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ABSTRACT

A 3D magnetization models of Izu-Oshima Volcano at the eruptive activity in 1986 was derived from
aeromagnetic data surveyed during the eruptions in 1986. A uniform magnetization modeling of
Izu-Oshima Volcano show a mean magnetization intensity of 12.1A/m. A multi-block modeling of the
calculated residuals (Observed — Calculated in uniform modeling) shows low magnetization zones
beneath the west-northwest of the western caldera rim, beneath the west-southwest of Mt. Mihara and
beneath Mt. Shiroishi. These features may be related with demagnetizations, reflecting a high thermal
state due to magma activities in the 1986 eruption. A derived magnetization model including
Izu-Oshima Volcano and its surrounding sea areas clarifies the submerged volcanic edifices around
Izu-Oshima Island, and suggests that the old volcanic edifices of Fudeshima, Gyojyanoiwaya, and Okata
Volcanoes have been effected by eastward migrations due to massive intrusions of a dike-like structure
inferred at the base of Izu-Oshima WVolcano. 3D-magnetic structures of Mt. Fuji and
Sakurajima-Volcano are also derived and their volcanological meanings were discussed.
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Fig.1 Aeromagnetic anomalies of Izu-Oshima Volcano.
Contour interval is 100 nT. Dot points mean the observation points. The origin of X-Y
coordinate is at E137.6°, N33.0°.

left: survey data points in 1986 survey.

right total intensity magnetic anomalies at the altitude of 915 m a.sl..

OBS-ANOMALY CAL-ANOMALY RESIDUALS
- Fig2 Terrain corrected

residuals by a uniform
magnetization model of
the 1986 data. Contour
interval is 100 nT.

The dashed lines mean
locations of a caldera rim.
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Fig.3 A 3D-magnetic structure of Izu-Oshima Volcano (four layer model) derived from the data in 1986. Calculated
parameters are listed in Table 2.
Deviations of magnetization intensities from the mean value (12.2 A/m) are shown for the 1,27d and 3 layers. For
the base layer, the magnitude of magnetizations is shown. Contour interval is 1.0 A/m. See to Fig.3 for notations and
means of the lines. '
(2): The 1st(above 300 m ) and 274 (between 0 m and 300 m) layers.
(b): The 3 (between a depth of 0 m and 300 m) and base (between a depth of 300 m and 1500 m) layers.
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OBS-ANOMALY CAL-ANOMALY RESIDUAL

Fig4 Terrain corrected residuals by a
uniform magnetization model of
Mt. Fuiji. Contour interval is
100 nT. '
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J(A/m) in 2nd layer

Fig5 A 3D-magnetic structure of Mt. Fuji (three
layer model) derived from the data in (Ueda et
A al.,1983).
) ; * - Deviations of magnetization intensities from the
Sy mean value (7.13 A/m) are shown for the 122nd and
< 3rd layers. Contour interval is 1.0 A/m
gﬁ_ﬁv 1 (a): The 1#(above 2000 m ) layer.
"5 20 25 3 35 4o () The 2 (between O m and 2000 m) layers.
E-W(km) (b): The 3+ (between 500 m below sea level and Om)

layer.
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R28) % Fig 7Rk, Z03RTOBSHHEIC &5 LB L BEICHIST SRMERE ORADRER
DBEHON, ThbHITENROBHBIEEL R L b0 LR ST D, REBEDEERTHDHE 3BORK
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OBS-ANOMALY CAL-ANOMALY RESIDUAL

Fig6 Terrain corrected residuals by a
uniform magnetization model of
Sakurajima Volcano. Contour
interval is 100 nT.

N-S(KM)

J(A/m) in 1sT layer J(A/m) in 2nd layer
Fig.7 A 3D-magnetic structure of Sakurajima

Voleano (three layer model) derived from
the data in (Ueda et al.,1983). Calculated
parameters are listed in Table 2.
Devigtions of magnetization intensities from
the mean value (2.49 A/m) are shown for the
1#,27d and 3 layers. Contour interval is 1.0
Am
(a): The 1#(above 300 m a.s1) layer.
(b): The 2 (between 0 m and 300 m a.s1) layers.
(&: The 37 (between 300 m b.sl. and Om) layer.

