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Community Structure of Fish and Distribution Characteristics of Phoxinus phoxinus and Rhynchocypris
kumgangensis in the Gihwacheon Stream of Namhangang River, Korea by Hyoung-Joo Jeon, Jeong-lk
Baek', Kyung-Hwan Kim, Seung-Yong Kim, Wan-Ok Lee? Ihn-Sil Kwak®> and Mi-Young Song™ (Inland Fisheries
Research Institute, National Institute of Fisheries Science, Gapyeong 12453, Republic of Korea; 'Fisheries Resources
Research Center, National Institute of Fisheries Science, Tongyeong 56034, Republic of Korea; *Fisheries Science Institute,

Chonnam National University, Yeosu 59626, Republic of Korea)

ABSTRACT

This study was carried out from March to November, 2013 to investigate the fish com-

munity structure and distribution characteristics of Phoxinus phoxinus and Rhynchocypris kumgan-
gensis appearing in Gihwacheon Stream, Pyeongchang. A total of 6 families and 19 species of fish
emerged during the survey period. The dominant species were R. kumgangensis (Individuals 44.7%,
Biomass 30.2%) and P. phoxinus (Individuals 27.7%, Biomass 15.9%). Endemic species were 10 spe-
cies including Pseudopungtungia tenuicorpus, Coreoleuciscus splendidus, Hemibarbus mylodon, Go-
biobotia brevibarba, Microphysogobio longidorsalis, R. kumgangensis, Zacco koreanus, Korecobitis
rotundicaudata, Iksookimis koreensis and Coreoperca herzi. Endogenous species were P. tenuicorpus,
G. brevibarba and P. phoxinus. Hemibarbus mylodon was a natural monument. Oncherhynchus mykiss
was exotic species and translocated species was Oncorhynchus masou masou. The dominant species,
R. kumgangensis, appeared at all survey sites. Except for St.6, the b value was more than 3.0 and the
slope of K value showed positive correlation. P. phoxinus appeared in St. 3~St. 6 and St. 3 and St. 4

only showed stable populations.
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2002). 95 F22 20°C Y& FAEHHA P54 o7
Phoxinus phoxinus2} Rhynchocypris kumgangensis7t |22
AAste HA BEA 9oz d#A Slrk(Song, 2000; Baek
et al.,2002; Song and Son, 2002).

P. phoxinusie= XA o]F2 vt = A4HF oA
3 e A Aol Aol deiA o, RE o)
+ gastar s wsto] Fofsty] ol 20179 R E EES
7o E g2 2 A4 B =i Ith(ME, 2017a; NIBR,
2017). R. kumgangensis= 354 o|F 2 £20] F& AL A
Foll FE| Ao B&si, 3, X 2 S dFEAH
ATk AAehe RtE 1fFo R J7t 7| $Hst JEAN RS
© 2 AL Qth(Kim et al., 2005; ME, 2017b).

A7 718Hd ol B3 B4 A= Kim (2003)9] W=
FARLEAX G AR AF7E YeH, P phoxinus@t
R. kumgangensis®] WA 44 A&l 713 & X H A
2Vt B3R T (Song, 2000; Jeon et al., 2002; Song and
Son, 2002). P. phoxinus®} R. kumgangensis= Y54 o]FO0 2
H3Z8He o] AlRHA ol SRSt vl viztEly] &
of Mg B0l Fastet. o] 2% et AL A A+
7} & B35 %121 (Song, 2000; Song and Son, 2002; Choi
etal.,2006), A A1 A] £2]<} Ho] A& AL (Baek et al., 2002),
R. kumgangensis2] 739-ol= B 9F (Lee et al.,2008), 7] &
W3} F8F H7H(Kim ef al., 2013), Ej&7 A4 EI (Byeon,
2016) 5°] AU

H2 peds o BAe BARE0] A4ED gon, |
Moz BEA] F1 B uslo] N £ B} B
Q3to] RAE 3 9tk (Ko et al., 2012; Chae et al., 2017; Ko et

al.,2018). ©|& {3l P. phoxinus2}t R. kumgangensis 2%:°] &
A RS Qi 7|8 o7 A TR0} 250 BE 5
doll dielA =&jskarat gt
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1. ZAA7| & ZARX[A

