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The Characterization of Fish Communities in Urban Streams of the Busan Metropolitan City
and Suggestions of Stream Restoration. Yoon, Ju-Duk, Min-Ho Jang, Dong-Ha Oh' and Gea-
Jae Joo* (Department of Biology, Pusan National University, Busan 609-735; \Busan Devel-
opmental Institute, Busan 614-052)

The fish community of small freshwater ecosystems gets easily disturbed by direct
or indirect human induced disturbances during the period of urbanization. Urban-
ization is one of factors that generate changes in stream and influences fish fauna in
developed countries. This study was conducted in Busan Metropolitan City from
2001 to 2004. In order to investigate the fish community, the city was divided into 3
parts, eastern, central and western. A total of 3,206 individuals of 46 species from 19
families were collected from 55 sites. The dominant species was Rhynchocypris oxy-
cephalus, whereas Zacco temminckii was the subdominant species. Cluster analysis
was conducted using primary freshwater fish species collected from each stream. As
a result of the analysis, study sites were well differentiated into 3 parts. Two species
of Z. temminckii and R. oxycephalus represented the upper part of the stream and
Carassius cuvieri, Acheilognathus rhombeus, Hemiculter eigenmanni and Micropte-
rus salmoides represented the middle and lower parts of the stream. When compared
with previous studies, fish community of the eastern part of the Busan city where
urbanization is in progress, showed similar patterns to the central part. At the time
of the habitat restoration of fish fauna in stream, appropriate selection of fish spe-
cies should be made through analysis of stream character and biogeographic distri-
bution of fish, and long-term monitoring is also needed for sustaining the manage-
ment of fish fauna.
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Fig. 1. Map showing the study sites in the Busan Metropolitan City (Dotted lines indicate covered stream).
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Fig. 2. Physical and chemical parameters of 55 sites in streams in the Busan Metropolitan City (2001 ~2004: N=1 or 2).
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Table 1. Ichthyofauna of the Busan Metropolitan City (2001 ~2004).

Family name

Species name

PS1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18

Anguillidae
Clupeidae
Cyprinidae

Balitoridae
Cobitidae

Siluridae
Adrianichthyidae
Osmeridae
Salangidae
Mugilidae
Moronidae
Centropomidae
Odontobutidae
Gobiidae

Sparidae
Siganidae
Paralichthyidae
Tetraodontidae
Centrarchidae

Anguilla japonica
Konosirus punctatus
Cyprinus carpio

Cyprinus carpio (fancy carp)
Cyprinus carpio (Israel)*
Carassius auratus
Carassius auratus (Goldfish)
Carassius cuvieri®
Acheilognathus rhombeus
Acanthorhodeus macropterus
Zacco platypus

Zacco temminckii
Rhynchocypris oxycephalus

Squalidus chankaensis
tsuchigae™*

Squalidus multimaculatus*
Hemibarbus labeo
Microphysogobio yaluensis*
Pseudorasbora parva

Opsariichthys uncirostris
amurensts

Hemiculter eigenmanni*
Lefua costata

Misgurnus anguillicaudatus
Misgurnus mizolepis
Iksookimia longicorpa*
Silurus asotus

Oryzias latipes
Plecoglossus altivelis
Neosalanx andersoni
Mugil cephalus
Lateolabrax japonicus
Coreoperca herzi*
Odontobutis platycephala*®
Rhinogobius giurinus
Tridintiger bifasciatus
Tridentiger obscurus
Tridentiger brevispinis
Chaenogobius urotaenia
Acanthogobius flavimanus
Rhinogobius brunneus
luciogobius guttatus
Acanthopagrus schlegeli
Siganus fuscescens
Paralichthys olivaceus
Takifugu niphobles
Micropterus salmoides®
Lepomis macrochirus*

TN nnnnvonrrnnnrnunYyvLennnnddYYYYdY Y RN YY YU DY DRRT DDl R R

Gijang County
3 1
4
2 1 43 23 10 2
2 6816 7 12 5
10 10
16 16 3 1416 1 1
23 49 53
1 1 19 16 27 4
3 1 1 3 13 6
2 1 2
3 5
1
18 14
1
4
3
11
1
7
2 2 2 2 9 2 7
1

