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Appendix 1. Chemical compositions of rock samples from the Alegrete facies

Major oxides in wt<2>%, trace elements in ppm; (–) = not analysed; (<DL) = below detection limit; ‘c’ in front of sample number from the Los Catalanes gemological district, ‘q’ from the Quaraí mining district.

Appendix 1a.
	
	Colada Mata Olho (a)

	Sample
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA
	qWW

	
	13
	38
	11
	12
	29
	37
	41
	175

	SiO2
	54.81
	51.16
	50.16
	50.59
	51.11
	51.57
	51.4
	52.39

	TiO2
	0.82
	0.86
	0.89
	0.90
	0.92
	1.00
	1.04
	0.88

	Al2O3
	13.67
	14.17
	14.61
	14.41
	14.46
	14.07
	14.06
	14.29

	Fe2O3
	10.12
	11.27
	10.77
	11.21
	10.7
	11.38
	12.87
	10.94

	MgO
	6.52
	7.35
	7.22
	7.35
	7.12
	6.72
	6.49
	6.78

	CaO
	10.31
	10.95
	11.05
	11.19
	11.14
	10.24
	10.13
	10.22

	Na2O
	1.95
	2.09
	2.12
	2.02
	2.01
	2.10
	2.20
	2.01

	K2O
	0.68
	0.70
	0.64
	0.58
	0.49
	0.95
	1.00
	0.88

	P2O5
	0.09
	0.10
	0.11
	0.10
	0.10
	0.11
	0.13
	0.10

	MnO
	0.15
	0.16
	0.15
	0.16
	0.16
	0.17
	0.18
	0.17

	Cr2O3
	0.012
	0.013
	0.012
	0.013
	0.014
	0.011
	0.016
	–

	LOI
	0.7
	1.0
	2.1
	1.3
	1.6
	1.5
	0.3
	1.2

	Total
	99.84
	99.83
	99.84
	99.83
	99.84
	99.83
	99.83
	99.86

	
	
	
	
	
	
	
	
	

	Ni
	54
	64
	61
	68
	54
	54
	70
	261

	Sc
	37
	37
	39
	40
	38
	37
	37
	43

	Ba
	170
	173
	167
	178
	184
	198
	241
	178

	Co
	40
	45
	41
	43
	44
	43
	43
	46

	Cs
	0.4
	0.5
	0.1
	0.1
	0.3
	0.9
	0.9
	0.9

	Ga
	17.6
	17.7
	17.4
	17.9
	18.6
	16.9
	17.9
	17.0

	Hf
	2.0
	2.2
	2.0
	2.5
	2.1
	3.1
	2.8
	2.3

	Nb
	4.5
	4.8
	4.7
	5.2
	4.6
	6.3
	7.6
	6.5

	Rb
	32.5
	22.4
	12.2
	16.5
	13.9
	29.5
	34.1
	32.2

	Sr
	195
	205
	199
	193
	210
	199
	201
	185

	Ta
	0.2
	0.3
	0.4
	0.3
	0.3
	0.4
	0.5
	0.4

	Th
	2.0
	2.4
	2.1
	1.6
	2.4
	3.1
	3.7
	2.4

	U
	0.5
	0.6
	0.4
	0.5
	0.6
	0.8
	0.8
	0.6

	V
	267
	283
	275
	281
	284
	306
	321
	283

	Zr
	69
	71
	75
	72
	80
	89
	95
	83

	Y
	21.4
	23.7
	19.6
	20.1
	20.0
	22.7
	24.9
	18.3

	La
	10.4
	9.8
	10.1
	10.2
	11.3
	14.0
	13.9
	14.4

	Ce
	21.2
	22.1
	23.0
	23.6
	24.1
	29.3
	30.6
	29.6

	Pr
	2.59
	2.55
	2.55
	2.55
	2.85
	3.57
	3.81
	3.63

	Nd
	12.9
	11.0
	12.8
	9.9
	12.3
	16.0
	16.6
	15.2

	Sm
	2.8
	3.0
	3.3
	2.5
	3.3
	3.8
	3.7
	3.6

	Eu
	0.92
	1.06
	0.91
	0.98
	0.93
	1.24
	1.16
	1.14

	Gd
	3.14
	3.16
	3.50
	3.24
	3.01
	3.90
	4.05
	3.64

	Tb
	0.58
	0.62
	0.55
	0.56
	0.52
	0.70
	0.62
	0.65

	Dy
	3.62
	3.89
	3.47
	3.79
	3.37
	3.53
	3.95
	3.79

	Ho
	0.66
	0.69
	0.67
	0.60
	0.68
	0.75
	0.83
	0.74

	Er
	1.96
	2.09
	1.95
	1.96
	2.06
	2.25
	2.25
	2.25

	Tm
	0.34
	0.33
	0.29
	0.31
	0.26
	0.34
	0.39
	0.33

	Yb
	2.07
	1.50
	1.86
	1.56
	1.57
	1.86
	1.96
	1.93

	Lu
	0.28
	0.25
	0.28
	0.23
	0.25
	0.34
	0.36
	0.28

	Cu
	–
	–
	–
	–
	–
	–
	–
	172


Appendix 1b.

	
	Colada Mata Olho (b)

	Sample
	qLB
	qWW
	qWW
	 qLB
	qLMO
	qPG
	qPL
	qPG

	
	16
	181
	210
	2
	
	111
	1
	12

	SiO2
	50.88
	52.45
	52.22
	50.71
	49.96
	51.64
	49.65
	51.41

	TiO2
	0.91
	0.96
	1.01
	0.95
	1.05
	1.02
	1.00
	1.06

	Al2O3
	14.38
	14.53
	14.18
	14.36
	14.23
	14.16
	14.30
	14.44

	Fe2O3
	10.56
	10.84
	10.93
	10.81
	11.29
	10.96
	10.79
	11.25

	MgO
	6.87
	6.59
	6.65
	6.74
	7.12
	6.46
	6.98
	6.60

	CaO
	10.92
	10.20
	10.67
	10.98
	10.86
	10.27
	10.54
	10.29

	Na2O
	2.20
	2.31
	2.18
	2.29
	1.88
	2.23
	2.02
	2.28

	K2O
	0.67
	1.02
	0.68
	0.82
	0.24
	1.09
	0.62
	0.99

	P2O5
	0.11
	0.11
	0.12
	0.12
	0.12
	0.12
	0.12
	0.13

	MnO
	0.15
	0.17
	0.18
	0.16
	0.18
	0.16
	0.15
	0.26

	Cr2O3
	0.015
	–
	–
	0.016
	0.014
	0.014
	0.015
	0.019

	LOI
	2.1
	1.0
	1.2
	1.8
	2.8
	1.6
	3.5
	1.0

	Total
	99.75
	100.22
	100.01
	99.75
	99.76
	99.76
	99.75
	99.75

	
	
	
	
	
	
	
	
	

	Ni
	20
	179
	49
	23
	59
	55
	58
	60

	Sc
	40
	40
	39
	40
	41
	40
	40
	40

	Ba
	152
	252
	209
	176
	128
	231
	171
	234

	Co
	42
	42
	42
	44
	43.3
	44
	42
	44

	Cs
	0.3
	0.7
	0.8
	0.5
	1.0
	1.3
	1.4
	0.9

	Ga
	15.6
	18.5
	18.6
	16.7
	16.4
	17.5
	17.0
	17.4

	Hf
	2.1
	2.5
	2.5
	2.6
	2.6
	2.7
	2.4
	3.0

	Nb
	4.4
	7.1
	6.1
	5.1
	6.1
	6.4
	6.0
	6.9

	Rb
	15.3
	30.2
	13.4
	25.6
	4.6
	35.7
	14.8
	33.0

	Sr
	192
	191
	212
	196
	207
	197
	199
	209

	Ta
	0.3
	0.4
	0.4
	0.3
	0.4
	0.4
	0.4
	0.4

	Th
	2.7
	2.3
	2.9
	2.5
	3.4
	3.1
	2.7
	3.2

	U
	0.8
	0.5
	0.7
	0.6
	0.7
	0.7
	0.8
	0.7

	V
	289
	280
	313
	294
	279
	299
	300
	306

	Zr
	71
	95
	86
	80
	92
	93
	88
	92

	Y
	18.4
	21.7
	21.6
	20.0
	21.3
	21.2
	20.1
	23.8

	La
	9.6
	18.5
	12.0
	10.5
	12.3
	12.5
	12.2
	13.6

	Ce
	19.7
	30.0
	24.9
	22.3
	27.2
	27.9
	26.6
	29.2

	Pr
	2.70
	4.50
	3.15
	3.04
	3.55
	3.47
	3.27
	3.70

	Nd
	10.9
	19.0
	13.7
	12.5
	15.0
	13.9
	13.4
	15.1

	Sm
	2.75
	4.28
	3.37
	3.04
	3.59
	3.65
	3.48
	3.69

	Eu
	0.87
	1.36
	1.06
	0.96
	1.07
	1.06
	1.07
	1.11

	Gd
	3.22
	4.51
	3.77
	3.53
	3.68
	3.74
	3.58
	3.94

	Tb
	0.54
	0.79
	0.65
	0.61
	0.65
	0.65
	0.65
	0.69

	Dy
	3.15
	4.47
	3.92
	3.55
	3.75
	3.89
	3.81
	4.11

	Ho
	0.63
	0.84
	0.77
	0.74
	0.78
	0.79
	0.79
	0.86

	Er
	1.98
	2.60
	2.32
	2.09
	2.18
	2.22
	2.31
	2.37

	Tm
	0.27
	0.36
	0.34
	0.30
	0.33
	0.31
	0.33
	0.36

	Yb
	1.86
	2.14
	2.13
	1.88
	2.01
	1.95
	2.03
	2.12

	Lu
	0.24
	0.30
	0.30
	0.28
	0.30
	0.30
	0.29
	0.31

	Cu
	60
	71
	114
	61
	52
	67
	71
	72


Appendix 1c.

