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Abstract

The Hydrographic Department of Japan has been conducting detailed bathymetric, geological and
geophysical survey under the Continental Shelf Surveys Project since 1983. The purpose of this project
is to collect basic information on the exclusive economic zone and the continental shelf of Japan and to
prepare bathymetric, geological structure, geomagnetic anomaly and gravity anoir»ly charts at a scale
of 1 to 500,000.

Bathymetric survey by a multi-narrow beam echo-sounder (Seabeam), seismic reflection profiling,
magnetic and gravity measurements were carried out in the survey boxes each covering a 3° latitude
by 2.5° longitude. Three boxes of them have been surveyed each year. The average spacing between
survey track lines were 5 or 6 nautical miles and areas of special interest were covered by closer track
lines. Twenty-three survey boxes in the southern waters of Japan were covered by the end of Fiscal Year
1990. This area covers from west to east, the Okinawa Trough, Ryukyu arc-trench system, Daito Ridge
Group, Kyusyu-Palau Ridge, Sikoku Basin, Izu-Ogasawara arc-trench system and Ogasawara Plateau.

These systematic surveys has prepared homogeneous and high quality and quantity data in the
northern Philippine Sea bordered by the two arc-trench systems. The survey results were compiled in
the detailed bathymetric, total magnetic intensity anomaly, Free-air and Bouguer gravity anomaly
charts at a scale of 1 to 6,000,000, This paper summarizes the geological and geophysical features
revealed mainly by the survey under the Continental Shelf Surveys Project in the southern waters of
Japan.

Some of the distinct features are :

(1) Prominent magnetic anomalies along the Quarternary volcanic front of the Ryukyu arc and
Izu-Ogasawara arc, and lineated magnetic anomalies characterized by en echelon pattern in the back arc

region of the these arcs,
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(2) Low Bouguer gravity anomalies on the Daito Ridge Group and the Kyusyu-Palau Ridge, indicating
thick crustal structures below these ridges compared to those below the surrounding basins,

(3) Steep scarps and several dipole-type magnetic anomalies just below the scarps along the eastern
edge of the Kyusyu-Palau Ridge, probably caused by the rifting of the arc with some volcanic intrusion
prior to the opening of the Sikoku Basin

(4) Complicated pattern of lineated magnetic anomalies and well-developed small scale minor ridges
and troughs showing three evolutionary stages of sea-floor spreading of the Sikoku Basin,

(5) Uplifting and deformation, magnetic anomalies and low Bouguer anomaly zones on the landward
slope of the Nanseisyoto Trench and Izu-Ogasawara Trench, caused by the subduction of the western
extension of the Amami Plateau and Daito Ridge under the Ryukyu arc, and the western extension of

the Ogasawara Plateau under the Izu-Ogasawara arc respectively,
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Figurel. Surveyed areas by the Continental Shelf Surveys Project up to March, 1991.
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Figure 2. Track chart. Dense track areas around Japan Island and along Ryukyu arc show
tracks by previous survey project.
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Figure 4 . Geomorphological map (slightly modified from Kato et al., 1990, with additions by the authors)
1: Shelf and shallow waters, 2: Flat floor of trough, 3: Deep sea terrace, 4: Trench and small
basin, 5: Ridge and plateau, 6: Seamount, knoll and small ridge, 7: Escarpment, 8: Small
depression, 9: Thrust fault along trench axis, 10: Minor ridge and trough, 11: Channel and
canyon. A~M: Geomorphological features referred to in section 5.

(1), (2), (3): locations of profiles shown in Fig. 5, Fig. 6 and Fig. 8 respectively.
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Figure5. N-S profile of the Daito Ridge (after Iwabuchi et al., 1986)
Location of the profile is shown in Fig. 4 (line(1)).
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Figure 6 . E-W profile of the Minami- Amami Escarpment. Location of the prifile is shown in Fig. 4 (line
(2)). Solid line: Free-air gravity anomaly, Broken line: magnetic anomaly
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Figure 7. Magnetic anomalies along the Ryukyu arc-trench system.
Contour interval : 100nT,
Shaded area ' less than —100nT
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Figure 9. Magnetic anomalies in the Sikoku Basin.
Contour interval : 100nT, shaded area - less than —100nT.
Note several dipole-type magnetic anomalies along the escarpments of the eastern foot of the
Kyusyi-Palau Ridge.
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Figurell, Map showing the division of the surveyed area for the plotting of the correlations between
bathymetry and Free-air gravity anomaly values
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Figurel2, Correlation between bathymetry and Free-air gravity-anomaly values in the whole surveyed
area
1:0kinawa Trough, 2: Nankai Trough, 3 . Tunghai Shelf, 5: Kita-Daito Basin, 6: Minami-
Daito Basin, 7:Philippine Basin, 9: Sikoku Basin, 10: Ryukyu Arc, 12: Nanseisyoto Trench, 13:
Ogasawara Trough, 14: Ogasawara Ridge, 14: Izu-Ogasawara Trench, 15 . Izu-Ogasawara”
Mariana Trench, 16;: Amami Plateau, 17: Daito Ridge, 18: Oki-Daito Ridge, 19: Kyusyu-Palau
Ridge, 20: Nisi-Sitito Ridge,21: Sitito-Iozima Ridge, 22: Ogasawara Plateau
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Figurel3. Least square fit of the correlations between topography and Free-air gravity-anomaly values
for the each divided area shown in Fig. 12. The line number in this figure corresponds to the
area number shown in Fig. 12,
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