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[bookmark: _Hlk470859423]Supplementary Tables Raw data: electron microprobe analyses of glass shards from tephra layers


[bookmark: _Hlk480683036]a) 	Raw data (weight-percent oxide). sample 2014-NM-Gu
	[bookmark: _Hlk480683371]
	SiO2
	TiO2
	Al2O3
	Fe2O3
	MnO
	MgO
	CaO
	Na2O
	K2O
	P2O5
	BaO
	SO3
	Cl
	Total

	3_34
	74.37
	.05
	11.63
	1.37
	.08
	.02
	.24
	3.70
	4.74
	.00
	.01
	.01
	.22
	96.43

	3_35
	72.30
	.08
	11.31
	1.37
	.11
	.03
	.24
	3.58
	4.92
	.01
	.03
	.00
	.21
	94.18

	3_38
	74.46
	.08
	11.79
	1.46
	.11
	.00
	.23
	3.75
	4.65
	.00
	.00
	.02
	.23
	96.77

	3_06
	73.91
	.05
	11.71
	1.30
	.09
	.01
	.25
	3.82
	4.26
	.01
	.04
	.00
	.23
	95.68

	3_13
	74.22
	.03
	11.76
	1.41
	.11
	.01
	.24
	3.84
	4.15
	.00
	.00
	.00
	.24
	96.01

	3_14
	72.24
	.03
	11.77
	1.50
	.10
	.19
	.35
	3.62
	4.46
	.01
	.02
	.00
	.22
	94.51

	3_28
	74.60
	.02
	11.79
	1.38
	.08
	.00
	.24
	3.97
	4.39
	.00
	.01
	.00
	.22
	96.69

	3_31
	74.06
	.03
	11.82
	1.37
	.08
	.01
	.24
	3.57
	4.79
	.00
	.02
	.00
	.24
	96.24

	3_32
	72.10
	.04
	11.17
	1.42
	.12
	.09
	.29
	2.69
	4.74
	.00
	.00
	.00
	.24
	92.90

	3_21
	75.30
	.08
	12.00
	1.26
	.10
	.03
	.29
	3.54
	4.66
	.00
	.04
	.02
	.12
	97.41

	3_22
	75.94
	.06
	12.19
	1.48
	.09
	.03
	.28
	3.81
	4.61
	.00
	.00
	.00
	.11
	98.60

	3_40           
	74.25
	.06
	11.68
	1.39
	.09
	.02
	.23
	3.78
	4.82
	.01
	.03
	.00
	.24
	96.57

	3_41           
	74.26
	.05
	11.72
	1.39
	.09
	.01
	.26
	3.83
	4.34
	.01
	.05
	.01
	.23
	96.25

	3_42           
	74.17
	.06
	11.77
	1.36
	.09
	.01
	.24
	3.94
	4.30
	.00
	.00
	.01
	.22
	96.16

	3_47           
	75.00
	.05
	12.13
	1.14
	.07
	.02
	.29
	3.70
	4.57
	.00
	.00
	.05
	.12
	97.14

	3_48           
	73.81
	.03
	11.64
	1.36
	.07
	.01
	.26
	3.46
	5.16
	.00
	.01
	.03
	.22
	96.04

	3_50           
	74.62
	.06
	11.71
	1.39
	.08
	.01
	.22
	4.00
	4.23
	.00
	.00
	.00
	.22
	96.54

	3_54           
	73.11
	.03
	12.96
	1.29
	.09
	.01
	.23
	4.01
	5.36
	.04
	.04
	.00
	.17
	97.34

	3_56           
	74.40
	.04
	11.69
	1.39
	.07
	.02
	.21
	3.86
	4.62
	.00
	.00
	.02
	.25
	96.58

	3_58           
	73.86
	.03
	12.28
	1.28
	.07
	.01
	.21
	3.90
	4.92
	.00
	.01
	.01
	.20
	96.77

	3_60           
	73.08
	.04
	11.72
	1.27
	.06
	.01
	.23
	3.48
	4.87
	.00
	.00
	.00
	.22
	94.98

	3_61           
	73.87
	.04
	11.67
	1.36
	.06
	.02
	.23
	3.29
	5.24
	.00
	.01
	.01
	.23
	96.03

	3_64           
	73.39
	.04
	11.77
	1.32
	.09
	.01
	.23
	3.45
	4.92
	.01
	.00
	.01
	.23
	95.45

	3_65           
	74.00
	.06
	11.84
	1.35
	.05
	.01
	.24
	3.73
	4.81
	.00
	.04
	.01
	.21
	96.34