	Colada Catalán (a)

	
	cPA
	cPA
	cPA
	cPA
	cPA
	cBU4
	cBU2A
	cBU1
	cCTA
	qWW
	qLB

	
	33
	32
	34
	35b
	36b
	
	
	
	
	165
	24

	SiO2
	52.41
	52.64
	49.89
	49.69
	51.51
	57.15
	57.23
	58.27
	56.43
	56.85
	57.42

	TiO2
	1.76
	1.76
	1.89
	1.83
	1.82
	1.83
	1.86
	1.84
	1.77
	1.74
	1.77

	Al2O3
	12.39
	12.83
	12.72
	13.21
	13.22
	12.35
	12.45
	12.28
	12.34
	12.31
	12.16

	Fe2O3
	14.69
	13.01
	15.89
	15.16
	15.05
	13.56
	13.97
	13.77
	13.8
	12.85
	13.76

	MgO
	2.90
	3.05
	3.26
	3.25
	2.95
	2.33
	1.87
	1.91
	2.45
	2.26
	1.97

	CaO
	6.90
	5.92
	6.95
	7.01
	6.85
	5.19
	5.29
	5.33
	6.00
	5.57
	5.73

	Na2O
	2.20
	1.90
	1.98
	2.03
	2.18
	2.70
	2.58
	2.64
	2.40
	2.71
	2.70

	K2O
	0.63
	0.82
	0.70
	1.19
	1.54
	2.57
	2.64
	2.70
	1.90
	2.58
	2.51

	P2O5
	0.23
	0.23
	0.23
	0.24
	0.24
	0.23
	0.25
	0.24
	0.24
	0.26
	0.25

	MnO
	0.19
	0.13
	0.18
	0.25
	0.20
	0.19
	0.14
	0.16
	0.17
	0.16
	0.20

	Cr2O3
	<DL
	<DL
	<DL
	<DL
	<DL
	<0.002
	<0.002
	<0.002
	0.005
	–
	0.004

	LOI
	5.6
	7.6
	6.2
	5.9
	4.2
	1.6
	1.5
	0.6
	2.2
	1.5
	1.2

	Total
	99.91
	99.90
	99.89
	99.76
	99.76
	99.73
	99.75
	99.75
	99.71
	98.79
	99.72

	
	
	
	
	
	
	
	
	
	
	
	

	Ni
	12
	14
	28
	16
	18
	<20
	<20
	<20
	36
	32
	5

	Sc
	33
	32
	28
	37
	37
	33
	33
	33
	35
	33
	33

	Ba
	380
	469
	413
	414
	404
	511
	479
	489
	473
	500
	531

	Co
	39.9
	38.3
	39.5
	37.6
	36.0
	34.3
	34.5
	34.6
	37.9
	34.0
	36.0

	Cs
	9.5
	2.6
	3.7
	3.8
	2.1
	2.5
	2.2
	3.2
	1.8
	4.5
	3.7

	Ga
	23.7
	22.1
	23.4
	21.7
	22.7
	20.6
	19.1
	20.8
	21.8
	20.8
	20.4

	Hf
	5.9
	6.6
	5.8
	5.7
	6.9
	5.4
	5.7
	5.9
	6.6
	5.8
	5.4

	Nb
	13.5
	15.6
	15.2
	14.7
	13.2
	15.6
	15.8
	15.8
	15.9
	16.4
	14.8

	Rb
	33.6
	42.8
	48.6
	30.7
	28.7
	92.5
	95.4
	92.6
	53.5
	102.2
	94.8

	Sr
	255
	243
	269
	285
	282
	206
	200
	196
	228
	178
	190

	Ta
	1.2
	1.2
	1.3
	0.9
	1.2
	1.0
	1.1
	1.1
	1.1
	1.2
	1.1

	Th
	9.6
	10.1
	10.2
	10.3
	8.8
	9.2
	9.0
	9.3
	9.8
	7.2
	9.0

	U
	2.4
	2.3
	2.6
	2.2
	2.1
	2.5
	3.4
	2.5
	2.0
	1.9
	2.3

	V
	399
	433
	451
	409
	385
	423
	410
	398
	427
	398
	392

	Zr
	204
	205
	208
	189
	202
	199
	204
	198
	207
	219
	191

	Y
	38.5
	40.9
	40.4
	38.3
	40.1
	37.8
	39.0
	37.7
	37.7
	39.9
	35.1

	La
	34.8
	35.1
	33.6
	30.4
	35.7
	31.0
	34.2
	32.3
	34.1
	43.1
	29.3

	Ce
	73.1
	74.6
	70.3
	66.1
	73.7
	62.2
	66.9
	65.2
	71.1
	81.0
	63.1

	Pr
	8.42
	8.93
	8.59
	8.24
	8.64
	8.33
	9.16
	8.61
	8.74
	9.84
	7.85

	Nd
	32.0
	34.2
	35.3
	33.5
	33.5
	31.8
	38.1
	33.7
	37.8
	39.7
	31.6

	Sm
	7.60
	7.90
	7.60
	6.60
	8.10
	6.85
	7.38
	7.08
	7.41
	8.69
	6.52

	Eu
	1.92
	1.93
	1.86
	2.06
	1.74
	1.64
	1.79
	1.73
	1.72
	2.16
	1.61

	Gd
	7.01
	7.38
	7.32
	6.96
	8.11
	6.71
	7.30
	6.90
	7.01
	8.70
	6.63

	Tb
	1.18
	1.24
	1.25
	1.16
	1.22
	1.19
	1.25
	1.21
	1.21
	1.45
	1.12

	Dy
	7.88
	7.47
	6.84
	7.16
	7.38
	6.36
	6.98
	6.48
	6.79
	8.19
	5.93

	Ho
	1.39
	1.46
	1.35
	1.34
	1.34
	1.30
	1.39
	1.27
	1.36
	1.56
	1.29

	Er
	4.18
	4.10
	4.11
	3.92
	4.09
	3.62
	3.85
	3.48
	4.08
	4.84
	3.62

	Tm
	0.53
	0.66
	0.63
	0.60
	0.54
	0.55
	0.60
	0.57
	0.59
	0.71
	0.51

	Yb
	3.68
	3.50
	3.67
	3.70
	3.72
	3.29
	3.72
	3.57
	3.46
	4.23
	3.42

	Lu
	0.54
	0.51
	0.59
	0.55
	0.48
	0.51
	0.55
	0.51
	0.53
	0.59
	0.47

	Cu
	–
	–
	–
	–
	–
	81
	33
	54
	73
	109
	90


Appendix 1d.

	
	Colada Catalán (b)

	Sample
	qWW
	qX
	qPB
	qX
	qBR
	qBF
	qG
	qGAR
	qWW
	qWW
	qG
	qWW

	
	163
	1
	2
	2
	3
	V 
	1574
	VI
	177
	166
	1544
	204

	SiO2
	57.08
	57.43
	56.22
	57.55
	56.29
	52.05
	55.67
	50.52
	56.96
	57.81
	57.45
	57.79

	TiO2
	1.78
	1.78
	1.80
	1.81
	1.83
	1.87
	1.76
	1.80
	1.70
	1.73
	1.77
	1.77

	Al2O3
	12.7
	12.45
	12.53
	12.36
	12.56
	12.88
	12.35
	12.77
	12.39
	12.32
	12.46
	12.52

	Fe2O3
	13.64
	13.54
	13.65
	13.79
	13.89
	14.04
	12.77
	14.30
	13.3
	13.15
	13.55
	13.45

	MgO
	2.24
	2.19
	2.42
	2.02
	2.42
	2.57
	2.17
	2.92
	2.33
	2.36
	1.98
	2.27

	CaO
	6.00
	5.73
	5.76
	5.78
	6.15
	6.85
	6.4
	6.77
	5.84
	5.60
	5.26
	5.95

	Na2O
	2.75
	2.70
	2.73
	2.82
	2.54
	2.51
	2.24
	2.25
	2.60
	2.59
	2.68
	2.79

	K2O
	2.59
	2.51
	2.53
	2.50
	2.49
	0.93
	1.78
	0.86
	2.80
	2.69
	2.59
	2.61

	P2O5
	0.25
	0.23
	0.24
	0.24
	0.23
	0.23
	0.23
	0.25
	0.24
	0.24
	0.23
	0.25

	MnO
	0.18
	0.16
	0.18
	0.18
	0.2
	0.18
	0.14
	0.16
	0.19
	0.17
	0.15
	0.18

	Cr2O3
	–
	<DL
	0.002
	<DL
	0.002
	0.009
	<DL
	<DL
	–
	–
	<DL
	–

	LOI
	0.8
	1.0
	1.7
	0.7
	1.1
	5.6
	4.2
	7.1
	0.9
	1.2
	1.6
	0.5

	Total
	100.00
	99.75
	99.71
	99.75
	99.73
	99.69
	99.68
	99.7
	99.27
	99.9
	99.75
	100.04

