Appendix III. Glass chemical analyses for major and trace elements (WD-XRF)

Area

Italy
Thomas Range
Long Valley Caldera

Units

Lipari
Topaz Mts.
Topaz Mts.
Glass Creek
Obsidian 

Dome
Deer Mt.
Punch Bowl

Sample #

98502
98701
98702
98711
98712
98713
98717

Groundmass

glass
matrix
matrix
glass
glass (dv)*
glass
glass

SiO2

74.16
(0.27)
74.41
(0.27)
73.96
(0.27)
73.59
(0.26)
72.94
(0.26)
73.74
(0.27)
76.27
(0.27)

TiO2

0.01
(<.01)
0.08
(<.01)
0.06
(<.01)
0.06
(<.01)
0.09
(<.01)
0.02
(<.01)
0.03
(<.01)

Al2O3

12.70
(0.15)
13.21
(0.15)
14.42
(0.17)
14.01
(0.16)
14.40
(0.17)
13.52
(0.16)
12.59
(0.15)

FeO

1.28
(0.02)
0.59
(0.01)
0.35
(<.01)
0.45
(0.01)
1.23
(0.02)
0.32
(<.01)
0.52
(0.01)

MnO

0.04
(<.01)
0.04
(<.01)
0.03
(<.01)
0.03
(0.00)
0.04
(<.01)
0.03
(<.01)
0.04
(<.01)

MgO

0.06
(<.01)
0.14
(0.01)
0.14
(0.01)
0.10
(<.01)
0.07
(<.01)
0.05
(<.01)
0.03
(<.01)

CaO

0.72
(0.01)
0.69
(0.01)
1.34
(0.03)
0.99
(0.02)
0.69
(0.01)
0.98
(0.02)
0.62
(0.01)

Na2O

3.75
(0.07)
3.97
(0.08)
4.52
(0.09)
4.25
(0.08)
4.50
(0.09)
4.31
(0.08)
4.33
(0.08)

K2O

4.90
(0.25)
4.65
(0.23)
4.95
(0.25)
4.37
(0.22)
5.00
(0.25)
4.14
(0.21)
4.19
(0.21)

P2O5

0.00

0.00

0.00

0.01
(<.01)
0.02
(<.01)
0.00

0.01
(<.01)

Total

97.62
(0.77)
97.78
(0.76)
99.77
(0.81)
97.86
(0.76)
98.98
(0.81)
97.11
(0.74)
98.63
(0.74)



Al2O3/(CaO+Na2O+K2O)
0.99

1.03

0.95

1.04

1.02

1.01

0.98


(Na2O+K2O)/Al2O3
0.90

0.88

0.89

0.84

0.89

0.86

0.93


Trace elements

Rb

293
(17)
345
(20)
424
(24)
144
(8)
164
(9)
147
(8)
187
(11)

Sr

9
(<1)
14
(1)
15
(1)
142
(6)
33
(1)
119
(5)
3
(<1)

Ba

5
(<1)
21
(1)
26
(1)
315
(11)
324
(11)
306
(10)
15
(1)

Y

41
(2)
41
(2)
44
(2)
18
(1)
26
(1)
19
(1)
29
(1)

Zr

128
(5)
110
(5)
106
(4)
122
(5)
225
(9)
100
(4)
99
(4)

Nb

50
(4)
87
(6)
75
(6)
15
(1)
27
(2)
18
(1)
33
(2)

Th

42
(2)
65
(3)
59
(2)
15
(1)
23
(1)
12
(<1)
22
(1)

La
















Ce
















Nd
















Note: Numbers in parentheses represent standard errors.

* glass (dv): devitrified glass

Appendix III. Glass chemical analyses for major and trace elements (WD-XRF) (continued)

Area

California
Brothers fault zone
South Sisters
Crater Lake

Units

Clear

Lake
Frederic

Butte
Elk

Butte
Rock

Mesa
Devils

Hill
PHO

LR
PHO

CW

Sample #

98721
98801
98802
98807
98808
98811
98812

Groundmass

glass
glass (dv)
glass
glass
glass
glass
glass

SiO2

74.14
(0.27)
73.23
(0.26)
75.07
(0.27)
74.27
(0.27)
73.68
(0.27)
73.27
(0.26)
72.73
(0.26)

TiO2

0.25
(0.01)
0.44
(0.01)
0.03
(<.01)
0.24
(0.01)
0.27
(0.01)
0.40
(0.01)
0.46
(0.01)

Al2O3

13.85
(0.16)
12.38
(0.14)
13.34
(0.16)
13.31
(0.16)
13.58
(0.16)
14.60
(0.17)
14.81
(0.17)

FeO

1.11
(0.02)
2.82
(0.04)
0.59
(0.01)
1.54
(0.02)
1.48
(0.02)
2.15
(0.03)
2.28
(0.03)

MnO

0.02
(<.01)
0.06
(<.01)
0.03
(<.01)
0.04
(<.01)
0.04
(<.01)
0.04
(<.01)
0.03
(<.01)