HA 7134 9] olF F-FERE} P. phoxinus®t R. kumgang-
ensis®] £3E 5435 wetstr] Hste] 201349 34 19~209, 4
9 17~184, 6¥ 19~20¥,8€ 214, 11¢¥ 13¥e] & 53] =
A AAISHTH A E sHH 9 AREE SRR 60
A EE Aot on, 2AH Y] P, A= =
< otgiet Zoh(Fig. ).
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Fig. 1. Location of the sampling sites in Gihwacheon Stream, Korea.
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7134z} ZAAAE 9] =2, DO, pH, Conductivity, Salinity
= 78 #AS5A7] (YSI-556MPS, USA)E A&-8to] 545}
ek 2 SAAS A BARUE SE. 3. S
A

yardage pro)S 01%6 9&3’—, %%—% 5 ](Flowatch JDC)—
ARl oA A3t s El+ Kani (1994)2] W
Hog FRIQT, SHATZRE Cummins (1962)2] HHE F

B3ttt ol 7Y YL 7 2AA A F(EE =3 14

mm, FEWH 16mm) 103], Zf (ZH 1m, 0] 09m, T=



WA 10mm) 3087 2ol FFH 27t HES B9
o AGE o1FE BN S B AT AFS 54
o 5 Rt o, YNARE 10% E2o o] 14

m and Park (200 Ve FAzEga, B7A
74] Nelson (2006)_4 WS wekth o]B 2R o] RAMK AW

A= A|4=(DI; McNaughton, 1967), £t = X|4=(H'’; Shan-
non and Weaver, 1963), #%5 = X4 (E; Pielou, 1975) ¥ %
Bz X4 (RI; Margalef, 1958)5 433t ZAXHE &9
Sl o] R3O FAE E4-2 Primer 5.0 program (PRIMER-
E Ltd, UK)& o|-&sto] +3qstqich. B3 7|34 &g
P. phoxinus®} R. kumgangensis®] WA tiste] AAx=e}
HIT= R (K)E offi 9] 4l o]-&sto] AT (Bolger
and Connolly, 1989; Anderson and Neumann, 1996).

TW =aTL®
K=TW/TL*x 10°

TW =total weight, TL =total length (a, b: parameters)
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Fig. 2. Seasonal variation of water quality at each site in Gihwacheon Stream, Pyeongchang, Korea in 2013.
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Table 1. The environmental characteristics of sample sites in Gihwacheon Stream, Pyeongchang, Korea in 2013
Site Stream width Water width Water depth Water velocity River Bottom structure (%)**

(m) (m) (cm) (m/s) type* B C P G S&M
St. 1 12 8~10 9~32 1.8 Aa 40 30 20 5 5
St.2 20~40 10~20 14~70 1.7 Aa 10 30 40 10 10
St.3 5~20 3~5 15~300 0.2 Aa 10 40 30 10 10
St. 4 30 4~8 30~83 0.9 Ab 20 30 20 10 20
St.5 20~30 10~30 10~200 13 Ab 5 20 50 20 5
St.6 30~50 10~20 30~200 1.1 Ab - 30 50 15 5

*by Kani (1944), **B (Bolder): >256 mm, C (Cobble): 64~256 mm, P (Pebble): 16~64 mm, G (Gravel): 2~16 mm, S&M (Sand and Mud): <2 mm) (Cummins, 1962)

R. kumgangensis
P. phoxinus
R. oxycephalus
C. poecilopus
Z. koreanus
O. toni
0. nudus
C. splendidus
1. koreensis
P. herzi

Z. platypus
O. masou masou

Species

O. mykiss

P. tenuicorpus

M. longidorsalis
G. brevibarba

K. rotundicaudata
C. herzi

H. mylodon

28.73
6.35
5.45

AE Individuals

n=2,788

46.41

10 20 30 40

Relative abundance (%)

50

R. kumgangensis 29.97
P. phoxinus

Z. koreanus

O. masou masou

: Biomass
8.04 Total = 11,879g

C. poecilopus
O. mykiss
R. oxycephalus
O. toni

C. splendidus
Z. platypus i
O. nudus
C. herzi

1. koreensis

Species

M. longidorsalis
G. brevibarba

P. herzi

K. rotundicaudata
P. tenuicorpus

H. mylodon N
0 10 20 30 40

Relative abundance (%)

Fig. 3. Comparison of individuals and biomass of collected fishes in Gihwacheon Stream, Pyeongchang, Korea in 2013.

