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Analysis of Ecological Health Using a Water Quality and Fish in Bocheong Stream. Ryu, Tae
Ho'2, Yu-Pyo Kim?, Jin Kyu Kim?2 and Kwang-Guk An%* (!College of Bioscience and Biote-
chnology, Chungnam National University, Daejeon 305-764, Korea; 2Korean Atomic Energy
Research Institute, Advanced Radiation Technology Institute, Jeongeup 580-185, Korea)

This study was conducted at 5 sites of Bocheong Stream basin in May and September
2009 for the evaluate of fish assemblage and chemical water quality. For the study, the
models of Index of Biological Integrity (IBI) and Qualitative Habitat Evaluation Index
(QHEI) were modified as 8 and 11 metric attributes, respectively. We also analyzed
patterns of chemical water quality at the sampling site over the period of 2005~ 2009,
using the water chemistry dataset, obtained from the Ministry of Environment, Korea.
The survey showed that total sampled fishes were 34 species and the most dominant
species was Zacco platypus (24.3%). In Bocheong Stream basin, values of IBI averaged
28 (n=5), which is judged as a “Good”. IBI score at B1, B4 and B5 indicating a “Good”
condition whereas, B2 and B3 were as 21 and 22, indicating “Fair” condition, respec-
tively. QHEI was 152 (n=5), judged as “Fair” habitat condition. Values of BOD and
COD averaged 1.0 mg L™ (scope: 0.3~4.0mg L) and 2.3 mg L™! (scope: 0.3~18.7 mg
L™Y), respectively. Total nitrogen (TN), total phosphorus (TP) and suspended solid (SS)
were distinct spatial variation. Based on the IBI, QHEI and chemical water quality
dataset, ecological health of Bocheong Stream basin was evaluated that generally
good.
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Fig. 1. Sampling sites in the Bocheong Stream.
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Table 1. Fish fauna and the various guilds in Bocheong Stream.
Type of fish guild Sampling sites RA
Species Tolerance  Trophic Habitat o, oo g3 g4 Bs TNI %)
guild guild guild
Pseudopungtungia nigra* ' SS I - 28 28 15
Coreoleuciscus splendidus™ SS 1 RB 4 6 10 0.6
Sarcocheilichthys variegatus wakiyae* SS | - 16 16 0.9
Squalidus gracilis majimae* SS | - 5 5 0.3
Gobiobotia macrocephala* ' SS | RB 1 1 0.1
Rhynchocypris oxycephalus SS | - 5 18 23 1.3
Zacco koreanus SS 1 - 212 3 88 15 318 175
Pseudobagrus koreanus* SS 1 RB 5 1 6 0.3
Coreoperca herzi* SS C - 3 3 0.2
Odontobutis platycephala* SS C - 15 3 8 1 15 42 2.3
Acheilognathus lanceolatus IS (0] - 1 11 44 8 64 35
Acheilognathus koreensis* IS (0] - 7 63 14 84 4.6
Acheilognathus yamatsutae* IS (0] - 17 17 0.9
Pungtungia herzi IS I - 12 48 10 70 3.9
Gnathopogon strigatus IS | - 3 3 0.2
Squalidus chankaensis tsuchigae* IS (0] - 2 2 4 0.2
Hemibarbus longirostris IS | - 4 6 4 14 0.8
Pseudogobio esocinus IS | - 55 51 12 118 6.5
Microphysogobio yaluensis* IS (0] RB 4 23 3 30 1.7
Iksookimia koreensis* IS I RB 2 1 11 8 22 1.2
Cobitis lutheri IS 1 - 25 25 14
Odontobutis interrupta* IS C - 4 31 19 4 2 60 3.3
Rhinogobius brunneus IS | RB 1 11 211 101 324 179
Tridentiger brevispinis IS | RB 13 8 21 1.2
Cyprinus carpio TS (0] - 2 2 0.1
Carassius auratus TS o - 4 4 0.2
Squalidus japonicus coreanus* TS (0] - 4 1 6 11 0.6
Hemibarbus labeo TS | - 2 2 0.1
Abbottina rivularis TS O - 1 1 0.1
Zacco platypus TS O - 4 104 148 59 125 440 24.3
Opsarichthys uncirostris amurensis TS C - 6 6 12 0.7
Misgurnus anguillicaudatus TS O - 1 1 5 3 10 0.6
Silurus asotus TS C - 1 1 0.1
Micropterus salmoides * TS C - 1 13 6 1 21 1.2
Total Number of Species 10 12 15 20 25 34
Total Number of Individual 249 195 326 636 406 1812
SS=Sensitive species, 1S=Intermediate species, TS=Tolerant species, O=Omnivore, I=Insectivore, C=Carnivore, RB=Riffle-benthic

species, *: Endemic species, t Endangered species, T+ Exotic species, TNI=Total number of individuals, RA=Relative abundance
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Fig. 2. Fish metric characteristics (a~c), Index of Biological Integrity (d). The abbreviations are as follows: E=excellent,

G=good, F=fair, P=poor.

3. 4¥) AAA AR 7}

BAA §99 B2H MR Hrhke Ao adE
gz Ae4EE 11 vEY =zl o3 fEglen,
AR AMAIA] H7FA] 4 (Qualitative Habitat Evaluation
Index)®] & 3t 57 A AHeA & F5A)el (Good) =
ekt (Fig. 3). 2 A 3zke] Wl e8] & wws| R,
Bl M; (3F AAA] 742 M, (A E)e] A7t o)
9%, FHAAME P B 3E vehde o] A
ZAF Al ABE I I s o] FAEE Qlsle]
MAA] o]l F43] EE 7] WEelwt B2 A A2
fregel v A3 BFe] A9 el Mg (=HellA 7H
@ A4E ek B3 A BMI 2= e o
FE AR Q] My (AHRE 19141 #3719 &
A A4t ok Bax 11744 BE 31EoA] o
Az 2o e vehl wAH 210 57 AF F 27
o) 21 2% B4 AAAT FrlEen, ox §
2z Aol ARE 17 AL A% B A
dX|ghe} BoE AWEAL Folad7] WiEel] Me(3HH W
7 My (42 HlE) el HA7hE wisdoh 24
AR A7 AETA A= A4 wkeddida o

200+ E
N 150+ G
w
g L S () RSN (S I S AN e N -
OJ ______ SRR N | R E S AU U S R -
100+
F
50177 T T T T T o
P
B1 B2 B3 B4 B5

Fig. 3. Qualitative Habitat Evaluation Index. The abbre-
viations are as follows: E=excellent, G=good, F=
fair, P=poor.
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Fig. 4. Chemical parameter such as dissolved oxygen (DO), biochemical oxygen demand (BOD), chemical oxygen demand
(COD), total nitrogen (TN), total phosphorus (TP), suspended solids (SS), potential of hydrogen (pH) and electric con-
ductivity (EC) in the Bocheong Stream.
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Fig. 5. Land use pattern in the Bocheong Stream.
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