
Supplementary Table S2: Bulk-rock chemical composition of studied granites and some geochemical indicators (major element in wt. % by wet chemistry, traces in ppm by ICP-MS).
	Granites
	
	strongly peraluminous S-type
	
	mildly peraluminous A-type

	Area
	
	Nejdek pluton
	
	Hora svaté Kateřiny stock
	
	Cínovec pluton

	Locality/ rock type
	
	Dračí skála, biotite granite
	Tisovský vrch, biotite granite
	quarry at Černá, Bt granite
	quarry Podlesí, Li-mica granite
	
	pinkish medium grained
Li-mica granite
	gray fine grained Li-mica granite
	
	biotite granite CS-1, 988m
	zinnwaldite granite   CS-1, 559m

	Sample
	 
	4742
	4743
	4745
	4746
	 
	4603
	4602
	 
	4692
	4688

	SiO2
	 
	71.47
	72.08
	72.52
	71.97
	 
	74.71
	75.73
	 
	75.43
	74.69

	TiO2
	 
	0.44
	0.31
	0.06
	0.02
	 
	0.03
	0.02
	 
	0.09
	0.03

	Al2O3
	 
	14.20
	14.73
	14.95
	15.92
	 
	13.13
	12.83
	 
	12.46
	13.21

	Fe2O3
	 
	0.27
	0.32
	0.24
	0.10
	 
	0.44
	0.26
	 
	0.86
	0.32

	FeO
	 
	2.03
	1.64
	1.05
	0.64
	 
	0.29
	0.66
	 
	0.56
	0.58

	MgO
	 
	0.87
	0.70
	0.08
	0.03
	 
	0.02
	0.02
	 
	0.12
	0.03

	MnO
	 
	0.05
	0.05
	0.03
	0.06
	 
	0.02
	0.04
	 
	0.04
	0.06

	CaO
	 
	1.42
	1.36
	0.39
	0.20
	 
	0.81
	0.28
	 
	0.65
	0.35

	Li2O
	 
	0.02
	0.03
	0.12
	0.33
	 
	0.03
	0.13
	 
	0.03
	0.17

	Na2O
	 
	3.52
	3.47
	3.76
	4.70
	 
	4.18
	4.43
	 
	3.23
	4.02

	K2O
	 
	4.36
	4.58
	4.62
	3.87
	 
	4.73
	4.06
	 
	5.10
	4.53

	P2O5
	 
	0.22
	0.22
	0.44
	0.66
	 
	0.01
	0.01
	 
	0.01
	0.01

	F
	 
	0.06
	0.07
	0.80
	1.55
	 
	0.53
	0.46
	 
	0.48
	0.75

	H2O+
	 
	0.97
	0.74
	0.85
	1.01
	 
	 
	 
