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Abstract

Bentic macroinvertebrate and fish fauna were investigated from September 2008 to October 2009 in the middle reach of the
Suyoung river in Busan. During the survey period benthic macroinvertebrates were collected total 35 species at the three sites
(Hanmul-gyo, Dongcheon-gyo, Seokdae Jct.) of Suyoung river. At that sites, species diversity index was 1.9, 1.5, 1.6,
dominance index was 0.75, 0.81, 0.86 and Korean Saprobic Index (KSI) was 1.8(B), 4.4(D), 4.4(D) on average, respectively.
Dominant species was Caenis Kua, Chironomidae sp., at Hanmul-gyo site and Limnodrilus gotoi, Chironomidae sp., at
Dongcheon-gyo and Seokdae Jct. sites. Fish fauna was also investigated at the two sites (Hanmul-gyo and Seokdae Jct.) of
Suyoung river. Total caught fishes were 10 species 32 individuals in the first survey and 6 species 26 individuals in the second
survey. Dominant species was Carassius auratus in the both surveys. Index of Biological Integrity (IBI) value was C grade at

the Hanmul-gyo and D grade at the Seokdae Jct.
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Table 1. Survey period by items

Water & Fishes
benthic macroinvertebrates
Ist survey 2008. 9 2009. 8
2nd survey 2009. 3 2009. 10
3rd survey 2009. 5 -
4th survey 2009. 9 -
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Fig. 1. Map of the Suyoung River showing sampling sites
A:Hanmul-gyo B:Dongchun-gyo C:Sukdae Jct.
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Table 3. Total No. of selected taxa in benthic macroinvert-

ebrate
Phylum  Class Order  Family  Species
Ist survey 2 4 6 9 17
2nd survey 3 5 9 18 27
3rd survey 3 5 8 9 13
4th survey 3 5 9 15 21
Total 3 5 11 20 35
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Table 2. Results of water quality in middle reaches of Suyoung River

Period Site oH DO  Conductivity BOD COD SS TN TP Chl-a} Total Coliform NH;-N
(mg/L) (1S/em) (mg/L) (mg/L) (mg/L) (mg/lL) (mg/lL) (mgm’) (MPN/100mL) (mg/L)

Hanmul-gyo - - - 1.5 2.684  0.039 - - 0.019

su:tey Dongchun-gyo - - - 24 - 1.460  0.030 - - 0.496
Sukdae Jet - - - 2.4 - 4.035 0.139 - - 0.488
Hanmul-gyo 7.6 127 234 34 44 4.6 0.831  0.096 329 92000 0.220

suzrrxliy Dongchun-gyo 7.5  10.1 384 4.1 6.0 152 0.180  0.035 15.6 35000 0.198
Sukdae Jet 7.8 100 1816 4.0 8.8 7.7 7.474  0.511 13.6 160000 0.396
Hanmul-gyo 8.1 11.5 246 0.6 34 6.5 5221 0.029 1.3 2200 0.103

suiiiy Dongchun-gyo 7.7 105 460 22 8.8 19.5  3.245  0.090 25.6 3300 0.764
Sukdae Jet 7.7 9.2 1610 2.2 6.6 13.1 6.935  0.147 8.3 24000 0.460
Hanmul-gyo 8.6 7.6 243 0.7 5.0 3.1 2,745 0.101 - 1700 0.070

suigley Dongchun-gyo 7.3 6.3 167 1.9 5.4 11.8 1.526  0.101 11.5 790 0.379
Sukdae Jct 7.5 7.4 2507 1.6 7.4 6.4 4438  0.192 15.2 16000 0.402
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Table 4. Abundance of the selected taxa in middle reaches of Suyoung River

(unit: abundance/m’)

