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Biological Analysis of Water Quality by Benthic Fauna
from the Water System of Namcheon River, Kyungsan
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ABSTRACT

Analyzing the water quality biologically by the rapid water quality assessment of the Korean Biotic
Index(KBI), for six sites of the water system of Namcheon River which reaches a length of 20.7km
and flows through the Kyungsan-town and Namcheon-myun in Kyungsan city of the suburbs of
Daegu metropolitan city and extends of the Gumho-river on the lower, the results are summarized as
follows: An indicator species collected from the water system of Namcheon River comprises 47
species. Among them, 27 species are aquatic insects, 10 fishes, 5 amphibians, 2 annelids, 2 crus-
taceans and 1 mollusk. The water of 2 sites, Wondong-bridge and the junction of Namcheon-
Songback River was slightly poliuted because there were the area being effected the soil and sand
by construction for Daegu-Busan Expressway. The water within the junction of Namcheon and.Oksoo
River from the upstream of Hado lake was alike quality, I11 grade, but the water of the junction of
Namcheon and Maeho River was severely polluted water. Increasing in pollution, factories and the
other factors made the Namcheon River more polluted than that of 1982 for the past 20 years. The
pH of water system of Namcheon River was weak-alkalized in the downstream to weak-acid in the
upper stream and the Suspended solid index was increasing in the downstream. The synthetic
judgment is requested for making accurate quality of water by biological analysis.

Key words : Beck-Tsuda method, benthic fauna, biological analysis, fishes, invertebrate,
Korean Biotic index, Kyungsan, Namcheon river
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Fig. 1. The contour map showing the water system of Namcheon River.

1 : Upstream of Hadoji lake 2 @ Wondong-bridge 3 : Keomgok-bridge
4 ¢ Sanjeon iron-bridge 5 ! Youngdae-bridge 6 : Maehoildong-bridge
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Fig. 2. Climographs of temperature-rainfall(left) and temperature-relative humidity(right) from August, 2004 to
July, 2005.
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Table 1. The list of indicator species collected from the water system of Namcheon River

Class Scientific name Korean name Sites(2004~-2005) Sites(1982)
1 2 3 4 5 6 1 2 3 4
Fishes Carassius auraius 2ol A+ +
Cobitis taenia E=E= . +
Lefua costata Ao g +
Liobagrus andersoni 2715
Liobagrus mediadiposalis 2}7FAYE] +
Microphysogobio yaluensis Evlzt + 4+
Misgurnus mizolepis IR + 4+ +
Moroco oxycephalus HEA - + o+

Niwaella multifasciata o3 +
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Table 1. Continued