—118 —




References

Ando,J., Watanabe, H., Sakashita, S., Study of gravity anomaly on and around Izu-Oshima Volcano.
Bull. Earthq. Res. Inst., 69, 309-350, 1994.

Bjorck, A, Elfving, T., Accelerated projection methods for computing pseudoinverse solutions of systems
of linear equations. BIT, 19, 145-163, 1979.

Hashimoto, M. Tada, T., Crustal deformationbefore and after the 1986 eruption of Izu-Oshima Volcano
In: The 1986Eruption of Izu-Oshima Volcano. Bull. Volcanol. Soc. Jpn., 2, 33, Special Number,
S136-S144, 1988 (in Japanese with English abstract).

Ida Y, Magma chamber and eruptive processes at Izu-Oshima volcano, Japan: buoyancy control of

magma migration. J. Volcanology, Geotherm, Res., 66, 53-67, 1995.

Isshiki, N., Geology of the Oshima district. Quadranle Series, scale 1:50,000, Geol. Surv. Jpn., 133pp,
1984 (in Japanese with English abstract)..

Koyama, M., Hayakawa, Y, Y., Syn- and post-caldera eruptive history of Izu-Oshima volcano based on
tephra nd loess stratigraphy, J. Geography, 105, 133-162, 1996 (in Japanese with English abstract).

Kuno, H., Geology and petrology of O-shima volcano. Bull. Volcanol. Soc. Jpn., 2, 3, 1-16, 1958.

Nakada, S., Watanabe, H., Fujii, T., Developing history of Izu-Oshima volcano based on drilling result,
Chikyu Monthly, 21, 424-429, 1999 (in Japanese).

Nakamura, K., Volcanostratigraphic study of Izu-Oshima volcano,Izu. Bull. Earthq. Res. Inst., 42,

649-728, 1964.

Nakatsuka, T, M. Makino, M., Okuma, S., Kaneko, T., Aeromagnetic surveys over Izu-Oshima volcano
before and soon after the 1986 eruption. J. Geomag. Geoelectr., 42, 337-353, 1990.

Okubo, S., Watanabe, H., Gravity changecaused by a fissure eruption. Geophy Res. Lett., 16, 445-448,
1989.

Okuma, S., Makino, M., Nakatsuka, T., Magnetization intensity mapping in and around Izu-Oshima
Volcano, Japan. J. Geomag. Geoelectr., 46, 541-556, 1994.

Onizawa, S., Mikada H., Watanabe H., Sakashita, S., A method for simultaneous velocity and density
inversion and its application to exploration of subsurface structure beneath Izu-Oshima volcano,
Japan, Earth, Planets and Space, 54, 803-817, 2002.

Smith,W. H. F. Wessel, P, Gridding with continuous curvature splinees in tension. Geophysics, 55,

293-305, 1990.

Talwani, M., Computation with the help of a digital computer of magnetic anomaly caused by bodies of
arbitrary shape, Geophysics, 30, 797-817, 1965.

Ueda, Y., Tozaki, T, Onodera, K., Kaneko, T., Oshima, S., Geomagnetic anomalies and magnetic
structures of Quaternary volcanoes in Japan derived from aeromagnetic survey results, Rept. Hydrogr.
Res., 18, 37-64, 1983 (in Japanese with English abstract).

Ueda,Y.,, Nakagawa, H., Kumagawa, K., Aeromagnetic anomaly and derived structure of [zu Oshima
Volcano after the eruption in November, 1986. J. Geomag. Geoelectr., 42, 355-363, 1990.

Ueda, Y., 3D magnetic structure of Miyakejima Volcano before and after the eruption in 2000, Bull. Volc.
Soc. Jpn, 1-14. 51, 2006 (in Japanese with English abstract).

Vacquier, V., Uyeda, S., Palacomagnetism of nine seamounts in the western Pacific and three volcanoes
in Japan. Bull. Earthq. Res. Inst., 45, 815-848, 1967.

—119—






