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Investigation on the fishes entered unintentionally the waterway
of electric power station
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Abstract

Spieces and population size of fishes entered the waterway of electric power
station unintentionally were investigated at Wadagawa Common Waterway
which is connected with the Shou River in Toyama Prefecture in 1993. Total 123
individuals identified to five species were collected using casting nets and gill
nets (Table 1). Two diadromous species, ayu, Plecoglossus altivelis, and masu
salmon, Oncorhynchus masou, which are important in the fishery of the Shou
River, were included in the fishes collected.

It was supposed that they had entered the watereway by accident through the
divergent gate directly from the Shou River. The accident was supposed to be
caused by that the apparatus of air curtain to prevent the invasion of fishes to
the waterway worked only from 1 June to 30 September, some diadromous fishes
had run up the waterway more early, or by that the apparatus of air curtain
could not prevent the invasion of fishes completely.

We need to prolong the working period of the apparatus of air curtain from
1 April to 30 September, and to improve the apparatus more effectively.
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Fig.1 The location of the Shou River, the Wada River, Wadagawa Common Waterway,
Daimon Town and Oota(Tonami City).

L7 Wada River
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Fig.2 The location of Gokuti Dam, Ogami Power Station, Yasukawa Water Gate, Shoutou Daiiti
Power Station and Wadagawa Common Waterway. The numbers show the sampling sites.
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Fig.3 The cross section of Wadagawa Common Waterway. Upper (left side); devergent waterway
with air curtain apparatus (the shaded portion) near Ogami Power Station. Upper (right side);
main waterway. Lower; water pool near Shoutou Daiiti Power Station.
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Fig.4 The divergent waterway from Wadagawa Common Waterway near Ogami Power Station.
Arrows show the direction of water current.
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Tablel. Fishes captured by casting nets and gill nets at the Wadagawa Common Waterway

in1993.
Spiecies Number Fork length (em)  Body weight (g ) kCondition factor
of fish Mean=+S.D. Mean=+S.D. Mean=*S.D.
(Range) (Range) (Range)
Tribolodon hakonesis 85 14.6+3.5 60.41+47.0 17.2%£2.6
(9.4~25.8) (14.1~247.2) (7.2~23.5)
Plecoglossus altivelis 22 15.3%+1.2 42.7+£11.2 11.6+0.9
(13.0~18.3) (25.8~69.2) (10.4~13.7)
Oncorhynchus masou
River resident type 9 15.1+4.4 66.2+60.8 15.2+0.8
(10.4~24.0) (16.1~210.0) (13.9~16.3)
Sea run type (adult) 2 - - -
O. mykiss 4 14.5+8.2 112.1+172.6 14.5+2.0
(9.3~28.7) (10.5~411.0) (12.3~17.4)
Zacco platypus 1 12.4 38.9 20.4

%kCondition factor (Body weight) / (Fork length)?® X 1000
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Fig.5 The relationship between fork length and body weight of ayu. Closed circles show the ayu

caught at Wadagawa Common Waterway and open circles show the ayu caught at Oota in
the Shou River.
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Table2. Changes of daily discharge at Ogami divergent gate of Wadagawa Common Waterway from May
to September during 1992-1993.

1992 1993
Date May Jun. Jul. Aug. Sep. May Jun. Jul. Aug. Sep.
1 1.5~19 Po11~24 9~24 1~11
2 7~23 22~24 2~24
3 22~23 24~48 14~60
4 1~24 7~55
5 18~45 5~11
6 1~24 22~25 3~16 3~14
7 24 6~14
8 1~8 1~8 9~24 1~7
9 1~7 1~18 12~24 6~13 14~35
10 24~32 4 22~23
11 20~25 6~35 22~23
12 1~23 50~90 23
13 3~24 1~29 52~90 5~14
14 1.5~31 25~90 40~47 9~40 30~56
15 1.5~44 22~40 39 22~35
16 23 26~55 3~23
17 1~2 23~28 55~90 13~19
18 23~28 25 12~50
19 1~37 23 60~90 23
20 1 23 30~35 22~23
21 1~3 23  30~58
22 3~10 18~23 35
23 5~17 24~25
24 15~9 1.5~90 20~24
25 2~23
26 5~6 10~23
27 23~24
28 1~18 2~8
29 2~90
30 11~43
31
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Table3. Changes of daily average flow at Dimon in the Shou River from May to September during
1992-1993.

