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Community Structure of Fish and Inhabiting Status of Natural Monument Cobitis choii in the Baekgok
Stream, a Tributary of the Geum River Drainage Systrem of Korea by Myeong-Hun Ko, Yang-Ki Hong, Hae-
Lim Kim and In-Chul Bang* (Department of Life Sciences and Biotechnology, Soonchunhyang University, Asan 336-745,
Korea)

ABSTRACT Community structure of fish and inhabiting status of natural monument and endangered
species, Cobitis choii were investigated in the Baekgok Stream, a tributary of the Geum River drainage
system of Korea from May to November 2012. Ten-15 fish species inhabited upper stream (St. 1 ~ St.
3) with a Aa or Aa-Bb river type composed of mostly pebble and cobble bottoms. 15~ 21 species did
middle stream (St. 4~ St. 5) with Aa or Aa-Bb type composed of mostly cobble, boulder and pebble
bottoms. Nine species did Reservoir Baekgok (St. 6) with composed of mostly mud bottoms, and Seven
species did Reservoir Baekgok outflow (St. 7) with Aa-Bb type composed of mostly boulder and cobble
bottoms. And 20~ 23 species did lower stream (St. 8~ St. 9) with a Bb-Bc type composed of mostly
cobble and sand bottoms. A total of 35 species belonging to ten families were found in the stream
during the survey. The dominant species were in the order of Zacco platypus (34.7%), Pungtungia
herzi (9.4%) and Microphysogobio yaluensis (9.0%). Other abundant species included Tridentiger
bifasciatus (8.2%), Pseudogobio esocinus (5.9%), Carassius auratus (4.6%), Squalidus chankaensis
tsuchigae (3.7%), Rhinogobius brunneus (3.0%). Among residing species, ten (28.6%) species were
endemic to Korea, one (Cobits choii) was endangered, and two (Micropterus salmoides and C. cuvieri)
were non-indigenous. Natural monument and endangered species, C. choii were only inhabited St. 5,
and they are inhabited 30~ 100 cm in water depth, sand bottom and slowly velocity. Using the mark-
recapture method, populations were estimated at 7,838 +6,290 individuals. Age group in May
estimated from total length indicated that the 38 ~ 45 mm group is 0 year old, the 46~ 60 mm group is
1 years old, the 61~ 80 mm group is 2 years old, and the 81 ~93 mm group is more than 3 years old.
Condition factor (x 10%) was 0.36~ 0.39 and 0.35~ 0.38 for female and male, respectively, and they are
13.5% were infected with parasites (digenea). We are discussed the health status, threats and
conservation strategies of C. choii in the Baekgok Stream.
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Fig. 1. The study stations of ichthyofauna in Backgok Stream, Chung-
cheongbuk-do, Korea from May to November 2012.
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Table 1. Physical characteristics of each station in Baekgok Stream, Chungcheongbuk-do, Korea, 2012

‘ River width Water width Water depth : Bottom substratum (%)*
Stations River type

(m) (m) (m) S G P C B
St. 1 25-30 5-7 0.2-0.7 Aa - - - 10 30 60
St. 2 30-40 4-6 0.2-1.0 Aa - - - - 20 80
St. 3 50-60 20-25 0.2-1.0 Aa-Bb - - 10 20 40 30
St. 4 70-80 25-30 0.2-1.0 Bb - - 10 20 50 20
St. 5 150-160 30-100 0.2-2.0 Bb-Bc 30 50 10 - 10 -
St. 6 170-200 150-170 1.0-3.0 Be 80 - - - 10 10
St. 7 180-200 10-15 0.3-0.7 Aa-Bb - - 10 10 40 40
St. 8 150-180 40-70 0.2-1.0 Bb 10 20 20 20 30 -
St. 9 150-200 15-30 0.3-1.0 Bb 10 30 10 - 40 10

*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).

Table 2. Water environmental factors measured at the study stations in Backgok Stream, Chungcheongbuk-do, Korea, 2012

St Water temperature (°C) Conductivity (us/cm) Dissolved oxygen (mg/L)
tations
May Jul. Sep. Nov. May Jul. Sep. Nov. May Jul. Sep. Nov.

