
	0.10 
	0.11 
	0.20 
	0.09 
	0.08 
	0.04 
	0.06 

	42.65 
	56.99 
	63.99 
	8.78 
	60.52 
	70.54 
	8.60 
	10.73 
	9.19 
	5.91 
	1.80 
	6.53 
	6.74 

	0.04 
	0.23 
	0.11 
	0.02 
	0.07 
	0.11 
	0.05 
	0.01 
	0.03 
	0.03 
	0.02 
	0.02 
	0.01 

	2.53 
	1.20 
	2.25 
	1.18 
	2.91 
	2.02 
	0.99 
	1.14 
	3.25 
	4.00 
	1.43 
	1.53 
	1.37 

	0.59 
	0.55 
	0.56 
	0.33 
	0.36 
	0.46 
	0.19 
	0.47 
	0.43 
	0.26 
	0.16 
	0.20 
	0.34 


Table S2 (continued)

	14TTH06-2
	14TTH06-3
	14TTH06-4
	14TTH06-5
	14TTH06-6
	14TTH06-7
	14TTH06-8
	14TTH07-1
	14TTH07-4
	14TTH07-5
	14TTH07-6
	14TTH07-7
	14TTH07-8

	
	
	
	
	
	
	
	
	
	
	
	
	

	49.51 
	49.16 
	50.76 
	49.05 
	49.32 
	49.70 
	50.81 
	55.72 
	50.51 
	54.00 
	51.41 
	52.85 
	53.03 

	17.24 
	16.89 
	17.66 
	16.78 
	17.30 
	16.37 
	16.83 
	15.64 
	17.98 
	17.46 
	18.12 
	16.68 
	17.36 

	1.77 
	1.94 
	1.55 
	1.83 
	1.49 
	1.75 
	1.49 
	1.00 
	1.03 
	1.07 
	0.98 
	1.08 
	0.97 

	6.00 
	5.91 
	6.32 
	6.67 
	6.07 
	6.28 
	5.36 
	11.49 
	13.15 
	12.10 
	5.07 
	13.40 
	5.12 

	4.97 
	5.65 
	3.57 
	5.00 
	3.65 
	4.61 
	4.19 
	3.74 
	3.23 
	2.59 
	3.84 
	3.33 
	6.26 

	6.43 
	6.48 
	6.89 
	7.38 
	9.73 
	8.02 
	8.96 
	1.47 
	2.51 
	2.02 
	9.74 
	1.61 
	5.05 

	8.40 
	8.51 
	6.78 
	7.95 
	7.26 
	7.85 
	6.90 
	5.78 
	5.27 
	3.83 
	5.30 
	5.08 
	7.80 

	0.80 
	0.26 
	1.01 
	0.26 
	0.27 
	0.57 
	0.15 
	0.04 
	0.04 
	0.03 
	0.28 
	0.03 
	0.06 

	4.40 
	4.65 
	4.92 
	4.58 
	4.42 
	4.36 
	4.83 
	4.84 
	5.99 
	6.64 
	4.62 
	5.68 
	3.62 

	0.16 
	0.18 
	0.14 
	0.17 
	0.14 
	0.18 
	0.14 
	0.19 
	0.18 
	0.13 
	0.20 
	0.16 
	0.29 

	0.31 
	0.37 
	0.42 
	0.33 
	0.34 
	0.33 
	0.34 
	0.11 
	0.11 
	0.12 
	0.44 
	0.10 
	0.44 

	1.05 
	1.13 
	1.56 
	1.23 
	1.27 
	0.99 
	1.86 
	0.84 
	0.90 
	1.04 
	1.29 
	0.64 
	1.76 

	99.72 
	99.83 
	99.66 
	99.77 
	99.82 
	99.77 
	99.82 
	99.87 
	99.86 
	99.84 
	99.78 
	99.87 
	99.78 

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	27.17 
	27.63 
	20.01 
	29.90 
	24.45 
	24.08 
	34.25 
	9.91 
	11.98 
	9.74 
	16.16 
	9.51 
	19.78 

	14.88 
	16.80 
	24.27 
	18.16 
	21.28 
	14.90 
	29.11 
	17.26 
	18.19 
	21.50 
	21.44 
	14.06 
	29.94 

	34.87 
	37.71 
	51.86 
	41.07 
	42.25 
	33.00 
	62.10 
	27.91 
	30.07 
	34.73 
	42.83 
	21.40 
	58.62 

