Table 1
 Whole-rock major (wt %) and trace element (ppm) composition of Hunza Plutonic Unit (HPU), Karakoram Batholith.

		Sample
	RA-I-09
	RA-I-15
	RA-I-20
	RA-I-24
	RA-I-32
	RA-I-53B

	
	
	
	
	
	
	

	Rock
	Granite
	Granodiorite
	Diorite
	Granite
	Granite
	Syenite

	
SiO2 (wt. %)
	69.81
	68.77
	54.56
	67.55
	71.20
	56.81

	TiO2
	0.16
	0.58
	0.92
	0.43
	0.14
	1.65

	Al2O3
	16.20
	16.90
	17.70
	15.50
	14.30
	19.40

	FeOtot
	1.10
	3.98
	7.84
	3.91
	1.75
	6.01

	MnO 
	0.02
	0.04
	0.15
	0.09
	0.02
	0.11

	MgO 
	0.39
	0.74
	5.33
	0.88
	0.44
	1.77

	CaO 
	1.13
	3.76
	9.02
	3.36
	1.25
	4.96

	Na2O
	2.75
	4.09
	3.00
	3.74
	3.82
	4.05

	K2O
	5.88
	1.26
	1.77
	4.18
	5.86
	5.77

	P2O5
	0.21
	0.19
	0.26
	0.19
	0.13
	0.45

	LOI 
	0.99
	0.28
	1.08
	0.48
	0.64
	0.56

	Total
	98.64
	100.58
	101.62
	100.32
	99.55
	101.54

	A/CNK
	1.65
	1.85
	1.28
	1.37
	1.30
	1.31

	 A/NK 
	1.86
	3.16
	3.71
	1.86
	1.48
	1.98

	Sc 
	30.3
	12.0
	34.8
	16.0
	14.0
	17.1

	V 
	21.0
	58.3
	155.3
	75.1
	26.2
	180.6

	Cr 
	183.3
	12.7
	107.1
	24.3
	42.3
	26.4

	Co 
	33.3
	22.8
	33.3
	40.4
	40.7
	25.0

	Ni 
	17.3
	5.8
	59.7
	12.2
	6.1
	19.3

	Cu 
	-1.4
	5.3
	5.1
	5.3
	17.7
	64.9

	Zn 
	3.0
	42.4
	54.1
	39.4
	18.8
	38.8

	Ga 
	15.3
	16.0
	15.4
	14.1
	13.8
	15.0

	As 
	0.5
	0.2
	0.6
	0.5
	0.8
	1.2

	Rb 
	103.7
	44.5
	45.9
	110.4
	155.7
	167.6

	Sr 
	137.0
	394.0
	344.7
	476.7
	124.7
	563.3

	Y 
	7.1
	4.0
	33.4
	14.5
	6.9
	18.5

	Zr 
	40.8
	212.3
	238.7
	153.1
	41.4
	90.2

	Nb 
	5.3
	3.1
	11.0
	10.6
	7.1
	11.1

	Mo 
	2.3
	0.8
	0.9
	0.7
	-0.4
	1.3

	Sn 
	11.3
	1.6
	2.0
	1.8
	4.4
	1.7

	Sb 
	-1.6
	-0.1
	0.6
	1.1
	3.8
	0.7

	Cs 
	1.9
	1.2
	1.8
	4.1
	5.2
	7.5

	Ba 
	596.3
	523.7
	462.3
	1243.7
	433.7
	659.0

	La 
	14.6
	42.1
	13.8
	39.3
	14.6
	40.0

	Ce 
	36.8
	78.6
	39.6
	82.7
	32.9
	81.5

	Pr 
	3.2
	6.9
	5.1
	7.2
	2.8
	7.8

	Nd 
	11.2
	21.3
	21.8
	24.0
	9.7
	27.8

	Sm 
	2.0
	2.4
	5.4
	3.2
	1.2
	4.4

	Eu 
	0.7
	0.7
	1.2
	0.9
	0.5
	1.2

	Gd 
	2.0
	1.5
	6.1
	4.0
	1.7
	4.8

	Tb 
	0.2
	0.2
	1.1
	0.4
	0.2
	0.6

	Dy 
	1.3
	1.1
	5.9
	2.7
	1.3
	3.5

	Ho 
	0.2
	0.2
	1.2
	0.4
	0.2
	0.6

