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Fish Fauna of the Main Channel in the Nakdong River. Jang, Min-Ho*, Ga-lk Cho and Gea-
Jae Joo (Department of Biology, Pusan National University, Busan, 609-735, S. Korea)

Longitudinal distribution of the fish fauna of the 20 main channel and tributary
sites in the Nakdong River was investigated from July 1999 to December 2000. A
total of 4,791 individuals of fishes were collected from three to seven sampling
programs of all study sites and 48 species of 17 families were collected. Dominant
family was Cyprinidae (25 species, relative abundance (RA): 91.8%). Zacco platypus
(RA: 18.0%) was found to be the most abundant inhabitant. Subdominant species
were Opsariichthys bidens (17.1%), Squalidus chankaensis tsuchigae (13.2%),
Hemibarbus labeo (9.9%), and Z. temmincki (8.2%). Among the total species, 12 species
were identified as endemic species (4 families, 24.5% of 1,172 individuals). Four
exotic fishes were collected (Carassius cuvieri, 25 indv.; Micropterus salmoides, 214
indv.; Lepomis macrochirus, 14 indv.; Oreochromis niloticus, 6 indv.). M. salmoides
was distributed in mid to lower part of the Nakdong River. As the result of cluster
analysis, sampling sites were divided into three groups (upper, middle and lower
part). Site below Gumi (St. 10) were considered as the lower part of the Nakdong
River. Combined with previous surveys, about 80 species are present in the main
channel and tributaries of the Nakdong River. Since the middle of 1990s, population
density of the M. salmoides rapidly increased in the stagnant lower part of the river
(RA 8.8% in lower 5 sites). The feeding strategy of M. salmoides was “generalized” on
Daphnia sp. (<100 mm), and “specialization” about Cladocera (<150 mm) and Insecta

(<200 mm).

Key words : Nakdong River, Fish fauna, Endemic species, Introduced species, Micro-
pterus salmoides, Feeding strategy
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Fig. 1. Map showing sampling sites for ichthyofauna sur-
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Fig. 2. Physical and chemical parameters of 20 sites in the Nakdong River (Jul. 1999~ Dec. 2000; N=3 or 7; - @ —: main
channel; - A -: tributary).
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Zacco platypus

Opsariichthys bidens
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Fig. 3. Relative abundance of the fishes collected from main channel and tributary sites of the Nakdong River (Jul. 1999 ~

Dec. 2000).
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Table 2. Longitudinal distribution of collected fishes in the Nakdong River (Jul. 1999 ~ Dec. 2000).

Site

2 3 4 5

Species name

6

7 8 9 10 11 12 13 14 15 16 17 18 19 20

Zacco platypus
Opsariichthys bidens

Squalidus japonicus coreanus

Hemibarbus labeo

Zacco temmincki

S. chankaensis tsuchigae
Acheilognathus rhombeus

Micropterus salmoides

= collected sites; --- : probability of survival
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1,15670 A 2 7P we =3} J)A|I7F A A= o} Odon-
tobutidae®] Odontobutis platycephala”} 1374, Cen-
tropomidae®] Coreoperca herziZ} 47 4], Cobitidae<]
Iksookimia longicorpaz} 2704 AA =t 7P we
F=afge] 233 AL St 1002 HAH F 24F
T 9% (38%)°] f-Foldon, 7 1f3 Wwrt =
A HARAAA dEAFer 12F F 6%
= aLfrgolel A 50%2] 143} ephdd st 2
ﬂ]*ﬂ% I3 32"] IFFoR 42%2] 1H3}t NeE
8 (253} W%, 38%), 3 (33%), 5 (31%))
IFERIEE B AR A
45 & ‘/‘re}‘ﬁﬁ}. Atz Q)
Hyolodoe] Zo] WE
ElJ— uem, 7 (1995)°ﬂ ot 5
=273l Al el Bl el ARE A A=
%?4 Z] G. naktongensis”} £ ZAl|AE= 67)

25 1670474 A = Ao 53] st 8 o] 31
- 3HFell A= G. naktongensis7} A3 AHA = A kot
o] sHto] diE gz FAE ARE AT

