
1
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Nagata and Nakata 1988; Kitamura 2007

Kondo et al. 1984; 1998; Smith et al. 2000

16
Acheilognathus rhombeus
7 IA

2007 Tanakia tanago A. longipinnis
Rhodeus

atremius suigensis

Reynolds and 
Guillaume 1997; Mills and Reynolds 2004

2009

Nagata and Nakata, 1988 R. ocellatus 
ocellatus 90 200 700m Solomon et al. 1982
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Gilliam and Fraser 2001
Roberts and 

Angermeier 2007
1988; Gorman and Stone 1999

Hutchings and Gerber 2002

Acheilognathus tabira 
erythropterus A. melanogaseter Tanakia lanceolata

A. typus 4 A.
macropterus 3

2001

2007

6

2.

2.1
5.5km

5 8m
50 80cm 1 8
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2.2
2.2.1

2009 5
6

2 2

Northwest Marine Technology
4 4

2

5 6 3.1km
336 50

992 486

2009 6 11 2 1
2010 5 1 9

11 11
11

2010 4 5 1
180 285mm

100m 3 1 1

3

2.2.2

100m
Horiba D-54SE Iijima ID-100
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2.2.3
5m 1m 3

6 1
Anodonta sp. Anodonta lauta

Anodonta calipygos

2.3
0m

Steel-Dwass
95

U

Steel Dwass

3.

6 11 18 14290
1 65 103
41 9086 55

Pseudorasbora parva Gnathopogon elongatus
Carassius sp. 7

Oryzias latipes
21 6.4 12 24

130 13.1 2 0.4
10 2
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2400m 2200 - 2500
2100m 1125 - 1750 600m 100 - 1825

2 Steel-Dwass 
 P < 0.05 3

86 92 92
1 3

2600m 2000m
0m 2 2

95 -3836 5136m -3109
5609m -2982 4382m 2

1

0.43 P
0.07

0.03 P=0.85 0.02 P 0.76
3

3
2200 1975 - 2500

2400 2200 - 2700 U P=0.31
4 200 0 - 1600 1050 200-1900 U P 0.01

1

85.0 56 - 85
81.0 71.50 - 84.0 73.0 62.25 - 78.00

 5.30 4.70 - 9.00 4.20 4.00 - 4.60 4.85 2.70 
- 9.60 0.321 0.309 - 0.344 0.321 0.252 - 
0.329 0.313 0.146 - 0.348

Steel-Dwass P > 0.05
5
Unio douglasiae nipponensis
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4.

3

2 3km

Solomon et al. (1982) 2 3km
3

5.5km
1

2

5 2007
5

3
Brown and Armstrong 

1985 R. sericeus
Reichard et al. 2002
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Hutchings and Gerber 2002
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9

1
4 1,2

Nunn et al. 2008

2
3km 2 3km

2009

km
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1 6 11

 6 7 8 9 10 11
18 38 36 8 3  103 
15 12 11 1 2  41 

1695 2463 3595 409 519 405 9086 
10 13 20 7 5  55 
2 4 1    7 
84 501 1415 615 628 417 3660 
1 28 246 220 269 36 800 
73 212 71 10 38 5 409 
2 22 29 4   57 
 1     1 
   2   2 
  1 3 3  7 
 2 26 33 4 7 72 
  1    1 
 5 20 7 3  35 
  1 3 4  8 
 2 1    3 
 4 1 2 1  8 

1880 3281 5456 1324 1479 870 14290 

2 95

a 2400 2600 -3836 5136 
a 2100 2000 -3109 5609 

b 600 0 -2982 4382 
a, b Steel-Dwass P < 0.05
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