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MG A5 F0 X5t #E A (Zacco koreanus,
Cyprinidae)2| 7H#| 2 Sef™

< 2 <13 4 5 6*
AT waE - BSt ol 115

Population Dynamics of Korean Chub(Zacco koreanus,
Cyprinidae) in the Upstream and Downstream of Lake
Hoengseong'®

Jae-Seok Choi’, Seung-Chul Park, Young-Su Jang“, Kwang-Yeol Lee’, Jun-Kil Choi®
2 o

20059 4958 1087H1) BAHBE FH.0 2 4520 BE3he BLAU Zacco koreanus) WA T S48 &
obmgrch HZAY AL A7) 8 WS v T 23 55 A o) A% A uck I AALL FATH AL
2 SlE Tk B A2 AU ANZ AA-AF AT B4 255k 290 bghe 321 ~335H T AR Ao
2.94~3 3724 34 49| A7) A o] FEF AOZ WP O] AR A H L HopR A0 2 Uehyteh. 283
B TFE A (K)= 3HF- A Foll A 0.0292 ~0.0693 21 BEH AR | H-2--0.0165 ~0.0499 = 315 2] H o} v 3 Kglo] ©
oA 222 BAH T von Bertalanffyo) AR o] ofa) 42 H £ AR 2] HohAAEH(Le)S AR 2]
ofl 4 279.7mm, 512 2] Sof ] 303 9mm 247} Vet sHE 2| o] WA A Rle] AR A liT e o2 Bal
Soict. ole} o] YT AR A2 o] AAAU AALE QTR AR-AF ABE BA, von Bertalanffye) 4R
9 Aol S A Rk HolA|k A 02 Usht o o] g Anh Wel 940 I Ao B A 4487
o vistyjEoz By

ZQ0]: MA-HIE MBS, HIOT X|4, HEoy

ABSTRACT

The population dynamics of Zacco koreanusin the upstream and downstream of Hoengseong
Lake, Korea were investigated from April to October 2005. As the result of a comparison of varia-
tions regarding the time of Z. koreanus populations, it was confirmed that downstream was a
place to remain compared to upstream Also the b value, assessed by Length-weight relationship
in upstream and downstream, were 3.21 ~ 3.35, and 2.94 ~ 3.37, respectively indicating the fish
in downstream had better than upstream. Additionaly condition factor(K) of each population in
upstream and downstream were 0.0292 ~0.0693 and -0.0165 ~0.0499, respectively, K value in
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upstream lower than downstream. On the other hand, the maximum-growth value(L-) calculated by von Bertalanfiy's
growth model in upstreém and downstream were 279.7mm and 303.9mm, respectively, indicating that' the
potential-growth ability of population in downstream was higher than population in upstream. Therefore, Z. koreanus
population in upstream became worse based on matters of age structure, Length-weight relationship, and von
Bertalanffy's growth model. These results are considered to show the change of the physical environment by the

constructing of Hoengseong Dam.

KEY WORDS : LENGTH-WEIGHT RELATIONSHIP, CONDITION FACTOR, GROWTH MODEL

AME

2 87 2 Foll ik A3 A o] i FEHA T
2 AAFN = FEA S B 9 Bt ax &gt
A E 2 YE H(biomonitoring)S  AALT ot
(Schmitt and Dethloff, 2000). 0]& o] F= =Z e A
O] AU REA o] FAdo] AL Eef-BFahE ]l A4
A wizte] glzatA vh-3tn B(£ Q5 5, 1997) X &
RNEE o] §317] 2 thifolat & 5= Qltt o] 4| o &
£ ol 8% 8 Bl ¢ HUhE Hst Aol A1 A
QI dlolel7t B a st} 3A L2itet Golf 2Al=
Z 257 AT Aot P REE A A s 2l s B8
5l7]oll = vl kg A o] lrt. ShAITE A HA-AF A
i, von Bertalanffy?] 4 2 5-& o]-83 A T2
Aol geetA el A7 2 s 1 glo] 2 B ¢
B7he -84 0] otA L Slrh

