	Minerals
	 
	Muscovite
	 
	Chlorite
	 
	Ilmenite

	Major oxides wt.%
	
	
	
	
	
	
	

	
	
	Avg.
	Std. Dev.
	
	Avg.
	Std. Dev.
	
	Avg.
	Std. Dev.

	SiO2
	
	45.86
	0.61
	
	24.04
	0.18
	
	0.02
	0.015

	TiO2
	
	0.23
	0.06
	
	0.125
	0.02
	
	23.61
	7.721

	Al2O3
	
	33.58
	0.61
	
	22.145
	0.54
	
	0.14
	0.004

	Cr2O3
	
	0.04
	0.07
	
	0.05
	0.03
	
	0.05
	0.07

	FeO
	
	2.21
	0.17
	
	27.24
	3.33
	
	69.28
	5.658

	MnO
	
	0.03
	0.04
	
	–
	0.01
	
	0.11
	0.154

	MgO
	
	0.38
	0.08
	
	12.715
	2.32
	
	0.04
	0.011

	CaO
	
	bdl
	–
	
	0.01
	0.02
	
	0.01
	0.007

	Na2O
	
	1.36
	0.06
	
	0.03
	0.02
	
	0.01
	0.02

	K2O
	
	9.31
	0.23
	
	0.02
	0.02
	
	0.02
	0.008

	Totals
	
	92.99
	1.35
	
	86.325
	0.82
	
	93.3
	2.171

	Calculated mineral formulae (apfu)*

	Oxygen
	
	11
	
	14
	
	3

	Si
	
	3.13
	0.015
	
	1.675
	0.00
	
	0.001
	0.001

	Ti
	
	0.012
	0.003
	
	0.007
	0.00
	
	0.374
	0.015

	Al
	
	2.702
	0.018
	
	1.819
	0.02
	
	0.004
	0.001

	Cr
	
	0.002
	0.004
	
	0.003
	–
	
	0.001
	0.001

	Fe+3
	
	bdl
	–
	
	3.332
	0.03
	
	1.056
	0.303

	Fe+2
	
	0.126
	0.01
	
	1.588
	0.05
	
	0.659
	0.426

	Mn
	
	0.001
	0.002
	
	bdl
	–
	
	0.002
	0.002

	Mg
	
	0.038
	0.008
	
	1.320
	0.07
	
	0.001
	–

	Ca
	
	bdl
	–
	
	0.001
	–
	
	0
	–

	Na
	
	0.179
	0.007
	
	0.003
	–
	
	0.001
	0.001

	K
	
	0.811
	0.015
	
	0.002
	0.00
	
	0.001
	–

	Totals
	
	7.002
	0.01
	
	9.746
	0.01
	
	2.097
	0.137

	Calculated end-member proportions
	 
	 
	 
	 
	 
	 

	Mg mole %
	 
	 
	 
	 
	45.5
	2.12
	 
	 
	 

	Avg.=Average; Std. Dev.=Standard deviation; Fe3+ estimates from stoichiometry; Mg mole%: [(Mg / Mg+Fe) X 100]; 
bdl: below detection limit


Table 2a Electron probe microanalysis (EPMA) and structural formulae of representative minerals in WG-11B
Table 2b Electron probe microanalysis (EPMA) and structural formulae of representative minerals in WG-76
	Mineral
	
	Biotite
	
	Plagioclase
	
	Muscovite

	Major oxides wt.%
	
	
	
	
	
	
	
	

	
	Avg.
	Std. Dev.
	
	Avg.
	Std. Dev.
	
	Avg.
	Std. Dev.