St. 1 19.4 21.6 17.5 10.1 114 115 151 145 9.00 9.89 9.01 8.95
St. 2 16.8 21.6 16.2 9.9 184 177 240 198 9.80 9.26 8.20 8.37
St. 3 18.5 22.9 17.7 10.1 123 192 265 203 11.00 10.22 8.75 7.23
St. 4 18.4 24.3 18.5 9.8 158 186 204 206 9.70 7.85 9.26 8.47
St.5 19.8 244 20.6 11.6 158 153 230 182 9.10 8.62 9.37 8.96
St. 6 20.8 22.5 19.3 9.5 124 158 214 178 8.00 8.99 9.31 8.21
St. 7 17.8 22.4 18.6 15.4 152 206 153 252 6.50 4.94 6.50 6.60
St. 8 19.4 25.6 19.0 134 179 217 181 316 17.80 12.38 6.86 10.01
St. 9 21.3 27.0 19.0 11.7 173 207 181 247 10.50 9.57 5.36 9.52

150~170 m, 4 1.0~3.0mg 2, s 2 H=2 o 24 =A Yepgt} (Table 2).

Fo17 gl
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7} St. 9= dFFo] 150~200 m=Z §-AFsIG ok =& St
8o] A FTALZE glsled 40~70m=E ¥gjor} St. 9= 15~
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ciatus, B o), FE7 Squalidus chankaensis tsuchigae, 223
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el St. 62 43} 9%o] AAHA I)etn]e} FEA, o
Carassius auratus, W2~ Micropterus salmoides, 2|2] Hemi-
culter eigenmanni, 5o Pseudorasbora parva 50| $-*|&}
qom, FAp2] F-& A St 7 43 7] AAH
R gt et REAAS, AN, 5317] Fol s
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o] MAFRow Ietn|e} E317], Eulx), o, ZFA|
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Table 3. List of fish species and number of fish collected in Baekgok Stream, Chungcheongbuk-do, Korea, from May to November 2012
Stations
Total ~RA* Remark**
1 2 3 4 5 6 7 8

