Appendix A: Stratigraphic Sections

Locations of stratigraphic sections labeled with last three numbers of section name.

10JAUOKO001 is 60 cm tephra not described in detail.
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Section 10JAUOKO010 was described within a few meters of 10JAUOKO009. Section
10JAUOKO09 was determined to be more representative of deposits in this area.
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10JAUOKO026 is 2 cm medium to coarse ash with fine lapilli.

10JAUOKO027 is 3 cm ash.

10JAUOKO028 is 4 cm upward-fining coarse ash with lapilli and medium ash at top.
10JAUOKO029 is 1 cm or less medium and fine ash in vegetation.

10JAUOKO030 is 2 cm fine ash in roots.

10JAUOKAO031 has no detectable ash

276



10JAUOKO032 has no detectable ash.

10JAUOKO034 is 1.5 cm gray fine ash in moss.

10JAUOKO036 is 1 cm gray fine ash.
10JAUOKO037 is 0.5 cm fine ash.
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10JAUOKO039 is 3 cm fine to medium ash with coarse ash and lapilli at base.

10JAUOKO041 is 2 cm fine to medium ash with some coarse clasts.
10JAUOKO042 is 1 cm fine ash in moss with few coarse ash clasts.
10JAUOKO043 is 0.5 cm fine ash.
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10JAUOKO046 is 1 cm fine ash.
10JAUOKO047 is 2 cm fine to medium ash.
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10JAUOKO050 is 0.3 — 0.5 cm fine ash.

10JAUOKO051 is 1 cm fine ash with some medium ash.

10JAUOKO052 is 1.5-2.0 cm with 0.7 cm fine ash at base and 0.8 cm med ash at top.

10JAUOKO53 is 3 cm ash, bottom 1.5 cm is fine ash, upper 1.5 cm is medium ash.

10JAUOKO054 is 3.5 cm fine to medium ash.

10JAUOKO055 is 8 cm with 4 cm coarse ash and lapilli at base, 3 cm medium ash, and 1
cm fine ash at top.

280



10JAUOKUO057 is 10 cm, 4 cm coarse ash and lapilli at base, 3 cm medium ash, and 3 cm
fine ash at top.

10JAUOKO059 is 5 cm 2 cm coarse ash and lapilli at base and 3 cm medium ash at top.

10JAUOKO060 is 6 cm coarse ash and lapilli with medium ash at top.

10JAUOKO61 is 5.5 cm ash, bottom 2 cm is open-framework coarse ash and lapilli,
middle 2 cm is medium ash with fine ash and coarse ash with few fine lapilli, top 1.5
cm is medium to coarse ash.
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10JAUOKO062 is 10 cm tephra, bottom 4 cm is open-framework coarse ash and lapilli, next 3 cm
is medium ash with lapilli, next 2 cm is fine ash, top 1 cm is coarse ash.

10JAUOKO63 is 7 cm tephra, bottom 4 cm is coarse ash with lapilli, middle 2 cm is medium ash
with coarse ash and lapilli, and top 1 cm vesicular fine ash with weak laminations.
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10JAUOKO069 is 3 cm medium ash with fine ash, coarse ash, and lapilli to 7 mm.

10JAUOKO70 is 3 cm ash.

10JAUOKO71 is 3 cm ash, bottom 1 cm is coarse ash, top 2 cm is medium to fine ash.

10JAUOKO072 is 3 cm ash, bottom 1 cm is coarse ash, top 2 cm is medium to fine ash.

10JAUOKAO73 is 4.5 cm, bottom 2 cm is open-framework coarse ash and few very fine
lapilli, top 2.5 cm is medium to fine ash.