MgO

0.20
(0.01)
0.43
(0.02)
0.14
(<.01)
0.22
(0.01)
0.22
(0.01)
0.42
(0.02)
0.52
(0.02)

CaO

1.13
(0.02)
1.69
(0.03)
1.17
(0.02)
1.25
(0.02)
1.48
(0.03)
1.68
(0.03)
1.87
(0.04)

Na2O

3.62
(0.07)
3.99
(0.08)
3.20
(0.06)
3.54
(0.07)
4.33
(0.08)
4.91
(0.09)
4.92
(0.09)

K2O

4.60
(0.23)
3.06
(0.15)
4.47
(0.22)
4.15
(0.21)
3.27
(0.16)
2.78
(0.14)
2.72
(0.14)

P2O5

0.05
(0.01)
0.05
(0.01)
0.02
(<.01)
0.04
(<.01)
0.05
(0.01)
0.09
(0.01)
0.10
(0.01)

Total

98.97
(0.78)
98.15
(0.74)
98.06
(0.75)
98.60
(0.76)
98.40
(0.74)
100.34
(0.76)
100.44
(0.77)



Al2O3/(CaO+Na2O+K2O)
1.07

0.96

1.09

1.06

1.02

1.03

1.03


(Na2O+K2O)/Al2O3
0.79

0.80

0.76

0.77

0.79

0.76

0.75


Trace elements

Rb

203
(12)
76
(4)
107
(6)
90
(5)
83
(5)
61
(4)
58
(3)

Sr

77
(3)
115
(5)
167
(7)
133
(5)
176
(7)
242
(10)
316
(13)

Ba

619
(21)
971
(33)
1266
(43)
826
(28)
792
(27)
811
(28)
794
(27)

Y

37
(2)
23
(1)
16
(1)
21
(1)
19
(1)
22
(1)
23
(1)

Zr

208
(9)
290
(12)
104
(4)
188
(8)
201
(8)
261
(11)
259
(11)

Nb

23
(2)
13
(1)
6
(<1)
11
(1)
11
(1)
4
(<1)
1
(<1)

Th

23
(1)
10
(<1)
9
(<1)
10
(<1)
8
(<1)
7
(<1)
7
(<1)

La

30

16

21

22

19

23

20


Ce

63

21

23

32

37

41

45


Nd

27

7

10

11

13

18

19


Appendix III. Glass chemical analyses for major and trace elements (WD-XRF) (continued)

Area

Crater Lake
Taylor Creek
Valles Caldera
Valles Caldera

Units

PPO

RD
PPO

GH
Tt11/SMC
SMR
SMR
SMR
El 

Cajete

Sample #

98813
98814
98911
93908B
95811B
98901
93907

Groundmass

glass
glass
matrix
glass (dv)
glass
glass
glass

SiO2

73.60
(0.26)
73.71
(0.27)
75.49
(0.27)
75.28
(0.27)
73.25
(0.26)
74.20
(0.27)
72.96
(0.26)

TiO2

0.33
(0.01)
0.31
(0.01)
0.09
(<.01)
0.05
(<.01)
0.00

0.02
(<.01)
0.25
(0.01)

Al2O3

14.33
(0.17)
14.41
(0.17)
13.25
(0.16)
13.49
(0.16)
13.81
(0.16)
13.16
(0.15)
14.53
(0.17)

FeO

1.85
(0.03)
1.78
(0.03)
0.74
(0.01)
0.57
(0.01)
0.00
(0.00)
0.40
(0.01)
1.15
(0.02)

MnO

0.06
(<.01)
0.05
(<.01)
0.03
(<.01)
0.06
(<.01)
0.06
(<.01)
0.04
(<.01)
0.03
(<.01)

MgO

0.31
(0.01)
0.32
(0.01)
0.10
(<.01)
0.10
(<.01)
0.07
(<.01)
0.14
(0.01)
0.29
(0.01)

CaO

1.41
(0.03)
1.36
(0.03)
0.16
(<.01)
0.38
(0.01)
0.67
(0.01)
0.49
(0.01)
1.31
(0.02)

Na2O

4.79
(0.09)
4.78
(0.09)
4.23
(0.08)
3.54
(0.07)
4.25
(0.08)
3.70
(0.07)
3.65
(0.07)

K2O

3.22
(0.16)
3.21
(0.16)
4.88
(0.24)
5.40
(0.27)
4.42
(0.22)
4.49
(0.22)
4.36
(0.22)

P2O5

0.08
(0.01)
0.08
(0.01)
0.02
(<.01)
0.00

0.00

0.00

0.06
(0.01)

Total

99.98
(0.77)
100.01
(0.76)
98.99
(0.77)
98.87
(0.79)
96.53
(0.74)
96.64
(0.74)
98.59
(0.78)



