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DATA REPOSITORY ITEM - 1. ANALYTICAL METHODS

Gold-coated polished grain mounts were analysed for H,O using a Cameca ims-4f
ion-microprobe at University of Edinburgh. A primary beam of nominally 10 keV '°0"
ions was focussed to an ~10 micron spot at the sample surface. Beam currents were 1-2
nA, and positive secondary ions were extracted at 4500 V, with an energy offset of 75
eV, £25 eV energy window and 25 pm image field. H,O was analysed as 'H and
normalised to *°Si, as subsequently measured by electron microprobe analysis (EMPA) of
the same spot. Working curves were derived at the beginning and end of each analysis
day using at least 5 rhyolite glass standards, ranging in H,O content from 0.13 to 5.6
wt%, analysed in triplicate, under the same conditions. Because 'H ion-yield increases
with the SiO; of the glass (Shimizu, 1997) we use the correlation between 'H/*°Si, rather
than 'H/*’SixSiO; (Shimizu, 1997), and H,O to derive the working curve. Weighted
linear least squares regression provided a best-fit transfer function. Fully propagated
uncertainties on the measured H>O content are typically 1-4% relative. Background H,O
concentration, determined by analysing plagioclase host crystals, is ~ 300 ppm. TiO; (as
*'Ti) and Na,O (as *’Na) were also measured in standards and glass inclusions.

Major elements were analysed in melt inclusions, after ion-probe analysis, by
EMPA on carbon-coated samples at the University of Bristol using either a JEOL733 4-
spectrometer or a Cameca SX100 5-spectrometer microprobes, with mineral, oxide and
glass standards for calibration. Considerable care was taken to minimise Na migration
during EMPA by using a low accelerating voltage (15 kV), low beam current (2 nA),

defocused spot (15 um diameter) and reduced counting times on Na (3-4 s on background
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and 6-7 s on peak), which along with Si and K was always analysed first. All elements
other than Na were analysed for at least 10 s (background) and 20 s (peak). For glasses
analysed by SX100 we can demonstrate minimal Na loss by the close correspondence
between Na,O as analysed by EMPA and Na,O analysed by ion-probe (average absolute
deviation, aad = 0.42 wt% Na,O, n=37). H,0 as determined using the “by difference
from 100%” method for SX100 analyses has an aad of 0.55 wt% against ion-probe
analyses of the same glass inclusions. The aad for nine hydrous andesite and rhyolite
glass standards, with 0.1-5.8 wt% H,O (Mandeville et al., 2002) on the SX100 is 0.36
wt%. Analysis of hydrous glasses using the JEOL733 was less accurate due to persistent
Na migration, even with low beam currents. This is evident from low Na,O contents
compared to ion-probe analyses of the same glasses. For this reason we have used the
ion-probe Na,O contents for the glasses analysed by JEOL733. By this method the
agreement between volatile by difference and ion-probe determined H>O is 0.89 wt%
(n=65). Consequently, SX100 analysed glasses are deemed to have slightly greater
precision (and reliability) than those analysed by JEOL. However, where both techniques
have been applied to the same large melt inclusion agreement is very good. The nature of
the EMPA technique used is noted in the data table. Only data are presented when there
is a good analytical total (98-102 wt%, including H,O), and good agreement (+15%

relative) between ion-probe and EMPA TiO, contents.

REFERENCES
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DATA REPOSITORY ITEM - 2. GLASS ANALYSES

NOTES.

All analyses given as weight per cent. Blank space indicates element not analysed. b.d. is below detection.

a.

Major elements analysed by JEOL833 microprobe; Na,O is taken from ion-probe analysis.

b. All major elements (including Na,O) analysed by SX100 microprobe
c. Textural variety of glass analysed: PI, plagioclase-hosted inclusion; A7, amphibole hosted; OI, orthopyroxene-hosted; GM, groundmass; 7, melt tube or
channel.
d. Determined by ion-microprobe. 1 s.d., fully propagated from calibration and ion counting statistics, given in parentheses.
e. Equilbrium H,O pressure (in MPa), calculated at 900 °C using method of Newman & Lowenstern (2002)
f.  Smithsonian sample USNM 115379-34 from Melson (1983)
g. Smithsonian sample 115418-60 from Melson (1983)
REFERENCES.