	Er 
	0.5
	0.2
	4.5
	2.1
	0.8
	2.2

	Tm 
	0.0
	0.1
	0.5
	0.2
	0.1
	0.3

	Yb 
	0.2
	0.2
	3.3
	1.6
	0.6
	1.9

	Lu 
	0.0
	0.0
	0.6
	0.3
	0.0
	0.3

	Hf 
	1.2
	5.0
	7.1
	4.1
	1.2
	2.6

	Ta 
	1.1
	0.4
	1.1
	1.7
	1.1
	0.9

	Pb 
	53.7
	4.8
	8.1
	23.6
	44.0
	16.3

	Eu/Eu*
	1.08
	1.2
	0.64
	0.75
	1.04
	0.79

	(La/Yb)N
	58.03
	152.63
	2.84
	16.82
	16.37
	14.33

	(La/Sm)N
	4.62
	10.92
	1.62
	7.62
	7.51
	5.77

	(Ce/Yb)N
	56.04
	109.29
	3.13
	13.57
	14.18
	11.22

	(Ce/Sm)N
	4.46
	7.82
	1.78
	6.15
	6.51
	4.52

	(Eu/Yb)N
	11.76
	11.36
	1.05
	1.59
	2.31
	1.79

	∑REE
	72.84
	155.48
	110.2
	168.99
	66.54
	176.79

	     TZrsat (⁰C)
	635.9
	771.3
	646
	698.8
	603.9
	698.8



	
	
	
	
	
	

	
	
	
	
	
	
	



Table 2 
Representative electron microprobe analyses of biotite (in wt. %) and mineral formula (in apfu) from HPU, Karakoram Batholith. Biotite analyses calculations are based on 22 oxygens.
	Sample ID
	RA–I–15
	RA–I–32
	RA–I–09

	Analyses 
	R15-1
	R15-17
	R15-18
	R15-25
	R32-28
	R32-35
	R32-36
	R32-43
	R09-49
	R09-58
	R09-63
	R09-70
	R09-76

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	      SiO2
	35.25
	35.59
	35.45
	35.10
	35.28
	35.09
	35.02
	35.13
	34.96
	35.44
	35.01
	35.49
	35.28

	TiO2
	3.57
	4.00
	3.95
	3.54
	3.42
	3.07
	3.27
	3.39
	2.56
	2.54
	2.46
	2.58
	2.77

	Al2O3
	16.87
	16.75
	16.59
	16.74
	17.19
	17.27
	17.24
	17.25
	17.96
	18.32
	17.93
	18.22
	17.77

	FeOtot
	21.28
	21.28
	21.54
	21.18
	23.28
	23.29
	22.70
	23.24
	22.08
	21.44
	21.91
	22.08
	21.26

	MnO
	0.26
	0.26
	0.20
	0.21
	0.35
	0.33
	0.30
	0.24
	0.20
	0.34
	0.28
	0.16
	0.31

	MgO
	7.96
	8.23
	8.03
	7.98
	6.56
	6.69
	6.71
	6.26
	7.82
	7.65
	7.98
	7.89
	8.05

	CaO
	0.01
	0.02
	0.04
	0.00
	0.00
	0.00
	0.00
	0.03
	0.00
	0.03
	0.04
	0.02
	0.04

	Na2O
	0.05
	0.06
	0.07
	0.05
	0.02
	0.08
	0.07
	0.08
	0.07
	0.08
	0.05
	0.08
	0.09

	K2O
	9.89
	9.89
	9.77
	9.85
	9.91
	9.81
	9.81
	9.80
	9.97
	9.84
	9.81
	9.77
	9.99

	NiO
	0.00
	0.00
	0.00
	0.00
	0.02
	0.02
	0.01
	0.02
	0.01
	0.01
	0.03
	0.01
	0.01

	Cr2O3
	0.01
	0.02
	0.00
	0.00
	0.02
	0.01
	0.00
	0.00
	0.00
	0.02
	0.02
	0.02
	0.00

