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Ecosystem Diagnosis and Evaluations Using Various Stream Ecosystem Models. Kim, Ja-
Hyun, Eui-Haeng Lee and Kwang-Guk An* (School of Bioscience and Biotechnology, Chung-
nam National University, Daejeon 305-764, Korea)

The objective of this research was to diagnose integrative ecological health in Bansuk
Stream, one of the tributaries of Gap Stream, using the fish assemblage during July
2005~ April 2006. For this research, we selected six sampling sites and applied some
approaches such as the Index of Biological Integrity (IBI), Qualitative Habitat Evalua-
tion Index (QHEI), and necropsy-based Health Assessment Index (HAI). The stream
health condition, based on the IBI values, averaged 24 (n=18, range: 10~ 46), indicat-
ing “poor~ fair” condition according to the criteria of US EPA (1993). Physical habi-
tat condition, based on the QHEI averaged 116 (n=6, range: 77 ~ 139), indicating “fair
~ good” condition. Values of IBI were more correlated with 3 metrics of instream
cover (M,, r=0.553, p=0.017, n=18), flow/velocity (M;, r=0.627, p=0.005, n=18), and
riffes/bends (M;, r=0.631, p=0.005, n=18) than other metrics. Value of HAI in the con-
trol was zero (i.e., excellent condition), while the values in the T1 and T2 treatments
were 5 (range: 0~ 30) and 50 (range: 40~ 80), respectively. The maximum values of IBI
(46) were coincided with zero of HAL Thus, these approaches seem to be a good tool
for a diagnosis and evaluations of stream ecosystem health.
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Fig. 1. The map showing sampling sites in Bansuk Stre-
am.
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Fig. 2. Dynamics of DO, turbidity, pH, and electric conductivity (EC) in each survey.
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Table 1. The list of fish fauna in the study sites. In the table, abbreviations are as follows; SS=Sensitive species, IS=
Intermediate species, TS=Tolerant species, 0=Omnivores, I=Insectivores, C=Carnivores, and H=Herbivores,
TNI=Total number of Individuals, RA=Relative abundance.

Species T‘);fﬁgce T;‘i’f‘cfc S1 Sz S3 sS4 S5 86 TNI®) RA%)

Zacco platypus TS 0 0 0 0 2 143 128 273 38.8
Rhynchocypris oxycephalus SS 1 182 9 2 3 0 0 196 27.8
Carassius auratus TS 0 0 0 0 10 65 45 120 17.1
Misgurnus mizolepis TS H 1 5 1 21 29 2 59 8.4
Iksookimia koreensis SS I 31 4 0 1 0 0 36 5.1
Pseudorasbora parva TS o 0 0 0 0 1 12 13 1.9
Silurus asotus TS C 0 0 0 1 2 0 3 0.4
Misgurnus anguillicaudatus TS H 0 0 0 0 0 2 2 0.3
Odontobutis platycephala 1S C 1 0 0 0 0 0 1 0.1
Cyprinus carpio TS (0] 0 1 0 0 0 0 1 0.1
Total number of species 4 4 2 6 5 5 10

