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Study of the vitality indicator of the red sea urchin
Pseudocentrotus depressus seedlings — Response of the tube
foot to a decrease of water temperature
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As a morphological indicator to judge the vitality of Pseudocentrotus depressus seedlings, the response of
the tube foot to a decrease water temperature was investigated. Study animals (7.1mm on average test di-
ameter) were reared under decreased temperature condition of 6 C, reduced from 21°C, for a period of
30 days and the density of chromatophores of the tube feet, attaching ability and number of extended tube
feet were daily observed. Finally, an available vitality indicator was selected in both measuring effort and

change tendency of values. As a result, the ratio of extended tube foot was selected as a candidate of a
practical vitality index. Its monitoring method was proposed as follows: first, a photograph was taken
with a digital camera of the dorsal view, second, number of tube feet which extended more than 0.5 times
the test diameter/number of all tube feet was calculated, and last, a moving average over the three days

was used as the index value.
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Fig. 1 . Dorsal view of a seedling of the red sea urchin

Pseudocentyotus depressus.
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Fig. 2. Observed partin a tube foot of Pseudocentrotus
depressus. The number of chromatophores and
their area were measured in the dashed square
(0.01mm?).
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Fig. 3 . Measurement example of extended tube feet. The
broken circle indicates 05 times of the test
diameter from the margin of sea urchin. Open and
solid circles of the tip of tube foot are shorter and
longer than test diameter X 0.5, respectively.
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Fig. 4 . Chromatophores in tube feet of Pseudocentrotus depressus. Arrows show elongate chromatophores (a), round ones (b),
ones that occur in succession (¢), and collapsed ones (d).
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Temporal change of the area rate of chromato-
phores in 0.01mm” of a tube foot of Pseudocentrtus
depressus at constant temperature (21C) and de-
creased temperature (21— 6 C). Symbols and
vertical bars indicate mean and standard devia-
tion, respectively.
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Fig. 6 . Means and moving means over 3, 5, and 7 days
intervals of the area rate of chromatophores of
Pseudocentrotus depressus. Open circles, 21T ;
solid circles, 21— 6 C.
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Fig. 7. Temporal change of the number of Pseudocentrotus
depressus that fell from the bottom of a rearing
beaker after the beaker was inverted and the sea
urchin kept in air for one hour.
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Fig. 8 . Temporal change of the number of tube feet (all feet, feet longer than 0.25, 0.50, 0.75, and 1.00
X test diameter) of Pseudocentrotus depressus. Symbols and vertical bars denote mean and stand-
ard deviation. Open circles, 21 C ; solid circles, 21— 6 C.
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Fig. 9 . Means and moving means over 3, 5, and 7 days intervals of the number of the tube feet (all
feet, feet longer than 0.25, 0.50, 0.75, and 1.00 X test diameter) of Pseudocentrotus depressus.
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Temporal change of coefficient of variation of the number of Pseudocentrotus depressus tube feet.
Others are the same in Fig. 8.
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Fig.11. Temporal change of the ratio of extended tube foot to all tube feet of Psendocentrotus depressus.
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Fig.12. Means and moving means over 3, 5, and 7 days intervals of the ratio of extended tube foot to
all tube feet (all feet, feet longer than 0.25, 0.50, 0.75, and 1.00 X test diameter) of

Pseudocentrotus depressus.
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