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The Fish Fauna Changes and Characteristics Populations of Zacco koreanus

in Cheonggye Stream after the Rehabilitation, Korea'

Hwa-Keun Byeonz*

O OF
I 5
201191 495 201249 SY7HA] EUEH AAA £Go|A o FA T 2D A Y(Zacco koreanus) 7| A| S ZAFSHE T

F3l o]F L Z 33} 24F0|Q THEL 7“\]-501(Rh0deus uyekii), '3 A F(Acheilognathus yamatsutae), 7} X 'g
]E](Achezlognathus gracilis), SN (Squalidus japonicus coreanus), ZZrAY(Zacco koreanus) % ©|Qth. ZF A}
AR A $HEE wekn|(Zacco platypus, St. 1, 3, 4)°F FZAAY(St. 2) o] lth. 2008 o] =AM} B Al &
ZAbO A A2 WS ofF S AR, ZHAgE ], Zutr(Hemibarbus longirostris), ZE7)(Gnathopogon
strigatus), E7Y, 25X (Pseudogobio esocinus), 73% X|(Erythroculter erythropterus), W& 7AW =(Tridentiger
brevispinis) 5 ©|3th AYA 0l WEZ =8 F2 vt o(Cyprinus carpio), =5 (Carassius auratus,), &5
o|(Carassius auratus), 27U (Zacco temmincki), 7;}%_]'73]14, u| L2} A (Misgurnus mizolepis) 522 FAE . A 24A
Y A A2 BAA 3 AASL e 3.58BW = 0.000007T.°°%) o] 1 ¥ vtz (K)= 37 0.82
o] gl th. HAo] 20~80mme T+ 194, 90~120mme= T 2WAY, 130mm ©]AHS 9k 3WAY oo & A=t A Y
£ ZAAANA =UH ofF HFH R Abgto] ofRojAAL Sl AR FHET

F0{: HITHIO|, S0, MY MBS 2AA], HLE
ABSTRACT

The fish fauna and population Zacco koreanus in the Cheonggye stream after the rehabilitation was
investigation from April 2011 to May 2012. The collected species during the survey period were 24 species
belonging to three families. Among them, Korean endemic species such as Rhodeus uyekii, Acheilognathus
yamatsutae, Acheilognathus gracilis, Squalidus japonicus coreanus and Zacco koreanus were observed in the
stations. Dominant species was Zacco platypus (St. 1, 3, 4) and Z. koreanus (St. 2). A total of species of 4.
gracilis, Hemibarbus longirostris, Gnathopogon strigatus, S. japonicus coreanus, Pseudogobio esocinus,
Erythroculter erythropterus, and Tridentiger brevispinis were first observed this study with compared the
previous data (2005, 2008). It seems that the introduction species of artificially to the Cheonggye stream
were Cyprinus carpio (fancy carp), Carassius auratus (gold fish), Carassius auratus (chinese carp), Zacco
temmincki, Z. koreanus and Misgurnus mizolepis. Calculation of the length-weight relationship of Z. koreanus
showed the value of constant a as 0.000007 and b as 3.58, and condition factor (K) was 0.82 on average.
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The frequency analysis of total length indicated that the group 20~80 mn in total length is represented by

one year-old individuals, the group 90~120 mn by two year-old individuals, and the group over 130 mn by

three year-old individuals. It is assessed that stable spawning occurred following the introduction to

the Cheonggye stream.

KEY WORDS: CYPRINUS CARPIO(FANCY CARP), CARASSIUS AURATUS AURATUS(GOPLD FISH),
LENGTH-WEIGHT RELATIONSHIP, CONDITION FACTOR
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AR FopAE, AL, Fat ol A gt 2A7F
A= s ideS 24 Aot F5dat
feol 9oz $UHE SHeR S0l 137kl
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AXEA 1 Ho] tha WRESGI 19589 E/H=RE 7
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F7Oo2 349 752 A4S El9iTh 20039 7U e
2005 109 Apolof F+ FauolA A AlFdAiLe] o]
2Z& 58km 7S EY35H(Kim an Han, 2005; Choi
et al., 2008).
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2005; Park et al., 2007; Shin et al., 2008), ¢} F(Kim
and Cho, 2005; Bae et al., 2005; Byeon et al., 2007,
Choi et al., 2008) 5o Qlt}.
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1. ZAFXIE R A7

