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The Characteristics of Fish Fauna by Habitat Type and Population of Zacco platypus

in the Hongcheon River'
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oxycephalus7} $-35kAth. Z. platypus®] %A% AHE 9| 3| A4 4= bgko] 3.279 FOoE Uetygil, 48 #4
Ay} 37 2A 209 aFeE FREUT SHFY AAA 38 fAE £4 23 NN stESAS AFE
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ABSTRACT

The fish fauna and population characteristics of Zacco platypus at the 9 habitat types in the Hongcheon River
were investigated from August, 2009 to April, 2010. The collected species during the surveyed period were 21
species belong to 6 families. Korea endemic species were Acheilognathus signifer, Microphysogobio
longidorsalis, Pseudopungtungia tenuicorpa, Squalidus gracilis majimae, Zacco koreanus, Iksookimia
koreensis, Silurus microdorsalis, Liobagrus andersoni, Coreoperca herzi, Odontobuitis interrupta, and
Odontobuitis platycephala which showed 61.9% ratio of total species. Dominant species was Z. koreanus, and
subdominant species was Z. platypus. Dominant species according to habitat types were Z. platypus(in side
channel, substrate type pool, and riffle), Z. koreanus(channel connected pool, run, meander type pool, and rock
type pool), M. yaluensis( dam type pool ) and Rhynchocypris oxycephalus(channel unconnected pool).
Length-weight relationship in the population of Z. platypus was 3.27 in regression coefficient(b). Principal
component analysis was classified as 2 groups. Bray-curtis cluster analysis indicated that the channel connected
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pool and meander type pool showed the most similar values(66.2%), whereas side channel and channel

unconnected pool exhibited the most distance values(32.1%).

KEY WORDS: LENGTH-WEIGHT RELATIONSHIP, CLUSTER ANALYSIS, PRINCIPAL COMPONENT

ANALYSIS
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Figure 1. The map showing the study sites in the
Hongcheon River, Korea
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393, EHA A= Nelson(2006)S watth.

2) DlAMAR P&

FAEY 7| eAFAT Y] 7] Z(Ecoriver2], 2009)<
w2} A 7H(Side channel, St. 1), 7§53 3} =<5 ] (Channel
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St. 5), F9 & (Riffle, St. 6), A}PF 21 o](Meander type
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Table 1. Habitat type and GPS at each site in the Hongcheon River, Korea

Sites Prefecture GPS(WGS) Type
; i N 37°48'37.4" .

St. 1 Cheoljeong-ri, Duchon-myeon, Hongcheon-gun, Gangwon-do, Korea o 127°59'41.7" Side Channel
St. 2 Cheoljeong-ri, Duchon-myeon, Hongcheon-gun, Gangwon-do, Korea ]I:\I 135’770&5’{;.526942':. Channel Connected Pool
St. 3 Cheoljeong-ri, Duchon-myeon, Hongcheon-gun, Gangwon-do, Korea é\l 132770%79'.4222417:. Dam Type Pool
St. 4 Cheoljeong-ri, Duchon-myeon, Hongcheon-gun, Gangwon-do, Korea }?I 13277%79.437249.. Substrate Type Pool
St. 5 Cheoljeong-ri, Duchon-myeon, Hongcheon-gun, Gangwon-do, Korea N 37°4730.8" Run

. jeong-r1, yeon, g gun, g > E 127°59'46.3"
St. 6 Cheoljeong-ri, Duchon-myeon, Hongcheon-gun, Gangwon-do, Korea . 5. 473431 Riffle

. jeong-1i, yeon, g gun, g ’ E 127°59'39.3"
St. 7 Cheoljeong-ri, Duchon-myeon, Hongcheon-gun, Gangwon-do, Korea é\l 132770"4579%126937:‘ Meander Type Pool
St. 8  Seongsan-ri, Hwachon-myeon, Hongcheon-gun, Gangwon-do, Korea }?I 13277%79.1146'62.. Rock Type Pool

N 37°46'41.5"

St. 9 Seongsan-ri, Hwachon-myeon, Hongcheon-gun, Gangwon-do, Korea

E 127°59'14.2" Channel Unconnected Pool
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26.7(+042)2 UelFon, pHE 7.5~8.8% o] 271 445}
Zlo] At JHE A8k st §&4(DO0)E 9.5
~13.1mgL"' & AA Ao BA ol EA Yebgth A7A
ZZ(EC): 86.9~121.4ms/em® M7H(St. 1)) A 7} =
A Uetsted, ole FHEAZ $4A 9 H&o] =3%7]

wolH, 1 99 AAH §3 dFEE fARRE A7A=
=2 §A319 k. 24EA(SS) 0.4~5.6mgL’' 2 A7 A
T np R R Yol A v = AHE UE S
o, o2 AAA FEEY 7189 YT =2 AR
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Golof A 7M=& RS2 I FA(T-N)= 0.1

