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Abstract : The objectives of the study were to evaluate fish compositions, endangered species,
community structure, physical habitat, and general water quality for a preliminary environmental
impact assessment of Jeokbyeok River on the road construction between two regions. Total number
of species and total number of individuals, based on CPUE, were 23 and 1186, respectively. The
endangered species (I, IT) as the legal protection species were Pseudopungtungia nigra (79 samples)
Gobiobotia brevibarba) (5) Gobiobotia macrocephala (2), indicating a requiring of endangered species
conservation. In the meantime, exotic species and ecological disturbing species such as Micropterus
salmoides and Lepomis macrochirus, were not present, indicating a well conserved area. According to
fish community analysis, values of species diversity index were high (range: 0.788 - 1.030), and the
dominance index were low (range: 0.097 - 0.183), indicating that the fish community in this area
was maintained well without high dominacne by specific species. Also, fish analysis on tolerance
guilds and trophic guilds showed that the proportions of sensitive species were largely exceeded
the proportions of the tolerant species, while the proportions of insectivore species were largely
exceeded the proportions of the omnivore species. This outcome suggests that the ecosystem was
well maintained in terms of tolerance and trophic compositions (food chain). Ecological health,
based on the multi-metric fish model of Fish Assessment Integrity (FAI), reflected those fish
conditions. In other words, values of FAI model averaged 82.4, which means a “good condition” in
the criteria of ecological health by the Minstry of Environment, Korea. In addition, general water
quality and physical habitat analyses showed that the system was in good condition. Under these
conditions, if the road constructions between the two regions happen in the future, inorganic
suspended solids may increase in the waterbody, and this may result in indirect or direct influences
on the physical habitats and food chain as well as fish compositions, so the ecological protections
and prevention strategy from the soil erosion are required in the system.

Keywords : Ecological health, fish, endangered species, environmental impact assessment, physical
habitat
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Figure 1. The map showing the sampling sites in Jeokbyeok River
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712590,

AFS] of 7 FAEAE S18l, ZF 2ARA] ol A]
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Pi=Ni/N,S=% &£d £
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Table 1. Fish community metrics, scoring criteria, and class boundaries for the Fish Assessment Index(FAl) in Jeokbyeok
River.
Stream Scoring criteria Stream Scoring criteria
order 0 6.25 12.5 order 0 6.25 12.5
1 0-1 2 >2 1 0 1-2 >2
Total number 2 0-2 3.5 >5 Number of 2 0 1-3 >3
of nativ'e fish 3 04 58 >3 sensiﬁve 3 1 4 4
species Species
[M1] 4 0-5 6-11 >11 [M3] 4 1 2-4 >4
5 0-7 8-14 >14 5 1 2-4 >4
6 0-9 10-18 >18 6 0 1-3 >3
7 0-11 12-22 >22 7 0 1-2 >2
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Table 1. Continued
Stream Scoring criteria Stream Scoring criteria
order 0 6.25 12.5 order 0 6.25 12,5
1 0 1 >1 1 0-10 11-20 >20
n_l\é]ug?:; ﬂ(:lfc 2 0 1-2 >2 | Total number 2 0-30 31-55 >55
. 3 0 1-2 >2 of individuals 3 0-50 51-90 >90
species .
M2] 4 1 23 >3 (M7] 4 0-60 | 61-115 | >115
5 0 1-2 >2 5 0-80 81-160 >160
6 0 1-2 >2 6 0-100 101-200 >200
7 0 1 >1 7 0-120 121-240 >240
Scoring criteria Scoring criteria
Proportion of individuals Proportion of individuals as
as tolerant species [M4] v 623 e native insectivores[M6] Y 23 2
>70 70-30 <30 <20 20-45 >45
P on of individual Scoring criteria Proportion of individuals with Scoring criteria
roportion of individuals 0 625 125 | disease, tumors, fin damage 0 625 125
as omnivores [M5] .
70 70-30 30 and other anomalies[M8] >1 0-1 0
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Figure 2. Water chemistry in the sampling sites. The abbreviations of chemical parameters are shown in method section
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@22 2l (Lepomis macrochirus)t 22 e A A1 (omnivore species)©]| 19870A1(30.9%), 4]
ol FHL A AR lA AR5 ZF(insectivore species)©] 36970H(57.6%), F41%
(carnivore species)®] T47/NA(11.5 %), ZAAdZE0]
4. 0% 8= X HNSE B4 O71R1(0,0%)2) F4BIE o] 450 $HAYL
B A7 & 13 2A7)7F WA E (tolerance Holh(Figure 4). AFE HAFE A4S AR
guilds) B0 2, 7173 (sensitive species)S H, A 1A 41549, 6%) 2] $-HskA R, v
3027 (47.1%), 57+ (intermediate species)< 2 47 AH BT Z2a)Fo] 2-ee Aoz Vel
2137141(33.2 %), W dZ(tolerence species)S 126 o} Atz Zzko] tlxEo 2 HAEo|A b
HAN19.7 %) & etk RIHgo] SAlgt o' ek 2] (Zacco platypus)7t 15.4%, SAFA 412
Uth(Figure 4), WAZE 2 15.4%7}F 1)&}n](Zacco (Coreoleuciscus splendidus)”} 18.1%, $-41%o] A

