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Experiment of Artificial Ladder for the Improve of Eel Ladder: ll. About Pebble Size and Ladder Angles
by Jae Goo Kim™* (Alpha Research Ecology Institute, Gunsan 54151, Republic of Korea)

ABSTRACT

Most of the downstream of the river is blocked by beams, so fishways are required

for the movement of conciliatory fish species and connection with the upstream. Therefore, it is very
important as an ecological pier that can help free movement of fish. The three previously installed eel
ladders use only brushes on the bottom. For find out the effect of the bottom material except to brush,
experimented used model glass eel ladders to the ascent of glass eel. The eel ladder model was 1.2 m
length, 0.3 m wide, and 0.1 m high, and three gravels of different particles were attached to the bottom
of the fish ladder setting on the Geumgang Estuary Bank. The first model ladder was made of gravel
with particles of 5 mm, and the second model ladder was made of gravel with particles of 2 mm. The
third model ladder was made by solidifying with particles of 1 mm or less cement. All experiments
were repeated 5 times for 1 hour. As a result of the experiment, the lower the angle, and the smaller
the gravel particles, the more glass eels are ascended to the ladder, but the made of cement was
nearly not ascent. The gravel-bottom model ladder has a lower discharge and flow rate than the
brush ladder so more glass eels can ascent ladder, and if the glass eel ladder is improved through
experiments applying various floor materials and variables in the future, more glass eels are going to

ascent glass eel ladder.
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6H¢94 freo] @A ofof wat shH} vithE Sefiste 3

749 AR olF BEL 2L A EA AEel &
LE%JZI 917]& gbo]tarl Qth(Tear et al., 1993; White and
Knights, 1997; Yang et al., 2001; MOE, 2012). 3|]-3A &<
E*Xéé ot7] 9ol AAF A 2 YA ojdHelAe 9
e TRES AXT A o= AAE gFRHe

l
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MOF, 2019).

Wole shdolA AT & vitk= Zstste] mE]oft
S Q129 22 Hitho A 4bsdsim, 3R IR Aof
(Leptocephalus)= 3l|F-E wet o] 53t AWAo] (glass ee) 2
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2003).
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Fig. 1. The three ladders model for the glass eels.
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Fig. 2. The blueprint of the eel ladders and photo are applied field.

HARSHATE AR a2 W<l Fisher’s LSD9F B| 24
2 ¢l Dunnett T3E ©]-83IRA 20, FoE 95%°A 45
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A7 JAre}t mygolw o] Zhed Aiatelo] A4 HAE 53]
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© g Zol7tk fllem (p=0.756), F IFI HIPAME
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R AHE A 2ot ARl 07/HAZ Adahe AW
o7} gISitt. o] % HHAIRIE o =X 30° o4 Ao A &
Aok Aol gl 45° Zmo A 5 mmollA] 124704
(41.3%), 2 mmol|A 14707 (46.7%)7} 2492 H, 60° Z =
A= 5 mmolA 62744 (20.7%), 2 mmol A 9.674A] (32%)7}
22481t (Table 1, Fig. 3). &4 Ag oA 2E AWl &2
YA} =710 TA glo] #edHA DAoL, RAAHE o=
oM 15° ZH= ARt Fo 57HA7F 2448H, o 2 7t

WO DHOIZO X YRSt ZE 129

Table 1. Average number of eels by angle and pebble size
(average individuals)

Size (mm)
Angle (°)
5mm 2 mm Sand cement
15° 17.8 184 2
30° 15.6 142 0
45° 124 14 0
60° 6.2 9.6 0

Table 2. Number of climbing eels per angles and pebble size

(individuals)
Size (mm)
Angle (°)
5 mm 2 mm Sand cement

17 20 1

11 18 0

15° 23 15 5
20 18 3

18 21 1

17 17 0

17 10 0

30° 13 13 0
16 15 0

15 16 0

5 9 0

2 4 0

45° 25 25 0
19 21 0

11 11 0

8 6 0

3 4 0

60° 7 15 0
6 13 0

7 10 0

oA 24FeHA] Yt BAAWES A2 S mm, 2 mm o]
SoAL IS 2AFHA] g B9 9IThTable 2). 42
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Fig. 3. Glass eel climbing rate by angle and pebble size.
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Table 3. The number of glass eels left on the ladder without completely

climbing (individuals)
Size (mm)
Angle (°)

5mm 2 mm Sand cement

15° 0 3 0

0 0 0

2 3 7

4 1 6

4 0 3

30° 0 0 0

4 2 0

7 9 4

5 8 8

2 4 2

45° 3 3 0

0 1 0

0 1 3

1 0 4

1 1 2

60° 0 4 0

0 0 0

1 2 0

2 0 0

1 4 1
F2 88 Ase Seblof st & 1 of ol vl A YR

oEE 7oA SEVHEE AHF O R =g sk AWE
o9] oA AWVt Ed Ao 2 F5H T AAL 13 14]
7 AP e, ol Y= Soj2 Aol A= ox
E7H &=Eeu, 45 AiAlE AR ol &4 g=sHA] X
Stal o= Yjof| ol 3171 & SHTH(Table 3).
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