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Bio-Monitoring System Using Shell Valve Movements
of Pacific Oyster (Crassostrea gigas)

I. Detecting Abnormal Shell Valve Movements Under Low Salinity

Using a Hall Element Sensor

Seok Jin Oh!, Jun-Ho Lee? and Seok-Yun Kim"'

!Department of oceanography, Pukyong National University, Busan 608-737, Korea
Training ship administrative center, Pukyong National University, Busan 608-737, Korea
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Abstract — As an early warning system to reduce the damage of aquacultured mollusks due to low salinity
water, we investigated the possibility of a biomonitoring system measuring the shell valve movement (SVM) of
Pacific oyster (Crassostrea gigas) by using the Hall element sensor. In high salinity water of 27 psu, SVMs of Pacific
oyster showed spikes which mean a relatively fast closing condition after opened condition of average 10-15 mm, and
then the SVM showed back to opening condition slower than closing speed. In water salinity of 20-27 psu, the
SVMs were similar to that of 27 psu. However, below 17 psu, it showed abnormal valve movements such as spend-
ing more time for shell closure. In 10 psu, we could not detected SVMs due to closed condition during experiment
periods. Thus, if we quickly detect abnormal environmental variations like low salinity using bio-monitoring of
SVM, it may be contribute to increased productivity by dramatically reducing damages in aquaculture.
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Fig. 1. Scheme of a shell valve movement measuring system of a
Pacific Oyster (Crassostrea gigas). La: the distance between the Hall
sensor and the magnet at the closed state; Lb: the distance between
the Hall element sensing point inside the sensor; Lc: the distance of
the gap between the valve.
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Fig. 2. Relationship between the output voltage (V) of the Hall ele-
ment sensor and the distance (L=L.+8.5 mm L,: 5.0 mm, L,: 3.5 mm)
from the Hall element sensor on the left valve to the magnet on the
right valve.
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Fig. 3. Valve movements recorded for Pacific oyster (Crassostrea
gigas) in various salinity steps. These data were obtained from sin-
gle pacific oyster as an example of a typical set of results. Valve
movements of Pacific oyster showed the same results.
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