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Characteristic of Fish Community and Distribution of Exotic Species at the Hangang River in Seoul, Korea
by Hwa-Keun Byeon (Department of Biology Education, Seowon University Chungju 28674, Republic of Korea)

ABSTRACT

This study investigated the characteristics of fish communities at the Hangang River

in Seoul from Jun 2016 to March 2017. During the survey period, there were 56 species of 17 families
collected from 5 survey stations. The species that appeared mainly in the brackish water was Coilia
nasus, Leiocassis nitidus, Lateolabrax maculata, Repomucenus olidus, Trachidermus fasciatus,
Mugil cephalus, Chelon haematocheilus, Synechogobius hastus, Tridentiger bifasciatus and Takifugu
obscurus. The migration fish of Anguilla japonica, C. nasus, Plecoglossus altivelis, Hypomesus
nipponensis and T. obscurus appeared in this surveyed area. Korean endemic species were 11 species
(17.9%) and accounted for a low rate. There were 6 species (10.7%) exotic species including Cyprinus
carpio, Carassius cuvieri, Hypophthalmichthys molitrix, Megalobrama amblycephala, Lepomis
macrochirus and Micropterus salmoides. The dominant species by stations were Acheilognathus
gracilis (St. 1) and Hemibarbus labeo (St. 2, 3, 4, 5). Regarding the tolerance guild according to
water quality, there were 3 (7.1%) sensitive species, 24 (42.9%) intermediate species, and 28 (50.0%)
tolerance species. Twenty (35.7%) were insectivore species, 18 (32.1%) were omnivore species, 14
(25.0%) were carnivore species, and 4 (7.1%) were herbivore species, indicating the dominating

presence of insectivore and omnivore fish species.
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Fig. 1. Map showing the studied stations at the Hangang River in Seoul.
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(Rhodeus uyekii), 3R (Acheilognathus yamatsutae), 71X
SR8 (Acheilognathus gracilis), 2% 317] (Scrcocheilichthys
variegatus wakiyae), %117] (Scrcocheilichthys nigripinnis
morii), &7V (Squalidus japonicus coreanus), B 73 ] (Micro-
physogobio jeoni), &AW (Pseudobagrus koreanus), 74
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MAG A8 1ol ¥R (Hemibarbus labeo, 29.0%), 7}
AIGRA 2 (17.7%), 735 2] (Erythroculter erythropterus, 5.6%),

EF 7 (Lepomis macrochirus, 4.8%), W 7] (Silurus asotus,

42%) S0l FRSALE 015 olFS B 5 AL 2
H pEsie ANF @ e FrRa Aoz AztE.
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o] (Cyprinus carpio), 501 (Megalobrama amblycephala),
WA o] (Hypophthalmichthys molitrix), B'gZ78 0] (Rhodeus
notatus), ZtAe-0l, 2GAF, TR 2 (Acheilognathus macro-
pterus), Fu}A} (Hemibarbus longirostris), &1L7] (Pungtungia
herzi), 517, 517], B FA] (Pseudogobio esocinus), H
S A (Abbottina rivularis), 3 73 Z22A], T3 | (Saurogobio
dabryi), O] 2] (Misgurnus anguillicaudatus), =35 A7, A4
A, ARol, BETAH, FFATH, o, 291, sof, FAF
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7V& A (Channa argus), W2 (Micropterus salmoides), 3%
(Takifugu obscurus) 5 29% (51.8%)°] 1t} (Fig. 2). B2 &
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I EFRE "= ARNAME= 2] (Zacco platypus,
54.0%), B9 (Carassius auratus, 12.0%), =117] (4.3%), HE
A| (Rhynchocyris oxycephalus, 3.9%) 5°] 534 £33}
229l 2to]E 2 At (Byeon, 2018). EHE= $24lo] A1 &
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Table 1. The list and individual number of fishes collected at each station of the Hangang River in Seoul from June 2016 to March 2017