Melson, W.G., 1983, Monitoring the 1980-1982 eruptions of Mount St. Helens: Compositions and abundances of glass: Science v. 221, p. 1387-1391.

Newman, S., Lowenstern, J.B., 2002, VolatileCalc: a silicate melt—-H,O—CO, solution model written in Visual Basic for Excel: Computers and Geosciences v. 28,
p. 597-604.
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Table DR 1a. May 18" 1980 Plinian eruption (“white pumice”)

sample Type* Si0, TiO, ALO; FeO MnO MgO CaO Na,O K,0 P05 Cl F SO, H,0! Total Py,0°
KCHB-4A*" Al 68.05 033 1296 2.72 0.12 0.98 195 560 193 4.63(13) 99.26 142
KCHB-7A" Al 69.01 037 14.07 2.19 0.02 036 225 554 185 bd 0.11  bd 0.15  3.19(6) 99.09 77
KCHB-8A® Al 70.19 035 1470 252 0.03 034 224 651 1.72 1.83(6) 100.43 29
KCHB-11A* Al 65.81 0.51 15.03 213 bd 037 235 565 244 4.92(21) 99.20 157
KCHB-11B* Al 69.71 0.21 1415 248 bd 0.45 223 639 203 2.66(5) 100.29 56
PLZ-7A1* PI 7273 032 1339 206 0.03 0.50 1.62 542 224 2.22(4) 10053 41
PLZ-8A2° PI 71.45 041 1390 238 0.12 0.71 212 586 219 2.58(4) 101.72 53
PLZ-22A1* PI 67.12 030 1320 1.82 bd 050 2,07 575 205 0.18 5.41(13) 98.41 182
PLZ-22A2% PI 67.00 037 1390 241 0.14 0.65 2.18 437  2.09 5.08(11) 98.19 165
PLZ-24A1" PI 70.39 046 1350 228  0.07 0.59 195 576 192 332(9) 10022 82
PLZ-33A2% PI 68.48 037 1284 2.18 0.06 0.63 1.74 636 189 0.16 4.60(8) 9931 141
KCPL-6A" PI 68.39 026 1447 1.84 0.14 0.52 2.18 591  2.03 5.14(10) 100.86 168
KCPL-9A" PI 66.13 025 14.18 1.86 0.13 074 214 571 1.88 5.03(9) 98.03 162
KCPL-9B* PI 67.85 036 1485 1.82 0.02 057 216 580 2.19 4.87(11) 100.48 154
KCPL-11A* PI 68.67 034 1382 1.84 0.13 0.47 1.80 594 194 521(8) 100.15 172
KCPL-12A* PI 68.25 0.10 1464 130 0.04 0.48 2.00 599 194 4.749) 99.47 148
KCPL-12B* PI 69.36 030 1449 1.67 0.10 057 224 600 198 bd 4.58(10) 101.29 140
KCPL-13A" PI 69.58 0.01 12.71  1.01  bd 0.26 1.59 576 210 0.18 4.7909) 97.99 150
KCPL-15A" PI 68.79 036 1375 194 bd 0.47 1.78  5.83 1.94 4.898) 99.74 155
KCPL-16A* PI 67.02 038 14.08 2.13 0.09 0.60 220 577 195 5.10(10) 99.31 166
KCPL-19A* PI 6649 045 13775 2.09 0.06 0.45 2.16 581 202 0.10 5.65(13) 99.03 194
006-6A" PI 69.27 042 1382 215 0.02 0.60 208 6.15 2.00 3.79(6)  100.30 102
006-9A" PI 6591 033 13.74 2.03 0.71 227 575 215 0.76 5.92(10) 99.57 208
006-10A" PI 64.91 041 13.31 278  0.02 0.71 195 549 199 033 6.38(11) 98.27 232
006-14A° PI 69.66 0.28 1423  2.13 0.61 207 6.14 194 3.73(5) 100.78 100
006-19A* PI 7123 032 1390 1.95 0.41 2.04 591 224 1.57(3)  99.56 22
006-19B* PI 68.22 029 13.63 1.68 bd 0.47 193 581 209 0.26 5.42(10) 99.79 182
006-19C* PI 6944 029 1395 284 0.01 062 211 626 197 3.54(6) 101.03 91
MAY-6-1° PI 67.11 0.31 1392 193 0.04 047 206 545 2.09 0.06 009 007 bd 5.42(8)  99.00 182
MAY-6-2° PI 6399 024 17.04 149 bd 0.35 415 489 158 030 0.10 0.07 bd 6.40(10) 100.60 233
MAY-5-1° PI 6742 039 13.79 210 0.03 059 215 427 193 005 0.08 002 0.02 5938) 98.76 209
MAY-5-2° PI 69.13 038 1498 242 0.05 069 228 523 1.89 0.05 0.11 006 0.03 3.44(5) 100.72 87
MAY-4-1° PI 71.60 037 1499 196 0.09 047 216 516 2.02 0.08 0.12 004 bd 1.73(2)  100.79 26
MAY-4-2° PI 66.90 0.21 13.78 1.84 0.10 0.55 193 523 212 0.10 0.10 0.04 bd 5.83(9) 98.74 204
PLZ-gml" GM 7098 043 1449 2.17 0.10 0.57 232 586 194 1.00(4)  99.85 9
PLZ-gm3" GM 69.44 036 1526 227 bd 0.45 229 596  1.99 2.22(3) 10024 41
006-gm1* GM 7196 032 1420 2.13 049 214 593 217 1.58(2) 100.93 22
006-gm2* GM 7196 035 1422 3.01 056 222 570 2.03 1.243) 101.27 14
MAY-6-gml® GM 71.88 032 14.89 238 0.11 064 265 523 203 030 0.51(7) 10094 2
MAY-6-gm2® GM 71.39 038 1455 265 0.11 0.60 237 518 192 0.65(9) 99.80 4
KCHB-gml* GM 71.07 0.31 14.84 240 bd 057 255 6.06 1.85 1.28(3) 10094 15
KCHB-gm3* GM 71.10 035 1487 2.06 0.16 0.51 262 628 1.66 1.17(2)  100.78 13