Cyprinidae ) ¢] 3}

Cyprinus carpio ©J o] 1 24 25 049

Carassius auratus -] 4 1 4 8 22 1 140 57 237 4.64

Carassius cuvieri ™ 5-o] 15 15  0.29 Ex

Rhodeus ocellatus E‘_%‘g}%ﬂ] 5 5 0.10

Acheilognathus lanceolatus ‘J A5 14 49 63 1.23

Acheilognathus rhombeus 3*| 2] 17 21 38 0.74

Acheilognathus chankaensis 71X '3 #] 2] 17 17 0.33

Pseudorasbora parva 7+%-o 4 1 12 52 12 81 1.59

Coreoleuciscus splendidus %2 5 3 0.06 E

Pungtungia herzi &317] 58 49 43 12 1 11 253 52 479 9.38

Squalidus gracilis majimae 7] 27) 18 83 3 104 2.04 E

Squalidus chankaensis tsuchigae Z+27) 18 87 83 188  3.68 E

Hemibarbus longirostris &} 14 34 20 19 9 5 5 46 152 298

Hemibarbus labeo Y] 3 22 25 0.49

Pseudogobio esocinus 23 T4 19 7 27 11 78 101 57 300 5.88

Abbottina springeri <j|wj 2] 3 7 8 26 44 0.86 E

Microphysogobio yaluensis Zv}A} 16 72 13 138 43 176 458 897 E

Rhynchocypris oxycephalus ¥ S-%] 58 2 60 1.18

Zacco platypus 3] 21| 199 152 181 175 185 122 130 323 307 1774  34.74

Opsariichthys uncirostris amurensis I12] 5 3 8 0.16

Hemiculter eigenmanni %] 2] 1 12 5 18 035 E
Cobitidae v] 3] 2}

Misgurnus anguillicaudatus V) 3-2] 3 8 11 4 3 4 4 2 39  0.76

Misgurnus mizolepis v H-2}X] 1 1 002

Iksookimia koreensis FZ7N 34 6 39 20 5 14 22 140 2.74 E

Cobitis choii 1] 1%7}] 130 130 2.55 E.En,Na

Cobitis lutheri AZZ7) 5 41 22 68 1.33
Bagridae 52}/ 2}

Pseudobagrus koreanus 3A}7) 5 5 0.10 E
Siluridae v 7] 2}

Silurus asotus ™| 7] 2 2 004
Amblycipitidae 57} 2] 3}

Liobagrus mediadiposalis A}7}A}2] 1 1 0.02 E
Adrianichthyidae 4-A}2] 3}

Oryzias sinensis 9542 3 3 0.06
Osmeridae B} 18] o] 3}

Hypomesus nipponensis ¥ o] 1 1 3 5 0.10 L
Centrachidae 73 A $-¥ 3}

Micropterus salmoides W 2~ 2 15 16 2 35 0.69 Ex
Odontobutidae F-A}2] 2}

Odontobutis interrupta 3 =3-A}2] 2 1 4 1 2 10 0.20 E
Gobiidae "}=-¢] 3}

Rhinogobius brunneus % 0% 8 1 44 28 33 5 10 26 155 3.04 L

Tridentiger bifasciatus %1271 A 7} = 34 193 107 55 13 14 416  8.15

Number of species 10 11 14 15 21 9 7 20 23 35

Number of individuals 411 268 500 511 844 277 216 1144 935 5106

*RA: Relative abundance (%), **E: Korea endemic species, En: Endangered species, Na: Natural monument, L: Land-locked form, Ex: Exotic species

SEEE
=3 97 AHA
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wA wo] AAl5a )9l (Table 3).
B 103} 35% 510670774 A
s)ehu] (34.7%)H 3 oFSAHFS =

7] (9.4%) 8} EwkA} (9.0%) %0
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(A) Z platypus R T
P. herzi I 9.33
M. yaluensis | N 3-97
T. brevispinis |l R 8.5
P. esocinus | 5.88
C. auratus | 4.64
S. c. tsuchigae R 3.68
R. brunneus 1 3.04
H. longirostris 1R 2.98
I. koreensis 1R 2.74
C. choii 1R 2.55
S. g. majimae R 2.04
P.parva W 1.59
C. lutheri W 1.33
A. lanceolatus Wl 1.23
R. oxycephalus W 1.18
A. springeri | 0.86
M. anguillicaudatus | 0.76
A. rhombeus 1 0.74
M. salmoides 1 0.69
Others Il 231

0 10 20 30 40

Relative abundance (%)

(B)  Z platypus R 1
M. yaluensis [ | 6.35
C. choii | | 5.40
T. brevispinis |1 .63
S. c. tsuchigae N 1031
P. esocinus I °.24

C. lutheri | 486
R. brunneus | 391

H. longirostris i 1.07
C. auratus W 0.95

A. springeri | 0.83

I koreensis | 0.59
M. anguillicaudatus | 0.36
O. u. amurensis | 0.36
H. labeo | 0.36
M. salmoides | 0.24
O. interrupta | 0.12
M. mizolepis | 0.12
H. eigenmanni | 0.12
P. herzi | 0.12

C. carpio | 0.12

0 5 10 15 20 25 30

Relative abundance (%)

Fig. 2. Relative abundance between total (A) and St. 5 (B) of the fish species found in Baekgok Stream, Chungcheongbuk-do, Korea from May

to November 2012.
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(2011)°] 53} 15505} Rate). $H5S Teko) 21.9%), of
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°l

EAAYS (127%), FE7 (10.3%), 2 FA] (9.2%), A&
27\ Cobitis lutheri (4.9%), Do) (3.9%) <o 2 A3t
(Fig. 2B).

