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After releasing more than 1,000,000 fertilized eggs of Plecoglossus altivelis into Lake Okjeong,
Jeollabuk-do, on October, 2001 by KOWACO, they seem to be land-locked. Study on the distri-
bution and ecology of a land-locked ayu, P. altivelis, was performed from Lake Okjeong to
upper streams as Jowon, Churyeong, Oknyedong where consisted of rocky bottom with fast
current freshwater system during April to October. The hatched larva and juveniles descended
from streams to Lake Okjeong and inhabit Lake Okjeong from November to next March. The
sex ratio of female to male was 1:2.70, and the size in standard length of females and males
was similar, in 90~ 220 (142+29.3) mm. During the middle September to the middle October,
they laid eggs on the pebbly bottom of the rapids which are 20~22°C in water temperature and
30~70cm in depth. The number of full-grown eggs was greatly various from 14,283 ~91,500.
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Fig. 1. Collection sites for a land-locked Placoglossus altivelis in Lake Okjeong, Korea.
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Table 1. Lists of the collection sites in Lake Okjeong,
Korea

2
- el .

Stream Site Locality

1 Changan-ri, Sinpyeong-myeon,
Imsil-gun, Jeollabuk-do

2 Hoam-ri, Sinpyeong-myeon, Imsil-gun,
Jeollabuk-do

3 Woncheon, Sinpyeong-myeon,
Imsil-gun, Jeollabuk-do

4 Yongam-ri, Sinpyeong-myeon,
Imsil-gun, Jeollabuk-do

5 Yongam-ri, Sinpyeong-myeon,
Imsil-gun, Jeollabuk-do

6 Samhak-ri, Sinpyeong-myeon,
Imsil-gun, Jeollabuk-do

Jowon

Sinheung-ri, Unam-myeon, Imsil-gun,

7 Jeollabuk-do
Ssangam-ri, Unam-myeon, Imsil-gun,
Oknyedong 8 Jeollabuk-do
9 Sayang-ri, Unam-myeon, Imsil-gun,
Jeollabuk-do

10 Guumpyeong-ri, Ssangchi-myeon,
Sunchang-gun, Jeollabuk-do
Ssanggye-ri, Ssangchi-myeon,
Sunchang-gun, Jeollabuk-do
Yongjeon-ri, Ssangchi-myeon,
Sunchang-gun, Jeollabuk-do
13 Maejuk-ri, Sannae-myeon,
Jeongeup-si, Jeollabuk-do
Neunggyo-ri, Sannae-myeon,
Jeongeup-si, Jeollabuk-do

11

Churyeong 12

14

Neunggyo-ri, Sannae-myeon,

Lake 15 Jeongeup-si, Jeollabuk-do
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Fig. 2. Monthly changes of air and water temperature ("C)
in Lake Okjeong, Korea from 2004.
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Table 3. Fish species composition investigated in Lake Okjeong, Korea, from July to August 2004

Species Stream Jowon Oknyedong Churyeong Lake Total RA™
Station 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Cyprinidae ¢]J¢]3}

Cyprinus carpio ¢J¢] 1 1 0.03

Carassius auratus +-o] 1 5 1 2 9 031

Pungtungia herzi £327] 1 4 4 1 7 15 5 4 7 48 2.10
*Rhodeus uyekii Z}A] 2-o] 2 2 0.07

Acheilognathus lanceolatus ¢} 35 35 1.48
*Acheilognathus koreensis 22} 2 6 45 4 5 5 4 5 15 11 102 4.14

Acheilgnathus rhombeus 7] 2] 1 2 14 0.48
*Acanthorhodeus gracilis 7}A 4= 2] 2 2 0.07
*Coreoleuciscus splendidus 42 2 35 3 40 1.38

Hemibarbus labeo %] 4 5 4 3 16 0.55

Hemibarbus longirostris Zu}x} 35 4 1 2 3 2 49 1.69
*Sarcocheilichthys variegatus wakiyae #%37] 1 9 1 1 22 0.76
*Squalidus gracilis majimae 71 &7} 10 15 65 4 98 3.38
*Squalidus chankaensis tsuchigae 327} 2 8 7 25 75 2 2 7 5 45 278 9.58
*Microphysogobio yaluensis Eu}a} 7 4 2 4 5 3 5 35 121
*Microphysogobio koreensis %2 FA} 4 4 0.14

Pseudogobio esocinus =z FA] 1 2 1 1 1 3 8 17 0.59

Pseudorashora parva #-3-¢] 3 5 3 11 0.38
*Zacco koreanus 244 3 30 4 35 55 30 10 23 217 7.48

Zacco platypus ¥]g}n] 11 120 100 25 45 50 40 37 12 21 125 35 55 45 25 845 29.12

Rhynchocypris oxycephalus 53] 1 5 6 021
*Hemiculter eigenmanni %]z 10 5 17 32 1.10
Cobitidae »] 32|z}

