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The mechanism of population change of the Manila clam
Ruditapes philippinarum at the river mouth tidal flat (Rokujo-gata)
in the eastern part of Mikawa Bay, Japan
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Massive occurrences of juvenile clams Ruditapes philippinarum have been appearing every spring at Rokujo tidal flat
located in the Toyo River mouth region at the eastern part of Mikawa Bay. These have been collected by licensed fish-
ermen and transplanted into the coastal shallows of Ise and Mikawa Bay. However, the Manila clam population have
been showed a tendency to decline sharply from autumn to winter in recent years. To understand this phenomenon, we
conducted field observation about its population change, catch effort and the appearance of predators from autumn
2015 to spring 2017. In addition, we continuously monitored water temperature, chlorophyll @ and near-bottom cur-
rents condition. At first, we examined growth and the survival situation of clams by the usual growth model that as-
sumes water temperature and the quantity of phytoplankton as variables, using data from autumn to winter 2015, when
mortality was remarkable. However, we couldn't represent the physiological death. Then, we improved the model that
considered an energy loss of dig caused by wind wave, too. As a result, population changes were correctly expressed.
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Therefore, we find that an energy loss might have an important role for growth and the survival situation of clams in
the shallows where wind wave is remarkable especially in the case of insufficient food condition.

Key words: Ruditapes philippinarum, Manila clam, depletion, wind wave, growth model, population dynamics,

Mikawa Bay
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Figure 1. (a) Yearly changes of harvested adult Manila clams in Japan and Aichi Prefecture. The gray bar graph in-

dicates the share of Aichi Pref. from 1971 to 2018. (b) Yearly changes of harvested adult Manila clams in Aichi
Pref. and Mikawa Bay. The shadowed bar graph indicate transplanted young Manila clams in Mikawa Bay from

1971 to 2018.



TSI 5 73 ) EEEEANOW R - B45E 7V O

Ise Bay

Rokujo
tidal flat

< d

\

ANy

T4
]

:1

Figure 2. Location of sampling and monitoring stations at the Rokujo tidal flat.
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Table 1. Input parameters and calculated parameters used in the growth model of this study.
Parameters Description Values Unit References
a Cocfficient .Of allometric equation relating 0.000183 gWW-mm ™! Calculated from observed data
full wet weight to shell length
b (?oeﬁ“lment Of. allometric equatlgn relating 0.0256 gDW-gWW ™! Calculated from observed data
tissue dry weight to full wet weight
ffici fall i i lati . .
p C.0€ cient o . allometric equatlgn relating 1.05 no dimension Calculated from observed data
tissue dry weight to full wet weight
Maximum growth rate on a 0.265 ~1
A g . . 0.0114 gDW"™**-day Calculated from observed data
dry weight basis
Conas Max1rn}1 " resplratlon rate ona 0.0186 day ! Calculated from observed data
dry weight basis
Apprax Max1mum. growthrate on a 0.204 mm-day ' Estimated from observed data
length basis
Maxi o .
Chax aximum respiration rate on a 0.00592 day ™! Estimated from observed data
length basis
. . . . Calculated from Results of research
) + .
R0 Reproduction ratio 0.0496+0.00498-L no dimension (Shiba et al., 2020)
L Maximum length 344 mm Collected in Rokujo tidale flat, 2015
v, Maximum filteration rate 34.8 L-gDW !-day”! Aoyamaetal., 1997
q Coefficient of allometric filteration rate 0.651 no dimension Ohashi et al., 2010
- Standard Tables of Food
p . 1
er Energetic content of clam 12940.2 J-gDW Composition in Japan-2015
Ep Energetic content of microalgae 47697.6 J.gC™! Platt and Irwin, 1972
AssE Assimilation efficiency 0.696 —0.0069-L no dimension Nakamura, 2004; Akiyama, 1988
T, Maximum temperature for growth 35 °C Kurashige 1957
T, Optimal temperature for growth 25 °C Isono et al., 1998
B Coefficient of temperature for growth 0.2 °Cc~! Solidoro et al., 2000
T,, Maximum temperature for respiration 35 °C Solidoro et al., 2000
T, Optimal temperature for respiration 23.4 °C Kitamura, 1937
b, Coefficient of temperature for respiration 0.17 °Cc™! Solidoro et al., 2000
T, Maximum temperature for filtration 32 °C Solidoro et al., 2000
T, Optimal temperature for filtration 28 °C Akiyama, 1988
b, Coefficient of temperature for filtration 0.2 °Cc~! Solidoro et al., 2000

(i) BT — 5 OB E (BHRETES)
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PIAET B COIRIMBEEE L 2 Hafi L L7z,

Zhzitk

WS o 03, EHUREC, 2 H Vw230 (15) 12X ) Al L 7.

T %72, BER (2010,2015) &BHBNT—5 O

FERT 2 AT o 72 BWIEZIY w72tk N—X P ZEodt
WO TR (u,v) 2RI L7

iy,

FIH AR ORN (U= ) %) 12X %K A

T.=p ><C_'/><U2

(15)

72720, pRiEAKEETHY, 1.025gem &5 272 C;
22wk (16) X hRo7z (Dyer, 1986).
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DA L 7.
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AR G T 1 b 0 9 IR 4 E 0 T T3 0.0012-0.131 D #FEPH T
Ho.

£=1.39% (4xz, ") 702 (18)

72720, A=uxT<Qm) "t (T W) TH B 7o ul
DWW, WA DI TG, WG O il
(U2 s V2 ms) 22 B R(19) 12 & D K8 72 (Traykovski et
al., 2007).

u, = IZ( . ,ms+vajms) (19)

IS EHWT, WL RO ToOREE ARG
13X (20) 258 E L7z (Soulsby, 1997)

[(r +1,Xcos ¢)2+(r Xsin ¢)2]%> (20)

max

32
z-I«V
1, =7, x|1+1.2x (21)
T, +71,

72720, 3B X OWRER MO LMD 3ATH
D, XQD AL EOMENEN % EE L2 FHE AW
S Hc, ThHbH. B, FIKEEAWILT % HEKEEp T
LCEIMRERD L Z LT, TNENOEEHEE (ms™")
PEOLND.

EEHLUOT7HUHBOBREIRAEERE
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HEUBERELZ. THY OBE) L HRIREREE ORI

WU, ZENEA (1997) B L UFREIZA (2007) 1L -
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Figure 7. Shell length frequency of Area-A of Manila clams collected in the Rokujo tidal flat from Oct. 2015 to Dec.
2016. Alphabetic characters (A-I) show identified cohorts.
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Figure 11. Changes of calculated body weight of Manila clams in St.T2-1 (gray and yellow curves shows soft tissue

weight (DW) and total weight (DW-+DR), respectively), estimated critical lethal starved level of soft tissue
weight (chain curves), phytoplankton concentration (green line) and F* (blue curves). Panel (a) and (b) corre-

sponds to shell length 6.0 mm, 11.5 mm, respectively.
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(a) Changes of calculated body weight of Manila clams in St. T2-1 (gray and yellow curves show soft

tissue weight (DW) and total weight (DW+DR), respectively.), estimated critical lethal starved level of soft tis-
sue weight (chain curves), phytoplankton concentration (green line) and F* (blue curves). Vertical arrows indi-
cate the first date when DW (gray curves) became lower than the critical lethal starved level (chain curves). (b)
Changes of calculated shell length of Manila clams in St. T2-1 and the number of exposures per day.
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