Table 2. Physical factor of the surveyed each site in
the Hongcheon River from August 2009 to

April 2010

River Water Water Bottom Structure
Sites width depth current

(m) (cm) (m/sec) *B:C:P:G:S
St. 1 70~80 9~15 - 1:6:2:1
St. 2 70~100 1~87 0.07 2:4:3:1
St. 3 80~100 15~106 0.35 1:2:2:5
St. 4 80~100 47~119 2.16 1:2:2:5
St. 5 100~150 13~50 0.16 1:2:2:2:3
St. 6 100~150 4~54 1.16 2:2:3:2:1
St. 7 60~80 1~84 0.40 1:1:4:3:1
St. 8 80~100 4~36 0.29 1:2:3:2:2
St. 9 80~100 8~85 - 2:4:2:2

*B: Boulder, >256 mm, C: Cobble, 64~256 mm, P: Pebble, 16~64 mm,
G: Gravel, 2~16 mm, S: Sand, <2mm = by Cummins(1962)
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Table 3. Environmental factors of the surveyed each site in the Hongcheon River from August 2009 to April 2010

Sites WT pH EC DO SS BOD COD T-N T-P
() (ms/cm) (mg L-1) (mg L-1) (mg L-1) (mg L-1) (mg L-1) (mg L-1)
St. 1 13.0~27.0 7.5~8.1 1183~121.4 9.7~12.4 0.8~5.6 04~2.2 0~4.2 0.6~1.1 0.003~0.04
St. 2 11.3~26.6 7.6~17.8 93.6~121.3 9.8~12.3 0.8~4.4 0.5~0.9 0~4.4 03~1.7 0~0.03
St. 3 12.0~27.4 7.6~17.8 88.3~105.8 9.8~12.3 04~1.6 04~2.4 1.2~5.0 0.3~1.7 0~0.02
St. 4 12.1~273 7.6~8.6 87.8~107.3 9.8~13.1 0.6~3.2 0.5~1.5 0~18.6 0.2~1.7 0~0.01
St. 5 12.4~26.5 7.6~8.6 88.1~107.2 9.7~12.5 04~3.2 0.1~1.6 0~3.2 0.1~1.8 0.003~0.02
St. 6 12.1~26.4 7.6~8.7 88.4~107.6 9.5~12.2 0.8~3.2 0.5~3.2 1.6~2.8 03~1.7 0.003~0.02
St. 7 12.2~26.4 7.7~8.8 88.3~107.2 9.6~10.9 1.2~1.6 0.2~1.5 1.6~3.2 0.2~1.6 0.007~0.01
St. 8 12.5~26.3 7.7~8.8 89.3~108.6 9.6~11.9 0.8~3.2 0.5~0.8 24~48 1.2~2.1 0.02~0.03
St. 9 14.2~26.4 7.7~8.8 86.9~108.4 9.7~13 2.0~12 0.3~3.1 1.6~5.4 0.7~2.2 0.02~0.03
WT: Water Temperature, DO: Dissoved Oxygen, pH: Potential of Hydrogen, SS: Suspended Solid, BOD: Biochemical Oxygen Demand, COD: Chemical

Oxygen Demand, T-N: Total Nitrogen, T-P: Total Phosphorus, EC: Electric Conductivity

~22mgL"'2 A4 3 vnE GAEH Yepton, 2. R4

Z0(T-P)2 0~0.04mgL"' & W2 AgES 423t 9

o A AAAH GEE d B4 A AFA §7] TRAY A 2AA AR JHE oAFE ‘6‘ 63} 215
E @] ta w2 A°0R vygygoH, F4F 599 10337047} A= Qlth(Table 4). AAA G348 &8 5
EQA QI BE SAE 284S S5 T g AR FE M DA 33 105 125714, MEE =LA (S
EA 5| 9] th(Table 3). 2)o1 A1 33+ 10 310704, g g ol(St. 3)oll A 33+ 93

Table 4. A list and individual number of collected fish at each site in the Hongcheon River from August 2009
to April 2010