	4.42 
	5.21 
	6.35 
	5.47 
	5.41 
	4.30 
	6.97 
	2.87 
	3.17 
	3.75 
	5.33 
	2.43 
	7.59 

	17.63 
	18.29 
	25.75 
	19.36 
	19.25 
	15.89 
	30.06 
	9.16 
	9.84 
	10.80 
	19.21 
	8.31 
	27.75 

	4.70 
	3.68 
	4.47 
	4.55 
	3.95 
	3.37 
	5.29 
	1.46 
	1.83 
	1.92 
	4.05 
	1.53 
	5.45 

	1.74 
	1.24 
	1.59 
	1.58 
	1.31 
	1.36 
	1.86 
	0.66 
	0.74 
	0.73 
	1.41 
	0.55 
	1.62 

	4.00 
	3.68 
	3.80 
	4.03 
	3.81 
	3.60 
	4.84 
	1.61 
	2.17 
	1.93 
	3.21 
	1.66 
	4.98 

	0.92 
	0.88 
	0.66 
	0.90 
	0.84 
	0.79 
	1.17 
	0.46 
	0.39 
	0.32 
	0.74 
	0.39 
	0.85 

	5.13 
	5.29 
	4.02 
	5.84 
	4.28 
	4.69 
	6.66 
	2.26 
	2.63 
	2.23 
	3.26 
	2.32 
	3.76 

	1.11 
	1.01 
	0.77 
	1.18 
	0.92 
	0.91 
	1.38 
	0.45 
	0.51 
	0.40 
	0.65 
	0.43 
	0.73 

	2.48 
	2.79 
	2.11 
	2.65 
	2.23 
	2.36 
	3.53 
	1.14 
	1.22 
	1.07 
	1.36 
	1.03 
	1.51 

	0.49 
	0.44 
	0.32 
	0.50 
	0.42 
	0.42 
	0.60 
	0.20 
	0.23 
	0.18 
	0.21 
	0.18 
	0.26 

	2.68 
	3.06 
	1.95 
	3.09 
	2.65 
	2.75 
	2.93 
	1.20 
	1.37 
	1.33 
	1.37 
	1.21 
	1.75 

	0.47 
	0.43 
	0.38 
	0.52 
	0.41 
	0.42 
	0.59 
	0.22 
	0.23 
	0.17 
	0.24 
	0.26 
	0.35 

	3.41 
	3.54 
	3.24 
	3.88 
	3.37 
	3.06 
	2.89 
	2.29 
	2.54 
	2.72 
	2.52 
	2.60 
	2.35 

	38.23 
	31.34 
	29.12 
	25.03 
	29.93 
	31.60 
	26.06 
	37.17 
	40.45 
	30.52 
	17.16 
	38.56 
	33.17 

	0.80 
	0.88 
	1.20 
	0.91 
	1.02 
	1.19 
	0.86 
	0.44 
	0.44 
	0.41 
	2.09 
	0.40 
	1.00 

	25.92 
	24.05 
	21.82 
	30.14 
	26.03 
	34.74 
	24.16 
	30.84 
	44.57 
	37.14 
	26.80 
	35.33 
	30.29 

	212.40 
	225.12 
	220.68 
	216.48 
	185.88 
	236.52 
	186.48 
	251.76 
	300.00 
	215.76 
	233.88 
	260.16 
	235.56 

	181.13 
	173.88 
	109.48 
	188.03 
	164.80 
	209.19 
	138.23 
	33.29 
	41.03 
	36.19 
	75.21 
	43.31 
	212.64 

	42.37 
	45.43 
	36.98 
	43.42 
	39.26 
	49.93 
	35.71 
	32.60 
	33.36 
	24.34 
	31.15 
	31.03 
	51.41 

	122.98 
	135.08 
	109.70 
	126.17 
	109.27 
	142.23 
	102.37 
	14.15 
	17.48 
	18.34 
	33.67 
	19.06 
	78.11 

	5.83 
	1.04 
	9.08 
	2.84 
	3.92 
	9.52 
	1.48 
	0.17 
	0.14 
	0.15 
	3.47 
	0.14 
	0.45 

	532.04 
	354.90 
	902.27 
	378.11 
	334.22 
	496.34 
	223.86 
	166.64 
	369.39 
	247.28 
	943.85 
	189.63 
	501.69 

