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Effect of sea surface temperature on migration pathways and return rates of salmon to the Chitose River, Hokkaido,

Japan (short paper)
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The contribution of sea surface temperature (SST) to variations in salmon return rates was investigated for the Chitose
River, located in the northern Sea of Japan, Hokkaido, Japan. Spearman’s correlation coefficients between SST and salmon
return rates were not significant in April in the Ishikari River off. This suggests that the variation in return rates was less
affected by sea entry. In contrast, on the Sea of Okhotsk side, a positive correlation was observed in May and a negative
correlation in late June, when SSTs were above the lower habitat limit (5°C) in May and reached the upper habitat limit
(13°C) in late June. These results indicate that the variation in return rates may be related to the SST for the length of possible
residence time on the Sea of Okhotsk side, which is a migratory pathway.
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Arows indicate the
migratory pathways of salmon estimated by Irie (1990).
Black rectangles show the sea surface temperature area
in A) Ishikari river off, B) Oumu coastal area, and C)
Abashiri coastal area. The circle represents a sampling
point. The location data for the Chitose River was
obtained from digital national land information
presented by the Ministry of Land, Infrastructure,
Transport and Tourism (https://nlftp.mlit.go.jp/ksj/gml/
datalist/KsjTmplt-WO05.html, 2024.1.9).

Fig.1 Location of the survey areas.
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Fig.2 Annual changes in the salmon return rates in the

Chitose River (upper) and release days from Chitose
Station (lower). Circle size indicates the number of
salmon fry released, and solid line indicates the release
date weighted by the number of releases.
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Fig.3

Seasonal changes in the sea surface temperatures in
the Ishikari river off (Ishikari), Oumu coastal arca
(Oumu), and Abashiri coastal areas (Abashiri). The
box represents the interquartile range (IQR), which is
the range of values between the first quartile and the
third quartile. The median is represented by a
horizontal line inside the box. The whiskers represent
the range of data outside the IQR, and the outliers are
plotted as individual points beyond the whiskers. Data
from 2001 to 2018.
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Fig.4 Scatter diagram between sea surface temperature and
the salmon return rate in the Chitose River. Lines
indicate simple liner regession line. Correlation

coefficients and p-values are shown in the graph.

Upper x-values represent the sea surface temperature

off the Ishikari River from early April to late April.

Middle x-values indicate the sea surface temperature

along the Oumu coastal from early May to late May.

Bottom x-values reflect the sea surface temperature

along the Abashiri coastal from early June to late June.
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