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Characteristic of Fish Community in the Stream Flowing into the Han River in Seoul, Korea'
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yamatsutae), 7WA'GA 2 (Acheilognathus gracilis), %117|(Scrcocheilichthys nigripinnis morii), =71(Squalidus
Japonicus coreanus), ZZAY(Zacco koreanus), ZAR|(Coreoperca herzi), Q@E-5A=(Odontobutis interruta) 5 7%
ojglom MFIRIET} 17.1%0]80th. oA =QlH e F2 HTo|(Cyprinus carpio, Fancy type), 5%
(Carassius auratus, Gold fishh), ©E-0 (Carassius cuvieri), B2 (Lepomis macrochirus), B|2~(Micropterus
salmoides) 5 55(12.2%)0]}tt. Z+ A} A|HH - HE2 gabu|(Zacco platypus), 5-\(Carassius auratus), ‘GAF
(Acheilognathus lanceolatus), 7}A'S R El(Acheilognathus gracilis), Y\ S5A2)(Oryzias sinensis) 50|t} TS
A, deEAg R FERE AeolA GAHC] v 2AF sH Blsl 47 =oF P ARl I AEIE e
ok ol gt AR guildofl A RIZFEo] 358(7.3%), 5715 165(39.0%), W/dF 223(53.7%) 01tk A/l A]
FA8E 128(29.3%), FAA 238(56.1%), 52417 65(14.6%) 0= FHA/do] v FH5F3Th
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ABSTRACT

This study investigated the characteristics of fish communities in the streams flowing into the Han river in
Seoul in May 2016 through April 2017. The investigated streams were Ui stream, Danghyeon stream,
Cheonggye stream, Yangjae stream, Mokgam stream, Dorim stream, and Hongje stream, which were restored
to their natural form. We collected 41 species of 10 families using skimming nets and cast nets from 21 points
during the investigation period. There were 7 Korean endemic species, or 17.1% in collected species, such as
Acheilognathus yamatsutae, Acheilognathus gracilis, Scrcocheilichthys nigripinnis morii, Squalidus
Jjaponicus coreanus, Zacco koreanus, Coreoperca herzi, and Odontobutis interruta. There were 5 (12.2%)
exotic species: Cyprinus carpio (fancy type), Carassius auratus (goldfish), Carassius cuvieri, Lepomis
macrochirus, and Micropterus salmoides. The dominant species were Zacco platypus, Carassius auratus,

Acheilognathus lanceolatus, Acheilognathus gracilis, and Oryzias sinensis. The Yangjae stream showed more
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stable fish community than other streams as it showed higher species diversity, and evenness and richness in-
dices. Regarding the fish tolerance guild according to water quality, there were 3 (7.3%) sensitive species, 16
(39.0%) intermediate species, and 22 (56.7%) tolerant species. Twelve (29.3%) were insectivore species, 23
(56.1%) were omnivore species, and 6 (14.6%) were carnivore species, indicating the dominating presence of

omnivore fish species.

KEY WORDS : RESTORED STREAM, EXOTIC SPECIES, SPECIES DIVERSITY INDEX, TOLRERANCE

GUILD, INSECTIVORE SPECIES
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Figure 1. Map showing the studied stations of in the
stream flowing into the Han River in Seoul
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O] AA]2H7& Table 13} At} 51%(12~800 m)2} 7-35(3
~250 m)> Pt 9|2]of whet vie- ookl -5
glo] A8kl G@A(St. 1)0] 3~5 m& 7} F9ron
o] 2AF A 310] 30 m o= F9kth 100 m o] Fe
2 Y2 35S JA0HL e 92 s 3, 4), ©HA
(St. 11, 12), QFFA(SL 17) Folglom =7lahdl erafa
0] 200~250 m=Z 7} WAtk 4L 0.1~1.5 mE gji
i 9olA 0.5 m o= Tk frgol His) 752 |l
I A2 LOTh Aol YRR S A= v oheF
oF Fmo] s o ® A E o] qlof ok, R, T TOl
& choFskth A<x(St. 9)2 20050 e Lo g
8 Yol 24= 0] Sli= Akoln HAE 4=olct. sH
T2 Hfi(Sand)7} FHESHA w2 o] WAL A
d% stHo R HYEH 492 dF 1t E&(Boulder),
Z-2-=(Cobble), ZF=(Pebble), A2 (Gravel) 50| Z535}
Al 2= o] AATHAIAA, FAA, SAH). Setos B
of et il sl4tol f7]Eo] thg E|AE o] Qlo] 3
o| ofghe Zlo g k= oS ol sHR(St 1), T
SRSt 4), BAA sHR(St. 8), ©HH(11, 12), =HH(St.

