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Diurnal Variationsin the Upstream Migration of Adult Masu
Salmon (Oncorhynchus masou) in Rivers of Hokkaido
during the Spawning Season
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Abstract. — Diurnal variations of adult masu salmon (Oncorhynchus masou) were observed at the
trapping sites in the lower reaches of the Sarubetsu River, a tributary of the Tokachi River, and the
Mena River, a tributary of the Shiribetsu River in Hokkaido during the spawning season. Signifi-
cant differences in daily movement patterns were found between masu salmon and the other species
of salmon, chum (O. keta) and pink salmon (O. gorbuscha) under same environmental conditions. It
seems that upstream migration of masu salmon which select spawning sites generally in the upper

reaches of stream occurs mainly in daytime to find out obstaclesin rapids.
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Fig. 1. A map showing the rivers where upstream migration
of adult salmon were observed. Closed circles indicate the
field study sites in the Sarubetsu River of the Tokachi River
System and the Mena River of the Shiribetsu River System.
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Fig. 2. Hourly changes in number of adult salmon collected at the trapping site of the Sarubetsu River.
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Table 1. Changes in water temperature, transparency and relative water level of stream and general weather during the field

observation in the Sarubetsu River.

Sep. 30 - Oct. 1 Oct. 2-3
Time
of Water Trans- Water Water Trans- Water
day temp. parency level Weather temp. parency level Weather
() (cm) (cm) () (cm) (cm)
11:00 12.6 >30 0.0 clear 10.9 29.0 0.0 light cloudy
12:00 13.2 >30 0.0 clear 11.7 27.0 0.0 light cloudy
13:00 13.8 >30 0.0 mostly cloudy 12.5 25.0 0.0 partly cloudy
14:00 14.2 >30 0.0 partly cloudy 13.0 26.0 0.0 partly cloudy
15:00 14.4 >30 0.0 partly cloudy 13.5 27.0 0.0 mostly cloudy
16:00 14.4 >30 0.0 partly cloudy 13.5 29.0 0.0 mostly cloudy
17:00 14.1 >30 0.0 partly cloudy 13.6 >30 0.0 partly cloudy
18:00 14.0 >30 0.0 partly cloudy 13.6 27.0 0.0 mostly cloudy
19:00 14.0 >30 0.0 partly cloudy 13.5 >30 0.0 mostly cloudy
20:00 13.7 29.0 0.0 clear 13.2 >30 0.0 partly cloudy
21:00 135 27.0 0.0 clear 13.0 28.0 0.0 Light cloudy
22:00 13.1 25.0 0.0 clear 12.9 20.0 0.0 light cloudy
23:00 12.7 15.0 0.0 clear 12.8 14.0 0.0 light cloudy
0:00 12.3 23.0 0.0 clear 12.8 17.0 0.0 mostly cloudy
1:00 11.2 18.0 0.0 clear 12.6 20.0 0.0 mostly cloudy
2:00 11.3 9.5 0.0 clear 12.4 17.5 0.0 mostly cloudy
3:00 10.8 8.0 0.0 clear 12.2 16.0 0.0 light rain
4:00 10.8 7.0 0.5 clear 12.1 19.0 0.0 light rain
5:00 9.8 5.5 0.5 clear 12.0 19.0 0.0 mostly cloudy
6:00 9.4 13.0 0.0 clear 11.9 >30 0.0 mostly cloudy
7:00 9.2 22.0 0.0 clear 11.9 >30 0.0 mostly cloudy
8:00 9.3 >30 0.0 clear 11.8 >30 -0.5 mostly cloudy
9:00 9.7 >30 0.0 clear 12.0 >30 0.0 mostly cloudy
10:00 10.7 >30 0.0 clear 12.3 >30 0.0 mostly cloudy
11:00 11.6 >30 0.0 clear 12.8 6.0 0.0 Mostly cloudy
12:00 12.3 >30 0.0 clear 13.3 6.0 0.0 light cloudy
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Fig. 3. Hourly changes in number of adult salmon collected
in daytime at the trapping site of the Mena River.

‘Number of fish at 7 a.m. were total catch from the previous
evening (5 p.m.).
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Table 2. Changes in water temperature, turbidity and relative water level of stream, general weather and number of adult salmon

ascending during the field observation in the Mena River.

Number of fish ascending

Time Water Turbidity Water

of temp. level Weather Masu salmon Chum salmon
day ) WU (em) Female  Male Female  Male
September 17

7:00 - - 0.0 mostly cloudy 0 0 7 8

8:00 13.8 0 0.0 mostly cloudy 0 0 0 0

9:00 14.1 1 0.0 mostly cloudy 0 2 0 2
10:00 14.5 0 0.0 light cloudy 1 2 0 2
11:00 14.9 0 0.0 light cloudy 5 5 1 1
12:00 15.4 0 0.0 light cloudy 7 4 1 2
13:00 15.6 1 0.0 light cloudy 14 2 5 0
14:00 16.3 0 0.0 light cloudy 10 4 6 3
15:00 16.6 0 0.0 light cloudy 9 4 5 1
16:00 16.4 0 0.0 light cloudy 6 1 5 4
17:00 16.2 0 0.0 light cloudy 0 2 3
September 18

7:00 14.0 0 0.0 light rain 1 0 7 10

8:00 14.0 0 0.0 light rain 0 0 0 0

9:00 139 0 0.0 light rain 0 0 0 0
10:00 14.0 0 0.0 light rain 1 1 1 2
11:00 14.2 0 0.0 light rain 6 2 2 3
12:00 144 0 0.0 light rain 6 1 5 1
13:00 14.6 0 0.0 light rain 3 0 0 0
14:00 14.7 0 0.0 mostly cloudy 2 0 1 3
15:00 14.5 0 0.0 mostly cloudy 0 0 0 0
16:00 14.6 0 0.0 mostly cloudy 2 0 5 10
17:00 14.5 0 0.0 mostly cloudy 1 0 0 2
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