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Mortality causes of juvenile Manila clams Ruditapes philippinarum
in autumn in Rokujo tidal flat in Mikawa Bay, Japan

Ryota Song"* ¥, Mitsuyasu Waku® 2, Toshiro Istipa’®, Dai Mivawaki' and Satoshi Yamapal*

BHRAZBTRESREOTHIRANRET LN, HKELOLLAFIREL, TORREFLH,ATRY. 2 TIEH
DEEPSAFORBRICL VIRERP2EETLE LD ATV LANT AV BNER T2 72, THUD
BE, BHEBLURREQEIHRELZ TS ) V7 LE WTFhOED 10-11 IS V0 TICKREL:. B4
EBRTREBXOPZTOFRTNWEPREON, DITEHEL 2h o0 BE & RBEICEEREIRS L20REIZE 5
ok h B - REDSHSIC L 3BAEPELRBREIEZ SNbhd oz, —F, HBEMERI-11AKETH, 20k
BT ABICEAEARBLTBY, B - EIBS L B OBEIE 2 Sz, AREBTIR7-8 HE» LB ENE
#L, EFUBRETHEXBRETLEVWEZION. J0L) REEEREBIZL 22D OT, BESETL, &F0
ERBRBICE A ANT —HEPRENCEORR EEZ S/,

F-T—FIRER, 7YY, R, KERERE R BEHR BXEL

Although there is a huge outbreak of juvenile Manila clams Ruditapes philippinarum in Rokujo tidal flat in Mikawa
Bay every year, the Manila clam population declines from autumn to winter. However, the cause is not yet clear. To un-
derstand the mortality cause, we conducted field observation from spring to winter for three years (2014-2016), and
monitored the physiological state, e.g., growth, condition factor, and maturity. In addition, we conducted a field experi-
ment by using a stainless cage in 2015. Results of the field observation indicated that the number of Manila clams de-
creased by less than 10% from October to December each year. Results of the field experiment in 2015 indicated that
Manila clams in the stainless cage died and the population equally decreased compared to the control group that was
not protected by a cage. Consequently, it was not considered that windswell in winter and predation pressure of dab-
bling ducks and large carnivorous gastropods were the main causes of mortality. On the other hand, the population ma-
turity rate had increased throughout the months of October until December in 2016. It was considered that sexual mat-
uration and spawning were related to the mortality in autumn. Because the growth of the Manila clam population had
slowed down from July or August every year, it was considered that individual Manila clams had not been in healthy
condition from summer to autumn due to the influence of density effect and oligotrophication in estuaries. Therefore,
these results suggest that large energy loss through sexual maturation and spawning in autumn under an oligotrophic
condition causes mass mortality of the Manila clam population.

Key words: Rokujo tidal flat, manila clam, juvenile, mortality in autumn, sexual maturation, density effect, oligotrophication
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Figure 1. Location of Rokujo tidal flat and sampling stations with chart datum level (CDL).
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Figure 2. Seasonal variation of average individual density (dia-
mond) and biomass (square) of Manila clams in RJ-2, 4,
and 6 from April to January in each year, 2014-2016.
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Figure 3. Seasonal changes of average shell length of Manila
clams in RJ-2, 4, 6 and Fukue station (Aichi prefecture, 1983)
from April to January in each year, 2014-2016.
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Figure 4. Seasonal changes of daily growth of Manila clams in
RJ-2, 4, 6 and Fukue station (Aichi prefecture, 1983) from
April to October in each year, 2014-2016.
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Figure 5. Monthly change of size-frequency composition of Manila clams in Rokujo tidal flat in each year, 2014-2016.
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Figure 6. Density of Manila clam population in RJ-6 and cage
test from September to December in 2015. Cage test was set
on November 11, 2015.
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Figure 7. Seasonal changes of condition factor (square) and
population maturity rate (diamond) of Manila clams in RJ-6
from May, 2016 to January, 2017. Error bar indicates the
range of condition factor.
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Figure 8. Daily maximum wind speed from the northwest (west,
west-northwest, northwest, north-northwest, and north) in
Toyohashi from April to January in each year, 2014-2016.
Arrows indicate the period of mortality in each year.
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Figure 9. Long-term variations of total nitrogen (TN) and wa-
ter temperature into surface layer at A8 and A10 in Mikawa
Bay from 1979 to 2016.
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