	
	
	
	
	
	
	
	
	
	
	
	
	

	Ni
	<DL
	6
	8
	7
	8
	48
	<DL
	<DL
	7
	6
	7
	5

	Sc
	35
	33
	34
	32
	34
	36
	32
	34
	34
	33
	33
	34

	Ba
	508
	474
	478
	514
	472
	374
	1092
	382
	499
	465
	494
	511

	Co
	38
	38
	35
	39
	38
	40
	34
	40
	37
	35
	36
	37

	Cs
	2.8
	3.3
	3.5
	3.1
	2.1
	5.7
	2.5
	5.0
	2.3
	2.5
	2.4
	2.5

	Ga
	21.8
	22.0
	21.1
	21.9
	20.3
	21.0
	20.8
	23.6
	22.0
	19.9
	21.9
	22.4

	Hf
	6.3
	6.1
	6.0
	6.1
	6.2
	5.6
	6.4
	6.3
	6.0
	6.1
	6.3
	5.8

	Nb
	17.9
	16.0
	15.9
	16.4
	17.3
	15.9
	17.4
	17.4
	16.5
	16.6
	16.3
	15.8

	Rb
	98.9
	96.3
	94.7
	97.2
	89.9
	44.5
	69.5
	38.9
	101.6
	95.6
	93.3
	101.3

	Sr
	190
	204
	208
	204
	199
	321
	321
	293
	186
	175
	207
	201

	Ta
	1.1
	1.1
	1
	1.1
	1
	1.1
	1.1
	1.2
	1.1
	1.1
	1.1
	1.1

	Th
	7.8
	9.4
	8.9
	9.0
	9.3
	9.1
	9.4
	10.1
	8.0
	7.5
	8.9
	8.6

	U
	1.7
	2.2
	2.5
	2.4
	1.9
	2.6
	2.1
	2.4
	1.7
	1.5
	2.3
	2.3

	V
	365
	407
	425
	426
	381
	442
	360
	439
	350
	326
	389
	405

	Zr
	245
	207
	198
	215
	209
	207
	214
	239
	235
	229
	211
	236

	Y
	42.7
	38.1
	36.5
	39.9
	38.4
	37.2
	41.2
	36.4
	43.1
	39.9
	39.9
	42.4

	La
	45.6
	32.3
	30.3
	33.4
	31.0
	32.0
	34.1
	31.4
	42.0
	43.6
	36.6
	36.9

	Ce
	89.5
	66.3
	64.6
	69.6
	67.9
	68.9
	67.5
	68.1
	82.9
	86.0
	69.8
	74.1

	Pr
	10.59
	8.75
	8.12
	8.90
	8.49
	8.50
	9.03
	8.57
	9.96
	10.20
	9.60
	8.88

	Nd
	43.3
	33.8
	33.1
	34.8
	34.2
	35.3
	36.1
	35.7
	39.7
	41.2
	38.4
	35.5

	Sm
	9.19
	7.45
	6.87
	7.56
	7.20
	7.22
	7.56
	7.35
	8.56
	8.77
	7.92
	7.61

	Eu
	2.23
	1.80
	1.65
	1.80
	1.69
	1.68
	1.79
	1.83
	2.07
	2.16
	1.93
	1.91

	Gd
	8.64
	7.22
	6.92
	7.27
	7.24
	6.85
	7.66
	7.29
	8.12
	8.44
	7.60
	7.38

	Tb
	1.44
	1.25
	1.15
	1.26
	1.20
	1.21
	1.30
	1.25
	1.39
	1.43
	1.30
	1.27

	Dy
	8.42
	6.65
	6.50
	7.00
	6.87
	6.46
	7.26
	7.27
	8.26
	8.18
	7.02
	7.41

	Ho
	1.62
	1.37
	1.29
	1.40
	1.40
	1.35
	1.43
	1.42
	1.58
	1.58
	1.41
	1.39

	Er
	5.02
	3.74
	3.88
	3.96
	3.75
	3.99
	4.14
	4.09
	4.83
	4.87
	3.93
	4.31

	Tm
	0.71
	0.60
	0.58
	0.60
	0.59
	0.58
	0.62
	0.61
	0.72
	0.71
	0.61
	0.62

	Yb
	4.34
	3.67
	3.34
	3.78
	3.74
	3.38
	3.72
	3.68
	4.24
	4.22
	3.83
	3.77

	Lu
	0.60
	0.56
	0.49
	0.56
	0.52
	0.54
	0.54
	0.55
	0.6
	0.61
	0.55
	0.53

	Cu
	94
	66
	93
	57
	46
	63
	59
	59
	76
	77
	74
	82


Appendix 1e.

	
	Colada Cordillera (a)

	Samples
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA

	
	7
	8
	6
	2
	5
	1
	23b
	39
	3
	4

	SiO2
	51.71
	52.30
	51.34
	52.23
	51.54
	52.21
	53.14
	52.74
	52.62
	51.99

	TiO2
	1.07
	1.07
	1.08
	1.09
	1.10
	1.11
	1.11
	1.11
	1.12
	1.12

	Al2O3
	14.16
	14.16
	14.13
	14.15
	13.98
	13.96
	13.58
	13.87
	14.22
	14.07

	Fe2O3
	11.85
	12.02
	12.51
	11.84
	12.56
	12.31
	12.94
	13.08
	11.97
	12.47

	MgO
	6.17
	6.16
	6.19
	6.25
	6.53
	6.06
	4.84
	5.57
	6.14
	5.97

	CaO
	10.29
	10.19
	10.1
	9.96
	10.0
	9.77
	8.85
	9.38
	9.80
	9.74

	Na2O
	2.30
	2.27
	2.27
	2.32
	2.23
	2.28
	2.25
	2.37
	2.25
	2.26

	K2O
	1.13
	1.18
	1.14
	1.15
	1.14
	1.19
	1.69
	1.27
	1.23
	1.18

	P2O5
	0.15
	0.14
	0.15
	0.15
	0.14
	0.15
	0.15
	0.13
	0.15
	0.15

	MnO
	0.18
	0.21
	0.19
	0.19
	0.19
	0.18
	0.19
	0.22
	0.17
	0.19

	Cr2O3
	0.017
	0.016
	0.018
	0.017
	0.017
	0.016
	0.010
	0.008
	0.016
	0.017

	LOI
	0.8
	0.1
	0.7
	0.6
	0.4
	0.7
	1.2
	0.2
	0.1
	0.8

	Total
	99.84
	99.82
	99.83
	99.96
	99.83
	99.96
	99.95
	99.96
	99.8
	99.97

	
	
	
	
	
	
	
	
	
	
	

