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Long-term monitoring reveal mass mortality events of cultured scallops Mizuhopecten yessoensis in Funka Bay,
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We summarized the long-term monitoring data and the production records of cultured scallops in Funka Bay accumulated
since the early 1990s to reveal the mass mortality events. Mortality and shell deformity rates of the scallops at the end of
intermediate culture were correlated, and the average was 7.6% and 10.7%, respectively. Shell deformity was a more
significant problem for the juvenile scallops, and that in the intermediate culture was a decline in the normality rate. The
survival rate of scallops in harvest season can drop to below 20%. Therefore, the mass mortality events occurred after ear-
hanging in Funka Bay. We observed that the normality rate of juvenile scallops was closely related to the survival rate of
harvested scallops in the subsequent year. The survival rate of harvested scallops determined the production for that year.
These results indicate that the mass mortality event of cultured scallops in Funka Bay had two continuous phases: 1) the
decline of the normality rate in the intermediate culture period and 2) the subsequent high mortality rate in ear-hanged
scallops. We conclude that maintaining the normality rate of juvenile scallops at an elevated level is the most critical factor for

stabilizing scallop production in this area.
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Fig.1 Typical process of scallop aquaculture in Funka Bay, Hokkaido. SC: Spat collection, B: Bunsan (size sellection and

adjusting density), IC: Intermediate culture, EH: Ear-hanging, CH: Culture for harvest, H: Harvest. Hatchings indicate the

period when surveys for cultured scallops were conducted.
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Fig.2 Intermediate cultured scallops with a high deformity rate from Funka Bay. Arrows indicate shell deformity. The images
were captured on March 14, 2021, by MK.
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Table 1 Long-term monitoring data set used for this study.
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Year of juvenile

Year of harvested

Analysis Analysis Analysis

Cohort  Year of birth Year of production

scallops survey scallops survey 1 2 3

1 1991 No Data 1993 1993 - - @)

2 1992 1993 1994 1994 O (@) (@)

3 1993 1994 1995 1995 O O O

4 1994 1995 1996 1996 O O O

27 2017 2018 2019 2019 (@) O O

28 2018 2019 2020 2020 O O @)

29 2019 2020 2021 NoData O - -

30 2020 2021 No Data No Data - - -

Analysis 1: Relationship between the juvenile scallops and the harvested scallops, Analysis 2: Relationship between the
juvenile scallops and the scallop production, Analysis 3: Relationship between the harvested scallop and the scallop

production. Circles indicate the cohort used for the analysis.
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Fig.3 Annual fluctuations in the survival rate (A), the normality rate (B), and the deformity rate (C) of intermediate cultured

scallops in Funka Bay from 1993-2021. Surveys were conducted from February to March in the year after the spats were

collected. Bars indicate standard deviation.
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Fig.4
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Relationship between the mortality and deformity
rates of intermediate cultured scallops in Funka Bay
from 1993-2021. NR, DR, and M indicate normality
rate, deformity rate, and mortality rate, respectively.
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Fig.5 Annual fluctuations in the survival rate of harvested scallops (A) and scallop production (B) in Funka Bay from 1993—
2021. Surveys for harvested scallops were conducted from February to March in the year following ear-hanging. Bars

indicate standard deviation.
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rate (B) of intermediate cultured scallops in Funka Bay.
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Fig.8 Relationship between the survival rate of harvested
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