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Fig. 1. Beam trawl for collecting cockles. A: Ex-
perimental beam trawl, B: Beam trawl com-
mercially used.
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Table 1. Sampling records of the starfish in four surveys A, B, C and
D conducted in 1981-1990.
Sampling Sampling Number of Number of
Date gear Sampling Sites ~ Sampling
May 1981 G, 49 49
May 1982 G, 46 46
B May 1985~ March 1986 Go 12 132
Every March and June
G 1983~1990 Ce 17 102
D June~September 1990 Gy 8 8

Gy : Experimental beam trawl ;

ELBETH A,

ERBIBTAZ0ORETHE, MIF/2EBETLRS
Y N7, Luidia quinaria; & ©7°, Asterias amurensis; £ 3 Y
HA, Astropecten scoparius (PRI, 1990) OLAIEB &
UCZOHRBRBOFHO LB ETO ML, FY oA
DRRSEFT & BRI OB TR L7, 8612, &k
FOURELR TV F A ORELHAER, &0 ol
L, #IERERES A X2 RE L,

E FFEOSHRAE v bFEOREIREEHEMRE -
YA KIS (Fig. 1) %R LT, 198144 5 19904124
¥, 48E GRE : A B, C, D) fThbhs (Table 1),
MEEEHIIIBTETH o720 BET L ORMPBBITIZ, 7
£ (A) IKDWTH Fig. 2 (T,
SIENZIRLI, #E (D) BEEE-MHTHE, #
# (A), (B), (0) T, B0 ARMIEREL
LI05HT, AL b FomEREERLZ, fE
(D) Tit, ABLASE FFORERRE L,

HERARS SUHE 1989ED 4, 5, 6 A L1990FD 5,
6, 7, 8 9AIC, BE16~62mm DATHEELLNYH

s M(uddy ggttsam
= . MUD>90%
W& (B), (C) i Fig.

| ESOTORS N |
0 1 2km

Fig. 2. Map showing sampling sites in the Miyazu

Bay in survey A.

Gy : Beam trawl commercially used

<+—Sampling (B)
wem Sarnpling (C)

Fig. 3. Map showing sampling sites in the Miyazu

Bay in surveys B and C.
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BE (A) LI AREST Lo FFHOREREE
Fig. 4 2D T L7, & (B) 198505 AL LH
D3 AP, BELTEA M)A HHBRTER L
SOT, v NFESEOBBRRE ABNIRT I LATTE
7= (Fig. 5) o FHEOHBEREDOEILIL Table 2 IZHY F
Lk oz, #BE (C) D1988EDNH19904FENE 3 A &
6 A IC1I7THRER TR B> O HEBHRE S iz,

DTS, ShLOERICH &3 &, BRI HBUIRR
BB,

ZFe b, BEETH HEBRIZE SRS AEAE
IRLEBELHBEEBUIbA - THAfi LTwiz (Fig. 4). F

Asterias amurensis

1982

LN

Astropecten scoparius

Fig. 4. Geographic distribution of starfishes in num-
ber per haul in May 1981 and 1986.
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Fig. 5. Monthly changes in number of starfishes
caught by beam trawl commercially used in
the Miyazu Bay from May 1985 to March
1986.

Table 2. Number starfishes caught by experimental
beam trawlings in every March and June in

1988-1990.
D Luidia Asterias ' Astropecten
ate s . .
guinaria amurensis scoparius
28 March 1988 45 0 54
24 March 1989 164 4 39
20 March 1990 52 28 70
14 June 1988 673 18 36
7 June 1989 178 24 20
13 June 1990 89 22 18

W ER LD AMLEA, 5 A0S 9 BOAHEIEL
(—BfH7-05.28), THAOABENELEh o7 (—
HEH06.7R), REE 3EEOL P FEOPTIE—F
HLAMLIDS, AWEOEIZL 2EEI 3 A THET S
E—BH-02.6~9.6B, 6 HTIIEEITKE (5.6~
39.6BDEHHTH » 72,