3) E’SEJH. U RAE 24

XJlﬁls}i EE XVMW Jl'v’}ul‘iiv—ml of-9-%F2 St 1~3,
St. 80|A] 3177}, St. 53} St. 9ef|A] Zm}zA}, St. 444 T2}t
], St. 60| A FHEAY, St. 7oA FIEAHAIH o2 Vet
2% %4> (Dominace index)¥ St. 7¢] 0.8622 7}1A =
ofom, 7 ooz St 2, St 6, St. 47} 0.72~0.752 =A
Yebdoen St 571 0382 7FA gkt Eoeke x5
(Diversity index) St. 97} 2.300.2 7} =9ty 71 of&o
2 St. 8, St.5,St.30] 206~2200 2 =A et on, St
70] 1.112 7} Ui}l 2455 A4 (Evenness index)+=
St. 30] 0.782 7} &=9t3, 1 tfgo= St 8, St. 9, St. 5,
St. 10] 0.71~0.732.2 =A vepdon St. 7¢] 0572 7}
A Jokr}l 2FH v x4 (Species richness index)= St. 97}
3.222 =4 yElygten 1 trg&o g St 5, St 89]
2.70~2.972 E=9tom St.70] 1.122 7} walc) oA =
o7 wWlIx| 4R} TSR] §ZE2]A el St 67} St. T E
THez2 HAE APt 2 o Fok=e F4EE
FEPE A5k dokom, shRAI9el St 9st St 8, WA

] fF45el St 5 S e Ue ub Fookr el 2
=, FT5E A7t B4 vebstoh(Table 4). o] 3 4]
Mg &3t §AL= gk (Primer 5.0)2 AAFsE 23} Fig. 33}
o] vebdEdl, A Ao (St 1~3), F74] o (St. 4~
. 5), WA 7] (St. 6), WA 2] K- (St. 7), A

£ 4

D R

wn
—



BHIXol O{RTE E MAV|EE 0SB MAIA 105
Table 4. Community indices at each station in Backgok Stream, Chungcheongbuk-do, Korea, from May to November 2012
Stations
Index
1 2 3 4 5 6 7 8 9

Dominance 0.63 0.75 0.51 0.72 0.38 0.74 0.86 0.50 0.52
Diversity 1.63 1.38 2.06 1.73 2.18 1.52 1.11 2.20 2.30
Evenness 0.71 0.58 0.78 0.64 0.72 0.69 0.57 0.73 0.73
Species richness 1.50 1.79 2.09 2.24 2.97 1.42 1.12 2.70 3.22
St. 1 A2 AY Zacco koreanus, 27| 32] Lefua costata 432 o]
o, Aol Zashdont @ 2AAE SAEA wkeh o2
Mze Fol ol 370 e AAATI} B3y A3
S Azt ALY HFA AAE obs2e AGS 2PSA 2
sta B WEe R FRI FAL o] FXA] gsty] WEL
s 2 REE, Q% £50) A g4 e Ae Hz
F43) ZasiiAt AN ANel] e 49
ST gomERe) 2854 109 3558 A2 34 AFsh vl
St. 8 W3] Bw XHeo] 93} 44F (3 S, 2012b), B]5H 103}
o MG . 2005), 2742 33} 3634 52010, 342 8
3} 36%: (], 2001), 74 63 315 (42 ©], 2006)0] A4
.6 foim waelel AW MeARGE e} §Hu

2 20 60 80 100 B wx 2749 2R vlwd fA1ek e

Similarity

Fig. 3. Dendrogram for the cluster analysis based on similarity index
of the fish species found among the study stations in Baekgok
Stream, Chungcheongbuk-do, Korea, from May to November 2012.

(St. 8~9)2.2 H o]z om,

Frelel A7kl

4) 0{F4 Hl

WAt o Fa A7 ATALADR AL
Aol FALR T o] FoiF & W A A A AR o] FolA]
A ‘3%‘3}‘4 A32F A=At 24 S WA s S
Z23&o]FE= Lee and Lim (2006a)= 43} 7%, Lee and Lim

(2006b)+= 444— 9, Lee and Lim (2006¢)+= 4JJr 20072 1
T 63} 23F0] Z¥3}% 3L, ME (2009)= WA A 9
yeol wla g AAAE 2ASe] 33} 1558 wasee
o M3 2] 5 3] ARALPHHKRC 2011l
A 83} 23F o] AMAlsl= o7 W IE gt (Table 5). ¥ %
A= Wl ARG BE SRR GA7MR] 97 X AHE AA
el < 431 ok AT A 103 3550 FGaHd o)
A Aro Fol Z33H olF HEelel E
=71, #12], 52| Hemibarbus labeo, 118] Opsariichthys unci-