	F
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Cl
	0.08
	0.08
	0.08
	0.08
	0.04
	0.03
	0.03
	0.03
	0.04
	0.04
	0.05
	0.04
	0.04

	H2O*
	3.85
	3.89
	3.87
	3.83
	3.86
	3.85
	3.84
	3.84
	3.87
	3.89
	3.86
	3.91
	3.88

	Total
	99.08
	100.06
	99.60
	98.54
	99.94
	99.55
	98.99
	99.29
	99.53
	99.65
	99.43
	100.24
	99.48

	Si
	5.461
	5.455
	5.464
	5.466
	5.466
	5.459
	5.463
	5.474
	5.406
	5.447
	5.414
	5.430
	5.438

	AlIV
	2.539
	2.545
	2.536
	2.534
	2.534
	2.541
	2.537
	2.526
	2.594
	2.553
	2.586
	2.570
	2.562

	Sum T Site
	8.000
	8.000
	8.000
	8.000
	8.000
	8.000
	8.000
	8.000
	8.000
	8.000
	8.000
	8.000
	8.000

	AIVI
	0.541
	0.481
	0.477
	0.537
	0.604
	0.624
	0.633
	0.642
	0.679
	0.766
	0.681
	0.716
	0.667

	Ti
	0.416
	0.461
	0.458
	0.414
	0.399
	0.360
	0.384
	0.397
	0.298
	0.294
	0.286
	0.297
	0.321

	Fe2+
	2.758
	2.728
	2.776
	2.759
	3.017
	3.030
	2.961
	3.028
	2.856
	2.755
	2.833
	2.826
	2.741

	Mn
	0.034
	0.033
	0.027
	0.027
	0.045
	0.044
	0.040
	0.031
	0.026
	0.045
	0.037
	0.020
	0.040

	Mg
	1.839
	1.879
	1.846
	1.851
	1.514
	1.551
	1.559
	1.453
	1.802
	1.753
	1.840
	1.799
	1.851

	Sum O Site
	5.587
	5.583
	5.583
	5.589
	5.579
	5.608
	5.578
	5.552
	5.661
	5.613
	5.677
	5.658
	5.619

	Ca
	0.001
	0.003
	0.007
	0.000
	0.000
	0.000
	0.000
	0.004
	0.000
	0.005
	0.007
	0.003
	0.007

	Na
	0.015
	0.018
	0.021
	0.014
	0.006
	0.024
	0.021
	0.024
	0.022
	0.023
	0.016
	0.023
	0.027

	K
	1.955
	1.933
	1.920
	1.958
	1.959
	1.947
	1.952
	1.947
	1.967
	1.930
	1.935
	1.906
	1.965

	Ba
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Sum A Site
	1.971
	1.954
	1.948
	1.972
	1.965
	1.972
	1.973
	1.976
	1.989
	1.958
	1.958
	1.932
	1.998

	F
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Cl
	0.021
	0.020
	0.022
	0.020
	0.010
	0.009
	0.007
	0.007
	0.010
	0.010
	0.013
	0.010
	0.009

	TOTAL
	15.578
	15.557
	15.553
	15.580
	15.554
	15.589
	15.558
	15.534
	15.660
	15.581
	15.648
	15.600
	15.627

	OH*
	3.979
	3.980
	3.978
	3.980
	3.990
	3.991
	3.993
	3.993
	3.990
	3.990
	3.987
	3.990
	3.991

	Fe #
	0.600
	0.592
	0.601
	0.598
	0.666
	0.662
	0.655
	0.676
	0.613
	0.611
	0.606
	0.611
	0.597

	Mg #
	0.400
	0.408
	0.399
	0.402
	0.334
	0.338
	0.345
	0.324
	0.387
	0.389
	0.394
	0.389
	0.403

	T(°C)
	675.95
	695.98
	691.61
	675.26
	656.36
	642.73
	653.82
	655.33
	628.39
	630.87
	625.44
	629.33
	641.23

	P(kbar)
	2.80
	2.64
	2.60
	2.78
	2.98
	3.06
	3.08
	3.07
	3.39
	3.53
	3.37
	3.43
	3.25

	logƒ(O2)
	-17.61
	-16.93
	-17.08
	-17.63
	-18.30
	-18.79
	-18.39
	-18.33
	-19.33
	-19.23
	-19.44
	-19.29
	-18.85


[bookmark: _GoBack]Fe # =Fe/ (Fe +Mg),  Mg # =Mg/ (Mg +Fe). The oxygen fugacity (logƒ(O2)) are calculated using the equations by Wones (1989).