Total number of individuals 215 19 3 38 240 189 704

SJste] AND 14} HEY F Sgow v - A o
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Fig. 3. Relative proportions of trophic guilds (a) and tolerance guilds (b) in the sampling sites.
Table 2. The ecological health assessments, based on 10 metric IBI model.
. . IBI
Sampling site TNS RBS SS TS OM IN CA TNI EX AN (Criteria)
S1 11y 01 1 0(5) 0(5) 100(5) 0Q) 91y 0B 0(5) 301D
S2 0 o0 o) 100(1) 100(D) o o o o o) 10N
1st S3 0o o o 100(1) 100(1) 0 0o o o 0(1) 10(V)
survey S4 11) o1 o 100(1) 100(1) o1 o 6(1) 0(5) 0(5) 18(VD
S5 23 0@ oD 100(1) 100(D) o o 54(5) 0(5) 11(1)  20(VD
S6 23) 0 o0 100(1) 100(1) o o) 45(5) 0(5) 11(1)  20(VD)
S1 3(5) 206B) 2B 0(5) 0(5) 97(56) 3(3) 39(3) 0(5) 0(5) 460
S2 1y o1 o 100(1) 0(5) o o 21 0) 0(5) 22(II~1V)
2nd S3 01 oM o) 100(1) 100(D) 01y o 01y o 0 10V)
survey S4 3(5) 0(1) 01 100(D) 83 01 o 6(1) 0(B) 17(1H 18av)
S5 23 0 o) 100(1) 100(1) 01 0@ 24(3) 0(5) 17(1)  18(IV)
S6 5(6) 0 oD 100 (1) 97 (1) 01 o0 72(5) 0(5) 3(1) 22dI1~1V)
S1 3(6) 13 2() 1(5) 0(5) 99(5) 0(@) 167(5) 0(5) 0(5) 44d~1ID
S2 405) 13 2B 24(1) 6(5) 77(5) 0(1) 17(1)  0() 0(5) 36D
3rd S3 23y 01y 1) 33(1) 0(5) 67(5) 01 3(1H) 0 0(5) 281D
survey S4 5(5) 113 2) 85(1) 4(5) 15(1) 43 26(3) 05 0(5) 360D
S5 5(5) 0@ o 100(1) 81(1) 0(1) 1(3) 162() 0(5) 2(1) 24(III~1IV)
S6 5(B) 01 o) 100 (1) 97(1) 01 0@ 72(5) 0(5) 31y 22(II1~1V)

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, CA=Proportion
individuals as native carnivores, TNI=Total number of Individuals, EX=Proportion individuals as exotics, AN=Proportion individuals

with anomalies, I=Excellent, [I=Good, III=Fair, IV=Poor

B AeAS) oA £ BAE thehit 4454
3 WYES ehhs A6 wem, 342 Omni
vores)e] AR A 57.8%2 Lhetm, 4% (In-
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Table 3. Spatial variations of Qualitative Habitat Evalu-
ation Index (QHEI) at each metrics. The abbre-
viations are as follows: M;=Substrate/instream
cover, My,=Embeddedness, Ms=Velocity/depth
combination, M,=Bottom scouring & sediment
deposition, M;=Channel flow status, Mg=Chan-
nel alteration, M;=Frequency of riffles or bends,
Mg=Bank stability, Mg=Bank vegetative protec-
tion, M;o=Riparian vegetative zone width, M;=
Dam construction impact, G=Good, and F=Fair.

Variables S1 S2 S3 S4 S5 S6

M, 18 10 10 6 5 10
M, 18 16 16 18 5 8
M, 18 10 9 7 6 8
M, 16 11 9 9 5 11
M, 14 17 15 14 10 11
M, 8 8 6 6 7 13
M, 16 6 5 5 s 11
M, 18 16 18 16 16 16
M, 4 18 17 4 8 18
My, 3 6 6 2 2 14
M, 6 13 13 11 5 9

Total score 139(G) 131(G) 124(G) 98(F) 77(F) 129(®

& 18(}3 ), 27<} =
A= 7 23 (RE~d3Ab), 33F 2AR: BT 32(Y
s~ngad)z Jeht AR xpol7} BHsA el
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et
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veh} A21x AjEs 984 (REAE) e = Vet
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Fig. 4. Ecological stream health (IBI), physical habitat health (QHEI), and necropsy-based Health Assessment Index (HAT)

in the sampling sites.