Aoz Al

217 F AR E A =YFS 25 33 4% 259
MA 2 5.4%2] A FR =5 epdelh Cyprinidae o 7
¢l Carassius cuvieri= 77] XA A 257047} A A=
o] C.auratus$} C.cuvieri®] 15571 & 16%= el

b= —I—‘rr

2 rlo o

RS-

[

i

o] A= (24%, Jang et al., 2001) B )=
o G=7) 252 Aoz 3 ) =
AME oF 5%=E Jeht 357 2
Az} WEr} Zold Aoz /\].
Micropterus salmoides= 97 XA A] 2147047} A A
9o, o] 52 ol AMR (St. 3)ol|A] &= (St. 20)
74 g2 el Exaty gl Aoz vehyt oS
o olge Fz A o (x4} 9,
e Azalr) de] el At ksl fvel
Lol 3 pEos Qake] AATIe) Fu)R FE7el
Ne Tl 2 Aes e ot £E 44
o2 g e TAFozA 1 AT} o 2R
g9 EaRzEd 47 e dge vy 45
t}. Cichlidaeq]l Oreochromis niloticus:= == a8} ol 4]
Qs 28 Foz wwHT olbd B A
St. 163} St. 17oﬂz\i SAFEE =7] (250 mm)E-o] Z+7t 3
AAA AFe] Fael FAAA $98 Aoz A}
295 o5 30 Fie] SEAUAG BT o
Fe obx7bA) weAA gk glem AMA) 7
Q7% Dest gleh
2AAGAA AND o5

A ekt
5 (1995)2] ZA}ol
7] % SRAGNA
=}, Centrarchidae?]

= o

L

B350 =3

Re.

7Fs4

%
—
a

N
~

rlo i nZi b

T Wges A 4§
AZ3 ST (Table 3). 714 $ALE A57} e
st. 14 (F5H) 9} 17 (317 0871 vheht A
7o Fo] A8 AAGE 2 Aol E ol
o= vehie) o] gelE St 4 (HEA)H 8($]
0.8692 Uehton st 1(dE)3} 15(&A @), 16
), 18 (H54W), 19 (12), 20 (Y $E) 5 A=}
022 71 Wl etk ok s ol FAk
AEA 99 ofFAbe] Az oh Aol
$Amol wE AR o

N
R

)

=
=
o
&
o]

2

o
i

7o

& s
o

A
L
o

fa
A

o)
Rl

Fe AH

Hr

i
PN
= ox
2 du

A



Fish Fauna in the Nakdong River 231

Table 3. The similarity index of fish fauna between each site of the main channel and tributary in the Nakdong River
(Jul. 1999 ~ Dec. 2000).

1 2 3 4 5 6 7 8 9 100 11 12 13 14 15 16 17 18 19 20
1/1.000
2| .733 1.000
3| .550 .527 1.000
4| .324 .455 .680 1.000
5| .339 .254 .481 .639 1.000
6| .270 .193 .554 .677 .540 1.000
7| .414 .383 .668 .698 .343 .708 1.000
8| .462 .513 .819 .869 .549 .728 .830 1.000
9| .205 .232 .471 .799 .4335 .779 .792 .767 1.000
10| .141 .182 .331 .327 .1913 .362 .483 .392 .364 1.000
11| .143 .002 .191 .319 .246 .395 .505 .336 .439 .660 1.000
12| .065 .134 .464 .413 .171 .504 .642 .447 .420 .670 .516 1.000
13| .155 .330 .587 .552 .253 .514 .492 .623 .471 .676 .498 .560 1.000
14| .042 .198 .427 .513 .335 .513 .376 .446 .464 .751 .575 .569 .805 1.000
15| 0 0O .040 031 O .163 .208 O .161 .660 .651 .634 .594 .690 1.000
16| O .105 .333 .379 .136 .498 .393 .363 .444 577 .518 .546 .697 .835 .673 1.000
17| .173 .250 .486 .450 .282 .401 .377 .418 .393 .712 511 .577 .732 .871 .638 .745 1.000
18| 0 .046 .289 .218 .028 .496 .396 .241 .467 .450 .453 .564 .469 .556 .549 .597 .392 1.000
19| 0 .119 .225 .160 O .185 .156 .121 .171 .600 .370 .486 .641 .813 .747 .812 .723 .619 1.000
200 0 .079 .194 128 O .144 .016 .074 .105 .403 .064 .288 .505 .644 .455 .611 .561 .479 .821 1.000

Table 4. The dominance, diversity, richness and evenness index of fish in the main channel and tributary sites in the
Nakdong River (Jul. 1999 ~ Dec. 2000).