Table 3
 Representative electron microprobe analyses of feldspars (in wt. %) and mineral formula (in apfu) from HPU, Karakoram Batholith. Feldspars analyses calculations are based on 8 oxygens.
	Sample ID
	RA–I–15
	RA–I–32
	RA–I–09

	Analyses
	R15-2
	R15-5
	R15-6
	R32-29
	R32-30
	R32-40
	R32-41
	R32-42
	R09-51
	R09-52
	R09-53
	R09-54
	R09-74
	R09-75

	
P2O5
	0.04
	0.02
	0.02
	0.02
	0.03
	0.00
	0.01
	0.05
	0.09
	0.02
	0.02
	0.00
	0.04
	0.00

	SiO2
	58.72
	59.57
	59.48
	63.70
	64.12
	47.36
	63.56
	62.67
	64.52
	64.94
	63.10
	45.82
	63.25
	46.20

	TiO2
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.68
	0.00
	0.70

	MgO
	0.00
	0.00
	0.00
	0.00
	0.00
	0.27
	0.02
	0.00
	0.02
	0.01
	0.00
	1.11
	0.00
	1.10

	Al2O3
	25.78
	24.79
	24.68
	22.44
	18.52
	36.56
	22.83
	22.90
	18.49
	22.19
	23.05
	33.88
	22.74
	35.22

	Na2O
	7.67
	7.68
	7.86
	9.77
	1.28
	0.15
	9.65
	9.29
	1.26
	10.24
	9.50
	0.42
	9.44
	0.47

	K2O
	0.18
	0.25
	0.28
	0.25
	15.56
	10.43
	0.09
	0.28
	15.59
	0.04
	0.39
	11.22
	0.22
	11.02

	CaO
	7.83
	7.15
	6.81
	3.77
	0.03
	0.06
	4.10
	4.46
	0.01
	3.26
	4.26
	0.01
	4.31
	0.00

	MnO
	0.00
	0.01
	0.02
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.01
	0.02
	0.03

	FeO
	0.04
	0.04
	0.02
	0.02
	0.00
	0.33
	0.02
	0.02
	0.01
	0.00
	0.00
	1.91
	0.00
	1.89

	NiO
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02

	Cl
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.01

	BaO
	0.01
	0.02
	0.00
	0.03
	0.11
	0.00
	0.01
	0.00
	0.33
	0.00
	0.00
	0.00
	0.00
	0.00

	SrO
	0.08
	0.13
	0.13
	0.12
	0.05
	0.00
	0.08
	0.01
	0.12
	0.05
	0.09
	0.00
	0.11
	0.00

	Total
	100.37
	99.66
	99.29
	100.12
	99.71
	95.18
	100.38
	99.68
	100.44
	100.76
	100.41
	95.07
	100.12
	96.66

	Si
	2.607
	2.666
	2.668
	2.807
	2.959
	2.259
	2.794
	2.778
	2.965
	2.836
	2.774
	2.189
	2.792
	2.169

	Ti
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.024
	0.000
	0.025

	Al
	1.349
	1.308
	1.304
	1.166
	1.007
	2.056
	1.183
	1.196
	1.001
	1.142
	1.194
	1.907
	1.183
	1.950

	Fe2+
	0.001
	0.001
	0.001
	0.001
	0.000
	0.013
	0.001
	0.001
	0.001
	0.000
	0.000
	0.076
	0.000
	0.074

	Mg
	0.000
	0.000
	0.000
	0.000
	0.000
	0.020
	0.002
	0.000
	0.001
	0.001
	0.000
	0.079
	0.000
	0.077

	Ca
	0.372
	0.343
	0.327
	0.178
	0.002
	0.003
	0.193
	0.212
	0.000
	0.153
	0.201
	0.000
	0.204
	0.000