20008 £39 YA 5= FA AFE st ot
W AR st g s A g &
T AR AeE| o] A9 Ao HatA = &
3 HAAL R Q3 =317 9] ¥ish= 5o AAR-oL shiof
X3 w2 A g4 wstE FUE s
/dol & ol YR o] F o B, o] F, AE 5 A
& 28 == St} o] g A A HEE B 9
sto] o] Rt 7 ) Wistel Fejof] W A= Wk
A 2] Hatol gt A A AF =AY = AR
ojgict. 1B & 51 Fd-Foll A Aste o 7 A
9] Feff mob2- =37 Waka QIS A EA 9] A<
BFE A Eote B2 =go| E 2o goHrt

A Y(Zacco koreanus)= ) o] 2H Cyprinidae) 1)
2}o]&(Zacco)ol| £3t= YRIE4ol(primary fresh
water fish)2 A 7} &) ZyAY(Zacco temminckii) & &
A gL} Kim er al (2005)0] &Jsto] 2| Al £ 2,
Y 5o Aol AR AF 02 7|2 HilH o] Fo]
o} SRRl B o] e F S AU Y upTt N R
F2 FAESE A SAF A quie o=

Holg ZTtht W Aew weA UTHERE
1950). E3H % 0} 52 S| 1}ete] JEHEAL Ae)
3 RE shuo] Emalu(els, 1997; 2714 %,
2002) jztujol §7) £ & SHUES LrehdTkE 7|
H,1004). 1] B2 B F2 Sa e 24 o4 4
B7e Wrhshy Haket AmolF o AztETHA
219, 2005).

waha] B ATHE YHES FA 0T Aol
BEsts B2AY AR 2 445 ABE 2 von
Bertalanfy2] 442 eg S5lo) £3074 Wz, £ 9 7
Ao th2 H2AY AR 7o) Heustig S dotu T
7} sk,

Mz AW WY

B2 Y45 02 S HA 4 AR
Az g a2 A 59| Aoz dYsige
(Figure 1) 2AF7) 7+ 2005 4926 109714 439
AH AA31 00 2 A7) ZARAARE Thg 3 2
12} ZAF: 20056 49 159 ~ 17
27 ZAF: 20059 69 224 ~ 24

jatnd

Gangwon-do
Hoengseong-gun

RN

Hoengseong-eup

e

Figure 1. Map showing the sampling stations.
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32F 2AL: 20059 8 14 ~ 16
42} ZA1: 20059 109 279 ~29¢

1. 21 £84 ¥ MasE

287 287 ZAE 13} 2AFA]7) 0l 490)| Al A5}
Qoo 24, A, w2 5L o5t 2AA |
Z 24 840 2t 181 AFERY A
4 B2 Cummins(1962)2] B off whsitt.

F2AY B2 L AL = 0159 AL et
8 ALY E Hste] EY(TTmm: 143) 7 Fof
(4x4mm: 40E)E A3}k iH?,gﬂ o] 2 FAbof| A
10% Tl oz AT v AYAlZ 2ukslo]
7, Bieteloh

ol %] B4 2 3} o] H§-& 7 0)4(1997), #7] 4
(2002), 72} HHEG(2002) B HYEE w3}

e
)

)
945 el FT A2A Yo o5}l 13-
A Slof B4 A2l s

I o
N

=
z ﬁﬂo14ﬂ%4ﬂﬂum4@a selo s
sfotat 4 91 Wk ol 2k A AR o] HAHEE, 4
AL 340l §59 5o Thpe AR E ATHHE A
HEZA oj&Hci(Anderson and Gutreuter, 1983;
Busacker et al., 1990; Ney, 1993).

W=aTL"

W = weight, TL = total length

a, b = parameters

2) H|2t: 2A{(K value)

Fulton-type 2} ¥} Th%=. X 4=(condition factor, K)= A
Amof| A FE3H= a9t b A K} of YA dF =
N

K =w/L’ (Anderson and Neumann, 1996)

4. von Bertalanffy?| MZEtm 4l

MR AA T 2|20 TA 7 AALA ¢ AL A A
¥ A2 7PYste] HAMIE(Length frequancy
method)oll @he}t AH T2 E AAegch Aol 2
NAZS] A2 von Bertalanfp(1938)9] A4 nd S
Z)-g-5} 0 brody's coefficient(K)E 43}ttt AT
9] 2| A A ZH(Leo)-2 Walford plot(1946)S 0|23+
on, 53} 2 5.9] HAH(t0)> Smm Y =2 7Pk
(2714 £, 2002).

