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The Okhotsk coast of Hokkaido is the principal area of chum salmon, Oncorhynchus keta, production in
Japan. In recent years, returns of chum salmon to the Okhotsk coast have been reaching historic highs, although
decreases of chum salmon on the other coasts of Hokkaido have been remarkable since 2008 (Miyakoshi et al.
2013). The early marine phase is considered the critical period for the survival of chum salmon, that determines the
subsequent number of fish returned. One of the likely causes for the regional difference in return rates is the recent
changes in the coastal environment around the time that juvenile salmon migrate into the area (Nagata et al. 2016a).
The recent high abundance of chum salmon in the Okhotsk coast should be due to the favorable ocean conditions
and successful enhancement program. However, the returns of chum salmon to the Okhotsk coast of Hokkaido have
decreased since 2014; with extreme low returns of the 2010, 2012, and 2013 brood year classes were observed.
In the coastal waters of Abashiri on the eastern Okhotsk coast of Hokkaido (Fig. 1), we have conducted a field
survey since 2002 to monitor seawater temperature, salinity, zooplankton abundance, and density of juvenile chum
salmon from late April to early July (Nagata et al. 2007). The coastal environmental conditions in the Okhotsk coast
are affected by the warm oceanic current called the “Soya Warm Current”, which is defined by high salinity (>
33.6psu) (Asami et al. 2007). In this study, we examined the effects of such environmental factors on the survival of
chum salmon on the eastern Okhotsk coast of Hokkaido.

Fig. 1. Study area for environmental factors and returns of chum salmon in eastern Hokkaido.

When the effects of the environmental factors were examined, a significant relationship was observed between
seawater temperature in May and number of chum salmon returned (R2 = 0.422, p< 0.05), but there were no
significant relationships for seawater temperature in June, or zooplankton abundance. Also, numbers of juvenile
chum salmon captured in the coastal area by trawl survey and numbers of returns of the brood year were weakly
https://doi.org/10.23849/npafctr11/44.45
All correspondence should be addressed to Y. Miyakoshi.
email: miyakoshi-yasuyuki@hro.or.jp

44

NPAFC Technical Report No. 11

Miyakoshi et al.

correlated (R2 = 0.420, p < 0.05). This may indicate sea water temperature just after ocean entry may be an
important factor affecting the survival of juvenile chum salmon. Zooplankton biomass in this region may be
abundant enough for juvenile chum salmon even in the years of low abundance; as a result, yearly fluctuation of
zooplankton biomass did not have a significant effect on the numbers of returning chum salmon in this region.
When the Soya Warm Current was weak (2011, 2014), the returns of chum salmon of the brood year classes
tended to be low, although its effects were not significant. The flow of the Soya Warm Current is weak in winter
and expands in spring and early summer. The expansion of the Soya Warm Current affected the seawater
temperature, salinity, and abundance and composition of zooplankton in the coastal area where juvenile chum
salmon distribute (Asami et al. 2007). These former studies indicated that the seawater temperature affects the
return rates of chum salmon in this region (Miyakoshi et al. 2007; Nagata et al. 2016b). The timing of the expansion
of the Soya Warm Current may relate to the distribution, the timing of offshore migration of juvenile chum salmon,
and the subsequent survivals in the Okhotsk coast of Hokkaido.
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