
	Supplementary Table 1. SHRIMP-RG U-Th-Pb analytical data of zircon
	
	
	
	
	
	

	
	U
(ppm)
	Th
(ppm)
	Th/U
	206Pb*1
(ppm)
	206Pbc2
(%)
	Total
238U/206Pb
	1
(%)
	Total
207Pb/206Pb
	1
(%)
	206Pb/238U Age (Ma)
	1
(Ma)

	T4-1-1r
	459
	151
	0.33 
	12.6 
	8.35
	31.40 
	1.0
	0.116 
	2.1
	185.5
	1.9

	T4-1-1c
	729
	213
	0.29 
	19.1 
	-
	32.80 
	0.8
	0.049 
	1.8
	193.9
	1.5

	T4-1-2c
	511
	157
	0.31 
	14.4 
	1.01
	30.45 
	1.3
	0.058 
	11.5
	206.2
	3.1

	T4-1-2r
	907
	391
	0.43 
	25.5 
	3.76
	30.62 
	0.8
	0.080 
	4.9
	199.5
	1.9

	T4-1-3c
	38
	28
	0.74 
	15.2 
	-
	2.18 
	1.3
	0.157 
	1.2
	2434
	33.9

	T4-1-4c
	175
	89
	0.51 
	4.7 
	0.35
	32.08 
	1.2
	0.053 
	3.4
	197.2
	2.4

	T4-1-4r
	1037
	205
	0.20 
	29.2 
	2.84
	30.46 
	0.7
	0.073 
	1.7
	202.4
	1.5

	T4-1-5c
	2695
	1348
	0.50 
	60.5 
	0.16
	38.29 
	0.7
	0.051 
	1.0
	165.9
	1.1

	T4-1-5r
	427
	119
	0.28 
	11.4 
	-
	32.20 
	0.9
	0.049 
	2.3
	197.3
	1.7

	T4-1-6r
	4849
	1415
	0.29 
	70.7 
	10.61
	58.89 
	1.0
	0.132 
	5.3
	97.1
	1.4

	T4-1-6m
	1133
	841
	0.74 
	32.3 
	-
	30.16 
	0.7
	0.050 
	1.4
	210.5
	1.5

	T4-1-7c
	373
	167
	0.45 
	9.1 
	-
	35.17 
	1.0
	0.049 
	2.6
	180.9
	1.7

	T4-1-8r
	4390
	398
	0.09 
	61.2 
	2.15
	61.68 
	0.6
	0.065 
	0.9
	101.5
	0.7

	T4-1-8m
	2291
	791
	0.35 
	55.6 
	-
	35.41 
	0.7
	0.049 
	1.0
	179.6
	1.3

	T4-1-8c
	426
	194
	0.46 
	11.4 
	-
	32.00 
	0.9
	0.048 
	2.3
	198.8
	1.8

	T4-1-9c
	156
	66
	0.42 
	4.2 
	0.01
	31.81 
	1.2
	0.050 
	3.8
	199.6
	2.3

	T4-1-10r
	1484
	294
	0.20 
	40.1 
	9.16
	31.74 
	1.2
	0.123 
	8.7
	181.9
	3.5

	T4-1-11c
	1744
	450
	0.26 
	38.4 
	-
	39.02 
	0.7
	0.048 
	0.9
	163.3
	1.2

	T4-1-11r
	1362
	642
	0.47 
	27.4 
	0.07
	42.71 
	0.7
	0.050 
	1.1
	149.1
	1.0

	T4-1-12c
	558
	148
	0.27 
	5.4 
	0.71
	88.24 
	1.5
	0.053 
	2.0
	72.1
	1.1

	T4-1-12r
	2282
	601
	0.26 
	55.4 
	0.27
	35.36 
	0.8
	0.052 
	0.8
	179.3
	1.5

	T4-1-13c
	1608 
	439 
	0.27 
	44.0 
	-
	31.42 
	0.4
	0.049 
	1.4
	202.4
	0.9

	T4-1-13r
	1492 
	276 
	0.19 
	42.0 
	3.33
	30.53 
	0.5
	0.077 
	4.7
	201.0
	1.3

	T4-1-14c
	1074 
	267 
	0.25 
	29.9 
	-
	30.89 
	0.5
	0.049 
	1.8
	205.8
	1.1

	T4-1-14r
	2164 
	448 
	0.21 
	39.9 
	14.74
	46.60 
	0.6
	0.166 
	5.1
	116.9
	1.6

	T4-1-15c
	1474 
	486 
	0.33 