KCHB-gm4® GM 70.55 043 1465 227 bd 062 230 598 2.06 098(2) 9984 9



Table DR 1b. May18™ 1980 Blast deposit (“grey pumice” or “cryptodome)

sample
SH80D-2A*
SH80D-2B*
SH80D-5A*
SH80OD-7A*
SH80D-8A*®
SH80D-9A*
SH80D-10A*
SH80D-11A%
34-2A%
34-3A%
34-3C
34-4B%
34-6A*"
34-8AF
34-11A%

Table DR 1c¢. June 12" 1980 Pumice

sample
JUN-14-1°
JUN-14-2°
JUN-13-1°
JUN-15-1°
JUN-15-2°
JUN-1-1°
JUN-1-2°
JUN-16-1°
JUN-13-2°
JUN-18-1°
JUN-2-1°
JUN-14-gm"
JUN-15-gm®

Type*
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
Ol

Type*
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
T
T

SiO,

73.78
75.27
77.62
76.71
76.28
75.40
76.07
74.37
69.48
73.23
69.55
74.96
73.58
69.81
71.15

SiO,

69.93
70.58
74.62
73.80
70.19
73.95
74.46
69.56
74.08
72.92
72.73
73.07
75.90

TiO,
0.43
0.51
0.37
0.44
0.41
0.42
0.44
0.54
0.23
0.38
0.36
0.43
0.34
0.31
0.29

TiO,
0.22
0.35
0.25
0.34
0.37
0.45
0.38
0.42
0.27
0.39
0.47
0.56
0.42

ALO;
11.43
11.51
10.85
11.17
11.53
11.17
10.94
10.98
13.63
11.98
13.17
11.26
11.78
13.15
14.65

ALO;
15.46
12.61
11.95
11.88
13.06
11.81
11.75
13.09
11.88
12.33
12.30
11.90
11.81

FeO
2.87
2.05
1.57
1.68
1.94
2.51
1.58
2.28
2.00
2.75
2.06
2.99
3.15
2.41
2.27

FeO

1.70
2.37
2.16
2.35
2.30
2.18
2.04
2.16
1.87
2.12
1.86
2.19
1.98

MnO
0.08
0.01
0.23
0.17
0.10
0.25
0.11
0.03
0.13
0.26
0.06
0.15
0.03
bd
0.26

MnO

bd
bd
0.06
bd
bd
0.05
0.16
0.05
0.10
bd
0.05
0.06
bd

MgO
0.69
0.24
0.17
0.36
0.28
0.76
0.32
0.40
0.54
0.75
0.51
0.79
0.81
0.58
0.35

MgO
0.39
0.51
0.34
0.39
0.63
0.48
0.39
0.58
0.42
0.41
0.59
0.53
0.21

CaO
1.07
0.82
0.67
0.71
0.69
0.94
0.63
0.86
1.80
0.98
1.70
1.04
0.91
1.69
2.21

CaO

3.18
1.27
0.75
1.03
1.58
1.02
0.97
1.82
0.83
1.05
1.13
1.08
0.91

NazO
5.07
5.36
5.23
5.42
535
5.31
5.18
5.26
6.18
5.30
6.38
5.18
547
6.30
5.86

NaZO
5.24
5.57
4.76
5.31
5.37
4.65
5.03
5.72
4.61
5.01
4.59
5.17
5.31

3.32
3.39
3.55
3.39
3.35
3.40