. Sites
Species Sl S.2 st3 Si4 S5 su6 su7 sus so  od RA Remaks

Cyprinidae

Carassius auratus 1 1 0.1

Acheilognathus signifer 2 2 0.2 E e

Coreoleuciscus splendidus 5 1 1 2 3 1 13 1.3 E

Hemibarbus longirostris 2 3 4 1 4 2 3 9 28 27

Microphysogobio longidorsalis 4 1 6 4 11 3 29 27 E

Microphysogobio yaluensis 5 40 54 1 19 6 1 126 122 E

Pseudogobio esocinus 5 13 9 2 4 6 39 3.8

Pseudopungtungia tenuicorpa 1 1 0.1 E e

Pungtungia herzi 4 8 5 5 3 9 12 10 6 62 6.0

Squalidus gracilis majimae 4 4 04 E

Rhynchocypris oxycephalus 1 12 13 13

Opsarichthys uncirostris amurensis 5 1 6 0.6

Zacco platypus 78 42 20 22 10 27 7 8 3 217 21.0

Zacco koreanus 13 199 8 14 20 1 141 47 443 429 E
Cobitidae

Tksookimia koreensis 11 2 3 4 6 26 25 E
Siluridae

Silurus microdorsalis 1 1 2 0.2 E
Amblycipitidae

Liobagrus andersoni 2 2 0.2 E
Centropomidae

Coreoperca herzi 1 2 2 2 2 9 0.9 E

Siniperca scherzeri 2 1 3 03
Odontobuitidae

Odontobutis interrupta 1 2 3 0.3 E

Odontobutis platycephala 1 2 1 4 04 E

No. of family 3 3 3 2 4 5 3 2 3 6
No. of species 10 10 9 9 9 11 11 9 9 21
No. of individual 125 310 109 51 67 62 188 77 44 1,033

E : Korea endemic species, e :

Endangered species, R.A. :

Relative abundance(%)



ofol

A7l AAA

TEE o

Abak seh] A2e] B4 235

10970, H2kg & ol(St. 4ol A 23k 9F SIAA|, Fole
(St. 5)A 43} 95 677HA|, Fol=2(St. 6)o1A 53 115
6270 A, AHEE S ol(St. 7)ol Al 33t 115 18874, 7 4]
g SFol(St. 8)ollAf 23} 9% T7HAl, HHF =5 (St
9)ellAl 33t 95 440AI7F BRI =Tk 2AAH F Hoe
I AYE SFolfA 1IFoR 7MY B2 ol Ed3IAA
g A AYA 8 T

-
il
i
K
=
pas
T
o{o{.
R
0$~
rlo
_O‘_lL
R >,
It Fll‘
oXx \O
o L
3 oTx
S
e
b
) =l°
S~

u)
—Hz
M
o
2
o
L Hr o ob o}N

rlo

sk ol ol 2]
3l o L(Lee et al., 2012),
a4 Fol7} 24 Lo,
& vlAA 4R} ek
Wtk @4 A4A 34 of
SUPAE AT, YH(Lee
HolZoll A 718 &L, H23 3FololA
wrokon, B (Choi ef al., 2011)& AP E &30,
g eFol, WP steFAdA 7M=L, Fof&ol
A G Rog L}E}‘*ﬂ- %3l A(Lee et al., 2012)2
A} w7 2 93 FEololA 7HE 1L, wol=l

do > 10
2 o o

o e 2 o

R} r£

o~
rlo
e
1~
E _I_’:
o i
o2

o
re
AR

o rif, OI“N
o
2 ox k
EmloJ
> o
3
1
FBL’

N o}‘i & o_|>:, 2
[}
S
S
\O
N
rl
oﬁ

H 7P e OR Yeptou T olg ey
th 2, AAA §9 o RAY REE gt 2e)g)

5HA 9 R #ﬂﬁ QA7 RS AAAE F4 8
oz Z}%ﬁktﬂ, S-gjutet 01%0 %—;a EAA A 9 5

wRTE & L T °] 01J—]-(Cypr1n1dae)0ﬂ /“l 165(66.7%)
o7 7H =4 E8stgl o, 4 X 2H(Centropomidae), &
Abg] H(Odontobuitidae)o| A/ 22k 2%(9.5%), uv]d2| 1}t
(Cobitidae), 9| 7] }(Siluridae), 5 7}2] Z(Amblycipitidae)
oA 27} 15(4.8%)0] ZAE A th(Figure 2).

£Fol2 & L 02L BT (Acheilognathus signifer),
) 2](Coreoleuciscus splendidus), B7FA}2](Microphysogobio
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Figure 2. Percentage of family of collected fish in the
Hongcheon River from August 2009 to April
2010

Z. koreanus ] 42.89

Z. platypus ] 21.01

M. yaluensis 12.20
P. herzi 6.00

P. esocinus {__] 378
M. longidorsalis {_] 2.81
H. longirostris -:I 2.71
I koreensis -:I 2.52
R. oxycephalus -:| 1.26
C. splendidus {126

Others - 3.58

0 10 20 30 40 50

Relative abundance(%)

Figure 3. Relative abundance of collected fish at 9
sites in the Hongcheon River from August
2009 to April 2010

