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Variation of Water Quality and Benthic Macroinvertebrate
Communities in Daecheon stream, Busan during 2004~2005

Jung-Won Son* Dong-Min Kwon, Mi-Hee Kim_ In-Jung Hwang  Ki-Won Kwon Jea-Hun Bin and Hong-Sik Cheigh

Envimmental research division

Abstract

The variation of physicochemical parameters and benthic macroinvertebrate community were investigated to analyze
physical characteristics and pollutants at five(A~E) sites of Daecheon stream, a tributary of the Nakdong river, in Busan

during 2004~2005.

In physicochemical analysis, the concentrations of BOD, COD, and SS were gradually decreased in site B(Gonghae village
II) and C(Geumseong bridge) in the upper part of Daecheon stream.

In the benthic macroinvertebrates the most dominant group was insect. Diptera was the largest member in individuals
among insect and Ephemeroptera was the largest member in species among insect. Diversity index was the highest in site
A(Gonghae village I ), but the lowest in site B. Dominance index was the highest in site B, but the lowest in site A. Water
quality grade was Grade I in site A, Grade I~ V in site B and C, Grade I ~ I in site D(Aegi-So) and E(Gyeongnam Apt.).
The water quality grades of site B, C, and D were improved during studying period. Group pollution index(GPI) was the
highest in site B, but the lowest in site A. The GPIs of site B and C were slightly improved too.
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Fig. 1. Sampling sites(A~E) of Daecheon stream.
A : Gonghae village( I ), B : Gonghae village( T)
C : Geumseong bridge, D : Aegi-So, E : Gyeongnam Apt.
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Table 1. Stream characteristics of sampling sites
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Sampling sites Stream width Substratum particles Slope Surrounding s
A 3—4 m Coarse sand, Pebble, Cobble Steep Forest
B 7—10m Pebble, Cobble Gentle Agricultural field
C 8—10m Cobble Steep Forest
D 10-12m Coarse sand, Pebble, Cobble Steep Forest
E 10—-12m Coarse sand, Pebble, Cobble Gentle Urban district
2t AFEFg e 9 HE 2= McNaughton s dominant 27 9] /=2 o] BODi= 2.0, CODA= 3.0, SS+= 4.0 mg/L
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Table 2. Water quality(average) of sampling sites
) [tems %; A B C D E
Water temperature (T) 12 16 16 16 18
pH 6.9 7.1 7.4 7.3 7.2
DO(mg/L)} 10.9 9.4 10.0 10.2 10.1
BOD(mg/L} 0.7 3.7 4.0 0.6 0.9
COD(mg/L} 1.4 5.8 4.8 1.4 1.8
SS(mg/L ) 3.2 7.8 6.2 1.4 4.3
Conductivity (us/cm) 34 169 170 124 142
TN (mg/L) 0.871 2.746 2.617 1.873 2.292
TP (mg/L) 0.036 0.161 0.176 0.078 0.070
Chl—almg/n’} 0.8 3.5 4.9 1.1 2.0
Chl—a in attached algae (mg/nr) 2.5 39.9 20.5 4.3 47.1
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Fig. 2. Water temperature(a) pH(b) and DO(c) variation.
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Table 3. Relative abundance of macroinvertebrate taxa
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Fig. 5. Chl-a variation.
(a) In water (b) In attached algae
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Fig. 6. Relative abundance of insect individuals(a) and
species(b).

Macroinvertebrate taxa

No. of individuals (%)

No. of species(%!}

Total 11,764 48

Platyhelminthes Turbellaria 18(0.2} 12.1}

Oligocheata 628(5.3) 12.1)
Annelida

Hirudinia 124(1.1) 24.2)
Mollusca Gastropoda 154(1.3) 24.2)

Crustacea 166(1.4) 24.2)
Arthropoda

Insecta 10,67490.7) 40(83.3)




