LAY FyIlk b7 a7y CHHORES R ORBGE
r3Ee

Shielding effect of sea urchin Heliocidaris crassispina for the survival of
juvenile disk abalone Haliotis (Nordotis) discus discus

Shinohara Yoshiaki

To inspect whether the juvenile disk abalones Haliotis (Nordotis) discus discus, found gathered under sea

urchins, Heliocidaris crassispina, were protected from predators, predator release experiments were conducted in

a water tank. Four species (Octopus sinensis, Charybdis japonica, Halichoeres poecilopterus, and Coscinasterias

acutispina) were used as the predators of juvenile abalones. Predatory behavior on juvenile abalones, occurring

with and without a sea urchin, was observed for each predator. As a result, juvenile abalones with a sea urchin

were clearly protected from Octopus sinensis and Halichoeres poecilopterus. However, the shielding effect of sea

urchin was weaker against Charybdis japonica than against the former two species. The shilding effect against

Coscinasterias acutispina was difficult to evaluate in this experimental system.
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Fig.1 Structural drawing and photograph of sea urchin
fixture. Sea urchin was fixed on the center point of
concrete brock enclosed by six screws. Upper part
could be closed by acrylic cover and nuts.
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Fig.2 Structural drawing of groundsills A (upper) and B
(lower) for sea urchin fixture. Groundsill A could
hold two sea urchin fixtures and B could hold one sea
urchin fixture.
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Fig.3 Experimental system of experimentl. Two sea
urchin fixtures with urchin on one side and without on
the other side were put on the groundsill A. Twenty
juvenile abalones were put on the center point of
two fixtures, and the behavior of abalones were
continuously photographed (one time per 10 second)
by three cameras during 72 hours.
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Fig.4 Experimental system of experiment [I~VI. One sea
urchin fixture either with or without sea urchin was put
on the groundsill B. Three to seven juvenile abalones
were put on the fixture, and four kinds of predators of
juvenile abalones were provided for each experiment.
The predatorial behaviors were continuously
photographed (two times per second) by three cameras
until all abalones were preyed on.
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Fig.5 The photographs of sea urchin fixture with sea urchin
in experiment I. The majority of provided juvenile
abalones gathered around the sea urchin.
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Fig.6 Change in number of juvenile abalones of each
distribution point, on the sea urchin fixture with sea
urchin, on the sea urchin fixture without sea urchin and
on the other place in the water tank over time (count
once per hour).
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Fig.7 The photographs of sea urchin fixture with and
without sea urchin and predation behavior of octopus
on juvenile abalones in experiment II.
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Fig.8 The comparison of time required for predation of all
abalones by octopus with using sea urchin fixture with

and without sea urchin.
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Fig.9 The comparison of success rates of predation on
more than one abalone per predation behavior by
octopus with using sea urchin fixture with and without
sea urchin.
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Fig.10 The photographs of sea urchin fixture with
and without sea urchin and predation behavior
of Charybdis japonicus on juvenile abalones in
experiment III. The upper photograph showed that
Charybdis japonicus break the shell of sea urchin and
eat the inner edible portion.
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Fig.13 The photographs of sea urchin fixture with sea
urchin and predation behavior of Halichoeres
poecilopterus on juvenile abalones in experiment V.
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Fig.15 The photographs of sea urchin fixture with sea
urchin and predation behavior of Coscinasterias
acutispina on juvenile abalones in experiment VI.
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Fig.11 The comparison of number of preyed abalones per
searching time by big Charybdis japonicus with sea
urchin fixture with and without sea urchin. The data of
first term of experiment with sea urchin was excluded
because Charybdis japonicus broke and removed
sea urchin from sea urchin fixture before preyed all
juvenile abalones.
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Fig.14 The comparison of time required for predation of all
abalones by Halichoeres poecilopterus with sea urchin
fixture with and without sea urchin.
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Fig.12 The comparison of number of preyed abalones per
searching time of small Charybdis japonicus with sea
urchin fixture with and without sea urchin.
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