AR B A F S5 AU ofF 2HL B
Ast7] Yate] 2011 4¥ 5 20124 5¥€7HA] 43](2011
H 8¢, 2011 10%, 20124 3¢, 20124 5¥)o] 44 AA
A Ba7zkel Huolq FHA AR F 474 Aol
A 2AHE AA 3 ch(Figure 1).

m)E Agech AYE fREe BEe A% L 373
F 24 A PFESLL, B B A 10% formalin
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Caliper(1/20mm)Z 27 3}] Peterson method (Bagenal,
- o1l 1978)0] & AYUNELES o] §3}9ir.
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20124 59 5~690] 24 E& BAE 7 24 AHAA
o 4874 bt Zrh(Table 1). St. 1S FuAH O
A

AL SHFE 5> 4~5m, A2 20~80cmO] et

na Stream “Tl‘oﬂt C‘)j]-/_\jl ] ?_]_;S ]'O:] U:] H’] L]—_r_g]- zEEﬂ_ H
Jungna Hdlg AzEo] Qlich 3}/23}:[th 2% (Cobble)T} 2H&-

E(Pebble)o] 7 : 39 W] &R LEo| fiio|gon s

L wteel Fol glo] £WshA Z¥ oL, PaAAA we
Figure 1. Map showing the studied stations in o] wjeFstr, Fof&S FAIStL Ut} St. 2= HAAH F
Cheonggye Stream, Korea ARQl eI AHOR FEH2 5~Tm, 412 30~100em

(St. 1: Gwanggyo, St. 2: Supyogyo, St. 3: Hwanggakeyo, ojgitt. ¥ Rol= A5, 2YM7F AAE Ut 5t

St. 4: A dammed pool for irrigation around Sageundong, Atzre TE A2 o] FRSHAL st 13 =37 o] &
Seongdong-gu, Seoul) AReE Tole gt glth St 3 et Ao ®

H

Zol7l 87 o] Aolo] mE HAAUY A} A mu AwE Soolo| 20| Im o4 H Fo| REs
L9 A glotsly] 9 AA-Y2A e HutEE Alet et AR E A2 (Gravel)T B EHSE T (Sand)
A7) 7191 5ol ARE AAE ez 24 AT o R 7h FEE I AL A 2 o] 29 u| a7} M ook
of JAme ulskEl Foldl BACIA 1R A% AU a7 B4 QU St 4 AL FAT AR A
AAEEY A=E gofd 4= glon ANAGH, 4, 9 AA 87 2do2 9ELS 40~60m, 412 30~100cm ©]
o o] &5 T TSt HHE A= ARE o]GHT AT ®7b YA|star glom, B AR fxlo] Z 1 AA|H
(Anderson and Gutreuter, 1983; Busacker et al., 1990; ogo|7} FHYEA HEsty Q= v, B e 24
Ney, 1993). A4-4|5 @A += Anderson and Gutreuter o] &L (30~50cm) o &o] HEsATt AL A2 B
(1983)& (W=aT."; W: weigth, Ty: total length, a and Z3hel wajrl EEEGtH(Table 1). o] 22 4379
b: parameter), H WX+ Anderson and Neumann Ex2 2006 ZAHE ATHChoi ef al., 2008)9} 2 2}o]
(1996)& (K=W/T.’; W: weigth, Ty: total length) w 7} Qlgith. o] AdF o Aok FFH FRE HAT
s & 9E fAlo] 9o 20059 B9 o) F s TxE
WA W B 97 B Aow Azt
4, MEHIE 22

N
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ox
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Table 1. The environmental characteristics of sample stations in Cheonggye Stream, Korea

Water depth Water width  Bottom structure

Station (cm) (m) B:C:P:G:S) General characteristics
1 20~80 4~5 7:3:0:0:0 Poor microhabitat for fish
2 30~100 5~7 3:3:2:1:1 Poor microhabitat for fish
3 10~150 10~20 0:0:1:3:6 Relatively diverse substrate composition
4 30~100 40~60 0:0:1:3:6 Installation of weir, Deposition of organic matter on the bottom