2 A3} A7 (Pebble)o] 4101 S1Sith. St. 3% Aa® sHHe
2 ope) B& FUT, $4L Aov], FHo] Foigo 9
A5k qledeh. she A3k RRbzol Aleiglsitt. st 4k
sdo] vt R Poz sk
312 HofQlith. St 5 AbE
stz Fulo ool XL YL, 39| Eo] Yol
A gAl0] ATt ML F2 Al Fo|dth. St. 62

SRAY oz AbY HHoINI, 3] Zo] Y $24l0] 2
qom, sHake 22 27k 2Atzto)

Ab® sole] 27}

Z, A, 2L A% 5

2. 0|34

7|3 el A 2T of
I, 2AAHE 2F o R

A 6%, St. 4014 9%

o sEAE

w241 gﬁa 01%&
1180 =

13%, 8¢9 =

Slth(Table 1).

3ol 10%,4€= 10

= A

FE % 63 19% 2,78870A1 2 Yrebt
FE St 1914 6%, St. 2004 5%
St. 5914 133, St. 6914 15822 1}

St. 6914 71 W &8 F2 gl

%, 64

15%0] &dsto] 8o 7H

,9t. 3

T2 £d 22 AT = AATH(Table 2). $HF<] R. kum-
gangensist "3 FHE SHE7HA] A Ao A EEFIH L H, St.
404 &8 AMAF7F 7P WU, St. 200 A = 18RI =
ATt o} E2 P. phoxinus+= St. 3~St. 67| EEIFGHOH,
St. 69| A= 2470 A9 £33 T Rhynchocypris oxycephalus
£ St.6& 11]9]8} Xl 1171‘5101]/‘1 WA= A 2w, R. kumgangensis
&} P. phoxinuse= QHEA A AF EEE AFS EQh
Cottus koreanus— St. 29]- St. 59|14 th=7) AR H A
Cyprinidae ©1537} 10£(8643%)2.2 713 By, TS0 2
Cottidae ] 1% (5.58%), Balitoridae ©1F 2% (3.67%), Sal-
monidae & 2% (3.16%), Cobitidae 15F 2F(1.06%) =2 2
Z£93l9tt. /MAT= R. kumgangensis (44.68%), P. phoxinus
(27.66%), R. oxycephalus (6.35%), C. koreanus (5.58%), Zacco
koreanus (4.73%)2] <22 A3 H T} (Fig. 3). AAFL R
kumgangensis (30.18%), P. phoxinus (15.87%), Z. koreanus
(12.88%), Oncorhynchus masou masou (9.12%), C. koreanus
(8.23%) 5ol SH3IAth(Fig. 3). €& °oIF T 2yt A&

Z2 Pseudopungtungia tenuicorpus, Coreoleuciscus splendidus,
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Fig. 4. Community indices at each site in Gihwacheon Stream, Pyeongchang, Korea in 2013.

Hemibarbus mylodon, Gobiobotia brevibarba, Microphysogobio
longidorsalis, R. kumgangensis, Z. koreanus, Korecobitis rotun-
dicaudata, Iksookimis koreensis, Coreoperca herzi 5 1050]0
on, AA 28F9 5387%= FUH| ¢ =2
2ot} ol Q1T BT olREA BN BA ol 2
£ 91} 35% F TGE 20E(57.14%)0] &8st =&
< Jehd AT} gAFS A3G T (Lee ef al., 2006). AF7)EE
2593 H. mylodon®}t BZ 7oA = IF2] P. tenuicorpus,
Gobiobotia brevibarba, P. phoxinus 5 3%°] &3}t <)
T 0. mykiss®] AAo] FAHAN, &7 o]F9 Faz &
QE= sFH 9 AMFo| AA3t= Oncorhiynchus masou masou
= FAATY stHol= AARESHA] e FHolYF (Chae
etal.,2019)C.2 oo tf3t 2| &= < E‘/Iﬂa‘ol Zastgir.
R. kumgangensis$} P. phoxinus 5 £ Y44 oF=Z 314
o] Aol AAsta o, ‘a‘?lﬂ A A B
dolde 5L oo AT 2kt (Song, 2000;
Baek er al., 2002; Song and Son, 2002). R. oxycephalus+= St. 6
< A BE - AL, R. kumgangensis®t P.
phoxinus =7} ¥ A F oA B2 A7 R EALH,
C. koreanus= St. 22} St. 594 & NA| 7T DT} C. ko-
reanus= EWA o7 =2 3o E dAH, GESL, I=T),
A A, FFEHAE Y AZFAYGA AAste o=
&2]A QUTH(NIBR, 2002). =] o] W&o} 4=2o] Blnw
2 du o] FHI St AR B ARAG A8t