	127.68 
	137.43 
	115.64 
	150.68 
	134.89 
	120.97 
	114.38 
	57.28 
	60.29 
	63.84 
	95.77 
	64.20 
	82.71 

	8.60 
	9.11 
	14.01 
	8.76 
	10.77 
	7.29 
	10.52 
	1.47 
	1.78 
	1.50 
	5.14 
	1.76 
	5.14 

	0.25 
	0.39 
	0.26 
	0.42 
	0.33 
	0.32 
	0.34 
	0.53 
	0.49 
	0.91 
	0.11 
	0.52 
	0.41 

	0.09 
	0.10 
	0.08 
	0.07 
	0.07 
	0.10 
	0.13 
	0.10 
	0.09 
	0.09 
	0.13 
	0.07 
	0.05 

	15.20 
	1.16 
	5.95 
	1.80 
	0.72 
	1.03 
	0.41 
	0.05 
	0.02 
	0.21 
	0.09 
	0.04 
	0.08 

	466.08 
	183.00 
	896.16 
	284.04 
	210.96 
	333.00 
	194.64 
	51.55 
	55.72 
	98.00 
	81.60 
	96.71 
	196.56 

	0.77 
	0.78 
	1.03 
	0.83 
	0.84 
	0.66 
	0.70 
	0.24 
	0.35 
	0.27 
	0.43 
	0.36 
	0.52 

	0.20 
	0.18 
	0.15 
	0.20 
	0.26 
	0.22 
	0.19 
	0.22 
	0.18 
	0.19 
	0.73 
	0.19 
	0.90 

	0.09 
	0.09 
	0.11 
	0.01 
	0.05 
	0.16 
	0.06 
	0.11 
	0.15 
	0.16 
	0.22 
	0.15 
	0.16 

	9.34 
	4.19 
	10.42 
	2.11 
	6.45 
	4.77 
	6.17 
	9.06 
	12.62 
	12.72 
	83.73 
	12.72 
	3.70 

	0.02 
	0.02 
	0.03 
	0.02 
	0.02 
	0.02 
	0.01 
	0.10 
	0.16 
	0.07 
	0.08 
	0.05 
	0.22 

	1.66 
	2.45 
	1.47 
	1.18 
	2.02 
	1.49 
	2.22 
	2.36 
	0.91 
	1.73 
	10.13 
	1.72 
	8.79 

	0.34 
	0.34 
	0.47 
	0.33 
	0.44 
	0.44 
	0.36 
	0.56 
	0.80 
	0.72 
	2.81 
	0.47 
	4.48 


Table S2 (continued)

	14TTH07-9
	14TTH07-10
	14TTH07-11
	14TTH07-12

	
	
	
	

	50.45 
	51.74 
	53.02 
	53.47 

	17.64 
	18.42 
	17.33 
	13.31 

	0.98 
	1.07 
	0.97 
	1.01 

	5.42 
	5.06 
	5.86 
	19.94 

	4.41 
	4.07 
	5.74 
	2.67 

	9.57 
	9.14 
	5.85 
	1.02 

	6.45 
	5.72 
	7.03 
	3.91 

	0.92 
	0.17 
	0.08 
	0.31 

	3.48 
	4.12 
	3.40 
	4.13 

	0.25 
	0.17 
	0.28 
	0.13 

	0.41 
	0.32 
	0.43 
	0.11 

	1.58 
	1.20 
	1.48 
	0.95 

	99.72 
	99.75 
	99.79 
	99.85 

	
	
	
	

	
	
	
	

