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Abstract In this study, an ascending capability experiment was performed with largemouth bass and bluegill, which
are exotic fish species inhabiting (the freshwaters) in Korea. The experiment was performed by dividing the subject
fish into four groups according to their size and at four flow rates for each group. The number of fish passing through
a reference line was analyzed by recording videos, and their swimming and ascending capabilities were observed by
the naked eye. The number of fish passing through the reference line did not include those returning downstream
within five minutes due to the high flow rate. The flow rate used for the analysis was the mean of the flow rate
values measured at the left bank, the right bank, and in the middle of the stream. The results showed that the number
of exotic fish migrating upstream decreased as the flow rate increased, regardless of the species and size of the fish.
The comparison between the fish species showed that the ascending capability of bass was higher than that of bluegill,
but the difference was not significant when considering the difference in the size of the fish. In addition, the upper
limit flow velocity allowing the ascending of the exotic fish species was 1.11 m/s, when considering the fish returning
to the downstream after the upstream migration and experimental error. The results of the experiment may be used
as fundamental data for the blocking of fish and the management of exotic fish species by means of a high flow
rate current. Further experiments, verification, and monitoring may need to be conducted continuously to determine
whether the fish are able to pass through the reference line at a high flow rate, when they attain a high or cruising
velocity. Additionally, the reaction of the fish species should be investigated by considering the response to external
forces as well as pressure differences due to the flow rate.
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Fig. 1. Test fishes
(a)Largemouth Bass (b)Blue gill
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Fig. 3. Experiment on the fish ascending capacity of
largemouth bass

Fig. 4. Experiment on the fish ascending capacity of
blue gill



FFAVE &8 =B AT A9B, 2016

Table 1. Experimental condition on fishes

Size of Fishes Depth Number of
Test fishes Group (m) (m) Experiment(Replication)
A 0.10 ~ 0.15
B 0.15 ~ 0.20
Largemouth Bass
C 0.20 ~ 0.30
0.25, 0.35 4
D 0.30 ~ 0.40
A 0.10 ~ 0.15
Blue Gill
B 0.15 ~ 0.20
3. HHA AAL AlS 2 AES SUAT FYvEe B2 How wuud
t}, @3 B-1, B-2, B-49] 39@A19} 4TAl0 N 7]EHE
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Table 2. Result on ascending capacity test of group A(largemouth bass)

Size . Depth Velocity Ascending Rate of ascending
Group (m) Total population Case Step (m) (m/s) population %)
1 0.35 0.47 18 90
2 0.35 0.66 9 45
A-1
3 0.35 0.77 4 20
4 0.25 1.11 0 0
20
1 0.35 0.44 19 95
2 0.35 0.67 13 65
A-2
3 0.35 0.76 6 30
0.10 4 0.25 1.07 0 0
A {
015 1 035 0.48 9 90
2 0.35 0.69 10 100
A3
3 0.35 0.76 5 50
0 4 0.25 1.09 0 0
1 0.35 0.43 10 100
2 0.35 0.62 8 80
A4
3 0.35 0.71 4 40
4 0.25 1.08 0 0
100 100
" A1 W A-2
® 50 & 50
I | i
0 o
0.47 0.66 0.77 111 0.44 0.67 0.76 1.07
V(m/s) V{m/s)
(a) (b)
100 100
wA-3 " A-4
# 50 # 50
o ]
0.48 0.69 0.76 1.09 0.43 0.62 0.71 1.08
V (m/fs) vV (m/s)
© (d)

Fig. 5. Result on ascending capacity test of group A(largemouth bass)
(a)A-1 (b)A-2 (c)A-3 (d)A-4
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Table 3. Result on ascending capacity test of group B(largemouth bass)

