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Growth of a Land-locked Ayu, Plecoglossus altivels
(Pisces: Osmeridae) and Weir Obstruction in
Lake Okjeong, Korea
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Fertilized eggs of Plecoglossus altivelis over than 1,000,000 were introduced into Okjeong,
Jeollabuk-do, Korea by K-water, 2001. Since then, this lake and the neighbouring tributaries gave
sufficient habitat to maintain their life cycle which are being the land-locked. A land-locked ayu
of annual life is ascending and descending from Lake Okjeong to streams for spawning and growth.
Among the streams, the Churyeong stream reaching about 32 km in length is a major site for
growth and spawning. But the land-locked ayu was no longer seen in the upper regions of the
Churyeong stream over than about 12 km distance from Lake Okjeong. Because there were 11
weirs along with the Churyeong stream, it was difficult for them to move freely up to upper
regions, and it causes irregular growth condition although they must be actively growing with
feeding for spawning. During three survey years (2004 to 2006), in lowest rainfall-recorded 2005,
the ayu population was not able to move up actively across the weirs and just stayed around the
weirs, and finally it let them grow slowly and unstably. Also although there are 11 weirs, only 3
fish ways existed. Such environmental factors will seriously affect growth, spawning and size of

ayu population in this area.
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Fig. 1. Collection sites for land-locked Placoglossus altive-
lis in Churyeong Stream and Lake Okjeong. St. 1.
Neunggyo-ri, Sannae-myeon, Jeongeup-si, Jeol-
labuk-do; St. 2. Neunggyo-ri, Sannae-myeon, Jeong-
eup-si, Jeollabuk-do; St. 3. Maejuk-ri, Sannae-
myeon, Jeongeup-si, Jeollabuk-do; St. 4. Maejuk-
ri, Sannae-myeon, Jeongeup-si, Jeollabuk-do; St.
5. Obong-ri, Ssangchi-myeon, Sunchang-gun, Jeol-
labuk-do; St. 6. Yongjeon-ri, Ssangchi-myeon, Sun-
chang-gun, Jeollabuk-do; St. 7. Yongjeon-ri, Ssang-
chi-myeon, Sunchang-gun, Jeollabuk-do; St. 8.
Ssanggye-ri, Ssangchi-myeon, Sunchang-gun,
Jeollabuk-do; St. 9. Unam-ri, Ssangchi-myeon,
Sunchang-gun, Jeollabuk-do; St. 10. Guumpyeong-
ri, Ssangchi-myeon, Sunchang-gun, Jeollabuk-do;
St. 11. Guumpyeong-ri, Ssangchi-myeon, Sunchang
-gun, Jeollabuk-do; St. 12. Dogo-ri, Ssangchi-
myeon, Sunchang-gun, Jeollabuk-do; St. 13. Dogo-
ri, Ssangchi-myeon, Sunchang-gun, Jeollabuk-do.
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Table 1. The environmental conditions of studied stations in Lake Okjeong, Jeollabuk~ do, Korea

River ~ Water ~ Water  River Stru'ii’ﬁﬁrl’(%) Weir Fish way
St V\I(Ir(:;;h W(Ir%h d(?:?rf)h ope With Length Hight Slope  No. With Length
. N
M S GPCB m) m) m ) m  (m) H:L** Type
1 150~200 150~180 100~500 Bc 90 10
2 60~80 30~40 50~100 Aa 20 30 50
3 70~80 60 50~100 Aa 20 80 60 34 12 48
4 70~80 60 50~100 Aa-Bb 10 20 70 60 187 15 10
5 80~100 60~70 50~70 Aa-Bb 5 20 50 15 10
6 80~100 80 30~50 Bb 10 30 40 20 80 112 11 75 1 2.0 27 1:25 Pool***
7 70~80 50~60 30~70 Bb 10 20 50 20
8 80~100 80 30~50 Bb 30 50 20 80 120 15 50 1 2.0 27 1:18 Pool
9 80~90 70 30~50 Bb 30 50 20 70 113 12 67 1 2.0 27 1:23 Pool
10 70~80 60 50~100 Bb 10 20 30 30 20 60 103 1.7 60 -
11 60~70 40 30~40 Bb 10 30 60 40 3.8 15 43 -
12 60~70 45 20~50 Bb 20 80 45 2.7 1.0 53 -
13 100~140 120 20~30 Bb 10 30 50 10 120 3.7 1.7 55 -
*M. Mud (~0.1 mm), S. Sand (0.1~2 mm), G. Gravel (2~16 mm), P. Pebble (16 ~64 mm), C. Cobble (64~256 mm), B. Bolder (256 mm <)~ by

