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Abstract

The objective of this study was to evaluate seasonal patterns and diel variations of fish
movements in the Juksan Weir which was constructed in 2010 at the down-stream of Yeongsan-
River watershed. For this study, we monitored day-and-night movement(24 Hr cycle) and
seasonal fish migration(June ~ August) patterns in 2011 along with species compositions and
abundances depending on the locations of the traps within the fishway. Total number of species
sampled was 14 and the total number of individuals was 1,263 with only the size-fractions(as
total length) of the fish < 20 cm during the study. Seasonal analysis of fish movement in the fish
way showed that highest frequency in the movement occurred in June - July, which is closely
associated with a spawning peak season. The most dominant species using the fishway was
Squalidus chankaensis tsuchigae, and this species turned out to be 26.9% of the total in the use rate
of fishway. Daily monitoring of fish movements showed that most frequent movements
occurred between 18:00 PM and 21:00 PM when the fish have a feeding time generally. The
migratory fish were not found in the fishway during the study. Mean current velocity during
the study 0.42 + 0.02 ms_l(n =42), and there were no significant statistical differences(p > 0.05)
among the daily and monthly velocities in the fishway. The use rate of fish passage, in terms of
fish species, was 48%, compared with total sampling of fish species(29 species) at the down-
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river regions during the same period, indicating a low use rate. Further continuous long-term

monitoring should be conducted to evaluate the impacts of the weir construction in the river.

Keywords : Fish fauna, Seasonal migration, Diel movement, Fishway, Juksan Weir.
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Specifications of fishway trap

- Frame: 0.8 m x 1.5m x 1.0 m, Stainless
(Diameter: 1.5 cm)

- Mesh size: 4 x 4 mm, Knotted nylon

- Hoops diameter: 12 cm, Carbon fiber
(Diameter: 0.6 cm)

Water level of fishway

- Exit: EL. 3.50m

- Mouth : EL.(-)1.35m
- Difference : 4.15m

- Fishway slope: 1 / 20

Fig. 1. The structures and demensions of fishway in Juksan Weir of Youngsan River watershed
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Table 1. Fish species and compositions in the fishway of Juksan Weir of Yeongsan River watershed during June - August 2012 and
some comparisons with fish data(presnent/absent; MOE/NIER) from Juksan upper weir(J;) and lower weir(J, ) at the same period

Fish Survey in Fishway TNI MOE/NIER
Species JUN JUL AUG (201D)*
st ond 3rd 4th Sth 6th 7th JU JL

Engraulidae
Coilia nasus
Cyprinidae
Cyprinus carpio 2 2
Carassius auratus 3 2 1 2 2 10
Carassius cuvieri
Rbodeus wyekii
Rhodeus notatus
Acheilognathus lanceolatus
Acheilognathus rbombeus
Acanthorbodeus macropleruis
Acanthorbodeus gracilis
Pseudorasbora parva 2 2 2 3 9
Sarcocheilichthys variegatus wakiyae
Sarcocheilichthys nigripinnis morii
Squalidusgracilismajimae
Squalidus japonicus coreanus
Squalidus chankaensis tsuchigae 1 247 | 92 340
Hemibarbus labeo 2 3 7 27 | 83 | 87 | 8 294
Pseudogobio esocinus
Abbottina rivularis
Microphysogobio yaluensis
Zacco platypus
Opsarichthys uncirostris amurensis 32 | 24 4 21 81
Culter brevicauda 1 2
Hemiculter eigenmanni 4 4
Cobitidae
Misgurnus mizolepis 2 2
Bagridae
Pseudobagrus fulvidraco
Leiocassis nitidus 13 | 37 | 78 | 10 26 | 23 187 © ©
Siluridae
Silurus asotus +
Mugilidae
Mugil cephalus +
Centrarchidae
Lepomis macrochirus 32 | 21 8 20 86
Micropterus salmoides 38 | 38 | 146 | 13 2 4 1 242
Odontobutidae
Odontobutis platycephala +
Gobiidae
Rbinogobius giurinus +
Rhinogobius brunneus 2 2
Tridentiger brevispinis 1 1
Total Number of Species 6 7 8 11 6 6 5 14 25 29
Total Number of Individuals 120 | 127 | 247 | 347 | 185 | 124 | 113 | 1,263

