
１ Introduction

Hydrographic and Oceanographic Department,

Japan Coast Guard（JHOD）is acquiring detailed

bathymetric data as fundamental information in Ja-

pan’s territorial water and Exclusive Economic

Zones（EEZs）for ensuring marine interests and

integrated management of the ocean. The

bathymetric mapping in the Nansei−Shoto region,

south of Kyushu, Japan is now in progress（Fig．１−

１）.

In２０１３, JHOD conducted a bathymetric survey

around the Tokara Islands, which are located south

of Kagoshima. The Tokara Islands are in the vol-

canic front formed by the subduction of the Philip-

pine Sea plate below the Eurasian plate. Some ac-

tive volcanoes including Kutino Shima Island,

Nakano Shima Island and Suwanose Shima Island

exist in the volcanic front, and discolored water has

frequently been observed in Akuseki Shima Island,

Yokoate Shima Island and so on. In the back−arc

region behind the volcanic front, there are lots of

bathymetric highs such as Gogo−Sone（“Sone”

means shoal in Japanese）, Tawara Sone, Shira-

hama−Sone, and Naka−no−Sone. Although the

presence of volcanic rocks was known（Yokose et

al., ２０１０; Yokose, ２０１０）from these highs, vol-

canic activities were not reported.

This report describes the newly discovered sub-

marine volcano with a caldera, central cones, and

craters in the northern part of Takara Shima Island

by the bathymetric survey using multibeam echo

sounder（MBES）.

２ Survey Details

２．１ Survey Area

The survey area is located about２５km north off

Takara Shima Island（Fig．１−２）. The water depth

ranges from２００to７００m.

２．２ Date and Survey Vessel

The survey was conducted from April to May in

２０１３．The platform used for the survey was the
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JHOD’s Survey Vessel Shoyo . The vessel specifica-

tions are３，０００−tonnages,９８m in length,１５．２m

in beam, and５m in draft.

２．３ Data Acquisition

A hull−mounted Kongsberg EM１２２MBES sys-

tem was used for the bathymetric data acquisition.

The EM１２２ is a sonar for deep water mapping.

The operating depth is between１０−１１，０００m us-

ing a frequency of１２kHz. It transmits２８８beams

with２ degrees beam width and forms４３２ depth

soundings in maximum per swath. The details of

the EM１２２ system installed on S/V Shoyo are

listed in Table１.

２．４ Data Processing

During the data acquisition, sensor offsets, angu-

lar biases in pitch, roll, yaw and timing offset, and

attitude corrections in heave, pitch, roll, and head-

ing were applied to the MBES data in real time.

Surface sound speed and sound speed profile are

also input in real time for beam forming and ray

tracing. During the post processing, only static

draft correction was made. Tide corrections were

not applied to the MBES data. This is because the

survey area was far away from the coast, therefore

the difference of the water level between the gauge

in near island and survey area may be large. In this

case, it is difficult to make accurate tide correction.

The survey area is deep enough from２００to７００m

depth, so the effect of tide correction（１−２m）is

relatively small and does not affect large scale topo-

graphic determination.

After all of these corrections were made, noises

were removed manually and grid data were created

from the soundings. Any filters were not used for

data cleaning. Grid cell size is１５m and CUBE al-

gorithm was used for gridding in CARIS HIPS and

SIPS version８．０．２.

３ Results

Bathymetric map created from the１５ m grid

data is shown in Fig．２. The geomorphological in-

terpretation is depicted in Fig．３. The bird’s−eye

view images from north, east, south and west are

shown in Fig．４. The volcano has circular shape

and a caldera is in the center and the diameter is

about１．６km. The relative elevation is nearly１７０

m. Two central cones exist inside the caldera. The

shallowest point of the cones is２８２m in depth and

the deepest point of the craters is４５３m in depth.

Nine volcanic craters with the diameter of２００ to

４００m are also found inside and outside the cal-

dera. Some craters are located outside the caldera.

Table１．Details of EM１２２data acquisition system.
表１．EM１２２データ収録システムの詳細．
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Fig．２．Bathymetric map of the newly discovered volcano（contour interval is１０m）.
図２．新たに発見された火山の地形（等深線の間隔は１０m）．

Fig．３．Geomorphological interpretation of the volcano.
図３．火山地形の地形学的解釈． － 147－
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トカラ群島で新たに発見された海底火山地形

南 宏樹，及川光弘，伊藤弘志

Fig．４．Bird’s−eye view images of the volcano（Vertical exaggeration is５times. Color scale is same as Fig．２）.
図４．火山地形の鳥瞰図（鉛直方向に５倍に誇張．図２と同じカラースケールを使用）．
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要 旨

マルチビーム音響測深機を用いた海底地形調査

により，トカラ群島の海底に新たな火山地形が発

見された．この火山地形は宝島の北約２５km，水

深３００－５００mに位置する．火山地形の直径は

１．６kmであり，２個の中央火口丘と９個程度の

火口を有している．

Fig．１−２．Location map of the survey area（blue square）.
図１−２．調査海域の位置（青四角）．
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Fig．１−１．Bathymetric map of the Nansei−Shoto region. Panel A shows the names of main islands and undersea features in this

region. The area enclosed by a blue square is shown in Fig．１−２．Panel B shows the names of individual undersea
features.

図１−１．南西諸島海域の海底地形図．本海域の主な島嶼名と海底地形名を Aに示した．また，Fig．１−２の範囲を Aの青四
角で示した．個々の海底地形名は Bに示した．
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