285



10JAUOKO75 is 93 cm tephra and was not described in detail.
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10JAUOKO08S5 is 4.5 cm tephra, 0.5 cm coarse ash base and 4 cm medium ash with fine
ash near top.
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Appendix B: SEM images and glass geochemistry

Glass Geochemistry from Energy Dispersive Spectroscopy

[ Brown Pumice

| Brown Vesicular Glass |

Blocky Dense Brown Glass

011B 2-phi 1

Na20 | 3.82
MgO 3.12
AlI203 | 13.99
Si02 | 56.09
P205 0.7
SO3 -0.62
K20 1.4
CaO 7.66
Tio2 1.59
Cr203 = 0.21
MnO 0.05
FeO 12.01
NiO -0.01

2
3.13
3.08
13.99
52.45
0.25
0.4
1.08
8.68
1.86
0.01
0.4
14.67
-0.01

3
3.05
3.07
13.37
51.38
-0.12
-0.06
0.75
9.54
1.7
0.15
0.22
16.92
0.02

1

3.8
2.93
14.02
53.4
0.19
-0.02

1.3
7.85
2.06
0.17
0.23
14.51
-0.45

2

3.32

4.3
14.83
55.78
-0.01
0.17
0.81
8.12

1.1
0.08
0.16
11.38
-0.03

3
2.9
4.85
14.87
52.59
-0.18
-0.03
0.98
10.87
1.71
-0.3
0.29
11.64
-0.2

1
2.74
5.22
13.51
50.33
0.49
-0.18
1.15
11.72
1.39
-0.02
0.06
13.31
0.29

2
3.51
4.64
16.66
52.85
-0.02
0.15
0.58
10.37
1.3
0.26
0.31
9.29
0.1

3 4
4.13 4.05
3.07 3.85
17.43 | 14.69
56.08 | 56.13
-0.12 0.01
0.07 0.09

1 1.47
9.55 7.97

1.2 1.28
-0.4 -0.22
0.15 -0.16
7.85 11.08
-0.01 -0.25

Glass Geochemistry from EDS for sample 10JAUOKO011B 2-phi

| Plagioclase-rich Lava |

Black Scoria | Dense Black Pyroclast |

011B 2-phi
Na20
MgO
Al203
Si02
P205
SO3
K20
CaO
TiO2
Cr203
MnO
FeO
NiO

1
3.11
3.44
13.65
49.97
0.28
0.14
1.52
12.35
1.57
0.23
-0.07
13.92
-0.11

2
4.95
3.14
18.22
54.17
0.2
-0.06
0.75
8.58
1.03
0.16
0.08
8.62
0.14

3
5.24
5.18
17.27
52.38
0.36
0.45
1.41
10.57
0.53
-0.01
0.38
6.18
0.05

1
3.66
2.81
14.6
52.49
0.32
0.12
1.27
8.91
1.12
0.29
0.46
14.02
-0.06

2
3.56
2.96
13.69
52.99
0.2
0.07
1.57
8
1.75
0.09
0.55
14.67
-0.1

1
3.67
3.37
14.31
53.18
0.24
0.01
1.37
8.26
1.97
0.21
0.21
13.31
-0.11

2
2.92
4.56
16.84
52.51
0.16
-0.13
0.59
10.15
1.24
0.15
0.49
10.44
0.06

3
3.43
2.89

14.64
55.24
0.62
0.13
1.24
7.82
1.76
0.16
0.05

12
0.01

Glass Geochemistry from EDS for sample 10JAUOKO011B 2-phi
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Sample Analysis with Errors of Analysis:

Glass 1

Comp %
3.13
4.59
14.73
52.78
-0.21
0.33
0.82
10.23
2.07
-0.01
0.12
11.45
-0.02

Glass Geochemistry from EDS for sample 10JAUOKAO11E 4-phi with error
analysis shown

Sample
011B
Na20
MgO

Al203
Si02
P205

SO3
K20
CaO
TiO2

Cr203

MnO
FeO
NiO

Glass 2 Glass 3
o Comp% o Comp %

0.40 3.93 |0.42 3.46
0.43, 351 040 391
0.60 14.17 |0.60 13.72
1.07 55.51 '1.07 54.39
0.40, 0.58 0.39 -0.03
0.36, 0.14 |0.33 0.09
0.19 109 |0.19 1.21
0.42 7.69 |0.38 7.49
0.35/ 2.26 0.35 1.83
0.18 -0.16 |0.25 0.07
0.29 048 0.27 -0.04
0.60 11.02 |0.58 14.01
0.36/ -0.22 0.45 -0.11