"B: Boulder (>256 mm), C: Cobble (64~256 mm), P: Pebble (16~64 mm), G: Gravel (2~16 mm), S: Sand (0.06~2 mm) (Cummins,
1962)
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ZAZNZE &S 2 o]FS T 33 24F(oFF E37)
2,0537114 ©]ltk(Table 2). o]& o1 % %) o1ZK(Cyprinidae)
of &dt= ofFo] 215(87.5%) 2 i AA|sk
W] 7] T (Siluridae) 1%, 4% o] Gobiidae) 2£0] £33}
ot gt o] §3E8= ALf GolEE KT 63F(Byeon
and Lee, 2011)0] &&{A] QloH, of & & A4 Jojatof
&3}= ZFA| B0y (Rhodeus uyekii), ‘G A F(Acheilognathus
yamatsutae), 7}A'g A 2] (Acheilognathus gracilis), =7}
(Squalidus japonicus coreanus), ZZAY 5 5%(20.8%)
o ANEHE ACR et LgaUEs} Borct FUhg
LFES U2 Fo] 5t $RFYY FAFY od2F = ¢
of MAst= AAAdolth EUE FAH o5 sHFS Hf

gl e g ste] 433 B Bol B4l UX %

XN rlo

of chopat mgof o] AAE|e] RART Ao By
o 1§50 2L A Ao ABAL SR

+

o] = 47t B2 dl(Jeon, 1980), & £AF £ 1L
T 7L - ol e A o] A EAS F
Stal UA Stk Y =AFS Jofatof &dh= wd
(Cyprinus carpio)®} &8-9|(Carassius auratus) 250
ek HEke) oot F5-ol= AU shHA = A4 A
o|Foj 4] ¢bof, EztofFo AHAQ ofFFE AA Y
Aoz AHA Qlth(Lee ef al, 2003). WetA E FA}
oA o5 MAIZF 2dT AL Y F A=
Ao Az,

o0 4T SA0 B2 HRoA $94 o157} 205
(83.3%) 1,9647441(95.7%) f o™, AAA ojFe mit

lo

>~
Sl — o2 [ Hdo N,
o 1@ rlo 0 O 9 of ofN fN it

4 5

Table 2. The list and individual number of fishes collected at each station in the Cheonggye Stream from April 2011

to May 2012
Speci Station
pecies I > 3 2
Cyprinidae (% ©]3})
Cyprinus carpio (% 1) 1 3 19 9
@ Cyprinus carpio (fancy carp, B g9 o) 2 2
Carassius auratus (%°1) 3 1 33 17
@ Carassius auratus auratus (gold fish, =5-9]) 1
¥ Rhodeus uyekii (ZtA]5-0]) 3
¥ Acheilognathus yamatsutae (%9 A5) 7
Acheilognathus rhombeus (%A 2]) 7 4
¥ Acheilognathus gracilis (7}A'g A &) 1
Pseudorasbora parva (3+5-01) 5 8 26
Hemibarbus labeo (%) 4 13 21
Hemibarbus longirostris (Z1}A}) 1 2
Pungtungia herzi (£17]) 24 11 105 18
Gnathopogon strigatus (Z%71) 2 8 2
¥ Squalidus japonicus coreanus (E7)) 2
Pseudogobio esocinus (R 5-A]) 23 2
Abbottina rivularis (HME9|A]) 1
Rhynchocypris oxycephalus (W& 2]) 234 49 47
Zacco platypus (I 2hn]) 304 196 233 160
¥ Zacco koreanus (FZAY) 118 240 12
Opsariichthys uncirostris amurensis (I12]) 3
Erythroculter erythropterus (73 2)) 2
Siluridae (4| 7] 2})
Silurus asotus (9 7]) 1
Gobiidae (50| 7}
Rhinogobius brunneus (L °]) 18 18 15 4
Tridentiger brevispinis (N EA3TE 8
Number of family 2 2 3 2
Number of species 12 9 18 14
Number of individual 718 524 529 282

" %: Endemic species, 4 Exotic species
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uncirostris amurensis ), 73 X|(Erythroculter erythropterus),
| 7] (Silurus asotus) % ©|Qth(Figure. 1). $A|Z0 2 =3
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F2 A9AY AR ok shRI Aol F2 A4st
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Figure 2. The relative abundance of fishes collected at
each station from April 2011 to May 2012
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Table 3. Dominant and sub-dominant species at each
station from April 2011 to May 2012