	41.3 
	-
	30.63 
	0.4
	0.049 
	1.5
	207.5
	0.9

	T4-1-16r
	1684 
	372 
	0.22 
	47.7 
	-
	30.35 
	0.5
	0.049 
	1.4
	209.4
	1.0

	T4-1-16c
	2160 
	454 
	0.21 
	60.6 
	0.11
	30.63 
	0.4
	0.051 
	1.2
	206.9
	0.8

	T4-1-17r
	1324 
	576 
	0.44 
	36.9 
	0.03
	30.84 
	0.5
	0.050 
	1.6
	205.7
	1.0

	T4-1-18c
	1309 
	571 
	0.44 
	35.7 
	0.06
	31.53 
	0.5
	0.051 
	1.6
	201.1
	1.0

	1. Radiogenic 206Pb.
	
	
	
	
	
	
	
	
	

	2. Common Pb component (%) of total 206Pb, determined by 207Pb correction (Williams, 1998).
	
	





	Supplementary Table 2. Trace element concentration (ppm) of zircon determined by SHRIMP-RG
	
	
	
	
	

	
	La 
	Ce
	Nd
	Sm
	Eu
	Gd
	Dy
	Er
	Yb
	Hf
	Y
	Ce/Ce*1
	Eu/Eu*1

	T4-1-1r
	2.0 
	20 
	0.61 
	1.2 
	0.31 
	12 
	52 
	119 
	275 
	5789
	834 
	6 
	0.25 

	T4-1-1c
	0.47 
	14 
	1.1 
	2.0 
	0.37 
	17 
	82 
	197 
	467 
	9384
	1147 
	11 
	0.19 

	T4-1-2c
	0.13 
	13 
	0.56 
	1.6 
	0.30 
	15 
	74 
	171 
	384 
	9852
	1027 
	30 
	0.19 

	T4-1-2r
	2.4 
	32 
	2.6 
	3.6 
	1.3 
	53 
	195 
	429 
	881 
	11883
	2511 
	6 
	0.28 

	T4-1-3c
	0.015 
	26 
	0.37 
	0.7 
	0.12 
	5 
	29 
	44 
	88 
	11049
	267 
	227 
	0.19 

	T4-1-4c
	0.047 
	15 
	2.0 
	4.1 
	2.0 
	33 
	123 
	255 
	522 
	7652
	1465 
	32 
	0.52 

	T4-1-4r
	0.83 
	16 
	0.68 
	2.0 
	0.25 
	23 
	135 
	323 
	702 
	13910
	1877 
	10 
	0.11 

	T4-1-5c
	3.0 
	70 
	13 
	16 
	3.2 
	94 
	319 
	544 
	1033 
	10587
	3513 
	7 
	0.25 

	T4-1-5r
	0.025 
	12 
	0.43 
	1.3 
	0.27 
	14 
	74 
	175 
	398 
	9009
	1017 
	76 
	0.19 

	T4-1-6r
	21 
	163 
	94 
	148 
	26 
	704 
	878 
	927 
	1555 
	6915
	9533 
	2 
	0.25 

	T4-1-6m
	0.091 
	39 
	4.3 
	9.8 
	2.4 
	89 
	296 
	620 
	1172 
	7911
	3648 
	40 
	0.25 

	T4-1-7c
	0.041 
	12 
	0.54 
	1.5 
	0.44 
	15 
	71 
	168 
	382 
	8755
	962 
	53 
	0.28 

	T4-1-8r
	6.4 
	48 
	13 
	11 
	6.3 
	54 
	241 
	484 
	1183 
	16911
	3034 
	3 
	0.78 

	T4-1-8m
	0.25 
	45 
	1.7 
	4.7 
	0.71 
	46 
	206 
	482 
	1099 
	11148
	2933 
	43 
	0.15 

	T4-1-8c
	0.011 
	16 
	1.2 
	2.9 
	0.72 
	25 
	98 
	222 
	492 
	9176
	1314 
	95 
	0.25 

	T4-1-9c
	0.015 
	15 
	0.76 
	1.6 
	0.82 
	16 
	70 
	166 
	388 
	7555
	967 
	91 
	0.50 

	T4-1-10r
	2.8 
	23 
	0.84 
	1.3 
	0.21 
	25 
	141 
	377 
	916 
	13321
	2094 
	5 
	0.11 

