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The fish species collected in the Keumho River basin are 42 species 31 genera belonging to 15 Families. This
report was investigated for the evaluation of water quality in the Keumho River system which is a tributary of
Nakdong River in Korea on september in 1999. The fishes collected were 42 species, 31 genera belonging to 15
Families. The dominant species were 5 species; Zacco platypus, Zacco temmincki, Squalidus chankaensis
tsuchigae, Moroco oxycephalus, Squalidus gracilis mgjimae , and 8 species; Hernibarbus longirostris, Pseudogobic
esocinus, Culter brevicauda, Cobitis rotundicaudata, Pseudobagrus fulvidraco, Pungitius sinensis kaibarae,
Monopterus albus, Channa argus were rare species. The relationship among the GPL, EC and BOD by the organic
pollutants were over 09. The group pollution index(GPI) was lowest at St. 1(0.85) and highest at St. 5(2.33). The
water quality of the Keumho river divided into 3 parts; the water of upper reaches in river(St. 1) was lst
class(oligotrophic condition), middle parts(St. 2, 3, 4) were 3rd class( 2 -mesosaprobic condition) and lower part(St.
5) was 4th class(Polysaprobic condition) as the source of tap water, respectively. And the tributary which are the
Sinryeong Stream(St. 6), the Sincheon Stream(St. 7) and the Donghwa Stream(St. 9) in Keumho river were 2nd
class as the source of tap water. The results in this study was represented same patterns as the result by the use
of indicator species like as algae and invertebrates for the discrimination of water quality. So, some freshwater
fish species can be use applicant for the discrimination of water quality.
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Table 1. The environmental characteristics of sampling

stations

DO BOD EC River Water River Bottom struture
Sitee W () T ol (mg/ (mg/ (¢S width depth type

ey gy Jem) (m) (em) RBCPEGS
St.1187 67 105 103 8 2-3010-70 Aa 13321 -
St.2 185 64 73 365 357 30-100 20- 60 Bh -t - 202033
St.3191 68 66 522 402 15-110 30-8 Bb - -1 -3 34
St.4194 68 70 480 398 70-100 20-100 Bb @ -1 113 24
St.5201 67 52 948 614 60-120 30-110 Bb-Bc -t -1 -1 21 3 5
St.6178 66 85 213 158 3- 810-40 Aa 3 L4 2 -1 -
SL.7180 68 99 167 120 40-80 30-110 Aa Ll 4 4L -
St.8187 65 48 524 491 30-40 30-70 DBb -~ -3 F 22
S.9172 67 87 119 117 10-15 20-60 Aa 22312 -
WT=-Water Temperature, EC=Electrical Conductivity, R=Rock,
B-Boulder(25%6 mm-~), C=Cobble(f4~256 mm), P=Pebble(4~64

mm), G=Granule(2~4 mm), $S=Sand(0.0625~2 mm).
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majimae, Moroco oxycephalus, Zacco platypus, Zacco
temmincki, Cobitis taenia, Niwaella multifasciata,
Odontobutis platycephala?t $3%£94& B3P oA
g3 3Pe S84 459 AFF AR(EFN)Y +2
#AT F FTHTFRE #EAEAM 79 0% oFYE
godn 1 FoA Zacco temmincki, Pungtungia
herzi, Coreoleuciscus splendidus, Coreoperca herzi %
£ $HFor B v glti(Table 2).

Table 2. Fish fauna as water quality in the Jayang
and Donchang stream (after Jung and
Yang, 1981; Yang and Nam, 1984).

Dongchang stream
(Miryang river)

Jayang stream
(Keumho river)

29

Tis _ _

) 14.0~250 13.0~240

pH 6.6~74 6.7~76

Do 79~90 76~9.1
(ppm)

coD 27~41 15~22
(ppm)

Anguilla japonica (7o1) Anguilla japonica

Carassius auratus

Acheilognathus limbata
Coreoleuciscus splendidus
Pungtungia herzi

Squalidus gracilis majimae(7) % 7})
Squalidus coreanus (&71) -

Hemibarbus longirostris (3w}l -

Pseudogobio esocinus (28 %-7) Pseudogobio esocmus
Microphysogobio yaluensis (£v+a}) Microphysogobi