Cummins (1962); **Hight : Length; ***Pool type fish way ~front overflow (K-water, 2001)
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Fig. 2. Monthly changes in air and water temperature of the Lake Okjeong, Sannae-myeon, Jeongeup-si, Jeollabuk-do,

Korea.
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Fig. 3. Precipitation and water level precipitation in Churyeong Stream, Ssangchi-myeon, Sunchang-gun, Jeollabuk-do,

Korea from 2004 to 2006 (by WAMIS).
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Table 2. Fish species composition investigated at Churyeong Stream and Lake Okjeong, Korea from spring to autumn
2005

Species / Sation 1 2 3 4 5 6 7 8 9 10 11 12 13 Total **R.A

Cypriniformes ¢} o] &
Cyprinidae ¢} o] 3}

Carassius auratus o] 2 3 3 1 2 4 2 12 6 1 36 0.51
Pungtungia herzi £ 117] 20 15 70 16 25 38 24 15 9 9 55 296 4.21
*Rhodeus uyekii 7} A] E-o] 1 2 3 0.04
*Acheilognathus koreensis 2 g2} -+ 2 32 9 45 106 12 15 230125 6 15 25 622 8.86
*Acheilognathus majusculus ZZ 421+ 2 2 0.03
Acheilgnathus rhombeus 3#] 2] 3 23 12 3 41 058
*Acanthorhodeus gracilis 7} A] 3 %] 2] 1 1 11 13  0.19
*Coreoleuciscus splendidus %] 2] 1 3 32 55 33 26 126 10 22 36 30 53 427 6.08
Hemibarbus labeo 3] 11 14 1 26 0.37
Hemibarbus longirostris =} =} 3 3 6 1 5 2 3 6 29 041
*Sarcocheilichthys variegatus wakiyae Z&317] 4 1 28 1 5 1 13 53 106 1.51
*Squalidus gracilis majimae 71 271 5 2 33 6 40 86 1.22
*Squalidus chankaensis tsuchigae & 7) 60 29 32 8 8 11 148 211
*Microphysogobio yaluensis v} 2} 6 11 8 14 8 7 2 22 78 111
Pseudogobio esocinus = %] 9 1 10 0.14
Pseudorashora parva & %-¢] 2 2 3 7 0.10
*Zacco koreanus #7244 10 70 75 185 42 178 40 115 75 60 15 95 960 13.67
Zacco platypus 3] g}n] 92 153 98 120 120 150 135 270 310 185135 75 188 2,031 28.92
*Hemiculter eigenmanni =] 2] 133 380 40 12 26 2 4 597 8.50
Cobitidae =] %2 7} 0.00
Misgurnus anguillicaudatus »] 3-2] 2 2 0.03
*1ksookimia longicorpa <371 2 5 2 8 5 8 17 2 9 11 69 0.98
*Cobitis tetralineata &= 2 4 4 2 6 2 9 6 1 36 0.51
Siluridae v 7] = 0.00
Siluridae v 7] 2} 0.00
Silurus asotus =) 7] 1 1 0.01
*Silurus microdorsalis 7] §-7] 3 1 4 0.06
Bagridae %x}71 3} 0.00
Pseudobagrus fulvidraco %=} 1 1 0.01
*Pseudobagrus koreanus &% 2}7) 1 1 5 4 12 5 1 1 12 42  0.60
Amblycipitidae 57}2 3} 0.00
*Liobagrus mediadiposalis =z} 7} A} 2] 4 6 9 20 15 10 6 70 1.00
Osmeriformes v}c}y] o] 2 0.00
Osmeridae v}o}y] o] 74 0.00
Hypomesus nipponensis ®] o] 7 35 42 0.60
Plecoglossus altivelis 2 ¢] 10 79 155 98 3 44 10 102150 45 60 30 32 818 11.65
Perciformes xo] & 0.00
Centropomidae 74 x| 2} 0.00
*Coreoperca herzi 74 % 3 10 9 8 6 9 45 0.64
Centrarchidae 7 & $-3 7} 0.00
Lepomis macrochirus £%+72 9 13 6 28 0.40
Micropterus salmoides wjj 2~ 53 46 8 3 2 112 1.59
Odontobutidae A2 3} 0 0.00
*Odontobutis platycephala = A}z 1 6 1 1 8 1 2 6 3 3 10 42 0.60
*QOdontobutis interrupta 4 =% A}2] 1 1 0.01
Gobiidae "} %o 3} 0.00
Rhinogobius brunneus & o] 6 11811 5 1 6 1 10 4 4 166 2.36
Tridentiger brevispinis %1 &7 A 7} = 6 17 2 25 0.36
Channidae 7} &x] %} 0.00
Channa argus 7}&%] 2 2 0.03
Total number of species 17 19 20 17 14 21 17 25 20 19 11 9 16 225
Total number of individuals 400 910 504 421 510 490 438 748 920 590 333 189 571 7,024