Table 1. Physical characteristics of each stations in the stream flowing into the Han River from May 2016 to April 2017

River Water Water

Bottom structure

Stations - idth m)  width (m) depth m) (B: C: P: G: S Stream
1 40-70 3-5 0.2-1.2 1 4 5  Danghyeon Stream
2 80-120 15-20 0.5-1.0 1 8 Ui Stream
3 100-150 80-100 0.1-0.4 1+ 2 3 3 Jungnang Stream
4 150-200 100-150 0.2-0.4 1 2 3 3 1 Jungnang Stream
5 12-15 4-5 0.2-0.4 6 3 1 Cheonggye Stream
6 12-15 5-7 0.3-0.8 1 3 : 4 2 1 Cheonggye Stream
7 15-20 5-10 0.3-0.8 1 : 2 3 4  Cheonggye Stream
8 100-120 20-30 0.3-0.5 6 0 : 0 0 4  Cheonggye Stream
9 80-100 80-90 1.0-1.5 2 8  Seoulsup
10 150-200 30-40 0.2-0.4 6 4 Segok Stream
11 250-300 80-100 0.2-0.6 2 3 1 3 1 Tan Stream
12 250-350 90-100 0.2-0.6 1 1 2 4 2 Tan Stream
13 70-80 15-25 0.3-0.8 1 2 4 3 Yanghae Stream
14 80-100 15-30 0.4-1.0 1 2 3 4  Yanghae Stream
15 80-100 40-60 0.1-0.5 4 6  Mokgam Stream
16 70-100 5-10 0.2-0.5 3 4 3 Dorim Stream
17 500-800 200-250 0.3-0.8 1 9  Aanyang Stream
18 30-40 20-30 0.3-0.8 3 1 1 2 3 Hongje Stream
19 40-50 30-50 0.1-0.5 2 3 5  Hongje Stream
20 60-70 40-60 0.1-0.6 2 4 3 ¢ 1 Hongje Stream
21 80-90 4-6 0.2-0.6 2 8  Bulgwang Stream

* B : Boulder (>256mm), C : Cobble (64~256 mm), P : Pebble (16~6 4mm), G : Gravel (2~16 mm),

S : Sand (0.01~2 mm) by cummins(1962)
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ZAF 717F BoF 3 oF2 T 102} 41O, W,
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EAF oAM= 2 A7t gl AFelA S8 0159
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SHAEY AFY & e ERolA o]t fYE o,
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AYZHEItH(Byeon, 2013). 33 0% 5 o] ZHCyprinidae)
off Foh= Fol 278(65.9%) 2= 7FE HeFeIal I tao =
=] I Gobiidae) 43(9.8%)°] %1 AL, u]dLE]THCobitidae),
ZA}E]ZHOdontobutidae), 7422 }(Centrachidae) 5o <
Sh= Fol 212} 28(4.9%)°1 3tk 7L 2je]l w7]2KSiluridae),
A X IH Centropomidae), %-A}2]TH Adrianichthyidae), 7=
A K Channidae) 5ol &8H= Fol 212t 18(2.4%)°] 3t
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d oF2 FHSHA| Aol A 415 F e AR50
£3l= o]28 SRR (Acheilognathus yamatsutae), 71X
YR 2l(Acheilognathus gracilis), 5117)|(Scrcocheilichthys
nigripinnis morii ), =7/\(Squalidus japonicus coreanus),
A Y(Zacco koreanus), ZR|(Coreoperca herzi), A=%
AF2)(Odontobutis interruta) S 7202 183 =71 17.1%
2 Wit waspIEe] Qo] FrksHAe] ARe] Lot
2| HkalA el 7HA-L 27.6%(Lee et al., 2009), 7183 75.0%

(Choi et al., 2011b), u]Z A 29.3%(Son amd Byeon, 2005)
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How o 7l 4109, A14el Al BY B4l o
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(Pungtungia herzi, 4.3%), WEX|(Rhynchocyris oxycephalus,
3.9%), ZFE-0](Pseudorasbora parva, 3.6%) 5°] Z535}4
th o]E ofF2 A&Alel AARE T ST AR A
A Farsiglom MARRF w3t ul- FEE tEAQI ofFL