	 
	0.78
	0.71

	H2O-
	 
	0.17
	0.11
	0.04
	0.06
	 
	0.05
	0.05
	 
	0.14
	0.07

	TOTAL
	 
	100.08
	100.39
	99.65
	100.50
	 
	99.66
	99.61
	 
	99.99
	99.54

	Ba
	 
	370
	371
	34
	8
	 
	116
	11.8
	 
	91
	43

	Cs
	 
	20
	26.4
	96.2
	154
	 
	16.6
	60
	 
	27.7
	34.5

	Ga
	 
	17.3
	18.7
	30.3
	38.6
	 
	33.2
	36
	 
	24.3
	39.8

	Hf
	 
	4.7
	4.3
	2.3
	2.1
	 
	10.5
	12.5
	 
	7.3
	6.8

	Nb
	 
	16
	15
	29.3
	48.1
	 
	63.1
	64
	 
	43.4
	74.3

	Rb
	 
	227
	250
	978
	1530
	 
	930
	1178
	 
	724
	1900

	Sn
	 
	15
	14
	35
	30
	 
	8
	24
	 
	10
	23

	Sr
	 
	151
	143
	12
	8
	 
	4.5
	3.3
	 
	20.7
	5.8

	Ta
	 
	2.2
	1.9
	7.8
	20.1
	 
	11.2
	12.9
	 
	6.4
	30.9

	Th
	 
	27
	21
	10
	6
	 
	35.3
	31.2
	 
	62.5
	32.4

	U
	 
	10
	8
	26
	30
	 
	17.7
	12.8
	 
	12.5
	8.6

	W
	 
	3.2
	2.5
	16.8
	59.2
	 
	13.4
	13
	 
	11.8
	41.2

	Zr
	 
	184
	162
	54
	29
	 
	120
	100
	 
	144
	58.3

	Y
	 
	19
	16
	13
	7
	 
	118
	74
	 
	108
	48.9

	La
	 
	46.1
	36.9
	6
	1.7
	 
	13.9
	19.7
	 
	40.1
	22.5

	Ce
	 
	88.9
	72.1
	14.1
	4.7
	 
	40.1
	62.7
	 
	94.9
	62.2

	Pr
	 
	9.84
	7.91
	1.76
	0.59
	 
	5.73
	8.56
	 
	11.26
	7.2

	Nd
	 
	34.7
	27.7
	7.2
	2.1
	 
	21.8
	29.9
	 
	41.7
	21.7

	Sm
	 
	5.33
	4.48
	1.9
	0.82
	 
	7.06
	8.9
	 
	11.09
	6.43

	Eu
	 
	0.7
	0.65
	0.06
	<0.02
	 
	0.02
	<0.02
	 
	0.13
	0.01

	Gd
	 
	4.03
	3.43
	2.02
	0.99
	 
	7.43
	6.46
	 
	11.15
	5.4

	Tb
	 
	0.64
	0.53
	0.46
	0.24
	 
	2.04
	1.66
	 
	2.35
	1.39

	Dy
	 
	3.21
	3.1
	2.72
	1.44
	 
	13.18
	9.67
	 
	15.95
	10.07

	Ho
	 
	0.64
	0.51
	0.39
	0.21
	 
	2.76
	1.86
	 
	3.41
	2.11

	Er
	 
	1.84
	1.54
	0.93
	0.48
	 
	10.55
	7.57
	 
	10.69
	7.21

	Tm
	 
	0.28
	0.22
	0.12
	0.08
	 
	1.93
	1.73
	 
	1.88
	1.56

	Yb
	 
	1.85
	1.6
	0.63
	0.47
	 
	12.48
	12.27
	 
	12.82
	12.4

	Lu
	 
	0.29
	0.22
	0.09
	0.05
	 
	1.92
	2.01
	 
	1.86
	1.88

	Sum REE
	 
	198.35
	160.89
	38.38
	13.87
	 
	140.9
	172.99
	 
	259.29
	162.06

	ASI
	 
	1.08
	1.12
	1.26
	1.30
	 
	0.97
	1.05
	 
	1.04
	1.09

	Zr/Hf
	 
	39.1
	37.7
	23.5
	13.8
	 
	11.4
	8.0
	 
	19.7
	8.6

	Y/Ho
	 
	29.7
	31.4
	33.3
	33.3
	 
	42.6
	39.8
	 
	31.6
	23.2

	Nb/Ta
	 
	7.3
	7.9
	3.8
	2.4
	 
	5.6
	5.0
	 
	6.8
	2.4

	K/Rb
	 
	159.4
	152.1
	39.2
	21.0
	 
	42.2
	28.6
	 
	58.5
	19.8





















Supplementary Table S3: Modal composition of samples (TIMA, in wt. %).
	 
	 
	4742
	4743
	4745
	4746
	
	4603
	4602
	
	4692
	4688

	Quartz
	 
	39.74
	24.03
	30.01
	29.44
	
	30.02
	32.66
	
	40.41
	30.47

	Plagioclase
	 
	22.81
	31.25
	26.17
	34.14
	
	32.09
	34.27
	
	24.36
	35.12

	K-feldspar
	 
	19.68
	25.82
	25.39
	21.43
	
	29.70
	21.84
	
	24.58
	22.03

	Mica
	 
	7.80
	6.86
	7.31
	5.94
	
	2.95
	4.83
	
	5.42
	7.41

	Fluorite
	 
	0.0001
	0.0004
	0.0026
	0.0010
	
	0.5302
	0.0649
	
	0.3250
	0.1869

	Apatite
	 
	0.1478
	0.2060
	0.2954
	0.2435
	
	0.0000
	0.0000
	
	0.0000
	0.0000

	Topaz
	 
	0.0000
	0.0000
	3.333
	4.056
	
	0.0016
	0.352
	
	0.0016
	1.166

	Zircon
	 
	0.0327
	0.0223
	0.0103
	0.0103
	
	0.0333
	0.0195
	
	0.0515
	0.0163

	Monazite
	 
	0.0129
	0.0114
	0.0025
	0.0003
	
	0.0149
	0.0005
	
	0.0185
	0.0032

	Xenotime-(Y)
	 
	0.0001
	0.0004
	0.0006
	0.0003
	
	0.0016
	0.0000
	
	0.0054
	0.0000

	Allanite
	 
	0.0021
	0.0120
	
	
	
	
	
	
	
	

	Bastnasite
	 
	0.0000
	0.0000
	0.0000
	0.0000
	
	0.0004
	0.0018
	
	0.0003
	0.0007

	Other REE
	 
	0.0019
	0.0039
	0.0010
	0.0002
	
	0.0107
	0.0192
	
	0.0197
	0.0144






Supplementary Table S4: Contents of REE in plagioclase (means in ppm by LA-ICP-MS).
	Sample
	4602
	4603
	4688
	4692
	4742
	4743
	4745
	4746
	det lim of LA-ICP-MS

	n
	11
	14
	14
	11
	15
	16
	4
	7
	

	content of An-comp. %
	<10
	<10
	2
	<1
	11–16
	10–28
	1–4
	<1
	

	La
	2.929
	2.339
	3.730
	1.678
	12.045
	12.226
	0.665
	1.224
	0.001

	Ce
	4.650
	3.781
	6.405
	2.337
	15.645
	15.693
	1.045
	2.080
	0.001

	Pr
	0.431
	0.327
	0.457
	0.190
	1.304
	1.379
	0.095
	0.181
	0.001

	Nd
	1.248
	0.874
	0.859
	0.485
	3.766
	4.053
	0.261
	0.515
	0.003

	Sm
	0.208
	0.148
	0.093
	0.075
	0.397
	0.444
	0.062
	0.105
	0.004

	Eu
	0.029
	0.007
	0.005
	0.051
	2.739
	2.569
	0.025
	0.013
	0.001

	Gd
	0.122
	0.114
	0.035
	0.039
	0.206
	0.240
	0.046
	0.070
	0.005

	Tb
	0.017
	0.015
	0.005
	0.005
	0.019
	0.024
	0.008
	0.010
	0.001

	Dy
	0.094
	0.072
	0.025
	0.029
	0.080
	0.110
	0.032
	0.040
	0.003

	Ho
	0.016
	0.012
	0.004
	0.004
	0.012
	0.017
	0.004
	0.004
	0.001

	Er
	0.049
	0.035
	0.012
	0.012
	0.024
	0.037
	0.009
	0.009
	0.003

	Tm
	0.008
	0.004
	0.002
	0.001
	0.002
	0.004
	0.001
	0.001
	0.001

	Yb
	0.066
	0.028
	0.016
	0.008
	0.011
	0.021
	0.003
	0.004
	0.003

	Lu
	0.010
	0.004
	0.002
	0.001
	0.001
	0.002
	0.001
	0.001
	0.001




Supplementary Table S5: Contents of REE in K-feldspar (means in ppm by LA-ICP-MS). For detection limits see Table S4.
	Sample
	4602
	4603
	4688
	4692
	4742
	4743
	4745
	4746