	Ni
	67
	63
	71
	54
	59
	59
	49
	46
	60
	65

	Sc
	37
	37
	37
	37
	37
	37
	36
	37
	37
	37

	Ba
	255
	238
	258
	265
	238
	290
	275
	264
	267
	273

	Co
	42
	40
	41
	40
	41
	42
	43
	45
	42
	41

	Cs
	1.5
	1.9
	1.3
	1.6
	1.3
	1.4
	1.1
	1.2
	1.5
	1.5

	Ga
	18.8
	18.1
	18.7
	17.3
	18.0
	18.0
	19.1
	19.5
	18.8
	18.3

	Hf
	3.1
	2.9
	3.0
	3.3
	2.6
	3.4
	3.4
	3.5
	2.9
	3.2

	Nb
	7.3
	6.4
	7.4
	6.3
	7.1
	7.1
	9.2
	8.1
	7.0
	8.3

	Rb
	38.2
	43.7
	38.1
	37.5
	40.0
	40.7
	61.3
	45.3
	41.4
	41.8

	Sr
	211
	194
	205
	204
	207
	216
	213
	220
	211
	208

	Ta
	0.5
	0.5
	0.5
	0.4
	0.5
	0.5
	0.6
	0.6
	0.5
	0.5

	Th
	3.6
	3.7
	3.6
	3.7
	4.0
	3.4
	4.4
	4.4
	3.6
	4.0

	U
	0.9
	0.9
	1.0
	0.9
	0.8
	1.0
	1.0
	0.9
	0.9
	0.9

	V
	317
	300
	310
	315
	316
	335
	338
	353
	335
	324

	Zr
	104
	95
	101
	98
	102
	103
	126
	110
	107
	103

	Y
	25.4
	24.2
	25.8
	24.1
	25.0
	25.8
	26.1
	27.6
	25.4
	25.6

	La
	15.4
	14.3
	15.8
	14.5
	15.6
	16.4
	17.9
	16.7
	15.7
	15.6

	Ce
	34.6
	32.1
	34.1
	33.5
	32.7
	36.8
	38.0
	38.2
	34.2
	34.7

	Pr
	3.79
	3.65
	3.91
	3.82
	3.85
	4.03
	4.38
	4.52
	3.83
	3.84

	Nd
	17.7
	17.5
	18.6
	16.2
	16.4
	19.8
	17.5
	18.3
	17.7
	17.9

	Sm
	4.1
	4.4
	4.4
	3.9
	4.2
	4.7
	4.2
	4.9
	4.2
	4.0

	Eu
	1.29
	1.18
	1.18
	1.02
	1.18
	1.02
	1.16
	1.24
	1.19
	1.13

	Gd
	4.22
	4.26
	4.47
	4.14
	4.46
	4.64
	4.38
	4.88
	4.83
	4.58

	Tb
	0.79
	0.67
	0.72
	0.66
	0.76
	0.78
	0.80
	0.71
	0.76
	0.70

	Dy
	4.22
	4.29
	4.73
	4.19
	4.61
	5.09
	4.71
	4.33
	4.53
	4.57

	Ho
	0.77
	0.82
	0.84
	0.76
	0.86
	0.86
	0.88
	0.99
	0.85
	0.84

	Er
	2.53
	2.29
	2.53
	2.41
	2.44
	2.64
	2.52
	2.85
	2.54
	2.38

	Tm
	0.36
	0.35
	0.37
	0.38
	0.40
	0.39
	0.34
	0.46
	0.37
	0.36

	Yb
	2.51
	2.36
	2.42
	1.78
	2.30
	2.16
	2.13
	2.30
	2.49
	2.27

	Lu
	0.3
	0.32
	0.30
	0.33
	0.29
	0.38
	0.35
	0.39
	0.34
	0.30

	Cu
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–


Appendix 1f.
	
	Colada Cordillera (b)

	Sample
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA
	cPA

	
	45
	24c
	26a
	42
	43
	22b
	9
	25a
	10
	20

	SiO2
	52.05
	52.71
	51.79
	52.57
	52.29
	52.6
	52.55
	52.63
	52.22
	51.22

	TiO2
	1.13
	1.14
	1.14
	1.14
	1.14
	1.15
	1.15
	1.16
	1.19
	1.07

	Al2O3
	14.12
	13.66
	14.08
	13.9
	13.93
	14.02
	13.65
	14.03
	13.73
	13.50

	Fe2O3
	11.91
	11.88
	11.88
	12.75
	12.26
	12.08
	12.58
	11.78
	13.61
	14.12

	MgO
	5.28
	5.26
	5.49
	5.96
	5.95
	5.26
	5.28
	5.42
	5.18
	5.62

	CaO
	9.70
	9.09
	9.47
	9.45
	9.51
	9.19
	9.15
	9.25
	8.98
	9.05

	Na2O
	2.65
	2.57
	2.25
	2.24
	2.35
	2.29
	2.38
	2.28
	2.42
	2.44

	K2O
	1.27
	1.49
	1.27
	1.27
	1.27
	1.51
	1.36
	1.40
	1.25
	1.26

	P2O5
	0.15
	0.15
	0.14
	0.15
	0.15
	0.14
	0.13
	0.15
	0.12
	0.14

	MnO
	0.16
	0.18
	0.18
	0.17
	0.22
	0.18
	0.16
	0.18
	0.21
	0.17

	Cr2O3
	0.015
	0.008
	0.008
	0.016
	0.015
	0.009
	0.007
	0.007
	0.011
	0.022

	LOI
	1.5
	1.8
	2.1
	0.2
	0.7
	1.5
	1.4
	1.5
	1.0
	1.3

	Total
	99.95
	99.94
	99.81
	99.82
	99.8
	99.94
	99.81
	99.79
	99.93
	99.93

	
	
	
	
	
	
	
	
	
	
	

	Ni
	56
	49
	40
	62
	69
	44
	48
	44
	46
	86

	Sc
	36
	36
	37
	35
	35
	36
	38
	37
	34
	35

	Ba
	251
	245
	269
	262
	243
	291
	313
	240
	491
	305

	Co
	40
	42
	45
	46
	43
	46
	39
	43
	42
	42

	Cs
	0.9
	0.7
	0.6
	1.2
	2.0
	0.8
	0.8
	0.7
	1.0
	1.1

	Ga
	18.8
	19.0
	20.0
	18.6
	18.3
	19.1
	17.9
	20.1
	20.8
	17.4

	Hf
	3.6
	3.5
	3.5
	3.5
	3.0
	3.1
	2.7
	2.7
	3.9
	2.5

	Nb
	7.9
	8.0
	7.9
	8.8
	8.0
	8.6
	6.7
	7.7
	7.7
	11.5

	Rb
	39.3
	45.9
	29.1
	45.2
	43.2
	37.2
	65.3
	35.5
	42.0
	41.0

	Sr
	227
	218
	234
	211
	202
	222
	210
	219
	206
	212

	Ta
	0.5
	0.5
	0.7
	0.6
	0.6
	0.6
	0.6
	0.6
	0.5
	0.5

	Th
	4.0
	3.9
	4.9
	4.5
	3.3
	4.5
	4.5
	4.4
	3.7
	3.3

	U
	1.4
	1.1
	1.0
	1.0
	0.9
	1.2
	0.9
	1.0
	0.9
	0.9

	V
	313
	331
	326
	346
	317
	356
	329
	321
	324
	314

	Zr
	112
	123
	124
	118
	108
	123
	106
	120
	103
	112

	Y
	27.7
	27.1
	27.8
	26.8
	25.8
	27.4
	25.6
	25.8
	28.6
	27.6

	La
	16.5
	17.4
	18.2
	18.7
	16.9
	18.5
	16.6
	16.7
	18.4
	16.8

	Ce
	36.4
	37.5
	38.9
	37.6
	37.3
	39.5
	35.4
	36.5
	37.3
	33.7

	Pr
	4.65
	4.25
	4.66
	4.58
	4.59
	4.44
	4.05
	4.37
	4.49
	4.28

	Nd
	16.6
	17.8
	19.8
	20.3
	19.2
	19.3
	18.2
	18.0
	19.5
	16.5

	Sm
	3.9
	4.2
	4.6
	4.2
	4.6
	4.3
	4.2
	3.4
	4.5
	4.0

	Eu
	1.35
	1.20
	1.19
	1.21
	1.30
	1.31
	1.28
	1.24
	1.25
	1.20

	Gd
	4.67
	4.47
	4.50
	4.82
	4.23
	4.84
	5.16
	3.83
	5.58
	4.32

	Tb
	0.74
	0.63
	0.75
	0.82
	0.86
	0.71
	0.79
	0.72
	0.73
	0.74

	Dy
	4.18
	4.35
	5.22
	4.46
	4.04
	4.56
	4.81
	3.94
	5.74
	4.35

	Ho
	0.91
	0.79
	0.88
	0.90
	0.89
	0.84
	0.88
	0.81
	0.90
	0.88

	Er
	2.78
	2.37
	2.73
	2.68
	2.75
	2.48
	2.50
	2.54
	2.74
	2.48

	Tm
	0.43
	0.33
	0.36
	0.41
	0.41
	0.37
	0.39
	0.35
	0.41
	0.36

	Yb
	2.60
	2.16
	2.36
	2.64
	2.26
	2.06
	2.05
	2.02
	2.46
	2.13

	Lu
	0.47
	0.37
	0.32
	0.33
	0.40
	0.33
	0.37
	0.37
	0.36
	0.33

	Cu
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–


Appendix 1g.

	
	Colada Cordillera (c)

	Sample
	qLV
	qMC
	qMD
	qWW
	qG
	qG
	qM
	qG
	qG
	qG
	qWW

	
	4
	G
	
	184
	159
	1541
	2B
	1540
	1525
	1513
	205

	SiO2
	51.79
	51.32
	51.55
	52.97
	52.62
	51.98
	51.57
	52.56
	52.19
	52.53
	53.55

	TiO2
	1.10
	1.10
	1.10
	1.09
	1.10
	1.10
	1.11
	1.11
	1.11
	1.12
	1.12

	Al2O3
	14.17
	14.18
	14.11
	13.77
	14.25
	14.42
	14.14
	14.23
	14.15
	14.14
	13.82

	Fe2O3
	11.31
	11.22
	11.23
	11.37
	11.39
	10.74
	11.37
	11.19
	11.35
	11.18
	11.44