Sub-dominant species
Rhynchocypris oxycephalus

Station Dominant species

1 Zacco platypus

42.3% 32.6%

) Zacco koreanus — Zacco platypus
45.8% 37.4%

3 Zacco platypus Pungtungia herzi
44.0% 40.0%

4 Zacco platypus Pseudorasbora parva
56.7% 9.2%

4, O|R HEt

29 259l 200599 12%(Kim and Cho, 2005), 2008
 22%(Choi et al., 2008) ZAO A 24%0] 23
C}(Table 4). 20050 & Eo] A AL Y Az 7
o] S E A b2 AR Y TFHAA 9
| 01.4‘01 2-104013% T3}k H]—EE] o-l_l‘o] n}z] 01-01-7] DHTE":

A

262 BEn 20089 o] F of 74 WMelh A4 ¥t
bl ol AHAJA FF7F E ol o] FolAA g2 HleR
J&%E} 2005 FE & AT FAHANA ST oF
F 63 30500t & AN M2 ST T2 44

W°1 7hAI 2 2, kAl E&0(Grathopogon strigatus),
=M, B FEA (Pseudogobio esocinus), FEA], WEHA
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= (Tridentiger brevzspzms) 5 Ot} o] %9 %‘:ﬂ
MA= - Aol A oA dajHoz GAH A

2 goEn 235 420 2A7F Qi Aog J}DPEI
o} d#EQEo &5 H|To)o], FZEo|(Carassius
auratus), w59, 8| & (Micropterus salmoides) 5°] &3
StlTh HT Yol goole 59 A% HRE A7 &
WA 9T 20059 E B 2 A5 02 ERsH

o Faa 0= 20084, A= 20052 2008\ o] EH s}
AL & BAA = SR G olE oFS AAA
| &Aooz AAlshr o dA|HoR Golx]o] et
Aoz e, FA0I 3 BRH Aago
§UHA 97 A54Y YR2 £9 Ao 245 o
22 nholo], FHo], 2FE 0|, ZAY(Zacco temmincki),
ZLﬂﬁ\/] u| L2} 2| (Misgurnus mizolepis) 5 ©]tH(Choi et

rL =

Table 4. The list and relative abundance of fish from previous and present studies in Cheonggye Stream, Korea

Species Kim and Cho Choi et al Present Study
(2005) (2008) (2011-2012)
Cyprinidae (% ©]3})
Cyprinus carpio (% 1) 1.9 4.8 1.6
@ Cyprinus carpio (fancy carp, B g9 o) 0.5 0.2
Carassius auratus (%°1) 10.7 11.6 2.6
@ Carassius auratus gibelio (F=+3%01) 0.1
@ Cuarassius auratus auratus (gold fish, F£0]) 1.0 0.2 0.1
¥ Rhodeus uyekii (ZHA]5-0]) 0.1
¥ Acheilognathus yamatsutae (Z'3A5) 0.1 0.3
Acheilognathus rhombeus (A 2]) 0.1 0.5
¥ Acheilognathus gracilis (7}A'g A 2]) 0.1
Pseudorasbora parva (3+5-0]) 0.1 9.5 1.9
Hemibarbus labeo (%4]) 2.9 0.4 1.9
Hemibarbus longirostris (GulA}) 0.1
Pungtungia herzi (£117]) 0.3 7.7
Gnathopogon strigatus (Z571) 0.6
¥ Squalidus japonicus coreanus (E71) 0.1
Pseudogobio esocinus (22 F-A]) 1.2
Abbottina rivularis (HE9|A]) 0.3 0.1
Rhynchocypris oxycephalus (W€ 2]) 6.8 14.3 16.1
Zacco platypus (3] 2H1]) 62.1 414 435
Zacco temmincki (ZAY) 2.9 0.4
¥ Zacco koreanus (FZ4AY) 0.3 18.0
Opsariichthys uncirostris amurensis (I12]) 1.0 12.0 0.1
Erythroculter erythropterus (735 4)) 0.1
Cobitidae (1|32 2})
Misgurnus anguillicaudatus (9] 3L2]) 1.0 0.7
Misgurnus mizolepis (9] F2}A]) 3.9 0.6
Siluridae (4| 7]3})
Silurus asotus (9 7]) 0.3 0.1
Adrianichthyidae ($:AF2] 1)
Oryzias sinensis (HEF4AHE]) 0.1
Gobiidae (F&0]1})
Rhinogobius brunneus (4 °]) 3.9 2.0 2.7
Tridentiger brevispinis (WEHAYE) 0.4
Centrachidae (7474 $-23})
@ Micropterus salmoides (8] 2~) 1.9 0.6
Number of family 4 6 3
Number of species 13 22 24

