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Abstract: Hiroshima Bay in Japan is an enclosed bay with high biological productivity. In recent years,
the population of Manila (Asari) clams in the bay has decreased rapidly, and the clams are now limited to
the northern part of the bay. Various efforts to restore the clam population have had little success. In this
study, I examined the dynamics of Manila clams in the planktonic larval stage by comparing field data
with the results of a numerical model that tracks the larvae. Manila clam larvae are produced in spring and
autumn each year. The model results show that the larvae produced in spring at the head of the bay (i.e.,
the northern part of the bay) are transported to the southern part of the bay, whereas the larvae produced
in autumn remain in the northern part of the bay. These results are in good agreement with field data (e.g.,
the results of molecular analysis). In recent years, field observations have indicated small numbers of
Manila clam larvae in the bay during spring. The small number of larvae transported southward during
spring might explain why the clam habitat is limited to the northern part of the bay.

Keywords: Manila (Asari) clam, decrease in landing amount of clam, transportation of larvae, habitat

connectivity, numerical model experiment.
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Fig.1  Time series of landings of Manila clam.
The vertical axis shows Manila clam landings, and the horizontal.

|Mitarai
34°15'N
Hi Jo hi
"Bay ¢ ; B2 E L B (), HITET
Kikuma VO FEZAERM, 200 Bk T (W)
- 34°00'N ) ORI R ERT.

Fig.2 Depth distribution of model domain. The
numeral shows depth in meter.
Area enclosed with the ellipse is main production
area of Manila clam.

Two black circles are release points of the larva
particle.
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Vertical distribution of temperature and salinity in Jun. (broken line) and Nov. (solid line) at
Hiroshima prefecture Senkaiteisen data stn.18. 10-year monthly average from 2003 to 2012.

- -

Z T, 3R, VAR AE, Uldx&y)iia o f R
(u, v), widzFRIOHET®E, AIZT VAV IS8T A -4 —
Qw sin ¢ ; IZHERD FABE, oIIHE (34°N)), PIZIET,
PIRTERELE, p) \3IBHERE, I INMEE (9.8 m sec™),
Ay L AUIACT &SRB OWBIREEREL, K, & KAZACT- & 81
E D WENHLEUREL (the Smagorinsky viscosity and diffusivity
4R 5 Mellor, 1998), Ti37AKE, SIS TH 5.

Rl S, TSR, AREOBIN T 3 4R
7 My, S, Ky, 0,) DOFMER G LIRET : 1992) &
FAWCHERTHIWAE G2 72, 72, KBEESOREE
RGN EVIASIFICBI L CRIABIR & BRI & 5 i
EMT -2 2L, 5272 JBUGH & iR BN 2B

L CHAEBRREORNT — 2 %, WMIRAIZBEL ik
KHEN, S, BN, $IOWmET — 2 # HWTE
TNICEZ T2 &k, 200344 5 20124F-D 104 E D H
P F -2 #EFMISEAL, FENRRESO R
fTo72. 22T, IEKEBETEFEICeHENAIZTY Y
EORENRENS (O, 2017). H3XIRL 2 KH

JHIIEIE < Ol 5 18 (55 2 X0 S E) O ARG 53 0§31 55

ER5E, WMRTHEHTH 26 3K - Hred

B RE L, DINTRIEO 11 RIZR N REL T

WEWZ EMES. ZOAE 1 AERREL, BifitE

FIEE LT 572, TF L THO KM O E L

JHHIZDOWTIEE IR EFE 2RITRLZEBD TH 5.

EFLOHBMERGEO =912, EHEHEREBEX -



WEFHAMIZME 2024 BT75% H3E

F1E 10F P HE (m sec™)

Tablel 10-year average river discharge (m® sec™)

Oota Riv. Kurose Riv Oze Riv. Nishiki Riv.
Jun. 87.57 7.01 17.02 45.94
Nov. 46.47 3.72 7.62 20.58

H2&k 10ROk, yR 5T (msec”)

Table2 x and y components of 10-year average wind (m sec™)

X direction Y direction
Jun. 0.249 -0.778
Nov. -0.600 -2.915
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Residual flow at 5 m depth is calculated from the values of the 3rd and 4th levels.

Distribution of residual current at 2 m depth and at 5 m depth in June.
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Particle Trace Experiment (Casel)

Particle Trace Experiment (Case2)

F6[Xl Casel (F£lL) - Case2 (FF L) - Case3 (L) D6 HIZHTF 5 7 V) FHbeshA: O k.

Fig. 6 Tracks of Manila clam larva of Casel, Case2 and Case3 in June.
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Fig. 7 Distribution of residual current at 2 m depth and at 5 m depth in November.
Residual flow at 5 m depth is calculated from the values of the 3rd and 4th levels.
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Fig. 8 Tracks of Manila clam larva of Casel and of Case3 in November.
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Fig. 9 Close relative relation of Manila clam in Hiroshima Bay.
The thickness of the arrow indicates the strength of the
relationship between sampling points. (after Hamaguchi,
2013)
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Distribution of Asari larva
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Distribution of Manila clam larva in November 2012.
The size of the circle represents the number of larvae.
(after Hamaguchi, 2013)

Observation Point : Coast of Ono
2012
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Density of Manila clam larva at coast of Onoseto in
2012. (after Hamaguchi, 2013)
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