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Basalt lava and pyroclastic rock
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Andesite lava and pyroclastic rock
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Mudstone
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Dacite to rhyolite lava and

pyroclastic rock

B R K E WS RS N
onglomerate and alternation of

tuff, sandstone and mudstone
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Andesiteto basslt lava and

pyroclastic rock

WL — 74 44 Fil%

Rhyolite to dacite lava
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Rhyolite to dacite lava and

pyroclastic rock
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Sandstone with conglomerate
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Conglomerate
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Granophyre and fine-grained biotite
granite
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Andesite to dacite pyroclastic rock
and lava, including welded tuff

T774 FRMEHEME

Aplitic biotite granite
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Medium to coarse-grained biotite
granite
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Medium-grained biotite granite
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edium to coarse-grained, porphyritic,
hornblende-bearing biotite granite

LR A DU TE R DY
Coarse-grained biotite-hornblende
granodiorite
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Granite porphyry
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Rhyolite welded tuff, lava and others
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Hornblende quartz diorite
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Alluvium
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Talus and alluvial fan deposits
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Lower terrace deposits
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Middle and higher terrace deposits
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Gravel, sand and mud
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avel and sand
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Gravel and sand
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Gravel and sand
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Hiruzenbara Formation
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Takashimizu Basalt

Y5 | A

Z | Tando Tuff Breceia
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Ningydtoge Formation

koW

Omori Formation
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Kuri Formation

BRMT S 7T AT—%Y
Yubarako Granophyre and others

AL e UL R UF R ML o L
Kijiyama and Tenguyama Volcanic Rocks
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Early Paleogene plutonic rocks

L SR )

Late Cretaceous plutonic rocks

9 M
Takads Rhyolites and others
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Kisa Andesites

Gravity contour (Bouguer anomalies based on the Geodetic Reference System 1980)

Assumed density 2.67 g/em?, contour interval 5 milligals
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Area of higher gravity
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Area of lower gravity
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Younger Sangun Metamorphic Rocks
(Metamorphism in Jurassic)

Dacite pyroclastic flow deposits
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Volcaniclastic breccia

— e - -
WEMPIE T A A P RO NG
Pyroxene-hornblende dacite and aphanitic andesite lava

Tk ) KREWE
Alkali basalt lava

BT A DO G (MK) A OB (M) 8
Pyroxene-hornblende andesite (Mk) and rhyolite (Mtk) lava

T ) LR
Alkali basalt lav
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nd tuff breccia

94 E A Ay e

Andesite toff breccia

B, BERUEN. WH KRR
Conglomerate, sandstone and mudstone with

pumice-lapilli tuf

T4 L B#

Dacite lava

AL R L kB

Rhyolite lava and pyroclastic rocks
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Fine-grained biotite granite and granophyre

m. A4 1 T TE D R
-grained hornblende-biotite granodiorite

lnuﬁhfi")(b?u WRE-T 41 P BERUKRE,

e T B pyroclastic racks with rhyoljte to dacite

lava and pyroclastic rocks, sandstone and conglomerate

P — ML RN Y

Medium- to coarse-grained biotite granite

b — LA D4 M TE M DI 2
Medium

and tonslite

coarse-grained hornblende-biotite granodiorite

HEMBHNE, EMRERLT /7 74T~
Quartz diorite porphyry, granite porph

y and granophyre
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Fine- to medium-grained biotite-bearing hornblende gabbro
and quartz diorite
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sarse-grained biotite granite and
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quartx gabbro and quarte diorite
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Rhyolite to dacite wolded tuff with rhyolite lava (K1)
EAL R R U AR
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iated hornblende-biotite granodiorite, quartz diorite
nd mylonite
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Pelitic schist with psammitic schist
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Siliceous schist
ERRNE
Mafic schist
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Table 1 Carey and Slgurdsson(1 989)(50[Z J:é .
Eruption source parameters for well-studied eruptions. Variables include plume height H, erupted volume V, mass eruption rate M, and duration D. The mass eruption rate is calculated by I L.G. Mastin et al. (2009)[Z&%
multiplying the erupted volume by density to arrive at an erupted mass, and then dividing the erupted mass by the duration. Plume heights are annotated with a letter, which indicates the (VE]4~ 77&“‘1%) 1120
method by which plume height was estimated: *v"=visual observation from the ground or an airplane; “t”=radar; “s"=satellite images; “i" = isopleth data. For silicic eruptions, column 3 (VEI2 ~6 éﬁ%)
indicates the magma type; r=rhyolite, d=dacite, a=andesite. Letters in indicate magma types. Observations that form the basis for these values are described in 35
Mastin et al. (in preparation) H(km) =
Volcano Date of onset Magma type VEI H, v, M, D, Reference 259+ 6_64|0g1 O(V(kmSDRE))
(km) (km*) (kg/s) (h)
DRE % St Helens 3805 |l409