" % Endemic species, #: Exotic species
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al., 2008). =50 20059 of, Z7 Y= 20053 2008 o] ¢F 3.58 A5l HlHsts ALoE Uyt HA3-A5
g, vl ek A] = 2008 o] SO B AL A= A AE= ARE AT HTER]ETE Fojz] S A4
Aol 21| A] ghol A gof Hufjgt Aoz Hzrect. whd St WAITEY] A7 EU A EE Y A 5 ohokst AR

FAY = 2008d0] AT 47} 0.8% oot 2
ZAb A 18.0%= w438 F7HeFGIAL St 204 £AFL
2 ZHe AoR Hol YA A A3 H3e AL
2 e 2 24 o]He EdEsHY o 7 RAMA &
dobA| e T2 FE%ol, AAY, v (Misgurnus
anguillicaudatus), U2} A, 9 54ALE](Oryzias sinensis),
WA 5 olgich ol olFL W EE B FYHIN
YNHOR SUHROL AAH SHAl oA 25
of £BEYAY A £ 02 olFH Ao BerHh
2008\ o] gArFob} o F(ZA G0l EHAE, HAY
(Acheilognathus rhombeus ), 7}A|'g A &) 7} g?ﬁ 5F7] Al
Aspglon 2 zAA EEF] F7HeH 28 A
- A2 Aefolditt. o]F o]FY HF AL A &A
AAE Sl E AR AR o8 5= IE2Y £4
ojopdh Ao g strhErt

=

rlr 4

9]

o]

o

Al
AFHe AR
o] &= t}(Anderson and Gutreuter, 1983; Busacker et al.,
1990; Ney, 1993). #2741 ol A§Aelel A4 %58 4%
£ mofstr] 9fsf 20121 Sol AR E A o A}
A5 BA} A7 EM|E) 2AMS ¢ A3t Figure 33
ek AAY WK ATl AL BW = 0.000007T;*
2 A alE 0.000007, W7 HS: b= 3.582 A2 A

50
BW = 0.000007T 38
45

R?=0.9538

40 -

n=121

Body weigth (g)

100 150 200

Total length (mm)

A Fole= =A% AR 2 o] &HTh(Seo, 2005; Choi ef
al., 2011; Kim et al, 2012). Quk& o2 7ol glo] uf
W< b7F 3.0 Bt 2how Zolo] FiekE A 7E vt
A k& oJu|stal 3.0 Bk A R E Zojof uls| H|th
stk A %ﬂE}(Seo 2005). A A A A8 FaA
Y A2 ulfuss b7} 3.0 Bop 202 oJofAbe|z} vl
A o5t Ao Bt AZELE HF 0.82(0.49~1.42)
= u] 14 0]:§6‘]— /HZLE# _I_,_x]o].—l %{r/} 7‘@7:]]%94 _/,:
H2 AAAY AARA o R e AFs AoR e
FAAY WA vtE 7]&7](K)= 0.0035% %9
et aL Qlo] vlwd g Al ALS FAstL

Ao R garen] JAggte| wel A4 F7tol vls| A
k7t ““‘3*71 o Zoltt. 7Fg A o] A Aste HAAY
A0 WS b 3.44, BAAFHA bl 3.0302
A A EEP cha orTh HtE 7]&7]= 7hE A3t
B Ao 0.0042 2 Z}o]7} §191th(Byeon, 2011; Choi
et al., 2011).
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Figure 3. Length-weight relationship and condition factor for Z. koreanus sampled in the Cheonggye Stream

from May 2012
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