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Crustal Movement Observation at Small Islands in Izu Shoto and Crustal
Movements of Adjacent Sea Area by Miyake-jima Eruption’
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Keita FUKANO®**, Mariko SATO** and Arata SENGOKU**

Abstract

On June 27, 2000, discolored sea water was found in the area west of the Miyvake-jima and heavy

earthquake swarm was observed between Miyake-jima and Kozu-shima since then,

Miyake-jima volcano erupted on July 8. The earthquake swarm and volcanic activity of Miyake-

jima continued for more than three months.

GPS observation was carried out at small islands by Hydrographic Department in order to detect

crustal movements of Miyake-jima, Kozu-shima and adjacent area.
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Fig. 1 GPS fixed observation points(C)) and GPS periodical observation points(@) at small islands in Izu Shoto.
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Fig. 2 Three-hour GPS analysis results of the baseline between Miyake-jima and Kozu-shima when Kozu-shima
fixed. Crustal movement can be observed at the Gh June 27, 2000(11.
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Fig. 3b  Comparison between tidal observation data
and prediction data at Kozu-shima.
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Prior observation period  : July 17, 1998-July 26, 1999
Latter ohservation period : August 3, 2000-August 12, 2000
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Fig. 9 Crustal movements of Zenisu, Onbase-jima,

Tadanae-jima, Kozu-shima and Minami-Izu {or
about one year, Shimosato is fixed.

Prior shwrvation period  : Juag 19, 2000-Tune 20, 200K)
Latter observation period : Nov. 8, 2000-Nav, 11, 2060
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Fig. 11 Crustal movements of Onoharajima, Miyake-
jima and Minami-Tzu for five months. Shimosato
is fixed.



Crustal Movement Observation at Small Islands in Izu Shoto and Crustal
Movements of Adjacent Sea Area by Miyake-fima Eruption

Block Station Eastward(+) | Northward(+)}| Distance Directim:
m m m
Minami-Tzu{Shimosato) 0.009 -0.014 0.017 149
Mikomoto-jima(Shimosato) 0.015 -0.021 0.026 146
Kozu-shima(Shimosato) -0.402 -0.240 0.468 239
Onbase-jima(Shimosato) -0.392 -0.193 0.437 244
Tadanae-jima(Shimosato) -0.291 -0.384 0.482 217
Zenisu(Shimosato) -0.246 -0.102 0.266 247
A Mikomoto-jima(Minami-Izu) 0.006 -0.007 0.009 141
Kozu-shima(Minami-Izu) -0.411 -0.225 0.469 241
Onbase-jima(Minami-Izu) -0.401 -0.179 0.439 246
Tadanae-jima{(Minami-Izu) -0.300 -0.370 0.476 219
Zenisu(Minami-Izu) -0.2556 -0.088 0.270 251
Onbase-jimakozu-shima) 0.010 0.046 0.047 12
Tadansae-jima(kozu-shima) 0.111 -0.145 0.183 142
Zenisu(Kozu-shima) 0.156;  0.137 0.208 49
Minami-Izu(Shimosato) 0.024 -0.081 0.039 142
Kozu-shima(Shimosato) -0.464 -0.311 0.559 236
Utone-jima(Shimosato) 0.169 0.240 0.294 35
Chinai-jima(Shimosato) 0.039 -0.026 0.047 124
B  |Kozu-shima(Minami-Izu) -0.488 -0.280 0.663 240
Utone<jima(Minami-Izu) 0.145 0.271 0.307 28
Chinai-jima(Minami-Izu) 0.015 0.005 0.016 72
Utone-jima(Kozu-shima) 0.633 0.551 0.839 49
|Chinai-jima(Kozu-shima) 0.503 0.285| 0578 60
Minami-Izu(Shimosato) 0.027 -0.038 0.047 144
Miyake-jima(Shimosato) 0.314 -0.004 0.314 91
C Onohara-jima(Shimosato) 0.045 -0.677 0.678 176
Miyake-jima(Minami-Izu) 0.287 0.034 0.289 83
Onohara-jima{Minami-Jzu) 0.018 -0.639 0.639 178
Onohara-jima(Miyake-jima) -0.269 -0.673 0.725 202

Table I This table shows displacement vector from the standard observation period to the comparison observa-
tion campaign. A station in parenthesis represents a fixed point. Stations in block A were occupied in the
period of Mikomoto-jima, Onbase-jima, Tadanae-jima and Zenisu executed in August, 2000. Stations in block
B were occupied in the period of Utone-jima and Chinai-jima executed in September, 2000, Stations in block
C were occupied in the period of Onohara-jima executed in November, 2000.
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Fig. 12 Crustal movements derived from comparison among GPS observation results before and after the Miyvake-
jima eruption carried out by the Geographic Survey Institute(GSI). Latter observation period is the end of
October when crustal movements became dull. GSI carried out analysis. Position of Shizuoka-Shimizuche is

fixed.



Crustal Movement Observation at Small Islands in Izu Shoto and Crustal
Movements of Adjacent Sea Area by Miyake-jima Eruption
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Fig. 13 Calculated horizontal displacement vectors by using the source model in August, 2000. Position of
Shimosato is fixed.

(D Right strike-slip fault model : L.10.0 W.5.0 Dep.0.3 Dip 78 Disl0.48

@) Left strike-slip fault model ; 1.11.0 W.7.0 Dep.1.0 Dip 90 Disl.1.5

(@ Right strike-slip fault and Dyke model : 1.8.0 W.10.0 Dep.3.0 Dip 80 Disl4.0 Open.1.2
(D Dyke model : 1.150 W.15.0 Dep.5.0 Dip 90 Open8.0

L. : Length of the fault [km]

W. : Width of the fault [km]

Dep. : Depth up to the top of the fault [km]
Dip : Dip angle [degree]

Disl. : Dislocation [m]

Open. : Opening crack [m]
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