SITAIASENTA KIS K3=

Class Scientific name Korean name Sites(2004~2005) o 1982)
2 3 4 5 6 1. 2 3 4
Oryzias latipes A *
Pungitius pungitius Z7HN 27) +
Rhinogobius brunneus Doj oot ot
Rhodeus ocellatus AzdA *
Riynchocypris oxycephalus WEA o+t o+t
Rhynchocypris steindachneri HE7] +
Squalidus majimae UAEAN
Zacco platypus & ot +
Zacco temmincki @‘7%‘4
Mollusks Semisulcospira libertina T}&7) t o F o+ 4+ + ot
Limnoperma lucustris NEFA
Lymnaea japonica 2ol ot
Annelids Hirudinea AHEF - + v
Limnodrilus gotoi AA o]
Erpobdella lineata Xkl
Eristalis sp. Eqae *
Hirudo nipponica =74 g + o+
Crustacean Cambarus clarkii o) 2] 717}A) +
Macrobrachium nipponense A A8 A +
Palaemon paucidens X R t
Insects Epeorus Iatifolium Hubo] B aj 5} o] + + t o+
Epeorus curvatulus A5 gFao t o+
Ecdyonurus voshidae UEu| H 3 F4o) t o+
Ameletus montanus ol o] g}p] 317 4ko) + o+
Paraleptophlebia chocolata T2 813 2o) + + + o+
Ephemerella basalis B4
Rhithrogena japonica ER 7| 5] +
Agquaris paludum AFA o] + + + +
Baetiella japonica of e} 4ko] + 4+
Ephemera orientalis e +
Calopteryx atrata ALERAE + + +
Calopteryx japonica 23 RE
Cercion hieroghyphicum SEAIAY = +
Luciola cruciata Bhgl B o] +
Culex tritaeniorhynchus et 7] +
Paragneting tinctipennis AFAEH 2 +
Drunella aculea 2ol +
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Table 1. Continued
Class Scientific name Korean name Slte5(2'004~2005) e
1 2 3 56 1 2 3 4
Drunella cryptomeria ¢E T FE +
Ecdyonurus yoshidae e 3154 +
Empididae sp. S +
Epeorus curvatulus HF A FAo 5 +
Glossosoma FH R +
Goera japonica THEE + o+
Gyrinus japonicus E9 o + + o+
Hydropsyche sp. =T +
Hydropsychodes brevilineata nEEEEY +
Ietinogomphus clavatus o B N IR +
Laccotrephes japonensis 2ol u) + 4 ,
Lestes sponsa R ) +
Neophylax ussuriensis 7B E T
Nihonogomphus KUa FE&282x28 KUa +
Protohermes grandis LA *
Pseudothemis zonata @A TF +
Psilotreta kisoensis HEE e + o+ o+
Ranatra chinensis Aokl + +
Hydrophilus accuminatus =990l *
Rhyothemis fuliginosa W A5
Tipula KUa Z+} KUa + ot +
Chironomus dorsalis 2T
Potamonectes hostilis EE 80
Amphibians Bombina orientalis 3l +
Hynobius leechi e +
Rana amurensis coreana OHFEANTE +
Rana huanrenensis AN +
Rana rugosa ST + + o+

Table 2. Discrimination grid simple water quality evaluation benthic invertebrate group by Korean Biotic

Index
No. Systematic group V@) V@) ME) 1d)  10) Sites
I 23 4 5 6
1 Planariidae Ete| ok I 3
2 Nematoda iy 2 3
3 Oligochaeta LIRAL 3 2 1 o o .
4 Hirudinea A7} 1 2 3 1 O s & O & O
5 Gastropoda 2=7 2 3 1 e 0 0 0 -0
6 Pelecypoda RE7F 1 2 2
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Table 2. Continued

No. Systematic group <V(@4) V@) 1@2) 1) 10) 2 3Slte45 5 6
7 Gammaridae A 93} 1 3 o
8 Asellus sp., Neocaridinan sp. S5, Aol R 2 3 1

Collembola EZE 203
10 Baetis nla HulstE4to] nla 2 3 2

Cloeon dipterum AR FAe]

Caenidae SHA T
11 Potamanthidae 734kl 3 I

Ephemera orientalis okl

Ecdyonurus yoshidae e Ao 3

Choroterpes (Euthraulus) altioculus M2 8134 0]

Uracanthella rufa SEF0]
12 Other Ephemeroptera 71g} g7l E 1 2 3 o0 0o o0 e 0 o0
13 Nihonogomphus KUa FHE&2H AT KUa 1 2 2

Davidius iunatus &y Aze
14 Other Odonata 71ek Az 8 2 3 1 I e 0 O o
15 Plecoptera A= 1 3
16 Megaloptera W AR e 2 1 2 2 )
17 Rhyacophilidae R R 1 3 0 o

Glossosomatidae FadTd

Philopotamidae dedr s
18 Other Trichoptera 718k 2= 1 3 2 o o0 oo o
19 Elmidae o-&dd 1 3 2

Psephenidae A7 2
20 Other Coleoptera 78 BAYEE 1 2 171
21 Tipulidae 7oA 1 2 2 o
22 Tabanidae 2ol 3} 1 3 1 o
23 Psychodidae Vtele] 2} 32 1
24 Simuliidae EECE 1 2 2
25  Chironomidae(red) 2o E ) 302
26 Chironomidae(white) 2o E4) 1 1 3
27 Blepharoceridae W27
28  Athercidae A&l 2
29  Syrphidae . 23 3002