*Endemic species of Korea, **Relative abundance
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Table 3. Number of individuals of Plecoglossus altivelis at the surveyed station in Lake Okjeong, Jeollabuk-do, Korea

from 2004 to 2005

Year Dai:;t,\'::nth 2 3 4 5 6 7 8 9 10 11 12 13 Total  Lifestyle
04 Oct. 43 43 adult, prelarva
2004 06 Nov. 11 11 post-larva
26 Nov. 70 70 post-larva
10 Mar. 10 10 juvenile
03 Apr. 18 18 juvenile
16 Apr. 9 16 25 juvenile
08 May 17 12 10 2 41 immature
22 May 8 210 75 25 5 35 358 immature
04 Jun. 6 152 88 3 8 3 3 15 278 immature
19 Jun. 30 170 69 2 14 12 15 1 313 immature
09 Jul. 34 65 76 44 5 180 75 135 80 45 19 758 immature
2005 24 Jul. 54 15 12 5 41 29 18 17 9 48 8 21 277 immature
06 Aug. 11 30 32 8 78 49 17 4 4 35 268 adult
24 Aug. 7 18 3 9 62 56 8 8 23 225 adult
09 Sep. 8 34 4 14 6 8 11 85 adult
25 Sep. 42 7 12 61 adult
14 Oct. 68 4 72 adult, pre-larva
29 Oct. 12 12 adult, pre-larva
P. altivels EE———  2C05°] A T8] 24 S (Table 3, Fig. 5).
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H. labeo I (Apr.~ Nov.)
L. macrochirus I (May ~Oct.)
H. nipponensis . (Apr.)
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Station
Fig. 4. Diagram of upper stream range of some fishes in

Lake Okjeong to Churyeong Stream, Korea from
2005.
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Fig. 5. Histograms showing standard length frequency distribution of Plecoglossus altivelis at Lake Okjeong, Korea from

Oct. 2004 to Oct. 2005.
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Fig. 6. length distribution of Plecoglossus altivelis by stations in Lake Okjeong from 2005. The diagrams indicate the
mean (horizontal line), standard deviation (empty rectangle) and range (vertical line).
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