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Availability of natural increases for defining catch limits of sea cucumber Apostichopus armata in northern

Hokkaido coastal areas
MiINORU SANO*
Mariculture Fisheries Research Institute, Hokkaido Research Organization, Muroran, Hokkaido 051-0013. Japan

Population size, catch, and natural increase in the sea cucumber Apostichopus armata were estimated in three coastal areas
of northern Hokkaido, Japan, based on dredging data (swept-area method) collected between 2008 and 2017. Natural increase
was estimated as the difference in the population sizes of the two annual cohorts, where the population size of the second
cohort was the difference between the overall population size and catch of the previous year. The results showed that
population size decreased annually in areas where the mean annual catch exceeded the annual natural increase. Conversely, the

population size increased every year in areas where the mean annual catch was less than that of natural increase. Therefore,

stock managers can use natural increase to define catch limits for Apostichopus armata.
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Table 1 Sea cucumber Apostichopus armata fishery data and stock management in three coastal areas (a, b, and c) of

the northern Hokkaido
Items a b c
Number of ships with dredge nets for sea cucumber 1 6 16
Fishing season 16 Jun - 30 Sep 1 Jul - 31 Aug 16 Jun - 31 Aug
Upper catch limit (ton) per boat no limit 4.7 5(2008-2009)
3(2010-2013)
Minimum weight of individuals at capture (g) 100 (2008-2011) 130 100 (2011-2012)

120 (2012-2015)

130 (2013-2017)
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Fig.2 Spatial data methodology for calculating mean sea cucumber Apostichopus armata density and total sea cucumber catch
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Fig.4 Annual change in population size, total catch, and
natural increase of sea cucumber Apostichopus armata
populations in three coastal areas (a, b, and c) of
northern Hokkaido. Solid bars: initial population size;
open bars: total catch; open circles: natural increase.
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