Appendix IV. Plagioclase chemical analyses for major and trace elements

Area

Italy

Thomas Range

Long Valley Caldera

Units

Lipari
Topaz Mountain
Glass Creek
Obsidian Dome

Sample #

98502
98701
98702
98711
98712

Major elements from microprobe

No. analyses
18


3


13


22


21





average
rim
core
average
rim
core
average
rim
core
average
rim
core
average
rim
core

SiO2

61.81
63.27
60.94
62.38
62.80
61.96
63.86
64.52
63.12
60.95
64.18
55.82
63.22
64.11
62.30

Al2O3

24.40
23.24
25.14
24.48
24.53
24.43
23.16
23.12
23.39
25.16
22.96
28.80
23.24
23.17
23.56

Fe2O3

0.20
0.18
0.19
0.30
0.33
0.27
0.20
0.20
0.23
0.25
0.16
0.43
0.18
0.19
0.17

CaO

5.33
4.32
6.16
4.76
4.74
4.78
3.72
3.45
4.11
6.09
3.93
10.41
3.78
3.55
4.21

Na2O

8.28
8.48
8.07
8.90
8.87
8.92
9.10
9.45
9.16
8.11
8.91
5.96
8.68
8.66
8.61

K2O

0.96
1.24
0.77
0.91
0.93
0.90
1.17
0.93
0.95
0.80
1.25
0.29
1.80
1.98
1.54

Total

100.98
100.72
101.27
101.73
102.20
101.26
101.21
101.66
100.95
101.37
101.39
101.70
100.90
101.65
100.39

An mol%
probe

average
24.84
20.44
28.43
21.69
21.63
21.72
17.24
15.94
18.86
28.06
18.25
48.36
17.49
16.47
19.48

Ab mol%

69.83
72.60
67.34
73.38
73.34
73.39
76.30
78.98
75.95
67.57
74.82
50.05
72.62
72.62
72.07

Or mol%

5.33
6.96
4.23
4.94
5.03
4.88
6.46
5.08
5.19
4.37
6.93
1.59
9.89
10.91
8.45

Trace elements









XRF


XRF



Rb










2
(<1)

15
(<1)


Sr










783
(39)

438
(22)


Ba










438
(18)

940
(38)


Y










4
(<1)

4
(<1)


Zr










10
(1)

18
(1)


Nb










-


-



Th










-


2



La

















Ce

















Nd



















98502

98701

98702








Trace elements
ICP-AES

ICP-AES

ICP-AES








Rb

















Sr

162


70


37









Ba

21


28


15









Y

3


4.3


4.7









Zr

















Nb

6


8


7









Note: Numbers in parentheses represent standard errors, calculated by applying the method of Ragland (1989).



Appendix IV. Plagioclase chemical analyses for major and trace elements (continued)

Area

Long Valley Caldera
California
Brothers fault zone

Units

Deer Mountain
Punch Bowl
Clear Lake
Frederic Butte
Elk Butte

Sample #

98713
98717
98721
98801
98802

Major elements from microprobe

No. analyses
13


9


19


16


25





average
rim
core
average
rim
core
average
rim
core
average
rim
core
average
rim
core

SiO2

61.59
65.72
57.68
64.78
64.75
64.86
57.97
59.48
57.40
57.59
58.50
54.98
56.48
58.64
55.21

Al2O3

24.37
21.95
26.56
22.60
22.47
22.88
27.11
25.95
27.82
27.33
26.54
28.84
28.12
26.79
28.84

Fe2O3

0.17
0.14
0.20
0.13
0.16
0.11
0.15
0.10
0.20
0.45
0.41
0.40
0.22
0.16
0.29

CaO

5.60
2.98
8.76
3.06
3.08
3.22
8.94
7.88
9.56
8.73
8.22
10.40
9.79
8.43
10.90

Na2O

8.44
9.52
7.00
9.25
9.34
9.21
6.22
6.50
6.04
6.71
6.83
5.78
6.22
6.90
5.73

K2O

0.89
1.52
0.38
1.38
1.46
1.25
0.57
0.73
0.49
0.39
0.47
0.27
0.41
0.54
0.33

Total

101.06
101.83
100.57
101.19
101.25
101.53
100.95
100.63
101.50
101.22
100.97
100.66
101.24
101.47
101.29

An mol%
probe

average
25.53
13.55
40.05
14.28
14.19
15.04
42.82
38.43
45.36
40.90
38.87
49.12
45.46
39.10
50.31

Ab mol%

69.64
78.24
57.88
78.07
77.83
77.97
53.95
57.32
51.89
56.90
58.46
49.37
52.30
57.90
47.86

Or mol%

4.83
8.21
2.07
7.65
7.98
6.99
3.23
4.25
2.75
2.20
2.67
1.51
2.24
3.00
1.83

Trace elements
XRF


XRF





XRF


XRF



Rb

5
(<1)

