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Toshihiro MAKI

Dr. Maki has developed a new seabed observation method that represents a
major advance on existing methods. Conventionally, video observation of the
seabed has been conducted by manned submersibles and by remotely operated
vehicles. However, both of these methods only produce pinpoint observations,
and in addition these measurements are subject to positioning technology
problems, so it is difficult to make sweeps that can establish the relative
positions in an observation site with a high degree of accuracy. Furthermore,
compared with acoustic observation tools such as multi-beam echo sounder and
side scanning sonar, video camera has a short observation range and a small
footprint, so it requires a considerable time to survey a wide area. For this
reason, up to now the detailed distribution of features on the seabed could only
be estimated. Prof. Maki’s method enables images of wide areas to be captured
in a single sweep by using an autonomous underwater vehicle (AUV) to perform
wide area video mapping in a seabed environment with a high degree of
accuracy thanks to a navigation method employing acoustic a reflector as a
landmark. In addition, he has made it possible for an AUV to carry out wide area
observation from a low altitude on rolling terrain, a feat that has been considered
difficult to achieve conventionally, by proposing a sensing method and a path
planning method for dealing with the undulating topography.

In the “Tagiri” fumarole area of Kagoshima Bay, this new observation method
has already been used to establish the detailed distribution of specific living
organisms by means of video mapping of a 3,000m” area of the seabed at a depth
of 100 meters, and its high precision has been verified. We consider that this
accomplishment has proved the accuracy of this method and it will not only
yield epoch-making knowledge in the fields of biology and geography but also
make a valuable contribution to the development of numerous fields of marine
science including resource exploration and environmental research.
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Sohiko KAMEYAMA

Dr. Kameyama, in order to enable fast and accurate measurement of dissolved
volatile organic compounds (VOCs), has developed a measurement technique
that combines a commercially available proton transfer reaction-mass
spectrometer and a gas-liquid equilibrator. By uniting these two instruments
appropriately into an integrated system, he has made it possible to perform
continuous VOC measurement on marine research vessels. The system’s
performance has already been verified in situ in the North Pacific, where it
realized realtime VOC concentration measurement, overcoming a major
drawback of the previous system, and on this count it deserves acclaim.

VOCs dissolved in surface seawater are mainly produced via biochemical
processes such as direct emission from living organisms and the photochemical
degradation of organic matter. While they only exist in minute concentrations
they play an important role within marine biochemical systems. Moreover,
through their emission from the ocean surface into the atmosphere, it is
considered that VOCs also play a part within atmospheric chemistry and, as
such, are important from the perspective of global climate change.
Conventionally, the measurement of VOC concentrations has been performed
using gas chromatography. However, this method requires preprocessing steps
such as the condensation and dehydration of specimens, is subject to temporal
resolution limits, and involves difficulties in measuring the presence of highly
reactive VOCs. For these reasons, the present situation is that observational data
is very poor.

The Techno-Ocean Network commends Dr. Kameyama for his development
of this new technology, which measures VOCs dissolved in seawater to a high
degree of sensitivity and with high temporal resolution as a solution to a
long-standing problem, and for achieving distinguished observational results
under actual ocean conditions using the device.