	MgO
	6.39
	6.55
	6.47
	6.19
	6.13
	6.45
	6.58
	6.11
	6.04
	6.03
	5.73

	CaO
	9.88
	10.11
	10.01
	9.92
	10.04
	10.35
	10.24
	10.03
	10.24
	9.94
	9.65

	Na2O
	2.06
	2.06
	2.10
	2.38
	2.35
	2.28
	2.09
	2.32
	2.34
	2.35
	2.44

	K2O
	0.53
	0.53
	0.53
	1.05
	1.15
	1.03
	0.53
	1.12
	1.10
	1.11
	1.15

	P2O5
	0.14
	0.13
	0.14
	0.13
	0.13
	0.13
	0.13
	0.14
	0.14
	0.14
	0.14

	MnO
	0.17
	0.16
	0.18
	0.20
	0.19
	0.19
	0.17
	0.18
	0.19
	0.19
	0.17

	Cr2O3
	0.017
	0.017
	0.017
	–
	0.017
	0.016
	0.018
	0.016
	0.016
	0.017
	–

	LOI
	2.2
	2.3
	2.3
	1.1
	0.4
	1.1
	1.8
	0.7
	0.9
	1.0
	0.7

	Total
	99.73
	99.73
	99.72
	100.13
	99.76
	99.75
	99.72
	99.76
	99.76
	99.76
	99.93

	
	
	
	
	
	
	
	
	
	
	
	

	Ni
	63
	51
	56
	118
	20
	21
	11
	20
	15
	16
	48

	Sc
	39
	39
	40
	40
	36
	37
	39
	36
	36
	36
	38

	Ba
	242
	221
	227
	197
	251
	232
	241
	284
	237
	252
	267

	Co
	44
	43
	43
	41
	41
	44
	43
	42
	42
	42
	42

	Cs
	0.7
	0.4
	0.5
	0.8
	1.2
	1.5
	0.3
	1.3
	1.3
	1.2
	1.1

	Ga
	17.7
	17.7
	17.4
	18.4
	17.5
	18.3
	18.0
	18.1
	17.8
	18.4
	18.8

	Hf
	2.9
	2.8
	3.1
	2.7
	3.2
	3.5
	3.1
	3.4
	3.2
	3.5
	3.1

	Nb
	8.0
	7.7
	7.5
	6.9
	7.7
	7.6
	7.2
	8.1
	7.7
	7.9
	8.5

	Rb
	21.4
	18.6
	19.0
	34.9
	37.3
	38.1
	12.2
	39.7
	39.0
	39.5
	42.3

	Sr
	247
	242
	233
	187
	210
	212
	234
	207
	221
	216
	192

	Ta
	0.5
	0.5
	0.5
	0.4
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5

	Th
	3.6
	3.5
	3.4
	2.5
	3.8
	3.3
	3.3
	3.9
	3.8
	3.7
	3.6

	U
	0.9
	0.7
	0.8
	0.6
	0.9
	0.9
	0.7
	0.9
	0.9
	0.9
	0.8

	V
	332
	324
	323
	306
	309
	316
	319
	308
	323
	313
	315

	Zr
	110
	107
	108
	98
	107
	110
	107
	113
	109
	110
	120

	Y
	25.4
	22.7
	24.2
	22.5
	24.2
	25.0
	22.4
	24.7
	25.3
	24.8
	24.5

	La
	15.9
	14.1
	15.2
	14.6
	14.7
	15.2
	14.2
	15.2
	14.8
	15.4
	17.3

	Ce
	34.0
	30.6
	33.5
	30.0
	30.9
	31.6
	30.8
	32.6
	31.4
	32.0
	34.7

	Pr
	4.4
	3.88
	4.22
	3.78
	4.13
	4.21
	3.93
	4.25
	4.13
	4.37
	4.29

	Nd
	18.8
	16.6
	18.8
	16.1
	16.7
	17.0
	17.3
	18.2
	17.1
	17.8
	18.3

	Sm
	4.19
	3.79
	4.32
	4.00
	3.86
	4.11
	3.96
	3.95
	3.94
	4.03
	4.31

	Eu
	1.21
	1.11
	1.18
	1.28
	1.16
	1.20
	1.15
	1.20
	1.18
	1.22
	1.30

	Gd
	4.50
	4.16
	4.40
	4.26
	4.17
	4.29
	4.14
	4.25
	4.24
	4.30
	4.39

	Tb
	0.80
	0.73
	0.80
	0.78
	0.74
	0.76
	0.73
	0.75
	0.76
	0.77
	0.79

	Dy
	4.49
	4.09
	4.42
	4.54
	4.33
	4.32
	4.11
	4.29
	4.42
	4.28
	4.53

	Ho
	0.92
	0.86
	0.94
	0.87
	0.86
	0.90
	0.86
	0.89
	0.89
	0.87
	0.88

	Er
	2.73
	2.47
	2.79
	2.63
	2.52
	2.54
	2.63
	2.54
	2.5
	2.67
	2.72

	Tm
	0.40
	0.39
	0.42
	0.39
	0.37
	0.39
	0.38
	0.39
	0.40
	0.39
	0.41

	Yb
	2.33
	2.20
	2.29
	2.32
	2.30
	2.39
	2.20
	2.32
	2.35
	2.34
	2.39

	Lu
	0.37
	0.35
	0.36
	0.32
	0.34
	0.36
	0.35
	0.34
	0.36
	0.35
	0.35

	Cu
	79
	107
	102
	142
	100
	101
	64
	89
	70
	69
	31


Appendix 1h.

	
	Colada Cordillera (d)

	Sample
	qLV
	qLV
	qLV
	qBR
	qKN
	qLV
	qBR
	qLV
	qLV
	qLV

	
	27
	9
	7
	4
	046A
	14
	7
	53
	48
	18B

	SiO2
	52.10
	52.39
	52.58
	50.97
	53.2
	52.93
	53.04
	53.36
	52.94
	53.13

	TiO2
	1.13
	1.13
	1.13
	1.13
	1.14
	1.14
	1.14
	1.16
	1.17
	1.18

	Al2O3
	14.15
	14.33
	14.24
	14.81
	13.74
	14.3
	13.95
	13.8
	13.92
	13.98

	Fe2O3
	11.21
	11.63
	11.58
	11.70
	11.83
	11.35
	12.02
	11.79
	12.03
	11.65

	MgO
	6.20
	6.04
	5.96
	6.00
	5.80
	5.65
	5.19
	5.19
	5.57
	5.35

	CaO
	9.59
	9.88
	9.92
	9.85
	9.50
	9.73
	8.79
	8.73
	9.39
	9.26

	Na2O
	2.36
	2.34
	2.40
	2.10
	2.46
	2.50
	2.58
	2.65
	2.21
	2.62

	K2O
	1.14
	1.21
	1.11
	1.18
	1.12
	1.16
	1.31
	1.28
	0.81
	1.30

	P2O5
	0.13
	0.13
	0.14
	0.17
	0.13
	0.13
	0.14
	0.13
	0.15
	0.15

	MnO
	0.17
	0.18
	0.18
	0.15
	0.19
	0.19
	0.16
	0.16
	0.18
	0.20

	Cr2O3
	0.017
	0.017
	0.017
	0.013
	̶
	0.016
	0.007
	0.007
	0.007
	0.015

	LOI
	1.5
	0.4
	0.4
	1.6
	0.7
	0.6
	1.4
	1.5
	1.3
	0.9

	Total
	99.72
	99.72
	99.68
	99.72
	99.81
	99.72
	99.73
	99.75
	99.72
	99.73

	
	
	
	
	
	
	
	
	
	
	