Site

- 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total
Indices
Dr?gr:te 0.80 0.92 0.83 0.85 0.51 0.89 0.78 0.89 0.71 0.54 0.58 0.66 0.49 0.58 0.77 0.40 0.62 0.93 0.55 0.54 0.35
Dsii\f;/r_ 1.33 0.95 1.18 0.89 2.04 0.72 1.22 0.79 1.26 2.20 1.94 1.31 2.08 1.93 1.23 2.43 1.83 0.83 1.80 1.88 2.56
R[!S;_s 1.78 1.19 1.03 1.59 294 0.88 2.38 1.64 1.31 3.76 2.63 0.89 3.20 2.75 1.58 3.83 2.28 0.97 2.02 2.02 5.78
EIEII:SS- 1.24 1.12 152 0.99 1.83 1.03 1.17 0.87 1.80 159 1.80 2.17 1.57 1.54 1.29 1.72 152 1.19 1.67 1.75 151
sled Ye Qo (Fig. 5). $-AF= A|4=7} 0.38¢] A]-HE macropterus®} BlttelA] 222 Neosalanx ander-
Aoz FIHPS o AU Adoezm s 4 9\11:} soni, Mugil cephalus, 78] 1 2|2 =¢]1%¢] M. salmoides
A% AL ARSI Ao St127h RS B4 s A% 720 2% 4¥E ¥ Aoz Aud
& Uehle S0l ARE Aelgoldh ol @ 25l 7 AW T AN ANE oFE FAe AP
A 29354 zHg3t =& Coreoleuciscus splendidus, C. FAL=S oot 7ol A - F - kRl ke A AA 9
herzi, Microphysogobio koreensis2 Alg %t} 2t BE= W 3le}l el A W3} QJ=A=E o 4 A @) o)
SRS AROE St.3, 4,567,802 teich of A skl XA AREFzol S3m AR
£ %92 G. naktongensis, Silurus asotus, Oryzias lati- AbFol fAbelA WEEE AFSRS HolF, AR =
pes7h AFaPE AR Rakd Awel 204 AAE BT F- o ERwel Fobu dgHel wol
AR = AAA G lon, FHEE] AolE Aghe A 4 oldh dAje] FgAelA oFAde F
ek A% Cx SRS Ao st10%E 207 Aoz e skl st10(FE) ofs TR
2 el o]5 AL Acheilognathus rhombeus, A. RS IR AN =N
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Fig. 5. Cluster analaysis of collected fishes at the main
channel and tributary sites in the Nakdong River
(Jul. 1999 ~ Dec. 2000).
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Table 5. Comparison between previous surveys and this study on fish fauna in the Nakdong River (*: Korean endemic
species, #: introduced species).

Species name 1973 1992 1993 1995 1997  This study

Petromyzontidae
Lampetra japonica +
L. reissneri +
Anguillidae
Angullia japonica + + +
Engraulidae
Coilia nasus + +
Clupeidae
Konosirus punctatus +
Cyprinidae
Cyprinus carpio
Carassius auratus
Rhodeus ocellatus
* Rhodeus uyekii
* Acheilognatus yamatsutae
* Acheilognatus signifer
* Acheilognatus koreensis
Acheilognatus intermedia
Acheilognatus rhombeus
Acheilognatus macropterus
Pseudorasbora parva
Hemibarbus labeo
Hemibarbus longirostris
* Sarcocheilichthys variegatus wakiyae
Pungtungia herzi
* Coreoleuciscus splendidus
* Squalidus c. tsuchigae
* S. japonicus coreanus
S. gracilis majimae
Pseudogobio esocinus
* Abbottina springeri
A. rivularis
* Microphysogobio koreensis + +
* M. yaluensis
M. tungtingensis
* M. rapidus
* Gobiobotia naktongensis
Tribolodon hakonensis
Moroco lagowskii
M. oxycephalus
Zacco platypus
Z. temmincki
Opsariichthys bidens
Hemiculter eigenmanni + +
Culter brevicauda
Cobitidae
Misgurnus anguillicaudata +
M. mizolepis +
Cobitis sinensis
Cobitis taenia striata +
* |ksooimia longicorpa
* Koreocobitis rotundicaudata +
* Niwaella multifasciata +
Nemacheilus toni
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Table 5. Continued.

