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Rearing of the larvae of the red sea urchin, Pseudocentrotus depressus,
by feeding planktonic diatom Chaetoceros ceratosporum
continuously cultured in pumped deep- seawater

Keiichi SHOZEN', Itaru UMEDA? and Daisuke FUJITA'

Abstract

Pluteus larvae of the red sea urchin, Pseudocentrotus depressus were reared in two 2-litter
flasks by feeding planktonic diatom, Chaetoceros ceratosporum cultured continuously using clean
and nutrient-rich deep-sea water (2-3 ‘C) pumped from Toyama Bay. The diatoms used for food
were taken from an Ebara Photo-bioreactor system during the stable period yielding 30X 10* - 47
X 10* cells ,/ ml, which was three times greater than cell densities obtained in batch cultures. In
each flask, 125 pluteus larvae were reared in 1.5 litter of filtered deep-sea water at a water
temperature of 20 C by adding different densities of food diatoms every three day. In the diatom-
rich group (1.0X10* cells/ml), young sea urchins were obtained in 30 days, while metamorphosis
of those in the diatom-poor group (0.25X 10" cells/ml) was delayed by 5 days. Survival rates were
more than 90% in both groups during the first 25 days. Unfortunately, most of larvae died in 30 to
50 days before metamorphosing, probably because of lack of attached diatoms (presumably
inducers of settlement and metamorphose of the species). In conclusion, warmed deep-sea water
can be used as culture medium for both food diatoms and pluteus larvae. However, higher densities
of food diatoms as well as attached diatoms should be given to raise the survival rate of the larvae.
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Fig.1 Photo-bioreactor (Ebara Corporation) system used for continuous culture of Chaetoceros ceratsporum.
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Fig.2. Diagram showing the design used for rearing the red sea urchin Pseudocentrotus depressus pluteus larvac.
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Fig.3. Growth stages of the red sea urchin, Pseudocentrostus depressus, reared in deep-sea water by feeding continuously cultured
food diatom Chaetoceros ceratsporum. (a): 4 -armed pluteus (early form); (b): 4 -armed pluteus (late form), (c): 8-armed pluteus

(early form); (d): 8-armed puluteus (late form); (e): early stage of metamorphosis just after settlement; (f): late stage of
metamorphosis; (g): young sea urchin.
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Fig. 4. Frequency of growth stages (a, ¢) and survival rates (b, d) of the reared red sea urchin, Pseudocentrotus depressus, fed with
food diatoms in densities of 1.0 X 1.0° cells /" ml (a, b) and 0.25X 10" cells ./ ml (c, d).
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