3.46
3.37
2.25
2.67
2.29
243
2.76
2.14
245

K,O
1.75
245
248
2.70
2.22
2.53
247
248
2.59
2.69
245
2.54
2.81

P,0s

0.15
0.22
0.12

0.31

P,0s
bd
0.27
0.11
0.37
0.55
0.05
0.04
0.17
0.12
0.05
bd
0.22
0.07

Cl

Cl

0.08
0.14
0.11

0.12
0.12
0.11
0.09
0.15
0.13
0.12

F

0.08
0.05
0.12

0.01
0.04
0.03
bd

0.03
bd

0.02

SO,

SO,
0.05
bd
bd

0.05
bd
0.10
bd
0.01
bd
0.02

H,0"*

1.95(3)
1.93(3)
1.36(2)
1.19(2)
1.28(2)
0.94(2)
0.79(1)
1.63(3)
3.76(5)
1.78(3)
4.12(6)
1.92(4)
2.21(3)
3.73(7)
1.83(2)

H,0
2.94(8)
3.92(10)
2.47(6)
2.71(10)
4.35(16)
2.00(9)
2.35(9)
5.12(19)
2.74(10)
2.96(11)
3.41(13)
2.48(6)
1.53(6)
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Total

100.68
101.10
101.62
101.24
101.35
101.33
99.63

99.71

100.31
100.07
100.19
101.17
101.02
100.13
101.31

Total

101.03
100.08
100.17
100.87
100.60
99.37
100.19
101.40
99.59
100.10
99.73
99.94
100.94

Py,0°
32
32
17
13
15

23
101
27
118
31
40
100
29

e
PHzO

108
49
58
129
34
45
167
59
67
86
50
21
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Table DR1d. July 22" 1980 Pumice

sample Type* Si0, TiO, ALO; FeO MnO MgO CaO Na,0O K,O P,0s Cl F SO, HZOd Total PHZOe
JUL-4-1° PI 70.55 0.43 13.02 2.03 0.12 0.58 1.50 5.19 249 0.18 0.14 001 0.02 3.85(10) 100.11 105
JUL-4-2° PI 73.71 047 11.47 1.88 0.05 0.38 1.06 5.58 254 0.14 0.15 0.08 bd 2.21(6) 99.71 40
JUL-4-3° PI 69.74 0.41 13.66 2.12 0.08 0.36 1.89 451 243 0.06 0.14 006 0.04 4.60(13) 100.10 141
JUL-12-1° PI 71.74 0.37 12.61 1.85 0.04 0.28 1.22 5.08 233 012 0.17 0.08 0.09 4.26(11) 100.23 124
JUL-14-1° PI 75.15 0.23 11.75 1.60 0.10 0.40 0.79 5.66 284 0.09 010 bd bd 2.10(5) 100.81 37
JUL-14-2° PI 7142 0.14 12.36 1.12 bd 0.26 1.45 5.66 2.08 bd 0.07 0.06 bd 3.70(10) 98.32 98
JUL-7-1° PI 74.63 0.39 12.17 1.89 0.06 043 0.88 5.02 2.86 bd 0.12 0.02 bd 0.68(2) 99.15 4
JUL-1-gm" GM 77.02 0.45 12.04 1.58 0.20 090 4.62 2.85 0.25(1)  99.90 1