Weighted Sum(A + B)
Sites . GPI DWP
@ Ve W) 0y 10)

1. Upstream of Hadoji lake 1. 10 20 11 10 1.63 I
2. Wondong-bridge 1 3 17 15 12 1.45 1
3. Keomgok-bridge 4 10 17 13 11 1.69 1
4. Sanjeoniron-bridge 4 0 11 12 13 147 I
5. Youngdae-bridge 1 6 10 6 6 1.65 HI
6. Maehoildong-bridge 7 6 10 7 6 2.02 111

¢ : Abundant groups, © : Non abundant groups, A : Sum of valencies( ® + ©), B : Weight of abundant groups( e ),
GPI : Group pollution index, . DWP : Degree of water pollution
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Table 3. The evaluation of water quality by the fishes at Namcheon River
No. Species V@) @) I 10) — Slte;s 6
1 Lampetra ressmeri & Ao 2 3
2 Cyprinus carpio alo] 3 2 I
3 Carassius auratus £ 3 2 1
4 Carsssius cuvieri w2 302 1
5 Rhodeus ocellatus e | 1 3 1
6 Rhodeus uvekii A B ] 3 2
7 Acehilognathus yamatsutae Z29A= 3 2
8 Acehilognathus koreensis agAE 3
9 Acehilognathus thombea 2 g 3 1
10 Acehilognathus macropterus 2947 1 3 1
11 Pseudorasbora parva o] 3 1 1
12 Hembibarbus longirodiris oA 1 2 i
13 Pungiungia herzi E37) 3 1
14 Coreoleuciscus splendidus 4 3 1
15 Squalidus chankaensis tsuchigne FE7N 3 2 1
16 Squalidus gracilis majimae 7NEAN 2 3
17 pseudogobio escinus ZYFEA 1 3 |
18 Microphysogobio yaluensis EviAt 1 3 1 )
19 Moroco axycephalus HEX 1 3 * o o
20 Zacco platypus 3 2w 3 2 .
21 Zacco temmincki ZAY 3 2
22 Hemiculter eigenmanni g 1 3
23 Hemiculter brevicauda W Z 0] 1 3
24 Misgurnus anguillacaudatus u} g 2 3 1
25  Misgurnus mizolepis u] g} 2 3 1 o o
26 Cobitis sinensis 71550 1 3
27 Iksookimia rotundicaudala A 9]t 3 1
28 Niwaella multifasciata Fem g 3 1
29  Pseudobagrus fulvidraco Syl 1 3 2
30 Pseudobagrus brevicorpus HAZAA 3 1
31 Silurus asotus ) 7} 2 3 1
32 Silurus microdorsalis 47] 3 2
33 Liobagrus mediadiposalis A7 1 3 o
34 Oryzias latipes ZAHE 3 1
35 Pungitius kaibarae Z7FA1 517 3
36 Monopterus alba =334 2 3
37 Coreoperca herzi AR 3 1
38 Lepomis macrochirus slatE.o g 2 1
39 Odontobutis platycephala =AHg] 1 1 2 1
40 Rhinogobius brunneus doj 1 3 )
41 Macropodus chinensis HESE 13
42 Channa argus 7HEX] 2 3
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Table 3. Continued

Weighted sum(A + B)

Sites NG Q) 0 1) GPI Dwp
1. Upstream of Hadoji lake 4 6 5 9 1.20 I
2. Wondong-bridge 2 4 6 9 1.10 I
3. Keomgok-bridge 0 8 14 0 1.07 Il
4. Sanjeoniron-bridge 0 7 8 4 1.15 Il
5. Youngdae-bridge 8 10 6 3 1.85 . 11
6. Machoildong-bridge - - - - - -

* Abbreviations are the same as in Table 2.

