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H | inlight perception in Japanese moon scallop Amusium japonicum
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The recent decrease in the commercial catch of the Japanese moon scallop Amusium japonicum
in Kagoshima requires a proper management based on the biological characteristics of this animal.
This study was conducted to obtain fundamental knowledge of the behavioral responses of the
scallop to dragged gears and their sensory bases.

In chapter 2 the behavioral responses of the scallop to a beam trawl and a small-scale trawl were
observed during fishing operations in Fukiage, Kagoshima. Scallops resting on the seabed exhibited
a common behavioral pattern in response to an approaching ground rope; jet propelled jump and
flying, which resulted in capture in the net. Four of 34 specimens observed responded before the
rope reached them. The scallop could behaviorally respond to the dragged gears by sensing their

movements and/or touch. The rope swept the bottom passing over § specimens, but no damage on
them was observed.

e

In chapter 3 a method for keeping the scallop’s valve open during the electrophysiological
experiment was developed by injecting of 5 ml of 0.4M MgCI2 solution into their adductor muscle.

In chapter 4 the light perception characteristics of the scallop’s eyes were determined by
electroretinogram (ERG) and recordings showed sensitivity to a wide range spectra (433 nm to 700
nm) with a peak at 470 nm for small pallial eyes and 520 nm for large pallial eyes. These
sensitivities were considered to be well adapted to the light environment in their shallow habitas.
ERGs recorded under a flicker light of different flicker frequencies (0.05 Hz - 1 Hz) indicated a
critical fusion frequency (cff) at 1.3 Hz to 1.5 Hz, implying a much lower cff than found in fishes.
ERG were obtained by on- , off- and on-off light stimulations, indicating a high sensitivity to light.

In chapter 5 the scallop’s response to a steep change in light intensity was examined. Light-on
stimulation increased the frequency of contraction and elongation of pallial tentacles, and light-off
stimulation increased the frequency of body spin and flying. At high background light intensity
(1505 Ix), the scallop exhibited spins and sweeping movements when an approaching shadow was
3-22 cm away from them.

In chapter 6 the pallial tentacles were examined anatomically and behaviorally; they had a core
made of a bundle (55 um diameter) of nerve fibers with branches of thin bundles radiating towards
the epithelium. Patches of dense short cilia were found on the epithelium, resembling the cilia of
chemoreceptors and mechanoreceptors. The scallop exhibited closing of valve or a slight body spin
in response to chemical and a mechanical stimuli applied to the pallial tentacles, showing that they
act as detectors. :

This study showed that the scallop was capable of behavioral responses to approaching dragged
gears by detecting light and mechanical stimuli from them, This knowledge can be applied to

develop less damaging sears for catching scallops, which might lead to a better management of
their fishery.
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