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A Study on the Disturbance and the Rehabilitation of Stream by Using Evaluation of
Ichthyofauna to Disturbed Ecosystem. Lee, Seung-Hwi* and Dae-Chang Yang (Department
of Biology, Honam University, Eodeungno 330, Gwangsan-gu, Gwangju 506-714, Korea)

Streams changed by artificial factor those support positive functions but also nega-
tive function to humanbeing. Time and pathway exceed the lost of structure and ne-
gative function appearing as disturbance. Therefore, it is desirable to prepare right
situation to break of a vicious circle. Stream ecology was evaluated with using ich-
thyofauna during three years at the three disturbed sites and reference sites in Nak-
dong River. Forty-one species belonging three orders and ten families were iden-
tified in six surveying sites of Nakdong River during 2007 ~2009. Korean endemic
species (14 species, 34.1%) and alien (3 species, 7.3%) were identified in Nakdong
River ichthyofauna. Species number, species diversity, ecosystem structure and
habitat variability of ecosystem were applied to evaluate stream ecosystem. In view
of three year comprehended data at six sites; numeric instability appeared Andong
Dam and Naeseongcheon sites worse than Gamcheon and reference site, otherwise
more numeric diversity appeared Gamcheon and reference site than Andong Dam
and Naeseongcheon. As a result of integration, sand stream including downstream of
Andong dam, Naeseongcheon and Gamcheon has been having more diversified
biodiversity and habitat diversity than those in the pebble stream.

Key words : ecosystem of stream, ichthyofauna, evaluation to disturbed ecosystem,
disturbance and rehabilitation
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Table 1. Coordinates of surveying sites.
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Sites Factor of disturbance Latitude Longitude
St. 1 Downstream of Andong Dam 36°33'4.24” 128°39'42.6”
St. 2 Naeseongcheon 36°36"50.82” 128°2835.32”
St. 3 Downstream of Imha Dam 36°32'12.14” 128°50'42.35”
St. 4 Gilancheon 36°3110.39” 128°5016.64"
St.5 Aggregate gathering at Gamcheon 36°0940.6” 128°11'44.0”
St. 6 Upstream of Gamcheon 36°08'10.7” 128°9'27.1”
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Fig. 1. Map showing target sites of disturbance with dam
and aggregate gathering.
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Fig. 2. Satellite pictures for disturbed dam and aggregate gathering sites and reference sites.
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Table 2. Score level to assess the stream ecosystem by using ichthyofauna.
Items Levels of scoring Score
Over than 31 sp. 90
Biodiversity 1(90) 21 sp.~30 sp. 65
No of species 11 sp.~20 sp. 40
10 sp. and below 15
Subtotal 90
Over than 3.0 40
Species diversity (H’) (40) ig:gg 38
Below than 1.0 10
Biodiversity 11 S\g;r tgagnso.% ;’(2)
Shannon indices ’ Dene
0 Evenness (E’) (30) 035065 14
Below than 0.35 6
3.0~5.0 20
. , 2.0~3.0, 5.0~6.0 15
Richness (R) (20) 1.0~2.0, over than 6.0 10
Below than 1.0 5
Subtotal 90
5~12% 35
. . . . . 12 ~blow than 17% 28
Epistasis (35): Frequency of carnivorous fish (35) 0~5% blow than 21
Ecosystem 17% and higher 14
structure
(90) Rareness (20): Endangered species Each 10
Excellence (45): movement (10) Migrating fish Each 10
Index of excellent environment (35) River salmon and others Each 5
Disturbance (—10) disturbed by alien (—10) Blue gill, bass Each 5
Subtotal 90
. . Gravel, rock (15) Black shinner and others Each 3
Habitat Environment of riverbed (30) Sand, mud (15) Goby minnow and others Each 3
abita
diversity Swamp (15) Dark chub and others Each 3
(90) Rapid (15) Pale chub and others Each 3
Environment of stream (60) Shallow (15) ;(ﬁgeaatragsscworous chub Each 3
Flat water (15) Funa and others Each 3
Subtotal 90
Total 360
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Fig. 3. Periodical changes of fishes estimated with dam
construction or aggregate gathering disturbance.
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Table 3. Comprehensive ichthyofauna identified at disturbed sites and reference sites during three years from Apr. 2007
to Oct. 2009. Unit of relative abundance: percentage, characteristics of food habit for fish and habitat preference.

O: omnivorous, C: carnivorous, |: insictivorous, H: herbivorous, RB: riffle benthic.