=
=

=

ko
e

TLe}R] Misgurnus mizolepis, 9 54AME]
NEA A2lo] gel=glon, ZE7)

Gnathopogon strigatus, 27 Squalidus japonicus coreanus,

roStris amurensis, ﬂ]

\_

Oryzias sinensis 1%

2. D=3 MAdE

=X

1) MADHA &= =5

n| 557 St 5-4 fréro]l mE]ar el majjeol 4l
0.3~1.0mgel o] Aoz xAlsla gt B9 12 =
Al M= 112AE £83te] 9F wjx=n]o] =]
Z uhFslon, 1Y Fd 23 RAMS AAEhe] 2837)
Ag 233103 H25 NA = AR =F 02
% wiA =u| g A3t urFEldTh GA] 1FY Fol 3
2k A AlAEle] 24270415 28319l o 23 A
A 12 2AF o) 23] 30A|, 23} 2AL o 24] THAIA
o} g2t AANAISE 221 =AF o) 8,023+7,125704), 3
2} W] 6,865+6,08970 4] (1X-2A])8} 8,627 +5,65670 4] (23}
EA)7} FAF ] o] Foll= Tt 7,838+£6,2907 A 71 A4
o= FAHIG

7Hee] 13} ZALIAME 6870AS £33t A Sl 33
AN L FAFEte] =Ag & wRElglen, 1Y e 2
2b 2AMS AL S6/0Al S 28313 A E3 5 ANA=
A et web ARG 1311 +127670 A2 24
Hodok 7Feell s 42¢] 11.6°CE vrobx mag7i7l Y%
712 AN A= Qlsle] A o] folEhA] X
319A7] wiEel AEsE MANAS FA o] HA g Ao
= gk

B AA-AA MAIA

= 7

S5 20060 ZA-AEH Yoz
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Table 5. List of fish species and number of fish collected in Baekgok Stream, Chungcheongbuk-do, Korea, from May to November 2012

Lee and Lim Lee and Lim  Lee and Lim ME KRC Present
(2006a) (2006b) (2006¢) (2009) (2011) study

Remark*

Cyprinidae ¢] ¢] 3}
Cyprinus carpio ¢ ] ) )
Carassius auratus -] [} ° ®
Carassius cuvieri ™8 5-o]
Rhodeus ocellatus f_%‘;}% il
Acheilognathus lanceolatus ‘J A5
Acheilognathus rhombeus ‘3*| 2]
Acheilognathus chankaensis 7}X'3 %] 2]
Pseudorasbora parva 35-o]
Coreoleuciscus splendidus %] 2
Pungtungia herzi &317] ) )
Gnathopogon strigatus =27
Squalidus gracilis majimae 71 27 [ [
Squalidus chankaensis tsuchigae 727
Squalidus japonicus coreanus 27V °
Hemibarbus longirostris &} ° ° ° °
Hemibarbus labeo X
Pseudogobio esocinus 2.2 F-#] )
Abbottina springeri v} %]
Microphysogobio yaluensis Zv}A} °
Rhynchocypris oxycephalus ¥ 53] [
Zacco koreanus 7714
Zacco platypus ¥ 27| ° °
Opsariichthys uncirostris amurensis 112]
Hemiculter eigenmanni 2|2 °
Balitoridae & 7)) 2}
Lefua costata 2] 32z2] )
Cobitidae v] 323] 3}
Misgurnus anguillicaudatus 7 3-2] ° ° ° °
Misgurnus mizolepis 7] F-2}A]
ITksookimia koreensis &7\ ° ° ° )
Cobitis choii B] 3Z7)
Cobitis lutheri BZZ7) ) ) °
Bagridae 52} 3}
Pseudobagrus koreanus 3%A7N
Siluridae v 7] 2}
Silurus asotus ™| 7] ° °
Amblycipitidae 57}2] 3}
Liobagrus mediadiposalis A7} A}2] ) ) ) E
Adrianichthyidae 4-A}2] 3}
Oryzias sinensis 9 54A}2] )
Osmeridae ¥} 4] o] 7}
Hypomesus nipponensis ¥ ] ° ° L
Centrachidae 73 A $-¥] 3}
Micropterus salmoides ¥} 2~ ® ® ® Ex