12

- 10

15

12

51

= O W

36

15

4 29 21 18

37 73 12 78
19 69
67 4

15

34 34

1

13

111 25 11

77
10 1 2

12 1

25

15

21
7 18 8 10

29

Total individuals
Total species

67 16 61 19 87 125101112 18 119 63 0 65 58 232 207 292 29
6 4 5 10 16 1

7

1

7 6 5

815 8 4 11 4 0
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Family name

Species name

Central Busan

P/S19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

Anguillidae
Clupeidae
Cyprinidae

Balitoridae
Cobitidae

Siluridae
Adrianichthyidae
POsmeridae
Salangidae
Mugilidae
Moronidae
Centropomidée
Odontobutjdée
Gobiidae

Sparidae
Siganidae
Paralichthyidae
Tetraodontidae
Centrarchidae

Anguilla japonica
Konosirus punctatus
Cyprinus carpio

Cyprinus carpio (fancy carp)

Cyprinus carpio (Israel)?
Carassius auratus

Carassius auratus (Goldfish)

Carassius cuvieri®
Acheilognathus rhombeus

Acanthorhodeus macropterus

Zacco platypus
Zacco temminckii
Rhynchocypris oxycephalus

Squalidus chankaensis
tsuchigae™

Squalidus multimaculatus™®
Hemibarbus labeo
Microphysogobio yaluensis*
Pseudorasbora parva

Opsariichthys uncirostris
amurensis

Hemiculter eigenmanni*
Lefua costata

Misgurnus anguillicaudatus

Misgurnus mizolepis
Tksookimia longicorpa*
Silurus asotus

Oryzias latipes
Plecoglossus altivelis
Neosalanx andersoni
Mugil cephalus
Lateolabrax japonicus
Coreoperca herzi*
Odontobutis platycephala™
Rhinogobius giurinus
Tridintiger bifasciatus
Tridentiger obscurus
Tridentiger brevispinis
Chaenogobius urotaenia
Acanthogobius flavimanus
Rhinogobius brunneus
luciogobius guttatus
Acanthopagrus schlegeli
Siganus fuscescens
Paralichthys olivaceus
Takifugu niphobles
Micropterus salmoides®
Lepomis macrochirus®

T nrnrnrnrntrnnrrnrrongyvrrnnnnnyyvyvdwdYdY YW WYY Y oYY YTUY"n®

99
33

33

14

24
14

11

—

12

75 52

44

13

Gk N W

19 13
6 19 57

33 2 22

Total individuals
Total species

139

95

36

77 52
2 1

57
2

79 21 92

8§ 2 3
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Table 1. Continued.

Family name

Species name

Central Busan

Gangseo-gu

P/S39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 Total Ref.

Anguillidae Anguilla japonica S 4 +
Clupeidae Konosirus punctatus S 12
Cyprinidae Cyprinus carpio P 4 1 13 +
Cyprinus carpio (fancy carp) P 9 3 20
Cyprinus carpio (Israel)* P 2
Carassius auratus P 3 178 +
Carassius auratus (Goldfish) P 8 3 18
Carassius cuvieri® P 35 3 16
Acheilognathus rhombeus P 1 4 13
Acanthorhodeus macropterus P 1 3 4 +
Zaceo platypus P 1 5 321 +
Zacco temminckii P 131 84 99 33 620 +
Rhynchocypris oxycephalus P 51 54 20 12 629 +
Squaliqlus chankanensis p 9 1 145 3 67 +
tsuchigae*
Squalidus multimaculatus*® P 207
Hemibarbus labeo P 30 33 +
Microphysogobio yaluensis* P 13
Pseudorasbora parva P 1 3 228 +
Og}i(zrrtéfggys uncirostris P 40 40
Hemiculter eigenmanni* p 313 3 24 +
Balitoridae Lefua costata P 1
Cobitidae Misgurnus anguillicaudatus P 1 6 5 10 93 +
Misgurnus mizolepis P 24 +
Iksookimia longicorpa* P 8 +
Siluridae Silurus asotus P 1 +
Adrianichthyidae Oryzias latipes P 45 +
POsmeridae Plecoglossus altivelis S 16 +
Salangidae Neosalanx andersoni S 2 5 7
Mugilidae Mugil cephalus S 2 1 1 50 +
Moronidae Lateolabrax japonicus S 1 4 +
Centropomidae Coreoperca herzi* P 3 2 1 21 +
Odontobutidae Odontobutis platycephala* P 1 9
Gobiidae Rhinogobius giurinus S 17 +
Tridintiger bifasciatus S 59
Tridentiger obscurus S 11 +
Tridentiger brevispinis S 24
Chaenogobius urotaenia S 14
Acanthogobius flavimanus S 6 35 +
Rhinogobius brunneus P 24 2 180 +
luciogobius guttatus S 3
Sparidae Acanthopagrus schlegeli S 1
Siganidae Siganus fuscescens S 12
Paralichthyidae Paralichthys olivaceus S 1
Tetraodontidae Takifugu niphobles S 7
Centrarchidae Micropterus salmoides* P 1313 8 13 8 34 89
Lepomis macrochirus® P 33 21 12
Total individuals 226 10 54 21 102100 31 42 25 21 156 47 46 3206

