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Water Environmental Assessment by the Species Biotic Index
of Freshwater Fish in the Namdaecheon, Gangneung City
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Abstract

We investigated the water environmental assessment by the species biotic index (SBI) of
freshwater fish at the Namdaecheon in Gangneung city, Gangweon-do during June and July in
2004 and June in 2005. In fish fauna, 29 species and 10 families were collected. Dominant species
was Zacco platypus (relative abundance 15.33%) and subdominant species was Rhynchocypris
steindachneri (13.13%). Species biotic index (SBI) in station 1, 2, 3, 4 was 1.70, 2.85, 1.00 and 3.39
respectively and water environmental grade by SBI was all very good . Station 5 was 4.13 in SBI
and good grade. Station 6 was 4.47 and fairly good. Station 7 was 7.25 and poor. And station 8

was 8.10 and very poor grade. Results of water environmental grade by SBI and water quality
grade were very similar in this stream.

Key words : Species biotic index, Water environmental assessment, Freshwater fish,
Namdaecheon in Gangneung city
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Table 1. Environmental characteristics of stream at study stations in Ngnamdaecheon, Gangneung city, Gangwon-do

. Mean stream Mean water Mean water Bottom structure*
Hanens ST (75 width(m) width(m) depth(m) B:C:P:G:S:Sl
1 Upper (Aa) 8~15 2~8 0.2~0.7 6:3:1:0:0:0
2 Upper (Aa) 15~25 3~10 0.3~0.5 4:3:1:1:1:0
3 Upper (Aa) 5~10 1~3 0.1~0.3 2:3:2:2:1:0
4 Mid-upper (Aa-Bb) 20~30 4~10 0.3~0.5 1:2:3:2:2:0
5 Mid-upper (Aa-Bb) 20~80 5~15 0.3~1.0 3:4:2:1:0:0
6 Middle (Bb) 30~100 5~20 0.3~1.0 2:3:4:1:0:0
7 Mid-lower (Bb-Bc) 70~150 10~20 0.3~1.5 0:1:2:3:3:1
8 Lower (Bc) 80~200 30~100 1.0~25 0:0:0:3:4:3
* By Cummins(1962): B (boulder))256 mm, C (cobble) 256-64mm), P (pebble) 64-16 mm, G (gravel) 16-2 mm, S (sand) 2-
0.06 mm, SI (silt) 0.06 mm<
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St. 6. Junsan bridge, Junsan-dong Gangneung-si,
Gangwon-do

St. 7. Ponam bridge, Ponam-dong Gangneung-si,
Gangwon-do

St. 8: River miuth, Gyeonso-dong Gangneung-si,
Gangweon-do.
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Table 3. Water environmental grade and symbolic color by species biotic index (Hilsenhoff, 1988)

Grade Species biotic index Water environmental grade Symbolic color
1 0.00~3.75 Very good Blue
2 3.76~4.25 Good Sky blue
3 4.26~5.00 Fairly good Green
4 5.01~5.75 Fair Light green
5 5.76~6.50 Fairly poor Yellow
6 6.51~7.25 Poor Orange color
7 7.26~10.00 Very poor Red
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Table 4. Fish fauna and species biotic index at each stations in Namdaecheon, Gangneung city, Gangwon-do

Species / Stations 1 2 3 4 5 6 7 8 |Total| RA* | Note**

Cyprinidae, & ©]3}

Cyprinus carpio, % ] 3 23 26 | 150] P

Carassius auratus, %] 17 24 45 86 | 497| P

Pseudolasbora parva, 350 11 9 20 | 1.16| P,I

Pungtungia berzi, =117 17 21 62 ol 2 163 | 943| P, 1

Ladislabia taczanowskii, N1 2 1 31 017 P11

Squalidus gracilis majimae, 71 & 7N 5 21 26 | 150| P,LE

Pseudogobio esocinus, S| F-A] 2 17 19 | 1.10] P, I

Rhynchocypris steindachneri, ¥5 7| 48 14 61 28 31 44 1 | 227 |1313] P

Zacco temmincki, ZH7A Y 43 64 19 42 9 177 |10.24| P, 1

Zacco platypus, T 240 26 35 51 93 17 43 | 265 |1533| P, 1

Tribolodon hakonensis, 3] 15 35 50 | 289 M
Balitoridae, &7l 3}

Orthrias toni, Z 7N 60 24 23 9 4 120 | 6.94 P

Lefua costata, &0 L2 3 31 017 P
Cobitidae, 1] I 2] 2}

Misgurnus anguillicaudatus, 7] F-2] 2 5 4 11 | 064| P

ITksookimia koreensis, 2+ 7)) 1 1] 006|P,LE

Koreocobitis rotundicaudata, N 77312 1 5 6| 035|P,LE

Cobitis pacifica, BE 7N 1 35 11 61 13 11 132 | 763| P,E
Siluridae, | 7] 2}

Silurus asotus, 9| 7] 1 1] 006 P, I

Silurus microdorsalis, V)-3-7) 3 1 41 023|P,LE
Amblycipitidae, 5 7}2] 2t

Liobagrus andersoni, 5712 15 29 16 14 6 80 | 463|P,LLE
Osmeridae, B}CHY o 7}

Plecoglossus altivelis, 2-©] 17 14 3 34| 197 M

Hypiomesus nipponensis, & ©] 27 8 35 | 202 M
Salmonidae, o3}

Onchorhynchus masou masou, A+7 ¢ 1 1] 0.06 L
Mugilidae, o]}

Mugil cepbalus, %©] 29 89 | 118 | 682 M
Gasterosteiformes, 27}A] 127] 1}

Pungitius kaibarae, Z¥7}- A 117 2 2| 012 L
Gobiidae, Y5 o] 7}

Chaenogobius castaneus, ‘&35 6 5 11 | 064 M

Chaenogobius urotaenia, A7 3 9 3 15| 087 M

Synechogobius basta, &85 31 31| 1.79] M

Rhinogobius brunneus, 4 12 7 4 21 18 62 ] 359 M
Total number of individuals 168 191 62 191 278 347 169 323 |1,729
Total number of species 5 10 2 11 12 15 13 16 | 29
Species biotic index 170 285 100 339 413 447 725 810

* RA: relative abundance (%)

* P: primary freshwater fish, M: migration fish, I: introduced fish, E: endemic species, L: Land-locked form
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Table 5. Species biotic index, water environmental grade and
Gangneung city, Gangwon-do

water quality grade (by BOD) at each station in Namdaecheon,

Stations Species biotic index Water environmental grade Water quality grade (by BOD)
1 1.70 Very good 1
2 2.85 Very good 1
3 1.00 Very good I
4 3.39 Very dood I
5 4.13 Good il
6 4.47 Fairly good il
7 7.25 Poor 11
8 8.10 Very poor JIIES

Table 6. Water quality at each study station in Namdaecheon, Gangneung city, Gangwon-do from June 2005

Stations pH DO(mg/{) | BOD(mg/{) SS(mg/ () E. coli(tMPN/100m/)
1 7.1 9.02 0.6 1.2 300
2 7.4 8.86 0.6 1.0 240
3 73 8.91 0.6 1.0 240
4 8.0 8.49 0.7 5.8 500
5 75 8.86 1.1 3.4 1,000
6 75 9.75 13 22 3,000
7 7.0 9.40 6.3 2.0 8,000
8 73 9.35 - 104 24,000
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Fig. 2. Colored stream map by the water environmental grade in

Namdaecheon, Gangneung city,Gangwon-do.
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