	Na
	0.660
	0.666
	0.684
	0.835
	0.114
	0.014
	0.822
	0.798
	0.112
	0.867
	0.809
	0.039
	0.808
	0.043

	K
	0.010
	0.014
	0.016
	0.014
	0.916
	0.635
	0.005
	0.016
	0.914
	0.002
	0.022
	0.684
	0.012
	0.660

	Total
	5.000
	5.000
	5.000
	5.000
	5.000
	5.000
	5.000
	5.000
	5.000
	5.000
	5.000
	5.000
	5.000
	5.000

	Ab
	63.296
	65.090
	66.586
	81.288
	11.086
	2.153
	80.580
	77.828
	10.911
	84.834
	78.448
	5.390
	78.887
	6.143

	An
	35.704
	33.515
	31.857
	17.342
	0.153
	0.502
	18.915
	20.646
	0.048
	14.953
	19.459
	0.047
	19.893
	0.000

	Or
	1.000
	1.394
	1.557
	1.370
	88.761
	97.345
	0.504
	1.526
	89.041
	0.213
	2.093
	94.563
	1.220
	93.857

	T (⁰C)
	1066.2
	1052.8
	1041.8
	1061.99
	1058.794
	1052.94
	989.821
	1004.97
	1006.25
	1026.82
	1059.2
	703.439
	844.51
	1011.08
















Table 4
 Representative electron microprobe analyses of monazite-(Ce) (in wt.%) and mineral formula (in apfu) from HPU, Karakoram batholith. Sample RA–I–32. Monazite-(Ce) analyses calculations are based on 4 oxygens.
	Grain No/An. No
	
	mnz1/2
	mnz2/2
	mnz4/1
	mnz4/3
	mnz4/5
	mnz5/1
	mnz6/2
	mnz6/4
	mnz6/10
	mnz7/1
	mnz7/3

	
	
	
	
	
	
	
	
	
	
	
	
	

