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Aeromagnetic Anomalies over the Izu-Oshima Volcano
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and Tsutomu KANEKO**

Aeromagnetic surveys were carried out over the Izu-Oshima Volcano, before and after
the November 1986 eruption. The comparison between the pre- and post-eruption aeromagnetic
data showed no significant change in the magnetic anomaly. The magnetic subsurface structure
of the Izu-Oshima Volcano was investigated on the assumption that the volcano is magnetized in
the present Earth’s field direction. The topography magnetization was determined from correlation
between the original aeromagnetic data and the magnetic anomaly produced by uniformly magnetized
terrain. The estimated topography magnetization was 7.0 A/m. The analysis for the regional
trend in the residual magnetic anomaly after the terrain correction represented the existence of a
large-scale dike in the NW-SE direction. The local anomalies in the residual map after the
removals of terrain and dike effects correspond to the distribution of craters and lavas of the Izu-

Oshima Volcano.
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Fig. 1. Aeromagnetic anomaly maps (IGRF residuals) of Izu-Oshima Island area produced

(a) from pre-eruption survey data on Sep. 18, 1978, and (b) from post-eruption survey
data on Nov. 29-30, 1986. Contour interval is 25nT. Lines with sticks indicate

the flight path.
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Fig. 2. Aeromagnetic anomaly map (IGRF residuals) produced from both pre- and post-
eruption survey data. Contour interval is 25nT. Four crosses indicate the corners

of analyzed region.
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Fig. 3. Topographic contour map of Izu-

Oshima Island area produced from the
Digital National Land Information of the
Geographical Survey Institute, and the
bathymetric chart (1/50,000) by the Hy-
drographic Department, Maritime Safety
Agency. Contour interval is 50 m.
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Fig. 4. Magnetic anomalies due to the terrain
which is assumed to be magnetized in the
present Earth's field direction (I=47.5°,
D=-6°), with the uniform magnetiza-
tion 7.0 A/m. The intensity of magnetiza-
tion was calculated using GRAUCH
(1986)’s method. Contour interval is
50 nT.
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Fig. 5. Residual anomalies subtracted the
topographic effect (Fig. 4) from the ob-
served magnetic anomalies (Fig. 2). Con-
tour interval is 50 nT.
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Fig. 7. Model distribution of magnetic prisms

with equal horizontal shape of a square
of 200mx200m and the bottom depth
of 2km below the sea level. The para-
llel lines indicate the top surface of the
dike structure with a width of 3.8 km.

Fig. 6. Residuals further subtracted the effect
of dike-like body striking in NW-SE di-
rection from the residual anomalies in
Fig. 5.
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Fig. 8. Calculated magnetic anomalies due to
the model distribution of magnetic prisms
in Fig. 7. Contour interval is 50 nT.
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Fig. 9. Calculated magnetic anomalies due to
the model consisting of the magnetized
terrain, dike and prisms. Contour inter-
val is 50 nT.
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Fig. 10. Profiles of the observed and calculat-
ed magnetic anomalies (top), and model-
ed subsurface magnetic structure of
Izu-Oshima Island (bottom). Thick line
and dots indicate the observed and
calculated profiles, respectively.
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