	Ni
	22
	25
	27
	37
	32
	20
	13
	14
	9
	24

	Sc
	39
	39
	39
	37
	42
	39
	38
	39
	40
	39

	Ba
	266
	260
	577
	329
	211
	275
	287
	268
	321
	325

	Co
	43
	46
	48
	49
	38
	41
	44
	42
	44
	43

	Cs
	1.1
	1.6
	1.7
	0.9
	1
	0.8
	1.1
	1.2
	2.1
	1.8

	Ga
	17.8
	18.8
	18.7
	17.2
	18.9
	18.5
	19.1
	18.4
	19.0
	18.5

	Hf
	3.1
	3.2
	2.9
	3.6
	3.1
	3.3
	3.5
	3.2
	3.5
	3.2

	Nb
	7.8
	8.0
	7.6
	8.5
	7.0
	7.9
	7.8
	7.9
	8.4
	8.9

	Rb
	39.3
	43.4
	41.6
	37.4
	36.9
	31.7
	44.1
	45.4
	30.5
	49.1

	Sr
	224
	219
	239
	251
	192
	227
	217
	222
	239
	230

	Ta
	0.5
	0.5
	0.4
	0.5
	0.7
	0.5
	0.5
	0.5
	0.5
	0.6

	Th
	4.1
	3.8
	3.8
	4.3
	3.6
	4.3
	4.1
	4.5
	4.4
	4.6

	U
	0.8
	0.9
	1
	0.9
	0.9
	0.9
	1.3
	1.1
	1.1
	1.3

	V
	338
	347
	348
	277
	311
	331
	343
	361
	366
	358

	Zr
	111
	112
	109
	125
	97
	110
	114
	119
	121
	121

	Y
	25.9
	25.4
	27.7
	24.4
	25.1
	25.0
	25.3
	24.8
	26.6
	26.3

	La
	15.3
	15.9
	16.3
	18.3
	13.4
	16.1
	16.1
	16.2
	16.7
	17.5

	Ce
	32.7
	34.7
	34.1
	39.3
	29.9
	33.8
	34.4
	35.0
	36.9
	36.6

	Pr
	4.22
	4.41
	4.38
	5.01
	3.45
	4.37
	4.53
	4.42
	4.66
	4.67

	Nd
	18.3
	18.2
	19.6
	21.5
	15.5
	18.8
	18.4
	18.4
	20.4
	19.9

	Sm
	4.21
	4.13
	4.26
	4.47
	3.79
	4.07
	4.25
	4.21
	4.58
	4.54

	Eu
	1.22
	1.2
	1.22
	1.21
	1.29
	1.25
	1.18
	1.18
	1.26
	1.23

	Gd
	4.45
	4.33
	4.75
	4.56
	4.34
	4.44
	4.46
	4.44
	4.88
	4.61

	Tb
	0.80
	0.78
	0.83
	0.77
	0.79
	0.81
	0.78
	0.80
	0.87
	0.83

	Dy
	4.52
	4.51
	4.65
	4.24
	4.74
	4.50
	4.33
	4.51
	4.83
	4.69

	Ho
	0.91
	0.91
	0.96
	0.86
	0.95
	0.93
	0.88
	0.89
	1.00
	0.97

	Er
	2.76
	2.77
	2.87
	2.40
	2.68
	2.72
	2.58
	2.75
	2.98
	2.86

	Tm
	0.41
	0.39
	0.42
	0.38
	0.41
	0.41
	0.37
	0.40
	0.45
	0.44

	Yb
	2.28
	2.24
	2.37
	2.35
	2.48
	2.36
	2.38
	2.26
	2.55
	2.48

	Lu
	0.36
	0.37
	0.37
	0.35
	0.36
	0.37
	0.34
	0.37
	0.40
	0.39

	Cu
	146
	98
	115
	113
	127
	79
	59
	65
	79
	64


Appendix 1i.

	
	Colada Cordillera (e)

	Sample
	qLB
	qLB
	qLV
	qBR
	qWW
	qWW
	qPG
	qPG
	qPG
	qBR
	qCOR

	
	5
	14
	89A
	2A
	164
	197
	44
	31
	11
	12
	

	SiO2
	52.67
	53.27
	53.36
	50.97
	51.69
	52.52
	52.41
	52.74
	52.81
	49.54
	52.33

	TiO2
	1.19
	1.19
	1.20
	1.06
	1.06
	1.07
	1.19
	1.20
	1.19
	1.21
	1.23

	Al2O3
	14.12
	13.83
	13.88
	15.71
	14.09
	14.11
	14.15
	14.04
	13.86
	13.92
	14.17

	Fe2O3
	11.65
	12.14
	12.13
	11.35
	10.89
	11.18
	11.56
	11.65
	11.90
	12.26
	12.03

	MgO
	5.80
	5.29
	5.38
	5.67
	6.36
	6.40
	5.50
	5.19
	5.33
	6.08
	5.69

	CaO
	9.39
	8.82
	9.22
	10.15
	9.99
	10.34
	9.44
	9.25
	9.04
	9.26
	9.10

	Na2O
	2.32
	2.37
	2.44
	2.16
	2.26
	2.24
	2.65
	2.68
	2.48
	2.06
	2.36

	K2O
	1.20
	1.42
	0.75
	1.10
	1.08
	1.08
	1.28
	1.33
	1.35
	0.56
	1.47

	P2O5
	0.16
	0.15
	0.13
	0.16
	0.15
	0.13
	0.14
	0.16
	0.14
	0.14
	0.16

	MnO
	0.16
	0.18
	0.18
	0.15
	0.17
	0.20
	0.16
	0.18
	0.17
	0.16
	0.21

	Cr2O3
	0.016
	0.007
	0.006
	0.015
	–
	–
	0.014
	0.013
	0.008
	0.007
	0.013

	LOI
	1.0
	1.1
	1.0
	1.2
	1.3
	0.9
	1.3
	1.3
	1.5
	4.6
	1.0

	Total
	99.73
	99.73
	99.71
	99.71
	99.07
	100.17
	99.75
	99.75
	99.76
	99.75
	99.74

	
	
	
	
	
	
	
	
	
	
	
	

	Ni
	19
	8
	10
	31
	155
	51
	45
	45
	42
	33
	46

	Sc
	38
	39
	40
	35
	37
	39
	38
	38
	40
	41
	39

	Ba
	266
	281
	299
	319
	243
	232
	269
	283
	276
	178
	286

	Co
	44
	43
	45
	46
	40
	40
	41
	39
	40
	43
	40

	Cs
	1.6
	1.0
	4.1
	0.7
	0.5
	0.9
	1.2
	1.4
	0.7
	1.0
	2.0

	Ga
	18.5
	18.6
	19.3
	17.6
	16.9
	17.8
	18.0
	18.6
	18.4
	18.7
	17.9

	Hf
	3.3
	3.2
	3.4
	3.2
	2.9
	2.9
	3.2
	3.3
	3.2
	3.4
	3.7

	Nb
	8.1
	7.8
	8.1
	7.6
	8.8
	7.8
	7.7
	8.6
	8.1
	7.6
	8.1

	Rb
	42.7
	47.5
	53.6
	34.3
	24.1
	32.6
	38.3
	46.4
	37.6
	13.2
	53.0

	Sr
	209
	202
	254
	270
	197
	198
	216
	214
	209
	221
	208

	Ta
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	0.7
	0.5

	Th
	4.2
	4.5
	4.9
	3.8
	2.7
	3.2
	3.9
	4.4
	4.8
	4.9
	4.5

	U
	1.1
	1.3
	1.1
	0.8
	0.6
	0.9
	1.0
	1.1
	1.1
	1.1
	1.1

	V
	334
	353
	373
	254
	278
	298
	314
	330
	333
	331
	329

	Zr
	112
	114
	122
	114
	107
	108
	108
	112
	114
	117
	116

	Y
	25.0
	27.4
	24.9
	21.7
	22.5
	22.5
	25.2
	26.5
	27.0
	25.8
	26.6

	La
	15.9
	17.2
	16.6
	16.9
	19.7
	15.9
	15.9
	17.6
	17.4
	16.7
	17.3

	Ce
	34.5
	36.2
	35.8
	37.2
	38.6
	32.6
	33.9
	36.9
	36.8
	36.9
	37.2

	Pr
	4.42
	4.68
	4.49
	4.63
	4.67
	3.98
	4.29
	4.79
	4.59
	4.64
	4.69

	Nd
	19.3
	20.2
	19.2
	20.2
	19.8
	16.7
	17.3
	19.7
	18.4
	17.7
	19.4

	Sm
	4.25
	4.37
	4.41
	4.11
	4.47
	4.08
	4.08
	4.40
	4.42
	4.53
	4.47

	Eu
	1.18
	1.16
	1.21
	1.18
	1.36
	1.23
	1.18
	1.32
	1.26
	1.22
	1.25

	Gd
	4.33
	4.66
	4.50
	4.17
	4.63
	4.28
	4.37
	4.53
	4.58
	4.31
	4.58

	Tb
	0.74
	0.81
	0.81
	0.71
	0.79
	0.75
	0.76
	0.80
	0.80
	0.79
	0.79

	Dy
	4.18
	4.43
	4.52
	4.13
	4.73
	4.38
	4.44
	4.63
	4.63
	4.58
	4.54

	Ho
	0.89
	0.89
	0.92
	0.81
	0.91
	0.85
	0.90
	0.97
	0.96
	0.91
	0.95

	Er
	2.60
	2.77
	2.76
	2.22
	2.88
	2.61
	2.67
	2.72
	2.72
	2.55
	2.67

	Tm
	0.38
	0.38
	0.4
	0.34
	0.40
	0.37
	0.37
	0.41
	0.41
	0.40
	0.40

	Yb
	2.41
	2.34
	2.44
	2.12
	2.43
	2.27
	2.35
	2.50
	2.39
	2.47
	2.45

	Lu
	0.33
	0.35
	0.36
	0.31
	0.35
	0.33
	0.35
	0.38
	0.37
	0.35
	0.36

	Cu
	46
	89
	95
	97
	110
	92
	95
	92
	60
	92
	121


Appendix 1j.

