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Accepted : April 22, 2016 We investigated the possibility of a bio-monitoring system for detecting hypoxic water
in coastal area using shell valve movements of Pacific oyster (Crassostrea gigas), which
showed most aquaculture production in Korea, with Hall element sensor. In filtrating
water to confirm shell valve movement (SVM) under normal condition, it showed spikes
which mean a relatively fast closing condition after opened condition of average 5~12
mm, and then the SVM showed back to opening condition slower than closing speed
SVM numbers during light period were similar to that of dark period (p<0.05). When
dissolved oxygen (DO) concentration was reduced from 7 mg I to 3 mg I, SVM numbers
were increasing with decreasing of DO, and showed abnormality SVMs as compare with
normal condition. Moreover, in the condition of 2 mg I'", Distance between light and left
shell showed gradually decreased, and then we could not detected SVMs due to closed
condition. Thus, if we quickly detect abnormal environmental variations as hypoxia water
using bio-monitoring of SVM, it may be contribute to increased productivity by dramatically
reducing damages in aquaculture.
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Hall element sensor
with epoxy resin

Lb Left shell
La Hall element sensor

— ] Fig. 1. Scheme of a Pacific Oyster
’ Right shell (Crassostrea gigas) with a Hall
agnet element sensor bonded onto the

left valve and a small magnet on
the right valve. L, the distance
between the Hall sensor and the
magnet at the closed state; Ly:
the distance between the Hall
element sensing point inside the
sensor; L. the distance of the
gap between the valve.
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Fig. 2. Relationship between the output voltage of the Hall element -
sensor and the distance from the Hall element sensor on the left Zat 9 nHE
valve to the magnet on the right valve.
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Fig. 3. Valve movements recorded for Pacific oyster (Crassostrea gigas) during light and dark period (light period: 9~18 hours, dark
period: 19~8 hours).
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Fig. 4. Valve movements recorded for Pacific oyster (Crassostrea gigas) in various dissolved oxygen (DO) concentrations.
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