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Population Ecology of Korean Sand Loach Cobitis tetralineata
(Pisces; Cobitidae) in the Seomjin River, Korea

Kim, [k-Sco, Myeong-Hun Ko and Jong-Young Park
Faculty of Biological Sciences, Chonbuk National University, Jeonju 561-756, Korea,
Institute for Biodiversity Research, Chonbuk National University

ABSTRACT: Population ecology of Cobitis tetralineata was examined at Churyeong Stream, Seomijin River,
Korea. C. tetralineata inhabited on the sand bottoms with 10~20 cm/sec in current velocity, and 30~150 cm
in water depth. This species was active on the sand during the daylight hours from March to October, but they
hibernated in the inside of the sand during the winter season. Sex ratio of female to male was 1: 0.57, and
female was 20~30 mm (TL) larger than male. The age group of C. tetralineata (female) population showed
that the 20~40 mm group is 0+ years old, the 45~65 mm group 1+ years old, the 65~90 mm group 2+
years old, and the group longer than 90 mm over 3 years old. Males 13~14 months old after hatching had
lamina circularis at the base of its pectoral fin as a secondary sexual character. And in its spawning season,
lateral color pattern of male was changed as a sexual dimorphism. The spawning season may be from late
June to middle July, 22~26°C water temperature. The average number of mature eggs in ovary was about
1,288+583(474 ~2,976), egg diameter was about 0.98+0.1 mm. C. tefralineata fed mainly on Chironomidae,
Arcellidae, Branchioda and Algae. The feeding rate was the highest in April and September, but they did not

fed in the winter.
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Fig. 1. A map showing the collection sites of Cobitis tetralineata
in the Churyeong Stream, Jeollabuk-do, Korea.

St.1: Bongdeok-ri, Bokheung-myeon, Sunchang-gun, St.2: Banwol-ri,
Bokheung-myeon, Sunchang-gun, St.3: Dongsan-ri, Bokheung-myeon,
Sunchang-gun, St4: Nongam-ri, Bokheung-myeon, Sunchang-gun,
St.5: Nongam-ri, Bokheung-myeon, Sunchang-gun, St.6: Jupyeong-ti,
Bokheung-myeon, Sunchang-gun, St.7: Seokbok-ri, Bokheung-myeon,
Sunchang-gun, St.8: Dogo-ri, Ssangchi-myeon, Sunchang-gun, St.9:
Unam-ri, Ssangchi-myeon, Sunchang-gun, St.10: Obong-ri, Ssangchi-
myeon, Sunchang-gun, St.11: Maejuk-ri, Sannae-myeon, Jeongup-si,
St.12: Neunggyo-ri, Sannae-myeon, Jeongup-si
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Table 1. The environmental conditions and occurring frequencies of Cobitis tetralineata and Iksookimia longicorpa at the studied stations in the
Churyeong Stream, Jeollabuk-do, Korea, 2004

River ' Water Water River Bottom structure (%) C. tetralineata L longicorpa Remaks
Station width (m) width (m) depth (cm) type M § G P C B No. RA(%) No. RA(%)
1 5~7 3~4 50~70 AaBb - - - 10 90 - - - 31 8.37
2 7~10 3~4 50~100 Bb - 5 5 10 60 20 11 482 35 15.40
3 5~7 1~3 50~100 AaBb - 30 40 30 - - - - 28 4.90
4 20~30 3~5 50~70 Bb - 10 10 .40 40 - 37 5.51 105 15.60
5 20~30  10~15  30~120 Bb - 10 20 55 15 - 69 11.10 42 6.75
6 20~30 7~10 30~70 Bb - 10 5 50 30 > 35 4.43 39 4.94
7 40~50  10~30  20~40 Bb - - - 7 3 - - - 23 6.50 RCW
8 40~50  15~20  20~50 Bb - - - 60 30 10 1 0.16 11 174 - RCW
9 40~50  10~30  100~250  Bb - - - 30 6 10 2 0.95 18 8.53 RCW
10 40~50  20~30  50~100 Bb - - - 20 5 30 - - 2 023 RCW
11 30~40  10~20  30~100 Bb - 5 5 15 60 15 41 6.57 13 2.08
12 150~200 150~180 100~500 Be 90 - - - - 10 5 0.05 - - In lake

River type: by Kani (1944), 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: Boulder (256 mm<) -by Cummins (1962), RCW: River conservation work, No.: Number of individuals, RA: Relative abundance.
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Fig. 2. Monthly changes in the air and water temperature in the
Churyeong Stream at Bokheung-myeon, Sunchang-gun, Jeo-
llabuk-do, Korea from March 2003 to October 2004,

AR K0 St |, 39] 2R 5202 AL, TR o] oz} A £ o] Foiz XolM FZE A5
Zacco temminckii (N ERE 538%)7F $HAEO R 2Rggy, R C terdlineata BT} F7A FESA0H S ME )

o EL WEX], Rhynchocypris oxycephalus (21.3%)9} <& o U wE vlEe BArkTable 1). SHRR 1A 1 longicor-