Ist survey 2nd survey 3rd survey 4th survey
Total abundance 12444 4 34944 4 13455.6 14774.1
(the number of species) (17) 27) (12) 21
Platyhelminthes - - - -
Annelida 6188.9 7311.1 7088.9 1748.1
@ @) ©) @
7.4 270.4 14.8
Mollusca - ) ) )
Crustacea 14.8 44.4 148.1 366.7
M U] 1 M
Ephemeroptera 1085.2 344.4 674.1 7274.1
(6) (6) ©) (6)
3.7 7.4
Odonata ) o)
Plecoptera - - - -
Megaloptera - - - -
3.7
Insecta Coleoptera - - )
Diptera 5129.6 26963.0 5263.0 5344.4
©) (©)) 4) (6)
Trichoptera 259 251.9 11.1 14.8
©) (6) 1 @
18.5
Collembola - ) - -
Ist survey Hanmul-gyo Dongchun-gyo  Sukdae Jct. 2nd survey Hanmul-gyo Dongchun-gyo  Sukdae Jct.
Total 1744 .4 2963.0 7737.0 Total 24281.5 5844.4 4818.5
Platyhelminthes - - - Platyhelminthes - - -
Annelida 11.1 1651.9 4525.9 Annelida 3.7 5048.1 2259.3
Mollusca - - - Mollusca 3.7 - 3.7
Crustacea 11.1 - 3.7 Crustacea 29.6 - 14.8
Ephemeroptera 896.3 140.7 48.1 Ephemeroptera 344.4 - -
Odonata - - - Odonata - - 3.7
Plecoptera - - - Plecoptera - - -
Megaloptera - - - Megaloptera - - -
Insecta Insecta
Coleoptera - - - Coleoptera - - -
Diptera 825.9 1155.6 3148.1 Diptera 23781.5 796.3 2385.2
Trichoptera - 14.8 11.1 Trichoptera 118.5 - 1333
Collembola - - - Collembola - - 18.5
3rd survey Hanmul-gyo Dongchun-gyo Sukdae Jct. 4th survey Hanmul-gyo Dongchun-gyo  Sukdae Jct.
Total 3474.1 2455.6 7525.9 Total 10081.5 39222 770.4
Platyhelminthes - - - Platyhelminthes - - -
Annelida 1555.6 1529.6 4003.7 Annelida 40.7 1407.4 300.0
Mollusca 270.4 - - Mollusca - 3.7 11.1
Crustacea 140.7 3.7 3.7 Crustacea 366.7 - -
Ephemeroptera 666.7 7.4 Ephemeroptera 7248.1 259 -
Odonata - - - Odonata 7.4 - -
Plecoptera - - - Plecoptera - - -
Megaloptera - - - Megaloptera - - -
Insecta Insecta
Coleoptera - - - Coleoptera 3.7 - -
Diptera 829.6 922.2 3511.1 Diptera 2411.1 2474.1 459.3
Trichoptera 11.1 - - Trichoptera 3.7 11.1 -
Collembola - - - Collembola - - -
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Table 5. Dominant species and rate at sampling site

. Dominance Dominant species & its proportion
Survey period . . . . .
index Ist dominant index 2nd dominant index

Ist 0.75 Caenis Kua 37.4% Chironomidae sp.2 37.4%

2nd 0.95 Chironomidae sp.2 92.8% Chironomidae sp.3 2.0%
Hanmul-gyo . . . . .

3rd 0.60. Limnodrilus gotoi 43.4% Chironomidae sp.6 16.8%

4th 0.70 Caenis Kua 51.1% Ephemera orientalis McLachlan 19.0%

Ist 0.75 Limnodrilus gotoi 55.6% Chironomidae sp.1 18.9%

2nd 0.93 Limnodrilus gotoi 23.3% Chironomidae sp.6 6.8%
Dongchun-gyo . . . . :

3rd 0.87 Limnodrilus gotoi 62.3% Chironomidae sp.2 24.4%

4th 0.69 Chironomidae sp.2 42.7% Limnodrilus gotoi 26.7%

Ist 0.85 Limnodrilus gotoi 57.8% Chironomidae sp.2 27.7%

2nd 0.86 Limnodrilus gotoi 44.1% Chironomidae sp.2 41.7%
Sukdae Jct . . . . .

