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Table 1

Features of eruption style and parameters related to magma properties and geological conditions for the eruptions of Mount Pinatubo (1991), Sakurajima Volcano (1914), Colima
Helens (1980-1986), Souftiére Hills Volcano (1995-1999), Shiveluch Volcano (2001-present), Mount Unzen (1991-1995) and Merapi Volcano (1986-present)

Pinatubo, Mt. St. Helens, Souferiére Hills, Shiveluch Unzen, Merapi,
1991 (MPT) 1980-1986 (MSH) 1995-1999 (SHV) 2001- (SVV) 1991-1995 (MUZ) 1986~(MRV)

Eruption style* Ex with minor Ef Ex and Ef Ex and Ef Ex and Ef Ef with minor Ex Ef with minor Ex
Permeability k (m?) 107121071 107 1-10712 10716-1p12 107 1075-10~ ™ 107 B-107 1
Conduit radius r{(m) 50 50-55 (Ex), 12.5(Ef) 15 26-36 25 25
Initial H,0 content ng(wt.%) 51-64 4.6+1 4.27+0.54 5.1 5.1-7.2 (3—7)d
Magma temperature T(°C) 78010 930+10 858+20 830-900 780-880 900
Crystal volume content X

Phenocryst Xpp 0.39-0.42 0.3-0.44 0.35-0.45 0.33-0.52 0.23-0.28 0.3-0.5

Microlite /groundmass Xy 0.25 - - 0.3 0.33-05 -

Total Xy, - 0.6 0.85-0.95 - - 0.7

Xont(1=XpnXmi av.0.55 - - av.0.6 av.0.56 -
Groundmass composition (wt.%)

Si09 709 69.90 7141 68.55 69.2 59.96

Ti0» 0.35 0.32 0.28 0.28 0.5 0.84

Al,03 14.79 13.86 13.58 16.28 14.8 15.49

FeOy 2.58 193 2.78 1.75 35 4.61

MnO 0.07 0.04 0.13 0.05 0.1 0.29

MgO 0.78 0.56 1.64 0.73 1.5 1.71

Ca0 2.52 1.92 4.86 3.61 3.7 3.79

Na,O 2.19 477 3.73 5.53 35 6.82

K50 2.95 1.87 1.60 1.68 2.9 4.89

P,0s 0.00 0.13 0.00 0.25 0.1 0.49

total 97.24 95.30 100.01 98.71 99.8 98.89
Matrix glass composition (wt.%)

Si0, 774 76.05 78.34 78.40 79.61 7493

TiO2 0.53 0.15 0.42 0.31 045 0.53

Al>O5 11.1 14.62 11.18 12.16 12.37 15.20

FeOy 1.48 0.44 1.64 1.08 1.50 2.20

MnO 0.03 0.04 0.06 0.04 0.07 0.08

MgO 0.33 0.02 0.12 0.12 0.28 0.14

Ca0 0.85 3.01 0.93 0.66 0.81 0.52

Na,0 2.62 4.96 3.12 4.04 244 3.50

10 3.75 0.56 4.26 3.22 423 5.97

P205 0.00 0.10 0.00 0.06 0.00 0.00

total 98.1 99.95 100.07 100.09 100.00 100.16
Measured dry melt viscosity (Pa s) TR
pi(Pas) = = =

Hui and Zhang +Costa 105-02_10568 103671083 10%23_10533 10495_10538 10353_10%95 102-88_10%57
Hy (Pas)

Direct measurement
Hui and Zhang +Costa
Goto+Costa

10 12.86_ 1013_27

1010.8
1011.41_1011.75

10 13_1014
10 18.26 _ 10 19.76

10 1 1.94_10 13.18

10 10.15_ 10 10.62
10 11.46_ 10 13.36

10 12.55_]0 14.55

1013.24

2Ex: explosive eruption style, and Ef: effusive eruption style.
Pvalue of k that covers the measured values of volcanic rocks.

“Value of r. that covers the estimated values for the other eruptions.
dvalue of ng that roughly covers the values of the other dome-forming eruptions.

(Kozono and Koyaguchi, 2009b)
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