Odontobutidae A} 2] 3}
Odontobutis interrupta 4 =35A}2] d i E
Gobiidae %5-o] 3}
Rhinogobius brunneus 3 o]
Tridentiger bifasciatus 157 A5

[ N ]

[ ]

[ ]
[ N ]
mm

[ N ]
m

E.En,Na

o0 000
m

[ J
m

4 4 3 8 10
9 20 15 23 35

Number of family
Number of species

<~k 00
[ ]
[ ]
[
[ ]

*E: Korea endemic species, En: Endangered species, Na: Natural monument, L: Land-locked form, Ex: Exotic species

9,106 2,820 A7} A48l Aoz (T 5,20122), 2011w Ao (St. HEE] W3 AP Ao (St. 5)7A WA A
ol 61437047k MAshE Zlez FAd v el 5 Aste] AzbHEel o o]9F} o]&& 32243 Jolly-Seber
2012). o] % wl 5(2012)2 w|&FA 7} W A2 A ARl 2 Jolly 1965; Seber, 1965)8 AFg-slo] FA814]
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Table 6. Population number of Cobitis choii estimated of main habitat by the mark-recapture method (Chapman-Petersen method) in Backgok
Stream, Baekgok-myeon, Jincheon-gun, Chungcheongbuk-do, Korea, 2012

Seasons

Methods

Survey

First

Second

Third

Means

Spring
(May ~Jun.)

. of captured individuals
. of mark-recaptured individuals

112%*

283%
3(1st)

242

3(1st) /7 (2nd)

. of estimated individuals

8,023+7,125

6,865 +6,089

8,627+5,656

7,838 +6,290

Autumn
(Oct.~Nov.)

. of captured individuals
. of mark-recaptured individuals

56
2 (1st)

. of estimated individuals

1,311+£1,276

1,311+1,276

*marked individuals

40

30 1
20 4
10

Juvenile

Female
1+

1040
20 -
30

2+

3+<

May
(n=395)

El

20 1
10 A

10 A
20 1
30

30

20 A
10 4

Number of individuals

04—+

0
10 +
20
30

0+

30 40

e -—

Sep.
(n=130)

30

20
10 4

10 4
20

30

S =

30 40

#--
50 70 80

Nov.
(n=100)

90

-

10

Total length (mm)

Fig. 4. Total length frequency distribution of Cobitis choii in Backgok Stream, Backgok-myeon, Jincheon-gun, Chungcheongbuk-do, Korea,
from May to November 2012.

o}l A9 B AR A St 4o M= w527} 8 A
2] ekok71 St. SeA = AE Fzbe| A ut AR sk 919

7] Wl o]t o]Fo] $lE ®A|-AZE Rl Chapman-
Petersen B} (Ricker, 1975; Lockwood and Schneider, 2000)
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< At A F7HA] W FH e MAEE naEle A
= W BAMue] wel zke] WEF F2 glon) tiA=E
6,000~9,0007) A 7} HAlsl= Aoz ZA =)

2) ‘47 ol AFy

S5URE 119717 22 7Hd o= A= NAE
== Fig. 49} o] vehdet 2012el] efeld ghd A Ao
= 9] A 31 ~41mm(nh=8)& & A= Yen, 11¥Y
o] AR NA= AR 28~41 mm (n=16)Z B]L=3 =7
oAk A7) el 59U 1Ees e 24T Ae P
Al =x]o] KA 38~45mme} 46 mm ©]AFQl AT ST o=
222900, AR 46mm o) AFS] A F 7L 23} AR el
ZZ 9} (laminar circularis) o] 71X =2ju]eol] A ZHA] oF
A FEEGEE, A 1894 AA 46~60 mm, 2134

