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

Kim, Ik-Soo Myeong-Hun Ko and Jong-Young Park
Faculty of Biological Sciences, Chonbuk National University, Jeonju 561-756, Korea,
Institut for Biodiversity Research, Chonbuk National University

ABSTRACT: Population ecology of Cobitis tetralineata was examined at Churyeong Stream, Seomjin 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
1,2881583(474~2,976), egg diameter was about 0.98t0.1 mm. C. tetralineata 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-ri,
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

Station width (m) width (m) depth (cm) type M S G P C B No. RA(%) No. RA(%) Remarks
1 5~7 3~4 50~70  Aa-Bb - - - 10 9% - - - 31 8.37
2 7~10 3~4 50~100 Bb - 5 5 10 60 20 11 4.82 35 15.40
3 5~7 1~3 50~100 Aa-Bb - 30 40 30 - - - - 28 4.90
4 20~30 3~5 50~70 Bb - 10 10 40 40 - 37 551 105 15.60
5 20~30  10~15  30~120 Bb - 10 20 5 15 - 69 11.10 42 6.75
6 20~30  7~10 30~70 Bb - 10 5 5 30 5 35 4.43 39 4.94
7 40~50  10~30  20~40 Bb - - - 70 30 - - - 23 6.50 RCW
8 40~50  15~20  20~50 Bb - - - 60 30 10 1 0.16 11 1.74 RCW
9 40~50  10~30  100~250  Bb - - - 30 60 10 2 0.95 18 8.53 RCW
10 40~50  20~30  50~100 Bb - - - 20 5 30 - - 2 0.23 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.

Tresampay
5

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.
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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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Fig. 5. Length frequency distribution of Cobitis tetralineata in the
Churyeong Stream populaton at Bokheung-myeon, Sunchang-
gun, Jeollabuk-do, Korea, 2004.
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tetralineata in the Churyeong Stream at Bokheung-myeon, Gambetta's zone 3] H3 7F=oA 7| Slo1X 2 H(Fig. 7. A-2),
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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. Ju. 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  90.0 100 100 100 100 100
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 2.0 4.8 141 123 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
(3140, %193) in the Churyeong Stream at Bokheung-myeon,
Sunchang-gun, Jeollabuk-do, Korea from 2003 to 2004.
Vertical lines show SD.

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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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, PI: Pli-
ma, Br: Branchioda, Co: Copepoda, Am: Amoebida, Ep: Ephe-
meroptera, OAL: Others aquatic insecta, Ot: Others
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T AR, $SR7F A JERRAL 3l wet ols
o] Hl&L wopA|al Zu{9t a7bR7E 343 SIS
o EHERE X0} Ao] BF [0~15%2 H3 HEE =
A}=]IThFig. 12. B).

B. Size (n=27)

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.

SN Cobitis tetralineata®] WA= el 283

X
re re
(r o oy Z{N

RIS

i
>,

17
1>

% Wsket A4 AjAE st
T A JHAE WskE Goliy] st Wi

2 =
=
X

>

ofy

{1 O&\é‘
g
2
=

S

=

rr

o

offt

N

ro,

i

4z
o,

[\S)

ofr

2

te] 109704 Ad2le] Ba= AT A2l 497} 9o
BAE Holr =4 Yelsar, 597 69l @A A
AN AE(Fig. 13. B) T3 25w} vlSshA| UEel
Aol =2 A17|9 493 8o ShitslAl e

=
o,

SN

A

R

o T% o e me BN

ol
38
&

C. tetralineata= 337 F8AY] F - FFAG =2 vl&
2 SFsloy FdRv shRE
At MAAE o] =eAu A9 AAE o= wejr}
Q1 ol T2 AAEka gl ol#fgh AaA] EAL e
Cobitis%s A+ 71537, C. hankugensis, C. lutheri, 3357,
C. pacifica®t VIS B3-S BT S ¥ 2002). SAEAF
1 I longicorpa= S3ANA C. tetralineata®} V7 IAZ F -
A G Al S8 AARE L longicorpas H 3Rk
2| Z28@3taL C. tetralineata= B2 S FF[7HA] A28t
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A. Prey weight
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B. Feeding individuals rate

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.



