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Mortality causes of the bivalve, Ruditapes philippinarum, in the intertidal

zone of the Seto Inland Sea, eastern Yamaguchi Prefecture
—A field study by caging experiments

Haruna Matsuda®?*", Tatsuo Hamano®, Tomoharu Shimono? and Yusuke Yamana*

Abstract ! To evaluate the mortality of the bivalve Ruditapes philippinarum caused by predatory animals,
two experiments were conducted in the coastal area of the western Seto Inland Sea around the Tana
Marine Biological Laboratory, Yamaguchi Prefecture, Japan. On the tidal flat, four cages of different de-
signs were set on the bottom, and 200 individuals of R. philippinarum (14.8 mm in average shell length
[SL]) were put into each cage (Experiment 1). From the number of survivors after four months, the
mortalities due to environmental factors, predators entering from the upper side and those from the bottom
were estimated to be 0.615, 0.225 and 0.170, respectively. On the other hand, in the raft experiment, con-
tainers filled with sand and R. philippinarum juveniles (< 5mm SL) were set into the cages hanging from
the raft at depths of 1, 3,5 and 7 m (Experiment 2). Five individuals of the sand dollar Scaphechinus
mirabilis were also introduced into the container at each depth. Four months later, large-sized individuals
(20-30 mm SL) of R. philippinarum were observed in the containers, indicating that the juvenile bivalves
survived and grew even in the presence of S. mirabilis. Therefore, this study shows that S. mirabilis is
not the major cause of mortality of R. philippinarum.
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KERFHEMEBAREEREESE, IR EEES
MEOSFEBRRINELTE Y, EEHWMIILFLTE
HERNENZBETETH S (Fig. 1). ¥V, £EY
HOTFE EDOBAL L~V +50em (FEAIKHER © CDL) @
BETCERE LS, SO LV, ERICBITATY
VOSHTLEHICH D), REOBIZILEDTH Y HE
BHHNTz, ERICHV A7 — P 13100X 100X 50cm @ TE Y

AL L, 1emfETESIZ130emOET 2 TEHICITHA Mashima Is

ATFAB YRy bEBETBETHL, 7V o

THIEWMATA F 7y 70X bk, BE25mm (EHFEO Seto Inland Sea
—3H25mm) LEOWE vz — U T, HrhEE Haneshina Is.

EYPBATLELEENY, TITHE, BEEPBOBEAL

1= E A 10mm £ B EAY O J A A8 L7 H 430mm Fig. 1 . Location of experimental sites in the intertidal

zone of the western Seto Island Sea, eastern

B N B b P e Yamaguchi Prefecture. A : Site for Experiment 1
FARZ ARy PR TRREB SR 57 (tidal flat) in Hirao Bay, B : Site for Experiment
FEERICHW =L T4 54 7 TH A (Fig. 2) 2 (floating raft) off the coast of Mashima Island,
TMBL : Tana Marine Biological Laboratory of

D Type 30 (H4&30mm, BIT% L), Type 10 (H&10mm, National Fisheries University.

Fig. 2 . Photographs of experimental cages used for Experiment 1. The cage (1 X 1m) was built of four
steel posts and nylon net. The type 30 and 10 cages were covered on their top and lateral sides
with 30 and 10 mm mesh nylon net, respectively. The type 10C and 10B cages were the same as
the type 10 cage but the top of the former cage was not covered and the lateral side of the latter
cage remained free 2 cm from the bottom.
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Fig. 3 . Size frequency distribution of the bivalve Rudi-
tapes philippinarm at the beginning of Experiment
1 (June 14, 2006). Two hundred bivalves were
randomly selected from 1000 individuals collected
near the experimental sites.
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Fig. 4 . Size frequency distributions of the bivalve Rudi-
tapes philippinarum in five cages (type 30, type 10,
type 10C, type 10B, type N) at the end of Ex-
periment 1 {October 7, 2006). The type N cage
was not covered with nylon net.
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Table 1 . Data on Ruditapes philippinarum collected from five cages at the end of Experiment 1%

Mesh size No. of Average shell length
Cage (mm) Open area survivors  Mortality rate (mm)
Type 30 30 - 43 0.785 21.1
Type 10 10 77 0.615 23.1
Type 10C 10 ceiling 32 0.840 22.7
Type 10B 10 bottom (2 cm) of sides 43 0.785 19.1
Type N - full 29 0.855 16.5

* Two hundred bivalves (14.8 mm in average shll length) were placed in each cage at the

beginning of the experiment.
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Fig. 5. Schematic diagram of experimental cages used for
Experiment 2. The cages containing plastic con-
tainers filled with sand were suspended from a
floating raft at four depths (1,3 ,5,7m).
Three sets of these cages were installed on April
19, 2007 and sampled on August 30, 2007.
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Fig. 6 . Size frequency distributions of the bivalve Rudi-
tapes philippinarum collected from Experiment 2.
All data were combined from three sets of ex-
per)imental cages (two cages at 1 m deep were
lost).
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Fig. 7. Size frequency distributions of the bivalve Limaria
hakodatensis collected from Experiment 2. All data
were combined from three sets of experimental
cages (two cages at 1m deep were lost).
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Fig. 8 . Size frequency distributions of the Japanese sea
cucumber Apostichopus japonicus collected from Ex-
periment 2. All data were combined from three
sets of experimental cages (two cages at 1 m deep
were lost).
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