	n
	3
	6
	9
	6
	17
	8
	17
	12

	content of  Ab-comp. (%)
	<5
	<5
	12
	8
	10–20
	10–20
	3–8
	2–7

	La
	1.072
	1.070
	2.066
	1.534
	0.840
	1.119
	0.523
	0.376

	Ce
	1.113
	1.390
	2.462
	1.362
	0.722
	1.137
	0.529
	0.429

	Pr
	0.068
	0.131
	0.140
	0.073
	0.049
	0.041
	0.036
	0.027

	Nd
	0.139
	0.349
	0.255
	0.150
	0.112
	0.083
	0.070
	0.050

	Sm
	0.012
	0.156
	0.047
	0.015
	0.024
	0.007
	0.011
	0.007

	Eu
	0.023
	0.014
	0.007
	0.101
	1.188
	1.715
	0.087
	0.010

	Gd
	0.011
	0.263
	0.038
	0.032
	0.209
	0.328
	0.019
	0.005

	Tb
	0.001
	0.056
	0.008
	0.002
	0.003
	0.001
	0.002
	0.001

	Dy
	0.004
	0.408
	0.053
	0.016
	0.022
	bdl
	0.007
	bdl

	Ho
	0.002
	0.074
	0.011
	0.004
	0.005
	0.001
	0.002
	0.001

	Er
	bdl
	0.219
	0.035
	0.013
	0.014
	bdl
	0.003
	bdl

	Tm
	0.001
	0.032
	0.006
	0.002
	0.002
	0.001
	0.001
	0.001

	Yb
	0.008
	0.267
	0.051
	0.016
	0.015
	0.002
	0.003
	bdl

	Lu
	0.001
	0.028
	0.007
	0.002
	0.002
	0.001
	0.001
	0.001


bdl...below detection limit. Limits of detection as in the case of plagioclase

Supplementary Table S6: Contents of REE and Li in micas (medians in ppm, LA-ICP-MS). For detection limits see Table S4.
	 Sample
	4742
	4743
	4745
	4746
	4602
	4603
	4688
	4692

	n
	11
	8
	9
	16
	16
	15
	14
	10

	Li
	1000
	1070
	8550
	17860
	12800
	4190
	14900
	4440

	La
	0.141
	0.354
	0.010
	0.004
	0.040
	0.751
	bdl
	0.011

	Ce
	0.393
	0.900
	0.030
	0.009
	0.140
	1.734
	bdl
	0.034

	Pr
	0.046
	0.136
	0.005
	0.001
	0.016
	0.219
	bdl
	0.005

	Nd
	0.184
	0.500
	0.022
	0.006
	0.091
	0.873
	bdl
	0.021

	Sm
	0.052
	0.074
	0.009
	bdl
	0.034
	0.296
	bdl
	0.032

	Eu
	bdl
	bdl
	bdl
	bdl
	bdl
	0.009
	bdl
	0.000

	Gd
	bdl
	bdl
	0.020
	bdl
	0.035
	0.308
	bdl
	0.000

	Tb
	0.008
	0.007
	0.002
	bdl
	0.007
	0.044
	bdl
	0.050

	Dy
	0.059
	0.037
	bdl
	bdl
	0.036
	0.241
	bdl
	0.046

	Ho
	0.012
	0.008
	0.002
	bdl
	0.007
	0.038
	bdl
	0.012

	Er
	0.038
	0.029
	bdl
	bdl
	0.022
	0.108
	bdl
	0.039

	Tm
	0.004
	0.004
	bdl
	bdl
	0.005
	0.016
	bdl
	0.009

	Yb
	0.038
	0.040
	bdl
	bdl
	0.030
	0.141
	0.012
	0.065

	Lu
	0.005
	0.006
	bdl
	bdl
	0.008
	0.025
	0.003
	0.010


bdl...below detection limit. Limits of detection as in the case of plagioclase

Supplementary Table S7: Chemical composition of allanite (means in wt. %) and empirical formulae in atoms per formula unit (apfu).
	sample
	4742
	4743
	det. lim.

	n
	4
	7
	

	SiO2
	31.588
	31.679
	0.04

	TiO2
	0.303
	0.418
	0.03

	UO2
	0.125
	0.117
	0.04

	ThO2
	bdl
	bdl
	0.05

	Y2O3
	0.260
	0.251
	0.03

	La2O3
	6.348
	5.641
	0.04

	Ce2O3
	13.500
	12.577
	0.04

	Pr2O3
	bdl
	bdl
	0.06

	Nd2O3
	3.893
	3.799
	0.06

	Sm2O3
	0.292
	0.400
	0.06

	Gd2O3
	bdl
	bdl
	0.19

	Dy2O3
	bdl
	0.116
	0.07

	Yb2O3
	bdl
	bdl
	0.15

	Al2O3
	17.223
	17.816
	0.01

	Fe2O3
	13.192
	12.619
	0.09

	MnO
	0.312
	0.462
	0.08

	MgO
	0.138
	0.151
	0.01

	CaO
	10.890
	11.360
	0.01

	Na2O
	0.000
	0.006
	0.02

	Total
	97.049
	96.399
	

	Si
	2.933
	2.930
	

	Ti
	0.021
	0.029
	

	U
	0.003
	0.002
	

	Y
	0.013
	0.012
	

	La
	0.217
	0.193
	

	Ce
	0.459
	0.427
	

	Nd
	0.129
	0.126
	

	Sm
	0.009
	0.013
	

	Gd
	0.002
	0.002
	

	Dy
	
	0.003
	

	Al
	1.885
	1.941
	

	Mn
	0.920
	0.878
	

	Fe
	0.025
	0.036
	

	Mg
	0.019
	0.021
	

	Ca
	1.084
	1.126
	

	Na
	0.000
	0.001
	


bdl...below detection limit



Supplementary Table S8: Chemical composition of fluorite (means in wt. %) and empirical formulae in atoms per formula unit (apfu).
	Sample
	4602
	4603 
Y-poor
	4603 
Y-rich
	4688
	det. lim.