Type of fish guild
Species / Stations Tolerance Trophic Habitat St. 1 St.2 St.3 St. 4 St.5 RA
guild guild guild
Anguillidae (¥§%}o] 2}
Anguilla japonica (7o) IS C - 14 3 18 19 27 0.93
Engraulidae (8 x| })
Coilia nasus (£°1) TS ¢ - 2 62 60 69 222
Cyprinidae (9 ©13})
Cyprinus carpio (% ©]) TS 0] - 11 5 31 35 50 1.52
® Cyprinus carpio (3]) TS (e} - 3 2 0.02
Carassius auratus (5-°7) TS (6] - 30 5 27 46 49 1.81
® Carassius cuvieri (8£-0]) TS (0] - 5 2 8 11 5 0.36
® Megalobrama amblycephala (Z7°1) TS O - 2 2 0.05
® Hypophthalmichthys molitrix (& 0) IS H - 1 0.01
Rhodeus notatus (5'g=73°]) IS (0] - 1 0.01
*Rhodeus uyekii (ZFA]5-0]) IS 0 - 7 0.08
* Acheilognathus yamatsutae (Z'gAF5) IS 0 - 13 1 0.16
Acheilognathus lanceolatus (‘gA+5) IN (6] - 96 1 15 11 37 1.84
Acheilognathus rhombeus (‘g X 2]) IS 0 - 32 3 15 0.58
XAcheilognathus gracilis (7' E A1) IS (6] - 694 178 503 151 12 17.69
Acheilognathus macropterus (22 A 2]) IS (¢} - 2 3 0.06
Hemibarbus labeo (F+3]) TS C - 353 200 696 896 380 29.04
Hemibarbus longirostris (ZrAFAp) IS I - 1 0.01
Pungtungia herzi (E1L7]) IS I - 2 4 0.07
XScrcocheilichthys variegatus wakiyae (+3317]) SS 1 - 1 2 3 10 0.18
*Scrcocheilichthys nigripinnis morii (Z3.7]) IS 1 - 1 2 0.04
*Squalidus japonicus coreanus (Z7N) TS O - 46 4 1 0.59
Pseudogobio esocinus (22 FA]) IS 1 - 27 13 2 1 049
Abbottina rivularis (S X)) TS (6] - 21 1 0.25
*Microphysogobio jeoni (% 7 2.X]) IS 1 - 1 0.01
Saurogobio dabryi (FS-3°]) IS (0] - 2 1 0.03
Zacco platypus (3 2Ha]) TS (¢} - 237 2.73
Opsariichthys uncirostris amurensis (IL2]) TS C - 3 76 091
Hemiculter eigenmanni (X 2]) TS C - 16 1 15 10 103 1.67
Hemiculter leucisculus (2X=]) TS I - 39 3 73 53 84 2.90
Erythroculter erythropterus (Z3Z&A]) TS C - 275 16 86 26 80 5.56
Cobitidae (1] 7-2] })
Misgurnus anguillicaudatus (7] F-2]) TS (6] - 1 0.01
Bagridac (£}
Pseudobagrus fulvidraco ((5A7N) TS | - 14 158 29 23 9 2.68
* Pseudobagrus koreanus ((=ZA7N) SS 1 RB 2 1 0.03
Leiocassis ussuriensis (3] %578 ©]) IS 1 - 124 61 38 21 37 323
Leiocassis nitidus (QAH7)) TS 1 - 18 32 0.58
Siluridae (] 7] 2}
Silurus asotus (M 7]) TS C - 51 113 99 67 31 415
Moronidae (5-¢]3})
Lateolabrax maculata (3%5-°1) TS C - 3 9 29 25 41 1.23
Centropomidae (4 %] 2})
*Coreoperca herzi (A A]) SS C - 1 0.01
Siniperca scherzeri (27}2]) SS C - 26 11 9 8 0.62
Cottidae (55711}
Trachidermus fasciatus (A7 ©]) TS C - 1 8 6 19 0.39
Odontobutidae (5-AF=] T}
*Odontobutis interruta (4 E&ZAH)) IS C - 1 1 0.02
Callionymidae (£¥€]| T}
Repomucenus olidus (72 =) TS | - 1 0.01
Osmeridae (H}cHy o] 1}
Hypomesus nipponensis (% 1) IS I - 2 0.02
Plecoglossus altivelis (2°1) IS H RB 1 001
Mugilidae (4017}
Mugil cephalus (%-°1) TS H - 1 1 2 29 0.38
Chelon haematocheilus (715°1) TS H - 8 36 69 99 2.44
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Table 1. continued

