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XLIL—On the Connexion of certain Volcanic Phenomena tn South
America ; and on the Formation of Mountain Chains and V. olcanos,
as the Effect of the same Power hy which Continents are elevated.

By CHARLES DARWIN, Esq., Scc, G.S., F.RS.  Darwin (1840)
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INTRODUCTION.

ThE object of the present memoir is to describe the principal phenomena
generally accompanying the earthquakes on the west coast of South America ;
and more especially those which attended the shock that overthrew the ciLy
of Concepcion on the morningof the 20th of February, 1835. These phe-

nomena evince, in o +ﬂ "f,"n@ connexion between the

voleanie and elevator v forces : and 1t wifl be attemnied to dediiee fram thie
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Volcano as a Possible Indicator of Crustal Strain

Kazuaki NAKAMURA
(Earthquake Research Institute, University of Tokyo)

A model is presented which explains the temporal relation between an eruption and a
succeeding earthquake, taking a basaltic stratovolcano, Izu-Oshima volcano, as an example.
In the model, volcano is assumed to consist of an underground reservoir and a long pipe con-
necting the reservoir to the surface. As the compressional crustal strain is gradually stored
toward the earthquakes to occur, the volcano, located near the potential fault, is also deformed
and contracts to some degree. Then the magma in the r&servoar is squeezed up through the
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Mechanical Coupling Between Volcanic Unrests and Large Earthquakes:
A Review of Examples and Mechanisms

Masato KOYAMA *

Abstract

Previous studies have reported many examples of possible mechanical coupling between
volcanic unrests and large earthquakes, which occurred around the volcano. This paper
reviews these studies and reorganizes the types of mechanical coupling into the following five
cases (cases A-1, A-2, B-1, B-2, and C) and 10 mechanisms :

In case A-1,in which a large earthquake triggers activation of a volcano, the following four
mechanisms can explain their coupling: (A-1-1) an increase in compressional stress, which
was produced by earthquake source faulting, squeezes magma up to the surface; (A-1-2) an
increase in differential stress (or magma pressure), which was produced by earthquake

canree fanltine nramatee dike intencion * [A-1.2) increace in tencinnal ctrece which wae
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a volcano erupted
in the 9th century

focal region

Fig. 4. Summary of eruptions and earthquakes oc-
curred in the 9" century. Source areas of the
earthquakes occurred in 868 and in 869 are after

Hagiwara et al. (1989) and Watanabe (2001),
respectively.
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Fig. 3 Earthquake scenarios around Japan. The rectangles show five earthquake scenarios that could affect Mt. Fuji (black triangle). Two of them
(red dashed rectangles) are the same as those of Chesley et al. (2012), whereas the others (blue rectangles) are not. The corresponding fault
parameters are listed in Table 1. The vectors on the faults represent the movement directions of their hanging walls. a The 1707 Hoei earthquake
within the Nankai Trough, with five subfaults. b The 1703 Genroku Kanto earthquake within the Sagami Trough, with two subfaults. ¢ The 2011
Tohoku earthquake within the Japan Trench, with four subfaults. d The ISTL earthquake, with three subfaults. e The 1854 Ansei Tokai earthquake,
with two subfaults
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Magma intrusion
off Ito City

Ok

\

Magma intrusions have
repeated intermittently
since 1978

Koyama (2010)



Pre-History of the 1zu Peninsula Geopark 1
: Volcanic earthquakes and eruption

1978-1989:
Frequent (almost every year during 1989 submarine erupti
1978-1998) volcanic earthquakes g off fto. Ll
occurred off Ito City and caused the

submarine eruption in 1989.

However, neither official hazard map nor

evacuation plan was been created.
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1 1 1 1 1 1 L 1 1 ! | |

Hypocenter ‘d_istribuion of each
volcanic earthquake (by JMA)
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Advisory on seismic activity and Volcanic Alert Levels
for Izu Tobu Volcano Group

&R

FERBRUEBFOT T A E|ZECTRERAOHEREZTHICONT -
&, BRIOBAERIC S->T—EDRBRREINEShTHY, wErEL | (43

ZOEREMEOHBEPEMCATIRBLIERIAHINS, LW LW
SEARDERIE-ZHEICIE, BABRIEINBZEHICENER |
LAXIHLEFSh, EROBEICHEITOND, BH 280 . EA|
DFEEREEMDH DEEERLAHMEICLAEDP >TEDH SN TS,

FERIBALEFD MEFHORBLUIEHR] EEANERLNILOFFM

ICDWTIRI T E2SHR,
http://www.data.jma.go.jp/svd/vois/data/tokyo/316_lzu-TobuVG/316_index.html

EAKDEH KA
FIREMD & B E6H

/ﬁ_t@ﬁ_t(\_ » od
L s mine e

H£TBHRREMDS |

% 0 B >

(FKR500mLLi%)

HREBEIZHO
LT HPREMED
& BEH
(KONHL Br]HEM)

! Afll“

L
— i > -~ £ P —
;) KIS A PJHE XURIT

NILHAIDKL 5 f:
FERORE=

201558 F5%

2 k4Rl -
Teishi Knoll

139°07' 40"

......
-
.....
o
°
L
°
.
L
Ll

-

Bona2RERE

58' 40" 347 59407

s8s

" 0.1km

BERERRICHED(FABENIL
R (B LRRT), EE200m,
AREAOMEEDAONFANTVS

138" 07 50"

FhHBREZDOL 2/
KEFERYIVIEK

Phreatomagmatic
eruption

agamz B




AD1989 submarine eruption of Teishi Knoll
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