	n
	15
	11
	6
	7
	

	F
	48.419
	48.215
	45.630
	49.811
	0.05

	Ca
	48.185
	52.159
	41.904
	49.639
	0.03

	Sr
	bdl
	bdl
	bdl
	bdl
	0.03

	Na
	0.064
	0.011
	bdl
	0.037
	0.01

	Y
	1.698
	0.136
	4.620
	0.667
	0.03

	La
	0.061
	bdl
	0.743
	bdl
	0.03

	Ce
	0.166
	bdl
	2.367
	bdl
	0.04

	Pr
	bdl
	bdl
	0.329
	bdl
	0.06

	Nd
	0.138
	bdl
	1.328
	bdl
	0.05

	Sm
	bdl
	bdl
	0.458
	bdl
	0.05

	Eu
	bdl
	bdl
	bdl
	bdl
	0.05

	Gd
	0.064
	bdl
	0.656
	bdl
	0.05

	Dy
	0.074
	bdl
	0.694
	bdl
	0.06

	Er
	0.073
	bdl
	0.441
	bdl
	0.06

	Yb
	0.169
	bdl
	0.599
	0.097
	0.07

	Total
	99.235
	100.697
	99.768
	100.396
	

	F
	2.102
	1.947
	2.139
	2.112
	

	Ca
	0.992
	0.998
	0.931
	0.998
	

	Sr
	0.000
	0.000
	0.000
	0.000
	

	Na
	0.002
	0.000
	0.000
	0.001
	

	Y
	0.016
	0.001
	0.046
	0.006
	

	La
	0.000
	0.000
	0.005
	0.000
	

	Ce
	0.001
	0.000
	0.015
	0.000
	

	Pr
	0.000
	0.000
	0.002
	0.000
	

	Nd
	0.001
	0.000
	0.008
	0.000
	

	Sm
	0.000
	0.000
	0.003
	0.000
	

	Eu
	0.000
	0.000
	0.000
	0.000
	

	Gd
	0.000
	0.000
	0.004
	0.000
	

	Dy
	0.000
	0.000
	0.004
	0.000
	

	Er
	0.000
	0.000
	0.002
	0.000
	

	Yb
	0.001
	0.000
	0.003
	0.000
	


bdl...below detection limit




Supplementary Table S9: Chemical composition of apatite (means in wt. %) and empirical formulae in atoms per formula unit (apfu).
	Sample
	4742
	4743
	4745
	4746
	det.lim.

	n
	7
	6
	6
	6
	

	SO3
	0.031
	bdl
	bdl
	bdl
	0.01

	P2O5
	42.797
	42.800
	42.647
	42.760
	0.02

	SiO2
	0.191
	0.114
	bdl
	bdl
	0.02

	Y2O3
	0.315
	0.336
	0.350
	0.241
	0.03

	La2O3
	bdl
	bdl
	bdl
	bdl
	0.02

	Ce2O3
	0.042
	bdl
	0.044
	bdl
	0.03

	Nd2O3
	0.136
	0.072
	0.073
	bdl
	0.04

	Sm2O3
	0.065
	bdl
	bdl
	bdl
	0.04

	Al2O3
	bdl
	0.010
	bdl
	0.025
	0.01

	FeO
	0.613
	0.649
	1.485
	1.447
	0.05

	MnO
	1.001
	1.042
	1.880
	1.962
	0.05

	MgO
	0.041
	0.057
	0.025
	bdl
	0.01

	SrO
	bdl
	bdl
	<bdl
	bdl
	0.04

	CaO
	53.254
	53.182
	51.445
	51.792
	0.02

	Na2O
	0.112
	0.119
	0.159
	0.158
	0.01

	F
	4.224
	4.137
	4.295
	4.575
	0.02

	Cl
	0.114
	0.107
	0.076
	0.019
	0.01

	-Feq
	-1.775
	-1.738
	-1.805
	-1.922
	

	-Cleq
	-0.026
	-0.024
	-0.017
	-0.004
	

	Total
	101.136
	100.861
	100.657
	101.051
	

	S
	0.002
	0.000
	0.000
	0.000
	

	P
	3.013
	3.018
	3.026
	3.024
	

	Si
	0.016
	0.010
	0.000
	0.000
	

	Y
	0.014
	0.015
	0.016
	0.011
	

	La
	0.000
	0.000
	0.000
	0.000
	

	Ce
	0.001
	0.000
	0.001
	0.000
	

	Nd
	0.004
	0.002
	0.002
	0.000
	

	Sm
	0.002
	0.000
	0.000
	0.000
	

	Al
	0.000
	0.001
	0.000
	0.002
	

	Fe
	0.043
	0.045
	0.104
	0.101
	

	Mn
	0.070
	0.073
	0.133
	0.139
	

	Mg
	0.005
	0.007
	0.003
	0.000
	

	Sr
	0.000
	0.000
	0.000
	0.000
	

	Ca
	4.753
	4.755
	4.628
	4.643
	

	Na
	0.018
	0.019
	0.026
	0.026
	

	F
	1.111
	1.090
	1.139
	1.209
	

	Cl
	0.016
	0.015
	0.011
	0.003
	


bdl...below detection limit
Supplementary Table S10: Chemical composition of monazite (means in wt. %) and empirical formulae in atoms per formula unit (apfu).
	Sample
	4742
	4743
	4745
	4746
	4603
	4602
	4692
	det lim

