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Newly discovered submarine volcano near the Tokara Islands'

Hiroki MINAMI*', Mitsuhiro OIKAWA **, and Koji ITO**

Abstract

A submarine volcano was newly discovered near the Tokara Islands in the Okinawa Trough through a survey using

a multibeam echo sounder. The volcano is located at 25 km north to the Takara Shima Island and the water depth is

about 300 to 500 m. The volcano has a small caldera with a diameter of 1.6 km, consisting of two central cones

and nine craters.

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).

In 2013, 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 about 25 km north off
Takara Shima Island (Fig. 1-2). The water depth
ranges from 200 to 700 m.

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 are 3, 000-tonnages, 98 m in length, 15.2 m

in beam, and 5 m in draft.

2.3 Data Acquisition

A hull-mounted Kongsberg EM 122 MBES sys-
tem was used for the bathymetric data acquisition.
The EM 122 is a sonar for deep water mapping.
The operating depth is between 10-11, 000 m us-
ing a frequency of 12 kHz. It transmits 288 beams
with 2 degrees beam width and forms 432 depth
soundings in maximum per swath. The details of
the EM 122 system installed on S/V Shoyo are
listed in Table 1.

Table 1. Details of EM 122 data acquisition system.

F 1. EM 122 57— 7 %k ¥ A 7 2 O FEA.

Equipment | Manufacturer | IWiodel
Transducer | Hongsherg
(Tx) Maritime | o 122
Receiver Hongsherg
(Rx) Maritime EM 122
Echo
Bourdi
PHHEINE Work FHongsherg e 14
station Wlaritime
Acquisition | Hongsherg
softwrare Wlaritime BIE 3.9.2
GEF3 Aerofntenna B
antenna Technology
Differential .
Fosition/ P Hermisphere | MEBX-33
Attitud
ude LT FHongsherg METT &
Seatex
Processing FHongsherg Beapath
unit Seatex 300
surface ATIT, Brart
sound speed |Oeeanographic] SWVE&T
sound
Bpeed Bound The Tsurumi YOTD-1
speed profile|SEeiki Co., LTI

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 from 200 to 700 m
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 is 15 m and CUBE al-
gorithm was used for gridding in CARIS HIPS and
SIPS version 8. 0. 2.

3 Results

Bathymetric map created from the 15 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
about 1. 6 km. The relative elevation is nearly 170
m. Two central cones exist inside the caldera. The
shallowest point of the cones is 282 m in depth and
the deepest point of the craters is 453 m in depth.
Nine volcanic craters with the diameter of 200 to
400 m are also found inside and outside the cal-

dera. Some craters are located outside the caldera.
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Fig. 2. Bathymetric map of the newly discovered volcano (contour interval is 10 m).
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Fig. 3. Geomorphological interpretation of the volcano.
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Bird’s-eye view from west Bird’s-eye view from south

Fig. 4. Bird’s-eye view images of the volcano (Vertical exaggeration is 5 times. Color scale is same as Fig. 2).
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Fig. 1-2. Location map of the survey area (blue square).
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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.
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