	3_66           
	73.89
	.04
	11.69
	1.33
	.10
	.01
	.27
	3.83
	4.56
	.00
	.00
	.02
	.20
	95.94

	3_67
	73.64
	.04
	11.81
	1.36
	.07
	.01
	.28
	3.73
	4.60
	.01
	.02
	.01
	.23
	95.82

	3_68           
	74.35
	.05
	11.76
	1.40
	.07
	.02
	.25
	3.96
	4.73
	.00
	.02
	.04
	.30
	96.95

	3_69           
	74.05
	.07
	11.69
	1.41
	.11
	.01
	.23
	3.86
	4.25
	.01
	.00
	.00
	.23
	95.92

	3_71           
	74.22
	.04
	11.79
	1.45
	.06
	.01
	.25
	3.89
	4.57
	.00
	.00
	.00
	.21
	96.48

	3_72           
	73.74
	.04
	11.81
	1.43
	.08
	.02
	.21
	3.46
	5.04
	.01
	.00
	.00
	.22
	96.05

	3_73           
	72.57
	.04
	11.34
	1.35
	.09
	.02
	.24
	3.20
	4.96
	.01
	.00
	.00
	.21
	94.03

	3_74           
	73.85
	.03
	11.73
	1.34
	.08
	.01
	.25
	3.49
	5.20
	.01
	.02
	.00
	.25
	96.25



[bookmark: _Hlk480683645]b) 	Raw data (weight-percent oxide). sample 2014-LSM-T
	
	SiO2
	TiO2
	Al2O3
	Fe2O3
	MnO
	MgO
	CaO
	Na2O
	K2O
	P2O5
	BaO
	SO3
	Cl
	Total

	2_01
	74.23
	.06
	11.62
	1.52
	.04
	.02
	.27
	3.71
	4.04
	.01
	.00
	.02
	.14
	95.69

	2_03
	71.50
	.06
	11.80
	1.60
	.08
	.01
	.29
	4.30
	3.77
	.05
	.00
	.00
	.31
	93.78

	2_04
	75.15
	.10
	11.79
	1.41
	.07
	.03
	.27
	3.84
	4.32
	.02
	.01
	.01
	.14
	97.15

	2_06
	75.16
	.07
	11.79
	1.50
	.07
	.02
	.27
	3.95
	3.97
	.00
	.01
	.00
	.16
	96.97

	2_07
	74.62
	.07
	11.60
	1.58
	.05
	.01
	.26
	4.16
	4.10
	.00
	.03
	.01
	.31
	96.80

	2_09
	74.53
	.08
	11.72
	1.39
	.03
	.03
	.28
	3.88
	3.98
	.00
	.02
	.00
	.12
	96.07

	2_10
	74.57
	.13
	11.77
	1.39
	.08
	.05
	.27
	3.47
	4.61
	.02
	.01
	.02
	.11
	96.49

	2_11
	73.82
	.04
	11.72
	1.59
	.08
	.02
	.26
	3.84
	3.91
	.02
	.00
	.00
	.18
	95.49

	2_12
	74.55
	.07
	11.77
	1.41
	.09
	.03
	.27
	3.89
	4.26
	.01
	.00
	.00
	.15
	96.50

	2_13
	74.28
	.07
	11.73
	1.37
	.07
	.03
	.30
	3.81
	4.02
	.01
	.00
	.02
	.15
	95.86

	2_14
	74.29
	.05
	11.60
	1.48
	.08
	.02
	.26
	3.93
	3.97
	.02
	.02
	.01
	.08
	95.79

	2_17
	74.39
	.03
	11.76
	1.46
	.07
	.03
	.28
	4.02
	4.21
	.01
	.00
	.00
	.05
	96.32

	2_18
	74.18
	.09
	11.82
	1.49
	.08
	.02
	.26
	3.84
	4.11
	.01
	.00
	.03
	.19
	96.10

	2_20
	74.80
	.09
	11.75
	1.41
	.06
	.02
	.26
	3.82
	3.99
	.00
	.00
	.00
	.14
	96.33

	2_21
	75.02
	.09
	11.78
	1.53
	.06
	.02
	.28
	4.02
	4.04
	.02
	.00
	.01
	.18
	97.05

	2_23
	74.80
	.08
	12.04
	.89
	.07
	.03
	.35
	3.70
	4.05
	.01
	.00
	.02
	.14
	96.17

	2_24
	74.69
	.10
	11.79
	1.47
	.06
	.03
	.27
	3.73
	3.98
	.01
	.06
	.02
	.13
	96.35

	2_25
	74.94
	.06
	11.84
	1.51
	.06
	.02
	.26
	3.97
	4.21
	.00
	.02
	.01
	.19
	97.10