	T4-1-11c
	0.18 
	15 
	1.5 
	3.5 
	0.22 
	36 
	168 
	414 
	912 
	10224
	2399 
	19 
	0.06 

	T4-1-11r
	0.56 
	37 
	3.5 
	4.5 
	0.45 
	31 
	127 
	273 
	563 
	9667
	1656 
	17 
	0.12 

	T4-1-12c
	0.10 
	6.6 
	0.50 
	1.0 
	0.22 
	9 
	56 
	146 
	449 
	9689
	863 
	18 
	0.22 

	T4-1-12r
	1.6 
	45 
	2.8 
	5.8 
	0.66 
	58 
	276 
	638 
	1333 
	11872
	3703 
	11 
	0.11 

	T4-1-13c
	0.045 
	16 
	0.79 
	3.2 
	0.27 
	37 
	161 
	469 
	1037 
	11147
	2685 
	55 
	0.08 

	T4-1-13r
	0.38 
	20 
	0.56 
	1.9 
	0.16 
	25 
	142 
	343 
	771 
	12565
	1938 
	25 
	0.07 

	T4-1-14c
	0.013 
	13 
	0.58 
	1.8 
	0.23 
	24 
	125 
	318 
	726 
	10510
	1825 
	98 
	0.11 

	T4-1-14r
	2.5 
	44 
	7.3 
	7.0 
	3.8 
	56 
	288 
	678 
	1559 
	12269
	4249 
	6 
	0.58 

	T4-1-15c
	0.023 
	28 
	0.80 
	2.6 
	0.38 
	34 
	193 
	438 
	980 
	9907
	2557 
	136 
	0.12 

	T4-1-16r
	0.019 
	27 
	0.62 
	2.5 
	0.13 
	31 
	138 
	368 
	783 
	11797
	2116 
	159 
	0.04 

	T4-1-16c
	0.034 
	28 
	0.91 
	2.9 
	0.15 
	35 
	160 
	421 
	920 
	12342
	2455 
	104 
	0.04 

	T4-1-17r
	0.025 
	47 
	1.0 
	3.0 
	0.48 
	35 
	156 
	338 
	700 
	9698
	2028 
	192 
	0.14 

	T4-1-18c
	0.094 
	30 
	1.5 
	3.0 
	0.65 
	31 
	131 
	321 
	694 
	9659
	1867 
	51 
	0.20 

	1. Ce/Ce* = CeN / (LaN x PrN)1/2, Eu/Eu* = EuN / (SmN x GdN)1/2, PrN = LaN1/3 x NdN2/3, and the subscription “N” indicates normalization to chondrite values of Sun and McDonough (1989).





	Supplementary Table 3. Laser ICPMS Lu-Hf isotope data of zircon
	
	
	
	
	
	
	
	

	
	Age (Ma)
	176Yb/177Hf
	2 
	176Lu/177Hf
	2 
	176Hf/177Hf
	2 
	(176Hf/177Hf)initial
	Hf(t)
	1 
	TDM (Ga)
	TDMC (Ga) 

	T4-1-1r
	186
	0.0551 
	0.0032 
	0.001621
	0.000064
	0.282990
	0.000054
	0.282984
	11.6 
	1.0 
	0.38
	0.49

	T4-1-1c
	194
	0.1176 
	0.0032 
	0.002609
	0.000030
	0.282978
	0.000064
	0.282969
	11.2 
	1.1 
	0.41
	0.52

	T4-1-2c
	206
	0.1006 
	0.0024 
	0.002238
	0.000026
	0.282853
	0.000062
	0.282844
	7.1 
	1.1 
	0.58
	0.79

	T4-1-2r
	200
	0.0885 
	0.0022 
	0.002988
	0.000102
	0.282874
	0.000056
	0.282863
	7.6 
	1.0 
	0.57
	0.75

	T4-1-3c
	2434
	0.0224 
	0.0006 
	0.000470
	0.000017
	0.281420
	0.000048
	0.281398
	6.0 
	0.8 
	2.52
	2.59

	T4-1-4c
	197
	0.0921 
	0.0052 
	0.002320
	0.000220
	0.282898
	0.000078
	0.282889
	8.5 
	1.4 
	0.52
	0.70

	T4-1-4r
	202
	0.1591 
	0.0036 
	0.005708
	0.000094
	0.282795
	0.000156
	0.282773
	4.5 
	2.7 
	0.74
	0.96