>
a

3.5 Female -
(n=238) y=5E—06x>91%
R?=0.9521

Body weight (g)
S
S
[\
S
1
<)
N
S
w
<)
D
<)
~
S
®
S
=}
S

Male

34 (n=139)

y=9E—06x2807
R?=0.9696 P

0 10 20 30 40 50 60 70 80 90 100 110

Total length (mm)

Fig. 5. Relationship between total length and body weight of Cobitis
choii in Baekgok Stream, in Baekgok Stream, Baekgok-myeon,
Jincheon-gun, Chungcheongbuk-do, Korea, May to July 2012.

mm, 3334 o)A AA} 81 ~93mm=E FA T
L oaeg;wr sle] 194 o)A HAF 48~T74mm=
vl 2A17E 59t 7 2 RAE R AA 99 mm
(79), 7 A% 79 mm (9D) s em, Aol 3470A (3.7%),
o} 54870 (60.3%), 47 32770 A (36.0%) 2 8] (L:41)
+ 1:0.600 2 Jepget w3k A F AL A y=5E-
06x*91% (R?=0.9521), =7 y=9E—06x>%"" (R?=0.9696) ©.
2 vyt
A vl kel 7 =y AE Aoz ¥yd
AR (37, 2011)2] A=} vlwste] B, AAA
(59)e] xo] AA 30~45mm, 7 134 46~75mm, 21
A 76~89mm, 334 ©]AF 90~ 102mm=, 47 194 52~
67mm, 234 o]} 68~7Tmm=z FA o] W Fche]
Axy A =Z7)7F A A BlE] 5~15mmr) 2Fe Aoz
velyge) =3 B)gel glelx] X o)z} 23.5%, A 45.4%,
57 31.1%0) 3 Au]E= 1:0.682 B i13le] Au]:= §AFs}
Rort 2efe] ulge] Wiﬁl ol Aoz vehge A
ool m]ge] vre A2 WA FAI7F eSSk 9l
ow & nsEs)e %7—%‘& MA G 4T P71 4 3l
7] wjEe A& RUEEY B HAES Y 4 e o
Ao] desity A=

3) Az myp gl 82X

el I S s B B i B D B o s B e A Fp A
5 4A, A, 718 55 AR 2AME S A H
718 MAE A AR gote) BgkE A4 (X 100)=
53 796 937l 0.39, 4271 0.38= v =9for) 09U}
1140 = 842 0.36, 57 0.35~0.382 Yrolx]= AFS W
oAt} (Fig. 6). A/ A AT 593} 786 A 0.42~0.48, 57
0.47~0.430]32 9€ 3} 11€e] ¢ 0.37~0.40, 57 0.38~
0.392 H =] (AR, 2011) XA FkHoh v|3s x4
7} 0.02~0.08 SHA e}

=gt 23] 9 T8l 712 U<l o] A Z (digenea)©]
B9 Aoy TR =1 ml o} Ze] wol FHE o]
= Aol FAHUS (Fig. 7). 59 A 170704, 7 97
NAE 2=ARE A3 3670A (A 31AA], 7 S/AAD A
o] o] I Feof 13.5%2] &S Bt =3t oS
2 1 ~aN7A ARG =, 1709 7FdEe] 55.6%= 7}
R} wkolom 2707} 30.6%, 370 7F 5.6%, 4707} 8.3% <=0

Table 7. Digenea rate of Cobitis choii in Backgok Stream, Baekgok-myeon, Jincheon-gun, Chungcheongbuk-do, Korea, May 2012

No. of captured

No. of individuals by infected digenea

Sex individuals ’ 5 3 . Total Ratio (%)
Female 170 18 9 1 3 31 18.2%
Male 97 2 2 1 - 5 5.6%

Total (%) 267 20(55.6%) 11(30.6%) 2(5.6%) 3(8.3%) 36 13.5%
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Fig. 6. Condition index of Cobitis choii in Backgok Stream, Baekgok-
myeon, Jincheon-gun, Chungcheongbuk-do, Korea, 2012.

ventral side

Fig. 7. Cobitis choii infected with digenea (arrow) in Baekgok Stream,
Baekgok-myeon, Jincheon-gun, Chungcheongbuk-do, Korea, May
2012.

