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Abstract

Electric field changes have been recorded on the ocean bottom off the west of the Izu-Oshima Island to try to
detect any electric field anomalies induced by crustal activity. An antenna being some 33km long is constructed
using telephone marine cable. The calm state continued from October 1999, the beginning of the observation until
7 April 2000. There appeared clear anomalies on the ULF band at the end of June 2000 in association with volcanic
activity at Miyake-Jima Island about 70km south of Izu-Oshima Island. The most prominent anomaly occurred on
16 July, when even the DC component also showed clear anomalies, leading inference that there was a strong

magma activity extending from the main active area around Miyake-Jima Island to the west of Izu-Oshima Island.
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Fig. 1a Locations of the ocean-bottom electric field observation antennas in Izu-peninsula and Izu-

Oshima Island. The electric field observation is conducted by wing ocean-bottom telephone

line of NTT with a length of some 33km. At other sites ([®]) electric field monitoring has been

conducted in central Japan using borehole antennas with a leugth of 100~1200m.
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Fig. 1b An ocean cable antenna runs over the strait between the Izu-peninsula and Izu-Oshima Island.
Monogenetic volcanoes are identified in the strait as well as on the near land. There has been
almost periodical seismic swarms off Ito since 1976, and was a small submarine volcanic erup-
tion in 1989.
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Fig. 2 Schematic Diagram of Ocean Bottom Antenna. A pressure copper pipe outside the optical fiber
is used as an antenna pole with the end at Ito being open.
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Fig. 3 Schematic diagram of electric field change measurement instrument. Three frequency bands
(DC, ULF, ELF/VLF) are picked up and transmitted to the central station.
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Fig. 4a An example of ocean-bottom electric field measurement records in a normal state. The DC
components fluctuate mostly owing to the ocean current fluctuations. The noises in the ULF
band are highly stationary possibly because of isotropic property of ocean turbulence.
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Fig. 4b Same as for Fig. 4b except the day, November 7 1999. The stationarity in the ULF band fluc-
tuation is noted by comparing to the records of Fig. 4a randomly chosen in normal state.
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Fig. Sa  An example of ocean-bottom records of electric field variation on the day when there was
large fluctuation at around 20:00 (JST) on the whole bands owing to an atmospheric return
stroke in the evening.
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Fig. Sb  Same as for Fig. 5a except the records obtained by the vertical electric field measurement us-
ing a vertical pipe being some 100m long at Izu-Oshima Onsen Hotel.
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Fig. 5¢ Same as for Fig. Sa except the records obtained by the horizontal electric field measurement
by an electrode being approximately 280m long at Izu-Oshima Onsen Hotel.
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Fig. 6 The number of lightning discharges per an hour observed at five sites in Shizuoka Prefecture.
Discharge activities are very large on 4 July 2000 showing that the large electric field variation
shown in Fig. 5 is due to the lightning discharge.
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Long-term electric field monitoring records of the vertical component in the DC band from early
March 2000 by the end of August at Miyake-Jima Island. Higher frequency fluctuations with a
period much shorter than the dominated diurnal variation appeared more frequently as the vol-
canic activity approached (“E” in Fig. 3) such as fluctuations as on 20 May, 13, 17, 25 June
and 2, 5, 7 July. They were sometimes superimposed by the ULF band fluctuations (“U” in Fig. 3)
that appeared at the time of the largest eruption. The disappearance of the diurnal variation in
May might be due to the generation of fluctuation field changes as the magma approached
Miyake-Jima Island. There are steady trend-like changes by the end of May, followed by an
abrupt increase on 17 July, and rapid decrease at the end of July in correlation with the volcanic

events.
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Electric field strength U(z) of the ULF band from February through July 2000 at Izu-Oshima
Onsen-Hotel in Izu-Oshima Island. It suggests that the increase of the signal strength is related
to the volcanic eruption activity at Miyake-Jima Island.
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Monthly monitoring records of the ocean-bottom electric field measurement in the ULF band
in March 2000. There are data loss till 22nd.
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Fig. 9¢ Monthly monitoring records of the ocean-bottom electric field measurement in the ULF band
in April 2000. There are large anomalous variations on 7 April. There are data loss from 22nd.
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Fig. 9d Monthly monitoring records of the ocean-bottom electric field measurement in the ULF band
in May 2000. Records of over-scaling are possibly due to malfunction of recording part. There
is data loss from 16 through 22.
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Fig. 9¢  Monthly monitoring records of the ocean-bottom electric field measurement in the ULF band

in June 2000. Large crustal tilt changes were observed on 26 at Miyake-Jima Island (cf. Fig. 7).
Fluctuations tended to increase from 28 June.
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Fig. 10 Electric field strength U(?) of the ULF band from February through July 2000 of the ocean-

bottom electric field measurement. It suggests that the increase of the signal strength is related
to the volcanic eruption activity at Miyake-Jima Island.
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Fig. 11

Monitoring records of the ocean-bottom electric field measurement in the DC and the ULF

bands showing that conspicuous variation appeared on 7 April 2000 (JST).
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Monitoring records of the ocean-bottom electric field measurement in the DC and ULF bands
showing that extraordinary large variation appeared on 16 June 2000 (JST). It is inferred that
magma intruded to one of conduits corresponding to monogenetic volcanoes in the strait west
of Izu-Oshima Island.
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Monitoring records of the horizontal component at Izu-Oshima Onsen Hotel showing large
variation appeared on 16 June 2000 (JST) at a different time in comparison with those appear-
ing on the ocean-bottom antenna. We infer that the latter anomaly is induced by the magma
intrusion to a monogenetic volcano west of island. A smaller variation in the morning well
correlated with the latter variations indicates that the volcanic conduit under the monogenetic
volcano is partially connected.
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Fig. 13 Monthly monitoring records of the ocean-bottom electric field measurement in the DC band in
July 2000. A conspicuous variation of low frequencies appeared at the time of severe ULF
band fluctuation.
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Fig. 14a  Monitoring records of the ocean-bottom electric field measurement in the ULF band showing
that large ULF band pulse-like variation appeared) on 7 August 2000 (JST). It is inferred that

there is severe interaction between magma intruded and surrounding hydro-thermal circula-
tion under the cable.
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Fig. 14b Monitoring records of the vertical component on 15 August 2000 (JST) at Izu- Oshima On-
sen Hotel showing large there are no similar variation as on the ocean bottom. We infer that
the latter anomaly is induced by the magma intrusion to a monogenetic volcano west of is-
land. A smaller variation in the morning well correlated with the latter variations indicates
that the volcanic conduit under the monogenetic volcano is partially connected.
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Fig. 15 A schematic model of magma activities inducing the 2000 Miyake-Jima Island eruption in-

ferred from the electric field variation data.
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