=2 Edsioich ¥ AiAg 817 0.5% olskE -
A& 34| &34 ot ki Hemibarbus longirostris)
& TUW F UFELIWOIAT Be olFe AU
o9 A2 FaFo| &otled wekd e WS
71 EA4FY] &0l w9 =97] wjiZolth

oA =¥ o2 v|gk]ol(Cyprinus carpio, Fancy
type), w=-o\(Carassius auratus, Gold fish), B5-o|(Carassius
cuvieri), B (Lepomis macrochirus), | 2~(Micropterus
salmoides) & 58(12.2%)°]{th. vt ol= A EHAN)
I AEw W ARE@RA)IA Edsk=t ol A
Bl ot Aom A7 B3 T80l FAHNA
2704, A2z W 5ol A 270A17F Skt o
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o9~ A om 2pSA o] o] Folx|A] koKLee et al., 2003)
T A A= YRS A9 §le Aow wekE.
g0l B3 204 171AI7F E@dste] Ed o]
o~ Hlopsta e Etoffo] X oS AA| Y=
Aoz YZhEeh ER4L SRS 15914 A7 =4
Sl 71 £J9] A AofAl= E3EHA] el 2 T2 50l
- 2| AY AAIE o o] Qo A= Ag2to] ofEE: ofF
o] B &(Byeon, 2015) ¢l 2 A FollA= EF40I
Ezfolgo] nA= gk w9 mn|gt Aow gzt
Hl &= Al 10)0014 3707, S-St 12)0f14] 4 7iA),
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Table 2. The list and individual number of fishes collected at each station of the stream flowing into the Han River
in Seoul from May 2016 to April 2017

Type of fish guild Stream
Species / Stations Jungnang Stream Cheonggye Stream  Seoul-sup Tan Stream Anyang Stream Hongje Stream RA(%)
Tﬁﬁfe T;‘j‘i’llgc Hga:’iil‘;‘ 2 03 4 5 6 71 8 9 011 12 13 14 15 16 17 18 19 20 2
Cyprinidae
Cyprinus carpio TS (0] - 6 2 14 34 9 21 35 9 4 15 18 13 2 5 2 12 36 17 316
@Cyprinus carpio(Fancy type) TS o - 3 4 1 0.11
Carassius auratus TS [¢] - 39 45 32 6l 11 25 26 32 9 13 28 42 37 65 78 62 63 42 76 1220
OCurassius auratus auratus(Gold fishh) TS o - 2 2 0.06
OCurassius cuvieri TS [0} - 1 0.01
Rhodeus ocellatus IS (0] - 2 0.03
Rhodeus notatus IS O - 1 0.01
Hcheilognathus yamatsutae IS (6] - 1 38 1 3 0.60
Acheilognathus lanceolatus IS o - 67 2 5 6 1 1.13
Acheilognathus rhombeus IS o - 1 3 0.06
Fcheilognathus gracilis IS o - 16 3 146 1 231
Acheilognathus macropterus IS 0] - 1 1 0.03
Pseudorasbora parva TS (0] - 9 9 11 2 1 9 34 14 28 2 2 25 7 61 32 15 363
Hemibarbus labeo TS I - 18 3 32 36 14 12 19 8 3 26 45 301
Hemibarbus longirostris IS 1 - 1 0.01
Pungtungia herzi IS 1 57 20 20 49 9 8 13 1 15 24 4.26
H8crcocheilichthys nigripinnis morii IS 1 - 8 1 0.13
Gnathopogon strigatus IS 0] - 16 1 5 9 2 2 1 2 0.53
A8qualidus japonicus coreanus TS o - 26 1 19 17 0.88
Pseudogobio esocinus IS I - 50 8 6 27 513 2 4 10 15 5 3.04
Abbottina rivularis TS O - 2 3 0.07
Rhynchocyris oxycephalus SS 1 - 3 1 23 23 26 53 8 53 13 391
Zacco platypus TS [¢] - 623 260 313 14 400 417 474 61 6 39 51 31 136 88 58 148 46 32 159 172 54.00
Aacco koreanus SS 1 - 7 8 2 132
Opsariichthys uncirostris amurensis TS C - 8§ 2 1 2 4 4 029
ZHemiculter eigenmanni TS o - 4 2 24 042
Hemiculter leucisculus TS 1 - 1 11 0.17
Cobitidae
Misgurnus anguillicaudatus TS o - 5 1 6 2 1 4 1 5 3 2 042
Misgurnus mizolpis TS (0] - 1 0.01
Siluridae
Silurus asotus TS C - 1 1 2 0.06
Centropomidae
#Coreoperca herzi SS C - 2 0.03
Adrianichthyidae
Oryzias sinensis TS [¢] - 1 89 1.25
Odontobutidae
Microptercops swinhonis IS o - 21 030
FOdontobutis interruta IS C - 4 3 5 5 2 1 3 0.32
Gobiidae
Rhinogobius giurinus TS o - 3 15 025
Rhinogobius brunneus IS 1 RB 4 11 1 6 39 3 3 0.93
Tridentiger brevispinis IS I RB 1 4 1 21 3 9 4 0.60
Belontiidae
Macropodus ocellatus TS 1 - 1 0.01
Channidae
Channa argus TS C - 1 0.01
Centrachidae
@Lepomis macrochirus TS I - 1 0.01
@Micropterus salmoides TS C - 3 4 23 1 043
Number of ispecies 8§ 10 11 7 9 14 11 11 12 9 6 12 15 20 17 9 10 2 8 7 1
Number of individual 800 356 487 180 439 615 700 223 240 567 98 126 397 252 322 270 195 91 232 278 335