	SO3
	
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.02
	0.03
	0.03
	0.02

	P2O5
	
	30.55
	29.12
	29.62
	27.90
	28.29
	29.52
	29.35
	29.40
	29.54
	29.51
	29.46

	As2O5
	
	0.00
	0.04
	1.04
	0.65
	0.00
	0.08
	0.00
	0.02
	0.00
	0.00
	0.00

	SiO2
	
	0.50
	0.94
	0.33
	0.64
	1.36
	0.81
	0.76
	0.62
	0.43
	1.06
	0.50

	ThO2
	
	10.67
	10.12
	7.01
	8.71
	5.92
	10.65
	11.78
	10.75
	9.97
	10.89
	11.86

	UO2
	
	0.67
	0.33
	0.17
	0.16
	0.17
	0.31
	0.51
	0.62
	0.72
	0.73
	0.71

	Al2O3
	
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Y2O3
	
	1.09
	0.59
	1.94
	1.61
	1.14
	0.42
	1.35
	1.76
	1.90
	2.04
	1.76

	La2O3
	
	12.94
	16.07
	13.68
	13.22
	15.05
	16.07
	13.67
	13.67
	13.56
	13.03
	12.98

	Ce2O3
	
	24.63
	27.83
	26.09
	25.71
	28.77
	27.58
	25.96
	25.62
	25.85
	24.61
	24.61

	Pr2O3
	
	2.38
	2.39
	2.54
	2.35
	2.61
	2.44
	2.42
	2.41
	2.42
	2.40
	2.36

	Nd2O3
	
	9.68
	9.35
	10.20
	10.04
	10.55
	9.46
	10.02
	9.97
	9.82
	9.90
	9.76

	Sm2O3
	
	1.81
	1.23
	2.30
	2.07
	2.09
	1.41
	1.74
	1.91
	1.90
	1.89
	1.83

	Eu2O3
	
	0.11
	0.14
	0.08
	0.08
	0.15
	0.14
	0.14
	0.14
	0.14
	0.11
	0.14

	Gd2O3
	
	1.38
	0.89
	1.87
	1.75
	1.44
	0.64
	1.26
	1.33
	1.37
	1.48
	1.41

	Tb2O3
	
	0.14
	0.12
	0.27
	0.25
	0.22
	0.13
	0.21
	0.23
	0.21
	0.22
	0.21

	Dy2O3
	
	0.01
	0.00
	0.47
	0.47
	0.30
	0.00
	0.22
	0.35
	0.40
	0.41
	0.35

	Ho2O3
	
	0.02
	0.01
	0.00
	0.07
	0.01
	0.00
	0.00
	0.02
	0.05
	0.01
	0.00

	Er2O3
	
	0.43
	0.40
	0.41
	0.43
	0.41
	0.37
	0.45
	0.49
	0.47
	0.49
	0.44

	Tm2O3
	
	0.00
	0.01
	0.03
	0.03
	0.00
	0.00
	0.02
	0.02
	0.00
	0.01
	0.01

	Yb2O3
	
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01

	Lu2O3
	
	0.12
	0.04
	0.10
	0.10
	0.08
	0.05
	0.11
	0.06
	0.11
	0.12
	0.06

	FeO
	
	0.00
	0.46
	0.00
	0.00
	0.00
	0.43
	0.02
	0.00
	0.01
	0.01
	0.00

	PbO
	
	0.02
	0.02
	0.02
	0.02
	0.01
	0.02
	0.03
	0.02
	0.02
	0.02
	0.03

	CaO
	
	1.90
	1.44
	1.21
	1.33
	0.56
	1.57
	1.84
	1.87
	1.73
	2.00
	2.06

	K2O
	
	0.01
	0.05
	0.02
	0.02
	0.03
	0.07
	0.02
	0.02
	0.02
	0.05
	0.04

	SrO
	
	0.01
	0.02
	0.00
	0.00
	0.00
	0.01
	0.00
	0.02
	0.00
	0.02
	0.02

	Total
	
	99.12
	101.63
	99.45
	97.63
	99.19
	102.19
	101.89
	101.34
	100.68
	101.04
	100.63

	S6+
	
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001

	P5+
	
	1.027
	0.981
	1.001
	0.979
	0.975
	0.988
	0.987
	0.991
	1.000
	0.987
	0.998

	As5+
	
	0.000
	0.001
	0.022
	0.014
	0.000
	0.002
	0.000
	0.000
	0.000
	0.000
	0.000

	Si4+
	
	0.020
	0.037
	0.013
	0.027
	0.055
	0.032
	0.030
	0.025
	0.017
	0.042
	0.020

	Th4+
	
	0.096
	0.092
	0.064
	0.082
	0.055
	0.096
	0.106
	0.097
	0.091
	0.098
	0.108

	U4+
	
	0.006
	0.003
	0.002
	0.001
	0.002
	0.003
	0.004
	0.005
	0.006
	0.006
	0.006

	Al3+
	
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Y3+
	
	0.023
	0.013
	0.041
	0.036
	0.025
	0.009
	0.028
	0.037
	0.041
	0.043
	0.037

	La3+
	
	0.190
	0.236
	0.201
	0.202
	0.226
	0.234
	0.200
	0.201
	0.200
	0.190
	0.192

	Ce3+
	
	0.358
	0.406
	0.381
	0.390
	0.429
	0.399
	0.378
	0.373
	0.378
	0.356
	0.361

	Pr3+
	
	0.034
	0.035
	0.037
	0.035
	0.039
	0.035
	0.035
	0.035
	0.035
	0.035
	0.034

	Nd3+
	
	0.137
	0.133
	0.145
	0.149
	0.153
	0.133
	0.142
	0.142
	0.140
	0.140
	0.140

	Sm3+
	
	0.025
	0.017
	0.032
	0.030
	0.029
	0.019
	0.024
	0.026
	0.026
	0.026
	0.025

	Eu3+
	
	0.001
	0.002
	0.001
	0.001
	0.002
	0.002
	0.002
	0.002
	0.002
	0.001
	0.002

	Gd3+
	
	0.018
	0.012
	0.025
	0.024
	0.019
	0.008
	0.017
	0.018
	0.018
	0.019
	0.019

	Tb3+
	
	0.002
	0.002
	0.004
	0.003
	0.003
	0.002
	0.003
	0.003
	0.003
	0.003
	0.003

	Dy3+
	
	0.000
	0.000
	0.006
	0.006
	0.004
	0.000
	0.003
	0.004
	0.005
	0.005
	0.004

	Ho3+
	0.000
	0.000
	0.000
	0.001
	0.000
	0.000
	0.000
	0.000
	0.001
	0.000
	0.000