Type of fish guild
Species / Stations Tolerance Trophic Habitat St. 1 St.2 St. 3 St. 4 St.5 RA
guild guild guild
Gobiidae (Y=o}
Gymnogobius urotaenia (Z-A-) IS 1 - 1 001
Synechogobius hastus (Z28%) TS I - 22 18 68 1.24
Rhinogobius giurinus (AE4%) TS (6] - 12 0.14
Rhinogobius brunneus (L 1) IS I RB 51 0.59
Tridentiger brevispinis (NEHAYTE) IS I RB 88 13 44 107 2.90
Tridentiger bifasciatus (N EFZTE) IS 1 - 1 23 32 155 243
Channidae (7F&X]T})
Channa argus HEA]) TS C - 1 3 3 2 2 0.23
Centrachidae (A3 %27}
® Lepomis macrochirus (5572 TS 1 - 219 114 71 12 478
® Micropterus salmoides (¥} 2~) TS C - 4 2 0.07
Tetraodontidae (Z=2-1})
Takifugu obscurus (3+2) IS I - 3 1 0.05
Number of species 37 31 36 34 28
Number of individual 2522 926 1937 1689 1620

%: Korean endemic species, RA: Relative abundance (%), ®: Exotic species, SS: Sensitive species, TS: Tolerance species, IS: Intermediate species, C: Carnivore
species, I: Insectivore species, O: Omnivore species, H: Herbivore species, RB: Riffle benthic species
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Fig. 2. The relative abundance of fishes collected in the each station of the Hangang River in Seoul from June 2016 to March 2017.
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© ™ (Choi and Byeon 1999) IA ZAe} vjwst Aap &
4ol WAL G FLAFE FEFE A o
Al FAbs A —’F— (St. DolA= FA], FAFFTEAA
A9 (St. 2014 AR AFFH (St. 4l ol2= 9
A ZHAEA Y, 7HFH R shE (St 5)olME UEFES
(Tridentiger bifasciatus) 522 ZA} =90 wg}t 2pol&
k.

L 41 = o

&
M
oA

X

>

=
o

B2 72 24 QR SR FOYE, FEE S
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Table 2. Dominant and subdominant species at each station in the
Hangang River from June 2016 to March 2017

Stations Dominant species Subdominant species
1 Acheilognathus gracilis (27.5%)  Hemibarbus labeo (14.0%)
2 Hemibarbus labeo (21.6%) Acheilognathus gracilis (19.2%)
3 Hemibarbus labeo (33.9%) Acheilognathus gracilis (26.0%)
4 Hemibarbus labeo (53.0%) Acheilognathus gracilis (8.9%)
5 Hemibarbus labeo (23.5%) Tridentiger bifasciatus (9.6%)

FREE BA%glew I A o3 2o A=A S
= 0.33(St. 5)~0.62(St. )2 W1 2otk X 4= 2,05 (St.
4)~2.78 (St. 5)2 EATH(Table 3). FTHFERFE A A
oA 20 o]FoE Edth 5 EE 0.58 (St. 4)~0.83 (St.
52 B AHoA 05 ol e® A FFTHEE 3.65(St.
5)~4.62 (St. 3) 2.2 =9ttt 1999 o] v|3) ZriokrE x| 4=7} T
2 F7ketgleT ols £38F 7 S £3ER A
o 7R A 2] 3ol A5 WZolth A&Al &
AR HNE LAZERSTF 047~0.86, EFFEASE 087~
2.34, S EA$E 042~0.802 (Byeon, 2018) EH<jo] x]&
of vl SHEAFE WL FHSFEATY FIREAT
7b BT 2792 fAY F27F I A7l Hl& =4t
TR A7t st 2@olE a7 FRe ERF
_Q] =