@
@

©|0) +

+

©|0|0| +

+|+|O|@® Ol @ +|+|O| +

(S8

@ +|®O|+|+|+ @O+ O]+
O+ @ +|+|+|+ @ O|+|O

+

(S8}
o

|0
Olfe)

TNI: Total number of individuals, MOE: Ministry of Environment, NIER: National Institute of Environmental Research,
Jut Juksan upper weir, J;: Juksan lower weir
*MOE/NIER(2011): Passage route survey of migratory fishes before and after the construction of weirs and the fishway’s

effects, @: >100 individuals, ©: 10 ~ 100 individuals, +: <10 individuals
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Fig. 2. Total length size-frequency distribution of fish sampled
from the fishway of Juksan Weir
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Table 2. Diel variations of fish movements and compositions in the fishway of Juksan Weir

aih Sipedes Time Interval of Fish Movement Tol | RA®G)
I II 11T v A% VI VI VIII

Squalidus chankaensis tsuchigad* 6 58 48 90 58 47 27 6 340 | 26.9
Hemibarbus labeo 7 27 36 94 54 49 23 4 294 | 233
Micropterus salmoidest 21 50 75 57 25 6 7 242 | 192
Leiocassis niticdus 4 12 6 84 50 21 4 187 | 14.8
Lepomis macrochirust 2 1 1 44 10 11 5 86 6.81
Opsarichthys uncirostris amurensis 3 17 27 28 5 1 81 6.41
Carassius auratus 2 3 1 2 1 1 10 0.79
Pseudorasbora parva 2 2 1 9 0.71
Hemiculter eigenmannit* 3 4 0.32
Culter brevicauda 3 3 0.24
Misgurnus mizolepis 1 1 2 0.16
Rhinogobius brunneus 2 2 0.16
Cyprinus carpio 1 1 2 0.16
Tridentiger brevispinis 1 1 0.08
Total Number of Species 6 8 9 12 10 8 5 7 14
Total Number of Individuals 43 168 211 405 210 139 59 28 1,263

1=09~12h, II = 12 ~ 15h, Il = 15 ~ 18h, IV = 18 ~ 21h, V = 21 ~ 24h, VI = 24 ~ 03h, VII = 03 ~ 06h, VIII = 06 ~ 09, RA:

Relative abundance, * : Endemic species, T : Exotic species
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Frequency of sampling species (RA, %)

Squalidus chankaensis tsuchigae
o] Hemibarbus labeo

Micropterus salmoides

- Leiocassis nitidus

Lepomis macrochirus
Opsarichthys uncirostris amurensis

15~18h

09~12h 12~15h

18~21h

21~24h  24~03h

Time (Hour, h)

Fig. 3. The use rate of fishway by each fish species during the time period of 24 hours. The highest frequency in the fishway use

occurred in the period of 18:00 pm ~ 21:00 pm
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Table 3. Statistical analysis of one-way ANOVA, based on the difference of species composition and total individuals, respectively
among each sampling interval in the fishway of Juksan Weir
Source Sum of Squares df Mean Square | F-ratio(Fvalue) | Probability(p)
Between Groups 72.2 7 10.3 4.301 0.001
Species Within Groups 115.1 48 24
Total 187.3 55
Between Groups 17678.6 7 25255 7.808 0.0001
Individuals Within Groups 15400.9 48 320.9
Total 33085.4 55
] O m™s |
? = [ 20

Total number of species (TNS, #)

4_%
:ﬁ

r 150

F 100

F 50

Total number of individuals (TNI, #)

]

T2

T3

Fig. 4. Total number of species and total number of individuals sampled from various locations of the trap-sampling(T1 ~ T3) in

the fishway of Juksan Weir
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