98

S - AEY - Anis] - B WY NAE - H 5

p84

Table 4. Relative abundance of insect taxa in Daecheon stream

2

Insect No. of individuals (%) No. of species(%)
Total 10674 40
Collembola 90.1) 2(5.0)
Ephemeroptera 1,870(17.5) 13(32.5)
Odonata 28(0.3) 2(5.0)
Plecoptera 73(0.7) 3(7.5)
Hemiptera 1(0.0) 12.5)
Megaloptera 2(0.0) 1(2.5)
Coeloptera 9(0.1) 3(7.5)
Diptera 8,487(79.5) 7(17.5)
Trichoptera 195(1.8) 8(20.0)
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Table 5. Dominant species and subdominant species in Daecheon stream
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Sites Month Dominant species Subdominant species

2004.01. Gammarussp. Ephemera strigata
2004.05. Gaminarus sp. Phagocata vivida
2004.07. Ephemera strigata Davidius lunatus
2004.10. Gammarus sp. Ephemera strigata

A 2005.02. Chironomus sp.2 Gammarus sp.
2005.05, Chironomus sp.2 Ephemera strigata
2005.08, Chironomus sp.2 Gamimarus sp.
2005.10. Gaminarus sp. Chironoimus sp.2
2004.01. Chironomus sp.1 Chironomus sp.2
2004.05. Chironomus sp.1 Glossiphonia complanata
2004.07. Chironomus sp.1 Baetis sp.1
2004.10. Chironomus sp.2 Chironomus sp.1

B 2005.02. Chironomus sp.1 Brenchiura sowerbyi
2005.05. Chironomus sp.1 Glossiphonia complanata
2005.08, Brenchiura sowerbyi Baetis nla
2005.10. Chironomus sp.2 Chironomus sp.1
2004.01. Chironomus sp.1 tipula sp
2004.05. Baetis nla Chironomus sp.1
2004.07. Baetis nla Brenchiura sowerbyi
2004.10. Chironomus sp.2 tipula sp

¢ 2005.02, Brenchiura sowerbyi Chironomus sp.1
2005.05. Chironomus sp.1 Brenchiura sowerbui
2005.08 Baetis nla Chironomus sp.2
2005.10. Chironomus sp.1 Baetis nla
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Table 5. Continued
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Sites Month Dominant species Subdominant species
2004.01. Chironomus sp.2 Huydropsyche Kua
2004.05. Chironomus sp.2 Chironoimus sp.3
2004.07. Chironomus sp.2 Chironomus sp.3
2004.10. Paraleptophlebia chocorata Chironomus sp.2
b 2005.02. Chironomus sp.2 Chironomus sp.3
2005.05. Chironomus sp.2 Baetis nla
2005.08, Baetis nla Chironomus sp.2
2005.10. Baetis nla Ecdyvonurus Kub
2004.01. Chironomus sp.2 Antocha Kua
2004.05. Baetis nla Chironomus sp.2
2004.07. Chironomus sp.2 Paraleptophlebia chocorata
2004.10. Brenchiura sowerbyi Chironomus sp.2
E 2005.02. Chironomus sp.1 Chironomus sp.2

2005.05. Chironomus sp.2 Paraleptophlebia chocorata
2005.08, Chironomus sp.2 Baetis nla
2005.10. Chironomus sp.3 Chironomus sp.2
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Fig. 7. Macroinvertebrates of Daecheon stream.
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(a) Gammarussp. (b) Phagocata vivida (c) Ephemerastrigata (d) Chironomus sp.2
(e) Baetisnla (f) Hydropsyche Kua (g) Elmidae sp. (h) Rhyacophila KUa
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Fig. 7. Continued
(i) Epeorus|atifolium  (j) Ecdyonuruslevis (k) Chironomussp.1 (1) Psephenoides Kua
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Table 6. Water quality grade in Daecheon stream
lte ms —— Sites A C D E
04.01. I A4 A4 i i
04.05. I A4 m i i
04.07. I v i I I
04.10. 1 I I 1 I
05.02. 1 I I I 1.8
05.05. I v i I i
05.08. I m i I i
05.10. I i A4 I i
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