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Remote Triggering of Microearthquakes at the Iwo-jima Volcano
Motoo UKAWA U [J Eisuke FUJITA® and Teiji KUMAGAI D

Abstract

0 O Continuous seismic observations at lwo-jima, an active volcanic island belonging to the
Izu-Ogasawara island arc, have detected remote triggering of microearthquakes in and around
the island. The remote triggering at Iwo-jima is a phenomenon of an abrupt increase of
microearthquake activity at the time of a passage of seismic waves from a distant large
earthquake. We examined seismograms of a total of 21 earthquakes with magnitude larger
than 7 and within an epicenter distance of 3000(km from Iwo-jima. Remote triggering
phenomena were found at four events during the period from 1980 to 1993 : the 1983 west off
Tohoku earthquake, the 1984 southeast off Kyushu earthquake, the 1993 southeast off
Hokkaido earthquake, and the 1993 Mariana Island earthquake. The largest epicenter
distance among them was 2009 km. The initial times of triggering coincide with the
theoretical arrival times of surface waves and successive occurrences of earthquakes continued
for 6 to 150hin, suggesting that dynamic stress or strain caused the remote triggering
phenomena at Iwo-jima. As a well-developed hydrothermal system is suggested in shallow
depths beneath Iwo-jima, volcanic fluids presumably play an important role in remote
triggering.
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Fig. 10 Map showing the locations of the seismic
observation sites at Iwo-jima.
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Table 10 List of earthquakes examined in this study.

No. Date Time  Latitude Longitude Depth M  Distance Region
O°NO O°E0 OkmO 0 km0O
1 1980/12/31 197332 46.233 152.367 70 7.1 2,579 Kurile Is.
2 1981/01/19 03117 38.600 142.967 0 7.0 1,543  E off Mid-Tohoku
3 1981/01/23 13158 42.417 142.200 130 7.1 1,961 S Coast of Hokkaido
4 1982/03/21 11132 42.067 142.600 40 7.1 1,924 S off Hokkaido
5 1982/07/04 10120 27.800 137.233 560 7.0 527 S off Honshu
6 1982/07/23 23123 36.183 141.950 30 7.0 1,268  E off Kanto
7 1982/09/06 10147 29.383 140.967 180 7.0 511  Near Torishima
8 0 1983/05/26 11159 40.355 139.077 14 7.7 1,743 W off N Tohoku
9 1983/06/21 15125 41.260 139.002 6 7.1 1,843 W off N Tohoku
10 1984/01/01 18103 33.618 136.842 388 7.3 1,073 S off Kinki
11 1984/03/06 1117 29.338 139.205 452 7.9 547  Near Torishima
12 O 1984/08/07 04106 32.380 132.155 33 7.1 1,228  SE off Kyushu
13 1987/01/14 20003 42.533 142.932 119 7.0 1,978 Hidaka Mts. Region
14 1987/05/18 12007 48.783 149.048 497 7.0 2,751 Southern Sea of Okhotsk
15 1989/11/02 03125 39.855 143.057 0 7.1 1,682  Far E off Sanriku
16 1990/05/12 13150 49.262 142.228 594 7.8 2,722 South Sakhalim
17 1990/07/16 16126 15.675 121.257 36 7.7 2,321 Philippines, Luzon
18 1993/01/15 2006 42.850 144.383 107 7.8 2,027  E off Hokkaido
19 O 1993/07/12 22017 42.780 139.183 35 7.8 2,009 SE off Hokkaido
20 O 1993/08/08 17134 12.971 144.744 61 8.0 1,363 Mariana Is.
21 1993/10/12 00154 32.025 138.243 391 7.1 858  Far east Tokai

No.170 No20O UsGsOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOO

gbodbi1e930d8sdsngoonoonoong
omMssoooonooboooooboooo o0

goooooooD 1ookmOIOOOOO0OOOOOO

gboooobobooboboobobooboo
goooboboooboboobooboobooboo
gobooboobooboobobooboobooo
gobooboooboi1iooobobooboo
gboobibl1ooooooboobooboboobon
gooboboooobooboboDbOeszn 110
goboooooobooboioioo0boooooOO
goobobobooessmonoooooooo
goobooDiooboboboooooonoaessh
oogi19ve0 0019850 003040000
19050000010 200000

gooooobogooboboooboboobooo
gbobobopOO0ObObDODOD 10000

gsboboobobooboboobbobooboobo
gbobooboooooboobobopPOObODOD
JBO0OOO0OOOOOOODODODOOOOOOO
gboboooboobooooboboooboobo
gboboboooooooobd

nmoooooooooboooo
gboboboooooog

gi1ibooooooooogon

gbobooooboboobobobobboobo
gbobooooooboboboboooasso
gobi19930bb040000000000O0O
gbooobooobobobobooboboobo
i000o0boobobo 2000000000
gobooooboboooboboobobobo
gboboooboobooboooboboboobo

I —



Focal Depth, km
0< O <100
100 < O < 200

200 <. A

50

30

@wo—j ima

120 130 140 150E

Ok00O0O0O0O0OO0OO0OOODBODO
go0ooO0ooOooooo0ooOoO0ooOoboOoooooo
ooooooo

Fig. 20 Epicenter distribution of the earthquakes
examined in this study.
The events causing remote triggering at
Iwo-jima are indicated with solid
symbols.
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Fig. 30 Examples of seismograms, in which remote triggering phenomenon is recognized.

0 al Seismogram of coda waves of the W. off Tohoku earthquake M7.70 of 1983 May. The seismogram is cut at
the line A-BO A'-B'[l

O bO Seismogram of the SE off Kyushu earthquaked M7.10 of 1984 August. The seismogram is cut at the line A-
BO A'-B'

0 cO Seismogram of the SE off Hokkaido earthquakeld M7.80 of 1993 July.

0 dO Seismograms of the Mariana Island earthquake Ms8.000 of 1993 August. At top is a continuous monitor
chart and at bottom is a triggering monitor chart of a portion indicated by thick lines on the top figure.
The arrows in the top figure show microearthquakes that occurred several minutes after the initial
successive occurrence of microearthquakes. The squared parentheses in the top figurel indicate the
interval of continuous seismic signals.
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Fig. 40 Distribution of hourly number of earthquakes at Iwo-jima.
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month after No.[20.
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Fig. 50 Diagram showing the times of occurrence of microearthquakes at Iwo-jima and onset times

of teleseismic events.
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Calculated maximum vertical displacement, mm
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Fig. 60 Diagram showing the maximum vertical displacement at Iwo-jima calculated by normal mode theory.
00O The events causing the remote triggering phenomena are indicated by solid symbols.
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