7N, Tksookimia longicorpa(11.8%) = YENE O C. tetralineata= & paZ} C. tetralineata BT} O ASHA 2T YL F3 219
3R] estth AR A9 St 2, 4, 5, 6(Fig. 3)ollxlE 13~19 73F AR SRR A4E Eafo Hlgo] Hel Y 4 Y
Zo] 2HEYP oW $HELE FEHOZ Z temminckii (30.5%) £0] Folx)7] Mo 2 Ak Aol ST AR
2 Yelyty, ob ¢ 4Ee Sabu, Z platypus (17.7%)9F 2=k St. 1201 = I longicorpa= A281A] etk

5, Acheilognathus koreensis (15.8%), I. longicorpa (9.5%)% ZA}

Ak 1 vholl C. tetralineata (1.5%), 70BN, Squalidus gracilis 8Z A7

majimae (3.6%), & 171, Pungtungia herzi (3.3%), SAFe, Odon- C. tetralineata®) BT A= (8T F£7)9) dF% F7|2
tobutis platycephala (23%) 59 402 Uehdth 28 A9el  prol 2ARSISITE 98 F71% DAY AikFg 2) R L

g
SL7~102 14~23%9] o}F7h 28T, SHEL Z play- o] §~10721 38 Z&2E sputsel 4 vk BESS of



280

Zacco temmincidl

Zacco platypus
Acheilognathus koreeasis
Iksaoidmia longicarpa
Cobitis tetralincata
Squalidus gracilis majimae
Pugginaeia herzi

COdontobutis piatycephala

130.48

T rTs
T hsao
[ o0
17580

L1358

[]3.34

]2.27

Carassius awratus ] 1.17
Rbinogobivs broasevs {]1.17
Microphysagobio yalvensis []1.15
Odaatobutis igterrupta [11.01
L1531 N
0 10 20 30 4Q
Relative abundance (%}

Otners

Fig: 3. Relative abundance of collected fishes in the upper Chur-
yeong Stream (St. 2,4,5,6) at Bokheung-myeon, Sunchang-
gun, Jeollabuk-do, Korea, 2004.
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Fig. 4. Appearance frequency (20 m’) of Cobitis tetralineata at
intervals of two hours of a day in the Yocheon Stream at
Bokheung-myeon, Sikjeong-dong, Namwon-si, Jeollabuk-do,
Korea from 27 August 2004.
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gun, Jeollabuk-do, Korea, 2004.
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Fig. 6. Relationship between total length and body weight of Cobitis
tetralineata in the Churyeong Stream at Bokheung-myeon,
Sunchang-gun, Jeollabuk-do, Korea.
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Fig. 7. Sex dimorphism of Cobitis tetralineata in lateral color pattern.
A-1 : male (normal), A-2 : male (dimorphism), B : female
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Table 2. Monthly change of gonad index and sex specific color pattern ratio in Cobitis tetralineata from the Churyeong Stream at Bokheung-myeon,

Sunchang-gun, Jeollabuk-do, Korea from 2003 to 2004

2003 ~2004
Month Total
Jan.  Feb. Mar. Apr. May  Jun Jul. Aug.  Sep. Oct. Nov. Dec.
No. of Female 12 20 30 24 58 40 30 8 39 25 47 7 340
investigated
specimen Male 7 13 20 14 23 17 15 8 27 18 26 5 193
Dimorphism type” - - - - - 150 100 - - - - -
Female
Normal type 100 100 100 100 100 850 900 100 100 100 100 100
Dimorphism type - - - - 42.1 802 562 167 - - - -
Male
Normal type 100 100 100 100 479 198 438 833 100 100 100 100
Female 1.6 2.1 20 4.8 14.1 123 2.7 1.8 1.7 1.7 1.8 2.1
GSI (%)
Male 0.5 0.8 0.9 1.1 23 23 0.9 0.5 0.5 0.5 0.5 0.5

Dimorphism type*: Gambetta's zone 3 disappear more than 30% and the wide of it decrease over 50%
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Fig. 8. Monthly change of gonadosomatic index of Cobitis tetralineata
(5140, £193) in the Churyeong Stream at Bokheung-myeon,
Sunchang-gun, Jeollabuk-do, Korea from 2003 to 2004.
Vertical lines show SD.
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Fig. 9. Fecundity of Cobitis tetralineata in the Churyeong Stream at

Bokheung-myeon, Sunchang-gun, Jeollabuk-do, Korea from

2003 to 2004.
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Fig. 10. Frequencies of foraging behaviors by Cobitis tetralineata in
the Yocheon Stream at Sikjeong-dong, Namwon-si, Jeol-
labuk-do. Korea. 2004. Vertical lines show SD.
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Fig. 11. Percentage of number and volume of animal prey taxa from
the intestine of Cobitis tetralineata in the Yocheon Stream
population at Sikjeong-dong, Namwon-si, Jeollabuk-do, Ko-

“rea from January to November 2004. Ar: Arcellidae, Pl: Phi-
ma, Br: Branchioda, Co: Copepoda, Am: Amoebida, Ep: Ephe-
meroptera, OAL: Others aquatic insecta, Ot: Others
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Fig. 12. Changes in feeding habits by season (A) and size (B) of
Cobitis tetralineata in the Churyeong Stream at Bokheung-
myeon, Sunchang-gun, Jeollabuk-do, Korea from January to
November 2004.
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Fig. 13. Seasonal change of prey weight (A) and feeding individuals
rate (B) of Cobitis tetralineata (n=226) in the Churyeong
Stream at Bokheung-myeon, Sunchang-gun, Jeollabuk-do,
Korea, 2004.
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