Size . Depth Velocity Ascending Rate of ascending
Group (o) Total population Case Step () (ms) population %)
1 0.35 0.42 20 100
2 0.35 0.57 14 70
B-1
3 0.35 0.77 0 0
4 0.25 1.07 0 0
1 0.35 0.40 20 100
2 0.35 0.60 10 50
B-2
3 0.35 0.79 0 0
0.15 4 0.25 1.06 0 0
B l 20
0.20 1 035 045 9 45
2 0.35 0.64 8 40
B-3
3 0.35 0.74 0 0
4 0.25 1.09 0 0
1 0.35 0.44 20 100
2 0.35 0.60 20 100
B-4
3 0.35 0.81 0 0
4 0.25 1.10 0 0
100 100 00
100 B-1 B-2
70
X 50 xR 50
50
0 0 ]
0 0
0.42 0.57 0.77 1.07 0.4 0.6 0.79 1.06
V (m/s) V (m/s)
(a) (b)
100 100 oo 00
B-3 B-4
xR 50 xR 50
45
40
0 0 0
0 o]
0.45 0.64 0.74 1.09 0.44 0.6 0.81 1.1
V (m/s) V(m/s)
(© (d)

Fig. 6. Result on ascending capacity test of group B(largemouth bass)

(a)B-1 (b)B-2 (c)B-3 (d)B-4
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Table 4. Result on ascending capacity test of group C(largemouth bass)

Size . Depth Velocity Ascending Rate of ascending
Group (m) Total population Case Step (m) (ms) population %)
1 0.35 0.37 10 100
2 0.35 0.65 9 90
C-1
3 0.35 0.83 9 90
4 0.25 1.10 0 0
1 0.35 0.42 10 100
2 0.35 0.70 8 80
C-2
3 0.35 0.82 8 80
0.20 4 0.25 1.01 0 0
C l 10
030 1 0.35 0.41 10 100
2 0.35 0.67 10 100
C-3
3 0.35 0.83 4 40
4 0.25 1.09 0 0
1 0.35 0.44 10 100
2 0.35 0.68 10 100
C-4
3 0.35 0.86 3 30
4 0.25 1.11 0 0
100 100
EC-1 nc-2
® 50 I I ® 50
0 0
0 0
0.37 0.65 0.83 1.1 0.42 0.7 0.82 1.01
v (m/s) V (m/fs)
(a) (b)
100 100
mC-3 mC-4
& 50 # 50
0 0
0.41 0.67 0.83 1.09 0.44 0.68 0.86 111
V (m/s) V(m/s)
© (d

Fig. 7. Result on ascending capacity test of group C(largemouth bass)

(a)C-1 (b)C-2 (c)C-3 (d)C-4
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Table 5. Result on ascending capacity test of group D(largemouth bass)
Size . Depth Velocity Ascending Rate of ascending
Group (m) Total population Case Step (m) (ms) population %)
1 0.35 0.34 6 60
2 0.35 0.50 9 90
D-1
3 0.35 0.75 3 30
4 0.25 1.07 0 0
10
1 0.35 0.39 9 90
2 0.35 0.60 7 70
D-2
3 0.35 0.75 0 0
030 4 025 1.09 0 0
D l
0.40 1 035 0.46 17 85
2 0.35 0.61 15 75
20 D-3
3 0.35 0.79 7 35
4 0.25 1.10 0 0
10 1 0.35 0.43 7 70
2 0.35 0.62 4 44
9 D-4
3 0.35 0.77 2 22
4 4 0.25 1.06 0 0
100 100
D-1 D-2
90 S0
70
® 50 * ® 50
30
0 0 0
0 0
0.34 0.5 0.75 1.07 0.39 0.6 0.75 1.09
V (m/s) V(m/s)
(a) (b)
100 100
D-3 D-4
85
75
70
R 50 ® 50
a4
35
22
0 0
0 0
0.46 0.61 0.79 11 0.43 0.62 0.77 1.06
V (m/s) V(m/s)
(©) (d

Fig. 8. Result on ascending capacity test of group D(largemouth bass)
(a)D-1 (b)D-2 (c)D-3 (d)D-4
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Table 6. Result on ascending capacity test of group A(blue gill)