Silicic and andesitic eruptions 30 * gﬁf '02’;:?0 1995
St. Helens 3/8/2005 d 2 9v 1e-04 4e05 05 12 =g = RFE na
St. Helens 7/22/1980 d 2 103r 0.001 1.4e06 045 3 s @*E 1= ,; 4 St Helens 7/22/80 90
St. Helens 5/25/1980 d 3 10.2r 0016 2e07 <05 3 25~30km P> Ruapehu 1996
St. Helens 6/12/1980 d 3 961 0017 2e07 05 3 Miyakejima 2000
Pinatubo, Philippines 6/12/1991 d 3 1751 00056 6€06 063 4540 25 Izu Oshima H
Ruapehu, NZ 6/17/1996 a 3 5.7s 0,002 2e05 65 1213 £ q Pinatubo 6/12/91 |80 @
Redoubt, USA 12/15/1989 a 3 9v 0.008 4-7e06 1.03 14,15 M x Cerro Negro 1992 2
Nevado del Ruiz, Colombia 11/13/1985 ad 3 26i 0014 3e07 03 16 - Redoubt 12/15/89 s
Spurr, USA 6/27/1992 a 3 13r 0012 2006 44 171819 i &, Spurr 6/27/92 0 5
Spurr, USA 8/18/1992 a 3 105r 0014 3e06 35 1718.19 H'D 29 Spurr 8/18/92 °
Spurr, USA 9/17/1992 a 3 107r 0015 3e06 36 178,19 fa < @  Nevado del Ruiz S
Hekla, 1970 5/5/1970 a 3 12-16v 0.017 6e06 2 20 = O B spur9i17/92 60 @
Hekla, 1980 8/17/1980 a 3 15v 0019 2e06 5 21 i e St. Helens 5/25/80 3
Reventador, Ecuador 11{3/2002 a 4 17v 012 1e07 22 22 =2 Hekla 1970 =
Hekla, 1947 3/29/1947 4 a St. Helens 6/12/80 150 F

brownish-gray ash a 28v 0.034 46007 05 15 Hekla 1980 I

brownish-black ash a 8-25v 0013 1.6e07 05 23 Fuego 1971
Soufriére, St. Vincent 5/7/1902 ad 4 14v 0.14 3-4e07 25-35 2425 Reventador
El Chich6n A, Mexico 3/29/1982 a 5 20i 030 35007 5 26 Hekla 1947 40
El Chichon B, Mexico 4141982 0135 GMT a 5 2i 039 6007 4 2 @®  Soufiere SV 1902
Hudson, O s : i 50 o on 28 5 ™ R

judson, ile L a 2-18v X el »
St. Helens 5/18/1980 d 5 135r 02 2e07 9 36 E: g::z:z: iﬁgﬁf
Quizapu, Chile 4/10/1932 d 6 27-30i 40 1,508 18 7
Novarupta 6/6/1912 6 5 El Chichon 4/4 PM

amp 4 : ; Pinatubo 6/15/91 (120

Episode | rd,(a) 2351 294 1.2e08 16 &

2 7 s > 5 2 Santa Maria 1901

Episode II d 2251 196 5.2¢07 26

Episode Il da) 19i 163 1.1e08 10 8 Quizapy
Pinatubo, Philippines 6/15/1991 d 6 35-40s 08-16 2-4008 3 9,10,11,40 = Best fit 10
Santa Maria, Guatemala 10/24/1902 a(d) 6 34 33 5-7e07 24-36 293031 ® = = = Bestfit +/- delta

C&S1989 .