Table 4. The water quality analyzed by chemical method from the water system of Namcheon River

Site pH BOD{mg/L) SS(mg/L) DO(mg/L)
1. Upstream of Hadoji lake 6.6 0.7 1.3 55
2. Wondong-bridge 7.0 0.9 24 7.1
3. Keomgok-bridge 7.5 1.5 38 6.8
4. Sanjeoniron-bridge 8.5 0.8 1.5 13.8
5. Youngdae-bridge 8.4 1.7 142 9.8
6. Macehoildong-bridge 7.0 22 17.5° 72

pH : Potential of hydrogen, BOD : Biochemical oxygen demand, SS : Suspended solid, DO : Dissolved oxygen.

o

ool =% HE7} I VIAAIRE AR, FALAA S D VA A T2 AR =
AXGS BEFHE S8 FAE o ANF B ATE A9 w1982)9) 24} At vlm
(Table S)3te] Fale] 42 Wsle MBS 2 BAL Bo) SRk

ZAF ZFAA A 1%1@% Sto 2 Hold Feh, §5elE o] 8% +3 w4 AR 1§
2 AW B FAR VdEA, F $22 BFHJAT A 4x)-A [Foz 3%

8 A% Aok BE 2o KBI 4 1] 98 43 #3] Mg ZALRd Tl
2. Mol $4& 8244712589 3 £2 57 7139 vk 3T 37, 48527, 7
BEF 15 TR BEIR 18D 2 B A 1A 2B I3, A3 A 33
A 1, SARCA I A H FFIA FE ololA A HAHQ 2¥9xE Helz 3Tt
(Table 3). = 3}3}4 *’1:7%_] EANA A 2, 3, 4 AR A IR mF@E Hol} AF9) sk odsrt
2}o]2 Ho|3 SJtHTable 4).

&, Ao} BN1982) AN Zl 2F(algae) B T o, QFAEEH N BAERY AL
FAoHe] BEE GAE 73H-S44(polysaprobic, ps), a-ZF-4d(a-mesosaprobic, a-m), f-EE-5A
(B-mesosaprobic, B-m), BI1F-54J(Oligosaprobic, 0s)2] 47] AlFo2 1+ Sarmek-Husek(1956)0] whgk
T} Biotic index® fH-& -&A1A HA ST Biotic indexdl] 93 FARYHAME Q50 78 Z
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< Tolerant speciesel 3t “B*Z FA|eka, okt £ Intolerant speciesd} st “A”Z _;:;L_/\]—E}Oi‘
2ABE 299 YEAER 31} o] Biotic index®] FX|7} BoW 1 e FAsy, How
3 9L 2950} Ytka STk Tolerant species= 924 B 7](Saprobic system)ol| A= ZE2=x Al
w9 &dhe AES T31H, Intolerant speciesE ¥IEGA AlFd] &3 HEL Talgch

Ao} B 1982)9] A} A3 KBIO] AH47|2o) wet 48 A, g2 A 1769 95 molA
g9 4 #FENT, B2 A 2438 AR Fw s 159 MIFo] $UF oI &
22 A Ee] BAd IFA T 0gE N Fol9eS AFE & Uk ddlm dulo gl
B2 A 3AHL MFOE BHEor, f3dsn 9] A 4178 VF o]3le) 442 33
HATKTable 6). o] AL F= Tsuda(1972)H o]l 213 Biotic index® 52 W49 A= AE7| index
7F 71, AFA w472 oF 10kmo]] o] 27]71R] & #2424 A(Oligosaprobic zone) 2.2 SR thr} <)
wo|A 2302 BFHFA(Smesosaprobic) 02 UER}T, WEUEwAA SEH  ZFEA e (Poly-
saprobic zone) 22 UEPG A3 Hlwd FAR 232 HoFm gith

