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Montserrat

Chronology of the 199!

0 2007 eruption
1995 7 18 : (350 )

Phreatic, phreatormagmatic eruption

1995 11
Dome (volume:1.5

1996 9 17

: dome growth

10"7m”3,discharge rate 10 m”3/s)

: dome collapse and explosion
(Ash: 6.0><10"5 ton)
1998 3 -1999 5 :dome
\sh emission, vulcanian
1999 11 28 -2000 1 21
Renewal of dome growth
(volume 1.5 10"7m”"3,discharge rate: 3 m”3/s)
dome growth, (2005 8 )
2005 7-9
Renewal of dorne growin

,dome growth dome collapse

Montserrat Island
39 square miles - one of the
Leeward Islands of the Lesser Antilles,
located in the Caribbean Sea

a St. John’s

Bramble
e Airport

Soufriere Hills
St. Georges Volcano

Chance Peak
Hill . . (3,000 feet)

Castle Peak
(2,700 feet)

Plymouth

Eruption began July 18, 1995
As of June 1997, more than 80% of Plymouth
has been destroyed




Montserrat eruptive activity (1999~) MVO web site
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Si02: 58.4—62.4 wt.%

dome block (porosity 5-15%)
: 45-55 wt.%
. Pl, Amp, Opx, Cpx (0.3 mm ), Fe-Ti,
. Pl, Opx, Cpx, Fe-Ti, Qz

, OPX reverse zoning

Qz dissolution ——) Magma

Mafic enclave ( ) mixing
Murphy et al. (2000); Zellmer et al. (2003)




OPX: normal, reverse zoning
Pl: normal, reverse zoning
CPX: (300 pum)

OPX: normal zoning
Pl: normal zoning

-Low T magma
CPX:
- Mixing

OPX: reverse zoning
Pl: reverse zoning

- High T magma

Mixed
magma
CRX(0.3mi

o)V R
Ph: Pl; OPX,
Amp; Ee-Ti




Pre eruptive condition of Montserrat
: 5-6 km (1.5 kbar)
Amphibole : Amp

: 4-5 wt.% (1.25-1.5 kbar)
Barclay et al. (1998); Devine et al. (1998)

' high T, low T, hybrid T
OPX, CPX+Fe-Ti oxide (Quilf)
;858 & 18 °C
: 1020-1060 °C

747 =7 °C

mixing process

840 860 880
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Mixing process

Self mixing model:

OPX, Pl reverse zoning (

— —

OPX, Pl normal zoning, Amp

tal,

(a) Rigid crystal framework

@ Decreasing T

Volatiles Dyke Heat

Sl Mk

(b)
Crystals no longer form rigid framework

N
l‘r t
i

(2001) 15 4

) Plurne risa.

Mixing of hot plume |- -7 .

with cool intesicr,
resulting in growth
of rims and

precipitation

LElT‘I'lannalbmndrr_'::__ e

laryer o, resulting

in crystal resorption [

1) Mafic magma intruded
Into base of chamber

Murphy et al. (2000)




(Montserrat)
Amphibole breakdown rim

Rutherford and Hill, (1993); Devin and Rutherford,
(1998); Buckley et al. (2007)
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Browne and Gardner, (2006)

Buckley et al. 2007
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amphibole stability field of St. Helens 1980
Rutherford and Hill (1993




: +Clinopyroxene
Montserrat: , "y

X thiagnothe Composition of aMon6a
Amp 120 MPa (T:850°C) 5 (Wt% oxide)

Si0, 7141
TiO, 028
ALO, 1358
FeO 2.78
1.64
4.86
3.73

Couch et al. (2003)

St. Helens: 9.7=—18 mm/s  Ruther ford and Hill; (1293)
Maritserrat: 20 /s

Blackibuiie (daciierdome): 4—6 mm/s, ViacCania et al. (2007)
( )
Unzen 1901—1995-1—4"mmni/s" Nakada et all (1995)

Breakdown rim




(Clarke et al. 2007)
(Couch et al. 2003a;2003b)

1997 8 10 88

sl {

BSE2 27-Feb-03

BSE2 2B-Apr-05

Clarke et al. 2007

SHV groundmass (8 hour MDE from Couch ¢t al., 2003a)
Pinatubo Dacite (MDE from Hammer & Rutherford, 2002)
Power law fit, SHV groundmass; Vol%Feldspar = 58.815p0-5226

Power law fit, Pinatubo groundmass; Vol%Feldspar = 72.203p-0-5505

Volume
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7/ MPa

Appendix:
— Melnik and Sparks (1999)
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Montserrat

L
e

e +Clinopyr0xene
Groundmass crystallinity: 32vol.% thdagnetie

Composition of aMon6a
(wt% oxide)

Si0, 7141
An , An32-75 Tio,

0.28
13.58
2.78
1.64
4.86

calcic An

— Mixing calcic An

v Couch et al. (2003)
Minimum An 32: 25 MPa

Quartz : 50 MPa
2km




—

Mixing model:

injection - self mixing model

Amp reaction rim , 20mm/s

calcic An mixed magma
microlite (25 MPa