376

YR - ol2ld -

ot

Table 4. Correlation analyses of Index of Biological Integrity (IBI) VS. QHEL

r 553%
M, p .017
r .287 474%
M, p .248 .047
M r B27%F QR 540%
o .005 .000 .021
M r .060 .207 927+ 278
fp 814 410 .000 265
M r .065 .329 .838** 358 9207+
5 p 797 .182 .000 145 .000
M r —.064 069 -533%  —.126 — BTT** — 499%
5 p .801 786 .023 618 002 .038
M r 631 @gyHE 311 .882%%  _ 044  —.038 174
T p .005 .000 .210 .000 862 .881 489
M r .309 .618*%*  _ 299 571%  —421  —.140 .308 498
5 p 213 .006 228 013 082 579 213 036
M r -.450 -.079 -.225 -.281 ~.050 218 449  —.401 .199
° p .061 756 .368 .259 843 .386 .062 099 428
M r -.214 110 -.327 -.132 -.383 -—.161 898** 036  .239  .753%*
©op .394 .663 185 601 117 522 .000 888 339  .000
M r —.390 —.140 .396 —-.270 555% .631 072 —.428 —.437  .683% 447
nop .109 580 .104 279 017 005% 777 077  .070  .002 .063
IBI M, M, M, M, M, M, M, M, M, M,
*#* . p<0.01, *: p<0.05
ZARA F MAA A= R e Aoz Jeld o} 71 B& oF AFHA (r=0.631, p=0.005)F B
ﬂ} S62 U B2 & —% “%% ¥ EE 2% QY T+ MAR| 2] ARET} JBAYA ARzl e F =
EM)E A3t 33 AE e xR AR £ WEg oz vePch(Table 4). =8, 4] 217} =2}
== 129 (k&A= veptol (Table 3). A AGHAE 1°121 9= o E =Y dA] A
212 W EY 37t §7]14e ARA#AE Heolxu 3l
5. 52|13 A2Az] A9 QA A}E of, el A A=l 7HAA S v]A £ 9l Heow

3RS 24

k= kel MAA %7}
437t AeA A7l
""EPXAH:]‘(Table 4. AA A=
Fe FevE"e M, M R M,
o] 58] Al A3dAA 2 =
dsks M9 7 wlEHzle] ¥
V‘*% IBI%J:E Fo: k) ARRA (r=0.553,
p=0.017)% HHAF, f4/Zold ule} oL (Riffle), 55
o] u]gk (Run), 42 (Pool) 59 MAIA vhekidg- ulhed
3= M= IBIgE 9 ARBAE RS (r=0.627,
p=0.005). & A0 SEANS T o] Fo Yol Y
MAHE AFshe o] dl=d Hg M, el 1Bl

\_.

Als.ge) 712 Q7o) wad, EEF A2 wEke] 9
g A 7A7se] g3k 2 43 oA EH 2
MAZ] ko] Algk EASIANA FEA A Yeh) 2
A7 AxkE A ETS = A, 2005; o %5, 2005;
wjel ok, 2006). 318, S2¢9} S3% spebAlE] e}l st Bl
2 AR A7) FssiAEt A A ez geA A=
7t &3ty Aoz ey, 53] 829} S32 13} Al
M ol 72 AMAje] EelFA] o} AelA A= Fhol
34 (10002 vepdt ol AR, AN Y
He %= 9] o3 24, S29) S3 A2 A E
A Az TRl aEE A, AA, e A7)
2 F57] 2AM] wE 40 93E ol A} o
@=gl7] WEe Aoz Aladr) o] 529} S3¢] A
A ZA7=7} AR o2 3EHL Table 20 AFAE F
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Table 5. Necropsy-based Health Assessment Index (HAI) in the control and two treatments.

Metric # Metric attributes Control (C) Treatment 1(T1) Treatment 2 (T2)

C, C C C C Cs Ty Ty Ty Ty Tis Tig Toqr Toe Tog Toy Top Tos

M, Skin 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 10 10 0
M, Fins 0 0 0 0 0 0 0 0 0 -0 0 0 10 10 10 0 0 O
M, Thymus 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 O
M, Spleen 0 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0 0 3
M; Hindgut 0 0 0 0 0 0 0 0 0 0 0 0 O 0 O 0 0 o
Mg Kidney 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o0 0 O
M, Liver 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 O
M, Eyes 0 0 0 0 0 0 0 0 0 0 0 0 30 0 0 0 0 O
M, Gill 0 0 0 0 0 0 30 0 0 0 0 0 30 30 30 30 30 30
M, Pseudo branch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 O
Total 0 0 0 0 0 0 30 0 0 0 0 0 80 40 40 40 40 60
(EX)(EX) (EX) (EX) (EX) (EX) (F) EX) EX) EX) EX)(EX) ) ® ® ® ® ®

EX: Excellent condition, F: Fair condition, P: Poor condition
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