% : 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, RB : Riffle benthic species
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Figure 2. The relative abundance of fishes collected in the surveyed area
3. 5}XE 0|2AF EX 3}7] A &Fsto] 20020l = 8F0] &3 3F5] 0. H(Bae et al.,
2002) & AP 11Fo2 SWFO] ol F7HsHAT
A Dol 23 8% 80071AI7F &&ste] 28F S 1R FdF Aol (St 4)olAE 7Fo = 3§}
o) MRl ol T/t e WA ASHHOR $8 A ol Ha) 2ol Ul vkl ol shel
o] @ol mztelo] 2ol Add Aejol7] mZoltt. Fr7l=o] BEEA Hof glon Zprlole Ewrgelvt o
2 A SO TYEYO] RRE AASE} 20 P Assha qlo] ofR e AAAR P Aefolsich
U:] Ul AR goa AR 2AE ] Qo] AAA TheF ekl o R o] A4S Sl A Ao AlFEE AleR

Jol ArAlEl Aeloln] ShEel SRR HA AOR  wokdr:

o} UL WLY g AR AT $ol sk sope spHe BT HHAS THY AAUG
TSt 2)0flM= ﬂr 105 35670A7F E@sto] 2@ o150l 5,6, 7, 8)olHE 53 23%F 1,977 AR A&A]o Y&t
viopslelon AR} ARG AN HEAZL 9 ) AR F A aoR SuFo] BRI, ol
Hof ZAsI% u}. shafoll 7120l T HAEle] Qo EoE $ue Ajeld shoE Belsto] S4o] 15 m of
7)ol A AF7E BASTER oozt o7t A AEle 4, oI, oL, e AR §Pol, F2 U

70 B 40 S SR Qs AR BE] o] 23 BTE, AL 5 chpal uaAA A7 245 9]
s tE wole el BAEel ANTh Aol glom qeldel garow 4oAS Addshd A AR
AAE o E BYslg o) £5o0l9} & HolegE XA SFFl 2222 921513l Qo] AA]R] MEo] AlEHA] oke
B0} Aol wlaAAA|7} %%6}1 T+ 9ol HetE o Yoz YZhETh Eot vjFA R o R AR AJRE] ofs)
clerat ojgo] AlolE ko el RAT  ch solox] E3ak o] we] WEEo] S Q9]
oSS ARk AT T SRk SRSt 3, Fo|th(Byeon, 2013). 20131 d0= 33} 24%(Byeon, 2013)
4)olld= 23} 12 647704171 Skl en bzt 5o 2 2APOA 53 23F0] STt SR AMY $-2013E
7} Eo.R SHSiEh gl Tkl HEOR A ol AXShe olfEHol B AsEel Y Aow
AR 1 9 F3 AL hS weRsleitk A 5w
A(St. 3)2 1990 7}A]| = ¢zggog o] Als}Elo] oj& 7} A&4(St. 9)2 20050 2AE AL FYPoE T