Glass Particle Number

2
3.36
4.75
14.05
54.03
-0.01
0.1
1.07
8.99
1.32
-0.07
0.45
11.79
0.18

3
3.41
3.34
11.97
51.81
0.37
0.19
1.35
8.18
2.14
0.32
0.37
17.19
-0.64

4
4,09
3.73
15.99
56.55
-0.17
0.19
1.59
6.8
1.28
-0.12
0.47
9.52
0.09

Glass 4
o Comp %

0.43, 3.38
0.41, 3.08
0.60 14.62
1.09 54.73
0.51 -0.05
0.34, 0.38
0.20, 1.13
0.38/ 8.51
0.35 1.64
0.25 -0.43
0.29 0.48
0.64 12.56
0.45| -0.05

Glass 5
o Comp %

0.44 3.46
0.43 3.87
0.66 14.46
1.20 51.84
0.43 0.31
0.35/ 0.06
0.23/ 0.88
0.43 10.01
0.35 1.99
0.31 -0.17
0.32) 0.76
0.67 12.72
0.54| -0.19

5 7 8 9 10 11
3.91 | 3.82 3 3.44 286 | 4.14
3.75 | 285 412 372 531 34
16.61  15.31  14.27 15.56 | 14.17 | 15.61
53.35 50.83 55 | 56.04 51.38 53.96
0.15  0.19  0.14 | -0.16 A -0.24 @ 0.58
0.19 051 02 | 003 04 041
099 071 114 | 1.36 0.81 | 1.13
8.24 934 965 | 748 10.33 7.82
156 198 14 | 115 168 | 1.54
0.12  -0.17  0.04 | -0.06 | 0.57 | -0.16
0.06 042 -0.22 04 |-0.03 0.44
10.9 | 13.72 | 10.94 | 11.01 12.55 11.33
0.18 05 033 004 | 02 -0.21

Glass 6
o Comp %

0.42 4.36
0.43) 2.46
0.60, 15.63
1.07 54.36
0.38/ 0.24
0.24, 0.38
0.20, 1.45
0.42 8
0.35/ 1.65
0.26, 0.24
0.28) 0.42
0.63 10.8
0.47 0.01

13
2.86
3.81
15.43
48.78
0.61
-0.11
1
8.9
2.09
0.4
0.33
16.05
-0.14

14
3.42
3.45
13.7

54.79
0.32
0.28
1.47
7.86
1.15
-0.49
0.29
13.47
0.29

Glass Geochemistry from EDS for sample 10JAUOKO011B 4-phi
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(o)
0.47
0.42
0.64
1.13
0.43
0.38
0.22
0.39
0.33
0.27
0.29
0.62
0.39

of

16
2.62
4.03
14.8
52.93
0.28
-0.2
1.15
8.77
1.59
0.11
-0.13
14.55
-0.51



Sample | Glass Particle Number
011C 1 2 3 4 5 6 7
Na20 3.41 | 436 342 419 3.81 4.65 3.52
MgO 7.77 @ 3.75 551 457 @ 2.96 3.7 | 3.28
Al203 | 12.37 15.13 14.06 13.15 17.97 15.83  14.81
Sio2 51.86 55.55| 53.8 | 52.42 | 57.78 | 57.6 | 54.95
P205 0.82 | -0.41  -0.19 -0.08 0.39 0.52 0
S03 -0.4 | 023  0.37 | -0.07 | -0.07 | 0.3 | 0.06
K20 0.82 | 0.54 1.08 156 1.01 1.36 1
CaO 9.13  8.27 H 8.21 @ 8.63 8.2 | 6.47 @ 9.05
TiO2 1.18 | 1.46 143 129 1.21  0.97 | 1.91
Cr203 | -0.16 | 0.5 A 0.38  -0.22 -0.08 0.4 @ 0.28
MnO 0.2 0 0.21 H 0.28  0.08 | -0.12 0.15
FeO 13.45| 10.77 | 12.13 | 13.99 6.84 8.51 11.59
NiO -0.47 | -0.14  -0.41 0.29  -0.09 -0.19 -0.6