	n
	4
	6
	5
	26
	6
	28
	5
	

	P2O5
	27.683
	27.612
	28.962
	29.846
	28.418
	27.236
	27.836
	0.02

	SiO2
	1.226
	1.316
	0.338
	0.479
	0.579
	2.171
	1.062
	0.01

	ThO2
	8.410
	8.198
	18.036
	15.847
	3.667
	9.140
	5.208
	0.03

	UO2
	0.466
	0.269
	2.233
	2.519
	0.040
	0.307
	0.296
	0.03

	Al2O3
	0.022
	0.072
	0.003
	0.000
	0.017
	0.001
	0.005
	0.01

	Y2O3
	1.078
	0.633
	2.310
	2.791
	0.705
	0.318
	1.634
	0.03

	La2O3
	14.363
	14.865
	6.730
	6.882
	9.712
	9.818
	11.872
	0.03

	Ce2O3
	31.063
	32.008
	20.732
	20.031
	34.262
	33.352
	32.536
	0.04

	Pr2O3
	3.063
	2.988
	2.504
	2.439
	4.352
	3.837
	3.574
	0.08

	Nd2O3
	9.298
	9.195
	8.194
	8.869
	13.740
	10.196
	11.032
	0.08

	Sm2O3
	1.079
	0.756
	1.897
	2.626
	3.045
	1.901
	1.856
	0.08

	Gd2O3
	0.489
	0.226
	1.598
	2.049
	0.910
	0.588
	1.174
	0.09

	Tb2O3
	0.016
	0.004
	0.067
	0.264
	bdl
	bdl
	0.033
	0.05

	Dy2O3
	0.267
	0.085
	0.836
	0.795
	0.359
	0.271
	0.682
	0.10

	Er2O3
	bdl
	bdl
	bdl
	0.183
	bdl
	0.057
	bdl
	0.05

	Yb2O3
	0.038
	bdl
	0.011
	bdl
	bdl
	bdl
	bdl
	0.06

	CaO
	0.784
	0.791
	3.862
	3.540
	0.240
	0.248
	0.233
	0.02

	FeO
	0.221
	0.621
	0.585
	bdl
	bdl
	bdl
	0.437
	0.05

	PbO
	0.116
	0.121
	0.345
	0.317
	0.058
	0.137
	0.078
	0.02

	 Total
	99.682
	99.771
	99.243
	99.562
	100.150
	99.593
	99.555
	

	P
	0.969
	0.965
	0.987
	1.007
	0.987
	0.977
	0.974
	

	Si
	0.051
	0.054
	0.014
	0.019
	0.024
	0.092
	0.044
	

	Th
	0.079
	0.077
	0.165
	0.144
	0.034
	0.088
	0.049
	

	U
	0.004
	0.002
	0.020
	0.022
	0.000
	0.003
	0.003
	

	Al
	0.001
	0.004
	0.000
	0.000
	0.001
	0.000
	0.000
	

	Y
	0.024
	0.014
	0.050
	0.059
	0.015
	0.007
	0.036
	

	La
	0.219
	0.226
	0.100
	0.101
	0.147
	0.153
	0.181
	

	Ce
	0.471
	0.484
	0.306
	0.293
	0.515
	0.518
	0.493
	

	Pr
	0.046
	0.045
	0.037
	0.035
	0.065
	0.059
	0.054
	

	Nd
	0.137
	0.136
	0.118
	0.126
	0.201
	0.154
	0.163
	

	Sm
	0.002
	0.002
	0.004
	0.005
	0.006
	0.004
	0.004
	

	Gd
	0.007
	0.003
	0.021
	0.027
	0.012
	0.008
	0.016
	

	Tb
	0.000
	0.000
	0.001
	0.003
	0.000
	0.000
	0.000
	

	Dy
	0.004
	0.001
	0.011
	0.010
	0.005
	0.004
	0.009
	

	Er
	0.000
	0.000
	0.000
	0.002
	0.000
	0.001
	0.000
	

	Yb
	0.000
	0.000
	0.000
	0.000
	0.001
	0.000
	0.000
	

	Ca
	0.035
	0.035
	0.167
	0.151
	0.011
	0.011
	0.010
	

	Fe
	0.008
	0.021
	0.020
	0.000
	0.000
	0.000
	0.015
	

	Pb
	0.001
	0.001
	0.004
	0.003
	0.001
	0.002
	0.001
	


bdl...below detection limit
Supplementary Table S11: Chemical composition of xenotime and chernovite (means in wt. %) and empirical formulae in atoms per formula unit (apfu).
	Sample
	4742
	4745
	4746
	4603
	4603
	4692
	4688
	det. lim.