	2_26
	74.78
	.08
	11.81
	1.43
	.08
	.08
	.33
	4.10
	4.46
	.00
	.03
	.08
	.42
	97.68

	2_27
	74.96
	.06
	11.86
	1.44
	.08
	.03
	.30
	3.93
	3.75
	.00
	.03
	.00
	.17
	96.62

	2_28
	74.54
	.07
	11.78
	1.50
	.07
	.02
	.24
	3.89
	4.13
	.00
	.00
	.02
	.15
	96.41

	2_29
	74.54
	.09
	11.90
	1.45
	.07
	.02
	.25
	3.75
	4.65
	.00
	.00
	.00
	.12
	96.84

	2_30
	74.82
	.08
	11.82
	1.48
	.11
	.01
	.27
	3.67
	4.57
	.00
	.03
	.00
	.18
	97.03


[bookmark: _Hlk480684406]
c) 	Raw data (weight-percent oxide). sample 2013-LSM-T
	[bookmark: _Hlk480685357]
	SiO2
	TiO2
	Al2O3
	Fe2O3
	MnO
	MgO
	CaO
	Na2O
	K2O
	P2O5
	BaO
	Cl
	Total

	6_01
	74.66
	.14
	11.85
	1.36
	.05
	.05
	.28
	3.60
	4.74
	.01
	.04
	.11
	96.88

	6_02
	71.60
	.13
	11.21
	1.33
	.05
	.04
	.30
	3.31
	4.24
	.00
	.02
	.12
	92.34

	6_03
	75.18
	.10
	11.78
	1.29
	.07
	.05
	.29
	3.66
	4.53
	.03
	.00
	.10
	97.07

	6_05
	74.63
	.14
	11.80
	1.36
	.06
	.05
	.29
	3.63
	4.53
	.00
	.02
	.09
	96.58

	6_06
	74.82
	.06
	11.83
	1.42
	.05
	.02
	.27
	3.93
	4.24
	.03
	.02
	.15
	96.83

	6_07
	75.00
	.07
	11.87
	1.42
	.06
	.04
	.27
	4.00
	4.26
	.00
	.01
	.17
	97.15

	6_08
	75.19
	.06
	11.88
	1.46
	.07
	.02
	.27
	3.94
	4.25
	.00
	.03
	.15
	97.31

	6_09
	73.52
	.10
	11.75
	1.46
	.09
	.03
	.31
	3.82
	4.59
	.00
	.02
	.14
	95.83

	6_10
	75.16
	.09
	11.86
	1.43
	.05
	.02
	.26
	3.92
	4.29
	.01
	.00
	.18
	97.26

	6_11
	75.07
	.15
	11.85
	1.44
	.08
	.04
	.30
	3.67
	4.59
	.03
	.02
	.11
	97.36

	6_12
	75.23
	.14
	11.84
	1.46
	.02
	.05
	.29
	3.84
	4.50
	.03
	.00
	.11
	97.51

	6_13
	74.52
	.05
	11.77
	1.56
	.10
	.01
	.24
	3.99
	3.88
	.00
	.03
	.24
	96.39

	6_14
	75.25
	.12
	11.85
	1.44
	.07
	.03
	.26
	3.63
	4.45
	.00
	.00
	.10
	97.20

	6_16
	74.40
	.06
	11.77
	1.61
	.11
	.01
	.26
	4.03
	4.05
	.01
	.02
	.29
	96.60

	6_17
	74.34
	.10
	11.80
	1.44
	.04
	.04
	.28
	3.61
	4.66
	.00
	.03
	.14
	96.47

	6_18
	75.31
	.07
	11.84
	1.56
	.10
	.02
	.27
	3.90
	4.42
	.01
	.00
	.18
	97.67

	6_19
	75.12
	.09
	11.79
	1.51
	.07
	.04
	.25
	3.81
	4.40
	.01
	.00
	.13
	97.22

	6_20
	75.03
	.09
	11.82
	1.50
	.04
	.03
	.26
	3.89
	4.20
	.00
	.00
	.11
	96.96

	6_21
	75.20
	.08
	11.72
	1.45
	.10
	.02
	.27
	4.02
	4.47
	.00
	.00
	.18
	97.51

	6_22
	75.46
	.08
	11.65
	1.48
	.08
	.02
	.26
	3.85
	4.27
	.00
	.03
	.14
	97.33

	6_23
	75.11
	.09
	11.73
	1.45
	.07
	.03
	.27
	3.78
	4.25
	.01
	.02
	.12
	96.93

	6_24
	74.86
	.13
	11.86
	1.43
	.06
	.03
	.30
	3.60
	4.57
	.01