3rd 0.91 Limnodrilus gotoi 51.3% Chironomidae sp.2 39.4%

4th 0.82 Chironomidae sp.2 47.1% Limnodrilus gotoi 34.6%
Kua)7l ©8& B{om, 234 ZAMAN = 207771 o 3.24. st=2MEX|ol st TMENA AZd ot
2712 Q8 4L, 33 FARIAE L@ AYste AR eFYSAFKSDA A I FFA FAHA
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A& BYen, $HE50] e Fol 2AAFY Bt &
AFzxE gk Table 6. Health assessment by site using KSI
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A: Hanmul-gyo, B: Dongchun-gyo, C: Sukdae Jct.
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Site Perid BOD VAT g Biologicl
condition condition
Ist 1.5 b 1.1 B
2nd 34 111 1.2 B
Hanmul-gyo 3rd 0.6 la 3.9 D
4th 0.7 la 1.1 B
avg 1.6 b 1.8 B
Ist 2.4 II 43 D
2nd 4.1 111 4.5 D
Dongchun-gyo  3rd 22 11 4.5 D
4th 1.9 b 4.4 D
avg 2.7 11 4.4 D
Ist 24 I 4.5 D
2nd 4.0 111 42 D
Sukdae Jct. 3rd 22 la 4.5 D
4th 1.6 la 4.5 D
avg 2.6 II 44 D
2.0
——A
1.5 —&-8
3 c
e}
£
3 10
[ = /.Q‘
g ./ \‘:>.
£
S 05
a
0.0
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Diversity Index at each sites during the study period Fig. 3. Dominance Index at each sites during the study period

A: Hanmul-gyo, B: Dongchun-gyo, C: Sukdae Jct.
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Table 7. Total number of Fish species and individuals

Survey period Site Species  Individuals
Hanmul-gyo 8 23
Ist (2009. 8)
Sukdae Jct. 3 9
Hanmul-gyo 6 18
2nd (2009. 10)
Sukdae Jct. 3 8

Carassius auratus
Lepomis macrochirus
Aphyocypris chinensis
Coreoperca herzi

etc.

0 10 20 30 40 50

Relative abundance (%)

(b)

Fig. 5. Relative abundance of a collected fish fauna (a) 1st survey, (b) 2nd survey.
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Fig. 6. Tolerant guild in middle reaches of Suyoung River (a) 1st survey, (b) 2nd survey.
SS=Sensitive Species, TS=Tolerant Species, [S=Intemediate Species.
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Fig. 791 £d AFY 44 54& Heided 124 =
AT EARFE 3270AF FAETL 1671A(50.0%), 2
T2 NA(25.0%), F2F2 87MA(25.0%), =AEL fle
Aoz gy, 97 TN FaFo] A Aoz
et

2x} ZAMAY I TFY AR 44 §HE ARy,

AJA 267 AT FAELS 1271A(46.2%), TAE
7Hz4](38.5%) SAZL 474A(15.4%), 2AEL g=
2 Uy 13 A s 2 97 SRAAE
ol AT ALoZE Yersith

3.33. {2°| HEzZ EM

F97 FHA g olfF dHolEHE oFE o8&
A A2 249 87 WiEY EHE uwtgoz A5
@A+, 2007b). 870 WEZS Ml (FUH 9 =9,
M2 (424 ANEF), M3 (VAEF), M4 (HEE] AA
T H]g), M5 (&Y MAF ¥g), M6 (Ul T &4
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100

80

46.2

20

Relative abundance (%)

(b)

Fig. 7. Trophic guild in middle reaches of Suyoung River (a) 1st survey, (b) 2nd survey.

O=Omnivores, [=Insectivores, C=Carnivores, H=Herbivore

Table 8. Trophic guild in middle reaches of Suyoung River

. Ist survey 2nd survey
Tolerant guild
Hanmul-gyo Sukdae Jct. Hanmul-gyo Sukdae Jet.
Sensitive Coreoperca herzi .
. . - Coreoperca herzi -
Species Rhynchocypris oxycephalus
Carassius auratus . ) .
. . Carassius auratus Carassius auratus Carassius auratus
Tolerant Oryzias latipes Cyprinus carpio Aphyocypris chinensis Aphyocypris chinensis
. INUS 1 S mmensis (A Inensis
Species Silurus asotus P p pRyOyp PRYOCIP

Pseudobagrus fulvidraco

Misgurnus mizolepis

Lepomis macrochirus Lepomis macrochirus

Intemediate
Species

Tridentiger brevispinis
Leiocassis ussuriensis

Rhinogobius brunneus
Gymnogobius urotaenia
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Table 9. Characteristic of Health metric using IBI (a: 1st survey, b: 2nd survey).