SHEC] FA3] B4 7] Wl

T R i Hx ofF A= 19589 AL
HEYI (A, vZEAR)N A 61F°] 7IFH ] e, Choi er
al. (1968)°] 23 543, Choi and Byeon (1999)9] 44%0] &
dotglom I A 2A7E 19877 E 201737HA] 59
Aoz FYFHJG(SMG, 2017). ZF A} A ottt £3F
o] Zpol7} AStRETl ol= A Al with RARA YT} Y, =
AR Z717b3E Bl AN SOl )lof Zbol7h Qg7 wiEel ™
Z4zre] 2AANE A Hwshe AL 2 9ui7t giok 28
U 2 A} 2ARRF 0] A9 5 Y3t Choi and Byeon (1999)
o] 2= o} v theat 2T (Table 4). B ZALA &3
IR ke 22 B ZIETl (Rhodeus ocellatus) 10|11 &
of, TFo], Mo}, F37], S0, MEwiA], WA, A, 4
A, A dE, Wol, &of, BAT, 2 s, UEdEY
& (Tridentiger brevispinis), U EFE2YE 5 1632 A2 &
ATt Fol, Mo}, Fa17], B0, WEm A, YAH, AA,
AEFAH], 2o 52 A4 A7 ¢ Faske] 19999
ZAF Al YA AL 19994 0] F AAG7F thax F7t
sto] H 2AbA o] HHE Ao2 FZHErt 19999 =
AR Al A 5ol M= AAReET HHSFAY T U=

ASHA| kot AFASH, Wol, BAF, EfdAY=, e

Table 3. Community index at each surveyed station, based on the
McNaughton’s dominance index, Margalef’s species diversity index,
Pielou’s evenness index and Margale’s species richness index

Stations Dominant Diversity Evenness Richness
1 042 249 0.69 4.60
2 041 226 0.64 439
3 0.62 218 0.61 4.62
4 0.62 2.05 0.58 444
5 0.33 278 0.83 3.65

S2UE £ 49 AAA AR7 2887 ShalTh 7 1999
d olF 40| Tha HAME YT (SMG, 2017), FASFH 4
o Folg, iy £o), $H% &7, Bl 5
A870] AN HRE o] ZAF] ZrlshArh A
o ol 3% olFos ZAhe HL x|, BRY E
o,3% oo = 378 gad F& grol Ay
2972, Ag] Solqith. o5 o1%e) AAE FA7t U
ol @Al ofm A&l BARIA o] that Pele 3
3 A77h Basdrt.

£9% 56% F 2o g AT guildg B4 23 1
& (sensitive species)dl] &3l= F2 FA5aL7], =54, 4

A, 27V8] 5 3% (7.1%), 5345 (intermediate species)S 24
F(42.9%)°] 2 WA= (tolerance species)< 283 (50.0%)
ojith. Ag=ll o +ELFT} A wto] HA A
A= WHAFo] 09%2 v WAL, WAFel &3k Fol
678%% W& Eth dRtAo® F9| stH F sHFY |
A o]e} e A¥S Ho|=1| (Choi and An, 2008; Ryu et al.,
2010) A&Al &7 E2FAAA= 1NAFY vEo] W %
I WAEEY Hlgo] Wi ESdTh ol SELHT 8 1
ol o3t Antz BT AEA A ARIAE UFF
73%, % 39.0%, W3Fel 53.7%5 2798 AR &
B e 2ich(Byeon, 2018).

A1 9lo] FAIA 20%(35.7%), FHAA 18ZF(32.1%), &
A 14F(250%), 2A 45 (1.1%)2 SA4T A4 o
Fol w$ FHEHL AMA FAn YoM FAE F
0] 22.3%, A4 28.0%, &A1 47.0%, A4 2.8%=2 §4]
4 o1F 9] A7t vl FESATH (Fig. 4). A=Al & A
FAME F44 Fol 14.6%, A4 56.1%, 44 14.6%
2 270 vl FAA ofFo] m¢ IR WS F
AF0 FREE V1B AAA gz +3H 9 o]
3lehA A7 o3tz o|F 9 FHREV S S Hole
Aoz I#A UATH(U-S-EPA, 1993). A&Al= 3 2579

73 o3}

Hl8) A 7o) AABHE ol dRE 2Aod 43



Table 4. The occurrence of fish fauna in the lower Hangang River from 1999 and 2017

MEA

Type of fish guild
Species / Stations 1999 This study
Tolerance guild ~ Trophic guild Habitat guild

Anguillidae (¥]7-0] 3}

Anguilla japonica (37o]) IS C - 10(0.46) 81(0.93)
Engraulidae (8 X 2})

