Korean J. Limnol. 41 (2) : 155~165 (2008)

Evaluation of Yeongsan Lake Ecosystem Using Various Environment Parameters. Choi, Ji-

Woong and Kwang-Guk An* (School of Bioscience and Biotechnology, Chungnam National
University, Daejeon 305-764, Korea)

The purpose of this study was to evaluate the ecosystem of Yeongsan Lake using
physical, chemical, and biological indicators. We evaluated the integrative ecosys-
tem health using Lentic Ecosystem Health Assessment (LEHA) model, Qualitative
Health Evaluation Index (QHEI) model, and chemical water quality. The models of
LEHA and QHEI were modified as 10 and 7 metrics attributes, respectively. Also, we
analyzed bioaccumulation of total mercury on various fish tissues by method of U.S.
EPA 7473 using Direct Mercury Analyzer (Model DMA-80). Model values of LEHA
model averaged 19 (range: 14~ 26, n=15), which indicated a “poor” condition, and had
slightly spatial variations. Values of the QHEI in the all sites averaged 72, which were
judged as a “fair” to “good” condition. The QHEI values varied from 48 (fair condition)
to 99 (good condition) and showed large longitudinal gradients between the upper
and lower reach. Conductivity and salinity were increased from the up-lake to
downlake reach. Analysis of total mercury in fish tissues showed that levels of total
Hg ranged between 0.002 and 0.087 mg L' depending on the types of tissues. Overall,
the ecosystem health in the Yeongsan Lake was judged as a “poor” and the effects of
bioaccumulation on the fish tissues were minor. Therefore, it is necessary to keep an
efficient management for the lake environment to maintain their ecological health.
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Fig. 1. Map showing each sampling site.
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Fig. 2. Dynamics of temperature, DO, Turbidity, Conductivity, Chl-a, and salinity in each survey.
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= 9 FE= A4t A vebd(F F, 2008; # 5
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J7} A5 21, 18, 172 “HEe~d3Atg g vehdx
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A= AA 5oA Hyg 22 (RE~A3MA e, B9
20~26)2 712} =A Jepdw 2x|A 1, 344 HF 17
(e, 9 14~2002 A Jepgon) x| dde &
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Fig. 3. Lentic Ecosystem Health Assessment (LEHA) and
Qualitative Habitat Evaluation Index (QHEI) in
Yeongsan Lake.
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HAS, HAF M) 2 FAE MY ANFR=7) 72
56, 2% =2 7 et w28 Fhe] WA veldn. =
g A AR AN A e F (M) W ¥ AAE (M) o]
thr A= 3 W EY 7] A VAR Aoz F
A5} A7 A== (M) AdHold whel i3t 2}
o] Bt F471Ql 13} A} A] 7h-g-ol] 2|3t o] -3
Al Aol o)ste] HE wEY Fhe] ¥V “HEBAHNE
BRI 33} FAPIAM = F3ke) AR 2982 527t
FobA WEY Zreo] A A AHAM ‘12 vehd “of3A}
g Bt 540 HoJofsteg A &s)slr] 943 b
2 (Mp)8l TSI(CHL) ¢ W E™ Fho] 4’2 o
5o AAAAM “UYIAFHE B N B2 FAFE
e |

4. 4|3 x18} £} dlEY 54 9 371 (QHED

2 ATl AR E B AMARA] ot A o=
Hogakzse EElA AMAA A= Agee JdE 122
“BE~ 3" E Yehlvh(Fig. 3). A|AM MA)A 7
e AR 2004 B 98 (FEAAEHE A A e
J31, A A 5ellA HF 5002 7R 93 Jelr} 3R
o 77t AT AR A3EE FE 2 (Table 3).
A 25 M, GHHREADE AQd 2E dE"A
kA (H9: 12~16) o]} o2 Hrlxe] A A AN
71 ekEgl AAA A E 2o §3] M, GHTR/
AR I BN 7P 2 AEE B 98 AF

Table 2. Biological water quality assessments, based on the 10 metric LEHA model in Yeongsan Lake.

