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Abstract

At the fishing grounds of the surf clam Pseudocardium sachalinense off the coast of Tomakomai,
Hokkaido, marked differences in juvenile recruitment depending on location can result in local
overcrowding, which can hinder clam growth. To examine the optimum population density suitable for clam
growth, growth patterns between locations with different densities were compared. Two hundred and forty
clams were collected from eight stations with different population densities in October 2018 and 2019. The
relationship between age and shell length was investigated using von Bertalanffy's growth equation after
age determination using the rings engraved in the chondrophore. At five stations, clam population density
was 0.9 to 6.6 ind./mi, and the theoretical maximum shell length (Lmsx) ranged from 123.5 to 138.0 mm. In
contrast, at three stations clam density was 10.6 to 18.1 ind./nt, and the Luax ranged from 109.6 to 119.3 mm,
with a notable tendency for miniaturization. The yield rate, calculated as the ratio of the soft body weight to
the total weight, was also lowest at the station with the highest density. Therefore, we hypothesize that clam

growth in Tomakomai would be affected by a population density over 10 ind./mi.
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Fig. 1 Location of the survey area off the coast of Tomakomai, southwest Hokkaido, Japan. Open circles indicate the sampling
stations for population density and growth analysis of Pseudocardium sachalinense. Solid rectangles represent the position of
electro-magnetic current meters and chlorophyll and turbidity sensors.
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Fig. 2 Photograph of the polished chondrophore of
Pseudocardium sachalinense. The pink and white bands show
the nacreous and prismatic layers dyed and undyed with
eosin solution, respectively.
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Fig. 3 The relationship between Population density (top)
or Depth (bottom) with the theoretical maximum shell
length (Lmax) and the growth coefficient (k) of Pseudocardium
sachalinense.
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Fig. 4 Yield rate (top) and sharpness index (bottom) of
Pseudocardium sachalinense in each station sampled in
October 2019. Yield rate and sharpness index were calculated
from soft body wet weight / total wet weight X 100 and shell
width / shell length, respectively. Vertical lines indicate
standard deviations. Values with the same letter are not
statistically different (p>0.05) among the stations.
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Fig. 5 Age composition of Pseudocardium sachalinense in each station sampled in October 2019, n=30 per group.
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Table 1
sachalinense off the coast of Tomakomai, Japan.

HHEIZRIT B T AT A DR Y L HIRFEE % Fig.
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Sampling date and place, depth, population density, and von Bertalanffy's growth equation of Pseudocardium

Population (f;lensity

St. Date Area Fishing ground  Depth (m) (ind./nf) Growth equation

18-1 Oct 4, 2018 East Summer 5.1 1.0 L=123.9[1-exp{-0.25(t-0.26)}]
18-2 Oct 4, 2018 East Winter 5.6 4.2 L=138.0[1-exp{-0.20(t-0.25)}]
18-3 Oct 4, 2018 West Summer 84 13.8 Li=119.3[1-exp{-0.26(t-0.26)}]
18-4 Oct 4, 2018 West Winter 8.7 10.6 Li=109.6[1-exp{-0.18(t-0.03)}]
19-1 Oct 1, 2019 East Summer 6.8 6.6 L=134.3[1-exp{-0.08(t+0.53)}]
19-2 Oct 1, 2019 East Winter 4.8 4.0 L=123.5[1-exp{-0.11(t+0.44)}]
19-3 Oct 1, 2019 West Summer 8.8 0.9 Li=135.6[1-exp{-0.10(t+0.39)}]
19-4 Oct 1, 2019 West Winter 6.3 18.1 Li=111.1[1-exp{-0.18(t+0.03)}]

Liindicates shell length at the age t.
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Fig. 6 Time-series changes in advective (top) and

fluctuating (bottom) components of flow velocity in the east

and west areas of Pseudocardium sachalinense fishing ground
from September 11 to October 15, 2019.
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Fig. 7 Time-series changes in chlorophyll flux calculated

using advective (top) and fluctuating (bottom) components

of flow velocity in the east and west areas of Pseudocardium

sachalinense fishing ground from September 11 to October 15,
2019.
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Table 2 Population density of benthic animals collected with Pseudocardium sachalinense in

October 2019.
St Population density (ind./nt)
' Scaphechinus spp.*' Mactra chinensis Megangulus spp.*
19-1 0.0 15 1.4
19-2 162.2 0.2 1.3
19-3 34 5.7 1.7
19-4 24.0 3.9 11

*1: Scaphechinus spp. includes S. griseus and S. mirabilis.
*2: Megangulus spp. includes M. venulosus and M.zyonoensis.
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