12
(<1)




2
(<1)

3
(<1)


Sr

689
(34)

60
(3)




729
(36)

1210
(61)


Ba

381
(15)

34
(1)




545
(22)

445
(18)


Y

3
(<1)

4
(<1)




2
(<1)

0



Zr

10
(1)

8
(<1)




1
(<1)

1
(<1)


Nb

-


1





0


0



Th

1


1





6


0



La










5


7



Ce










2


0



Nd










3


2











98721

98801

98802


Trace elements






ICP-AES

ICP-AES

ICP-AES


Rb







10


2


6



Sr







548


772


1288



Ba







377


551


522



Y







4.4


1.5


0.9



Zr







9









Nb







8


7


9



Appendix IV. Plagioclase chemical analyses for major and trace elements (continued)

Area

South Sisters

Crater Lake

Units

Rock Mesa
Devils Hill
PHO LR
PHO CW
PPO RD

Sample #

98807
98808
98811
98812
98813

Major elements from microprobe

No. analyses
18


20


25


15


36





average
rim
core
average
rim
core
average
rim
core
average
rim
core
average
rim
core

SiO2

60.94
63.76
59.66
56.71
59.40
54.50
56.70
58.63
55.05
58.57
60.22
56.85
56.80
62.12
53.23

Al2O3

25.54
24.01
26.44
28.22
26.56
29.63
27.48
26.71
28.75
26.60
25.72
27.62
27.58
24.95
31.22

Fe2O3

0.25
0.21
0.32
0.44
0.31
0.49
0.43
0.38
0.39
0.41
0.54
0.40
0.36
0.24
0.47

CaO

6.54
4.93
7.49
9.60
7.72
11.16
8.95
7.52
10.31
8.04
7.59
9.28
8.99
5.55
12.58

Na2O

7.74
8.50
7.29
6.36
7.51
5.63
6.36
7.06
5.69
7.16
7.21
6.70
6.67
8.34
4.77

K2O

0.63
0.83
0.48
0.31
0.42
0.19
0.24
0.30
0.17
0.30
0.39
0.23
0.29
0.52
0.14

Total

101.64
102.23
101.68
101.64
101.91
101.60
100.17
100.60
100.36
101.08
101.67
101.09
100.70
101.73
102.40

An mol%
probe

average
30.69
23.15
35.25
44.70
35.43
51.73
43.14
36.41
49.54
37.65
35.97
42.82
41.99
26.09
58.85

Ab mol%

65.79
72.20
62.09
53.57
62.30
47.25
55.49
61.84
49.46
60.68
61.84
55.90
56.38
70.98
40.39

Or mol%

3.52
4.65
2.67
1.74
2.28
1.02
1.37
1.75
1.00
1.67
2.19
1.28
1.64
2.93
0.76

Trace elements
XRF








XRF


XRF



Rb

10
(<1)







4
(<1)

3
(<1)


Sr

795
(40)







1305
(65)

1168
(58)


Ba

582
(23)







363
(15)

447
(18)


Y

2
(<1)







0


3
(<1)


Zr

29
(2)







0


1
(<1)


Nb

0








0


0



Th

1








0


2



La

8








4


5



Ce

3








6


-



Nd

4








7


3








98808

98811

98812

98813


Trace elements



ICP-AES

ICP-AES

ICP-AES

ICP-AES


Rb







1


3


3



Sr




1046


1258


1379


1198



Ba




355


371


353


440



Y




1.4


0.5


0.9


1.1



Zr




18












Nb




10


6


7


6



Appendix IV. Plagioclase chemical analyses for major and trace elements (continued)

Area

Crater Lake
Taylor Creek
Valles Caldera

Units

PPO GH
Tt11/SMC
South Mountain Rhyolite

Sample #

98814
98911
93908B
95811B
98901

Major elements from microprobe

No. analyses
22


3


23


7


10





average
rim
core
average
rim
core
average
rim
core
average
rim
core
average
rim
core

SiO2

55.09
59.60
51.39
64.87
65.15
64.59
64.32
65.10
59.56
65.63
66.21
64.62
64.11
65.22
62.82

Al2O3

28.28
25.91
30.91
21.82
21.90
21.75
22.25
21.89
25.69
22.48
22.23
22.86
22.81
22.27
23.59

Fe2O3

0.39
0.30
0.42
0.20
0.20
0.19
0.18
0.20
0.18
0.18
0.16
0.21
0.18
0.20
0.15

CaO

10.96
7.57
14.04
2.41
2.38
2.45
3.42
2.57
6.86
2.90
2.61
3.38
3.66
3.01
4.17

Na2O

6.40
8.20
4.79
8.92
9.02
8.82
9.26
9.55
7.96
9.24
9.25
9.13
9.20
9.53
8.91

K2O

0.24
0.42
0.13
1.98
1.91
2.05
1.33
1.74
0.55
1.39
1.50
1.27
1.13
1.33
0.98

Total

101.36
101.98
101.67
100.20
100.56
99.84
100.76
101.05
100.80
101.82
101.96
101.47
101.09
101.56
100.62