o
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Fig. 5. Dendrogram of similarity at each site in Gihwacheon Stream,
Pyeongchang, Korea in 2013.
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7V =9t (Fig. 4). & TEE 4= St. 694 2282 713
E, St. 594 0.792 7HF 1;39}4, 181 SAE RS
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Fig. 6. Length-weight relationship and condition factor for P. phoxinus collected at each site in Gihwacheon Stream, Pyeongchang, Korea in 2013.
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Fig. 7. Length-weight relationship and condition factor for R. kumgangensis collected at each site in Gihwacheon Stream, Pyeongchang, Korea

in 2013.
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713tdol A E8e ol F F +-E R. kumgangensis} P.
phoxinuse AHBLE )L Fa3stch. P. phoxinus= S
oF2 SHUTIAL A SAHT FE ARA A
gk A Alo] A glom, Sejitelrt Bxolo] HgEA R 1
%3 QJOo{(NIBR,2017) £ RE W AAx 37} ©Q3sict
22 shHAH, 2 2, 2 4 TR EFHVIRFE
F7tE o} Qlom, BT} vle Fashar Wt F ol
ol 201737 BFA7IMIAE ez A4 weEx
SITH(ME, 2017a). R. kumgangensis= Y4 o|FZ2 $20]|
W ARE ARl TR A, i, A % 5749
YRR Ao AT AAets e I{Fos F7h 7|
MEAFEFZOZ Ao Itk (Kim et al., 2005; ME, 2017b).
A H oz Fadt ol5 F9 713 oA AAE E4& ot
ofst7] flste] AR-AS TA 24 vt X5E H|as)
ot dol-FA FHuA Y vEA-do] TA = o7
743 A B7roA FE A AHEE o] gtk (Bolger
and Connolly, 1989; Adams, 2002; Bervoets and Blust, 2003;
Rétz and Lloret, 2003; Seo, 2005; Jang et al., 2007; Lee et al.,
2008; Mozsir et al., 2015). P. phoxinus 7§ A 22 AA-A& &
A 2o m2E, =AY o)A g2 24725~3.2635
o[, BIRtE A AT BA B A= 71&7] Fhol
—0.0106~0.00392 UEIL; 7] &7]oA 2ol HAH. 3|4
Alg= TS St. 40041 326352 7P EQEAL, St. 6914 247528
7 Wtk Aol whE K3tel 7171 St. 4014 0.0039=2
7 9o d, St. 694 —0.01062.2 71&F 2LT) (Fig. 6).
A-A 5o FAANA L7 sAAS bt ALY A
B BAEEY AR 5 theFdt AR ATHE FaT
A7 E o] &HT}(Seo, 2005; Jang et al., 2007; Choi et al., 2011).
Uvb o 2 3| A bgko] 3.08cH ZH Zolof H]F] vt}
A& %ok bgto] 3.0k Zod A7t vtEkA] &
= U3tk (Seo, 2005). HA = AL AR-AF &
Aol A dojZl 3 AA S bgkol 3.0 o]Fel™, Kgkel 71&7]
7 F9 #E Hold Mg H AAE ez Hi itk (Seo, 2005;
Choi et al.,2011). 7|3F o M &)8= P. phoxinus 7§ A2 3]
A b St. 33} St. 494l 3.0 o] 22 YEpgoLt, 1 9
ZARAH Y] AT 3.0 of5t2 AR whet F-31ek Ao
£ B3tk ol= Kgke 71710 A = 11 Z7Fe] HkgE o] St.5
ok st. 6914 =9 712715 Uet e} 713l A P. phoxi-
nus NAZZ A EFE2 R. kumgangensis WA+ A
As TA 24 T2, 2AX Y 9 3 AAS T 3.4456~
2950502, BT A 4=-Age] BA| RA A= 71&7]