	.04
	.10
	96.97

	6_25
	72.38
	.06
	11.57
	1.52
	.08
	.01
	.26
	3.94
	4.47
	.00
	.00
	.28
	94.57

	6_27
	75.22
	.11
	11.77
	1.48
	.05
	.03
	.27
	3.66
	4.56
	.03
	.00
	.12
	97.29

	6_28
	75.20
	.07
	11.79
	1.47
	.05
	.03
	.29
	3.98
	4.09
	.01
	.04
	.17
	97.19

	6_30
	74.81
	.07
	11.75
	1.45
	.04
	.02
	.26
	3.93
	3.93
	.00
	.00
	.17
	96.43

	6_31
	75.18
	.10
	11.90
	1.43
	.08
	.04
	.29
	3.70
	4.13
	.01
	.00
	.12
	96.98

	6_32
	74.03
	.05
	11.58
	1.66
	.08
	.01
	.23
	3.74
	4.34
	.00
	.00
	.32
	96.05

	6_33
	75.16
	.07
	11.78
	1.48
	.08
	.03
	.26
	3.99
	3.83
	.00
	.00
	.18
	96.86

	6_34
	75.29
	.07
	11.88
	1.46
	.05
	.03
	.24
	3.94
	4.04
	.00
	.01
	.19
	97.19

	6_35
	74.44
	.06
	11.60
	1.42
	.08
	.02
	.28
	3.73
	4.21
	.00
	.00
	.17
	96.03

	6_36
	75.00
	.06
	11.79
	1.37
	.07
	.02
	.26
	3.90
	4.42
	.00
	.00
	.21
	97.10

	6_37
	75.19
	.09
	11.87
	1.55
	.05
	.02
	.26
	4.10
	4.01
	.01
	.01
	.18
	97.32

	6_38
	75.10
	.07
	11.80
	1.51
	.06
	.03
	.26
	3.96
	4.25
	.04
	.00
	.17
	97.25

	6_39
	75.15
	.11
	11.82
	1.47
	.08
	.04
	.27
	3.63
	4.62
	.02
	.01
	.15
	97.34

	6_40
	74.35
	.16
	11.77
	1.35
	.07
	.07
	.31
	3.55
	4.51
	.02
	.00
	.09
	96.25

	6_41
	74.57
	.10
	11.86
	1.04
	.07
	.04
	.30
	3.33
	4.37
	.00
	.00
	.13
	95.80

	6_39           
	74.28
	.08
	11.84
	.97
	.07
	.04
	.34
	3.31
	4.46
	.00
	.03
	.10
	95.51

	6_40           
	74.70
	.09
	11.93
	.92
	.08
	.04
	.29
	3.21
	4.47
	.01
	.00
	.11
	95.85

	6_41
	73.76
	.06
	11.89
	.96
	.08
	.04
	.31
	3.27
	4.61
	.01
	.05
	.12
	95.16

	6_43
	74.52
	.06
	11.73
	1.57
	.07
	.01
	.24
	4.28
	4.14
	.01
	.02
	.31
	96.94

	6_44
	74.32
	.12
	11.87
	1.37
	.04
	.06
	.31
	3.55
	4.72
	.00
	.04
	.11
	96.49

	6_46
	75.01
	.07
	11.87
	1.48
	.09
	.02
	.28
	4.14
	4.19
	.00
	.03
	.15
	97.32

	6_47
	74.63
	.11
	11.79
	1.45
	.04
	.04
	.29
	3.77
	4.61
	.00
	.00
	.13
	96.84

	6_48
	74.47
	.08
	11.85
	1.47
	.07
	.02
	.23
	4.02
	4.36
	.00
	.00
	.19
	96.75



d)	Measured standards
	
	
	SiO2
	TiO2
	Al2O3
	Fe2O3
	MnO
	MgO
	CaO
	Na2O
	K2O
	P2O5
	Total

	
	ATHO-G-gb      
	74.665
	.229
	12.315
	3.677
	.092
	.088
	1.762
	3.548
	2.715
	.089
	99.18

	
	ATHO-G-gb      
	74.788
	.259
	12.342
	3.513
	.155
	.116
	1.865
	3.568
	2.613
	.023
	99.242

	
	ATHO-G-gb      
	75.385
	.254
	12.436
	3.404
	.134
	.083
	1.703
	3.749
	2.751
	.000
	99.899

	
	ATHO-G-gb      
	75.683
	.237
	12.425
	3.326
	.163
	.078
	1.697
	3.617
	2.606
	.089
	99.921

