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Abstract
In May and June 2016, the Hydrographic and Oceanographic Department of the Japan Coast Guard
conducted bathymetric surveys of an unexplored volcanic knoll off Kume Shima with the Autonomous
Underwater Vehicle (AUV) Gondou. AUV-collected high resolution bathymetry detected volcanic features
such as lava domes or ropy lava flows. These volcanic features were further identified as the high-
backscatter intensity area from the shipboard multibeam sonar. The temperature sensor deployed on the
AUV recorded an approximately 0.1 C steep rise at ~ 100 m above the southeastern slope of the knoll. At
almost the same time, the side-scan sonar on the AUV detected acoustic water column anomalies rising

from the seafloor. These results strongly imply the presence of high-temperature hydrothermal venting.
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Photo 1. The exterior of the AUV Gondou.
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Table 1. Parameters used for data acquisition with

Sonic 2022.
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parameter value
frequency 350 kHz
sector coverage 120 deg.
transmit power 221dB
gain 10-24 dB
pulse width 200 ps
depth gate: minimum 20m

maximum 200 m

range 260m
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Fig. 1. Bathymetric map acquired by the AUV Gondou
and S/V Takuyo. Red-dashed polygons represent
areas surveyed by the AUV Gondou (2 m grid).
The background image is the multi-beam
bathymatric data acquired by the S/V Takuyo
(30 m grid).
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Fig. 2. Backscatter intensity map by S/V Takuyo
EM122 multi-beam sonar. Darker colors indicate
higher backscatter. Solid yellow polygons show
extremely high backscatter intensity area. Red-
dashed polygons represent areas surveyed by
the AUV Gondou.
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Fig. 3. Bathymetry of the central area, showing the presence of knolls and ropy structures.
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Fig. 4. Bathymetry of the northeastern area, showing
the presence of ropy structures and submarine
channel.
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Fig.5. 3D image of the central knolls, viewed from

southwest. Scaling ratio of vertical/horizontal is
1. Relative elevation of the largest knoll is
approximately 600 m.
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Fig. 6. Bathymetry of the southwestern area, showing irregular structures.
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Fig.7. Bathymetry of the western area, showing
irregular structures.
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Fig. 8. Bathymetry of the northwestern area, showing
the presence of a bathymetric rise.
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Fig. 9. Bathymetry of the southeastern area, showing
the presence of a bathymetric rise.
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Fig.10. (a) Side-scan image acquired by the AUV
Gondou, showing the presence of acoustic
anomalies. The line A-B corresponds to the
dashed white line A-B in the fig. 3. Black
arrows indicate the locations of plume-like
acoustic anomalies. (b) Seawater temperature
values acquired by the CTD sensor of the AUV
at 100 m above the seafloor along the line A-B.
The temperature spikes were detected almost
coincidentally with the detection of the acoustic
anomalies.
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Fig. 11. Detailed 3D image of the central knolls area,
showing the southeastern slope. The area
circled with the dotted white line corresponds
to the area where acoustic anomalies were
detected in the side-scan image. Vertical scale
is twice as large as horizontal scale.
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