Glass Geochemistry from EDS for sample 10JAUOKO011C 4-phi

Sample Glass Particle Number Sample Glass Particle Number

011D 1 2 3 4 5 011E 1 2 3 4 5 6
Na20 2.08 2.1 29 255 3.63Na20 | 3.13] 3.93 3.46 3.38 3.46 4.36
MgO 5.04 5.43 3.6/ 4.27 3.47 MgO 459/ 351 391 3.08 3.87 246
Al203 10.51) 13.31 16.33 14.68 16.79 Al203| 14.73| 14.17| 13.72| 14.62 14.46 15.63
Sio2 48.18 50.98| 53.65/ 50.36 52.67 SiO2 | 52.78 55.51 54.39 54.73 51.84 54.36
P205 0.03 -0.13 0.4/ -0.21 0.23/P205 | -0.21 0.58 -0.03 -0.05 0.31 0.24
SO3 -0.06/ 0.13 -0.02 0.1, -0.15S03 0.33 0.14 0.09 0.38/ 0.06 0.38
K20 1.04/ 0.88 0.63 0.87 0.71 K20 0.82 1.09 1.21 1.13| 0.88 1.45
CaO 11.58 11.84 10.23 12.36, 10.99 CaO | 10.23) 7.69| 7.49/ 8.51 10.01 8
TiO2 209 161 181 167/ 1.18TiO2 207 226 183 1.64/ 199 1.65
Cr203 -0.09. 0.01 -0.44 -0.2| -0.03/Cr203| -0.01| -0.16 0.07 -0.43 -0.17 0.24
MnO 0.7 -0.13 0.31 0.2 0.13 MnO 0.12) 0.48 -0.04 0.48 0.76 0.42
FeO 19.23 13.91 10.54 13.38| 9.86 FeO 11.45 11.02 14.01 12.56| 12.72| 10.8
NiO -0.31, 0.06, 0.06 0 0.52 NiO -0.02/ -0.22. -0.11 -0.05| -0.19/ 0.01

Glass Geochemistry from EDS for samples 10JAUOKO011D-E 4-phi

Sample | Glass Particle Number Sample Glass Particle Number
011F 1 2 3 4 5 074B 1 2 3 4 5
Na20 3.04| 3.37 3.17 3.72 3.34 Na20 3.87 2.8 3.7 297 3.33
MgO 2.86 251 232 2.89] 3.27 MgO 2.82 203 3.73 3.01] 6.19
Al203 13.1 12.53 13.37 15.6 13.5 Al203 12.51 13.46 13.81 12.28 14.09
Sio2 55.95| 50.82) 52.39 58.42 56.27 SiO2 @ 58.74 53.81 57.81 58.87 54.61
P205 0.23| 0.66 -0.24 0.19/ 0.19 P205 0.42| 0.32, 0.07 0.22 -0.14
S0O3 0.12| 0.07, 0.02 -0.02 0.2 SO3 -0.04, -0.03 -0.03 -0.05 0.08
K20 165 1.61 1.41 1.07 1.39 K20 1.8/ 1.21, 153 1.32 0.61
CaO 7.79 9.1 9.3 7.78 6.99/ CaO 6.54| 8.59 6.45 6.98 9.02
TiO2 1.98 1.83 2.8/ 1.23 1.75/TiO2 1.89, 2.37, 154 157 1.16
Cr203 -0.2.  0.43 0.07 -0.19 -0.15/Cr203| -0.05| -0.39 -0.2 0| 0.28
MnO 0.16/ 0.43 0.31 0.02 0.28 MnO 0.23| -0.14 0.3 0.63 0.59
FeO 13.47 17.19 15.31 9.49 12.75 FeO 10.87 15.86 11.36 12.31| 10.2
NiO -0.16. -0.55 -0.23/ -0.22 0.23/NiO 0.4 0.11 -0.07 -0.1 -0.02