Bl E o] 83 2 WY A Aot ¥K1982)9] AL AF(Table 7)9F £ A} A3 Table 3) 2
FAAFAGAAN [Fo2 BFHUT FAFAANE I~11F9] $22 B vlnd FAR 4%
= Yeh 3 gith o] 2H2 Hol Bro]f/d2 1982d BASE Ao ol27)74A] 1 8 Fo] I A
WA g &tk

o182 Aol A AESIEHA A FRHBOD)E A 1, 2, 4x1 -0 22t 0.7, 0.9, 0.8 mg/LE V&
U SRR A2, 2004)e wet 159 AR BFEHFeH, A 3, 5, 6™ A2 15,
17, 22 mg/L2 IFe] $E2 E24=A) o] AL 1982 4] 47 XA ajZ3le= Al 2, 4, 5, 6X14
o] Z+z} 1.0, 1.7, 44, 10.0 mg/LE I, I, I, Ve £2d= 4% A3} oS Boloh

9H FAE AAF R FAF AGL -1 579 AFFTE fAskes AR S35, 4l
AR U 55 F4E Ak 202 AT o] 2006 28 FFHQ ol - 74zt
IEFE A FIo] A FA AR EF A4 mAta §lo], Bl Qg £ ode] 4%
o= &8 & glou, KBIY| o3 AETA 2 WP FAZF, 7|8 $4 FHFEES] 24
T2 HF B o] A7 A2 A= 8% ofd A A E, g5 0|83 2 BHAAMT

Table 5. The comparison of water quality by biological analysié between 1982 and 2005

Benthic macroinvertebrate Fauna ‘ Fishes
1982 2005 1982 . 2005
Site GPI DWP Site GPI DWP Site GP1 DWP Site GPI DWP
‘ 1 1.63 HI ; i 1.20 [
1 1.24 1 2 1.45 11 1 0.25 1 2 1.10 [
3 169 I ' 3 107 1
2 1.33 - 4 1.47 [ 2 0.55 | 4 1.15 Il
3 1.86 1l 5 Les 1 3 1.63 II 5 1.85 juil
4 2.97 <y 6 2.02 111 4 0

GPI : Group Pollution Index, DWP : Degree of Water Pollution.
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Table 6. Discrimination grid simple water quality evaluation benthic macroinvertebrate group by data of
Suh an Park(1982)

Sites
No. Systematic group <V@d) v3) 1Q2) 1) 1) 3 4
1 Planariidae Zzhtel okt 1 3
2 Nematoda AE7 2 3
3 Oligochaeta LIRS 32 1 ¢
4  Himudinea bl 1 2 3 1 o o °©
5 Gastropoda 557} 2 3 1 © o o
6 Pelecypoda 57 ! 2 2
7 Gammaridae AL ! 3 o o
8  Asellus sp., Neocaridinan sp. S5, AWelH 2 3 1
9 Collembola E&ol& 2 3
10 Baetis nla TolslE4ko] nla 2 3 2 I
Cloeon dipterum ARE}FEo]
Caenidae A s Aol
11 Potamanthidae 738} F 4ol ) 1 3 !
Ephemera orientalis 4T
Ecdyonurus yoshidae ) g5 4ol 3}
Choroterpes (Euthraulus) altioculus A2 ar2ato]
Uracanthella rufa EZ35124}0)
12 Other Ephemeroptera 71e} 3 Aol & 1 2 3 e o
13 Nihonogomphus KUa yE &g KUa 1 2 2
Davidius iunatus #ERAE
14 Other Odonata 718} Zae & 2 3 1 1 o o
15 Plecoptera AT R 1 3 o
16 Megaloptera WAz = 1 2 2
17 Rhyacophilidae gz 1 3
Glossosomatidae Fadr )z
Philopotamidae dedrd
18 Other Trichoptera el 4R & | 3 2 o o
19  Elmidae o &3 1 3 2 o o
Psephenidae R ACE
20 Other Coleoptera 71eF HREE & | 2 1 I e o )
21 Tipulidae zZoA = 1 2 2 o o©
22 Tabanidae =3 1 3 I
23 Psychodidae viutale] st 3002 1
24 Simuliidae o x}a) 7 1 2 2
25 Chironomidae(red) 2w M) 3 2 o
26  Chironomidae(white) Zora 3 4) 1 1 3 2
27 Blepharoceridae Rz 3 o
28  Athercidae 7N &5l = 2 3
29  Syrphidae ZEd 7 3 2 o
Sites Weighted Sum(A + B) Pl DWP
<V(4) 1V(3) 111(2) 1(1) 1(0)
1. Wondong-bridge 1 8 18 19 21 1.24 |
2. Sanjeoniron-bridge 1 7 15 13 15 1.33 [l
3. Youngdae-bridge 1 7 ] 5 4 1.86 1t
4. Maehoildong-bridge 13 11 7 ! 2 1 2.97 <V

