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Abstract

Since 1967 the Hydrographic Department has been carrying out the marine magnetic
surveys on the continental shelves around Japan as a part of the project of the Basic Map
of the Sea. Some analyses using these data have been already published by Oshima et al.
(1975) and Segawa et al. (1976). Among various interesting features found in the magnetic
survey data, the present paper deals with analytical studies on the anomaly caused by
Seamount Zenisu Oki, located in the northern part of the Izu-Bonin Island Arc, and on the
remarkable negative anomalies in the southern part of Okhotsk Sea (Oshima et al., 1975).

Talwani’s (1965) method of the arbitrary shaped model is applied to evaluate the
magnetization vector J together with the regional bias B, Test calculation for this method
is made for Seamount Ryohu to yield satisfactory agreement with the result by Uyeda and
Richard (1965), (Table 1). Then, analyis is made for Seamount Zenisu Oki, which is appro-
ximated by a polygon of five layers (Fig. 2), taking the depth of the seamount top to be
2200, 2700, - , 5200m, successively (Table 2, Fig. 3). Tendency of G-value obtained from
the analysis suggests that the anomaly source locates at the depth of 3300m, i.e. about 1000
m below the actual top of the seamount.

Comparing the inclination and declination derived from the most probable value of
J with those at present, it may be considered that the seamount has drifted for about 15°~
;20° northward from its birth place to the present location. However, it remains another
possibility that the seamount was formed in the west, because the position of the paleo-
magnetic pole derived from the value of J deviates considerably from that by Nagata
(1961).

The negative anomaly in the southern part of Okhotsk Sea (Fig. 5) can be divided
into regional and local properties, The regional anomaly is the one distributing from Japan

Sea to Okhotsk Sea (Ueda, 1976). Model calculation is made to interpretate the local anomaly.
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It is found that a prism shaped body. having the mag}letization vector of declination=0° and
inclination=—45° or —90°, shows similar feature to the actual local anomaly. This fact
suggests that the basic rocks in this area were magnetized in a reversal epoch during

Neogene Tertiary.
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Figure 2 Observed total magnetic force
anomaly (7) of Seamount Zenisu Oki.

Analysis is made using the data obtained at
the circled points with seamount model
whose depth curves are shown by polygons.
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Figure 1 Bottom topography .
off Izu Peninsula. 138°20’ I 138°30’
Figure 3 Calculated anomaly (y) of Seamount
Zenisu Oki, using model 3 in Tab. 2.
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Table 1 Comparision test on Seamount Ryohu.
Case Declination | Incli- Intensity | Goodness gg}:oﬁzﬁ?gsc
(geographic) nation (emu) ratio Latitude | Longitude
TOp 3 km| ) o - ° o
~  [“Bottom 5km| —16-2 7.5° | 0.79%107 7.2 +49.9 351. 9
[7]
=%
9 Top 4 km o o o o
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gﬁv Top half
& 12 non magnetic —16.8° 2.2 0.94 ~ 3.4 +50.0° 352.7°
Table 2 Model calculation on Seamount Zenisu Oki
inati ; Paleomagnetic
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Top  2.2km R _ . .
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Top  4.2km o o .
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Top 5. 2km o o . N
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Figure 5 Geomagnetic total intensity anomalied Contour interval is 50 y. Solid lines start for
positive values and dotted lines for negative values.
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(1) Polarization vector:

(2) Polarization vector;
dip=+45°, dec.=0°, J=0.01l emu.

dip=0°, dec.=0°, J=0.01 emu.

(3) Polarization vector: (4) Polarization vector:

dip=—45°, dec.=0° J=0,01 emu. dip=—90°, dec.=0°, J=0.01 emu,

Figure 6 Magnetic anomaly (7) caused by a prism-shaped source, which locates at the depths
of 5 km at its top and 20 km at its base. Its horizontal dimension is 5X5km (shown
by square). Ambient field vector (assumed): dip=-+45°, dec.=0°.
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