Misgurnus anguillicaudatus =] #-2] 1 1 1 3 010
*lksookimia longicorpa %+&7) 2 5 7 6 5 2 28 0.96
*Cobitis tetralineata 2271 2 27 7 2 40 1.38
Centropomidae 72 % 2}

*Coreoperca herzi 743 3 1 1 2 14 0.48
Siluridae v 7]}

Silurus asotus | 7] 1 1 2 0.07
*Silurus microdorsalis »]-¢7] 1 1 0.03
Bagridae $x}7) =}

Pseudobagrus fulvidraco %z}7) 2 0.07
*Pseudobagrus koreanus =%}l 1 1 1 3 0.10

Amblycipitidae £7}2] 3}
*Liobagrus mediadiposalis z}7}A}2] 2 3 2 2 9 031
Osmeridae »}=pa] o] 4

Plecoglossus altivelis -2-o] 18 5 2 3 3 2 1 2 87 7 30 45 207 7.13
Centrarchidae 7 A ¢33}

Lepomis macrochirus £+72 2 1 5 8 0.28

Micropterus salmoides v 2~ 5 5 2 4 14 12 35 16 101 3.48
Odontobutidae A} 2}

*Qdontobutis platycephala EA}z] 2 1 1 1 1 1 3 10 0.34
*Qdontobutis interrupta 4=%A}z] 1 1 0.03
Gobiidae w}=o] =}

Rhinogobius brunneus 2 o] 2 45 50 15250 5 4 5 2 2 10 4 412 14.20

Tridentiger brevispinis 9127 A5 3 15 55 45 20 138 4.76
Channidae 7}&x =}

Channa argus 72| 1 1 0.03

No. species 1 19 16 18 8 11 10 9 15 10 17 11 16 17 8 39
No. individuals 28 419 240 42 119 402 127 111 101 157 325 73 186204 113 2902

*Endemic species of Korea, **Relative abundance
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Fig. 3. Histograms showing standard length frequency

distribution of Placoglossus altivelis in Churyeong
Stream, Korea from May to November 2004.
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Fig. 4. Histograms showing standard length frequendcy
distribution of female and male of Placoglossus
altivelis in Churyeong Stream and Jowon Stream,
Korea from September 2004.
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Table 4. Sex ratio of Placoglossus altivelis in Lake Ok-
jeong, Korea from September 2004

No. of No.of Total Sex ratio

Stream Date  female male numbers (M/F)
Jowon 11 Sep. 3 8 11 2.67
Oknyedong 4 Sep. 1 2 3 2.00
Churyeong 11 Sep. 16 44 60 2.75

Total number 20 54 74 2.70
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Fig. 5. Gonadosomatic indices (GSI) for females and males
of Placoglossus altivelis in Lake Okjeong, Korea
from September 2004.
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Fig. 6. The number of eggs from the ovaries of Placoglos-
sus altivelis in Lake Okjeong, Korea, from Sep-
tember 2004.
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Table 5. Diameter of the mature eggs of Plecoglossus altivelis in Lake Okjeong, Korea

Standard Weight GSlI

Number Egg diameter

No length (mm) (9) (%) of eggs (mm) Stream
1 216 151.9 21.2 84,850 0.85+0.050 Churyeong
2 193 103.8 20.2 52,350 0.75+£0.082 Jowon
3 188 116.7 234 66,735 0.80+0.031 Churyeong
4 155 58.8 16.5 37,907 0.83+0.058 Churyeong
5 147 50.6 19.2 54,557 0.81+0.055 Churyeong
6 142 48.0 19.0 35,849 0.73+0.055 Churyeong
7 128 32.8 21.4 26,466 0.82+0.053 Churyeong
8 132 31.2 22.0 26,716 0.82+0.082 Churyeong
9 116 254 17.1 18,035 0.82+0.061 Churyeong
10 108 17.6 17.7 14,283 0.83+0.036 Churyeong
Mean +SD 0.81+£0.040

99 1190 A 21.6+2.70%, 47 7.9+1.53%= A
43l9iTh o] F Algle] o] Fo WA 104 14YUell= oF
7] 3.942.23%, 27 2.2+1.01%2 F£3] 7143k
of - 4 BF ARG EASE 47 A o2 2}
o]2 Wo|x| ostt}(Fig. 5). AFEt7]Ql 99 =ES 27
2 zE35e HE 2AEMEY 234 (n=18)%
40,119+22,564 (14,283~91,500)/1 92, & =7)
(n=10)= 0.81+0.040 mm= 734 et} (Fig. 6,
Table 5).
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Fig. 7. Spawning behavior of Plecoglossus altivelis in
Churyeong Stream, Korea. A. egg deposition; B.
sperm ejaculation
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Water velocity : 25~ 65 cm/sec

Fig. 8. Schematic figure showing a relation between egg
deposition (black spots) and the direction of water
flow (arrows) on spawning bottom in Plecoglossus
altivelis.
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