H*‘ B1A] orokom 2 jH o 1996 EE o]F7t 28

ol Ael 51 5] d3to] 2AgEo] 9lon 53} 125 24074
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A7F Sdsiich AAE 9oz 4l0] 2m ool glar
shirolz f712o] et B1Ele] slon s} 2o
oF 2Hzr B/ o] USITh A 4ol 1 m oY=
TR RREE AarEo] glom 34 9l A4AlEo]
oo SR Sie FROIFS Hrolol # 1ol
KASRE oj%5o] thitiol AT A8Al ol FAIE
A= E33IA] YU HEF(Macropodus ocellatus)
Q} ZFZA|(Microptercops  swinhonis)7} &35} Th
(Ministry of Environment, 2006-2013). ¢]& o]Z& A&
Al 0]9J] Aol AASHA TA|I7F As 28k 2ol
A QI9lH ez EeEol el oz AzkE, B
Z59] A7l ATFH(SE 10)2 43} 9F 5677047 A3}
o] ZHFo| HIOFSIGIT. ol AslHOR Seo] 41 3}
£o| 17sie} Wkl 0laA A7 wEEol X st
7] wEel Aoz Az,

T F7L SRSt 11, 12)0) A= 53} 135 22470417
Zdatoich A&l YAgE IR F F ke A Llst
WP 2 AR o) Y el Frat A
oL} SRl Hla| S ol %3} Seo] ALK Choi
et al., 2011a; Son and Byeon, 2005). o|= E=A5lHO &
2735t A -3, she Beksh, oheFel nlaa] A 2] A,
47 29 So| Ulel Ao BEF A1 spHo
2w oFAlAd 3FE(St. 13, 14)0= 63F 25F 6497177}
Zdsi3ich Ao YATE AR & EdolF0] 7
Fraklry ol Ay B9l ol & S| wlwd 2
stgon f27F R oz AL FAsH, F9L,
BolE, &, A, ot U A, SHE W §90] &

AL PV TRl Aol 2SS el
Yol = weheEnh BdAlof YRR FAHA AdRollA=
53} 180] Z@sto] ALAlo] $IxIat Zclo] u]s) Mot
(Lee and Choi, 2015).

spaEelo] Hol olstold ofg} 48 B o] Ha
o] FAE skl HF SHRSt 15)0llxl= 43tk 1750
Zelslolch. b o] uls) 2T o)) 47} Felel
Lo ol ol olRe} W% Fxoold Ao}
(Acheilognathinae)ol| &31= ZGALE, YRI5 (Acheilognathus
rhombeus), 7YA'gA| 2] Fo] E@st7] wZolch hFH
stel sslHom Ho] A4y sk A} olRold
B 16) SRS 32} 9% 270437t Zdstel 2
Fo| Mefalgict. ol 4deglo] ule HstElo] sl
§712o) th Blgelo] U Blole A H2Ro)
HERIL Shre] ERE BEsE giglen A ol
st glo] PRIl ofF A4S flsliA= 4 TliAle]
Kk eololth, AgAl B2 AR Sl 714 FHato]
=7Felol| 8= etk SHR(St. 17)0llAl= 23} 105 195

AAPE St Sk el vjs) 23 ojo] w9 ek
sholizt] ol shAHNIE elsto] 440 ABHOT 30
om ol e Hole YAslo] glon, st B
ol SN Ty Faels AN ok glof fEi
A7skEoln stk Haskeglon maxAzt e
SesEol] e e Az,

320 Qg oz Bugglon s o] ATt %
AEjo] glom AFRlT} slRE maeks SAH 24 59
(St. 18, 19, 20)0l= 35} 9% 601/} Zastalch. 25
ShRole shate] 47180 ket HAEol Qlglon] Zd
% 47h A9 AXE B BAAT AL B 2R
off A&I5}A] QT 0]F o] 2L &(Ministry of Environment,
2006-2013) s EY o] = WFH Ao= wetEm
AA =8 WAL v Homg Agsto] fAlto] STt
= S Aol tigt A|&AR] A7 Bagt AeR g7t
ok 583 SRSt 2D)olA &= 23 1150] &kl on
shHo] ok f71Eo] EAEo] Qlal shHelA orF 7t
HAYEEaL Qlo] gt o F AlAA] BEE QA= E
Aol Alget Aoz wetE