	Er3+
	0.005
	0.005
	0.005
	0.006
	0.005
	0.005
	0.006
	0.006
	0.006
	0.006
	0.006

	Tm3+
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Yb3+
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Lu3+
	0.001
	0.000
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001
	0.001

	Ca2+
	0.081
	0.061
	0.052
	0.059
	0.025
	0.066
	0.078
	0.080
	0.074
	0.085
	0.088

	Sr2+
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Fe2+
	0.000
	0.015
	0.000
	0.000
	0.000
	0.014
	0.001
	0.000
	0.000
	0.000
	0.000

	Pb2+
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	K+
	0.001
	0.002
	0.001
	0.001
	0.002
	0.003
	0.001
	0.001
	0.001
	0.003
	0.002

	Total
	99.118
	2.063
	2.036
	2.050
	2.050
	2.052
	2.048
	2.050
	2.047
	2.049
	2.047

	Position A
	0.980
	1.034
	0.999
	1.028
	1.018
	1.030
	1.030
	1.033
	1.029
	1.018
	1.028

	Position B
	1.048
	1.021
	1.037
	1.021
	1.031
	1.022
	1.018
	1.017
	1.018
	1.030
	1.019

	∑ LREE (apfu)
	0.744
	0.826
	0.797
	0.806
	0.876
	0.821
	0.779
	0.777
	0.780
	0.746
	0.751

	∑ HREE+Y (apfu)
	0.050
	0.032
	0.082
	0.077
	0.057
	0.024
	0.058
	0.069
	0.074
	0.078
	0.070

	XHt
	2.025
	3.627
	1.325
	2.586
	5.439
	3.114
	2.941
	2.409
	1.660
	4.134
	1.959

	XCher 
	16.693
	11.502
	10.420
	11.293
	2.514
	12.952
	15.452
	15.294
	15.003
	14.493
	17.779

	XMnz
	81.282
	84.871
	88.255
	86.121
	92.047
	83.934
	81.606
	82.296
	83.338
	81.373
	80.263







Table 5
U–Th–Pb analytical data and ages of monazite-(Ce) from sample RA–I–32.
	Analyses No.
	Th (ppm)
	U (ppm)
	Pb (ppm)
	Y (ppm)
	Th (corr)
	U (corr)
	Pb (corr)
	Y (corr)
	Th2
(σ)
	U2
(σ)
	Pb2
(σ)
	Age (Ma)
	Montel
(σ)

	
mnz1-1
	9.11
	1.10
	0.03
	1.63
	9.02
	1.09
	0.02
	1.61
	0.06
	0.02
	0.01
	42.60
	10.12

	mnz1-2
	9.38
	0.59
	0.02
	0.86
	9.28
	0.59
	0.01
	0.85
	0.06
	0.01
	0.01
	28.31
	11.32

	mnz2-1
	8.35
	0.20
	0.03
	0.24
	8.27
	0.20
	0.03
	0.23
	0.05
	0.01
	0.01
	65.46
	13.87

	mnz2-2
	8.89
	0.29
	0.02
	0.47
	8.81
	0.29
	0.01
	0.46
	0.06
	0.01
	0.01
	25.52
	12.75

	mnz2-3
	8.67
	0.24
	0.03
	0.39
	8.58
	0.24
	0.02
	0.39
	0.05
	0.01
	0.01
	50.22
	13.26

	mnz3-1
	9.57
	0.27
	0.02
	0.27
	9.48
	0.27
	0.01
	0.27
	0.06
	0.01
	0.01
	28.33
	12.00

	mnz3-2
	4.89
	0.93
	0.01
	0.84
	4.84
	0.92
	0.01
	0.83
	0.04
	0.01
	0.01
	28.80
	15.42