	 
	Xnt
	Xnt
	Xnt
	Xnt
	Chv
	Xnt
	Xnt
	

	n
	4
	2
	7
	5
	2
	9
	2
	

	P2O5
	31.815
	35.600
	33.844
	27.322
	0.796
	29.030
	30.865
	0.03

	As2O5
	0.000
	0.000
	bdl
	2.664
	37.230
	0.196
	0.027
	0.04

	SiO2
	0.603
	0.387
	0.859
	2.163
	4.850
	1.145
	0.371
	0.01

	ZrO2
	0.640
	bdl
	bdl
	2.100
	bdl
	0.227
	bdl
	0.05

	ThO2
	0.773
	0.501
	0.763
	1.104
	1.344
	1.158
	2.065
	0.04

	UO2
	3.613
	2.585
	4.024
	0.537
	0.704
	0.550
	0.275
	0.03

	Y2O3
	39.875
	43.915
	41.846
	34.778
	38.925
	37.969
	28.110
	0.05

	La2O3
	bdl
	0.022
	bdl
	0.035
	0.152
	0.012
	bdl
	0.02

	Ce2O3
	0.120
	0.058
	0.087
	0.053
	0.824
	0.040
	0.189
	0.03

	Pr2O3
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	bdl
	0.10

	Nd2O3
	0.358
	0.437
	0.393
	0.150
	1.016
	0.236
	0.591
	0.08

	Sm2O3
	0.743
	0.310
	0.421
	0.509
	0.546
	0.432
	0.881
	0.10

	Gd2O3
	2.570
	2.505
	3.529
	2.358
	1.417
	1.730
	2.410
	0.06

	Tb2O3
	1.040
	0.548
	0.787
	0.772
	0.236
	0.464
	0.562
	0.06

	Dy2O3
	6.295
	5.910
	6.076
	5.972
	2.045
	5.687
	5.655
	0.15

	Ho2O3
	1.310
	0.583
	0.970
	0.800
	0.347
	0.836
	1.008
	0.13

	Er2O3
	3.215
	2.535
	2.741
	4.644
	2.455
	4.942
	6.550
	0.07

	Tm2O3
	0.545
	na
	0.354
	na
	na
	bdl
	na
	0.10

	Yb2O3
	3.160
	1.820
	1.909
	4.702
	4.070
	5.648
	9.515
	0.08

	Lu2O3
	0.755
	0.279
	0.313
	0.663
	0.666
	0.661
	1.425
	0.08

	CaO
	0.478
	0.293
	0.560
	0.493
	0.732
	0.293
	0.214
	0.01

	FeO
	0.170
	na
	na
	na
	na
	0.976
	na
	0.10

	PbO
	0.483
	0.434
	0.144
	0.251
	0.306
	0.187
	0.252
	0.03

	 Total
	98,650
	98,799
	99,653
	92,109
	98,660
	92,486
	98,650
	

	P
	0.962
	1.010
	0.987
	0.906
	0.030
	0.946
	1.020
	

	As
	0.000
	0.000
	0.000
	0.055
	0.868
	0.004
	0.001
	

	Si
	0.022
	0.013
	0.030
	0.085
	0.216
	0.044
	0.015
	

	Zr
	0.011
	0.000
	0.000
	0.040
	0.000
	0.004
	0.000
	

	Th
	0.006
	0.004
	0.006
	0.010
	0.014
	0.010
	0.018
	

	U
	0.029
	0.019
	0.031
	0.005
	0.007
	0.005
	0.002
	

	Y
	0.759
	0.783
	0.767
	0.725
	0.925
	0.778
	0.584
	

	La
	0.000
	0.000
	0.000
	0.001
	0.003
	0.000
	0.000
	

	Ce
	0.002
	0.001
	0.001
	0.001
	0.013
	0.001
	0.003
	

	Pr
	0.001
	0.001
	0.000
	0.001
	0.000
	0.001
	0.000
	

	Nd
	0.005
	0.005
	0.005
	0.002
	0.016
	0.003
	0.008
	

	Sm
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.002
	

	Gd
	0.030
	0.028
	0.040
	0.031
	0.021
	0.022
	0.031
	

	Tb
	0.012
	0.006
	0.009
	0.010
	0.003
	0.006
	0.007
	

	Dy
	0.072
	0.064
	0.067
	0.075
	0.029
	0.071
	0.071
	

	Ho
	0.015
	0.006
	0.011
	0.010
	0.005
	0.010
	0.013
	

	Er
	0.036
	0.027
	0.030
	0.057
	0.034
	0.060
	0.080
	

	Tm
	0.006
	 
	0.004
	 
	 
	 
	 
	

	Yb
	0.034
	0.019
	0.020
	0.056
	0.055
	0.066
	0.113
	

	Lu
	0.008
	0.003
	0.003
	0.008
	0.009
	0.008
	0.017
	

	Ca
	0.018
	0.011
	0.021
	0.021
	0.035
	0.012
	0.009
	

	Fe
	0.005
	 
	0.000
	 
	 
	 
	 
	

	Pb
	0.005
	0.004
	0.001
	0.003
	0.004
	0.002
	0.003
	


bdl...below detection limit























Supplementary Table S12: Chemical composition of zircon (means in wt. %) and empirical formulae in atoms per formula unit (apfu).
	Sample
	4742
	4743
	4745
	4746
	4603
	4602
	4688
	4692
	det. lim.

