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Fig.2 Different positions on fresh tissues of Mytilus edulis
attached by the planktonic larvae of R. venosa
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Fig.3 The attractive force of different boiled shellfish tissues to the later three-spiral

whorls stage larvae of R. venosa
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Fig.4 The individual numbers of R. venosa planktonic larvae attaching to unit area of

boiled oyster tissues with time of planktonic larvae development

23 3 s
3 23—32
( c d),
R One-way ANOVA
3
7 s s
b 4 7
8 9 s
S 1—6
> 1—6 s
24—29
s 3
1—6
3
3.1
s 3
( , 2005),

3

3,
24—29 , 30
( b,

I
7 8 9 ,
30 ,
24—29 |
4 4 ,
4
3

, (Barber et al,
1985; Martinez et al, 2000; Hamdani et al, 2011),
5—7

IMP
( , 2000a, b; ,
2009),

3.2



1582

44

, Haliotis rufescens
Y (GABA) GABA
(Morse, 1990) Phestilla sibogae
, Porites compressa
s (Hadfield,
1977, Ritson-Williams et al, 2009) ,

(Switzer-Dunlap et al, 1977)
(Steneck, 1982) (Boettcher et al, 1996)
Adalaria proxima (Lambert et al, 1997) Alderia mod-
esta (Krug et al, 2000)

) s , 2008.
, 23(5): 364—369
R R , 2001. (Rapana venosa)
. , 7(4): 319—322
N , 1997. Coelomactra antiquate
(Spengler)
,(2):33—39
s s , 1990. (Rapana venosa)
. , 36(4): 345—351
> s , 2007.
, 26(9): 237—239
> s , 2009.
. ,9(3): 181—186
s R , 2006. (Rapana
venosa) , 37(5):
385—392
s , , 1984.
,3(2): 208—216
, , , 1991.
. ,37(1): 7—15
, 1964. ,(3): 101—105
, 1978. . )
2):1—2
) s , 2000a.
, 24(2): 180—184
, , , 2000b.

, 24(3): 267—270
, 2005.
, 1: 79—85
, 1980. . ,
26(1): 80—85
, , 1999. . ,

23(2): 150—155

Alexander B, Heinz S, Aleksandard D, 2007. Oligosaccharide
structure of a functional unit RvHI-b of Rapana venosa
hemocyanin using HPLC/electrospray ionization mass spec-
trometry. Biochimie, 89(8): 938—949

Barber B J, Blake N J, 1985. Intra-organ biochemical transfor-
mations associated with oogeness in the bay scallop, Ar-
gopecten irradians concentricus (Say), as indicated by '*C
incorporation. Biology Bulletin, 168: 39—49

Boettcher A A, Targett N M, 1996. Induction of metamorphosis in
queen conch, Strombus gigas Linnaeus, larvae by cues asso-
ciated with red algae from their nursery grounds. J] Exp Mar
Biol Ecol, 196: 29—52

Hadfield M G, 1977. Chemical Interactions in Larval Settling of a
Marine Gastropod. In: Faulkner D J, Fenical W H ed. Marine
Natural Products Chemistry. Plenum Press, New York, 403—413

Hamdani A, Soltani-Mazouni N, 2011. Changes in biochemical
composition of the gonads of Donax trunculus L. (Mollusca,
Bivalvia) from the Gulf of Annaba (Algeria) in relation to
reproductive events and pollution. Jordan Journal of Bio-
logical Sciences, 4(3): 149—156

Krug P J, Zimmer R K, 2000. Larval settlement: chemical mark-
ers for tracing production, transport, and distribution of a
waterborne cue. Mar Ecol Prog Ser, 207: 283—296

Lambert W J, Todd C D, Hardege J D, 1997. Partial characteriza-
tion and biological activity of a metamorphic inducer of the
dorid nudibranch Adalaria proxima (Gastropoda: Nudibran-
chia). Invert Biol, 116: 71—81

Martinez G, Brokordt K, Aguilera C et al/, 2000. Effect of diet
and temperature upon muscle metabolic capacities and bio-
chemical composition of gonad and muscle in Argopecten
purpuratus Lamarck 1819. Journal of Experimental Marine
Biology and Ecology, 247: 29—49

Morse D E, 1990. Recent progress in larval settlement and
metamorphosis: Closing the gaps between molecular biology
and ecology. Bull Mar Sci, 46(2): 465—483

Ritson-Williams R, Shjegstad S M, Paul V J, 2009. Larval
metamorphosis of Phestilla spp. in response to waterborne
cues from corals. J] Exp Mar Biol Ecol, 375: 84—88

Steneck R S, 1982. A limpet-coralline alga association: adapta-
tions and defenses between a selective herbivore and its prey.
Ecology, 63: 507—552

Switzer-Dunlap M F, Hadfield M G, 1977. Observations on de-
velopment, larval growth and metamorphosis of four species
of Aplysiidae (Gastropoda: Opisthobranchia) in laboratory
culture. J Exp Mar Biol Ecol, 29: 245—261

Wilson J H, 1979. Observations on the grazing rates growth of
Ostrea ostrea edulis L. larvae when fed algal cultures of
different ages. J Exp Biol Ecol, 38: 187—199



(Rapana venosa) 1583

ATTRACTION OF ANIMAL DIETS TO THE LARVAE OF RAPANA VENOSA
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Abstract We studied the attraction of fresh and boiled shellfish tissues to planktonic larvae of Rapana venosa. The

diet transition occurred in the four-spiral whorls stage of R. venosa. The opportune moment to release adhesive substratums

and animal feeds is during a period from the 1st to 6th day after larvae developing to late three-spiral whorls stage (cul-

tured in 25 ). The results show that (1) both fresh and boiled shellfish tissues attracted the larvae; (2) the ratio of

four-spiral whorls stage larvae on fresh shellfish tissues was significantly higher than that of the larvae in other spiral

whorls stages; (3) the ratio of larvae for fresh Mytilus edulis was 33.75%, which is significantly higher than those of other

shellfish diets; (4) in regard to boiled shellfish tissues, attraction to the larvae from Crassostrea gigas was greater than

from M. edulis, Ruditapes philippinarum, Mactra chinensis, skirt powders of Argopecten irradians, and the control group.

These findings suggest that fresh M. edulis and boiled C. gigas tissues are potential animal feeds during the diet transition

phase for R. venosa larvae.
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Plate The planktonic larvae of R. venosa attached to the shellfish tissues
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