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WATERSHED CONTINUITY IMPROVEMENT BY FISHWAY DEVELOPMENT 
USING FISH HABITAT DENSITY AND NUMBER OF SPAWNING BEDS 
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Analysis was conducted using data from previous monitoring surveys on fry habitat density and number 
of spawning beds in the Teshio River basin. The analysis clearly showed that installing and improving  
fishways in the main stream are effective at increasing the density of fry habitats. It was also clear that 
installing and improving fishways in the tributaries are effective at increasing the density of fry habitats and 
the number of spawning beds. 

The installation and improvement of fishway in the main stream increased the number of adult masu 
salmon swimming upstream, helping adult masu salmon to swim upstream where they used to be blocked 
from going upstream and were forced to spawn at the middle reach-II. The installation and improvement of 
fishways in the tributaries did not shift the spawning bed and fry habitat areas from the downstream side to 
the upstream side of the fishway, but it did expand the entire areas. 

     Key Words: Watershed continuity , fly habitat density , number of spawning beds 

1

2

3 4

Oncorhynchus masou

1

5 3

2

5

3.5km 415

1,247

417

415 3,126km

1,004km 19

1/3

( ) 6

18 24

- 79 -



256km( 4 ), 5,590 

km2 10

18

24 11 12 6

20 24

20

24 5

122km

38km

591km 147km

6

18 24

18 6

24 59 192

1 1

20 2,735m2

1004 882
413

0 122
591

1048 1010 901

0 38 147

1074 1074 1074

0

500

1000

1500

2000

2500

3000

3500

20 24

m2

18 9

21

24 28

26

- 80 -



1 2

20 20

4

7

18 22

18 22 23 24

15

15

17 10

159.7km

1 6 22.7km

14.2 2 7 135.4km

84.8 2 1.6km 1.0

ANOVA ANOVA

Tukey-Kramer

P<0.05, 0.01

18 2

1 1 2

P<0.05

19 1 2

P>0.05

19

20 2 2

2

1

2

P<0.05

21 2

1 2

4 5 2

P<0.01

22 2 1

0

0.2

0.4

0.6

0.8

1

1.2

/m
2

H22

0

0.2

0.4

0.6

0.8

1

1.2

/m
2

H24

0

0.2

0.4

0.6

0.8

1

1.2

/m
2

H23 Tukey kramer *P<0.05, **P<0.01

0

0.2

0.4

0.6

0.8

1

1.2

/m
2

H19

0

0.2

0.4

0.6

0.8

1

1.2

/m
2

H18 Tukey kramer *P<0.05

0

0.2

0.4

0.6

0.8

1

1.2

/m
2

H20 Tukey kramer *P<0.05

0

0.2

0.4

0.6

0.8

1

1.2

/m
2

H21 Tukey kramer**P<0.01

- 81 -



P>0.05

23 2 1

23

P<0.01 1

P<0.05 2

P<0.05

24 2 1

18 22 23 24

2

1 2

(P<0.05)

0.18 0.39

24 20 21

22 23 19 18

24 18 2

20 18 19 22 23

P<0.01 24

18 19 22 23

P<0.01 1.15

20 24 5

15

6

6

30.5km 159.7km 19

H20.2 H22.3 H21

H24

H21

0.09 0.00 H24

0.79 0.73

0.05 1.05

0 10

14 8

H21.12 H22.11 H21

H24

H21 0.00 H24

0.66 0.68

0.16 0.13 0.60 0.60 

0

0.2

0.4

0.6

0.8

1

/m
2

0

0.2

0.4

0.6

0.8

1

H18 H19 H20 H21 H22 H23 H24

(
/

)

Tukey kramer **P<0.05

- 82 -



0 4 0

20 13 6

9 0

H23.3 H23 H24

H23 0.03 H24 0.33

0.06 0.30

0

2 2 8

H23.3 H23 H24

H23 0.00 H24 0.03

0.04 0.03

0 12

12 1

H23 H23

H24 H23

H24 0.00 0.02

0 10

H23 H24 3

H23.3 H24.4 H23

H24

H23 0.00 H24

0.66 0.16

0.19 0.71

2 0

1 0 3 0

0 3

0.05 0.56

0.01 0.65 7

2

21 23 24

7

1.7 2 1

1.4 1.2

1.2

2 2

2

20 24 5

1

- 83 -



21 23 24

24

4.6 21

1.4 1.8

1

23 24

1

5

4

5

1)

pp248-249, 2013 

2)

pp5 17 3 .

3)

16

pp18 2010. 

4) Miyoshi K, Hayashida K, Sakashita T, Fujii M, Nii H,

Nakao K, et al. Comparison of the swimming ability and

upstream-migration behavior between chum salmon and

masu salmon. Can J Fish Aquat Sci. 2013;70:1-9. 

5)

pp18 2010. 

6)

24

7) 16 17

- 84 -