Size . Depth Velocity Ascending Rate of ascending
Group (m) Total population Case Step (m) (m/s) population %)
1 0.35 0.43 18 90
2 0.35 0.61 20 100
A-1
3 0.35 0.77 0 0
4 0.25 0.98 0 0
1 0.35 0.42 20 100
2 0.35 0.68 0 0
A-2
3 0.35 0.81 0 0
0.10 4 0.25 1.04 0 0
A l 20
015 1 0.35 0.46 20 100
2 0.35 0.61 0 0
A-3
3 0.35 0.79 0 0
4 0.25 0.99 0 0
1 0.35 0.45 20 100
2 0.35 0.66 13 65
A4
3 0.35 0.79 0 0
4 0.25 1.07 0 0
100 100
100 Al 100 A-2
90
R 50 X 50
0 0 0 0
0 0
0.43 0.61 0.77 0.98 0.42 0.68 1.04
V (m/s) V (m/s)
(@ (b)
100 100
100
A-3 100 A-4
65
R 50 ® 50
0 0 0 0
0 0
0.46 0.61 0.79 0.99 0.45 0.66 1.07
V (m/s) Vv (m/s)
(c) (d)

Fig. 9. Result on ascending capacity test of group A(blue gill)

(@)A-1 (b)A-2 (c)A-3 (d)A-4
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Table 7. Result on ascending capacity test of group B(blue gill)

Size . Depth Velocity Ascending Rate of ascending
Group (m) Total population Case Step (m) (ms) population %)
1 0.35 0.41 8 40
2 0.35 0.56 19 95
B-1
3 0.35 0.80 0 0
4 0.25 1.10 0 0
1 0.35 0.40 18 90
2 0.35 0.54 10 50
B-2
3 0.35 0.80 0 0
0.15 4 025 L11 0 0
B l 20
0.20 1 0.35 0.42 10 100
2 0.35 0.63 10 100
B-3
3 0.35 0.81 0 0
4 0.25 1.08 0 0
1 0.35 0.43 10 100
2 0.35 0.59 5 50
B-4
3 0.35 0.81 0 0
4 0.25 1.10 0 0
100 100
»B-1 mB-2
¥ 50 # 50 ]
o o I ° °
0 ] 0
0.41 0.56 0.8 1.1 04 0.54 0.8 111
v (m/s) V (m/fs)
(a) (b)
100 100
m B-3 mB-4
R 50 ® 50
0 0 I 0 0
o] [¢]
0.42 0.63 0.81 1.08 0.43 0.59 0.81 1.1
V (m/s) V (m/s)
(©) (d

Fig. 10. Result on ascending capacity test of group B(blue gill)
(2)B-1 (b)B-2 (c)B-3 (d)B-4
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100 L 100 _— -
| |
.
80 - 80
L}
]
60 60
S . g .
] ]
40 || 40 ]
L]
20 ] 20
0 - 0 -—_— _—
0.3 0.5 0.7 0.9 1.1 1.3 0.3 05 0.7 0.9 11 13
V(m/s) V(m/s)
(a) (b)
100 - - 100
- - ] n
-
80 - 80
]
] ]
60 60 -
g 3
L}
40 - 40
]
| | ]
20 20 -
o . 0 = —
0.3 0.5 0.7 0.9 1.1 1.3 0.3 0.5 0.7 0.9 1.1 1.3
vim/s) V({m/s)
(©) (@
Fig. 11. Result of ascending capacity test(largemouth bass)
(@)0.10 m ~ 0.15 m (b)0.15 m ~ 0.20 m (¢)0.20 m ~ 0.30 m (d)0.30 m ~ 0.40 m
100 - = 100 ——m =
[ ]
- ]
30 80
-
60 60
g g "m
40 40 | |
20 20
0 = = - mn 0 - -
0.3 0.5 07 0.9 11 13 0.3 05 07 0.9 11 13
Vim/s) V(m/s)
(a) (b)

Fig. 12. Result of ascending capacity test(blue gill)

(@0.10 m ~ 0.15 m (b)0.15 m ~ 0.20 m
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Fig. 13. Comparison of ascending capacity on bass and bluegill
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