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Ecological Health Assessments of Yoogu Stream Using a Fish Community Metric Model. An,
Kwang-Guk* and Eui-Haeng Lee (School of Bioscience and Biotechnology, Chungnam

National University, Daejeon 305-764, Korea)

The objective of study was to evaluate ecological health from seven sampling
locations of Yoogu Stream, one of the tributaries of Guem River, July and September
2005. The research approach was based on the Index of Biological Integrity (IBI)
using fish assemblage and Qualitative Habitat Evaluation Index (QHEI) using fish
assemblage. The models of IBI and QHEI were modified as 10 metric model and 11
metric model, respectively, for the regional applications. In Yoogu Stream, value of
IBlI were averaged 29.5 (n=7) which is judged as a “fair condition”. The IBI model
scores, at the site 3 and 7, were estimated as 23 and 24, indicating a “poor~ fair
condition” while, site 5 was estimated as 28, “fair condition”. The remaining sites
were between 31 and 34, indicating “fair~ good condition”. According to the analysis
of QHEI, the average was estimated as 136, “fair~good condition”. Spatial variation
the QHEI were evident; site 1 and site 4 were 186 and 120 respectively, indicating an

“excellent and fair~good conditions”.
sites were 128~ 156, good condition.

Site 3 was 69, fair condition while the other
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Fig. 1. The sampling site in Yoogu Stream, tributary of
Geum River.
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Fig. 2. Tolerance guild and trophic guild in Yoogu Stream.

Table 2. The results of ecological health assessments, based on 10 metric models after Karr (1981) and Barbour et al.
(1999) in Yoogu Stream. In the text, 1st and 2nd survey, indicate the sampling during the monsoon (July 2005)
and postmonsoon (September 2005), respectively.

Sampling site TNS RBS  SS TS 0s IS cs  TNI XT Al (I(_E:;rlufé:ﬁr:)
st1  4(B) 2(5) 1(1) 61(1) 95(1) 0() 5(5) 76(5) 0(5) 0(5) 34(G~F)
st2  8(3) 4(5) 3(3 74(1) 76(1) 15(1) 1(3) 289(5) 0() 0(5) 32(G~F)

Lt st3  3(1) 0() 1(1) 88(1) 88(1) 12(1) O() 57(1) 0(B) 0() 18(P)
st4 17(5) 5(5 4(3) 62(1) 67(1) 27(3) 4(3) 361(5) 0() 1(3) 34(G~F)

SUVEY  sts  13(5) 4(38) 5() 47(1) 81(1) 18(1) 0(1) 285(5) 0(5)  3(1) 26(F)
ste6 20(5) 7(5) 6(3) 51(1) 79(1) 17(1) 4(3) 307(5) 0(5) 0(5) 34(G~F)
st7  5(1) 2(1) 2(1) 95(1) 96(1) 3(1) 1(3 76(1) 0(B) 1(1) 16(P)
st1  3(6) 1() 1(1) 26(1) 87(1) 0() 13(5) 115(5) 0(5) 0(5) 32(G~F)
st2 12(5) 4(5) 4(3) 50(1) 75(1) 23(3) 2(3) 393(5) 0(5) 3(3) 34(G~F)

o st3  9(5 1(1) 1(1) 86(1) 85(1) 12(1) 2(3) 598(5) 0(5) 0(5) 28(F)
st4 16(5) 4(5) 4(3) 52(1) 72(1) 23(1) 3(3) 306(5) 0() 1(3) 34(G~F)

SUVEY  st5 15(5) 48 5(3) 50(1) 76(1) 22(3) 1(1) 513(5) 0(5) 1(3) 30(F)
st6 113 3() 3(1) 33(1) 89(1) 9(1) 2(3) 276(5 0(5) 0(5) 28(F)
st.7 10(3) 5() 4(3) 34(1) 48(1) 51(5) 1(3) 265(5) 0() 2(3) 32(G~F)

TNS=Total number of native species, RBS=Number of riffle benthic species, SS=Number of sensitive species, TS=Proportion individuals
as tolerant species, OS=Proportion individuals as omnivores, 1S=Proportion individuals as native insectivores, CS=Proportion individuals
as native carnivores, TNI=Total humber of individual, XT=Proportion individuals as exotics, Al=Proportion individuals with anomalies,
G=Good, F=Fair, P=Poor
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Table 3. Community analysis, based on the species rich-
ness index (d), evenness index (J'), species di-
versity index (H'), and dominance index (A) in
Yoogu Stream.