	19.81 
	16.65 
	19.42 
	9.32 

	22.01 
	20.95 
	21.35 
	18.46 

	52.57 
	40.11 
	49.39 
	31.63 

	6.72 
	5.15 
	6.39 
	3.94 

	27.30 
	18.58 
	23.81 
	13.55 

	4.82 
	3.94 
	4.48 
	2.20 

	1.70 
	1.27 
	1.49 
	0.87 

	4.08 
	3.31 
	4.12 
	2.26 

	0.82 
	0.61 
	0.75 
	0.35 

	4.18 
	4.05 
	3.96 
	2.15 

	0.79 
	0.68 
	0.80 
	0.38 

	1.88 
	1.59 
	1.66 
	0.84 

	0.28 
	0.29 
	0.26 
	0.16 

	1.62 
	1.91 
	1.60 
	0.91 

	0.37 
	0.23 
	0.28 
	0.17 

	2.07 
	2.61 
	2.27 
	2.57 

	23.96 
	19.64 
	31.63 
	51.53 

	1.80 
	1.54 
	1.09 
	0.43 

	30.32 
	30.43 
	32.67 
	27.79 

	253.20 
	282.00 
	237.24 
	236.28 

	171.01 
	80.26 
	175.15 
	80.14 

	41.00 
	29.57 
	45.13 
	23.19 

	58.60 
	33.75 
	60.75 
	39.09 

	11.92 
	2.71 
	0.94 
	7.74 

	977.87 
	1064.70 
	663.18 
	123.59 

	80.03 
	93.61 
	82.50 
	78.14 

	5.07 
	4.19 
	4.74 
	2.71 

	0.16 
	0.11 
	0.61 
	1.65 

	0.12 
	0.26 
	0.09 
	0.09 

	0.12 
	0.06 
	0.18 
	0.61 

	336.96 
	105.61 
	86.93 
	213.12 

	0.53 
	0.54 
	0.49 
	0.32 

	0.67 
	0.54 
	1.18 
	0.62 

	0.31 
	0.13 
	0.14 
	0.16 

	55.43 
	70.91 
	10.05 
	19.49 

	0.09 
	0.11 
	0.12 
	0.09 

	10.29 
	5.89 
	8.78 
	1.31 

	3.16 
	2.88 
	3.64 
	1.27 


Table S3 

Whole-rock Sr-Nd-Hf isotopic compositions for the magmatic rocks in the Jiushiyidaoban, Jiushidaoban and Rongzharinian regions from the northern Qiangtang
	Sample Name
	Rb(ppm)
	Sr(ppm)
	87Rb/86Sr
	87Sr/86Sr
	Error (2s)
	(87Sr/86Sr)i
	Sm(ppm)
	Nd(ppm)
	147Sm/144Nd
	143Nd/144Nd
	Error (2s)

	RZ01F
	5.97 
	754.00 
	0.02 
	0.706191 
	0.000015
	0.706110 
	4.86 
	18.90 
	0.158107707
	0.512757
	0.000004

	RZ01J
	7.39 
	722.00 
	0.03 
	0.706154 
	0.000014
	0.706049 
	4.14 
	16.20 
	0.157131733
	0.512713
	0.000006

	RZ01K
	15.80 
	904.00 
	0.05 
	0.707061 
	0.000012
	0.706881 
	4.66 
	17.90 
	0.160070558
	0.512745
	0.000004

	RZ01N
	8.20 
	731.00 
	0.03 
	0.706375 
	0.000015
	0.706260 
	4.04 
	15.30 
	0.162356062
	0.512754
	0.000004

	RZ01O
	41.00 
	645.00 
	0.18 
	0.707447 
	0.000013
	0.706793 
	4.32 
	16.90 
	0.157172158
	0.512727
	0.000003

	RZ01P
	3.11 
	486.00 
	0.02 
	0.706222 
	0.000010
	0.706156 
	4.11 
	16.00 
	0.157943011
	0.512774
	0.000005

	RZ01Q
	25.00 
	810.00 
	0.09 
	0.706849 
	0.000019
	0.706531 
	4.43 
	17.10 
	0.159289148
	0.512743
	0.000004

	RZ01R
	39.30 
	673.00 
	0.16 
	0.707611 
	0.000018
	0.707010 
	4.42 
	17.20 
	0.15800557
	0.512664
	0.000007

	14TTH07-11
	0.94 
	663.18 
	0.00 
	0.706407
	0.000012
	0.706390 
	4.48
	23.81
	0.113
	0.512369 
	0.000008 

	14TTH07-6
	3.47 
	943.85 
	0.01 
	0.706374
	0.000013
	0.706331 
	4.05
	19.21
	0.127
	0.512370 
	0.000011 

	14TTH07-9
	11.92 
	977.87 
	0.03 
	0.706284
	0.000013
	0.706140 
	4.82
	27.3
	0.106
	0.512357 
	0.000010 

	14TTH04-2
	4.24 
	453.71 
	0.03 
	0.706329
	0.000013
	0.706219 
	4.27
	14.97
	0.172
	0.512791 
	0.000013 

	14TTH04-5
	4.52 
	385.35 
	0.03 
	0.706458
	0.000011
	0.706320 
	4.31
	18.03
	0.144
	0.512796 
	0.000012 

	14TTH01-2
	1.93 
	537.71 
	0.01 
	0.706764
	0.000014
	0.706722 
	6.3
	36.7
	0.103
	0.512583 
	0.000016 

	14TTH06-4
	9.08 
	902.27 
	0.03 
	0.705998
	0.000015
	0.705879 
	4.47
	25.75
	0.105
	0.512633 
	0.000017 

	14TTH03-4
	2.23 
	355.11 
	0.02 
	0.70498
	0.000015
	0.704906 
	3.54
	17.6
	0.121
	0.512795 
	0.000009


Table S3 (continued)

