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關鍵詞：

 

ABSTRACT 

This paper provides analysis methods for evaluating the time of 50% up-migrated 
fish. Some experiments were done for the up-migrated fishes including Varicorhinus 
barbatulus, Acrossocheilus paradoxus, time duration was 24 hours. The slope of tested 
fishway (modified boat-passage fishway / modified Larinier fishway) was 1/10, width 
was 1.0m, length was 12.0m, discharge was 0.032 cms. Transform the cumulative percent 
of up-migrated fish to the value of  Probit, then compute the time of cumulative 50% 
up-migrated fish（T50）. As to the experiments, the T50 of the Varicorhinus barbatulus fish 
was 0.92 hours and the Acrossocheilus paradoxus fish was 1.11 hours. The average speed 
of the up-migration of the Varicorhinus barbatulus fish was faster than the 
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Acrossocheilus paradoxus fish. 

Keywords: Varicorhinus barbatulus, Acrossocheilus paradoxus, Probit, Modified 
boat-passage fishway, Time of cumulative 50% up-migrated fish. 
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1   
10.78±1.86 cm 1.75±0.36 cm 12.70±7.40g 9.88±0.95 cm

1.70±0.26 cm 11.20±3.70g 91.7.17  
    (ntu) (mg/l) (LUX) 

15:00 18 29 28 65.9 6.5 11850 
16:00 36 24 23 124.7 7.4 9090 
17:00 45 25 22.7 59.2 7.1 3370 
20:00 45 24 22 236 7.3 0 
01:00 45 22 21 71.1 7.2 0 
14:00 45 24 23 65 6.8 12010 

 
2   

11.31±1.32 cm 1.92±0.35 cm 14.40±6.74g 6.21±0.69 cm
0.75±0.18 cm 2.57±0.85g 91.9.26  

    (ntu) (%) (LUX) 
15:00 22 27 24 23.2 86.5 35300 
16:00 33 26.5 23.7 24.5 87.4 12000 
17:00 36 25 22.9 24.9 131.1 8140 
20:00 38 22 22.5 20.6 79.8 0 
01:00 0 21.5 22 16.7 83.2 0 
14:00 40 28.5 25.4 23.5 87.1 36400 

 
3   

11.05±1.77 cm 2.16±1.81 cm 13.88±6.97g 6.21±0.66 cm
0.74±0.11 cm 2.71±0.82g 91.9.27  

    (ntu) (%) (LUX) 
15:00 26 27.5 24.1 23.4 85.3 34400 
16:00 29 26.4 23.5 24.9 87.2 32600 
17:00 34 25 23.7 26.5 90.1 8530 
20:00 37 22.5 23.5 19.8 100 0 
01:00 42 22.1 22 18.9 83.2 0 
14:00 42 29.1 25.8 23.9 87.3 36400 
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4   
11.53±1.96 cm 1.94±0.48 cm 16.30±9.46g 11.11±0.88 cm

1.92±0.14 cm 14.22±4.28g 91.11.11  
    (ntu) (mg/l) (LUX) 

15:00 37 21.2 19 12.1 7.1 11350 
16:00 38 20 18.7 9.8 8.9 10130 
17:00 39 19 18 9.6 9.1 8012 
20:00 39 18.1 19 9.7 8.7 0 
01:00 39 18 19.1 10.2 6.8 0 
14:00 41 28 23 15.8 7.2 62500 

 
5   

11.48±1.85 cm 1.94±0.46 cm 16.12±8.94g 10.13±0.85 cm
1.73±0.10 cm  10.00±1.15g 91.11.12  

    (ntu) (mg/l) (LUX) 
15:00 39 26 22.8 12.4 6.7 11400 
16:00 39 25.5 22 9 7.9 10260 
17:00 39 25 21.6 9.4 8.3 8130 
20:00 40 24.1 21 13.6 6.9 0 
01:00 40 23 20.5 8.7 7.5 0 
14:00 46 27.5 22.7 10.2 8.7 60180 

 

6  Probit  

Time duration (hr) 91.7.17 91.9.26 91.9.27 91.11.11 91.11.12 
1 4.64 4.85 5.05 5.64 5.77 
2 5.58 5.41 5.2 5.71 5.77 
3 6.28 5.58 5.47 5.77 5.77 
6 6.28 5.71 5.64 5.77 5.84 

11 6.28 5.71 5.99 5.77 5.84 
24 6.28 5.84 5.99 5.92 6.41 
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7  N=50  

 91.7.17 91.9.26 91.9.27 91.11.11 91.11.12 
15:00 16 23 18 35 38 
16:00 28 28 20 37 40 
17:00 40 28 23 39 40 
20:00 40 28 23 40 40 
01:00 40 28 31 40 40 
14:00 40 30 31 43 43 

 
8   

  
 

cm cm g cm cm g 
91.7.17 7.58 1.43 1.37 0.19 6.35 2.07 6.95 2.36 1.41 0.17 6.70 2.41 
91.9.26 9.17 1.75 1.75 0.39 10.27 9.65 6.21 0.67 0.78 0.18 2.68 0.94 
91.9.27 9.01 1.35 1.72 0.38 8.66 3.38 6.18 0.66 0.73 0.12 2.56 0.81 

91.11.11 8.38 1.18 1.52 0.32 6.91 3.14 7.89 0.61 1.34 0.24 5.50 1.35 
91.11.12 8.43 1.14 0.50 0.32 6.86 3.03 7.83 0.62 1.31 0.23 5.24 1.37 

 
9 Probit  

Time duration (hr) 91.7.17 91.9.26 91.9.27 91.11.11 91.11.12 
1.00 4.53 4.9 4.64 5.52 5.71 
2.00 5.15 5.15 4.75 5.64 5.84 
3.00 5.84 5.15 4.9 5.77 5.84 
6.00 5.84 5.15 4.9 5.84 5.84 

11.00 5.84 5.15 5.31 5.84 5.84 
24.00 5.84 5.25 5.31 6.08 6.08 
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