Zacro temmincki (ZAY) Zacco temmmckx

Zacco platypus () 2hvl) Zacco platypus

Moroco oxycephalus (W X)) Moroco axycephalus

Spe  Cobitis rotundicaudata (W) 3%1F-2) Cobitis rofundicandata

~cieg Cobitis taenia (7)5-%7)

Carassius auratus (%30})
Acheilognathus limbata (Z'g AH5)
Coreoleuciscus splendidus (+])
Pungtungia herzi (& 37}

- Cobitis longicorpus (%% )
Niwaella multifusciata (-9 7 2)) Niwella multifasciata
Misgurnus anguillicaudatus (V) %2)) Misgurnus anguillicaudatus
Misgurus mizolepis (v]¥tet=l)  Misgumus muzolepis
Pelteobagrus fulvidraco (% %7H) -

Silurus asotus (971} Silurus asotus

Silurus microdorsalis (71571)

Liobagrus medmdxposahs (R7tAL2l)  Liobagrus medmd:posahs
Plecoglossus altivelis (&01)

Oryzias latipes ($A1E]) -
Coreoperca herzi (7)) Coreoperca herzi
Odontobutis platycephala ($A}2])  Odontobutis platycephala
Channa arqus (745 2]) Channa arqus
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Table 3. Discrimination grid of water quality evaluation
for freshwater fishes on the Keumho River.

- vimajt
No Species aloinlo Occurrence
1 Lampetra reissneri (\+%30]) 3|2
2 Cyprinus carpio (%4°]) 312141
3 Carassius auratus (¥-°1) 3|2 |1
4 Carassius cuvieri (%4°{) 3121
5 Rhodeus ocellatus (8&4& M) 13 |1
6 Rhodeus uvekii (ZHA]% o) 11312
7 Acheilognathus yamatsutae (&%2H57) 312
8 Acheilognathus koreensis (%'d#H5) 3
9 Acheilognathus rhombea (X2 3|1
10 Acanthorhodeus macropterus (2%tA12)) {1 |3 |1
11 Pseudorasbora parva (3H4-°)) 3011
12 Hemibarbus longirostris (wtah 1211
13 Pungtungia herzi (¥3171) 3|1
14 Coreoleuciscus splendidus (+12]) 311
15 Squalidus chankaensis tsuchigoe (3E/M|3 |2 |1
16 Squalidus gracilis majimae (Q& ) 2 i3
17 Pseudogobio esocinus (Rt %)) 113 |1
18 Microphysogobio valuensis (EvF2H 1131
19 Moroco oxycephalus (ME4) 13
20 Zacco platypus (B ga}) 312
21 Zacco temmincki (2t7A4) 3|2
22 Hemiculter eigenmanni (X2} 143
23 Hemiculter brevicauda (" Z0}) 113
24 Misgurnus anguillicaudatus (1)) 213 |1
25 Misgurnus mizolepis (V13teA]) 213 {1
26 Cobitis sinensis (7|13F7M) 1|3
27 Iksookimia rotundicaudata (X %) e]) 31
28 Niwaella multifasciata (593 ) 31
29 Pseudobagrus fulvidraco (%&2+71) 1312
30 Pseudobagrus brevicorpus (322)% 2} 74) 301
31 Silurus asotus (7)) 2131
32 Silurus microdorsalis (W571) 312
33 Liobagrus mediadiposalis (#7}Ate]) 113
34 Oryzias latipes (FA}e]) 3|1
35 Pungitius kaibarae (R7HA37)) 3
36 Monopterus alba (=% 32 213
37 Coreoperca herzi (8X)) 31
38 Lepomis macrochirus (W3E2$¥) 2 |1
39 Odontobutis platycephala (A}2]) 11 }2
40 Rhinogobius brunneus (‘Ue)) 113
41 Macropodus chinensis (&%) 113
42 Channa argus (7HEA) 213

Sum of valencies (A) O+e
Water |Weight of abundant groups (B} o

Quality [Weights sum (C=A+B) a b ic (|d Class

Criteria |Group Pollution Index (GPI) (ax3+bx2+cx1)Ma+b+c+d

1: ~less than 10, O: 10~17 W: ~23 : ~30




29 ¥

= s B= S 29E ZAd
Liebmann™ & BIRFANT gERFA NN E
. aeF BTN Cyprinus  carpio,

auratus, Silurus asotus &°) FE A 439

A3 AReqels gaolst 48R

ER

%7 8
Carassius
29 FE
3o 4.

