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A Study of Fish Community on Up and Downstream of Hwabuk Dam Under Construction in
the Upper Wie Stream. Seo, Jinwon* and Heesung Kim (Korea Institute of Water and Environ-
ment (KIWE), Korea Water Resources Corporation, Daejeon 305-730, Korea)

Hwabuk Dam has been under construction to reduce flood damage in Nakdong River
watershed and to supply stable water for middle area of Gyeongbuk Province, There-
fore, fish investigation in up and downstream of the dam was conducted from 2004
to 2008 in order to determine any negative effect on fish community due to dam con-
struction and to use as fundamental data for conserving species diversity and main-
taining stream health. According to data analysis on water quality, temperature, dis-
solved oxygen, pH, suspended solids, and total E-coli had seasonal variation, but they
did not significantly differ in sites. However, biological and chemical oxygen demand,
chlorophyll-a, nitrogen, and phosphorus representing organic matter and nutrient
concentration were higher in upper site and decreased to lower site so that they dif-
fered by site. Concentration of arsenic among the heavy metals was less than 0.05 mg
L™!, which is regulated for protection of human health in water quality standard,
except for 0.092mg L' in June 2005. During the study period, the total number of fish
caught from the 6 sites was 10,263 representing 7 families 19 species. Among them,
dominant and subdominant species were Korean chub (Zacco koreanus, 62.5%) and
Chinese minnow (Rhynchocypris oxycephalus, 10.6%) which inhabit mostly in mid and
upper streams, Korea. Among the 19 species, Korean endemic species were 9 species
(47.4%) including Korean slender gudgeon (Squalidus gracilis majimae), Korean dark
sleeper (Odontobutis platycephala), and Korean shiner (Coreoleuciscus splendidus).
There was several individuals of the 1*-class endangered species, Naktong nose loach
(Koreocobitis naktongensis), caught in 2005~ 2007, and no introduced species of fish
was found in entire sampling period. According to result of community analysis, dom-
inance index decreased toward lower site, but diversity and richness indices increased
toward lower site. The equation of length-weight relationship on the dominant spe-
cies was TW=0.000003 (TL)?2¢%%, The parameter b in the equation was greater than 3.0
indicating good nutritional condition in the populations. Compared to populations of
Korean chub in other streams, the population in Hwabuk Dam watershed had higher
mean of condition factor by size indicating better growth rate. With fish fauna and
multi-metric health assessment model in each sampling attempt, index of biotic inte-
grity (IBI) was evaluated and it resulted mostly in good (26 ~ 35) and excellent (36 ~ 40)
condition in all sites, and the mean of IBI was the highest in site 5. The results indicate
that it is very important to study not only environmental impact assessment with fish
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composition but also stream health assessment in order to conserve healthy aquatic

ecosystem.

Key words : dam construction, fish community, environmental impact assessment,
index of biotic integrity, stream health assessment
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Fig. 2. Range of water qualities with vertical box plot indicating minimum, 10%, 25%, median, 75%, 90%, and maximum in
each sampling site.
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Table 1. A list of fish species and number of individuals caught from the sampling sites from 2004 to 2008.
. . Year
Species English name Total RA Re.
2004 2005 2006 2007 2008
Cyprinidae
Carassius auratus Crusian carp 13 3 32 12 5 65 0.63
Pungtungia herzi Striped shinner 52 49 44 20 56 221 2.15
Coreoleuciscus splendidus Korean shinner 24 81 37 132 142 416 4.05 K
Squalidus gracilis majimae  Korean slender gudgeon 52 112 64 93 173 494 4.81 K
Hemibarbus longirostris Long nose barbel 27 21 6 7 61 0.59
Pseudogobio esocinus Goby minnow 13 13 0.13
Microphysogobio yaluensis - 70 76 17 17 180 1.75 K
Rhynchocypris oxycephalus  Chinese minnow 335 280 142 127 204 1,088 10.60
Zacco koreanus Korean chub 1,002 1,716 986 1,343 1,370 6,417 62.53 K
Zacco platypus Pale chub 1 80 83 93 81 338 3.29
Cobitidae
Misgurnus anguillicaudatus Muddy loach 7 3 6 16 0.16
Koreocobitis naktongensis Naktong nose loach 1 3 1 5 0.05 EK
Cobitis sinensis Spine loach 5 24 44 37 31 141 1.37
Niwaella multifasciata Eastern spine loach 14 47 87 36 51 235 2.29 K
Siluridae :
Silurus microdorsalis Slender catfish 1 1 2 0.02 K
Amblycipitidae
Liobagrus mediadiposalis South torrent catfish 30 8 13 5 3 59 0.57 K
Odontobutidae
Odontobutis platycephala Korean dark sleeper 75 45 90 94 127 431 4.20 K
Gobiidae
Rhinogobius brunneus Common freshwater goby 45 5 15 5 10 80 0.78
Belontiidae
Macropodus ocellatus Roundtailed paradise fish 1 1 0.01
Number of family 7 5 5 6 7 7
Number of species 13 18 16 15 16 19
Number of individuals 1,718 2563 1,681 2,017 2,284 10,263
K: Korean endemic species, E: Endangered species, RA: Relative abundance, Re.: Remark
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Fig. 3. Community analysis in each site.
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Fig. 4. Relations of length-weight (top) and length-condi-
tion factor (bottom) of Korean chub (Zacco koreanus)
population caught in up and downstream of Hwa-
buk Dam in 2005.

Table 2. Comparison of condition factors by size on Korean chub (Zacco koreanus) populations caughts in different water-

sheds in August to October 2005.

. Bohyun + Mugye Stream Nulin - Byeongbo Stream Wie Stream
S TL
ize (TL, mm) Ian Stream (Seongdeok Dam) (Sinpung Dam) (Hwabuk Dam)
b value 3.0580 3.2625 3.1042 3.2411
20~60 0.73* (1) 0.63"(28) 0.72%(15) 0.74%(76)
61~100 0.74%(20) 0.72%(85) 0.74% (54) 0.81°(85)
101~140 0.80*(2) 0.76%(5) 0.83%(2) 0.98>(5)

Numbers in parenthesis indicate number of samples measured.

Numbers with a different alphabet in groups indicate that there is significantly difference among the groups.
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grity (IBI). A: Excellent (36~ 40), B: Good (26 ~ 35),
C: Fair(16~25), D: Poor (< 15).
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