Total species

6 3 1 2

510 9 8 7 8

5 4 8

46

(*, Korean endemic species; #, exotic species; Ref, literature study; P, primary species; S, secondary species)
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others [
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Fig. 3. Relative abundance of fishes collected from sam-
pling sites (2001~ 2004).
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Table 2. The dominance, diversity, richness and eveness
index of fish communities in the Busan Metro-
politan City (2001~ 2004).

Diversity Eveness Richness Dominance

Jangan 1.47 0.67 1.61 0.32
Jawkwang 2.03 0.77 2.27 0.17
Ilkwang 1.90 0.82 1.78 0.19
Juksung 1.36 0.84 0.89 0.28
Songjeong 1.32 0.82 0.71 0.31
Chulma 2.32 0.82 2.55 0.12
Chun 1.17 0.65 0.94 0.43
Suyoung 1.75 0.84 1.88 0.19
Onchun 0.28 0.40 0.19 0.85
Bujeon 1.44 0.69 1.35 0.29
Samrak 0.00 0.00 0.00 1.00
Bosu 1.31 0.67 1.10 0.37
Goejeong 0.00 0.00 0.00 1.00
Daechun 0.85 0.47 1.04 0.53
Nakdong 1.41 0.68 1.54 0.30
W. Nakdong 1.78 0.81 2.33 0.21
Pyonggang 1.95 0.81 2.38 0.18
Maekdo 1.79 0.86 2.30 0.18
Joman 0.92 0.57 0.79 0.48
Jisa 1.64 0.66 2.43 0.27
Total 2.57 0.73 4.12 0.12
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Fig. 4. Cluster analysis using number of collected fish
individuals at the sampling sites in the Busan
Metropolitan City (2001~ 2004).
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Fig. 5. Cluster analysis using presence-absence fish spe-
cies data (A, literature study B, this study).
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Appendix 1. Location of study sites.

X
w o
i M q_w
ﬂm ol
o i
© X
g mow A in
) SO B
°B4 o ® W T E
—_ oy 0 —~ o LA H
< <R w0 ir N DR Lt
oF po T © o o o o o
o T T o b MR X
gL - S O
(R R S S S
) R S S S MG 3
Hr. _y_u HTv wﬁ o NG o RO o
T X% T S S G
T o s T T TG T
o mwv ﬂo m ﬂo e .AT ﬂo ﬂo AT ﬂo
I - ) = nﬁ = T Vo
T oo o A 4%%L$M¥¥%%
Ta ow M Mg s Tasa Ty
_— 0 o 0
Y 3T e R Mo TR T R
! n &% o YoH THE hHE WK
53 A T £ B £l
=0 ol =T
=) A#H = py
o B - Lw
® o L ix
o < T o
_W_ - x E._ Br iT_
" E e L
w —_ z___\ Y NT
! n ﬂﬂ uf w| o W T Hﬁ
i 2 Al
Tz NF Ty B topn
L) e 2 i M
5 HM & - "o * zo - ok B
KO O P M a F " o o
Fopp © Yo do cﬁ o 4o 4o Mo
TorE P Oww o f®ET
. R g A S T
oo 8 FFE 0% x=F®F 0
R R ! i R SR
~ "N ¥ FF T mwwP
= ~ < gl = = < = X X <
TOoTT A T e T W
™ o e = Ho o < o o WO WO WO
N TleT ¥ PERIY _ LT
Aok A m Ao T oA oAb T
& & N Tss o VT as s
= - N G+ A X Moo & QA g
n n 0 N B b h Phdnnh K
A < o