L = L. {l—e —k(tvto)}

(Lt = Akt A 2] A, Loo = H T A3 ZH(mm),

k = brody's confficient)

20~80cmPch. E3F
Ho| A P RE § ‘i’_“ %% %E EOP‘”X] J
F2 2373 2 2 FA o e ol Aedd

5o T A f40] 543 ‘—EVVH EHI o2
3te] BH4doll Refj 7t ¥4 = 9l7] Wil Re s wd
Hrk g A R A9 52 7~28m, 4
50~110cm$ich =3 442 0.3~1.2m/secE AHE |
Hr ot w2 Hol X T2 AA AR A9ET o
W2 dytoly EE8 FAEY Y= ALE YETS

Table 1. General characteristics of the sampling stations, April 2005

Items Stream Water Current Bottom structure
Stations width(m) depth(cm) velocity(m/sec) *B:C:P:G:S
Upstream 5~20 20~80 0.2~09 B:C:P:G:S=1:3:2:1:3
Downstream 7~28 50~110 03~12 B:C:P:G:S=2:3:2:2:1

*The substrate composition is based on the approach of Cummins(1962).
B: boulder(> 256mm), C: cobble(64 ~256mm), P: pebble(16 ~64mm), G: gravel(2~16mm), S: sand(0.1 ~

2mm).
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Z platypus rZZOS%
P. herzi | 14.69%

M longidorsalis 12.79%
Z koreanus _‘l::: 12.71%
C. splendidus R 8.42%
P. esocinus 4.37%
C. herzi | 4.29%
I koreensis R 3.49%
H. longirostris 4- 3.10%
L andersoni 4- 1.91%
O. interrupta 4I 1.03%

Others NI 6.12%

"

Upstream
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Relative abundance

S. gracilis majimae 2.36%

R pseudosericeus :l 121%

R oxycephalus W 0.98%
Others 5.64%
t T

P. herzi 38.51%
Z platypus 23.26%
Z koreanus | 11.74%

R brunneus 5.64%
H longirostris 5.35%

M yaluensis 2.13%
A. lanceolatus 2.13%

O. interrupta _F 1.04%

Deovwnstream
T

0 10 20 30 40 50
Relative abundance

Figure 2. Relative abundance of fish collected during April to October, 2005.
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2. O{R4 A SMOE
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ZAYE F36470A(12.15%)7F YR flo o) A7 A
ool A 16070 A1(12.71%), 3+ & & oll A 204(11.74%)
A7 2z A=A 4 AGER FAF
(cohabitation species)2 4 H 2 H F A 1% Faty]|
(Z. platypus)®t E117)(P. herzi)7} &L & E £93}
of o5& AU FAF 02 BrrEr of
dho]| AR 2| S ol A &= v 7FAL (M. longidorsalis), 5
2| Ao A= UoJ(R. brunneus) 5 A XA ©]Z(benthic
species) HA| F-2 H-EE FASHL Ao F2A
3101 2 2|5 K| 2] eFekeh(Figure2). Tt A% A
Aol Hetn|7t E2 &R FAFHU=Y B F &
Ao, oA, ZH AHH, Y 75 S APHL &

Downstream

°

120 4

©00 O

oo © 00

L] T T T d
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Figure 3. Total length distribution of the Z. koreanus population in the upstream(left panel) and
downstream(right panel). The boundary of the box closest to zero indicates the 25th
percentile, a line within the box marks the median, and the boundary of the box
farthest from zero indicates the 75th percentile. Whiskers(error bars) above and below
the box indicate the 90th and 10th percentiles(Chambers er al., 1983).
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7 Wgto] wet A7t S7HA A2k AE7, 19755 dE AR gekdh 181 $3 5 519959 A
A, 1980; Z A A 2k G A, 2004)3Hs A= 4 ofl 25t FA| FAH 37 FAE7] o] AHA 474
A0 BT AR A G2 | MR Q1sto] BE st 7o $AFTL ZAYUL LT 2 X Ho] AHAF A
o ol 2 metulsb ol duT Ao BT, o B4 F et T shglou 27 52005
i AT Yol ds FLAUT IR0 AT Aol ol fy Sl tistel AesuA I
SR £ T G I USAAR ) AU F} AN kot AU
stal tf 2 APES AV MAAE o] FHE AL A g A2; st gzto] o] A 47t F7ehe
S £ $eet S 345 9 01 WS BT AFT TE B2 B 2 AT
T8 23R F, 2003), HES(HAS 5, 73 4R A9 AAAY AANEL Aol 4459
20002 A9 19249) A5 AUE DAUE RS ot A4HA7} WEHHE Aoz Bers
221 19870 (1.17%), 450AH2.42%) 2 B WS % BhE A e We) e Sof o8] ARlRo] Qi mHL
}Ewetntn R uson YR ANSE R 9 AOT WolLf f440 SAle FARA ) o4}
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Figure 4. Relative frequency of total length with seasons in the studied stations

