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Auvailability of sea star (Asterias amurensis) spicules as a marine biological filter
TATSUNARI MORI

Mariculture Fisheries Research Institute, Muroran, Hokkaido, 051-0013, Japan

To elucidate the possibility of using spicules from the sea star Asterias amurensis as a marine biological filter, changes in
water quality were examined in experimental tanks containing coral sand versus sea star spicules after adding NH.Cl. In
addition, to test the effectiveness of sea star-spicule filtration for fish cultivation, the black rockfish Sebastes schlegeli was reared
for 40 days, and water was circulated through sea star filters under the 3 stocking densities of 10, 20, and 40 fish per tank. In
both tanks containing sea star spicule and those containing coral sand, ammonium nitrogen (NH4-N) concentration decreased
to 0 mg/L 19-20 days after the addition of NH. Cl. Nitrite (NO--N) concentration increased and reached a maximum at 20-24
days and thereafter dropped to 0 mg/L at 45-53 days in tanks containing sea star spicules and at 44-48 days in tanks containing
coral sand. In the stocking density of 10 and 20 fish per tank, NH.-N and NO.-N were maintained at less than 0.5 mg/L. Final
body weight of fish in tanks with the stocking density of 40 fish per tank was significantly lower than that of fish from tanks with
lower stocking densities. These results suggest that the nitrification ability of sea star spicules is similar to that of coral sand and
that sea star spicules could be useful for filtration during fish cultivation.
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Fig. 1 Photographs of the filter media used in Experiment 1.
a, Sea star spicules; b, molded product using sea star
spicules; c, coral sand (small); and d, coral sand
(large). Scale bar = 10 mm.
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Table 1 Charactenstics of filter media used in expenment—1

Filter media Major axis [mm) Minor axis (mm) Walume (ma) Weight (g)
meant 5. Dok meant 5.0 / filter media / filter media

Sea star spicules 24+083 11+£044 500 2h6

Molded product 12.0x029 109044 500 196

using sea star spicules

Coral sand (small) 231045 161043 500 527

Coral sand (large) 98+332 A5+1.16 B00 F32

* standard deviation
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Fig.2 Changes in pH, NHi-N, and NO:-N in the rearing
water of Experiment 1.
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Fig.3 Changes in pH, NH.-N, NO:-N, and NO;-N in the
rearing water of Experiment 2.
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Tahble 2 Growth, survival and hematological characteristics of black rock—fish in the rearing experimant

Group Body weight (g) Hematocrt (%) Hemoglobin (/48] Survival (%)
Initial Firal Final Final

10 fish /tank 23x0224 101 X1723 2851498, 68251079, 100

20 fish /tank 2310435 94118614 2687124 £811%164a 100

40 fish Sank 2310.Ma 6E6X1.02b 252 T6.82a BO0E1.014 100

# Different letters indicate a significant differencs (2<0.08)
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