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Recruitment of newly settled Manila (Asari) clam Ruditapes philippinarum related to
the near-bottom hydrodynamic condition at the mouth of Yahagi River, Japan.
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Abstract : To clarify the environmental factors that contribute to the recruitment and accumulation of
newly settled juvenile clams, continuous observations of near-bottom seawater flow and chlorophyll-a
concentrations were conducted on the left bank tidal flat at the mouth of the Yahagi River in Mikawa Bay,
where the emergence of juvenile clam is consistently observed. We also examined the relationship between
these environmental conditions and the recruitment and accumulation process. Among the near-bottom,
wave-induced oscillatory currents and amplitude peaks were observed around low tide, and the shear stress
generated by these currents frequently exceeded the movement thresholds of bottom sediments and benthic
juvenile clams. The mean residual flow was characterized by stronger upstream flow at downstream
sampling sites. The cumulative transport intensity calculated from the mean residual flow was negatively
correlated with the density of newly settled juveniles, suggesting that newly settled juveniles and/or fully
grown larvae are transported to the estuarine tidal flat by disturbance and upstream residual flows, which
commonly occurs from low tide to flood tide. These findings further imply that juveniles are recruited and
accumulate in upstream areas where residual flow is weakened or stagnates. Chlorophyll-a concentrations
peaked during flood tide, when oscillatory currents were dominant, indicating that suspended benthic and
planktonic diatoms produced at the estuary front were supplied to the juvenile distribution area. Overall,
these results suggest that the recruitment of juvenile clams and the food supply driven by near-bottom

hydrodynamic conditions in the estuary contribute to the formation of suitable juvenile clam habitat.
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Fig. 1 Map of the Yahagi estuary (left) and the sampling stations on the tidal flat (right). The white dot

in left figure indicates the location of the Yonezu water-level observation point by the Toyohashi River

Office, Ministry of Land, Infrastructure and Transport. In the right figure, the schematic diagram of the

tidal flat is color-coded by 0.1 m intervals above the datum level.
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Fig. 2 Water level in the lower reach of the Yahagi River in
the Yonezu observation point, located at approximately 10 km
upstream from the river mouth. Solid triangles indicate each
sampling date, and open allows indicate days when typhoons
approached central Japan. Black and white circles above the
graph indicate the dates of the new and full moon,

respectively. Phase I and phase II correspond to the periods

referenced in the text and in Fig. 12.
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Fig. 3 Diel fluctuations in the moving average (7 samples
before and after each time point) of salinity and tidal water
level during a spring tide (top; 12:00 Aug. 14 - 22:30 Aug. 16)
and a neap tide (bottom; 0:00 Aug. 20 - 23:50 Aug. 22). Solid
squares, grey triangles and open squares show values in St. 1,
St. 2, and St. 3, respectively. The curve indicates fluctuations

in water depth at St.3.
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Fig. 4 Comparison of bottom sediment parameters among
stations: median particle diameter (A); pheo-pigment content
(B) and chlorophyll-a content (C) in the sediments; ignition loss
(D). Different small capitals above the bars indicate statistically
significant differences according to Tukey’s HSD test (»<0.05).
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Fig. 5 Shell-length distribution of Manila clams on each sampling date. Histograms below show core

samples, and those above show frame samples. A total of five cohorts were identified.
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Fig. 6 Logarithmic clam densities of newly settled juveniles
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on each sampling date. Different small capitals above the bars
indicate statistically significant differences according to
Tukey’s HSD test (p<0.05).
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Fig. 7 Temporal fluctuations in water flow velocity components: residual flow and oscillatory flow (V’rms),

and amplitude of oscillatory flow (Us). Results during a spring tide (14 —16 Aug.: left) and a neap tide (20-22

Aug.: right) are shown. Water-depth data at St.3 are also included.
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Fig. 13 Schematic diagram showing transportation of planktonic larvae to the river mouth area based on

Kuroda ' (A), transportation and settlement of settled juvenile clams caused by near-bottom water flow

characteristics along the estuary with phytoplankton supply (B), and changes in settlement areas of juveniles

at different river water levels and tidal fluctuations (C).
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