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Abstract

The Izu-Oshima Volcano Observatory (OVO) was established in 1984 fiscal year, by combining and
expanding the existing tsunami and magnetic observatories of Earthquake Research Institute on
Izu-Oshima island, based on the third 5-year plan of the National Project for Prediction of Volcanic

Eruptions.

Izu-Oshima is an active basaltic volcano repeating major eruptions in historic times, and often

produced low viscosity lavas containing much magnetic minerals.

from the summit crater of Mihara-yama.

In 1986, the first eruption started

Successively, flank fissure eruptions occurred within and
outside the caldera and forced the evacuation of habitants.

The Izu-Oshima volcano is located near

the triple junction of the Pacific, Philippine Sea and Eurasian plates, and at the northeastern border of

the subducting Philippine Sea plate.

Consequently, the activity of Izu-Oshima volcano is closely

related to the crustal activity at the Izu and off Boso peninsulas.
The main object of OVO is to conduct comprehensive studies on the activity of Izu-Oshima volcano

and the surrounding areas.

The current projects include (1) study of volcanic phenomena and its

application to eruption prediction, (2) tomographic study of the subterranean structure of Izu-Oshima
volcano and the surrounding areas and (3) relation between the volcanic activity and the surrounding

tectonic activity.

In the 1986-1987 eruptions, a comprehensive cooperation among the related scientists was very
effective in obtaining much high-quality data to promote researches on precursors and mechanisms of

the eruption.

After the eruption, the networks of seismometric, geodetic and electromagnetic observa-

tions have been strengthened to perform basic researches on the magma transport system of Izu-

Oshima volcano.

The geodetic observation has revealed an inflation of the volcano, suggesting a

continuous magma supply from depths toward the next eruption in future.
Key words : Izu-Oshima volcano, seismic observations, geodetic observations, geoelectromagnetic observa-

tions.
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Fig. 1. Telemetered seismic stations of Izu-Oshima
Volcano Observatory. Solid squares, circles, triangles
are stations equipped with tri-component, vertical
seismometers and those installed by JMA, respectively.
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Table 1. Seismic stations, channel numbers and other related constants in
seismic observation system at Izu-Oshima Volcano Observatory. Ch, D, Obs,
Comp, Bits, Sens, T, h, Gain, V/b, Lat, Lon, Alt are telemeter channel No.,
telemeter delay in msec, observation site name, directional component of
positive output, number of bits in A/D converter, sensitivity of geophone in
V/(m/sec), period of the sensor in sec, damping factor, amplifier gain (dB),
output voltage per bit, latitude, longitude, and altitude of each station,
respectively.