	n
	7
	6
	17
	53
	13
	10
	11
	11
	

	WO3
	na
	na
	na
	na
	0.544
	0.733
	0.404
	0.021
	0.03

	P2O5
	0.443
	0.099
	4.960
	2.822
	1.966
	2.396
	0.934
	0.903
	0.02

	As2O5
	0.026
	0.000
	0.001
	bdl
	1.979
	2.019
	0.939
	0.229
	0.03

	Nb2O5
	0.000
	0.000
	0.000
	1.090
	0.574
	1.253
	0.353
	0.004
	0.03

	SiO2
	30.941
	32.028
	24.593
	26.021
	21.423
	19.332
	24.963
	27.865
	0.03

	TiO2
	0.055
	bdl
	0.090
	0.041
	0.020
	0.034
	0.016
	bdl
	bdl

	ZrO2
	63.531
	65.800
	57.822
	52.115
	41.075
	34.626
	47.196
	56.443
	0.07

	HfO2
	1.619
	1.248
	1.674
	2.876
	2.930
	2.456
	3.795
	2.413
	0.20

	ThO2
	0.094
	0.078
	0.079
	0.369
	4.383
	7.404
	0.700
	0.402
	0.03

	UO2
	0.234
	0.118
	0.792
	1.485
	1.396
	0.969
	1.249
	1.068
	0.02

	Y2O3
	0.629
	0.306
	0.877
	0.627
	7.092
	6.506
	2.856
	1.744
	0.03

	La2O3
	na
	na
	na
	na
	bdl
	bdl
	bdl
	bdl
	0.02

	Ce2O3
	na
	na
	na
	na
	0.176
	1.008
	0.632
	0.023
	0.03

	Pr2O3
	na
	na
	na
	na
	bdl
	bdl
	bdl
	bdl
	0.10

	Nd2O3
	na
	na
	na
	na
	bdl
	bdl
	bdl
	bdů
	0.08

	Sm2O3
	na
	na
	na
	na
	bdl
	bdl
	bdl
	bdl
	0.10

	Gd2O3
	na
	na
	na
	na
	0.195
	0.206
	0.098
	0.027
	0.06

	Dy2O3
	0.085
	0.052
	0.080
	0.108
	0.910
	1.155
	0.529
	0.228
	0.08

	Er2O3
	0.058
	0.048
	0.009
	0.013
	0.927
	1.478
	0.627
	0.295
	0.05

	Yb2O3
	0.115
	0.061
	0.093
	0.129
	1.640
	3.125
	2.122
	0.609
	0.06

	Al2O3
	0.159
	0.001
	0.692
	1.470
	0.774
	0.748
	0.739
	0.448
	0.01

	Sc2O3
	0.114
	0.025
	0.144
	0.645
	0.134
	0.278
	0.665
	0.082
	0.03

	Bi2O3
	0.002
	0.006
	0.452
	1.481
	0.282
	0.286
	0.735
	0.054
	0.02

	MnO
	0.025
	0.022
	0.147
	0.353
	0.088
	0.192
	0.648
	0.145
	0.05

	FeO
	0.600
	0.391
	0.687
	1.312
	2.047
	0.974
	1.032
	1.509
	0.06

	CaO
	0.102
	0.007
	1.191
	0.909
	0.786
	0.917
	1.641
	0.808
	0.02

	PbO
	bdl
	bdl
	bdl
	0.071
	0.094
	0.079
	bdl
	0.036
	0.03

	F
	0.020
	0.000
	0.849
	0.557
	1.676
	2.279
	0.452
	0.308
	0.03

	-Feq
	-0.008
	0.000
	-0.357
	-0.234
	-0.704
	-0.957
	-0.190
	-0.130
	

	Total
	98.845
	100.319
	94.894
	94.259
	92.533
	89.705
	93.225
	95.623
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	W
	0.000
	0.000
	0.000
	0.000
	0.005
	0.007
	0.004
	0.000
	

	P
	0.012
	0.003
	0.136
	0.079
	0.061
	0.078
	0.028
	0.025
	

	As
	0.000
	0.000
	0.000
	0.000
	0.038
	0.041
	0.017
	0.004
	

	Nb
	0.000
	0.000
	0.000
	0.016
	0.009
	0.022
	0.006
	0.000
	

	Si
	0.969
	0.986
	0.798
	0.864
	0.781
	0.746
	0.878
	0.923
	

	Ti
	0.001
	0.000
	0.002
	0.001
	0.001
	0.001
	0.000
	0.000
	

	Zr
	0.970
	0.987
	0.915
	0.844
	0.730
	0.651
	0.810
	0.912
	

	Hf
	0.014
	0.011
	0.016
	0.027
	0.030
	0.027
	0.038
	0.023
	

	Th
	0.001
	0.001
	0.001
	0.003
	0.036
	0.065
	0.006
	0.003
	

	U
	0.002
	0.001
	0.006
	0.011
	0.011
	0.008
	0.010
	0.008
	

	Y
	0.010
	0.005
	0.015
	0.011
	0.138
	0.134
	0.053
	0.031
	

	La
	
	
	
	
	0.000
	0.000
	0.000
	0.000
	

	Ce
	
	
	
	
	0.002
	0.014
	0.008
	0.000
	

	Pr
	
	
	
	
	0.000
	0.001
	0.000
	0.000
	

	Nd
	
	
	
	
	0.001
	0.001
	0.000
	0.000
	

	Sm
	
	
	
	
	0.001
	0.001
	0.000
	0.000
	

	Gd
	
	
	
	
	0.002
	0.003
	0.001
	0.000
	

	Dy
	0.001
	0.001
	0.001
	0.001
	0.011
	0.014
	0.006
	0.002
	

	Er
	0.001
	0.000
	0.000
	0.000
	0.011
	0.018
	0.007
	0.003
	

	Yb
	0.001
	0.001
	0.001
	0.001
	0.021
	0.042
	0.026
	0.007
	

	Al
	0.006
	0.000
	0.026
	0.057
	0.033
	0.034
	0.031
	0.017
	

	Sc
	0.003
	0.001
	0.004
	0.019
	0.004
	0.009
	0.020
	0.002
	

	Bi
	0.000
	0.000
	0.004
	0.013
	0.003
	0.003
	0.007
	0.000
	

	Mn
	0.001
	0.001
	0.004
	0.010
	0.003
	0.006
	0.019
	0.004
	

	Fe
	0.016
	0.010
	0.019
	0.036
	0.062
	0.031
	0.030
	0.042
	

	Ca
	0.003
	0.000
	0.041
	0.032
	0.031
	0.038
	0.062
	0.029
	

	Pb
	0.000
	0.000
	0.000
	0.001
	0.001
	0.001
	0.000
	0.000
	

	F
	0.002
	0.000
	0.087
	0.058
	0.193
	0.278
	0.050
	0.032
	


bdl...below detection limit.      na...not analyzed
















Supplementary Table S13: Empirical budget of La, Ce, and Dy in studied granites (in ppm). Theoretical contributions lower than 0.01 ppm are omitted.
	La    Sample
	4742
	4743
	4745
	4746
	 
	4603
	4602
	 
	4692
	4688

	WR content
	46.1
	36.9
	6
	1.7
	 
	13.9
	19.7
	 
	40.1
	22.5

	 
	contribution of individual minerals (ppm)

	Plagioclase
	2.75
	3.82
	0.18
	0.42
	 
	0.75
	1.00
	
	0.41
	1.31

	Orthoclase
	0.17
	0.29
	0.13
	0.08
	 
	0.32
	0.23
	
	0.38
	0.46

	Mica
	0.05
	0.03
	
	 
	 
	0.03
	
	
	
	

	Apatite
	0.20
	0.19
	0.60
	0.13
	 
	
	
	
	
	

	Monazite-(Ce)
	15.84
	14.48
	1.44
	0.18
	 
	12.37
	0.42
	
	18.77
	

	Bastnasite
	 
	 
	 