	SiO2
	
	35.64
	0.54
	
	62.36
	0.46
	
	46.84
	0.95

	TiO2
	
	1.64
	0.21
	
	0.01
	0.01
	
	0.43
	0.04

	Al2O3
	
	19.46
	0.57
	
	24.35
	0.34
	
	35.98
	0.56

	Cr2O3
	
	0.02
	0.04
	
	0.01
	0.02
	
	0.02
	0.03

	FeO
	
	21.43
	1.21
	
	0.10
	0.08
	
	1.99
	0.23

	MnO
	
	0.07
	0.05
	
	0.01
	0.01
	
	bdl
	–

	MgO
	
	8.85
	0.14
	
	0.02
	0.03
	
	0.77
	0.07

	CaO
	
	0.02
	0.02
	
	5.72
	0.24
	
	0.02
	0.01

	Na2O
	
	0.30
	0.05
	
	8.50
	0.20
	
	1.16
	0.09

	K2O
	
	8.62
	0.22
	
	0.07
	0.02
	
	9.34
	0.17

	Totals
	
	96.11
	0.48
	
	101.14
	0.57
	
	96.53
	1.38

	Calculated mineral formulae (apfu)*

	Oxygen
	
	11
	
	8
	
	11

	Si
	
	2.696
	0.020
	
	2.735
	0.014
	
	3.066
	0.018

	Ti
	
	0.094
	0.012
	
	bdl
	–
	
	0.021
	0.002

	Al
	
	1.735
	0.041
	
	1.259
	0.017
	
	2.777
	0.030

	Cr
	
	0.001
	0.002
	
	bdl
	0.001
	
	0.001
	0.002

	Fe+3
	
	0.042
	0.094
	
	0.004
	0.003
	
	0.019
	0.022

	Fe+2
	
	1.314
	0.056
	
	bdl
	–
	
	0.090
	0.017

	Mn
	
	0.005
	0.004
	
	bdl
	–
	
	bdl
	–

	Mg
	
	0.998
	0.008
	
	0.001
	0.002
	
	0.075
	0.006

	Ca
	
	0.002
	0.002
	
	0.269
	0.011
	
	0.001
	0.001

	Na
	
	0.043
	0.007
	
	0.723
	0.017
	
	0.147
	0.013

	K
	
	0.832
	0.020
	
	0.004
	0.001
	
	0.781
	0.016

	Totals
	
	7.760
	0.029
	
	4.996
	0.006
	
	6.977
	0.020

	Calculated end-member proportions

	Ab mole %
	
	
	
	
	72.576
	1.263
	
	
	

	An mole %
	 
	 
	 
	 
	27.022
	1.272
	 
	 
	 

	Mg mole %
	
	43.000
	1.225
	
	
	
	
	
	

	Fe mole %
	
	57.000
	1.225
	
	
	
	
	
	

	Avg.=Average; Std. Dev.=Standard deviation; Fe3+ estimates from stoichiometry; Mg mole%: [(Mg / Mg+Fe) X 100]; An mole % = [ (Ca / (Ca +Na +K) X 100]; Ab mole %= [ (Na / (Ca +Na +K) X 100], bdl : below detection limit








Table 2c. Electron probe microanalysis (EPMA) and structural formulae of representative minerals in WG-65B
	Mineral
	 
	Plagioclase
	Biotite
	 
	Staurolite
	 
	Chlorite
	 
	Muscovite

	Major oxides wt.%
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Avg.
	Std.Dev.
	
	Avg.
	Std.Dev.
	
	Avg.
	Std.Dev.
	
	Avg.
	Std.Dev.
	
	Avg.
	Std.Dev.