Ch D Obs Comp Bits Sens T h Gain V/b Lat Lon Alt
0C00 0 OVO UH 12 234 1 07 42 244E-03 34.75167 13936667 80
0CO01 0 OvVO UL 12 234 1 07 12 244E-03
0C02 0 OVO N 12 234 1 07 36 244E-03
0C03 0 OVO w 12 234 1 07 36 244E-03
0C04 0 OVB U 12 2% 1 07 42 244E-03 34.75167 139.36667 3
0C05 0 OVB N 12 218 1 07 36 244E-03
0C06 0 OVB E 12 216 1 07 36 244E-03
0C07 0 OVL U 12 1000 40 07 0 244E-03 34.75167 139.36667 3
0C08 0 OVL N 12 1000 40 07 0 2.44E-03
0C09 0 OVL E 12 1000 40 07 0 2.44E-03
0C10 100 OKA U 12 173 1 07 42 244E-03 3478192 139.38372 80
0C11 100 OKA N 12 175 1 07 36 244E-03
0C12 100 OKA E 12 177 1 07 36 244E-03
0C13 100 TAK U 12 171 1 07 42 244E-03 34.69372 139.41987 165
0C16 100 TSW U 12 176 1 07 42 244E-03 3471106 13936494 142
0C17 100 TSW N 12 177 1 07 36 244E-03
0C18 100 TSW E 12 175 1 07 36 244E-03
0C19 100 MHE U 12 234 1 07 42 244E-03 3472616 139.40496 640
0C1A 100 MHS U 12 171 1 07 42 244E-03 34.718389 139.40083 630
0C1B 100 KSE U 12 174 1 07 42 244E-03 3472203 139.4235 452
0CIC 19 SNK UH 12 234 1 07 42 244E-03 34.78903 139.36481 20
0CID 19 SNK UL 12 234 1 07 18 244E-03
0CIE 19 SNK N 12 234 1 07 36 244E-03
OCIF 19 SNK E 12 234 1 07 36 244E-03
0C28 95 SUB U 12 171 1 07 42 244E-03 3471913 1393885 560
0C29 95 MHW U 12 234 1 07 42 244E-03 34.72378 13939001 572
0C2A 95 KGW U 12 179 1 07 42 244E-03 34.72522 139.38014 460
0C2B 95 SUW U 12 169 1 07 42 244E-03 3471333 139.38486 353
0C2C 95 SHS U 12 175 1 07 42 244E-03 34.70794 139.40031 415
0C2D 22 MOE U 12 172 1 07 42 244E-03 34.73964 13937828 325
0C34 40 MHR U 12 170 1 07 42 244E-03 34.72584 139.39409 680
0C36 75 OS2 U 12 234 1 07 42 244E-03 3473058 139.39099 560
0C38 75 082 N 12 234 1 07 36 244E-03
0C39 75 OS2 E 12 234 1 07 36 244E-03
0C3A 73 NMS UH 12 234 1 07 42 244E-03 34729 13936197 40
0C3B 73 NMS UL 12 234 1 07 18 244E-03
0C3C 73 NMS N 12 234 1 07 36 244E-03
0C3D 73 NMS E 12 234 1 07 36 244E-03
0C3F 36 OKB U 12 300 1 07 42 244E-03 34.741 139.43633 290
0C40 36 OKB N 12 146 1 07 36 244E-03
0C41 36 OKB E 12 212 1 07 36 244E-03
0C42 36 OKL U 12 375 120 0.7 36 244E-03 34.741 139.43633 370
0C43 36 OKL N 12 375 120 0.7 36 244E-03
0C44 36 OKL E 12 375 120 0.7 36 244E-03
0C45 64 OSK UH 12 234 1 07 42 244E-03 34.75608 139.43753 130
0C46 64 OSK UL 12 234 1 07 18 244E-03
0C47 64 OSK N 12 234 1 07 36 244E-03
0C48 64 OSK E 12 234 1 07 36 244E-03
0C49 73 MBB U 12 297 1 07 42 244E-03 34.69517 139.39935 28
0C4A 73 MBB N 12 225 1 07 36 244E-03
0C4B 73 MBB E 12 211 1 07 36 244E-03
0C4C 73 MBS U 12 234 1 07 42 244E-03 34.69672 139.40089 140
0C4D 73 MBS N 12 234 1 07 36 244E-03
0C4E 73 MBS E 12 234 1 07 36 244E-03
0C4F 73 OKU UH 12 234 1 07 42 244E-03 34.71992 13943571 350
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Table 1. (Continued)
Ch. D. Obs. Comp. Bits. Sens. T h Gain V/b Latitude Longitude Alt.
0C50 73 OKU UL 12 234 1 07 18 244E-03
0C51 73 OKU N 1z 234 1 07 36 244E-03
0C52 73 OKU E 12 234 1 07 36 244E-03
0C53 73  OKN U 12 175 1 07 42 244E-03 3473083 139.42419 420
0C54 73 FUT UH 12 234 1 07 42 244E-03 3471237 139.41534 600
0C55 73 FUT UL 12 234 1 07 18 244E-03
0C56 73 FUT N 12 234 1 07 36 244E-03
0C57 73 FUT E 12 234 1 07 36 244E-03
0C58 73 FUB U 12 134 1 07 42 244E-03 3471237 139.41534 560
0C59 73 KSG U 12 234 1 07 42 244E-03 34.72035 139.41068 645
0C5A 73 HBM UH 12 234 1 07 42 244E-03 34.68423 139.43948 3
0C5B 73 HBM UL 12 234 1 07 18 244E-03
0C5C 73 HBM N 12 234 1 07 36 244E-03
0C5D 73 HBM E 12 234 1 07 36 244E-03
OC5E 73 YOR U 12 170 1 07 42 244E-03 34.74295 139.39049 556
0C63 36 NRM U 12 234 1 07 42 244E-03 3475075 1394032 500
0C64 36 NRM N 12 234 1 07 36 244E-03
0C65 36 NRM E 12 234 1 07 36 244E-03
0C66 36 HCH U 12 172 1 07 42 244E-03 34.75369 139.41592 385
0C67 36 MHN U 12 14 1 07 42 244E-03 34.73833 139.40433 498
0C68 36 MNE U 12 174 1 07 42 244E-03 3473908 139.416 460
0C69 44 JB U 12 206 1 07 42 244E-03 34769 139.417 246
0C6A 72 J-C U 12 201 1 07 42 244E-03 34.755 139375 170
0C6B 36 J-D U 12 42 1 07 42 244E-03 34.698 139.374 30
0c6C 36 J-D N 12 152 1 07 36 244E-03
0oCc6D 36 J-D E 12 38 1 07 36 244E-03
O0C6E 45 JE U 12 204 1 07 42 244E-03 34.683 139.427 30
0C6F 45 J-E N 12 183 1 07 36 244E-03
0C70 45 J-E E 12 187 1 07 36 244E-03
0c71 37 J-F U 12 229 1 07 42 244E-03 34.711 139.435 350
0C72 38 J-H U 12 216 1 07 42 244E-03 34.77 139.361 40
0C73 38 J-H N 12 168 1 07 36 244E-03
0C74 38 J-H E 12 173 1 07 36 244E-03
0C75 73  OSM U 12 180 1 07 42 244E-03 3476237 139.37607 170
0C78 73 DAI U 12 169 1 07 42 244E-03 3475958 139.38964 284
0C79 73 HBN U 12 104 1 07 42 244E-03 34.69786 139.43536 202
0C7A 73 HBN N 12 176 1 07 36 244E-03
0C7B 73 HBN E 12 96 1 07 36 244E-03
0C7C 47 KSK UH 12 234 1 07 42 244E-03 3476902 139.40169 230
0C7D 47 KSK UL 12 234 1 07 18 244E-03
OC7E 47 KSK N 12 234 1 07 36 244E-03
0OC7F 47 KSK E 12 234 1 07 36 244E-03
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Fig. 2. Epicenter distribution for the period from May
1983 through the end of July 1995. Coast, 200m
contour lines of altitude, the location of the caldera wall
that opens in the N-E direction, and a circle-shaped
crater is indicated in the figure. Hypocenters aligned in
the NW-SE direction are mainly associated with the
1986 fissure eruption of the volcano. Intermittent
swarm activities were observed after the eruption in
the northern caldera, west and north offshore and at
the southeastern part of the island.
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Fig. 3. The dayly number of earthquakes in the vicinity of central cinder cone Mihara-yama and other near
earthquakes. In June 1993, shallow earthquakes and continuous volcanic tremors were observed near the crater,
apparently related to the seismic swarm activity at the east of Izu Peninsula.
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Fig. 4. Time variation of the amplutide of continuous volcanic tremor and the hourly number of micro-
earthquakes supposed to be generated in the very shallow part below the Mihara-yama crater. This activity was
observed in coincidence in time with the 1993 Off-Ito earthquake swarm. The distance between their epicenters
and the volcano is about 30km and it might be suggested that the regional tectonic stress field would have an