284 7)

T

19
B

lineata= &p%o] Hefolm o] =7 3ol Hxiate] A2st
AR I longicorpa= 5] C. tetralineata® 2122 Kt} H]
WA wam 24y 2 o] Folxl oA A2kt wEbA
C. tetralineata®} I. longicorpa= 22 A4 oAFZ AeF A
A7} BlBARE MR T2 SPs dA oM AARAE &
glato] F AAS St 7 F B 3ES WA B3 A
S AoE Azte: o)e} 22 MR FE] S tE o
2] T/ FrolfelME vehubet] 29 2to]Z Qg A
SEELX], Phoxinus phoxinusSt 73 5X], Rhynchocypris kumgangen-
sisQ] AAA] B2 5 2002), &0l WE B30, Gobiobotia
brevibarba®} F-7-2, Gobiobotia macrocephala®] 2122 ¥2)(H
2002), E2RLZ Q13+ Microgobius gulosus} Gobiosoma robus-
um®) A2 E-2)(Schofield 2003) 5-°0] Bk

C. tetralineata®] B2 T34 AFZ -20] 13T ©]3<l
39 TEHE 109971 v gro g ue) 85ea, 1€
FH ol 297k = shd wie 0.2 shal So7) 4Es)
Atk ol EAL T4 R SHS= I longicorpast Wi$-
AR AT 31, 2005), 6 C taenia®] 73-${(Bohlen
2003)% 39HE AFtste] 109704 &Fstal o] o= Ref
£07 1 g7t dEditial st AF &5 FVt C o
etralineata®} YAFFO Y F&0] 11~14TY W A4 WE&E
o] I 4~6TY W& Yo] &5 HETL st &0
A9 AerE Aols ATk B3 C weniad] YF5T7I=
Robbotham (1977)¢] 84402 B 1S}HA|TE ©]3 Bohlen (2003)
< ofAdole} st 9] Aol H

A A JAME= FFIN, I koreensis (7 1978), F-2HE
W, L pumila (A2} ©] 1984), I longicorpa (A3} 31 2005)9} 20|
394 ool yehar ezl A Blsl o] A W
WAL Ao A7) Qlojxe AolE HAh

A FEE A TR ARY)E 7)1l JEhve
Z4%} (lamina circularis) &2 A FAE =, F8l & 13~
1470€ o] $5RE Weslr] AlAtste] ozt EE AT o]
g 2Ante] WA= [ longicorpast AASHAHAF I,
2005). AHIE( /%) 0572 F3 ] Blste] ¢Hlo] S-AlsHA
Bl C. lutheri (A3 7 1988)2] 0.65, I hugowolfeldi (] 2003)
9] 0.60, I koreensis (7} 1978)2] 0.75, L longicorpa (3} 1L
2005)2] 0.659F FAFSE o2 YeRIAIT, L pumila (A3 ©]
1984)9] 1.029}= ztol& Bk AAA Ayt 2 595
B 8Y7A] C. tetralineata 3L AZSHHE9] A& o)dS HY
=, o]2fg whEHol= fejuet v C. lutheri (73}
7 1988)2} 707} Balitoridae 2] 2w %], Lefua costata®ll A Lt
ERgo] BuEanA 1997), €159 A C palpudica, C.
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(Bohlen 2000). C. lutheri®] WHE-Hol= 4€HE Yehir] A=}
ste] 6ol 9% = S o] FaL 9Y7HA] YERdTha st(
I} A 1988) C. tetralineata®} 3792 22 692 YEPIAN &
A717 HlE QlojXe AtolE Bl ole|gh Wl

5 I. Ecol. Field Biol. 29 (3)
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AHEA7)E 200300 TEREEH S, 2004990= 69
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219972, b). H=3F A¥HH 0 2 ofF= AT whet ZAjE o]
(potential prey)2] 2|7} A3 (Wootton 1976) 221744 2 A
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317 exskt). SHAINE 39 NH A AEe 543] ksl 499
AL o] FUAL o]F thA] FAste] 6ol W FAE KA
3 o] 7Kl 9ol 7 WA S o] & F oA ek
o} o] T 9 AL Aty Yt sty Ad2lEk]
7V Z102 Holm 597} 69 HAg AL 479 ¢
Z Q18 AR ngto 2 FtH) 4 SHEQ I longicorpa
(AF} 312005) % A4 T7F W3kt A4 JHAIEN A HIsg 7
S BT

2

)

=3E7N, Cobitis tetralineata®] YE}E 4217
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