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Relationship between the high growth rate of sown scallops Mizuhopecten yessoensis in 2021 and environmental
factors in the Okhotsk Sea coast off Hokkaido
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We report the rapid growth of the Japanese scallop (Mizuhopecten yessoensis) in the coastal area of the southern Okhotsk
Sea, Hokkaido, Japan, in 2021. Based on monitoring data for the past 29 years and previous studies, it was suggested that the
high growth rate in 2021 might be promoted by a favorable feeding environment due to the intrusion of dichothermal water

from the Okhotsk Sea to the coastal area, with optimum water temperature in spring and moderate current velocity for feeding.
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Fig.1 Location of five scallop fishing grounds belonging to

the Mombetsu fishery cooperative. Open circle

indicates the sampling point.
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Fig.2 Seasonal changes in adductor muscle weight at the
fishing grounds of Mombetsu. Circles indicate values
in 2021; squares, triangles, and bars indicate the 1st
and 2nd tertile values and range values of the previous
29 years, respectively. Except for March, samplings
were conducted in the early and middle of each month.
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Fig.3 Adductor muscle weight increase (bar with left y-axis)
and weight increase rate (diamond with right y-axis)
from early April to maximum values for the top 5
growth years between 1992 and 2021.
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Fig.4 Seasonal changes in glycogen contents in adductor
muscle at the fishing grounds of Mombetsu. Circles
indicate values in 2021; squares, triangles, and bars
indicate the 1st and 2nd tertile values and range values
of the previous 29 years, respectively. Except for
March, samplings were conducted in the early and
middle of each month.
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Fig.5 Seasonal changes in bottom water chlorophyll «
concentration at the fishing grounds of Mombetsu.
Circles indicate values in 2021; squares, triangles, and
bars indicate the 1st and 2nd tertile values and range
values of the previous 29 years, respectively. Except
for March, samplings were conducted in the early and
middle of each month.
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Fig.6 Seasonal changes in bottom water temperature at the
fishing grounds of Mombetsu. Circles indicate values
in 2021; squares, triangles, and bars indicate the Ist
and 2nd tertile values and range values of the previous
29 years, respectively. Except for March, samplings
were conducted in the early and middle of each month.
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Fig.7 Seasonal changes in bottom water salinity at the
fishing grounds of Mombetsu. Circles indicate values
in 2021; squares, triangles, and bars indicate the 1st
and 2nd tertile values and range values of the previous
29 years, respectively. Except for March, samplings
were conducted in the early and middle of each month.
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Fig.9 Seasonal changes in sea level difference between
Wakkanai and Abashiri as an indicator of the speed of
the Soya Warm Current. Circles indicate monthly
mean values in 2021; squares, triangles, and bars
indicate the 1st and 2nd tertile values and range values

of the previous 29 years, respectively.
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Fig.8 Seasonal changes in bottom water chlorophyll a concentration (a) and temperature (b) from March 1 to June 30, 2021,
were measured by a chlorophyll data logger at the fishing grounds of Mombetsu. Solid lines indicate values in 2021;
dashed lines indicate the average values during 2011-2020.



Table 1 Ranks and values (in parentheses) of growth
parameters calculated from values in early April,
the sampling that recorded the maximum values
(varying between mid-July and early October), and
average environmental factors in April or May for

the top 5 years for scallop growth for the period

1992-2021
ltem Rank (Value)
1992 2002 2004 2013 2021
IRAM (%) 5(121) 4 (128) 3 (154) 2(168) 1 (199)
IWAM () 4(137) 2 (17.3) 5 (128) 1(19.7)  3(156)
aCHL (mg/m) 6(40) 22 (12) 15 (24) 14(25  8(39)
mCHL (mg/m) 2(67) 8 (37 11 (25 9 (3.4) 1 (48.4)
aTEMP (°C) 6(35) 3 (38 4 (37) 11(286) 1(4.4)
aSLD (cm) 3(188) 4 (182) 12 (163) 7 (17.7)  1(225)

IRAM:Increase rate of adductor muscle

IWAM:Increased weight of adductor muscle

IRAM and IWAM calculated from the values at early April and the sampling that
recorded the maximum value (varies between middle July and early October)
aCHL : April average bottom chlorophyll a concentration

mCHL : May average bottom chlorophyll 2 concentration

aTEMP: April average bottom temperature

aSLD : April average sea level difference between Wakkanai and Abashiri
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