	SiO2
	
	64.53
	0.20
	
	36.20
	0.05
	
	27.17
	0.23
	
	25.18
	0.31
	
	45.63
	0.54

	TiO2
	
	bdl
	–
	
	1.54
	0.05
	
	0.67
	0.12
	
	0.12
	0.01
	
	0.35
	0.02

	Al2O3
	
	21.02
	0.24
	
	19.76
	0.59
	
	53.40
	0.33
	
	23.47
	0.40
	
	36.99
	0.25

	Cr2O3
	
	0.03
	0.04
	
	0.03
	0.03
	
	0.01
	0.02
	
	0.05
	0.05
	
	0.03
	0.03

	FeO
	
	0.04
	0.05
	
	16.05
	0.30
	
	13.13
	0.24
	
	21.29
	0.27
	
	0.60
	0.03

	MnO
	
	bdl
	0.01
	
	0.11
	0.05
	
	0.25
	0.10
	
	0.09
	0.03
	
	bdl
	0.01

	MgO
	
	0.01
	0.01
	
	12.10
	0.22
	
	2.25
	0.08
	
	17.12
	0.45
	
	0.49
	0.06

	CaO
	
	2.42
	0.42
	
	0.02
	0.01
	
	0.01
	0.01
	
	0.04
	0.03
	
	0.02
	0.02

	Na2O
	
	10.11
	0.27
	
	0.42
	0.03
	
	0.01
	0.02
	
	0.02
	0.02
	
	2.54
	0.28

	K2O
	
	0.09
	0.05
	
	8.98
	0.11
	
	bdl
	0.01
	
	0.05
	0.04
	
	7.52
	0.41

	Totals
	
	98.25
	0.28
	
	95.18
	0.29
	
	96.90
	0.39
	
	87.42
	0.92
	
	94.16
	0.73

	Calculated mineral formulae (apfu)*

	Oxygen
	
	8
	
	11
	
	42
	
	14
	
	11

	Si
	
	2.887
	0.013
	
	2.702
	0.013
	
	7.592
	0.030
	
	2.601
	0.005
	
	3.028
	0.016

	Ti
	
	bdl
	–
	
	0.086
	0.003
	
	0.142
	0.026
	
	0.010
	0.001
	
	0.017
	0.001

	Al
	
	1.109
	0.011
	
	1.738
	0.044
	
	17.590
	0.070
	
	2.857
	0.021
	
	2.894
	0.021

	Cr
	
	0.001
	0.001
	
	0.002
	0.002
	
	0.002
	0.005
	
	0.004
	0.005
	
	0.002
	0.002

	Fe+3
	
	0.001
	0.002
	
	bdl
	–
	
	0.154
	0.003
	
	bdl
	–
	
	bdl
	–

	Fe+2
	
	bdl
	–
	
	1.002
	0.022
	
	2.915
	0.058
	
	1.839
	0.044
	
	0.034
	0.002

	Mn
	
	bdl
	–
	
	0.007
	0.003
	
	0.059
	0.023
	
	0.008
	0.003
	
	bdl
	0.001

	Mg
	
	0.001
	0.001
	
	1.346
	0.030
	
	0.937
	0.029
	
	2.634
	0.048
	
	0.048
	0.006

	Ca
	
	0.116
	0.020
	
	0.002
	0.001
	
	0.002
	0.003
	
	0.005
	0.003
	
	0.001
	0.001

	Na
	
	0.877
	0.024
	
	0.061
	0.004
	
	0.006
	0.011
	
	0.003
	0.005
	
	0.327
	0.038

	K
	
	0.005
	0.003
	
	0.855
	0.007
	
	0.001
	0.002
	
	0.006
	0.005
	
	0.637
	0.033

	Totals
	
	4.998
	0.008
	
	7.799
	0.010
	
	29.398
	0.035
	
	9.964
	0.011
	
	6.988
	0.007

	Calculated end-member proportions 

	Ab mole %
	
	88
	2
	
	
	
	
	
	
	
	
	
	
	
	

	An mole %
	 
	12
	2
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mg mole %
	
	
	
	
	57
	0.4
	
	24
	0.5
	
	59
	0.9
	
	
	

	Avg.=Average; Std. Dev.=Standard deviation; Fe3+ estimates from stoichiometry mole%: [(Mg / Mg+Fe) X 100]; An mole %: [ (Ca / Ca +Na +K) X 100]; Mg mole%: [(Mg / Mg+Fe) X 100]; An mole %: [ (Ca / Ca +Na +K) X 100], bdl: below detection limit


















Table 2d. Electron probe micro-analytical data and structural formulae of representative minerals in WG-66B
	Mineral
	