	mnz-3-3
	10.26
	0.35
	0.03
	0.32
	10.16
	0.35
	0.02
	0.32
	0.06
	0.01
	0.01
	42.59
	11.00

	mnz3-4
	10.25
	0.36
	0.02
	0.33
	10.14
	0.35
	0.02
	0.33
	0.06
	0.01
	0.01
	39.56
	10.99

	mnz4-1
	6.16
	0.15
	0.02
	1.53
	6.10
	0.15
	0.01
	1.51
	0.04
	0.01
	0.01
	43.84
	18.85

	mnz4-2
	7.44
	0.77
	0.01
	1.85
	7.36
	0.77
	0.01
	1.83
	0.05
	0.01
	0.01
	17.33
	12.68

	mnz4-3
	7.66
	0.14
	0.01
	1.27
	7.58
	0.14
	0.01
	1.26
	0.05
	0.01
	0.01
	26.96
	15.43

	mnz4-4
	6.05
	0.12
	0.01
	0.78
	5.99
	0.12
	0.01
	0.77
	0.04
	0.01
	0.01
	21.06
	19.46

	mnz4-5
	5.20
	0.15
	0.01
	0.90
	5.15
	0.14
	0.01
	0.89
	0.04
	0.01
	0.01
	33.25
	22.08

	mnz4-6
	6.98
	0.30
	0.01
	1.15
	6.91
	0.30
	0.00
	1.14
	0.05
	0.01
	0.01
	1.47
	9.63

	mnz5-1
	9.36
	0.28
	0.02
	0.33
	9.26
	0.27
	0.01
	0.33
	0.06
	0.01
	0.01
	30.82
	12.23

	mnz6-2
	10.35
	0.45
	0.02
	1.06
	10.25
	0.44
	0.02
	1.05
	0.06
	0.01
	0.01
	39.42
	10.62

	mnz6-3
	9.35
	0.35
	0.02
	0.78
	9.25
	0.35
	0.02
	0.77
	0.06
	0.01
	0.01
	38.48
	11.96

	mnz6-4
	9.45
	0.55
	0.02
	1.38
	9.35
	0.54
	0.02
	1.37
	0.06
	0.01
	0.01
	37.40
	11.39

	mnz6-5
	9.15
	0.50
	0.02
	1.21
	9.06
	0.49
	0.02
	1.20
	0.06
	0.01
	0.01
	39.62
	11.65

	mnz6-6
	11.37
	0.42
	0.02
	0.89
	11.25
	0.41
	0.02
	0.88
	0.07
	0.01
	0.01
	34.59
	9.86

	mnz6-7
	11.54
	0.40
	0.03
	0.86
	11.43
	0.40
	0.02
	0.85
	0.07
	0.01
	0.01
	39.93
	9.75

	mnz6-8
	8.42
	0.41
	0.02
	1.23
	8.34
	0.41
	0.02
	1.22
	0.05
	0.01
	0.01
	42.53
	12.87

	mnz6-9
	9.71
	0.36
	0.02
	0.85
	9.62
	0.35
	0.02
	0.84
	0.06
	0.01
	0.01
	42.38
	11.53

	mnz6-10
	8.76
	0.63
	0.02
	1.50
	8.67
	0.63
	0.01
	1.48
	0.06
	0.01
	0.01
	27.47
	11.84

	mnz7-1
	9.57
	0.64
	0.02
	1.60
	9.47
	0.63
	0.01
	1.59
	0.06
	0.01
	0.01
	27.72
	10.98

	mnz7-2
	10.46
	0.64
	0.02
	1.46
	10.36
	0.64
	0.02
	1.44
	0.06
	0.01
	0.01
	31.49
	10.19

	mnz7-3
	10.42
	0.63
	0.03
	1.39
	10.32
	0.62
	0.02
	1.37
	0.06
	0.01
	0.01
	45.85
	10.26

	mnz7-4
	9.36
	0.65
	0.02
	1.66
	9.27
	0.64
	0.02
	1.64
	0.06
	0.01
	0.01
	33.73
	11.16

	mnz7-5
	10.08
	0.61
	0.02
	1.40
	9.98
	0.60
	0.02
	1.39
	0.06
	0.01
	0.01
	33.34
	10.42