1992 1993
Date May Jun. Jul. Aug. Sep. May Jun. Jul. Aug. Sep.

1 12.73 5.22 15.28 7.48 7.46 28.17 8.88 64.46 10.08 14.00
2 10.89 10.04 10.74 6.32 6.88 56.64 8.99 44.90 9.15 16.74
3 11.24 10.04 10.38 6.32 7.46 81.91 9.68 87.33 12.31 24.90
4 11.11 9.69 10.04 6.32 7.16 56.76 10.78 73.96 12.83 59.52
5 9.69 10.38 9.69 5.78 8.07 29.74 17.52 88.93 19.90 11.08
6 9.18 10.04 10.04 6.59 6.88 43.29 18.16 92.25 34.85 47.99
7 9.80 10.38 9.69 6.05 7.77 60.76 15.14 78.82 23.70 16.84
8 14.62 12.29 9.36 6.32 8.07 33.67 10.26 71.37 11.58 21.01
9 21.72 9.36 8.70 26.84 7.76 36.75 10.94 50.14 19.67 83.72

10 13.00 9.02 1.76 9.04 9.52 78.67 11.52 53.23 29.79 82.55
11 12.80 8.70 8.09 7.46 7.46 74.47 9.35 90.30 14.06 74.43
12 13.15 8.38 7.46 6.60 1.76 49.61 7.73  212.18 18.36  102.64
13 13.20 8.38 7.46 14.35 8.38 43.23 8.24  556.60 13.54  102.54
14 13.02 8.38 9.22 6.59 7.46 ; 229.96 14.47  439.50 52.74  156.16
15 11.47 7.76 15.70 6.88 7.46 40.54 11.64  290.27 65.45  114.42
16 16.19 7.46 11.54 6.59 7.16 15.88 9.33 202.05 130.29 97.26
17 11.47 8.07 9.36 5.51 7.16 14.90 8.05 172.80  260.99 64.01
18 10.74 8.38 1.1 5.26 6.88 14.69 7.76 155,65  227.05 81.51
19 10.38 8.07 9.07 5.51 7.46 12.93 28.48  149.30  157.85 71.24
20 11.11 12.04 7.46 6.88 6.59 12.11 36.00 130.28  178.42 63.30
21 11.11 19.30 6.88 1.71 6.73 11.94 16.01 91.83  164.38 68.56
22 10.40 15.54 6.60 7.76 6.59 13.33 14.70 72.96  146.44 81.76
23 11.14 13.39 6.59 7.16 7.16 12.83 18.09 71.98  120.07 45.56
24 10.38 15.68 6.59 9.50 6.88 12.45 25.18 28.85 83.29 . 83.18
25 10.38 14.00 6.88 13.14 8.39 12.15 22.53 26.96 63.95 71.00
26 10.04 14.49 6.59 8.70 8.38 10.47 26.43 13.93 59.64 57.19
27 11.11 14.23 6.32 7.76 7.76 10.84 13.63 12.31 70.17 31.38
28 9.70 14.17 6.32 7.46 7.76 10.08 13.74 19.92 26.94 21.69
29 10.04 14.40 6.04 7.16 7.76 8.72 20.71 10.79 10.04 63.08
30 10.04 16.01 6.04 6.88 7.76 8.92 83.97 11.31 9.41 84.46
31 10.04 6.04 7.16 8.712 11.23 8.54

average 11.67 11.11 8.68 8.04 7.53 36.62 17.26  112.14 66.63 63.79
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Tabled. The yearly average catch of fishes at the Shou River in

five years from 1988 to 1992.

Spiecies Catch (ton) Ratio (%)
Oncorhynchus keta 111.6 58.2
Plecoglossus altivelis 50.8 26.5
Tribolodon hakonesis 12.6 6.6
0. maykiss 5.0 2.6
Cyprinus carpio 5.0 2.6
O. masou

River Resident Type 3.2 1.7

Sea Run Type 0
Salvelinus leucomaenis 2.2 1.1
Anguilla japonica 14 0.7

Total 191.8 100.0
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