	garnet
	
	biotite
	
	staurolite
	
	chlorite
	
	ilmenite
	
	mica
	
	feldspar

	Texture
	 
	r
	c
	c
	r
	 
	m
	m
	nr garnet
	 
	m
	m
	 
	retro
	 
	m
	 
	m
	m
	m
	 
	m
	nr garnet

	Oxide
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SiO2
	
	36.91
	36.87
	36.79
	36.86
	
	35.77
	36.35
	36.08
	
	27.79
	27.27
	
	23.99
	
	0.03
	
	47.03
	43.19
	46.52
	
	57.36
	61.75

	TiO2
	
	0.01
	0.41
	0.09
	0
	
	1.4
	1.39
	1.29
	
	0.62
	0.57
	
	0.07
	
	52.98
	
	0.51
	0.43
	0.36
	
	0
	0

	Al2O3
	
	21.77
	21.50
	21.37
	21.5
	
	18.75
	19.2
	19.57
	
	54.82
	53.92
	
	23.59
	
	0.19
	
	36.35
	33.94
	35.71
	
	27.12
	23.75

	Cr2O3
	
	0.02
	0.09
	0.10
	0
	
	0
	0.09
	0.1
	
	0.00
	0.00
	
	0.04
	
	0.01
	
	0.05
	0.07
	0.05
	
	0
	0

	Fe2O3
	
	0.00
	1.74
	1.45
	1.56
	
	0
	0
	0
	
	0.00
	0.00
	
	0.00
	
	0.00
	
	0
	0
	0
	
	0
	0.28

	FeO
	
	34.68
	28.10
	28.18
	32.91
	
	17.01
	16.93
	17.38
	
	12.77
	13.64
	
	26.97
	
	45.05
	
	1.13
	0.87
	0.99
	
	0
	0

	MnO
	
	0.91
	3.97
	3.72
	0.8
	
	0
	0.05
	0
	
	0.10
	0.06
	
	0.16
	
	0.18
	
	0
	0.02
	0
	
	0
	0

	MgO
	
	3.10
	1.72
	1.79
	3.02
	
	11.45
	11.5
	11.36
	
	1.67
	1.60
	
	12.29
	
	0.62
	
	0.77
	0.59
	0.83
	
	0.01
	0

	CaO
	
	3.91
	6.90
	6.97
	3.77
	
	0.01
	0
	0.01
	
	0.00
	0.02
	
	0.09
	
	0.07
	
	0
	0
	0
	
	9.29
	5.63

	Na2O
	
	0.03
	0.06
	0.00
	0.02
	
	0.32
	0.25
	0.37
	
	0.00
	0.07
	
	0.05
	
	0.30
	
	1.38
	1.17
	1.37
	
	6.39
	8.42

	 K2O
	
	0.02
	0.05
	0.00
	0.02
	
	9
	8.86
	8.96
	
	0.00
	0.03
	
	0.04
	
	0.07
	
	9.22
	8.59
	9.21
	
	0.06
	0.06

	Totals
	
	101.36
	101.41
	100.46
	100.46
	
	93.69
	94.62
	95.12
	
	97.77
	97.18
	
	87.29
	
	99.50
	
	96.44
	88.87
	95.04
	
	100.23
	99.89

	Calculated mineral formulae (apfu)*
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Oxygen
	 
	12
	 
	11
	 
	46
	 
	14
	 
	3
	
	11
	 
	8

	Si
	
	2.892
	2.923
	2.941
	2.943
	
	2.730
	2.737
	2.711
	
	7.667
	7.617
	
	2.521
	
	0.001
	
	3.031
	3.016
	3.041
	
	2.565
	2.744

	Ti
	
	0.001
	0.024
	0.005
	0
	
	0.080
	0.079
	0.073
	
	0.129
	0.119
	
	0.006
	
	0.984
	
	0.025
	0.022
	0.018
	
	0.000
	0.000

	Al
	
	2.011
	2.009
	2.014
	2.024
	
	1.687
	1.704
	1.734
	
	17.833
	17.755
	
	2.923
	
	0.005
	
	2.762
	2.793
	2.752
	
	1.430
	1.244

	Cr
	
	0.001
	0.006
	0.006
	0
	
	0.000
	0.005
	0.006
	
	0.000
	0.000
	
	0.003
	
	0.000
	
	0.003
	0.004
	0.003
	
	0.000
	0.000

	Fe+3
	
	0.115
	0.104
	0.087
	0.094
	
	0.000
	0.000
	0
	
	0.000
	0.000
	
	0.154
	
	0.036
	
	0.094
	0.102
	0.096
	
	0.000
	0.009

	Fe+2
	
	2.272
	1.863
	1.884
	2.197
	
	1.086
	1.066
	1.092
	
	2.946
	3.185
	
	2.370
	
	0.931
	
	0.061
	0.051
	0.055
	
	0.000
	0.000

	Mn
	
	0.061
	0.266
	0.252
	0.054
	
	0.000
	0.003
	0
	
	0.024
	0.015
	
	0.014
	
	0.004
	
	0
	0.001
	0
	
	0.000
	0.000

	Mg
	
	0.362
	0.203
	0.213
	0.36
	
	1.302
	1.291
	1.272
	
	0.687
	0.665
	
	1.926
	
	0.023
	
	0.074
	0.061
	0.081
	
	0.001
	0.000

	Ca
	
	0.328
	0.586
	0.597
	0.322
	
	0.000
	0.000
	0
	
	0.000
	0.006
	
	0.010
	
	0.002
	
	0
	0
	0
	
	0.445
	0.268

	Na
	
	0.004
	0.009
	0.000
	0.003
	
	0.048
	0.037
	0.054
	
	0.000
	0.038
	
	0.010
	
	0.014
	
	0.173
	0.158
	0.174
	
	0.554
	0.725

	K
	
	0.000
	0.005
	0.000
	0.002
	
	0.876
	0.851
	0.859
	
	0.001
	0.009
	
	0.005
	
	0.002
	
	0.758
	0.765
	0.768
	
	0.004
	0.003

	Sum
	
	8.047
	7.998
	7.999
	7.999
	
	7.809
	7.773
	7.801
	
	29.287
	29.409
	
	9.941
	 
	2.002
	
	6.981
	6.973
	6.988
	
	4.999
	4.994

	Calculated end member proportions

	Almandine
	
	75
	64
	64
	75
	
	 
	 
