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Chemical Water Quality and Fish Community Characteristics in
the Mid- to Downstream Reach of Geum River

Jeong-Ho Han and Kwang-Guk An*

Department of Biological Science, College of Biological Sciences and Biotechnology,
Chungnam National University, Dagjeon 305-764, Korea

Abstract — The objectives of the study were to analyze chemical water quality and fish commu-
nity structuresin the downstreams of Geum River during 2004~ 2005. Water quality parameters
showed that ionic dilution was evident during July ~ August dueto a rainfall and river runoff by
Asian monsoon. Mean concentrations of BOD showed a seasonal variation and were greater in
the downstream than in the midstream. The total number of fish species observed was 34 (11
families) and 30.3% of them was Korean endemic species. The dominant species with >20% of
the total were Zacco platypus (25.9%) and Microphysogobio jeoni (21.5%) in the river. Exotic
species observed was only one species, Carassius cuvieri with relative abundance of 1.8%.
According to the structure analysis of fish community, species richness index was highest (3.714)
in S6 and lowest in $S4(1.961), while species diversity index was highest in S2 (1.01) and lowest in
S5 (0.507). Tolerant species dominated the fish community (49%), and the sensitive species were
rare(4.4%), indicating a biological degradation of ecosystem. In the mean time, omnivor e species
was composed of 49% in the fish community and insectivore species was nearly same with the

proportion of the omnivores.
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Fig. 1. Sampling sites in the mid- to downstream of Geum River.
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Fig. 2. General water quality of water temperature, electric conductivity, dissolved oxygen (DO), pH, and biological oxygen demand (BOD)

in the sampling sites.
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Table 1. Fish faunaand compositions at each site of Geum River during July 2004~ May 2005 (1% survey=2004 and 2™ survey =2005)

Sampling sites
Species To T, Ha SL 2 3 4 S5 6 T(";;’" @R/./Z\)
13 2nd lﬁ 2nd 151 2nd 13 2nd 15( an 151 2nd

Zacco platypus TS O - 59 25 10 10 73 6 23 70 3 18 297 259
T Microphysogobio jeoni s 1 - 92 5 116 34 247 215
Carassius auratus S O - 8 7 4 6 19 12 8 7 1 17 89 78
Hemibarbus longirostris IS | - 18 4 6 5 9 9 1 18 12 8 71
Pseudogobio esocinus IS | - 12 5 10 16 5 8 2 5 63 55
T Squalidus gracilis majimae SS | - 8 3 12 8 13 2 46 4.0
Rhinogobius brunneus IS | RB 5 3 11 4 5 1 9 38 33
Cyprinus carpio TS O - 1 9 2 1 3 21 37 32
Pseudorasbora parva TS O - 1 26 10 37 32
T Microphysogobio yaluensis IS O RB 6 4 12 7 29 25
Opsarichthys uncirostris amurensis TS C - 2 5 2 3 3 3 1 2 7 28 24
Acheilognathus lanceolatus IS O - 1 15 9 1 26 23
Tridentiger brevispinis IS | RB 13 4 6 23 20
t Carassius cuvieri TS O - 6 5 21 18
Pseudobagrus fulvidraco TS | - 4 1 15 20 17
THemiculter eigenmanni TS O - 3 8 11 10
Silurus asotus TS C - 2 3 1 1 7 06
Hemibarbus labeo TS | - 6 6 05
T Iksookimia koreensis IS | RB 6 6 05
Misgurnus anguillicaudatus TS O - 3 2 5 04
T Odontobutis platycephala ss Cc - 4 4 03
T Odontobutis interrupta IS Cc - 4 4 03
Cobitis lutheri IS | - 4 4 03
Acanthorhodeus macropterus IS O - 4 4 03
Acheilognathus rhombeus IS O - 3 3 03
Erythroculter erythropterus TS C - 2 2 02
Leiocassis ussuriensis IS | - 1 1 01
Rhodeus notatus IS O - 1 1 01
Anguilla japonica IS C - 1 1 01
Oryzias latipes TS O - 1 1 01
Mugil cephalus S H - 1 1 o1
Coilia nasus IS C - 1 1 01
Micropercops swinhonis IS O - 1 1 01
Takifugu obscurus IS | - 1 1 01

Total Number of Species 9 8 10 9 10 5 7 5 5 8 17 19 34

Total Number of Individuals

109 54 72 65 127 51 132 32 47 84 201 173 1,147

To: Tolerance guilds, T,: Trophic guilds, Ha: Habitat guilds, RA: Relative abundance, SS: Sensitive species, |S: Intermediate species, TS: Tolerant species, O:
Omnivore, |: Insectivore, C: Carnivore, H: Herbivore, RB: Riffle-benthic species, T Endemic species, 1 Exotic species
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Table 2. Fish community analysisin the six sampling sites

) Sampling sites
Community structure
S1 S2 S3 A S5 S6
Margalef’ s species richness index (d) 1.963 2.236 2123 1.961 2.051 3.714
Pielou’s evenness index (J) 0.705 0.936 0.739 0.685 0.487 0.708
Shannon-Weaver diversity index (H’) 0.734 1.010 0.797 0.714 0.507 0.965
Simpson’s dominance index (1) 0.296 0.101 0.228 0.335 0.515 0.192
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Fig. 3. Tolerance guild and trophic guild analysesin the six sampling sites of Geum River.
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