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Crustal Structure in the Vicinities of Fukutoku-okanoba Submarine Volcano
Estimated from Gravity and Magnetic Anomalies |

Ken-ei ONODERA, Tsuyoshi KATO, Noritsune SEO *

Abstract

We report the gravity and magnetic surveys results conducted in 1999 in the vicinities of

Fukutoku-Okanoba submarine volcano located on the volcanic front of the Izu-Ogasawara arc. The

gravity data shows that a Bouguer gravity anomaly low exists some 3 km north of Fukutoku-

Okanoba. The gravity basement estimated from two-layer structural analysis represents a caldera-

like shape. The crustal magnetization shows that a low magnetization area also coincides with the

Bouguer gravity anomaly low. A seismic crustal model also shows that there are low wavespeed

materials and/or a seismic wave attenuating zone beneath the area. This observation suggests that

Fukutoku-Okanoba is a part of an active submarine caldera, accommodating magma beneath it.
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Fig. 1 Location of Fukutoku-okanoba submarine vol-
cano.

Fig. 2 Bathymetric map. Contour interval is 100m.

Fig. 3 3-D view of the seafloor topography (after Nishizawa et al., 2002).
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Fig. 5 Records of single-channel airgun reflection profiles along survey lines shown in Fig4.
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Fig. 7 Bouguer gravity anomaly map. The sub-
seafloor density is assumed to be 2.39 g/cm?.
Contour interval is 2 mgal.

Table 1 Magnetic and other physical properties of dredged rock samples in the vicinity of Fukutoku- Okanoba.

Site No. Lat. : Lnng. : Depth Sample No. Suscegtibility NRM(A/| Density Type of rock
deg. min.| deg.  min. m 107SI m) g/cn’

1 24 231 141 26.5 125 scoria breccia

2 24 223 141 246 265| FTO-2-1 0.5 0.05 2.21|Hyaloclastite

3 24 219 141 28.5 285 —

4 24 199 141 314 345 pumice

5 24 194 141 349 1150 carbonate crust

6 24 204 141 252 485 pumice

7 24 195 141 272 400 scoria sand

8 24 190 141 29.6 215 pumice,

9 24 183 141 30.2 192 pumice, fragment of coral

10 24 175 141 331 555 pumice

11 24 157 141 321 340| FTO-11-1 32 0.26 2.27 |Hyaloclastite

a 24 157 141 321 350 rock fragments

b 24 16.0 141 283 260| FTO-b-1 2.1 5.50 2.11|basalt?
FTO-b-2 3.1 2.50 2.46|basalt

c 24 16.8 141 255 550 scoria sand

d 24 137 141 246 795 FTO-d-1 10.5 5.00 2.55 |basalt(ankaramite?)
FTO-d-2 9.7 4.40 2.51 "

e 24 131 141 314 687| FTO-e-1 8.8 2.40 2.71 |basaltic andesite
FTO-e-2 14.1 2.30 2.15 "
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Fig. 9 Radialy averaged power spectrum of Bouguer gravity anomaly.

Fig. 10 Profiles of single-channel airgun reflection and gravity basement (red line) along survey lines shown in
Fig. 4.
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Fig. 11 Geomagnetic total intensity anomaly map.
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Fig. 12 Magnetization calculated by the inverse
method assuming the acoustic basement as a

magnetic basement. Contour interval is 0.5

A/m.
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Fig. 13 Magnetization calculated by the inverse
method assuming the gravity basement as a
magnetic basement. Contour interval is 0.5
A/m.
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Fig. 16 Schematic model of a crustal structure.
V:Velocity, p :Density,M:Magnetization,
Q:Quality factor, Demag. : Thermal demagneti-
zation, Non Mag. : Non magnetic.
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