	 
	
	 
	 
	
	 
	
	 
	
	 
	 
	 
	
	 
	 

	Spessartine
	
	2
	9
	9
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pyrope
	
	12
	7
	7
	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Grossular
	
	11
	20
	20
	11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mg mole%
	
	
	
	
	
	
	55
	55
	54
	
	19
	17
	 
	19
	
	
	
	
	
	
	 
	
	

	An mole%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	44
	27

	Fe3+ estimates from stoichiometry; Almandine: [(Fe / (Fe+Mg+Mn+Ca)X100], Spessartine : [(Mn / Fe+Mg+Mn+Ca)X100],  Pyrope : [(Mg / Fe+Mg+Mn+Ca)X100],  Grossular : [(Ca / Fe+Mg+Mn+Ca)X100]; Mg mole% : [(Mg / Mg+Fe)X 100]; An mole % : [ (Ca / Ca +Na +K) X 100 ]





Table 2e. Electron probe microanalysis (EPMA) and structural formulae of representative minerals in WG-16B
	Mineral
	
	Plagioclase
	
	Biotite
	
	Muscovite

	Major oxides wt.%
	
	
	
	
	
	
	

	
	
	Avg.
	Std. Dev.
	
	Avg.
	Std. Dev.
	
	Avg.
	Std. Dev.

	SiO2
	
	67.17
	0.18
	
	38.71
	0.31
	
	46.56
	0.17

	TiO2
	
	0.01
	0.02
	
	0.99
	0.09
	
	0.38
	0.11

	Al2O3
	
	20.15
	0.30
	
	18.76
	0.24
	
	34.19
	0.31

	Cr2O3
	
	0.02
	0.04
	
	0.05
	0.05
	
	0.02
	0.03

	FeO
	
	0.01
	0.02
	
	9.44
	0.26
	
	1.11
	0.10

	MnO
	
	bdl
	–
	
	0.05
	0.05
	
	0.02
	0.04

	MgO
	
	bdl
	–
	
	16.81
	0.17
	
	0.97
	0.05

	CaO
	
	1.49
	0.18
	
	bdl
	0.01
	
	bdl
	–

	Na2O
	
	10.85
	0.13
	
	0.44
	0.04
	
	1.29
	0.03

	 K2O
	
	0.15
	0.07
	
	9.07
	0.11
	
	9.57
	0.14

	Totals
	
	99.87
	0.35
	
	94.32
	0.58
	
	94.13
	0.18

	Calculated mineral formulae (apfu)*

	Oxygens
	
	8
	
	11
	
	11
	

	Si
	
	2.949
	0.010
	
	2.813
	0.007
	
	3.124
	0.010

	Ti
	
	bdl
	0.001
	
	0.054
	0.005
	
	0.019
	0.006

	Al
	
	1.043
	0.012
	
	1.607
	0.014
	
	2.705
	0.017

	Cr
	
	0.001
	0.001
	
	0.003
	0.003
	
	0.001
	0.002

	Fe+3
	
	0.001
	0.001
	
	bdl
	–
	
	–
	–

	Fe+2
	
	bdl
	–
	
	0.574
	0.017
	
	0.062
	0.006

	Mn
	
	bdl
	–
	
	0.003
	0.003
	
	0.001
	0.002

	Mg
	
	bdl
	–
	
	1.821
	0.018
	
	0.097
	0.005

	Ca
	
	0.070
	0.008
	
	bdl
	–
	
	–
	–

	Na
	
	0.924
	0.012
	
	0.062
	0.005
	
	0.168
	0.004

	K
	
	0.009
	0.003
	
	0.841
	0.013
	
	0.820
	0.014

	Totals
	
	4.996
	0.005
	
	7.779
	0.015
	
	6.998
	0.013

	Calculated end-member proportions

	An mole%
	
	7
	0.8
	
	
	
	
	
	

	Ab mole%
	
	92
	0.5
	
	
	
	
	
	

	Mg mole%
	
	
	
	
	76
	0.5
	
	
	

	Fe mole%
	
	
	
	
	24
	0.5
	
	
	

	Avg.=Average; Std. Dev.=Standard deviation; Fe3+ estimates from stoichiometry; Mg mole%: [(Mg / Mg+Fe)X 100]; An mole % = [ (Ca / (Ca +Na +K) X 100 ]; Ab mole %=[ (Na / (Ca +Na +K) X 100 ]; bdl : below detection limit
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