Species name

1973

1992

1993

1995

1997

This study

Lefua costata
Bagridae
Pelteobagrus fulvidraco
* Pseudobagrus koreanus
* Pseudobagrus brevicorpus
Pseudobagrus ussuriensis
Siluridae
Silurus asotus
* Silurus microdosalis
Amblycipitidae
* Liobagrus mediadiposalis
Osmeridae
Hypomesus olidus
Plecoglossidae
Plecoglossus altivelis
Salangidae
Neosalanx andersoni
Salmonidae
Brachymystax lenok tsinlingensis
Oncorhynchus keta
Mugilidae
Mugil cephalus
Adrianichthyoidae
Oryzias latipes
Gasterosteidae
Gasterosteus aculeatus
Pungitius s. kaibarae
Synbranchidae
Monopterus albus
Cottidae
Cottus poecilopterus
Moronidae
Lateolabrax japonica
Centropomidae
* Coreoperca herzi
Coreoperca kawamebari
Siniperca scherzeri
Gobiidae
Rinogobius giurinus
R. brunneus
Synechogobius hastus
Tridentiger brevispinis
Odontobutidae
* Odontobutis platycephala
Belontiidae
Macropodus chinensis
Hemiramphidae
Hyporhamphus sajori
Channidae
Channa argus
Cyprinidae
# Cyprinus carpio (Introduced from Israel)
# Carassius cuvieri
# Ctenopharygodon idella
# Hypophthalmichthys molitrix

+

+ +

+ +

+ 4+ +

+

Jr

+ +

+ +
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Table 5. Continued.
Species name 1973 1992 1993 1995 1997  This study

# Aristichthys nobilis +
Centrarchidae

# Micropterus salmoides + + +

# Lepomis macrochirus + + +
Salmonidae

# Oncorhynchus mykiss +
Ictaluridae

# Ictalurus punctatus +
Cichlidae

# Oreochromis niloticus +

Total 55 21 35 66 39 48

x 1973: Yang (12 sites (S)); 1992: Yang and Nam (4 sampling programs (SP), 6 S); 1993: Yang and Chae (5 SP, 11 S); 1995: Chae et al. (156

S), 1997: Yang et al. (3 SP, 7S)

Table 6. Stomach contents of Micropterus salmoides in the Nakdong River (n=114; TL: total length).

TL <100 100~
mm 150mm 200mm mm

Stomach contents

150~

>200

TL

Stomach contents

<100

mm

100~
150mm 200mm mm

150~ >200

Planta
Plant tissue +
Seed +

Animalia

Annelida
Hirudinea
Leech
Oligochaeta
Arthropoda
Crustacea
Cladocera
Daphnia sp.
Copepoda
Mysidacea
Amphipoda
Insecta
Ephemeroptera
Odonata
Libellulidae
Coeanagrionidae
Calopterygidae
Hemiptera
Nepidae
Belostomatidae
Plecoptera
Adult insect
Coleoptera
Dytiscidae
Diptera

+tH++ A+ A+ -

+ +

Jr
Jr

Jr
Jr

Fly
Chironomidae
Culicidae
Chaoboridae
Tipulidae
Trichoptera
Land Insect
Vertebrata
Osteichthyes
Teleosteli
Fish egg
Cyprinidae
Carassius auratus
Acheilognatus lanceolatus
Rhodeus uyekii
Pseudorasbora parva
Zacco platypus
Opsariichthys bidens
Hemiculter eigenmanni
Hemibarbus labeo
Squalidus g. majimae
Cobitidae
Iksookimia longicorpa
Siluridae
Silurus asotus
Gobiidae
Rhinogobius brunneus
Tridentiger brevispinis

+A

+
+ +

4+ +++ +
+ 4+ +

e e
+

-

Jr
Jr

Total items

32

24 15 14

=719 A=t (100 mm o] 3}, 200 mm o] Ah X} ek, A
Al o]&S& W= ®WW C. auratuse} S. chankaensis
=2 el (12.3%).

1o

tsuchigae”} 7} &

Costello method (1990)e] w2} M. salmoides®] ™ o]
ZAHS o] Lol dgt BA A=), M. salmoides?] A Ao] 100
mm o]3}Ql 7HA| e A= Daphnia sp.7} A4l 9le] &
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Fig. 6. Stomach contents analysis of Micropterus salmoides by the Costello method (Nakdong River, N =114).
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=
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