L b7, BHIRCH L ERBOBLOESE X OBREAEE
BIZ% KoM LT/ (Fig. 4). EHIIZIE5 AL 5 8 A
KECAHEL, 8 AOABEEIRATH -7 (—RWH/:
N3.98), SHRETOFEO AR II—BMH-Y
0~1.68, 6 ARETHERHT Y 2<1.1~1.4BDH
HTH 70

EIVHAR, BHETH LERBOIERICE 5%
LT/ (Fig. 4)o AMEOTHHERIIMO 2 &~
TH%R L, BIEBEEICh->T—R2E8H7- 00780 52.4
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Fig. 6. Size frequenc‘y distributions of starfishes caught by beam trawl commercially used
in the Miyazu Bay from June to September in 1990.
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Fig. 7. Relationships between arm length of L. quinar-
ia and shell length of F. mutica which were fed
and observed in stomach of L. quinaria.
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Table 3. Experiments of predataion using three species of starfish for cockles.
Predator Duration Stocked cockle No. of cockle fed
Arm length Mean shell No. of -
rr?cne‘r)xgt Numbers Date (Days) lenfgrﬁim;) i?ld'.:) (one predator day D)
o 11 1 1~4 Aug. 1990 (3) 38 20
L. quinaria 1 I 4~7 Aug. 1990 (3) 24 20 3
25 5
™ 33 5
11 1 2~11 May 1990 {9 “ 5 0.9
60 5
. 37 4
11 1 23 July~1 Aug. 1990  ( 9) 45 4 0.3
50 4
) 11 1 10~ 15 Aug. 1990 (5 21 20 0.2
A. amurensis
7 1 16~28 Aug. 1990 (12) 21 15 0.2
11 1 14~19 Sep. 1990 (5 28 5 0.2
7 1 14~19 Sep. 1990 (5) 28 5 0.2
6~11 4 24~29 May 1989 (5) 36 20 0.5
11 1 4~7 Aug. 1990 (3 38 20 0.3
6~—11 2 1~11 Sep. 1989 (10) 39 15 0.3
6 1 20~24 May 1989 (4) 35 20 0
_ 6 2 24~31 July 1989 (7 16 25 1.8
A. scoparius
6 1 23 Apr.~2 May 1990 ( 9) 43 10 0
6 1 24 Apr.~2 May 1990 ( 9) 23 10 0
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Fig. 8. Monthly changes in index of predatory in-
tensity, which is given as follows; (catch of L.
quinaria and A. amurensis per haul) X (number
of cockles having about 4 cm shell length fed
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Synopsis

On Starfishes Predation to Cockle, Fulvia mutica,
and its Cultural Fisheries in Miyazu Bay

Ken Ucnivo, Syuuji Tuji, Akio Douke,

Masasi ITant and Hidenosuke Funapa

This paper deals with the starfishes predation to cockle, Fulvia mutica, in consideration of its cultural
fisheries in the Miyazu Bay. Basing on the catch data of starfishes and cockles collected by shell-beam trawl-
ings on every opportunity durint the period from 1981 to 1990, it was found that Luidia quinaria (8-11 cm arm
length) were commonly caught from May to September, Asteras amurensis (5-8 cm arm length) from May to
August and Astropecten scoparius (4-6 cm arm length) throuth all months, respectively. The size of cockles
observed in the stomach of L. quinaria of 24-46 cm arm length was about 4 cm in the length and the shell
length fed with starfish was approximately proportional to the arm length of starfish.

From the experimental predations in tank, it was observed that A. amurensis and A. scoparius fed on cockles
of less than 6 cm shell length and of less than 1.6 cm shell length, respectively. Considering the amount of
each starfish catch per haul by month, L. quinaria and A. amurensis were predacious to cockles in July and Au-
gust.

In order to effective recruitment of juvenile cockles (hatchery reared) to stock in the Miyazu Bay, it was
suggested that rather large cockles (5 cm shell length) should be released after October.
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