Coilia nasus (-1 TS C - 17(0.79) 193(2.22)
Cyprinidae (9 ©13})

Cyprinus carpio (%) TS (e - 56(2.59) 132(1.52)
® Cyprinus carpio (1) TS (0] - 5(0.02)

Carassius auratus (5-) TS (e - 9(0.42) 157(1.81)
® Carassius cuvieri (8£-0]) TS (e - 173(8.00) 31(0.36)
® Megalobrama amblycephala (Z+57°1) TS (e) - 4(0.05)
® Hypophthalmichthys molitrix (& o) IS H - 1(0.01)

Rhodeus ocellatus (1ZHZ7N) IN (e] - 23(1.06)

Rhodeus notatus (B'g=7§°)]) IS (e - 11(0.51) 1(0.01)
*Rhodeus uyekii (ZFA]%-0]) 1S (e} - 7(0.08)
* Acheilognathus yamatsutae (22 AF5) IS (¢ - 22(1.02) 14(0.16)

Acheilognathus lanceolatus (‘gA+5) IS O - 24(1.11) 160(1.84)

Acheilognathus rhombeus (‘g X 2]) 1S (e) - 14(0.65) 50(0.58)
* Acheilognathus gracilis (7FX'g A 2]) 1S (¢} - 435(20.09) 1538(17.69)

Acheilognathus macropterus (Zg A 2]) IS (¢ - 242(11.18) 5(0.06)

Hemibarbus labeo (+3]) TS C - 458(21.15) 2525(29.04)

Hemibarbus longirostris (ZrAFA}p) 1S I - 10(0.46) 1(0.01)

Pungtungia herzi (E117]) 1S I - 6(0.07)
*Scrcocheilichthys variegatus wakiyae (+3317]) SS I - 8(0.37) 16(0.18)
*Scrcocheilichthys nigripinnis morii (Z1L7]) IS I - 4(0.18) 3(0.04)
*Squalidus japonicus coreanus (Z7N) TS (0] - 51(0.59)

Pseudogobio esocinus (-2 FA]) 1S I - 31(1.43) 43(0.49)

Abbottina rivularis (HS 1) X)) TS (¢] - 22(0.25)
*Microphysogobio jeoni (3 7 X)) IS 1 - 1(0.05) 1(0.01)

Saurogobio dabryi (573 1) IS O - 2(0.09) 3(0.03)

Zacco platypus (T} 2Ha]) TS (e - 30(1.39 237(2.73)

Opsariichthys uncirostris amurensis (IL2]) TS C - 49(2.26) 79(0.91)

Hemiculter eigenmanni (A 2]) TS C - 191(8.82) 145(1.67)

Hemiculter leucisculus (AX32]) TS I - 32(1.47) 252(2.90)

Erythroculter erythropterus (7YZX]) TS C - 90(4.16) 483(5.56)

Cobitidae (1] 72] 7})
Misgurnus anguillicaudatus (9 F-2]) TS (¢] - 1(0.05) 1(0.01)
Bagridae (5-A-71 )

Pseudobagrus fulvidraco (5A7) TS I - 1(0.05) 233(2.68)
* Pseudobagrus koreanus (x=5A7Y) SS I RB 2(0.09) 3(0.03)

Leiocassis ussuriensis (3] %578 ©]) IS I - 36(1.66) 281(3.23)

Leiocassis nitidus (BAF7Y) TS 1 - 50(0.58)

Siluridae (9] 7] 2}
Silurus asotus (4] 7)) TS C - 27(1.25) 361(4.15)
Moronidae (5-¢]3})
Lateolabrax maculata (3%5-°1) TS C - 107(1.23)
Centropomidae (2 %] 2}
*Coreoperca herzi (A A]) SS C - 1(0.01)
Siniperca scherzeri (27}2]) SS C - 22(1.02) 54(0.62)
Cottidae (55711
Trachidermus fasciatus (A7 ) TS C - 2(0.09) 34(0.39)
Odontobutidae (5-AF2] 2}
*Odontobutis interruta (4 E&ZAH)) 1S C - 2(0.02)
Callionymidae (£¥€]| T}
Repomucenus olidus (7352 %H=]) TS 1 - 1(0.01)
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Table 4. continued

