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Fig. 2. Vertical section of bottom profile at the sur-

VEey area.

Open arrows indicate survey sites.

Map showing the survey area.Arrows indicate the survey area, respectively.
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Fig. 4. Monthly changes in water temperature at the
survey sites. Closed circle and vertical line
indicate the mean and range, respectively.
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Fig. 5. Monthly changes in density of Strongylocentrotus
mudns {more than 30 mm in test diameter) at
cach depth from May 1997 to March 1998.
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Fig. 6. Relationships between occurrence of Stromgy-
locentrotus nudus (more than 30 mm in test
diameter) at 10, 12 and 15m in depths and
water temperature,
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Fig. 7. Monthly changes in habitat of Strongplocentrofus
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of boulder, respectively.
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Synopsis

Seasonal Vertical Movement of the Sea urchin Strongylocentrotus nudus
in the Coastal Waters off Kyoto Prefecture

Akio Douvke, Mamoru Yosuiva and Masashi Itam

Densities of the sea urchin Strongylocentrotus nudus (more than 30 mm in test diameter) and distribution of
seaweed of preys for the sea urchin were vertically surveyed at two months intervals in the coastal waters oflf Kyoto
Prefecture from May 1997 to March 1998,

These seaweed appeared at shallow areas of 3 to 5 m in depths in periods of low and rising trend of water
temmperature, though none of them appeared at areas of 3 to 15 m in depths in a period of high water temperature.
Under conditions of high water temperature, the densities of the sea urchin at the shallow areas of 3 to 7 m in
depths decreased and at the deep areas of 10 to 15 m in depths increased, on the contrary. On the other hand,
the densities of the sea urchin at the shallow areas increased, though at the deep areas decreased under conditions
of low water temperature. Ovccurrences of the sea urchin at exterior of boulders, which indicate high
physiological activity of them, increased in the period of low water temperature and decreased in the period of
high one.

These facts suggest that the sea urchins move toward deep areas and into shadows of boulders in summer
season, then toward shallow areas for feeding in winter season. These seasonal vertical movements of the sea
urchin will be mainly caused by water temperature beyond of their tolerance at shallow areas in summer season,
because the coastal water off Kyoto Prefecture locate a marginal area of near a southern limit of their
distributions.



