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Fig. 5 (a) Schematic drawing of a set-up of planar oxygen optode for laboratory experiments. Sensor
foil was placed inside of aquarium (at front glass window) containing sediment and water sam-
ples. A modulation CCD camera and LED excitation light sources were connected to a MS
Windows-based computer. The LED excitation pulse and image acquisition trigger were gener-
ated by a handmade trigger generator circuit. (b) Example oxygen distribution and the corre-
sponding profile images obtained by a planar oxygen optode system shown in (a). The sediment
used for the experiment was collected from Hirakata bay, Yokosuka city.
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The state of the art technologies for in situ
measurements at sediment-water interface
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Sediment-water interface is a conjunction of two elemental cycles, from water to sediment,
and sediment to water. This place plays significant role on carbon storage, remineralization and
respirations by benthic organisms as well as bacterial activities. Recently, new chemical sensors
and deep-sea technologies have been improved by interdisciplinary collaborations, and in situ
measurements at sediment-water interface are getting increasing especially in European scien-
tists. This review focuses on the sensor technologies for in situ measurements of oxygen dynam-
ics. Basics and applications of microelectrode techniques, planar oxygen optodes and eddy corre-
lation systems are introduced to explore and understand the nature of sediment-water inter-
face, which is an “untouchable zone” because of existences of chemical and biological complexi-
ties in a small space.

Key words: Sediment-water interface, Oxygen, Microelectrode, Planar optode, in situ meas-
urement
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