Dam effected site Aggregate gathered
Scientific name Andong  Naeseong-  Imha Gilan- Gam- Reference Total Foof Habitat
Dam cheon Dam cheon cheon site habit prefer
No RA No RA No RA No RA No RA No RA No RA
Order Cypriniformes
Family Cyprinidae
Cyprinus carpio 0 1 075 2 056 1 022 6 116 10 047 e}
Carassius auratus 7 206 5 376 1 028 1 029 7 154 40 771 61 284 0
Carassius cuvieri 3 0.88 13 363 2 059 8 154 26 121 0
Rhodeus uyekii 7 5.26 2 044 9 0.42 (]
Acheilognathus lanceolatus 2 059 2 0.09 O
Acheilognathus koreensis 2 056 8 235 10 047 6}
Acheilognathus yamatsutae 2 059 2 056 4 0.19 0
Acanthorhodeus macropterus 4 118 4 077 8 0.37 0o
Pseudorasbora parva 4 088 19 366 23 1.07 0o
Pungtungia herzi 19 560 13 9.77 33 922 19 557 84 3.92 1
Coreoleuciscus splendidus 1 029 1 028 62 18.18 64  2.98 | RB
Gnathopogon strigatus 1 029 1 0.05 |
Squalidus gracilis majimae 22 6.49 36 1006 16 469 2 044 3 058 79 3.68 |
Squalidus japonicus coreanus 3 084 1 029 2 044 1 019 7 0.33 0o
Squalidus chankaensis tsuchigae 9 251 1 019 10 047 0o
Hemibarbus labeo 3 08 1 075 1 0.28 2 044 7 0.33 1
Pseudogobio esocinus 35 1032 10 752 8 223 10 293 7 154 13 250 83 3.87 |
Abbottina rivularis 1 019 1 0.05 o}
Gobiobotia nakdongensis 14 4.13 4 088 1 019 19 0.89 | RB
Microphysogobio yaluensis 3 084 2 059 1 022 6 0.28 e} RB
Zacco temmincki 1 075 11 3.07 41 12.02 53 247 |
Zacco platypus 203 59.88 57 42.86 147 41.06 85 24.93 378 83.08 342 65.90 1212 56.50 O
Opsariichthys uncirotris 8 236 12 902 17 475 1 029 18 396 23 443 79 368 C
amurensis
Family Cobitidae
Misgurnus anguillicaudatus 3 088 4 301 4 117 9 198 16 3.08 36 1.68 0
Misgurnus mizolepis 2 059 3 08 9 198 6 116 20 093 e}
Cobitis hankugensis 4 118 12 335 7 205 2 039 25 117 1
Cobitis lutheri 1 075 1 0.28 2 0.09 1
Niwaella multifasciata 54 15.84 54 252 e} RB
Order Siluriformes
Family Siluridae
Silurus asotus 1 028 2 059 3 0.14 C
Family Bagridae
Pseudobagrus fulvidraco 1 029 2 044 3 058 6 0.28 |
Pseudobagrus koreanus 1 075 1 0.05 | RB
Order Perciformes
Family Centropomidae
Siniperca scherzeri 3 084 2 059 5 0.23 C
Coreoperca herzi 3 0.88 4 112 7 205 14  0.65 C
Family Centrarchidae
Lepomis macrochirus 1 019 1 0.05 |
Micropterus salmoides 4 112 8 154 12 0.56 C
Family Odontobutidae
Odontobutis platycephala 1 029 20 1504 14 391 11 323 1 022 7 135 54 252 C
Odontobutis interrupta 6 132 6 0.28 C
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Table 3. Continued.
Dam effected site Aggregate gathered
Scientific name Andong  Naeseong-  Imha Gilan- Gam- Reference Total Foof Habitat
Dam cheon Dam cheon cheon site habit prefer
No RA No RA No RA No RA No RA No RA No RA
Family Gobiidae
Rhinogobius brunneus 2 059 6 168 1 0.29 2 039 11 o051 | RB
Tridentiger brevispinis 24 6.70 24 112 | RB
Family Belontiidae
Macropodus ocellatus 12 231 12 056 |
Family Channidae
Channa argus 1 029 1 0.05 C
Individual 339 133 358 341 455 519 2145
Species No. 21 13 25 22 17 22 41
H’ 1.63 1.85 2.25 2.28 0.87 151 2.05
E’ 0.54 0.72 0.70 0.74 0.31 0.49 0.55
R’ 3.43 2.45 4.08 3.60 2.61 3.36 521

Table 4. A brief ichthyofaunal comparison of disturbed sites to reference sites.

Downstream site of dam and reference site

Aggregate gathering site
and reference site

Upstream of

Andong Dam  Naeseongcheon Imha Dam Gilancheon Gamcheon
Gamcheon
21 species 13 species 25 species 22 species 17 species 22 species
Species No. 3 orders, 3 orders, 3 orders, 3 orders, 3 orders, 3 orders,
7 families 4 families 7 families 6 families 4 families 7 families
Frequency of 12.7% 21.1% 20.9% 47.2% 4.0% 2.5%
endemic species 6 species 3 species 9 species 8 species 7 species 5 species
Frequency of 0.9% - 4.8% 0.6% - 3.3%
alien species 1 species - 2 species 1 species - 3 species
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Fig. 4. Comparison with scoring for disturbed sites to reference sites. BD 1: bio diversity 1 (species number), BD 2: bio
diversity 2 (Shannon indices), ESS: ecosystem structure, HD: habitat diversity.
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3] - 73 (disturbance and rehabilitation type), @ =t T gnlks 3 EFHe] 7= Al 7H4e) 3B = o
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Fig. 5. Comparative scores for disturbed sites to reference sites with periodical changes at spring during three years.

Table 6. Types of disturbance and rehabilitation estimated annual changes by using ichthyofaunal evaluation to aquatic
ecosystem.

Type Prediction of disturbed and/or rehabilitated sites in evaluating aquatic ecosystem

A stage that rehabilitation was suppressed by additional degenerative factors under the

1. Disturbance disturbed stream.

2. Disturbance and A stage that a community which had been temporarily degenerated by the disturbance was
rehabilitation rehabilitating.

A stage affected severly before aggregate gathering and on going to restore without regard

3. Rehabilitation to aggregate gather.

4. Disturbance, A stage that early or beginning of rehabilitating that community was disturbed by increasing
rehabilitation and lull the factors of the disturbance.

A stationary stage of a community in surveying sites and this state could reflect the stage

5. Stationary of disturbed aquatic ecosystem though it is not perfect.
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