* Abbreviations are the same Table. 2.
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Table 7. The evaluation of water quality by the fishes at Namcheon River by data of Suh an Park(1982)

No. Species V@) M) 0 10) Sites y
1 Lampetra ressmeri TE-Fo] 2 3

2 - Cyprinus carpio oo} 3 2 1

3 Carassius auratus o 3 2 1

4 Carsssius cuvieri HEo 3 2 1

5 Rhodeus ocellatus e 1 3 1

6 Rhodeus uvekii ZkAj o] 1. 3 2

T Acehilognathus yamatstiae i 3 2

8 Acehilognathus koreensis AgAE 3

9 Acehilognathus thombea g4 3 1

10 Acehilognathus macropterus 2gAE 1 3 1

11 Pseudorasbora parva FAHo] . 3 1 1

12 Hembibarbus longirodtris Anja} 1 2 1

13 Pungtungia herzi E77] 3 1

14 Coreolenciscus splendidus =B 3 1

15 Squalidus chankaensis tsuchigae FE 70 3 2 i

16 Squalidus gracilis majimae 1EA 2 3

17 pseudogobio escinus 2HFA ! 3 1

18 Microphysogobio yaluensis Enlat 1 3 1

19 Moroco axycephalus = 1 3

20 Zacco platypus 51| @}n) 3 2

21 Zacco temmincki A 3 2

22 Hemiculter eigenmanni e 1 3

23 Hemiculter brevicauda o] i 3

24 Misgurnus anguillacaudatus I N 2 3 1

25 Misgurnus mizolepis o] g}z 2 3 1

26 Cobitis sinensis 718EA ! 3

27 Iksookimia rotundicaudata A Zujarg] 3 1

28 Niwaella multifasciata 4| 3g] 3 1

29 Pseudobagrus fulvidraco A 1 3 2

30 Pseudobagrus brevicorpus R 52 3 1

31 Silurus asotus 7] 2 3 1

32 Silurus microdorsalis "5 3 2

33 Liobagrus mediadiposalis 27141 1 3

34 Onzias latipes £t 3 1

35 Pungitius kaibarae ZA7HA 2] 3

36 Monopterus alba =il 2 3

37 Coreoperca herci A 3 1

38 Lepomis macrochirus ey 2 1

39 Odontobutis platycephala 218 1 1 2 1

40 Rhinogobius brunneus’ 29 ! 3

41 Macropodus chinensis HEF 1 3

42 Channa argus 7HEA 2 3

Weighted Sum(A + B)
Sites GPI DWP
V(3) 111(2) 11 1(0)

1. Wondong-bridge 0 0 2 6 6.25 I
2. Sanjeoniron-bridge 0 1 9 10 0.55 1
3. Youngdae-bridge 4 18 19 0 1.63 il

4. Machoildong-bridge

* Abbreviations are the same as in Table 2.
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Fig. 3. Map Showing the biological estimation of degree of water quality in the water system of Namcheon
R|ver
. Upstream of Hado lake 2 Wondong-bridge 3 ¢ Keomgok-bridge
4 . Sanjeoniron-bridge 5 : Youngdae-bridge 6 : Maehoildong-bridge
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