from April to October 2005.
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Figure 5. Length-weight relationship for Z. koreanus caught in the upstream and

downstream, from April to October 2005.
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SHAAY A W RY &9 5 A A 8
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Figure 6. Condition factor(K) for Z koreanus caught at the studied stations, from April to

October 2005.
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2 AN S ARt vt 2| =E A et A-stE
219 o] A AY A o] HEHH L2 o] Xo]E B
o|=2] 45ttt ZF ZAZEE FEAY AAE
O] AA-H| 5 ARG vl 2 A AR 299 bgk
2294~3372 8¢5l o0 315 x9.2321~3.35
2 Ueh} st X Hol AR A G Hth HAFA o] ofs
gt Aoz Ayzhdch(Figure 5).

shA 22 4(2004)0f) 9J3f AE E3HFA N
)] FZAY A Z 2 A ZY(2005)2] =l A &
A" F74AY AEAY AT bk Zhzt 3.58,
3252 &8A ok B3 Gt Al ol dgehe 2 A
oA Eeld AT AR o B AY AR DA
As AUz g TS 27 PAH4Z AR A=
3.15, 3H A oAl = 3.34 2 Z}Zk LpEFSE T 0] 9 Zho]
BE7}4Ao) B2sts 32 AY AXZ Y bgtol 7+
¥ et A 02 Ve Bk Al Selvebol A B2

A7t MR 2 2 A AR LR BeEc) &

3 9495 A 229 bghe 744 v et 22y
o A2 % 7P vlerat AR el A2 AzE o)
a2 Mo 49} vl Ao shelEo] A4
Ravh e B3E SAST e Ao ek,

RA-AF Fueet @7 o F o 47345 A B
7tofl d g o] &&= 8Tt A=K )= o Foll oA &
B3 Hold §- 8-S gt g2 oA &4 o8 A
W= T(A A4, 2005). 345 ARS8 2] 4 9] condition
factorg Aj7|HE AHE Ay A4F H9L K2
-0.0165~0.04992 e}t o 31 X 9.8 0.0292~
0.0693 2 zHz} Lreb ch(Figure 6). 0] A E 3 A% s}
A9 Kghd AR Aot BA et AfHeg
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HABA | FET AT BT B3] 3 o]
A 489 Kgto] &9 71:87) 22 ket o] Aj7]e] A
Aol FEBA) & A2 AzkET 225 Al
B Ao 5% 1090 Kol Fashs 43S Bt
109 ol F ol $-20] wobd HAAY AT 49
oL} A4l gEo] AT AL WAt

5. von Bertalanffy?] Mxtmd]

von Bertalanffy @) AR AL 27|} 7)o S
o] 71 w1 7)ol I A E3tE o] M YA A7 =
geitt= o2 W AR A o] Hdlof 2 &8
HHAI B & A4S, 1999). A 2 AFstR ol A A
g AAAY AA TS o]t AAnd S fE57)
Al ALY AAE S TPdste] ARREYE
A ZTE 1 A1t B A2 4709 A% 5 HF(age
class) 02 FHE[Q) o] Ay FHof mh2 AL A
%2 von Bertalanffy | /7% 2 -& A-§-8tod 244}
ZHL )7} Brody's coefficient(k) S 5 =3} th

von Bertalanffy2] 47 mdof ol3) AH&H 4%+
T2 ANATY (Y A AEE FAt= A2 F4
3 AR 99 AZAY AT ARE8RES
279.7Tmm, s} Z] ol A 2| )43 A4Hgh-2 303.9mmE 7}
Zhupeht sl 2| do) AHH 2] o off vl &) A A A=
o] T Ed &7 AFEEE YEHHE Brody's
coefficient= Z}2}-0.14, -0.16 2. 2 V}el ) = A A& 7+
9] & ztol= gl AL & B GthFigure 7). o] A H 34
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Figure 7. von Bertalanffy’s growth model, based on age, class estimated by length frequency

method.
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