Basaltic eruptions 0 % = T — . = 0 g HE
Etna, 2001 7/19/2001 2 05-25v 9e-04 6003 115 32 10™ 10" 10 ~__ 10°
Cerro Negro, 1995 11/19/1995 2 2-25v 13e-03 9.4e03 ~100 33 T~ 0.84~4.70km_‘3_DRE|
Cerro Negro, 1992 4/9/1992 3 28-68v 00094 3605 ~21 3 Log erupted volume, km3 DRE (219~12.22km3AaBEH =)
Izu-Oshima 11/21/1986 aa) 3 10s,rv 0.0045 8e05 3 a1 B
Fuego, 1971 9/14/1971 3 10v 003 1.7e06 12 3435 =
Miyakejima, Japan 8/18/2000 3 15.5r 0.0042 12606 34 363738 Fig. 2. Plume height versus log erupted volume (DRE) for the eruptions listed in Table 1. The bold solid line is the best-fit curve through the data, and the bold dotted lines are envelope
Fuego, 1974 10/14/1974 4 10v 0.02 3e06 5 39 curves that enclose 50% of the predictions as calculated by the routine polyval in Matlab®, The light solid line is the best-fit curve obtained by Carey and Sigurdsson (1989). Symbols in

Information sources:
"Mastin (2007); “Scott et al. (in press); *Sarna-Wojcicki et al. (198
SFierstein and Hildreth (1992); *Koyaguchi (1996); "Koyag
and Chouet (1994); *Scott and McGimsey (1994); "*Naranjo et al. (1986);
Sigvaldason (19 mithsonian Institution (20
Sigurdsson (198 ‘Naranjo et al. (1993); **Rose (197.
Salazar (1973); "’Rusc et al. (1973); **Tupper et al. (2004);

the legend are arranged from smallest to largest erupted volume.
‘Paladio-Melosantos et al., 1996; *Hoblitt et al. (199

SDurant et al. (this volume); “Hildreth and Drake (1992); +' —é— = bl =
and Ohno (2001a); "Holasek etal. (1996); "*Prata and Grant (200 “Eumdum and Houghton (2005); "*Miller uﬁ == IIE] Xtuﬁ} | EEO) Fﬁ{%
Neal et al. (1995); *Eichelberger et al. (1995); imsey , 2001) "”Ihomr sson and
L.G. Mastin et al. (2009)&Y 5| - n%E

“Thorarinsson (1949); 2*Anderson and Flett Sigurdsson (197
%Carey and Sparks (1986); *'Anderson (1908); *Scollo et al. (2007); **Hill et al. (1998
2005); **Geshi et al. (2002); **Rose et al. (2008); “Pallister et al. (1992); “'Mannen (20
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Age (ka) Lava (km’ DRE) Pyroclastic flow (km‘; DRE) Pyroclastic fall (km3 DRE) | Total (km3 DRE)

20.8 Sankoho 1.5 % 10™ Amidagawa 6.7 > 107 1.6 x 107
21 Kusatanihara 3.4 %107 3.4 %107
28.6 Misen 1.9 10° | Masumizuhara 7.3 > 10" | Higashidaisen 1.3 % 10" 2.8 x 10"
293 Karasugasen 7.2 x 107 Sasaganaru 1.0 < 10" Odori 44 < 10" 1.5 % 10"
41.6 Makibara 1.9 % 107 Kamogaoka 3.5 %107 2.3 <10
60 Kurayoshi (DKP) 1.1 x 10 1.1 = 10"
67 Sekigane (DSP) 3.0 x 10" 3.0 x 10
80 Namatake (DNP) 2.1 > 10° 2.1 x10°
83 Arata 2 8.0 <107 8.0 x 10

3 Arata 1 2.4 %107 24 %107
100 Furikosen 3.6 %10 Nawa 1.3 % 10 1.7 % 10"
115 Hiruzenbara 8.7 % 107 8.7 %107
130 Matsue (DMP) 9.9 < 10 9.9 x 10
170 Hidani 22 % 10" 22 %10
190 Bessho (DBP) 1.0 x 10" 1.0 x 10°
200 HPM2 1.6 % 107 1.6 % 10™
210 Okutsu (DOP) 1.9% 10° 1.9 x 10"
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