Al2O3/(CaO+Na2O+K2O)
1.03

1.04

1.06

1.09

1.06

1.11

1.11


(Na2O+K2O)/Al2O3
0.79

0.79

0.92

0.86

0.85

0.83

0.74


Trace elements

Rb

73
(4)
80
(5)
393
(23)


228
(13)
261
(15)
149
(9)

Sr

174
(7)
167
(7)
3
(<1)


19
(1)
8
(<1)
201
(8)

Ba

846
(29)
852
(29)
16
(1)


78
(3)
36
(1)
660
(23)

Y

27
(1)
26
(1)
79
(4)


55
(3)
61
(3)
30
(1)

Zr

253
(11)
244
(10)
161
(7)


85
(4)
91
(4)
113
(5)

Nb

6
(<1)
8
(1)
76
(6)


87
(6)
105
(8)
46
(3)

Th

7
(<1)
9
(<1)
40
(2)


36
(1)
40
(2)
20
(1)

La

23

24









40


Ce

45

43









67


Nd

21

20









22


Appendix III. Glass chemical analyses for major and trace elements (WD-XRF) (continued)

Area

Valles Caldera
Valles Caldera
Valles Caldera

Units

El 

Cajete
El 

Cajete
El 

Cajete
Battle-

ship
Battle-

ship
Battle-

ship
Banco

Bonito
Banco

Bonito

Sample #

95821
95824
95825
95525
95801
95802
93904B
95524

Groundmass

glass
glass
glass
glass
glass
glass
glass
glass

SiO2

71.77
(0.26)
71.19
(0.26)
72.93
(0.26)
73.31
(0.26)
72.46
(0.26)
74.55
(0.27)
72.68
(0.26)
72.86
(0.26)

TiO2

0.24
(0.01)
0.31
(0.01)
0.25
(0.01)
0.21
(<.01)
0.25
(0.01)
0.22
(<.01)
0.24
(0.01)
0.23
(<.01)

Al2O3

14.91
(0.17)
14.79
(0.17)
14.42
(0.17)
13.63
(0.16)
14.32
(0.17)
13.65
(0.16)
13.76
(0.16)
14.72
(0.17)

FeO

1.25
(0.02)
1.71
(0.02)
1.22
(0.02)
0.94
(0.01)
1.18
(0.02)
0.91
(0.01)
1.27
(0.02)
1.18
(0.02)

MnO

0.05
(<.01)
0.05
(<.01)
0.03
(<.01)
0.03
(<.01)
0.04
(<.01)
0.02
(<.01)
0.04
(<.01)
0.04
(<.01)

MgO

0.33
(0.01)
0.37
(0.01)
0.31
(0.01)
0.20
(0.01)
0.20
(0.01)
0.32
(0.01)
0.29
(0.01)
0.36
(0.01)

CaO

1.34
(0.03)
1.59
(0.03)
1.29
(0.02)
1.14
(0.02)
1.20
(0.02)
1.04
(0.02)
1.33
(0.03)
1.29
(0.02)

Na2O

3.67
(0.07)
3.87
(0.07)
3.64
(0.07)
3.92
(0.07)
4.42
(0.08)
3.44
(0.07)
4.06
(0.08)
4.02
(0.08)

K2O

4.29
(0.21)
4.13
(0.21)
4.42
(0.22)
4.32
(0.22)
4.65
(0.23)
4.60
(0.23)
4.16
(0.21)
4.38
(0.22)

P2O5

0.05
(0.01)
0.06
(0.01)
0.06
(0.01)
0.03
(<.01)
0.05
(0.01)
0.07
(0.01)
0.04
(<.01)
0.06
(0.01)

Total

97.90
(0.78)
98.07
(0.79)
98.57
(0.79)
97.73
(0.76)
98.77
(0.80)
98.82
(0.78)
97.87
(0.77)
99.14
(0.80)



Al2O3/(CaO+Na2O+K2O)
1.14

1.08

1.10

1.03

0.99

1.09

1.01

1.07


(Na2O+K2O)/Al2O3
0.72

0.73

0.75

0.82

0.86

0.78

0.81

0.77


Trace elements

Rb

145
(8)
143
(8)
147
(8)
153
(9)
149
(9)
158
(9)
153
(9)
159
(9)

Sr

196
(8)
227
(9)
198
(8)
166
(7)
166
(7)
155
(6)
158
(6)
150
(6)

Ba

619
(21)
665
(23)
621
(21)
575
(20)
606
(21)
571
(20)
571
(20)
537
(18)

Y

24
(1)
25
(1)
31
(1)
25
(1)
25
(1)
26
(1)
26
(1)
26
(1)

Zr

112
(5)
117
(5)
114
(5)
107
(4)
110
(5)
115
(5)
113
(5)
113
(5)

Nb

42
(3)
39
(3)
47
(3)
38
(3)
41
(3)
48
(4)
40
(3)
44
(3)

Th

26
(1)
21
(1)
20
(1)
23
(1)
22
(1)
23
(1)
27
(1)
25
(1)

La





40





42






Ce





68





62






Nd





23





20