Glass Geochemistry for samples 10JAUOKO011F and 10JAUOKOQ74B 4-phi
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Sample | Glass Particle Number

074A 1 2 3 4 5 6 7 8 9
Na20 456 3.79 358 295 56 33 6.19 335 259
MgO 235 239 24 294 071 104 332 45 6.67
Al203 1551 15.06| 14.26 17.31 18.84 12.73 16.7 11.67 14.35
Sio2 57.15 53.22 57.62 48.37 65.1 64.46] 52.5 50.29 53.87
P205 -0.17 -0.37 0.26 -0.17 0.26] 0.57| 0.34 0.67 0
SO3 0.34 0.04 023 049 -02 027 007 015 -0.13
K20 113 1.41 222 1.46 1.64 3.19 1.39 1.43 0.72
CcaO 7.6 9.73 6.63 11.54 4.96 3.85 8.54 9.93 10.11
Tio2 157 194 165 197 018 1.66/ 1.33 1.66 1.47
Cr203 -0.06 -0.38 -0.27 -0.23 0.33] 0.2 0.07 -0.19 0.49
MnO 0.37/ -0.12 0.02 -0.01 -0.11 0.06 0.36 0.75 -0.01
FeO 9.79 13.63 11.14 13.3 2.79 836 9.28 16.41 10.1
NiO -0.15 -0.35/ 0.26 0.07 -0.11 0.31] -0.1 -0.62 -0.23

Glass Geochemistry from EDS for sample 10JAUOKO074A 4-phi

Sample Glass Particle Number
005E 1 2 3 4 5 6 15
Na20 3.66 | 3.41 3 3.62  3.88 431 2.63
MgO 3.01 2.65 35 | 571 265 3.1 | 3.46
Al203 | 13.76 12.64 13.06 13.28 14.47 13.86 14.33
Sio2 52.72 | 44.32  56.38 55.03 | 56.37  55.44 51.67
P205 0.42 | 0.54 0.23  -0.39 0.21 0.7 | -0.02
S03 -0.32  -0.37  0.11  -0.13 | 0.43 A 0.14 @ 0.83
K20 1.15 | 0.95 @ 1.38 | 0.68 1.2 | 1.25 1
CaO 9.61 9.93 75 | 899 | 7.61 | 7.47 | 11.14
TiO2 1.35 25 179 175 163 1.75 | 1.13
Cr203 | 0.09 | -0.45 0.03 @ 0.03 -0.02  -0.17 | -0.47
MnO -0.19 | 0.07 A 0.72 0.33  0.32 0.2 | 0.21
FeO 14.83| 23.71 | 12.34  11.31 11.33 12.01 14
NiO -0.09 0.1 @ -0.04 -0.21  -0.06 @ -0.07 0.07

Glass Geochemistry from EDS for sample 10JAUOKOO05E 4-phi

Sample Glass Particle Number Sample Glass Particle Number
005F 1 2 3 4 5 005G 1 2 3 4 5
Na20 3.07 | 416 @ 4.83  3.11 3.27 Na20 4.52 4.17 | 3.87 @ 2.32 3.8
MgO 359 351 384 | 426 365 MgO 174 | 3.42 269 254 256
Al203 | 13.82 14.73 13.86 17.02 13.46 AI203 17.69 14.86  15.68 | 13.87 | 15.73
Sio2 53.62 56.3 | 53.33 | 52.96 | 54.63  SiO2  57.21 58.76 | 57.56 | 50.32 | 54.24
P205 0.33  0.44 | 0.19 0.2 | 0.39 P205 -0.17 0.47 -0.06 0.34 0.53
S0O3 -0.01 0.11  0.29 0.05 -0.13 SO3 0.25  0.06 | 0.21 | -0.14 | 0.14
K20 1.04 1.15  1.31 082  1.16 K20  1.13  1.25 | 1.21 | 0.91 | 1.23
CaO 8.81 6.81 | 861 10.76 | 8.85 CaO @ 7.79 59 | 8.08 11.38 7.72
TiOo2 195 128 159 132 153 TiO2 | 1.18 1.33 @ 1.16 25 171
Cr203 ' 0.35 @ 0.13  -0.12 -0.29 -0.06 Cr203| 0.1 |-0.15 -0.1 0.12 -0.13
MnO -0.28 ' -0.11 | 0.1 | -0.03 0.24 MnO | 0.26 0.29 0.05  0.18 | 0.44
FeO 13.89 11.52 | 12.56| 9.87 | 129 FeO 8.08 9.69 @ 9.53 | 15.26  12.03
NiO -0.16  -0.04 -0.39 | -0.05 | 0.11 ¥ NiO | 0.21 | -0.04 0.11 0.41 -0.01