AR o AARIE fllAl= A=Alol 1A% gk
A5 5 oA s, 934 ob, ZAA s 2 5
o ot =Rl ol ¢t sh, =84 sk o= E
Aol Alet AR HdEh SdFo] 7MY ohekdt &
o] HQH s 5 7P A ofF AAAR 24
H Aeg eyt

o}

il

4, 28

O

7} 2AF AR SEE wEmvt 147) A o2 A
ZAMA ] 66.7% 2 7HE F LISl TR Aol A
A&l M- =UTH(Table 3). Tefu]= AA] 3 A5
oM Shed, S A, A Shau 5 AnH
2919 744 % A3 olFoz mbEr. seole] B
T T olFel A4o] ofdare Fol 2ol o
Kol 251 Elm sjetele] SUES Holmaln oje
A9 ET} A 27 RS 5 UES SBS B
Sfojof 3 Ao AZPEC). ol ek SHHGL 4), o
G RSt 17), ZAH SF(St. 19) ol $HFes
S o5 =92 A L do] wj$- HIE oo
2 o7t o ofFol B8 7= Aol WAiol sl
FASoRE S Aos At gAF= A sk
(St. 8), 7FAIGA 2= 4 SRSt 15)0)4 $HFo R
=t ols ofF2 T 27l AAlstd A7
Ahe flelf AR o fejx|of o|Fdt AntE Azt
Y S5A2](Oryzias sinensis)= AFEQ A-&<(St. 9), HE
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A A ARG 19014 SAFoR FRNAE = 5 BEK|S

Aok AxekE ggelel] &5t o] 334 ol §4

S MEX7E SHH Ao UNHAYl @Aoleh Byeon  2AA4E 7 MR SAE, FERE FUGED
(2015)2] Aol A FGck waslgon 1 A3 Table 49} 2rh SHEASE

Table 3. Dominant and subdominant species at each station from May 2016 to April 2017

Stations Dominant species Sub-dominant species
1 Zacco platypus 77.8% Pungtungia herzi 7.2%
2 Zacco platypus 73.0% Carassius auratus 12.7%
3 Zacco platypus 64.3% Hemibarbus labeo 6.6%
4 Carassius auratus 38.1% Hemibarbus labeo 22.5%
5 Zacco platypus 91.1% Rhynchocypris oxycephalus 5.2%
6 Zacco platypus 67.8% Zacco koreanus 14.0%
7 Zacco platypus 67.7% Pungtungia herzi 14.1%
8 Acheilognathus lanceolatus 30.0% Zacco platypus 27.4%
9 Oryzias sinensis 37.1% Pseudorasbora parva 14.2%
10 Zacco platypus 68.5% Carassius auratus 17.5%
11 Zacco platypus 51.0% Cyprinus carpio 15.3%
12 Zacco platypus 24.6% Carassius auratus 22.2%
13 Zacco platypus 34.3% Rhynchocypris oxycephalus 13.4%
14 Zacco platypus 34.9% Acheilognathus yamatsutae 15.1%
15 Acheilognathus gracilis 45.3% Carassius auratus 20.2%
16 Zacco platypus 54.8% Carassius auratus 28.9%
17 Carassius auratus 31.7% Zacco platypus 23.6%
18 Rhynchocypris oxycephalus 94.5% Misgurnus anguillicaudatus 5.5%
19 Carassius auratus 27.2% Pseudorasbora parva 26.2%
20 Zacco platypus 57.1% Carassius auratus 15.1%
21 Zacco platypus 51.3% Carassius auratus 22.7%

Table 4. Community indices in the stream flowing into the Han River from May 2016 to April 2017

Stram Dominant Diversity Evenness Richness
Danghyeoncheon 0.85 0.87 0.42 1.05
Uicheon 0.86 1.02 0.44 1.53
Jungnangcheon 0.65 1.67 0.67 1.70
Cheonggyecheon 0.76 1.34 0.43 2.90
Seoulsup 0.51 1.95 0.79 2.01
Segokcheon 0.86 1.00 0.46 1.26
Tancheon 0.55 1.88 0.73 2.22
Yanghaecheon 0.47 2.34 0.73 3.71
Mokgamcheon 0.66 1.66 0.58 2.77
Dorimcheon 0.84 1.21 0.55 1.43
Anyangcheon 0.55 1.84 0.80 1.71
Hongjecheon 0.57 1.64 0.75 1.25
Bulgwangcheon 0.74 1.39 0.58 1.72
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Figure 3. Tolerance, intermediated and sensitive guild in the stream flowing into the Han River
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0.47(FA7)~0.86(-01 4, A== shxlof whet thas 2
o7} oLt 0.7 oo wj- =& sl 67 shHoR
Tk FHFEATE 0.87(FAH) ~2.34(FA ) = o
& Sttt thFE Aerh FAHE ALfstilE BF 2.0
o|at& Wkl 1.5 oatel shHl2 FE A, f-olH, HAH,
ATH, =, B84 Folginh. 84, shargn], sk
5 5 8 wsto] WAISE A&A] SFRFOAE U
Y S EC] FoF Tt 257 FA Uehsth U