	
	Colada Muralha (a)

	Sample
	cPA
	cPA
	cPA
	cPA
	qE
	qG
	qD
	qE
	qLV
	qG
	qD

	
	17
	16
	15
	18
	29A
	12
	44
	23
	12
	10
	4A

	SiO2
	56.95
	57.11
	56.15
	57.13
	55.63
	56.50
	53.75
	54.95
	55.64
	54.61
	54.21

	TiO2
	1.50
	1.50
	1.49
	1.48
	1.48
	1.48
	1.45
	1.47
	1.52
	1.52
	1.53

	Al2O3
	12.67
	12.76
	13.04
	12.68
	13.04
	12.88
	13.6
	13.03
	13.09
	13.29
	13.46

	Fe2O3
	13.11
	13.29
	13.34
	13.05
	12.72
	12.44
	12.71
	12.98
	12.92
	12.57
	12.62

	MgO
	3.04
	3.07
	3.30
	2.79
	3.43
	3.26
	4.19
	3.31
	3.24
	3.86
	4.21

	CaO
	6.52
	6.53
	6.77
	6.20
	6.83
	6.65
	8.12
	6.69
	7.05
	7.45
	7.88

	Na2O
	2.57
	2.45
	2.58
	2.53
	2.68
	2.63
	2.46
	2.75
	2.69
	2.58
	2.60

	K2O
	2.16
	2.22
	2.14
	2.19
	2.27
	2.07
	1.36
	2.30
	2.22
	1.28
	1.77

	P2O5
	0.23
	0.23
	0.22
	0.23
	0.22
	0.21
	0.23
	0.25
	0.21
	0.22
	0.22

	MnO
	0.17
	0.17
	0.18
	0.15
	0.16
	0.15
	0.18
	0.16
	0.19
	0.23
	0.16

	Cr2O3
	0.001
	0.001
	0.001
	0.001
	<DL
	0.002
	0.003
	<DL
	0.002
	0.002
	0.003

	LOI
	1.0
	0.6
	0.7
	1.5
	1.3
	1.5
	1.7
	1.9
	0.9
	2.1
	1.1

	Total
	99.93
	99.93
	99.92
	99.94
	99.74
	99.76
	99.72
	99.74
	99.72
	99.74
	99.74

	
	
	
	
	
	
	
	
	
	
	
	

	Ni
	26
	22
	26
	19
	9
	9
	7
	12
	15
	10
	10

	Sc
	33
	33
	34
	33
	36
	34
	37
	35
	37
	35
	36

	Ba
	430
	433
	408
	420
	390
	373
	408
	432
	431
	373
	331

	Co
	39
	37
	39
	35
	39
	36
	41
	40
	40
	41
	38

	Cs
	2.9
	3.1
	3.0
	5.4
	2.0
	2.2
	2.3
	2.6
	2.2
	2.0
	1.8

	Ga
	20.8
	21.6
	21.7
	22.1
	20.7
	20.1
	21.4
	20.2
	18.9
	18.8
	20.1

	Hf
	4.3
	5.5
	5.3
	5.0
	4.9
	4.1
	4.2
	4.9
	5.1
	5.0
	4.3

	Nb
	13.8
	13.9
	13.9
	14.0
	14.6
	13.8
	14.0
	14.5
	14.1
	13.9
	12.9

	Rb
	80.1
	81.2
	77.7
	88.3
	79.9
	67.8
	69.7
	80.8
	84.8
	66.6
	60.5

	Sr
	191
	199
	201
	207
	201
	202
	244
	194
	206
	216
	223

	Ta
	1.0
	1.0
	1.0
	1.2
	0.9
	1.0
	0.8
	0.9
	1.0
	1.0
	0.9

	Th
	6.3
	7.3
	7.5
	7.1
	7.1
	6.4
	6.3
	7.4
	6.9
	6.5
	5.2

	U
	2.0
	2.0
	2.0
	2.2
	1.9
	2.2
	1.6
	2.1
	2.2
	2.0
	1.8

	V
	396
	407
	377
	380
	379
	374
	372
	368
	382
	383
	372

	Zr
	185
	180
	173
	186
	192
	161
	169
	189
	175
	163
	142

	Y
	41.2
	38.5
	38.0
	42.1
	34.1
	31.7
	31.6
	37.5
	36.1
	31.5
	27.1

	La
	31.5
	30.7
	29.2
	33.1
	26.5
	24.2
	23.8
	28.7
	26.0
	24.0
	21.0

	Ce
	60.8
	60.5
	61.0
	60.8
	53.5
	48.9
	48.4
	56.6
	54.8
	50.2
	43.1

	Pr
	7.59
	7.14
	6.75
	7.50
	7.10
	6.58
	6.40
	7.55
	6.84
	6.64
	5.86

	Nd
	28.6
	28.8
	29.0
	30.1
	28.9
	27.6
	26.9
	32.2
	29.1
	26.6
	25.1

	Sm
	6.30
	6.60
	6.60
	6.80
	6.46
	5.66
	5.78
	6.69
	6.06
	5.95
	5.14

	Eu
	1.70
	1.710
	1.73
	1.71
	1.62
	1.53
	1.58
	1.72
	1.54
	1.58
	1.44

	Gd
	6.44
	6.76
	6.86
	6.56
	6.54
	6.01
	6.16
	7.04
	6.35
	6.04
	5.25

	Tb
	1.22
	1.04
	1.05
	1.17
	1.11
	1.07
	1.03
	1.20
	1.12
	1.07
	0.90

	Dy
	7.38
	7.68
	6.66
	7.05
	6.47
	6.00
	5.94
	6.89
	6.21
	6.05
	5.33

	Ho
	1.33
	1.31
	1.28
	1.29
	1.33
	1.21
	1.22
	1.41
	1.29
	1.21
	1.10

	Er
	3.78
	3.87
	3.69
	3.84
	3.65
	3.58
	3.51
	4.02
	3.82
	3.56
	3.12

	Tm
	0.60
	0.56
	0.59
	0.57
	0.54
	0.54
	0.52
	0.60
	0.56
	0.51
	0.46

	Yb
	3.31
	3.32
	3.14
	3.38
	3.47
	3.34
	3.16
	3.62
	3.34
	3.47
	2.98

	Lu
	0.54
	0.50
	0.57
	0.56
	0.50
	0.49
	0.47
	0.52
	0.53
	0.49
	0.43

	Cu
	–
	–
	–
	–
	90
	84
	91
	52
	69
	106
	105


Appendix 1k.

	
	Colada Muralha (b)

	Sample
	qPT
	qN
	qN
	qEG
	qEG
	qEG
	qG
	qG
	qN
	qBR
	qBR

	
	17
	1A
	1B
	10
	11
	12
	158A
	158B
	5
	17 B
	17 A

	SiO2
	53.59
	54.14
	54.34
	53.92
	54.34
	54.88
	54.27
	54.37
	56.30
	50.40
	54.41

	TiO2
	1.53
	1.53
	1.47
	1.46
	1.47
	1.44
	1.46
	1.51
	1.49
	1.58
	1.52

	Al2O3
	13.37
	13.20
	13.09
	13.26
	13.08
	13.16
	13.09
	13.28
	13.06
	13.87
	13.28

	Fe2O3
	12.76
	13.05
	13.13
	12.87
	12.90
	12.68
	13.22
	12.55
	12.70
	13.36
	12.89

	MgO
	4.29
	3.88
	3.84
	4.02
	4.04
	3.93
	3.70
	3.94
	3.09
	3.00
	3.85

	CaO
	8.09
	7.53
	7.44
	7.67
	7.55
	7.48
	7.35
	7.33
	7.06
	6.31
	7.78

	Na2O
	2.57
	2.46
	2.46
	2.41
	2.36
	2.29
	2.51
	2.42
	2.80
	2.80
	2.71

	K2O
	0.97
	1.20
	1.32
	1.12
	1.32
	1.19
	1.43
	1.13
	2.04
	2.46
	1.80

	P2O5
	0.22
	0.21
	0.21
	0.20
	0.22
	0.20
	0.22
	0.20
	0.20
	0.24
	0.22

	MnO
	0.18
	0.17
	0.18
	0.18
	0.18
	0.17
	0.18
	0.18
	0.16
	0.12
	0.18

	Cr2O3
	0.004
	<DL
	<DL
	0.003
	0.002
	0.002
	<DL
	<DL
	0.002
	0.004
	0.003

	LOI
	2.1
	2.3
	2.2
	2.6
	2.3
	2.3
	2.3
	2.9
	0.9
	5.6
	1.1

	Total
	99.72
	99.71
	99.73
	99.70
	99.71
	99.72
	99.73
	99.75
	99.75
	99.77
	99.75

	
	
	
	
	
	
	
	
	
	
	
	