	T4-1-5c
	166
	0.1385 
	0.0030 
	0.004445
	0.000126
	0.282880
	0.000074
	0.282866
	7.0 
	1.3 
	0.58
	0.77

	T4-1-5r
	197
	0.1149 
	0.0028 
	0.002459
	0.000052
	0.282919
	0.000064
	0.282910
	9.2 
	1.1 
	0.49
	0.65

	T4-1-6r
	97
	0.4629 
	0.0600 
	0.013862
	0.001440
	0.283447
	0.000520
	0.283422
	25.1 
	9.1 
	-0.43
	-0.46

	T4-1-6m
	211
	0.1383 
	0.0060 
	0.002816
	0.000092
	0.282948
	0.000062
	0.282937
	10.5 
	1.1 
	0.45
	0.58

	T4-1-7c
	181
	0.1018 
	0.0040 
	0.002245
	0.000094
	0.283048
	0.000058
	0.283040
	13.5 
	1.0 
	0.30
	0.36

	T4-1-8r
	102
	0.1582 
	0.0054 
	0.005628
	0.000192
	0.282489
	0.000072
	0.282478
	-8.2 
	1.3 
	1.23
	1.68

	T4-1-8m
	180
	0.1471 
	0.0032 
	0.003254
	0.000092
	0.282806
	0.000042
	0.282795
	4.8 
	0.7 
	0.67
	0.92

	T4-1-8c
	199
	0.1112 
	0.0130 
	0.002479
	0.000240
	0.282967
	0.000052
	0.282958
	10.9 
	0.9 
	0.42
	0.54

	T4-1-9c
	200
	0.0904 
	0.0024 
	0.002095
	0.000100
	0.282905
	0.000090
	0.282897
	8.8 
	1.6 
	0.51
	0.68

	T4-1-10r
	182
	0.1400 
	0.0034 
	0.004827
	0.000086
	0.282729
	0.000098
	0.282713
	1.9 
	1.7 
	0.82
	1.11

	T4-1-11c
	163
	0.1215 
	0.0054 
	0.002683
	0.000092
	0.282856
	0.000062
	0.282848
	6.3 
	1.1 
	0.59
	0.81

	T4-1-11r
	149
	0.2397 
	0.0148 
	0.007412
	0.000800
	0.282757
	0.000130
	0.282736
	2.0 
	2.3 
	0.85
	1.07

	T4-1-12c
	72
	0.1563 
	0.0156 
	0.003586
	0.000340
	0.282865
	0.000042
	0.282860
	4.7 
	0.7 
	0.59
	0.84

	T4-1-12r
	179
	0.1885 
	0.0086 
	0.006791
	0.000220
	0.282693
	0.000220
	0.282670
	0.3 
	3.9 
	0.94
	1.20

	T4-1-13c
	202
	0.1128 
	0.0110 
	0.002520
	0.000182
	0.283019
	0.000054
	0.283009
	12.9 
	1.0 
	0.34
	0.42

	T4-1-13r
	201
	0.1243 
	0.0030 
	0.004399
	0.000074
	0.282824
	0.000074
	0.282807
	5.7 
	1.3 
	0.67
	0.88

	T4-1-14c
	206
	0.0897 
	0.0042 
	0.002051
	0.000054
	0.282938
	0.000068
	0.282930
	10.1 
	1.2 
	0.46
	0.60

	T4-1-14r
	117
	0.1512 
	0.0122 
	0.006043
	0.000460
	0.282686
	0.000280
	0.282673
	-0.9 
	4.9 
	0.93
	1.23

	T4-1-15c
	208
	0.1061 
	0.0076 
	0.002379
	0.000116
	0.283031
	0.000048
	0.283022
	13.4 
	0.8 
	0.32
	0.39

	T4-1-16r
	209
	0.1050 
	0.0032 
	0.002542
	0.000080
	0.282960
	0.000048
	0.282950
	10.9 
	0.8 
	0.43
	0.55

	T4-1-16c
	207
	0.0883 
	0.0070 
	0.001964
	0.000130
	0.283031
	0.000052
	0.283023
	13.4 
	0.9 
	0.32
	0.39

	T4-1-17r
	206
	0.2136 
	0.0018 
	0.007174
	0.000054
	0.282516
	0.000140
	0.282488
	-5.5 
	2.5 
	1.24
	1.59