A

Table 4. The evaluation of water quality by the
fishes at Keumkangdong(St. 4) in the
Keumho river
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Table 5. A list of fish species and number of
individuals collected in the Keumho River.

Scientific Namg Site St1 %2 &3 St K5 X6 S7 &8 &9 Totll RA
Lampetra reissreri (T}5730]) 2 -2 03
Cyprinus carpio (% o}) e e e 2 -2 03
Carassius auratus (5-01) -5 71523 2 8 60 87
Carassius auratus cuvieri (54 of) c -3 . <3 04
Rhodeus ocellatus (82450 - - 3 - 3 04
Rhodeus uyekii (ZHA] %01} 385 5 <2138
Achetlognathus yamatsutae {25} 2H%F) 7 -1 6 < 2B 36
Acheilognathus koreensis {32 F) coe 4 - 4 06
Acheifognathus thombes (%2} 2 - 06 -8 12
Acheilognathus macropterus {34 =) 3123 - 18 26
Pseudorasbora paren (FEo}) 6 9 413 - - 5 23 57
Hemibarbus longirostris {3720 1 s 1 01
Pungtungia herzi (Z 271} 5 - 15 7 37 54
Coreoleuciscus splendidus {H]) 3 - - - -5 Lo 812
Squalidus chankaensis tsuchigae (FZH) - 7 7 1028 13 - 65 94
Squatidus gracilis majimae (715 7) 7 4314 13 - 7 48 70
Pseudogobio esocinus (2.2 F X)) D | <o - 101
Microphysogobio yaluensis (Ev}2}) 6 - -5 - 3 14 20
Moroco oxycephalus (¥ &) 9 « - . . 915 - 1649 71
Zucco platypus (%) 2}v)) 2192725 -+ 6 - 18 M.
Zacco femminda (ZAM) 3 - © v 2814 - 2 67 97
Henticulter eigenmanni (X¥]) ce 2 e e e e .2 03
Culter brevicauda (%20} e T S & §
Misgurnus anguillicaudatus ()3 el) -3 -2 - - 35 13 19
Misgurnus mizolepis (v] F2}2)) o2 - 4 - - 6 09
Cobitis taenia (715% ) -2 3 32 10 15
Cobitis rotundicaudata {4 s0}3te)) . 1 1 01
Niwaells multifasciata (7592 2)) 11 . 6 17 25
Pelteobagrus fulvidraco (% 2} 70) P | . 1 01
Pelteobagrus brevicorpus {3 $474) . . 1 1 01
Siturus asotus (W7} -2 2 03
Silurus microdorsalis [7) 5 7)) e e e 22 2 03
Lighagrus mediadiposalis (X} 7FA}2) 2 3 1 6 09
Oryzias latipes (%At | 4 06
Pungitius singnsis kaibarae (F71A27)) - - 1 . 1 01
Monopterus albus (%= %3] 2]) <o . 1 01
Coreoperca herzi (7 A)) . 3 3 04
Lepontis macrochirus (3 34 %2) -2 coe .2 03
Odontobutis platycephala (5A}e]) 25 45 9 3 2 3 33 48
Rhinogobius brunneus (9 o}) 6 - - 2 7. 15 22
Macropodus chinensis (¥ &% 0{) - -5 5 07
Channa arqus (745 A]) S T S I 13
Number of species 12141617521 75 8 42
Number of individuals 89 74 97 11. 64 131 46 33 36 689

R.A,; Relative abundance

229

o}§-% FxAFAY +2A9A

33 A ARE 2R9AF R 72 $99 84

Fig. 2¢t Fig. 3& TAMARE o83 Z29AF
(GPDS H7IHES(EC) % BODe A#aAE e
W Helm, Fig. 45 BODS A7AEE(ECIES 488
A 2 09 o)de) P £ FAEE JHAE )
HAeAE 2ot Arldsse BODso] 4#EE 2 o
#7397 A22HY AHE L WSS S5OV
4o 794 WEY) GPIE 0)8F £3 B3N 2 2
A HEg 9% Fa¥ Aaz AEE 5 Uk

1200 - v — —
/"’//
1ooa | r=0.902 7
SD-Line . y = 3585272711716
s} 7
) e
g o0 ft/'(
3
: A
E 400} P z( J
3
g 208} ,.// ]
& + A
o et
L
208} 1
a . . . . . N
8 65 1 5 2 25 3 35 4

GPYGreup Paliutien lndex)

Fig. 2. Relationship between GPIl and EC.