Ecological characteristics

Abundance &

Tropic composition .
P P health condition

No of
. No. of . i i i
Site 0. of  iod No'of iffle- No.gf proportion of proporFlon of pr.oport.lon of No of. proportion of
stream native . sensitive tolerant omnivore insectivore domestic .
. benthic . . . . e abnomality
species species species species species species individuals (M8)
(M1) P (M3) (M4) (M5) (M6) (M7)
M2)
a 8 (5) 1(1) 2 3) 478 (1) 304 (3) 348 (3) 23 (1) 0.0 (5
Hanmul-gyo 2
b 503) 1(1) 2 3) 4338 (1) 37.5 (3) 37.5 (3) 16 (1) 0.0 (5)
a 3 (1) 0 (1) 0 (1) 100.0 (1) 100.0 (1) 0.0 (1) 6 (1) 0.0 (5
Sukdae Jet. 3
b 2 (1) 0 (1) 0 (1) 100.0 (1) 60.0 (1) 400 (3) 6 (1) 0.0 (5)
(H1784 Y AT vHE FHETE AFE o] &F A 40 A
9 A7 md WEY g Bad sAA: 4y A,
BEL AFE 24 AT AU TRATE 34 A4 1 ®
— [}
o2 ekt Bao | cE
Table 991 OJFAEALBNE ol&a AZ4 WEd9 ©
=4 Jehigeh 14 A4 & s e PR o . D
< 1.8~2801%em, 3.0 otz EF YHE Hel= 3

HEZS M2(1.0), M3(2.0), M4(1.0), M5(2.0), Mé6(1.0),
M7(1.0) eItk WAEEY MASF &S JeElE M2, 9
24 AMEFE YeiE M4, ZHEY E4E JRAF ¥
&< YellE M6, slEY F AAFA M7 kel 7B
ugtth, whE BFgko] 3.0 ol z wwE Fmit FHE
el = WEZYLS MI(4.0), M8(5.0) olled uE4a 7
A4 wE&e dehllEs M8o] 71 &Eshth

22k 2AMA E 87 HEZ Y FHFE2 1.8~3.0 oL
9, 3.0 o|3tZ EFT HHE el HEZH LS M2(1.0),
M3(2.0), M4(1.0), M5(2.0), M7(1.0) °lZth WAZS AA
T HE&E Yehls M2, d84 AMESFE Uehlls M4,
FUWEY F AL M7 Fol M gtk v FHgk
o] 3.0 o]Fo=E HuF IS} HFHE YEE HEYS
M1(3.5), M6(4.0), M8(5.0) olen HZ4d MAF v&s
YellE Mol 7Hd Fmsldth 13k} 23 FAIAM 2
ztol & VER A GEgkeh

3.34. Cf
Table 107 Fig. 8 #4972 7Y BuAZE 55 &
Z Z4E Jehido FER AHY oJFAEA (B
Zdzte HdF 212 C5F “BEEAH I, Aud F
AAY AFAEAFIB) EEFS HF 1322 DSF
Ve 2 JEtsth AFET SHRAFANA A adA
g & F e, o FFFEY B 2949
I ggFe AAHE TR Jdeu, EAXE st
HA At Y9 dTeR o] AstHA Y E
AL FH MY g R T OYd ZaE fUd 23
2 A"t

FFF(2008) A Bag GEAAGY Fo ZAIRE
ARBEAFIBDE ol & 13 WEZS 544 A
ot 9G53 FAY FRelAY (N001-N023) 12+ 2 22k
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Fig. 8. Health assessment by site using IBL

Table 10. Characteristic of Health metric using IBI

Site Model value Health grade
Ist 2nd 1st 2nd
Hanmul-gyo 22 20 C C
Sukdae Jct. 12 14 D D
22k z=ARAS 237 7S A7 783%° AFHE 18
z ~D 53¢ 2yt #9739 #9301