An mol%
probe

average
48.01
33.04
61.42
11.53
11.32
11.74
15.72
11.72
31.30
13.64
12.33
15.79
16.91
13.76
19.41

Ab mol%

50.76
64.78
37.91
77.21
77.83
76.58
76.99
78.85
65.72
78.59
79.22
77.13
76.89
78.99
75.15

Or mol%

1.23
2.18
0.67
11.26
10.85
11.68
7.28
9.43
2.98
7.76
8.45
7.08
6.20
7.25
5.44

Trace elements
XRF











XRF



Rb

2
(<1)














Sr

1188
(59)










181
(9)


Ba

425
(17)










197
(8)


Y

0











0.6
(<1)


Zr

0











5
(<1)


Nb

0











4



Th

2











1



La

6















Ce

3















Nd

4

















98814

98911

93908B

95811B





Trace elements
ICP-AES

ICP-AES

ICP-AES

ICP-AES





Rb

3















Sr

1188


32


233


183






Ba

435


189


212


204






Y

1.1


13.1


1.2


0.9






Zr




30


5


4






Nb

6


3


4


4






Appendix IV. Plagioclase chemical analyses for major and trace elements (continued)

Area

Valles Caldera
Valles Caldera
Valles Caldera

Units

El Cajete
Battleship Rock Tuff
Banco Bonito

Sample #

93907
95821
95824
95825
95525
95801
95802
93904B
95524

Major elements from microprobe

No. analyses
31


22


36


XRF
36


30
XRF
XRF
XRF



average
rim
core
average
rim
core
average
rim
core

average
rim
core
average




SiO2

59.71
62.34
58.24
60.24
64.37
56.82
60.13
65.10
55.27
61.91
62.41
63.62
58.31
61.13
63.07
62.87
62.15

Al2O3

24.79
22.64
26.60
24.69
22.45
27.86
24.53
20.56
27.58
23.75
24.81
21.34
25.44
24.48
22.58
23.05
23.62

Fe2O3

0.46
0.59
0.36
0.52
0.76
0.51
0.50
0.69
0.32
0.37
0.38
0.71
0.31
0.40
0.26
0.27
0.29

CaO

7.21
6.07
8.27
7.13
6.02
9.22
7.28
5.34
9.29
6.15
6.34
5.33
7.33
6.46
4.74
4.89
5.30

Na2O

6.32
5.75
6.79
6.07
5.15
6.09
5.98
5.13
5.95
5.67
6.91
5.59
6.70
7.09
7.85
7.56
7.48

K2O

1.06
1.71
0.58
1.17
1.90
0.48
1.11
2.00
0.46
1.66
1.11
2.03
0.64
1.06
1.05
1.05
1.17

Total

99.55
99.10
100.83
99.82
100.65
100.99
99.54
98.83
98.87
99.51
101.96
98.63
98.73
100.61
99.55
99.69
100.01

An mol%
probe

average
36.24
32.82
38.94
36.52
34.19
44.30
37.48
31.39
45.06
33.45
31.43
29.84
36.26
31.42
23.47
24.67
26.20

Ab mol%

57.44
56.19
57.83
56.34
52.97
52.96
55.70
54.58
52.27
55.80
62.04
56.62
59.96
62.43
70.34
69.02
66.91

Or mol%

6.32
11.00
3.23
7.13
12.84
2.74
6.82
14.03
2.67
10.75
6.53
13.54
3.78
6.15
6.19
6.31
6.89

Trace elements
XRF


XRF


XRF


XRF



XRF

XRF
XRF

Rb

35
(2)

35
(2)

36
(2)

31



37
(2)
30
33

Sr

1020
(51)

935
(47)

1008
(50)

969



934
(47)
837
774

Ba

436
(17)

436
(17)

412
(16)

444



441
(18)
459
443

Y

7
(<1)

7
(<1)

8
(<1)

6



7
(<1)
6
7

Zr

22
(1)

33
(2)

35
(2)

22



33
(2)
24
22

Nb

0


-


-


0



-

-
-

Th

5


6


3


5



4

6
5

La

20








21








Ce

22








20








Nd

9








8













95821





95525


95802
93904B
95524

Trace elements



ICP-AES





ICP-AES


ICP-AES

Rb



















Sr




812






871



593
604
689

Ba




476






474



489
467
424

Y




2.9






3.8



0.9
1.2
2.4

Zr




34






31



14
7
34

Nb




8






10



5
5
8