» — . - -

15} 7= 09158 A

el -
SD-Line ; y =5.12735<14
w0} - {
+ el
o

3 e
[ ] ///

5} /r‘ +

s
ol el
//
5 /, —_ — " -
“p X3 ) 15 2 25 ] 35 2

GPI(Graup Pollutien index)

Fig. 3. Relationship between GPI and BOD.

e - S —
p
700} r=09615 /’ 1
00} S0-Line : y=as,es3zx’(;7.7rao‘ 1
? p
g 580 + // :
i -
S 4m0 +47 1
g +
20 e
2 el
20} re
e
1% ,A{ *
ol R . .
9 1 2 3 A4 5 b 7 8 9 18
8o

Fig. 4. Relationship between BOD and EC.



ZEFABSF-FEE

Table 6& FABYRE o4 & A AFE 22
FAr 2 FEE Yed Aog. 837 7 ¥
F 796t DL Z2EAF7 0862 18354 A=A
d ols 2 R A dIFAFEFE M4 8%
o A%z veg MRFHAN gEEsdez £4 &
AE Hrre WS a axsan. Fage FHS
2, 3 4 TLEAF 44 186, 194, 1828 3§FE
veted I F St 29 32 dAAGG FEFAA
5 Agsed w3 FE A Aoz E St 4
e ST A dEstrrt frYsol Aol o3t
¥ AR #wa¥ F Slvh. F5%9 FHFSL HE T
LGAF7} 23309 4852 BHHAE, AHdstE o
FE Fol, 980, 5], FEN} 22 g dE

i

1.

L

AN, ol ANH HYFHEEES ZAllA 95
Moz BAT AN SAlsrdh

Table 6. Group Pollution Index -and water quality
criteria at each station in the Keumho River.
St.1 S.2 5.3 St.4 St.5 St.6 5.7 St.8 St9

GPt 08 18 194 18 233 117 125 218 107
wWQ 1 m m m ¥V o0 o m 1]
GPI: Group Pollution Index, WQ: Water Quality
T AFA ABAHSL 6) FRre FLEAF
1172 2342 Jehgon, ol &3 3V o £4¢

B-FRFAoR B A XA AHY 47
(St. e TL2LIXF 12BE 235JeY VAY FH
(St. 8 FL G 47 2182 3342 ettt o=
o] dTFAE #F3HEA 24999 FY2E 3o
obsle Aoz APHE ¢ NEAEY 98 «-F
R w2 AR5 or 339 #3 5% %34
0688 =gidel FA4FSL 9 FLAAF 1072
280 AP AATN FF(HLF)Y AE WER, &
AY, A7 A 1352 BA =D 2y
gor= FF st FAFARANE Held B2 U7}
7} B A HA 339 £3F0] 43d RAoE wod

&

=2

4. é e

227 FA AYdte A4FL 1567 31%5 42F°)3
. $AEFETL Zacco platypus, Zacco temmincki,
Squalidus chankaensis tsuchigae, Moroco oxycephalus,
Squalidus gracilis majimae 501131, 814F-& Hemibarbus
longirostris, Pseudogobio esocinus, Culter brevicauda,
Cobitis rotundicaudata, Pseudobagrus fulvidraco, Pungitius
sinensis kaibarae, Monopterus albus, Channa argus %
olth F71 g et FRLIAANF(GPDS} AZ|ART
(EC) 2 BODS}9 A#A#AAE 09 o)49 =& AddA
Z Bt TFRIAFE St 194 0852 71 4ste
9, St. 5ol M= 23302 M stk 2 &9 & =

230

AFAEL 1 ~ 2 Aolg gg Yguldt #2494
o gt F37 FAY 2L BN BY EFY A4F
FY(St. D IRz 184 FH(St 2 3, 4=
B-FRFH o R 35, F3F(St. By FEFAA 47
T2 BAHAY. FE79 AHe AHHSL 6), AH
(St. 7), B3AGSL 99 FARAAL 283542 YEwth
B ZALY Aaojr] g0l o] &3 FARYYL
ARYE(RATFE, ANY dYFHFFE)S ol 43
A e ANRE QAPOEZN gFold 93 F4nH
& 7bede] WAL

=%

i

a2 gd

1) KEHEEZ, #HBAGEM, 1972, A OEER EE
#5, HR, 104-215,

2) BOWE, 1972, KEHFROEESR NAEMFEREEL
4, ®, 53-136.