	 
	 
	0.25
	1.22
	
	0.32
	0.77

	Allanite
	1.33
	6.77
	 
	 
	 
	
	
	
	
	

	other REE phases
	
	
	
	
	
	6.59
	13.03
	
	21.25
	15.82

	Fluorite
	 
	 
	 
	 
	 
	39.40
	0.40
	
	3.63
	

	Xenotime-(Y)
	 
	 
	 
	 
	 
	0.01
	
	
	
	

	Sum La found  in minerals
	20.34
	25.59
	2.35
	0.81
	 
	59.71
	16.31
	
	39.33
	18.35

	
	
	
	
	
	
	
	
	
	
	

	Ce   Sample
	4742
	4743
	4745
	4746
	 
	4603
	4602
	 
	4692
	4688

	WR content
	88.9
	72.1
	14.1
	4.7
	 
	40.1
	62.7
	 
	94.9
	62.2

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Plagioclase
	3.57
	4.90
	0.26
	0.71
	 
	1.21
	1.59
	 
	0.57
	2.25

	Orthoclase
	0.14
	0.29
	0.13
	0.09
	 
	0.41
	0.24
	 
	0.33
	0.54

	Mica
	0.21
	0.06
	0.01
	
	 
	0.07
	0.02
	 
	
	

	Apatite
	0.53
	0.41
	1.12
	 
	 
	 
	 
	 
	 
	 

	Monazite-(Ce)
	34.25
	31.19
	4.43
	0.51
	 
	43.63
	1.42
	 
	51.45
	 

	Bastnasite
	 
	 
	 
	 
	 
	0.81
	2.78
	 
	0.69
	1.59

	Allanite
	2.84
	15.09
	 
	 
	 
	 
	 
	 
	 
	 

	other REE phases
	 
	 
	 
	 
	 
	21.59
	29.67
	 
	45.24
	32.74

	Fluorite
	 
	 
	 
	 
	 
	125.00
	1.08
	 
	94.40
	 

	Xenotime-(Y)
	
	
	
	
	 
	0.05
	 
	 
	 
	 

	Sum Ce found in minerals
	41.53
	51.95
	5.96
	1.32
	 
	192.78
	36.80
	 
	192.68
	37.13

	
	
	
	
	
	
	
	
	
	
	

	Dy   Sample
	4742
	4743
	4745
	4746
	 
	4603
	4602
	 
	4692
	4688

	WR content
	3.21
	3.1
	2.72
	1.44
	 
	13.18
	9.67
	 
	15.95
	10.07

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Plagioclase
	0.02
	0.03
	 
	0.01
	 
	0.02
	0.03
	 
	0.01
	0.01

	Orthoclase
	
	
	
	 
	 
	0.12
	
	 
	
	0.01

	Mica
	0.11
	
	 
	 
	 
	0.01
	
	 
	0.01
	 

	Monazite-(Ce)
	0.29
	0.08
	0.18
	0.02
	 
	0.46
	0.01
	 
	1.08
	 

	Fluorite
	 
	 
	 
	 
	 
	36.80
	0.48
	 
	3.96
	0.47

	Zircon
	0.24
	0.10
	0.08
	0.10
	 
	2.66
	1.42
	 
	1.00
	0.73

	Xenotime-(Y)
	0.05
	0.22
	0.30
	0.16
	 
	0.62
	0.00
	 
	2.47
	 

	Sum Dy found in minerals
	0.72
	0.44
	0.56
	0.29
	 
	40.69
	1.94
	 
	8.53
	1.22

	
	
	
	
	
	
	
	
	
	
	






Supplementary Table S14: Empirical budget of Zr, P2O5 and F in studied granites compared with analyzed whole-rock contents.
	Samples
	4742
	4743
	4745
	4746
	4603
	4602
	4692
	4688

	
	
	
	
	
	
	
	
	

	Zr hosted in zircon (ppm)
	154
	105
	44
	44
	143
	84
	221
	70

	Zr WR (ppm)
	184
	162
	54
	29
	120
	101
	144
	58

	
	
	
	
	
	
	
	
	

	P2O5 hosted in Ap (wt%)
	0.0618
	0.0861
	0.1235
	0.1018
	0.0000
	0.0000
	0.0000
	0.0000

	P2O5 hosted in Mnz (wt%)
	0.0039
	0.0034
	0.0008
	0.0001
	0.0045
	0.0002
	0.0056
	0.0010

	P2O5 hosted in Xnt (wt%)
	0.0000
	0.0002
	0.0002
	0.0001
	0.0006
	0.0000
	0.0021
	0.0000

	Sum P2O5 hosted in all phosphates (wt%)
	0.0657
	0.0897
	0.1245
	0.1020
	0.0051
	0.0002
	0.0076
	0.0010

	P2O5 WR (wt%)
	0.2200
	0.2200
	0.4400
	0.6600
	0.0100
	0.0100
	0.0100
	0.0100

	
	
	
	
	
	
	
	
	

	F hosted in mica (wt%)
	0.0039
	0.0034
	0.3143
	0.4693
	0.2360
	0.2898
	0.2602
	0.5928

	F hosted in fluorite (wt%)
	0.0000
	0.0002
	0.0013
	0.0005
	0.2598
	0.0318
	0.1593
	0.0916

	F hosted in apatite (wt%)
	0.0061
	0.0084
	0.0121
	0.0100
	0.0000
	0.0000
	0.0000
	0.0000

	F hosted in topaz (wt%)
	0.0000
	0.0000
	0.7000
	0.8517
	0.0003
	0.0739
	0.0003
	0.2449

	Sum F hosted in all minerals (wt%)
	0.0100
	0.0121
	1.0277
	1.3315
	0.4961
	0.3955
	0.4197
	0.9293

	F WR (wt%)
	0.0600
	0.0700
	0.8000
	1.5500
	0.5300
	0.4600
	0.4800
	0.7500