	(143Nd/144Nd)i
	εNd(t)
	Lu(ppm)
	Hf(ppm)
	176Lu/177Hf
	176Hf/177Hf
	Error (2s)
	(176Hf/177Hf)i
	εHf(t)

	0.512489 
	3.6 
	0.53 
	4.97 
	0.014810 
	0.283071 
	0.000004
	0.282999 
	13.7 

	0.512447 
	2.8 
	0.44 
	4.08 
	0.014977 
	0.283118 
	0.000006
	0.283045 
	15.4 

	0.512474 
	3.3 
	0.50 
	4.60 
	0.015096 
	0.283088 
	0.000005
	0.283015 
	14.3 

	0.512479 
	3.4 
	0.43 
	3.92 
	0.015234 
	0.283089 
	0.000004
	0.283015 
	14.3 

	0.512461 
	3.0 
	0.45 
	4.21 
	0.014845 
	0.283081 
	0.000004
	0.283009 
	14.1 

	0.512506 
	3.9 
	0.44 
	4.20 
	0.014549 
	0.283070 
	0.000005
	0.282999 
	13.7 

	0.512473 
	3.3 
	0.48 
	4.46 
	0.014947 
	0.283069 
	0.000005
	0.282997 
	13.6 

	0.512396 
	1.8 
	
	
	
	
	
	
	

	0.512150 
	-2.1 
	
	
	
	
	
	
	

	0.512124 
	-2.6 
	
	
	
	
	
	
	

	0.512151 
	-2.1 
	
	
	
	
	
	
	

	0.512458 
	3.9 
	
	
	
	
	
	
	

	0.512517 
	5.1 
	
	
	
	
	
	
	

	0.512383 
	2.5 
	
	
	
	
	
	
	

	0.512431 
	3.4 
	
	
	
	
	
	
	

	0.512560 
	5.9 
	
	
	
	
	
	
	


aSee Chen et al. (2015) for more detailed calculations. (87Sr/86Sr)i, (143Nd/144Nd)i, εNd(t), (176Hf/177Hf)i, and εHf(t) in this table were calculated using 258 Ma and 297 Ma. εNd(t) values were calculated using (143Nd/144Nd)CHUR(0)= 0.512638. εHf(t) values were calculated using (176Hf/177Hf)CHUR(0)= 0.282772. 
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Table S4 

Whole-rock Re-Os isotopic compositions for the magmatic rocks in the Jiushiyidaoban, Jiushidaoban and Rongzharinian regions from the northern Qiangtang
	Sample
	Re(ppb)
	Os(ppb)
	187Re/188Os
	187Os/188Os
	2SE
	(187Os/188Os)i
	γOs

	14TTH03-4
	0.072 
	0.009 
	40.898 
	0.36214 
	0.00023 
	0.15927 
	+27.4 

	14TTH04-2
	0.041 
	0.017 
	11.511 
	0.23628 
	0.00019 
	0.17918 
	+43.3 

	14TTH04-5
	0.020 
	0.020 
	4.849 
	0.18157 
	0.00051 
	0.15752 
	+26.0 

	14TTH04-6
	0.009 
	0.010 
	4.428 
	0.26588 
	0.00046 
	0.14471 
	+16.0 

	14TTH06-4
	0.055 
	0.007 
	39.341 
	0.33423 
	0.00049 
	0.13909 
	+11.3 


All the Re and Os concentration and the Os isotopic composition data are blank-corrected. Initial Os isotopic compositions were calculated using a 187Re decay constant of 1.666*10-11yr-1 (Smoliar et al., 1996). γOs values were calculated using the Os isotope evolution curve of the chondritic mantle with the present 187Os/188Os of 0.127 (Shirey and Walker, 1998). (187Os/188Os)i and γOs in this table were calculated using 297 Ma. 