	T4-1-18c
	201
	0.1110 
	0.0018 
	0.002470
	0.000056
	0.282949
	0.000062
	0.282940
	10.4 
	1.1 
	0.45
	0.58





	Supplementary Table 4. Representative chemical compositions of minerals

	
	plagioclase 
	biotite 
	garnet-core
	garnet-rim

	SiO2
	66.35 
	38.04 
	37.13 
	37.76 

	TiO2
	-
	1.16 
	-
	-

	Al2O3
	20.49 
	16.21 
	19.90 
	20.76 

	FeO
	0.03 
	23.24 
	8.02 
	10.73 

	MnO
	-
	0.68 
	20.67 
	15.52 

	MgO
	-
	7.56 
	0.10 
	0.08 

	CaO
	1.15 
	0.08 
	13.02 
	14.56 

	Na2O
	10.94 
	0.03 
	-
	-

	K2O
	0.13 
	9.30 
	-
	-

	Total
	99.09 
	96.29 
	98.84 
	99.41 

	
	8(O)
	11(O)
	12(O)
	12(O)

	Si
	2.934 
	2.910 
	3.015 
	3.020 

	Al(IV)
	0.066 
	1.090 
	0.000 
	0.000 

	Al(VI)
	1.002 
	0.371 
	1.905 
	1.957 

	Ti
	-
	0.067 
	-
	-

	Fe
	0.001 
	1.487 
	0.545 
	0.717 

	Mn
	-
	0.045 
	1.422 
	1.051 

	Mg
	-
	0.862 
	0.013 
	0.010 

	Ca
	0.055 
	0.007 
	1.133 
	1.247 

	Na
	0.938 
	0.004 
	-
	-

	K
	0.008 
	0.908 
	-
	-

	An
	0.05 
	
	
	

	Ab
	0.94 
	
	
	

	Or
	0.01 
	
	
	

	Fe/(Fe+Mg)
	
	0.63 
	
	

	Alm
	
	
	17.5 
	23.7 

	Sp
	
	
	45.7 
	34.7 

	Py
	
	
	0.4 
	0.3 

	Gro
	
	
	36.4 
	41.2 





Supplementary Table 5. Chemical characteristics of the Talun 
metagranite1
	　
	TL-6
	TL-7
	TL-13
	SC-1

	SiO2 (wt%)
	77.58
	76.76
	75.96
	74.46

	K2O (wt%)
	4.93
	5.31
	5.20
	5.02

	FeO/(FeO+MgO)
	0.72
	0.75
	0.81
	0.7

	Na2O+K2O-CaO
	7.02
	6.78
	7.21
	6.96

	Al/(Ca-1.67P+Na+K)
	1.34
	1.17
	1.23
	1.27

	10000*Ga/Al
	1.9 
	1.6 
	2.0 
	1.9 

	Zr+Nb+Ce+Y (ppm)
	145
	160
	148
	110

	K/Rb
	262
	358
	249
	256

	Sr/Eu
	282
	358
	276
	313

	Zr/Hf
	23
	22
	21
	22

	(La/Lu)N
	3.62
	6.74
	3.18
	2.87

	Eu/Eu*
	0.17
	0.16
	0.14
	0.28


1. Data taken from Yui et al. (2009).


Supplementary Table 6. Sr- and Nd-isotopic composition of the 
Talun metagranite
	　
	TL-6
	TL-7
	TL-13
	SC-1

	Rb (ppm)1
	156 
	123 
	173 
	163 

	Sr (ppm)1
	48 
	68 
	47 
	72 

	87Sr/86Sr
	0.73183 
	0.71963 
	0.73515 
	0.72454 

	(±2)
	0.00004
	0.00004
	0.00004
	0.00004

	(87Sr/86Sr)i
	0.70590 
	0.70521 
	0.70577 
	0.70649 

	Sm (ppm)
	3.02 
	3.75 
	3.51 
	3.09 

	Nd (ppm)
	13.32 
	17.76 
	14.42 
	14.18 

	147Sm/144Nd
	0.1371 
	0.1277 
	0.1472 
	0.1318 

	143Nd/144Nd
	0.51275 
	0.51273 
	0.51270 
	0.51269 

	(±2)
	0.00002
	0.00002
	0.00003
	0.00002

	Nd(t)
	3.6 
	3.6 
	2.4 
	2.7 

	TDM (Ga)
	0.80 
	0.74 
	1.04 
	0.85 


1. Analyzed by XRF with a 5-10% error (taken from Yui et al., 2009).

