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Effects of Turbid Water on Fish Community: Case Studies of the Daegi Stream and the Bong-
san Stream. Kim, Jai-Ku?, Jaeseok Choi*, Youngsu Jang®, Kwangyeol Lee' and Bomchul
Kim?® (Institute of Environmental Research; ' Department of Biology; >Department of Environ-
mental Science, Kangwon National University, Chuncheon 200-701, Korea)

The effects of turbid water on fish community was investigated in a clear reference
stream (the Bongsan Steam) and a turbid stream (the Daegi Stream) located in the
upstream region of the South Han River, Korea. The stress index (SI) of suspended
solids (SS) were calculated during a rain event concentration by the equation SI=LN
(SS x duration). EMC of SS was 1~13 mg L! in the clear stream with a mean SI of
5.2, while SS was 97~ 1,150 mg L ! in the turbid stream with a mean SI of 10.3. Even
though the number of species was not much different, the dominant species of the
two steams were distinctly different. The reference stream was dominated by up-
stream species such as Rhynchocypris kumgangensis, Brachymystax lenok tsinlingen-
sis, and Cottus poecilopus which are typical upstream community. Whereas the tur-
bid streams was dominated by Rhynchocypris kumgangensis, Zacco koreanus, and
Orthrias nudus which are representatives of middle reache community. Fish density
was four times higher in the clear steam than the turbid stream. In the similarity
analysis of fish communities the community of the turbid stream showed large dis-
similarity with other communities in other streams of similar size. In conclusion,
although turbidity might be at the sublethal concentration, fish communities are
under stress in some turbid streams of Korea that is strong enough to induce com-
munity change. It can be an example of a chronic ecological toxicity of turbidity at
the community level.

Key words : chronic ecological toxicity, fish community, stress index, turbid water
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Fig. 1. Map showing the study area.
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Fig. 2. The method of sampling by Gorman and Karr
(1978).
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Table 1. Substrate conditions of stream bed in the two study streams.

Items
Stream Sites Stream bed ]
#B:C:P:G:S) Stream width (m) Water depth (m) Water current
1 1:2:2:1:4 8§~10 0.1~0.5 Rapid
. 2 1:2:2:2:3 10~20 0.1~1.0 o
Turbid stream 3 1:2:1:2:4 30~50 0.1~0.6 ”
4 1:1:2:2:4 20~35 0.1~0.8 ”
1 4:3:2:1 10~15 0.1~0.6 Rapid
Control stream 2 4:2:3:1 10~20 0.1~1.2 ”
3 3:3:3:2 30~40 0.1~12 ”
4 2:3:3:1:1 20~35 0.1~1.8 ”

*B: Boulder (>256 mm), C: Cobble (62~ 256 mm), P: Pebble (16 ~64 mm), G: Gravel (2~ 16 mm), S: Sand (0.1~2 mm)
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Table 2. Land use in the watersheds of the two study

streams.
Stream Upland Forest Others
The Bongsan Stream  0.3km? 58.7km?  0.2km?
(clear stream) (0.5%) (99.2%) (0.3%)
The Daegi Stream 9.2 km? 39.3km?  4.9km?
(turbid stream) (17.2%) (73.6%) (9.2%)

Table 3. EMCs of SS, exposure time, and stress index
(SD during rain events.

Sampling Rainfall EMC(SS) Exposure SI

Stream e (mm) (mgL)  (H) LN[SS*H]
Control 3 124 14 41 6.3
stream 4 20 2 33 4.0
1 55 1,150 30 105
Turbid 2 293 628 163 115
stream 3 124 1,005 63 11.1
4 20 97 33 8.1

3}32 9Jc}(Table 2).
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Fig. 8. Comparison of fish family compositions between
two different streams.
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Table 4. Relative abundance, habitat types and the individual number of fishes collected at the Bongsan and Daegi

Streams.
The Bongsan The Daegi .
Species Stream Stream Remarks Habitat type
(ecotype)
IN RA IN RA
Cyprinidae
Pungtungia herzi 1 0.1 4 1.0 Pr Pl, Po, B
Pseudopungtungia tenuicorpa 8 0.5 Pr,E, L Pl, Po, B, C
Coreoleuciscus splendidus 27 1.7 4 1.0 Pr, E PL R
Ladislabia taczanowskii 10 2.6 Pr Pl, Po
Hemibarbus longirostris 3 0.8 Pr Pl, Po
Pseudogobio esocinus 12 3.1 Pr Bt, Po, S
Microphysogobio yaluensis 1 0.3 Pr,E R,B
Rhynchocypris kumgangensis 1,380 86.4 79 20.5 Pr,E Pl, Po
Zacco koreanus 32 2.0 123 32.0 Pr, E Pl, Po, R
Zacco platypus 2 0.1 8 2.1 Pr PlL, Po, R
Cobitidae
Orthrias nudus 5 0.3 88 22.9 Pr Bt,R,B,C
Iksookimia koreensis 1 0.1 48 12.5 Pr, E Bt, Po, S
Koreocobitis rotundicaudata 4 0.3 Pr,E Bt,R,B,C
Siluridae
Silurus microdorsalis 3 0.2 Pr,E Bt,R,B,C
Amblycipitidae
Liobagrus andersoni 6 0.4 Pr,E Bt,R,B,C
Osmeridae
Hypomesus olidus 4 1.0 Ph Pl, Po
Salmonidae
Brachymystax lenok tsinlingensis 34 2.1 Ph Pl, Po, R
Cottidae
Cottus poecilopus 85 5.3 1 0.3 Ph, L Bt,R,B, C
Centropomidae
Coreoperca herzi 10 0.6 Ph,E Bt, Po, B, C
Number of family 7 4
Number of species 14 13
Number of individual 1,598 385

Pr: Primary freshwater, Ph: Peripheral freshwater, E: Korean endemic species, L: Legal protected species, RA: Relative abundance, IN:
Individual number, PL: Pelagic, Bt: Benthic, Po: Pool, R: Rapid, B: Boulder, C: Cobble, P: Pebble, G: Gravel, S: Sand
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Fig. 4. Comparison of the Korean endemic species bet-

ween two different streams.

100
0 Pelagic
B Benthic
80
S
K
45.3) 60 | E——
-
o
2
=
8
o
g
Q
[&]

Turbid stream

Control stream

Fig. 5. Comparison of the fish ecotypes composition bet-
ween two different streams.

Pollock, 1966; Cederholm and Salo, 1979; Maret et al.,
2003).
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Fig. 6. Comparison of fish density between two different
streams.
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Fig. 7. Cluster analysis of fish communities in the Daegi Stream and the Bongsan Stream and other neighbouring streams

with similar size.
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