Samplin : .
N S N d J H A

St.1 4 76 0.693 0.617 0.855 0.485
St.2 8 289 1.235 0.584 1.215 0.468
1st St.3 3 57 0.495 0.876 0.963 0.415
survey St.4 17 361 2717 0591 1.673 0.336
St.5 13 285 2123 0.610 1.565 0.298
St.6 20 307 3.318 0.645 1.932 0.250
St.7 5 76 0.924 0.173 0.279 0.898
St.1 3 115 0.422 0.836 0.918 0.456
St.2 12 393 1.841 0.728 1.810 0.219
ond St.3 9 598 1.251 0.371 0.815 0.654
survey St.4 16 306 2.621 0.674 1.869 0.259
St.5 15 513 2.243 0.675 1.828 0.251
St.6 11 276 1.779 0.768 1.841 0.194
St.7 10 265 1.613 0.770 1.773 0.207

S=Total number of native species, N=Total number of indivi-
dual, d=Margalef’s species richness index, J'=Pielou’s evenness
index, H'=Shannon-Weaver diversity index, A=Simpson’s
dominance index

30
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281
26 1
241

22 1
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201
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18

12

10

DO (mg L™Y)

2 T T T T T T T
St.1 St.2 St.3 St.4 St.5 St6 St.7

Conductivity (us cm™1)

ohE= - olold

e)” (Fair~Good)2 v}eh} 23]e| A% A} A3} 295
(n=7) “®EBA " (Fain =z viehgde A4W =2zt 1
2 2APAT A A 33 A A 7 27} 18, 162 A “of 3k~
B EAE” (Poor~Fair)el| A, 22} zAA3} 747t 28 “R.E
A" (Fair) e} 32 “¥.E~ k3 ALe]” (Fair ~ Good) 2. A=
stdedl, AF 32 e 3FolAM 9o E, ASE
577§ Aol 598/ 2 2 A B AH 7= mh

TR Fe 5%A 10502, A T670A 1A

2657 A2 ZA FUbsldeh A 5% 1 - 23 =AM}
Z¥Zy 263 3002 “REAE” (Fair)Z Jelton, 23
62 12} ZA}o= 34 “BE~ k5 Abe]” (Fair~Good), 23}
Z Al &= 28 “R B " (Fain 2 Jebgom, A5
7} 242 20F0|A] 11Fo0 2 FA ZHAEl ) (Table 2).
I 9]¢ AAHL 32~342 ] “BE~FsAE" (Fair~
Good) & Ye}ydt} (Fig. 4).
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Fig. 3. Temperature, pH, DO and conductivity in Yoogu Stream.
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Fig. 4. Index of biological integrity (IBI) and qualitative
habitat evaluation index (QHEI) in Yoogu Stream.
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5. 283 AA)1A] A4 (Qualitative Habitat
Evalution Index, QHEI)

QAo A4 R NAK Hoh el w2,
ARAeIN el 7 HAA mke] FRe
bk 70 Aol a HEge 1360 “uE- o}
ZAFE” (Fair~Good) 2 Yl or, x| 3¥H QHEI 72
AR 104 18602 ATFAA F P T2 FHHAE”
(Excellent) 2 vlelt, A4 32 692 4] “HEALE”
(Fair), A|A 4= 12002 “BRE~ k35 AE” (Fair~
Good) = yelhgoer, 1 92 xAL 128~15607 “oF
S A" (Good) 2 L}ERSET} (Table 4).

AR AR 12 8 AAA] SHA AA HE
oAl & A A vlEl] w2 HpE Fodrdel, “2 - A}
B2 A 7 A4 2710 kst Aoz vebga AA
390 A4 S Deesh =3 A A1) s
slem), AEe s Yoz Ad BH A =
Wel A e Aol wla) A et Aow ek
23} AT o2n B2 AAATL i)zt ARe

Table 4. Qualitative Habitat Evaluation Index (QHEI) based on 11 metric attributes after An and Kim (2005) in Yoogu

Stream.
Variables Sst.l St.2 St.3 St.4 St.5 St.6 St.7
M, Epifaunal substrate/Available cover 20 16 3 11 18 16 16
M, Embeddedness 20 16 3 8 16 8 16
M;  Velocity/Depth combination 16 13 5 10 11 15 16
M, Sediment deposition 20 16 8 13 16 13 16
Ms  Channel flow status 20 18 11 13 18 13 11
Mg  Channel alteration 16 11 8 11 11 10 13
M,  Frequency of riffles or bends 11 8 3 10 5 5 10
. Left bank 9 7 5 6 9 7 7
Mg Bank stability Right bank 9 7 5 6 9 7 7
M Bank vegetative Left bank 10 7 5 9 9 9 9
9 protection Right bank 10 7 4 9 9 7 8
M Riparian vegetative Left bank 8 6 2 4 9 5 5
10 zone width Right bank 9 6 2 4 10 7 7
M;; Dam construction effect 8 6 5 6 6 6 10
Total score 186 (E) 144(G) 69(F) 120(F~G) 156(G) 128(G) 151(G)

E=Excellent, G=Good, F=Fair
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