FAE ALz = F o] FFokaL v
) A& FABRs 92 olF FTTIE A4
7F 2.0 o2 A8, & vgAdol 1.5 ofstolH ofF
Lo ot AJo] m|ekst A 0 & W] B 2(Byeon, 2014) A
& o}F AL FAAE ALlstH uf$- vk
3k shdo] wWolth H5Es 0.42(FE3)~0.80(SHFH) =
st g 2 AolE Helon, FFREE 1.25(%A
371 2 chFstalch FAHHE sk Heo] o
% | 374241Q ais AgRt A or Y7

93t 415 5 20 digh YAE guilds 243+ At
Ul 7F&(sensitive species)ol] £8F= 22 WEX], 2H4AY,

100 -
80 -
60

40 -

Number of individual (%)

20 -

AR 5 3%(7.3%), 57tE(intermediate species)> 16%
(39.0%)°] 21 WA Z(tolerance species) 223(53.7%)2.
B2 Uehgtth A At 3HYEA algtol] A ARRA=
T3S A1 H3u)7E SAIH A 25.62% % 71 =9k
t}. o= A AR F o] vy FEt FAH AR
(St. 18)0llA] BSA]7} theF E83tG 7] wjiZolth Al&A|
AR = SR WSl St Fol Bk W
FEoll &3k $ol 7P A St durd oz sk A
S EE RG-S ALt ol oot T2 HIgS
0]=tf|(Choi and An, 2008; Ryu et. al., 2010) A]&A|
A FollA= 135 B0l vl HSaL WAE9 H
o =9tk o= e HT 28 wRte] 2%t Ax}
2ok YAE olFel &8k 9 7HAI7E 90% ©f
F& ARk ohA2 old, S, B, =9, b
, B3 5Oo7 o]F sk e o] ohE shHof H]
AR Ao g et o] 7| YAl A4l flsiAe
4 JhAdo] AlFE AR et AL A7)0 w2 ZF
P9 WAE guild F9] S5t A el & Zol7t
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Figure 4. Trophic guild with the stream flowing into the Han River. The abbreviations of as follows: C=Carnivore,

I=Insectivore, O=Omnivore
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o] Y4t FAIA = FA o1F9 AT 7HE Hol
Zdsto] sl wek Zko]7F L3l em(Choi and An, 2008;
Ryu et. al,, 2010) A7 & SAAANA= 544 o179
WA Fd817F 31.8%, FAHANA 29.1% thE sh o
Hal ==t ol ARddA S48 HEATF T
Z35I%7] otk 1 ] 5P 20% olshE wig- WSk
AR olfe AT A ALt shdoA 25
80% oA} 2 e =Qrom 11 = =PHo| 95.9%= 7
EAUTE WAET HAF TR e e d T AAA
T2 529 o] 3keha] dA ofgtm ofF o FRET}
7tk ARE Hol= Ao= defA SItHU-S-EPA,
1993). A&A| T Aol AAleh= o= tiF= =29
a peb ofsle] AgH FEo] AAskaL Slqlch

o] A A Al o] F(Riffle benthic species)= 3} 4%k
7do] gt oo & Edsh= ofFoE dHA S
™ (Ministry of Environment, 2010) & ZAloA= Lo
(Rhinogobius brunneus)} WEAY=(Tridentiger brevispinis)
2%o] FFstlaL FFdHEo] wif- Wtk olF oF2
AR, Aesw &4, A, 5454 Sl a5 WAV &
skt A4l AEsolAl AAAAG oFo] gt
AE PRz QIR Aor HziEh shdE Al thefdt o
=AM olFo] AASEE 24t Zlo] BiEA|sith
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