influence on volcanic activity.
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Fig. 5. Tilt change pattern observed at Izu-Oshima
volcano accompanied by the occurrence of volcanic
tremor at 16 : 51 on January 19, 1989 (Watanabe, 1990 a).
Downward tilt direction is indicated by an arrow at
each station. These changes suggest the existence of
two pressure centers indicated by hatched regions in
the figure. The change in ground tilt associated with
volcanic tremor started to occur after the fissure
eruption on November 21, 1986.
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Fig. 6. The distribution of tiltmeters and tide-gauges
in Izu-Oshima. Observed data are telemetered to Izu-
Oshima volcano observatory (OVO).
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Fig. 7. Long term variations of ground tilts at three
borehole tiltmeter stations.
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Fig. 8. The location of EDM and GPS benchmarks on Izu-Oshima island. The distance variations for some
baselines are shown in the right side. Solid circles, squares and open squares indicate GPS, GPS-EDM, EDM-only
benchmarks, respectively. Since 1990 until now, the distances across the island are extending with almost constant
rates. This may be due to the charging process of magma reservoir beneath the volcano.
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Fig. 9. Variations of sea levels at three tide stations.
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Fig. 10. Distribution of magnetic observation sites on
Izu-Oshima.
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Fig. 11. Variations of the geomagnetic total intensity at the southern (MI0, MI 1) and eastern (MIE) foot of Mihara-

yama referred to the station NOM.
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