Table DR1e. August 7" 1980 Pumice

sample Type* Si0, TiO, ALO; FeO MnO MgO Ca0 Na,0 K,0 P,0; Cl F SO, H,0° Total  Py,o°
AUG-13-1° PI 74.63 0.32 11.44 2.00 0.01 0.29 0.90 5.10 273 003 0.16 0.12 0.06 1.81(6) 99.60 28
AUG-13-2° PI 76.74 0.43 11.68 2.03 0.05 0.35 0.93 4.36 278 0.14 0.12 0.07 bd 0.44(2) 100.12 2
AUG-15-1° PI 72.13  0.37 12.98 2.15 bd 0.55 1.42 5.04 226 0.07 0.12 0.10 0.05 3.9514) 101.20 110
AUG-16-1° PI 70.42 0.45 12.77 243 0.04 0.72 1.50 5.95 230 0.05 0.16 bd bd 3.95(14) 100.72 110
AUG-17-1° PI 76.57 0.30 11.30 1.98 0.06 0.18 0.56 4.83 279  bd 0.16 0.04 bd 1.42(5) 100.18 18
AUG-8-1° PI 75.24 0.45 1144 2.09 0.04 0.18 0.79 483 279 017 012 0.02 bd 1.68(6)  99.83 25
AUG-5-1° PI 71.22 041 1252 2.47 0.10 0.78 1.00 5.58 233 0.15 0.18 006 0.01 3.55(17) 10035 92
AUG-11-1° PI 71.79 0.19 12.99 1.29 0.01 0.30 1.32 5.71 223  bd 0.11 0.02 0.08 4.17(15) 100.21 120
AUG-11-2° PI 70.78 0.22 13.81 134  bd 0.33 1.98 5.72 1.91 bd 0.09 003 bd 4.63(18) 100.84 142
AUG-7-1° PI 74.57 0.17 1128 2.42 0.02 0.45 0.68 5.50 276 0.06 0.19 0.06 bd 1.99(5) 100.13 34
AUG-14-1° PI 74.14 047 11.20  2.12 0.01 0.35 0.76  4.65 3.08 029 0.13 0.02 bd 2.14(5)  99.36 38
AUG-l7gmb T 75.88 0.56 11.65 1.65 0.05 0.17 0.72 4.52 285 0.05 0.18 0.11 bd 1.35(5) 99.72 16
AUG-l7gm2b T 76.00 0.52 11.36 1.76  bd 0.21 0.68 4.75 293 0.01 0.17 0.11 0.05 1.33(6) 99.86 16
AUG-15gm® GM 77.46 0.32 11.65 1.48 0.12 0.60 5.68 3.15 0.04 0.32(1) 100.82 1

Table DR1f. October 17" 1980 Dome

sample Type* Si0, TiO, ALO; FeO MnO MgO CaO Na,0 K,O P,0; Cl F SO, H,0" Total Py,0°
60-2B*¢ PI 74.99 0.21 1139  1.72  bd 034 062 6.04 299 247(3) 100.76 49
60-9A*¢ PI 76.87 029 11.74 148 0.02 0.24 076 558 292 0.88(1) 100.77 7
60-9B¢ PI 7825 034 1130 1.75 bd 0.14 048 550 3.02 0.56(1) 10133 3
60-14A%¢ PI 71.72 029 1227 1.84 0.21 0.48 1.20 594 234 0.13 3.73(5) 100.15 100
60-17A%¢ PI 77.27 0.61 1098 155 bd 0.19 054 585 287 0.67(1) 100.52 4
60-17B*¢ PI 7494 034 11.16 2.01 030 0.46 078 580 2.83 2.66(4) 101.26 56
60-17D*¢ PI 76.98 039 1154 199 0.09 0.15 075 593 3.02 1.033) 101.88 10

60-20A™¢ PI 7549 0.19 1194 1.65 0.19 0.18 0.61 6.06 2.60 233(4) 101.24 44