	
	ATHO-G-gb      
	75.404
	.217
	12.417
	3.516
	.106
	.104
	1.689
	3.696
	2.621
	.011
	99.781

	
	StHs-gb        
	62.874
	.727
	17.797
	4.521
	.092
	1.915
	5.312
	4.613
	1.299
	.199
	99.349

	
	StHs-gb        
	63.206
	.651
	17.812
	4.521
	.084
	1.890
	5.264
	4.556
	1.203
	.144
	99.331

	
	StHs-gb        
	63.241
	.667
	18.080
	4.581
	.134
	1.884
	5.365
	4.691
	1.318
	.167
	100.128

	
	StHs-gb        
	63.385
	.674
	17.632
	4.463
	.071
	1.890
	5.487
	4.667
	1.338
	.199
	99.806

	
	StHs-gb        
	63.564
	.727
	17.806
	4.523
	.028
	1.950
	5.453
	4.619
	1.282
	.167
	100.119

	
	BCR-2G-gb      
	54.533
	2.315
	13.447
	12.196
	.216
	3.505
	7.132
	3.061
	1.697
	.378
	98.48

	
	BCR-2G-gb      
	54.028
	2.317
	13.190
	12.200
	.292
	3.444
	7.041
	3.029
	1.807
	.367
	97.715

	
	BCR-2G-gb      
	54.017
	2.168
	13.706
	11.954
	.230
	3.469
	7.255
	3.170
	1.732
	.442
	98.143

	
	BCR-2G-gb      
	54.267
	2.350
	13.409
	12.296
	.187
	3.615
	7.437
	3.040
	1.756
	.486
	98.843

	
	BCR-2G-gb      
	54.062
	2.277
	13.209
	12.888
	.214
	3.701
	7.011
	3.077
	1.756
	.541
	98.736

	Average 
	values:
	
	
	
	
	
	
	
	
	
	
	

	
	ATHO-G      
	75.19
	.24
	12.39
	3.49
	.13
	.09
	1.74
	3.64
	2.66
	.04
	99.60

	
	StHs       
	63.25
	.69
	17.83
	4.52
	.08
	1.91
	5.38
	4.63
	1.29
	.18
	99.75

	
	BCR-2G     
	54.18
	2.29
	13.39
	12.31
	.23
	3.55
	7.18
	3.08
	1.75
	.44
	98.38

	
	 
	
	
	
	
	
	
	
	
	
	
	 

	[bookmark: _Hlk480684896]std dev.
	ATHO-G      
	.44
	.02
	.05
	.13
	.03
	.02
	.07
	.09
	.07
	.04
	 

	std dev.
	StHs       
	.26
	.04
	.16
	.04
	.04
	.03
	.09
	.05
	.05
	.02
	 

	std dev.
	BCR-2G     
	.22
	.07
	.21
	.35
	.04
	.11
	.17
	.06
	.04
	.07
	 

	target value:
	 
	
	
	
	
	
	
	
	
	
	
	 

	
	ATHO-G
	75.6
	.255
	12.2
	3.27
	.106
	.103
	1.70
	3.75
	2.64
	.025
	99.649

	
	StHs6/80
	63.7
	.703
	17.8
	4.37
	.076
	1.970
	5.28
	4.44
	1.29
	.164
	99.793

	
	BCR-2G
	54.4
	2.270
	13.4
	12.40
	.190
	3.56
	7.06
	3.23
	1.74
	.370
	98.62

	[bookmark: _Hlk480684947]normalized
	values:
	
	
	
	
	
	
	
	
	
	
	

	
	ATHO-G      
	75.48
	0.24
	12.44
	3.5
	0.13
	0.09
	1.75
	3.65
	2.67
	0.04
	99.99

	
	StHs       
	63.42
	0.69
	17.87
	4.53
	0.08
	1.91
	5.39
	4.64
	1.29
	0.18
	100

	
	BCR-2G     
	55.07
	2.32
	13.61
	12.51
	0.23
	3.61
	7.29
	3.13
	1.78
	0.45
	100

	target value:
	 
	
	
	
	
	
	
	
	
	
	
	 

	
	ATHO-G
	75.87
	0.26
	12.24
	3.28
	0.11
	0.1
	1.71
	3.76
	2.65
	0.03
	100.01

	
	StHs6/80
	63.83
	0.7
	17.84
	4.38
	0.08
	1.97
	5.29
	4.45
	1.29
	0.16
	99.99

	
	BCR-2G
	55.16
	2.3
	13.59
	12.57
	0.19
	3.61
	7.16
	3.28
	1.76
	0.38
	100
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