3) EERAE, HTET, 1974, £¥c k3 KEFELE, 11
wE, K, 76-172,

4) &9Y4, 1990, AEd o #FHs, AZzet AX

AE 11, 21-32.

HAN, AF, A2, 1993, 172 T 9§

Mol sdun, £ 26(3), 165-174.

o)FE, AF, 1992, B39 L& wE 2RIy

F9 A4 g, §5x), 25(1), 31-40.

7 F3Y, 4EA, 1990, ¥4 SFAY H2EFAE

A

Lo

5)

6)

3% FELYARA  dEd, &FA, 234),
267-278.

8) £dUH, TFF, 1992, AXAE X HFFE AT
237 A RAE™H F£AYsL, FFA, 2503),
177-184.

9) §44, TFF, FAZ, 1992, AXAN AT AHFFE

o 9% MESAH FAYP/F AFUD-5¢F el
AYPYE FHoR- #AAETI A, 102), 77-
84,
10) o] &2, ALY, FAlT 1996, 457 HzA BHn
MANAY dYFHFFE g% Y53 27 2
AFY FAHAET), 145-286.
AYE, A#o, 1975, AFHY FA28H ojfT
o) dalel BF A7, &4, 8(3-4), 7-14.
A71E, AN, 1979, SARA S 9T AEFF
of B A7, AdRBATEIA A1, 217-229.
HNA, wEA, 1979, FREHF £99 FAeEH
B30F 4 SAFRA, AAREBATFRIA AL
7, 241-256.
AAY, 74, 1981, 71590 M FEQ o)
oFZEA vAE 4 AQREATERAN A 3
2, 269-277.

F, 4EF 1981, 9 AL Dam3 AR &
FAgsy 47 ABd=EF, 31, 249-267.
FEFE AE, 1984, §H AFDam3 AR Y &5
AEsy dF, AEd=8H, 38 125-141.

17 4EE, 99, 1985, 1 Dam AR Y o {44}

11

12)

13)

14)

15)

16)



18)

19)

20

21
22

23

24

25

26

=

~—

)

)

=

)

=

Gl g o8 FTEAFAY FERA

43 9 7)1%d B3te, A=, 40, 325-335
ofFz A4 1994, HEA FE sHFAY £
A SHNENE AF-FIAFAY AFEH
AFZATZD), &4, 27(2), 177 -188.

ARG, w3 HAY® 24%, AFE, 1997, 7
3 A A7 F A, $94R, 30(2), 107-118.
RS, 194, BRSO A BERR, E1i
171-195.

FE7), 1977, §FFol 28, XA, A&, 727
H71H, A4, BE, £95, 1990, d4FIHF
AF 7, FEAL 277pp.

A%, AAF, 1993, dA@Fo|Frh, ofgfulw]A
A, A&, 477pp.

79l 1997, #ZFAEER A37H SEAH(HF
&), LEE, 629pp.

Nelson, J. S., 1994, Fishes of the World, John
Wiley & Sons, New York, 600pp.
AR, 1989, TAZAANEAEEZA Gl R B

GAe thate], AP RE 12(3), 12-13.

27) Alabaster, J. S., 1982, Water quality criteria for

231

28)

29)

30

31

~—

32)

freshwater fishes, 2nd ed., Butterworth Scientific
Publ,, London. 345pp.

Liebmann, H., 1962, Handbuch der Frischwasser
und Abwasserbiologie, Vol 1, and ed, R
Oldenbourg, Miinchen. 588pp.

Beck, T. W. 1964, Biological measurement of
water pollution, Chen. Eng. Progress., 60, 39-43.
Kobayasi, H., Mayama, K. Asai and S. Nakamura,,
1985, Occurence of diatoms collected from
variously polluted rivers in Tokyo and its vicinity,
with special reference to the correlation between
relative frequency and BODs. Bull. Tokyo Gakuge
Univ. Sect. 4, 37, 21-46.

Watanabe, T., K. Asai, 1990, Numerical simulation
using diatom assemblage of organic pollution in
streams and lakes. Rev. Inquiry and Research, 52,
99-139.

wgel AeA, AE, 196, FEFe 4%
E 3 &, 543 28(1), 49-60.

L E!