Sampling LEHA
location M, M, M, M, Ms Mg M, M M, Mo (Criteria)
S1 8(3) 0 96 (1) 94 (1) 0(1) 50(1) 36.7(1) 18.0(1) 99(5) 36.9(5) 20 (IV)
Ist S2 8(3) 0(1) 90(1) 100(1) 0(1) 94(1) 47.2(1) 0.0(6) 151(3) 41.0(3) 20(1V)
survey S3 7(1)  0(1) 51(1) 75(1) 16 (1) 53(1)  33.8(1) 0.0(6) 137(3) 39.8(5) 20 (1V)
S4 8(3) 1) 38(1) 50 (1) 19(D) 16(1) 44.8(1) 6.3(1) 140(3) 38.5(5) 18 (IV)
S5 4(1) 0(1) 22 (1) 33 (3) 56 (5) 9(1) 60.9Q) 0.0(6) 200(3) 36.5(5) 26 (I1I)
S1  10(3) 0 58 (1) 83 (1) 3(1) 98 (1) 5.8 (1) 2.0(1) 259(3) 45.7(3) 16 (IV)
ond 52 5(1) 0() 30(1) 100(1) 0(1) 429(5) 0.5(3) 0.7(3) 244(3) 43.5(3) 22(III~1IV)
survey 53 2(1) 0(1) 100(1) 100(1) 0(1) 2(1) 929(@1) 100.0(1) 276(3) 38.1(5) 16 (IV)
S4 4(1) 01 42 (1) 75(1) 0(1) 12(1) 42.9(1) 0.0(56) 285(3) 41.5(3) 18 (IV)
S5 8(3) 0() 15(3) 85(1) 6(1) 34(1)  27.7(1) 0.0(6) 509(1) 41.5(3) 20 (IV)
S1 0 12(3)  0(Q1) 66 (1) 79(1) 4 (1) 94 (1) 16.8(1) 10.6(1) 440(1) 40.1(3) 14(IV~V)
ard S2 7(1)  0(1) 92(1) 93 (1) 1(1) 73 (1) 15.1(1) 6.9(1) 602(1) 38.7(56) 14(IV~V)
survey 53 6(1) O 73 (1) 80 (1) 0(1) 15(1) 67.4(1) 60.0(1) 650(1) 34.3(6) 140V~V)
S4 4(1) 0(1) 8(3) 42 (3) 41(3) 12(1) 53.9(1) 0.0(5) 816(1) 37.0(5) 24(III~1V)
S5 8(3) 0(1) 60 (1) 67 (1) 19(1) 43(1)  27.1(1) 0.0(5) 1055(1) 35.4(5) 20(1V)
Biological parameters=M,;~M;g (M;~Mj: Species composition, M,, M;: Trophic composition, Mg~ M;g: Fish abundance and individual

health), Chemical parameters=Mgy, M,,. The LEHA criteria of III, IV, and V indicate fair, poor, and very poor, respectively
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Table 3. Qualitative Habitat Evaluation Index (QHEI) at five sampling locations in Yeongsan Lake.

1st survey 2nd survey 3rd survey
Habitat parameters

S1 S2 S3 S4 S5 S1 S2 S3 S4 S5 S1 S2 S3 0 S4 0 S5
M; Substrate / Instream cover 8 13 8 6 8 8 15 6 6 6 8 15 6 6 6
M, Embeddedness 6 6 6 6 8 8 8 8 8 10 8 8 8 8 10
M, Channel flow status 18 16 16 16 16 15 13 183 13 13 13 13 11 13 13
M, Channel alteration 11 15 6 11 6 11 15 8 11 6 11 15 8 11 6
M; Bank stability 11 12 2 12 4 14 15 4 13 4 14 15 4 13 6
M, Bank vegetative protection 18 18 6 15 5 16 15 12 15 5 16 15 12 15 5
M. Riparian vegetative zonewidth 16 18 6 6 4 16 18 4 6 4 18 16 5 6 4

88 98 50 72 51 88 99 55 T2 48 88 97 bH4 72 50

Total score
II II IV I~III II 1II II IOl II~III IIT IT I III II~III III

The QHET criteria of II, II1, and IV indicate good, fair, and poor, respectively.

(1) Muscle
50+

251

{2) Kidney
50-

25- l
0

(3) Vertebral column

50

L
0

50+

Total concentration of [Hg] (ug L

25-

(5) Gill
50+

25

Y5
Yeongsan Estuary Lake

Fig. 4. Total [Hg] concentration of each tissue in samp-
ling sites.
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