3 el vlE dFleAM ol F 7t o woket o] AF A
QJ =2 Clinostomum complanatum®] 7}3el| 2]3l o]Fo]X]
, life cycledl| A 27]2] F7HEF2 AXEY), 13} 3=
2 o] (snail)F-o] 32, 23} S5 w|E| e} oJold} 5o
Golfim iAo, 4= THlA FA7h 30
ol R 7]A8l= 7)1 F-§-3 (metacercaria)®] ez §2)=
o} (Hoffman, 1998). o] ®l< 7iAe] X"l )&= <l
A GA A7 g 7A= Aer FAFHT o

0
12

DAl olFZE ¥ MAHV|HE 0SS0l MAA 109
o b Aep} gled 14 $245E Aehe
GV FE dow B Bl URAE AT
W53 AN oliFel 2R AL B
A7 gt
AAH oz v)aFs) WA e ARF ] Ba)
JA Hole] wlge] WA A3 Aol 5~10mmr} 2,
Blute X]$% 0.03~0.082 Fon] 7| Ze] d=q] o|A)
Zo) = v B veht A4 e 24 G ARl
oz ek o3t Qe mlaFAL) MAA o] AT
Holud wize] pedso s ALRE A 45
Aoz waln Adel wel AAg7e] FA3) wWslehe 5
A z7d0] F4) 7] WEow ST w3 20123
A Aol 5 ol7] Alle] AAHT o} FAL 4T
= 597k A5 Aoz FHHT o] v)mzs) M4l
of & s wA Aoz FAHT it o3 JFgFS 3
4:31817] 913ke] St 4l Wi Mde] A ool Al
MAAZE 248 Aoz Qo wetA A& ZUEE
+ 53t v Ao WEee Febshs Aol 7ol
Bo}h Fosty, Al Koz fAE wj7kA] Ao
o]"ﬁ‘ =1} /\1/\151,7:] 7qu ;g]_/}_;ao] \_E:l_.,]. _;4‘/\1 o] %_u_»g].
o3 FtEon

ARV )

]

@Als}%‘v‘r *PE(St 1~3)%= 333 e] AFH Aa =+
Aa-Bb3 |1 sl F2 ZEI B2 o|FoiA i

10~14%2] o] 5§57} MAlsla Il 55 (St 4~5)—

F3)9] Bbd i Bb-Bcd oz FAIS 3 ZE zpgw
o]Foix glalem 15~21F2] oF7t AMAsta glsl+h
St. 62 WM IFA PR 2 S B HolT 9Fo] A4
33 glglen, St 72 MR FEAF R 1]
Aa-Bb3 o1 sl F2 ZEI B2 o|FoiA 3o

7% A=A 35 (St. 8~9)= FF3<l BbP o= 3}
e FE B R o|Foix glglen 20~23%2] o
F7F MA sk olsdek M3 F43 T4 2F 103
35%olqlom, $A5L Fhn] 34.7%)H 1L, ok AES E
317] 9.4%) 3k EEAHO.0%) 5 0w, 1 Bo e WEHAR
% (8.2%), R F-A] (5.9%), 21 (4 6%), ZHE7N (3.7%), H]
(3.0%) w22 MM EH3ldch 8% 5 I/F2 10
% (28.6%)°1%0 07, 2P ) F HBo9l vl 25|90
A7 dEel F397154] nlEF/HE St.59] fde] =
g3 A4 03~ 1.0melm o] maljel el F2 A4
33 glgih o] &0 AEH EAS AR A AARA
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194 46~60mm, 234 61~80 mm, 394 ©]AF2 81~93
mmz ZA 7, v|EEX]4 (x 10%)= &+ 0.36~0.39,
7 0.35~0.38¢]31 o1, 7] 52 U<l o] Y3 (digenea)
o] 13.5%7} =] ddeh L vhell WA wsgoH 9
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