	Ni
	5
	39
	23
	38
	33
	40
	<DL
	24
	8
	23
	25

	Sc
	38
	38
	37
	37
	38
	38
	36
	34
	37
	40
	39

	Ba
	339
	390
	394
	482
	446
	375
	527
	384
	378
	367
	348

	Co
	41
	41
	40
	40
	41
	41
	38
	40
	38
	27
	40

	Cs
	3.0
	2.4
	2.2
	2.0
	1.6
	2.1
	2.6
	2.2
	2.5
	1.5
	3.0

	Ga
	21.9
	20.9
	20.5
	18.9
	19.2
	20.0
	20.5
	20.7
	20.0
	21.4
	20.1

	Hf
	4.9
	5.1
	4.8
	4.4
	4.5
	4.8
	5.0
	5.2
	4.8
	5.0
	4.2

	Nb
	13.9
	13.9
	13.2
	13.2
	13
	13.6
	13.9
	14.3
	13.4
	13.2
	12.6

	Rb
	51.2
	56
	62.3
	48.4
	50.5
	56.2
	74.4
	61.1
	77.3
	61.0
	64.5

	Sr
	239
	227
	217
	241
	223
	237
	210
	216
	211
	256
	220

	Ta
	0.8
	0.9
	1.0
	0.9
	0.9
	0.8
	0.9
	0.9
	0.8
	0.9
	0.8

	Th
	6.6
	7.4
	7.2
	7.0
	6.5
	6.8
	6.6
	6.4
	7.2
	6.2
	6.0

	U
	1.5
	1.6
	1.7
	1.6
	1.5
	1.5
	1.8
	1.5
	2.4
	3.9
	2.2

	V
	373
	387
	369
	370
	373
	377
	350
	363
	375
	271
	353

	Zr
	150
	180
	171
	160
	160
	167
	189
	172
	177
	150
	145

	Y
	29.9
	32.8
	32.9
	33.9
	31.5
	33.9
	31.8
	33.4
	31.9
	30.6
	30.4

	La
	21.8
	24.7
	24.5
	24.1
	24.1
	25.8
	24.7
	23.8
	23.9
	22.7
	22.6

	Ce
	46.7
	52.6
	51.9
	52.0
	51.6
	56.6
	52.0
	49.7
	51.9
	49.1
	48.2

	Pr
	5.93
	6.50
	6.54
	6.53
	6.45
	7.00
	6.73
	6.62
	6.31
	6.12
	5.93

	Nd
	25.6
	26.7
	27.1
	27.2
	26.9
	29.4
	28.1
	26
	26.3
	24.7
	23.4

	Sm
	5.40
	6.23
	6.14
	5.72
	5.55
	6.23
	6.15
	5.72
	5.83
	5.42
	5.43

	Eu
	1.46
	1.51
	1.53
	1.42
	1.48
	1.58
	1.55
	1.52
	1.53
	1.51
	1.46

	Gd
	5.50
	6.11
	6.11
	5.99
	5.71
	6.19
	6.36
	6.19
	6.08
	5.51
	5.58

	Tb
	0.97
	1.09
	1.11
	1.05
	1.02
	1.09
	1.08
	1.04
	1.06
	0.95
	0.95

	Dy
	5.26
	6.08
	6.10
	5.72
	5.92
	6.28
	6.20
	6.02
	5.91
	5.30
	5.40

	Ho
	1.07
	1.24
	1.25
	1.20
	1.18
	1.21
	1.30
	1.21
	1.21
	1.08
	1.12

	Er
	3.13
	3.67
	3.61
	3.46
	3.47
	3.78
	3.64
	3.45
	3.62
	3.06
	3.20

	Tm
	0.43
	0.55
	0.54
	0.53
	0.50
	0.56
	0.56
	0.51
	0.55
	0.47
	0.48

	Yb
	3.00
	3.17
	3.20
	3.03
	2.98
	3.14
	3.39
	3.16
	3.14
	2.87
	2.92

	Lu
	0.42
	0.50
	0.48
	0.47
	0.47
	0.49
	0.50
	0.47
	0.49
	0.42
	0.41

	Cu
	94
	61
	51
	68
	81
	44
	76
	65
	76
	97
	99


Appendix 1l.

	
	Colada UR-13
	Colada Coxilha

	Sample
	qWW
	qWW
	qWW
	qWW
	qD
	qPT
	qD
	qPT
	qD
	qPT
	qPT

	
	209
	183A
	191
	167
	5B
	18
	5A
	19B 
	41
	19A
	20

	SiO2
	53.05
	52.62
	55.62
	52.66
	54.47
	53.94
	54.5
	53.55
	53.66
	53.63
	53.86

	TiO2
	1.35
	1.36
	1.28
	1.32
	1.74
	1.74
	1.75
	1.76
	1.71
	1.73
	1.73

	Al2O3
	13.69
	13.60
	14.56
	13.56
	12.92
	13.02
	13.03
	12.99
	12.97
	13.12
	13.16

	Fe2O3
	12.55
	12.52
	10.19
	12.21
	14.04
	13.93
	13.46
	13.92
	14.31
	13.60
	14.2

	MgO
	4.81
	5.07
	3.87
	5.20
	3.48
	3.47
	3.60
	3.54
	3.49
	3.74
	3.64

	CaO
	8.87
	8.81
	7.77
	8.83
	7.34
	7.38
	7.24
	7.31
	7.52
	7.82
	7.33

	Na2O
	2.69
	2.66
	2.38
	2.52
	2.78
	2.85
	2.73
	2.86
	2.84
	2.75
	2.86

	K2O
	1.05
	0.94
	2.23
	0.95
	1.87
	1.80
	1.88
	1.75
	1.77
	1.34
	1.76

	P2O5
	0.18
	0.18
	0.20
	0.19
	0.26
	0.27
	0.26
	0.26
	0.29
	0.26
	0.27

	MnO
	0.19
	0.20
	0.15
	0.22
	0.20
	0.19
	0.19
	0.22
	0.22
	0.19
	0.21

	Cr2O3
	–
	–
	–
	–
	0.002
	0.003
	0.002
	0.002
	<DL
	0.002
	0.002

	LOI
	1.31
	1.42
	1.93
	2.12
	0.60
	1.10
	1.10
	1.50
	1.00
	1.50
	0.70

	Total
	99.73
	99.38
	100.19
	99.77
	99.74
	99.7
	99.74
	99.72
	99.74
	99.71
	99.71

	
	
	
	
	
	
	
	
	
	
	
	

	Ni
	38
	130
	189
	123
	7
	9
	7
	10
	11
	7
	11

	Sc
	37
	36
	32
	36
	36
	38
	36
	38
	37
	39
	39

	Ba
	430
	311
	455
	332
	391
	374
	377
	394
	392
	395
	361

	Co
	41
	40
	31
	39
	42
	40
	41
	41
	41
	41
	41

	Cs
	4.5
	2.8
	0.6
	1.9
	1.7
	3.4
	1.8
	2.9
	2.4
	2.4
	2.2

	Ga
	21.4
	20.2
	18.8
	18.7
	20.9
	19.8
	19.6
	20.6
	22.1
	19.4
	18.9

	Hf
	3.7
	3.5
	5.1
	3.8
	5.1
	4.9
	4.8
	5.1
	4.7
	4.7
	4.5

	Nb
	9.8
	10.5
	13.6
	11.4
	15.3
	16.1
	14.6
	15.4
	15.7
	15.0
	15.1

	Rb
	57.3
	51.8
	70.1
	35.9
	56.9
	64.5
	59.0
	59.5
	60.6
	61.9
	58.1

	Sr
	233
	222
	204
	212
	237
	234
	235
	233
	239
	235
	226

	Ta
	0.7
	0.7
	0.9
	0.7
	1.0
	1.0
	1.0
	0.8
	1.0
	1.1
	1.0

	Th
	4.8
	4.9
	7.2
	4.0
	6.1
	5.1
	4.8
	5.8
	5.9
	5.8
	5.4

	U
	1.1
	1.2
	0.9
	0.9
	2.0
	1.4
	1.7
	1.6
	1.5
	1.6
	1.4

	V
	365
	322
	228
	320
	390
	387
	378
	393
	390
	383
	382

	Zr
	131
	127
	193
	140
	164
	171
	161
	173
	185
	166
	171

	Y
	30.8
	29.9
	29.4
	28.7
	32
	36.2
	30.4
	32.6
	35.5
	34.8
	31.5

	La
	20.2
	19.7
	35.6
	27
	23.6
	25.5
	22.7
	23.4
	25.2
	23.3
	22.6

	Ce
	40.4
	41.0
	71.1
	53.2
	50.0
	50.0
	47.2
	50.1
	52.7
	50.4
	51.2

	Pr
	5.02
	5.17
	8.48
	6.38
	6.73
	7.05
	6.53
	6.46
	6.83
	6.42
	6.21

	Nd
	21.2
	20.5
	33.7
	26.5
	29.9
	30.6
	27.7
	26.0
	28.2
	28.0
	25.6

	Sm
	4.89
	4.72
	7.03
	5.90
	6.20
	6.43
	5.83
	6.01
	6.40
	5.93
	5.81

	Eu
	1.46
	1.51
	1.74
	1.75
	1.72
	1.77
	1.66
	1.69
	1.70
	1.60
	1.61

	Gd
	5.22
	5.03
	6.52
	6.10
	6.48
	6.89
	5.94
	6.60
	6.74
	6.52
	6.31

	Tb
	0.94
	0.92
	1.07
	1.03
	1.08
	1.17
	1.02
	1.11
	1.13
	1.08
	1.08

	Dy
	5.38
	5.34
	6.06
	6.00
	6.44
	6.10
	5.95
	5.95
	6.65
	5.80
	5.73

	Ho
	1.08
	1.16
	1.16
	1.16
	1.37
	1.33
	1.22
	1.28
	1.34
	1.24
	1.17

	Er
	3.34
	3.00
	3.61
	3.52
	3.63
	3.90
	3.43
	3.81
	3.72
	3.41
	3.66

	Tm
	0.47
	0.47
	0.51
	0.51
	0.54
	0.52
	0.49
	0.53
	0.58
	0.52
	0.52

	Yb
	2.86
	2.79
	3.17
	3.10
	3.44
	3.71
	3.28
	3.57
	3.43
	3.42
	3.36

	Lu
	0.42
	0.41
	0.44
	0.43
	0.49
	0.51
	0.48
	0.48
	0.52
	0.48
	0.48

	Cu
	141
	157
	79
	153
	88
	118
	91
	132
	129
	113
	146