Zrol —0.0009~0.00632.2 e 3] HA S G St. 500 4]
344560 2 7} =9k, St. 694 295052 7F otk A
o] 2 KgtY] 7]7]% St. 5904 0.006302 7P =9te
o, St. 69| A —0.00092 7F4 Wkt (Fig. 7). R. kumgangensis
AATE] FAAS b St. 62 A g BE A H A 3.0 o4
o2 yepgos, K39 71 &7 % St 6o AT 22 grez
Ebth. P phoxinus WAL St. 40 A 71 55 AAAH
£ R, R. kumgangensis WA= St. 59014 bZkat K3te
71 &717F 22}y 3.4456,0.00632.2 7 =9kt ZAA A St.
= 713 EF 94X FdstEdL FRote A=
Aol o FAZIo] Foigol ol Ferdel ol B
Az ARED, £HTE AL} o} ol5S wol
02 Bt = 20| JopAre)7} k5 2102 Btk Back er
al.(2002)8] Aol W2, F T FY AA XA Bl
Az)¢t Ho|RdS aE&HoR Redty FAst= 7| B
okl skich AE A A7 FARE FE2 HEE TY &
a0 A AASHR] FAT, FY sHHl AdlsHes Hfo=
PHE AYE A= AAsHHEA o]&3817] wjZo] AT, FL,
HolY 5 A4S HAs| EFdFozN I FAL st
Q1T (Hardin, 1960; Nilsson, 1967; Sale, 1969). 181} 7|3hA
A Sl St 622 F Fol FA AL o, ohE A AT
22 batd Kgtel 712717F 7HE Rttt o] AL $A4F
E@u|Eo] 7MY 2 AHolx, stRAFLRE tE AFl
H3f| =2o] tha Fob, WA ofFQ T Y Aol &
g Ao g Helrh 3k Al F1tol AT Hf HAo] A
A ARGl AFFE E ol FFol REFA P
phoxinus WA gk A4 Q1 RUE o] oF Holtt.

o Ok

I =
£ ATE ) g A5 7|shde] EEsHe off 24
=z Phoxinus phoxinus®} Rhynchocypris kumgangensis®]

I wa

=l

A& hobstnzl 20139 3YRE 119714 AR
PI% 59t % 63 1059 o7t Z@stA0m, A
U WA F SAHZEL R. kumgangensis (Individuals 44.7%,
Biomass 30.2%), o} £ P. phoxinus (Individuals 27.7%,

Biomass 15.9%)°] 1t} 552 Pseudopungtungia tenuicor-

L o

2o A
2
S~

pus, Coreoleuciscus splendidus, Hemibarbus mylodon, Gobiobo-
tia brevibarba, Microphysogobio longidorsalis, R. kumgangensis,
Zacco koreanus, Korecobitis rotundicaudata, Iksookimis koreen-
sis, Coreoperca herzi 5 1050|031, BE 7|52 P. tenuicor-
pus, G. brevibarba, P. phoxinus 5 3%5°|1, AA7|'d&E He-
mibarbus mylodon®] @3}t F] 802 FQofA =UH
Onchorhynchus mykissgl- = o]dEel Oncorhynchus masou



masouZt ERAE ATt HEA R. kumgangensise ZE A}
Ao EdstEeH, St. 6& ALt bglo] 3.0 o]4doln
KzZkel 71&717} &9 4dE& BT P phoxinuse ZAHA
A St.3~St. 6014 S8k, St. 37 St. 49 AlFE 2H A2
AL FEHE HeEh AT

At At
2 de FEPANSHE AR A ALY (R2019028) 3
a};%‘LXH% %ﬁ o ALY (NRF-2018-R1A6A1A-03024314)
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