Glass Geochemistry from EDS for samples 10JAUOKOO05F-G 4-phi
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Mineral Geochemistry from Energy Dispersive Spectroscopy

Sample
Na20
MgO

Al203
Si02
P205

SO3
K20
CaO
TiO2

Cr203

MnO
FeO
NiO

Feldspar Olivine Hornblende

011B 2-phi 011B 2-phi 011B 4-phi|011B 2-phi 011B 4-phi|011B 2-phi|011B 2-phi
0.66 1.65 1.76 1.59 0.28 0.3 0.74
1.05 0.58 0.35 21.86 36.5 9.63 17.49
28.71 29.35 31.04 7.46 2.34 2.92 3.43
42.66 46.83 47.66 44.87 41.19 63.17 53.41
0.05 -0.1 -0.17 0.2 0.01 -0.33 0.14
0.57 -0.09 -0.43 -0.1 0.26 0.31 0.13
0.72 0.11 0.35 0.39 -0.1 -0.04 -0.21
21.56 18.09 17.74 3.67 1.09 16.17 17.63
0.98 0.31 -0.37 0.56 0.23 0.26 0.7
0.23 0.38 0.15 0.06 0.03 0.45 0.18
0.43 -0.07 0.05 0.01 -0.1 0.76 0.32
2.08 2.81 1.8 19.68 18.05 6.18 5.69
0.3 0.14 0.07 -0.27 0.21 0.21 0.34
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Selected SEM images

Multi-fractal particles

10JAUOKAO11A 4-phi: Particle 2
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10JAUOKO11A 4-phi: Particle m15
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10JAUOKUO11A 4-phi: Particle m6
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10JAUOKUO11A 4-phi: Particle m2
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10JAUOKO11D 4-phi: Glass Particle 3
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10JAUOKAO11D 4-phi: Glass Particle 10
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10JAUOKO11D 4-phi: Glass Particle 16
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Monofractal particles with low fractal dimension (D<1.06)

10JAUOKAO11D 4-phi: Glass Particle 12
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10JAUOKAO74A 4-phi: Glass Particle 3
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10JAUOKO11E 4-phi: Glass Particle 10
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Monofractal particles with intermediate fractal dimension
(1.06<D<1.09)

10JAUOKUO11C 4-phi: Glass Particle 3
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10JAUOKAO11C 4-phi: Glass Particle 5
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10JAUOKO11F 4-phi: Glass Particle 3
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Monofractal particles with high fractal dimension (D>1.09)

10JAUOKAOO5E 4-phi: Glass Particle 11
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10JAUOKAO11B 4-phi: Glass Particle 4
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10JAUOKAO11B 4-phi: Glass Particle 9

LOG perimeter (pixels)

3.35

w
w

3.25

w
(N}

3.15

w
[

3.05

. y=-0.1265x + 3.3612

\ R%=0.9693

’y r'S
D=1.13 -
R=0.98 g, o
0.5 1 15 2

LOG steplength (pixels)

2.5

314



Appendix C: Digital appendices

The included disc contains the following files:

SFT data sorted by unit

Raw grain-size data

Raw componentry data

Okmok GIS files

SEM images of all imaged particles
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