Type of fish guild
Species / Stations 1999 This study
Tolerance guild Trophic guild Habitat guild
Osmeridae (H}t}H] o] 1}
Hypomesus nipponensis (% 1) IS I - 2(0.02)
Plecoglossus altivelis (291) IS H RB 1(0.01)
Mugilidae (%¢13})
Mugil cephalus (4-°1) TS H - 5(0.23) 33(0.38)
Chelon haematocheilus (7}%°]) TS H - 27(1.25) 212(2.44)
Gobiidae (=07}
Gymnogobius urotaenia (B3| ) IS I - 1(0.01)
Synechogobius hastus (E2%5%) TS I - 85(3.93) 108(1.24)
Rhinogobius giurinus (Z245) TS 0 - 12(0.14)
Rhinogobius brunneus ("2 °]) I I RB 8(0.37) 51(0.59)
Tridentiger brevispinis (NEHATE) IS 1 RB 252(2.90)
Tridentiger bifasciatus (N EFZYS) IN I - 211(2.43)
Channidae (7=X]2})
Channa argus (7F=A]) TS C - 3(0.14) 11(0.23)
Centrachidae (A3 %27}
® Lepomis macrochirus (2572) TS I - 2(0.09) 416(4.78)
® Micropterus salmoides (¥} 2~) TS C - 2(0.09) 6(0.07)
Tetraodontidae (ZH&2-1})
Takifugu obscurus (=) IN I - 3(0.14) 4(0.05)
Number of species 41 56
Number of individual 2165 8694

1999: Choi and Byeon, ( ): Relative abundance (%), *: Korean endemic species, RA: Relative abundance (%), ®: Exotic species, SS: Sensitive species, TS:
Tolerance species, IS: Intermediate species, C: Carnivore species, I: Insectivore species, O: Omnivore species, H: Herbivore species, RB: Riffle benthic species

70 Il Number of species (%)

[Z] Number of individual (%)
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Fig. 3. Tolerance, intermediated and sensitive guild in the stream
flowing into the Hangang River.
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A& A AA o] F (Riffle benthic species)= 3FA
o] FTT oo F= e AFeE dHA 3
(ME, 2017) £ AP A= =520, 20], Yo (Rhinogobius
brunneus), WEAZYE 5 4%°] 3L T14H &0
o Btk AEA] 7 AFollM= Bold MIEHTS 2%
o] &£¥3IATh(Byeon, 2018). A& & E/eF AFY =
T o] Im o= i o] AL E2 7450
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Fig. 4. Trophic guild with the stream flowing into the Hangang Riv-
er. The abbreviations of as follows: C=Carnivore, I =Insectivore,
O =Omnivore
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3t= 89 (Coilia nasus), BRI (Leiocassis nitidus), %]
(Lateolabrax maculata), 73752 ¥ (Repomucenus olidus), 2
A o| (Trachidermus fasciatus), %-°] (Mugil cephalus), 7]
(Chelon haematocheilus), &5 (Synechogobius hastus), T
E5 205 (Tridentiger bifasciatus), 35 (Takifugu obscu-
rus) 50 S8 AT. AR/ olF e WA (Anguilla
japonica), 391, 291 (Plecoglossus altivelis), ¥ ] (Hypomesus
nipponensis), 3% o] @t M= I1[FFLE 11T
(17.9%)2 w¢ T2 vj&S AR5 FoA =dd
o]F2 FHA o (Cyprinus carpio nudus), 5] (Carassius
cuvieri), W2 o] (Hypophthalmichthys molitrix), T Fo]

(Megalobrama amblycephala), 557 (Lepomis macrochirus),

vl A (Micropterus salmoides) 5 6% (10.7%)°] th. Z+ ZA}
A-AE SHFL 7HAGA = (Acheilognathus gracilis, St. 1)
O} =X (Hemibarbus labeo, St. 2, 3, 4, 5)°|ith. 4 YA
T guildo|A 9FF] AHSHEE 3F(7.1%), TUHEFS
24% (42.9%), HAEEE 28F (50.0%)2 WAFCl W% =%
ok AAIEA gulidoflA F414L 208 (35.7%), /A 18%
(32.1%), SRR 142 (250%), A4 4% (119%) 0.2 FA4
T} A ool S BRstec
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