N Xy
-4
()
=2
X

34. 0|3tet & B SMENH HAZM B7HE |
Table 119 32 &7 370 A" gt olgtsty +2

3} ANY HERAFEE, o 5 4494 a3y 87
A% wEagth olFeg s A4Y $2/FEE

Ql BODE o] &3t

BODY| &% +d FF2 23 ZAMEFHE AlYstale
& o139 FEE Ui ew ANBEF ofFel <
Whe BE, BEoE i 42 53¢ Uit °f
Zo] BODA# Hlste] AEAF7F O g 5F
Ehfio] FAHA A28 B7F A Aot 2
+ itk webd BODET sHdY ABAS 1]
nEate s FAHA AAEE FRHoE xAIA
A e “FE-BEE SRete B/ a7dn

B ¥
o o
ar e £ fo rob of

T
ol
=2

4 2 B

2 dFdMe 94 7 3 AdE g2 AAMAY
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Table 11. Comparison of health assessment in water quality and biological index

Site BOD Benthos (KSI) Fish (IBI)
Ist 2nd 3rd 4th 2nd 3rd 4th Ist 2nd
Hanmul-gyo Ib 1 Ia Ia B D B C C
Dongchun-gyo 1 1 I Ib D D D - -
Sukdae Jct. Il 11 II Ib D D D D D

HEFAFETES ofFol dgd FAHA 33L& B A&TE FFHL Aed 797 7Y FHA A

23 b3 22 2ES Eth 34 gdrRE fdAds FAETY FFCl ALHH ok

1) olgetd 2BOD) 3 2 TF2 24 ZAHE g AR gt
FE Adstae “FF oldd FEE UL H
S, AdA FRAGe FE59A4 29 94 & 725
AL FFLE FELE NAFAZ JeET

2) AMAE NEFHFFE AA BEFZS 38 5T 1= AET2008). FASTEANH S o] &3 5YFFA Y 52 =
203 35%»‘1§ Uebsed EndA s sgshFEol, AB7y RAFGARAEF AT E, 18(1), pp. 98-107.
SHASHFAF i B5H BETFS “FE~ A, HEF(2006). N =F 59 WELY], WIALA
oz ythtes, BAw Ada gRARS A g%, A&, o3, 87, WEA, AXNAQ006). 44
Ao, HLAWTrt dFoz BZH YEETE &5 ojFn =g, Aot
SORPE - S e R GeigTh 3% eqd A 009 TS P
KSDell olg A4 B7t A3 FET AHE AuH %%jjl%g)' BHAE R AN FEUTAETH. &
©2 BEH, AL, AU FFAFS A APt = %‘5@2995). FAEEHNEY,

T DEFR RS, 27180008 9A 2= 2 U8RI, ALA

3) offre 1A &AL 2% AN A2 F 108 3270 A B4 50006). EBFEFYIPY AP ZALE ).

2 6F 2670A = YERTh BB F2007a). FHEHA d3Y ZAHAE +H 2 AF
97 7Y AHATE 55 = Z2H, d=n A 23 5 (2007b). =7 E%ﬂ’f?%ﬁ*l;%’%’
AL CEF, AdA FFANLS DEFOE Yehith FB7(2008). THHAGI=AL B F7} HFHAA

4 ol +2 9 $49A Ag4 Bohas Bop 2z EBFQ09). 2ok RAEANE B
of vete] JEAG} U ngE SEE vengon ) THKQ0). HAEAELR |
sAe =AHA AZHS TFHoz AL «d Memtt and Cummins (199.6). Aqua.nc Insects of No.rth America.
NEre EdEs Wt aTEd Pielou, E. C. (1969). An introduction to mathematical ecology.

= Wiley-Interscience, New York. pp. 165.

5) TRAEHA dBg SRFFeRe A AHA ALAS Shannon and Weaver (1949). The mathematical theory of
Ais AAG Aol 285 ofd FHe FAA communication. University of Illinois Press, Urbana. pp. 251.
¢ =R o A&t T LY=EE /Y Adol 2 McNaughton, S. J. (1967). Relationship among Functional pro-
L3tk A= kA FFo] Fo] YA EBo] & perties of California Grassland. Nature, 216, pp. 168-169.
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