S
platypus)l o™, FHEE il
herzi)7} 16.4%, W%
splendidus)7} 18 1%% Z
tHTable 2).

ghd, A A5 A (trophic guilds) &40 W=

7| (Pungtungia
< A e (Coreoleuciscus

h7to) ool 0. et

[ Sensitive Sp.
Tolerance Sp.
B8 Intermediate Sp.

Tolerance guild (%)

s1 s2 s3 s4 S5
Figure 4.
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Trophic guild (%)

Trophic guild (%)

= AA(Coreoperca herzi)2} 5] (Odontobutis
platycephala)7} 2t 7} 4 55%% AHA|5to] Z+2+o] tf
FZORE e,

1A2AL 3 Z1of| whE Wo] 545 EAI5H7] S8l
22k ZAFE BAS Aute o533} Zoh(Figure 5).
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Relative proportions of trophic guilds(a) and tolerance guilds(b) in the sampling sites(1st Survey).
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Figure 5. Relative proportions of trophic guilds(a) and tolerance guilds(b) in the sampling sites(2nd Survey).
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splendidus)7} 15.2%% ZyZ+o] t Fo]£ 0 & E}
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S, AAEA A mhEH, FAEe] 169714
(31.0%), FA1%E0] 30571#(56.0%), £41%0] 717H
iﬂ(l?) 0 %), Z24148%0] 071 (0.0%)9] +4H1E
“"ﬂ R i‘}";\t}(ﬁgure 5) Z]"d%

ok 02 ek, *#H%% el s
o2& A Fo|A Zd AT (Acheilognathus
koreensis)7} 10.1%, 2120l A 412](Coreoleuciscus
splendidus)7} 15.2%, S-21&-| 4= A A (Coreoperca
herzi)7} 1.2%% AA|sto] 24740 iF o= et
et

o
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bl MEiZiYE Bt Y 53 A

oS = o
7ol s AejA 17 B7HE flel 12k =
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o gold 9 asA TATE P vA o/ AA
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A 2004 87.5 “HALE(A)R 7P = UEk
o}, WA A 49] R 68,8 “YISAEH(B)R
7P SA UebdthFigure 6). 2H7 A oA 4
2] (Coreoleuciscus splendidus), 22AY (Zacco
koreanus) %t Z-&- 34159 Hl&o] A¥tA oz =7
e 670413 25 SA41E v mEE oA T
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Figure 6. Ecological health assessments, based on the Fish Assessment Index(FAI) in Jeokbyeok River
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Table 3. The metric attributes analysis of eight metric FAl model during the study.

(a) 1st survey

i Species composition Trophic composition R T D £
Samphng P P P P condition in sample F AI‘
site (Criteria)
TNS RBS SS TS(%) OM(%) IN(%) TNI AN(%)
S1 8 1 4 0.0 49.6 487 117 0.0 68.8(B)
S2 18 2 7 6.8 8.0 614 88 0.0 87.5(A)
S3 17 5 7 5.8 27.6 65.4 156 0.0 93.8(A)
S4 19 4 7 7.4 41.1 49 163 0.0 87.5(A)
S5 13 3 5 0.0 19.7 73.5 117 0.0 87.5(A)
(b) 2nd survey
i Species composition Trophic composition e
Samphng P P P P condition in sample EAI‘
site (Criteria)
TNS RBS SS TS(%) OM(%) IN(%) TNI AN(%)
S1 14 4 7 0.0 159 63.5 63 0.0 81.3(B)
S2 13 4 5 5.0 29.0 48.0 100 0.0 87.5(A)
S3 12 3 5 9.2 14.5 724 76 0.0 81.3(B)
S4 13 1 6 1.3 347 52.0 75 0.0 68.8(B)
S5 11 3 6 0.0 44.8 49.1 116 0.0 81.3(B)
S6 14 3 6 0.0 357 574 115 0.0 81.3(B)

TNS=Total number of native species, RBS=number of riffle benthic species, SS=number of sensitive species, TS=Proportion individuals
as tolerant species, OM=Proportion individuals as omnivores, IN=Proportion individuals as native insectivores, TNI=Total number of
individual, AN=Proportion individuals with anomalies, A=Excellent, B=Good, C=Fair, D=Poor
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