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Characteristics of Fish Utilization of the Nature-like Fishway Installed at the Beakjae Weir. Kim,
Jeong-Hui, Ju-Duk Yoon', Sang-Hyeon Park, Jin-Woong Lee, Seung-Ho Baek and Min-Ho Jang*
(Department of Biology Education, Kongju National University, Gongju 32588, Korea; 'Biological
Resource Research Center, Kongju National University, Gongju 32588, Korea)

Abstract In South Korea, various nature-like fishways recently been installed for use by a wide variety
of fish species. However, limited attempts have been made to monitor the fish utilization. The present study
was conducted to ascertain the frequencies and patterns of utilization of the fishway installed at Beakjae Weir.
We collected fish species that use the fishway by installing a fyke net at the exit of the fishway at least once a
month from April 2013 to October 2013. Additionally, in order to identify all fish species that can potentially
use the fishway, we investigated the fish fauna downstream to Beakjae Weir (mainstream of the Geum River).
We found that 10 species belonging to 2 families used the fishway; this accounted for 64% of the total species
inhabiting the mainstream. The species that used the fishway most frequently were Microphysogobio jeoni,
followed by Squaliobarbus curriculus and Opsariichthys uncirostris amurensis. The highest number of fish
using the fishway was observed in August, which was positively correlated with the water temperature (Spearman
rank correlation, 1s=0.743, P=0.035). The sizes of the fish using the fishway varied widely, with the total
body length ranging from 39 mm to 550 mm. Analysis of the time-dependent utilization frequency revealed
that most fish used the fishway during the night (20:00~08:00). Compared to other fishways installed along the
Geum River, the fishway installed at Beakjae Weir was used by fewer species and fish. This may be attributed
to the structural inadequacy of the fishway, thereby resulting in a low attraction efficiency. Therefore, measures
should be adopted to enhance the fishway attraction and passage efficiency. The results of this study can be
used to ensure efficient operation and management of the Beakjae Weir fishway as well as serve as basic data
for developing and building nature-like fishways tailored to Korean situations.
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Fig. 1. Location of Beakjae Weir on the Geum River, South Korea.
We studied a nature-like fishway constructed on the right
side of the Beakjae Weir.
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Table 1. Fish assemblage in the Geum River and number fish collected using the fyke net in the fishway. Body size (total length and body weight) are the mean values (% standard devia-

tions). The ranges are also presented.
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Fishway

Geum River

Species

Family

BW (g)

TL (mm)

RA (%)

Apr May Jun Aug Sep Oct Total

RA

No.

foh

0z
|-EI

0.1

Carassius auratus

0.1

Acheilognathus lanceolatus

foh

0.1

Acanthorhodeus macropterus

82+124(22~452)
5.7+1.8(3.7~9.6)

76.2+£6.9(61~88)

42
38

10

9.8

172

Squalidus japonicus coreanus’

83.7+7.8(70~99)

42

74
46

Squalidus chankaensis tsuchigae'

Hemibarbus labeo

2.6

45+2(2.6~7.8)
34.4
24%19(0.8~9.5)

84+ 11.8(71~103)
166.0

1.7

04
67

39

03
250

69
438

Hemibarbus longirostris
Pseudogobio esocinus

Cyprinidae

67.8414.1(48~105)
1183 +3.3(116~123)
136.6+57.3(47~243)
248+ 60.9(185~427)

4

39 118 159

Microphysogobio jeoni
Zacco platypus

143+£0.8(13.1~15.1)
29.1+33.1(0.8~102.7)
134.1£127.1(48~493)

13
7.6

10.6

0.6

11

672

18
25

384

Opsariichthys uncirostris amurensis

Squaliobarbus curriculus

14

1.5
132

26
232

Erythroculter erythropterus

25.6£14.9(1.3~46.7)

1443 £40.1(64~182)

25

02

-1

Hemiculter eigenmanni

24

56.0

04

Rhinogobius brunneus

Gobiidae

236

25 125

16

55

1751

No. of individuals
No. of species

10

14

'Endemic species; RA, relative abundance
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A 8F (6Y)°] =& o|&sIqrt. ¥HH 64 ALt
OE A71Y B§ 3~5FT0] o= & 0]835e] ok o]§
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£ AQlstL 3FF 4~557A] 8] o] 77t o] =E 0]-&5}e] o
& o]&&o] ¥A §UStth(Fig. 2). F 1257047 A E 8
4o e FAEA7 118714 A= A7t F71st
Fou, o]& ALt 3F9 H- 1~374A] To] =g o]
€ & AR YegTh 23 o= o] F4(Spearman
rank correlation, 1;=0.216, P>0.05) @ 7JA4|<$ (,=0.743,
P=0.035)9] 4H4E B4 23} 2 20] F7HE4E o
L o] & AT St Ao E YEHT

& o] &A1 2] A& W= 39 mm~550 mmE TR
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g T o]&dt= AS Felstgt o= AT B
AR 2] (TL max, 105 mm)S Z&3F 27 (88 mm), =7}
(99mm) 5 FHf AF 27|17} 22 FE50] oJ=E v ol
&5137] HiZolth. o= o] & o]F 9 FH A7|E FA%H
A3} 3717} A2 Yol (TL mean, 56.0 mm)F-E & =&E7)
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Fig. 2. Monthly variations in water temperature of the Geum River
and number of fish that used the nature-like fishway (The
July data was excluded from the survey and data collec-

tion).
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Fig. 3. Size class distribution of captured fishes using the fyke net
in the nature-like fishway. The size class was divided into
50 mm subdivisions.

Table 2. Diel variations in fish utilization of the nature-like fishway. The frequency is indicated by the species and the utilization time slot.

Time period (%)
Species
Dawn (04:00~08:00) Day (08:00~16:00) Dusk (16:00~20:00) Night (20:00~04:00)

Squalidus japonicus coreanus 100
Squalidus chankaensis tsuchigae 67 33
Hemibarbus longirostris 75 25
Pseudogobio esocinus 100
Microphysogobio jeoni 4 1 9 85
Zacco platypus 100
Opsariichthys uncirostris amurensis 67 6 28
Squaliobarbus curriculus 4 16 32 48
Hemiculter eigenmanni 17 83
Rhinogobius brunneus 100

Total 19 3 10 68
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