7] 2%(9.5%)0] el it

SN AT oF F WA B0l M =4 Ur
gt o] S FAAYUR 4437 7 (42.89%)7F 2l H gl
I thgoal gagkn 217744(21.01%), SubAt 1267Hxﬂ

(1220%) 59 £02 ettt 444 3dzs 3d
u| 9} =317 (Pungtungia herzi)7} A ZAFA A o Al &0l g
A, AAAYY ZufrH(Hemibarbus longirostris)7} 87
A, Bk T ARAA Sels gl AL AL
1.0% u|gtel o]E 0 2= Ho|(Carassius auratus), 7} =%
7], FEAE T EZFsHY F 11FeE AL
(Figure 3).

TA7] gst o] ZAF ZAF= Choi(1986), Byeon(1988),
.(1991), Choi and Kim(2004)¢f o]} 1= 81
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Table 5. Comparison of ichthyofauna based on previous references in the Hongcheon River

Species

Choi
1986

Byeon
1988

Yang et al.
1991

Choi and Kim

Present study

2004 2009

Petromyzontidae
Lethenteron reissneri
Anguillidae

Anguilla japonica
Cyprinidae

Cypinus carpio

Carassius auratus

Carassius cuvieri

Rhodeus uyekii

Rhodeus notatus
Acheilognathus signifer
Acheilognathus koreensis
Acheilognathus yamatsutae
Acheilognathus rhombeus
Acheilognathus chankaensis
Pseudorasbora parva
Pungtungia herzi
Pseudopungtungia tenuicorpa
Coreoleuciscus splendidus
Ladislabia taczanowskii
Sarcocheilichthys variegatus wakiyae
Sarcocheilichthys nigripinnis morii
Squalidus gracilis majimae
Squalidus japonicus coreanus
Hemibarbus mylodon
Hemibarbus labeo
Hemibarbus longirostris
Pseudogobio esocinus
Gobiobotia macrocephala
Gobiobotia brevibarba
Microphysogobio yaluensis
Microphysogobio longidorsalis
Rhynchocypris oxycephalus
Rhynchocypris kumgangensis
Zacoo temminckii

Zacoo koreanus

Zacco platypus

Opsarichthys uncirostris amurensis
Erythroculter erythropterus
Baliforidae

Orthrias nudus

Cobitidae

Misgurnus anguillicaudatus
Tksookimia koreensis
Koreocobitis rotundicaudata
Siluridae

Silurus asotus

Silurus microdorsalis
Bagridae

Pseudobagrus fulvidraco
Pseudobagrus koreanus
Leiocassis ussuriensis
Amblycipitidae

Liobagrus andersoni
Cottidae

Cottus koreanus
Centropomidae

Siniperca scherzeri
Coreoperca herzi
Odontobutidae

Odontobutis platycephala
Odontobutis interrupta
Gobiidae

Gymnogobius urotaenia
Rhinogobius giurinus
Rhinogobius brunneus
Centrachidae

Lepomis macrochirus
Micropterus salmoides

No. of Family
No. of Species

10
41

28

24

11
52

24
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Table 6. Dominant, sub-dominant species, and community indices at each site in the Hongcheon River from

August 2009 to April 2010

Sites Dominant species Sub-dominant species DI H' E RI
St. 1 Zacco platypus(62.4%) Zacco koreanus(10.4%) 0.73 1.38 0.60 1.86
St. 2 Zacco koreanus(64.2%) Zacco platypus(13.5%) 0.78 1.18 0.51 1.57
St. 3 Microphysogobio yaluensis(49.5%) Zacco platypus(18.3%) 0.68 1.61 0.73 1.71
St. 4 Zacco platypus(43.1%) Zacco koreanus(27.5%) 0.71 1.56 0.71 2.03
St. 5 Zacco koreanus(29.9%) Microphysogobio yaluensis(28.4%) 0.58 1.80 0.82 1.90
St. 6 Zacco platypus(8.7%) Pungtungia herzi(2.9%) 0.58 1.86 0.78 242
St. 7 Zacco koreanus(45.5%) Pungtungia herzi(3.9%) 0.81 1.06 0.44 1.91
St. 8  Zacco koreanus(15.2%) Pungtungia herzi(3.2%) 0.74 1.36 0.62 1.84
St. 9 Rhynchocypris oxycephalus(3.9%) Hemibarbus longirostris(2.9%) 0.48 1.94 0.88 2.11
DI: Dominance index, H': Diversity index, E: Evenness Index, RI: Richness Index
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Figure 4. Length-weight relationship and condition factor of collected Zacco platypus population collected in
the Hongcheon River from August 2009 to April 2010
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