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Basic experiments of the behavior of the sea urchin Strongylocentrotus nudus
on the model of the artificial reef equipped with the electric fence.

Kosei Dotsu™', Harutoshi, Sasaki™’
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Abstract : Previously we made an experimental artificial reef to propagate a kelp bed along the coastal area
of Tomari village, Hokkaido, to protect from overgrazing by sea urchin with using an electric fence. Doing
so, we found that the sea urchin Strongylocentrotus nudus migrated from inside to the surrounding areas,
but a reverse migration did not occur. Thus, a state without sea urchin appeared inside the artificial reef
and a kelp bed could be established. From the results of the previous study, we made a small experimental
reef model equipped with an electric fence and observed the sea urchins’ behaviors in our laboratory. We
studied the effectiveness of the defense mechanism against the invasion of sea urchin to the mound
surrounded by the electric fence and the manner of the escape of the sea urchin from the mound. During
the invading experiment with non-energizing conditions, sea urchins arranged at the bottom of the aquarium
got over the fence and invaded the mound within a few hours. However, in the same experiment with an
energizing condition, the sea urchins’ invasion was completely prevented for the entire two weeks of the
experimental period. In the escape experiments, although a current was supplied, sea urchins tried to escape
from the mound surrounded by the fence to the lower bottom. Sea urchins reached the mound edge in an
average of forty seconds, trying to move to the bottom without avoiding, the fence. But sea urchins were
not able to attach themselves to the fence -and soon fell to the bottom under their own weight. The average
time from release to falling down was 98 seconds. From these results, the artificial reef equipped with
electric fence was proven to result in only one- way migration of the sea urchin from inside to
surroundings.
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Fig. 1. Schematic diagram of the experimental apparatus.
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Tabl 1. The specifications of the experimental model of the artificial reef which equipped electricfence

Anode

Material

Form
Dimension
Electrode area

Method to fix to the bese

Dimensionally Stable Electrode

L-shaped

100mmW x 75mmH x 500mmL

75mmH x 2000mmL x 2 (Table and reverse side)=3000cm?
Fixed with 4 pair of PVC volt and nat to the PVC base

Base (mound) Material PVC
Form Box shaped
Dimension 400mmW x 400mmL x 250mmH

Cathod Material Welding wire netting ( ¢ 6mm, S0mm mesh)
Dimention 700mmW x 1100mmL

Power supply Standard Direct current device (AC100V/DC 0~10V, 1A)

Control method

Fixed electric current
(avilable to be set up in the optional range of 0 - 10V)
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Fig. 2. Distribution of the sea urchin in the invading experiment by non-energizing.
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Fig. 3. Result of the invading experiment by non-energizing (32 hours after).
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Table 2 Results of escape experiments

Due  Time iidual € Tireso ek~ Time o ol T
Dec.27,2001  14:00 1-1 29 33 Two urchins were released at 13.9
1-2 29 34 the same time.
1-3 30 104
1.4 372 364 tlljlrecglig&lgved to the corner of
1-5 22 26
Jan.9,2002  14:10 2-1 70 180 13.9
Urchin was remaining in the
) . ) center of the mound for
nineteen hours.
Jan.10,2002  11:00 3-1 24 31 14.8
3-2 42 155
3-3 43 123
3-4 35 149
3-5 45 65
3-6 67 216
3-7 48 56
Max 70 216 Excluding the case of *mark trials
Min 22 26
Average 40 98
S.D. 16 66
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Fig. 4. Distribution of the sea urchin in the invading experiment by energizing.
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Fig. 5. Result of invading experiment by energizing.
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a : Experiment start, 50g of food was placed at the center of the mound. b : Five days after, urchin

grazed CaCO; generated from cathode. White excrements were scattered. ¢ :

: Six days after, an

urchin which tried to get over the electric fence. d : Fourteen days after, experiment finished with
electricity turning off. e : Fourteen days after, one urchin got over the electric fence and fed on

the mound.
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