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Applications and Assessments of a Multimetric Model to Namyang Reservoir. Han, Jung-Ho
and Kwang-Guk An* (School of Bioscience and Biotechnology, Chungnam National Univer-

sity, Daejeon 305-764, Korea)

The purpose of this study was to evaluate fish metric attributes using a model of
Lentic Ecosystem Health Assessment (LEHA) and apply the model to the dataset
sampled from six sites of Namyang Reservoir during October 2005~ May 2006. The
model was composed of 11 metrics and the metric attributes were made of physical,
chemical and biological parameters. Trophic composition’s metrics showed that
tolerant species (M3, 80%) and omnivore species (M,, 92%) dominated the fish fauna,
indicating a biological degradation in the aquatic ecosystem. The metric of M,,
relative proportions of exotic species, also showed greater than 8% of the total, indi-
cating a ecological disturbance. The average value of LEHA model was 24.3 (n=12) in
the reservoir, indicating a “poor condition” by the criteria of An and Han (2007).
Spatial variation based on the model values was low (range: 21 ~26), and temporal
variation occurred due to a monsoon rainfall. Electrical conductivity (EC) and tropic
state index of chlorophyll-a [TSI(CHL)] was greater in the premonsoon than the post-

monsoon.
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Fig. 1. The map showing the sampling site in Namyang
Reservoir.
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Table 1. Fish fauna and the various guilds of trophic level, tolerance in Namyang Reservoir.

_ 1st survey 2nd survey Ny Choi
peses TolG TroG o g0 S3 sS4 S5 S6 SI S2 S3 S4 S5 S6 (1985)*
Pseudorasbora parva TS O 80 23 29 30 35 60 45 17 68 50 36 10 483 14
Rhodeus notatus TS O 170 173 1 8 18 12 143 45 470
Rhodeus ocellatus IS O 76 22 33 93 237 461 2
Y Hemiculter eigenmanni TS O 5 25 5 20 7 110 23 38 70 74 77 454 559
Y Rhodeus uyekii TS O 100 4 34 25 60 223
*Carassius cuvieri TS O 7 5 4 9 51 47 10 23 16 44 216
Carassius auratus TS O 7 4 15 16 70 5 7 3 13 31 13 184 1608
Acheilognathus rhombeus TS H 100 5 | 105
Misgurnus mizolepis TS H 3 3 4 15 2 3 4 34 2
Hypomesus nipponensis SS H 2 2 21 1 26
YOdontobutis interrupta IS C 2 3 3 10 3 3 2 26
Y Rhinogobius brunneus IS O 1 12 6 2 1 22 12
Aphyocypris chinensis IS O 1 2 1 4
Cyprinus carpio TS O 1 3 4 6
t Microphysogobio yaluensis IS O 3 3 1
Pseudogobio esocinus IS I 1 2 3 1
Macropodus ocellatus IS I 2 2 3
Hamibarbus labeo SS I 2 2
* Micropterus salmoides TS C 2 2
Zacco platypus TS O 2 2 20
Periophthalmus modestus TS I 9
t Abbottina springeri IS O 1
Misgurnus anguillicaudatus IS 0 8
Channa argus TS C 1
Anguilla japonica IS C 4
Mugil cephalus TS H 114
Acanthogobius flavimanus IS C 191
YSqualidus gracilis majimae TS I 2
Synechogobius hasta IS C 183
Trachidermus fasciatus IS I 1
Tridentiger bifasciatus IS O 21
t Acheilognathus gracilis IS O 1
Total number of species 11 7 8 5 7 8 10 5 12 8 10 8 20 23
Total number of individual 472 136 52 111 96 338 208 116 186 267 548 193 2726 2769

Tol G=Tolerance Guild, Tro G=Trophic Guild, TNI=Total Number of Individuals, SS=Sensitive Species, IS= Intermediate Species,
TS=Tolerant Species, O=Omnivores, I=Insectivores, C=Carnivores, H=Herbivores, T: Korean endemic species, *: Exotic species, #: This

paper was written by Korean
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Fig. 2. The relations of mean LEHA (Lentic Ecosystem
Health Assessment) values to relative individuals
of trophic guilds and tolerance guilds.
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Table 2. The lentic ecosystem health assessment (LEHA), based on the 11 metric models in the Namyang Reservoir.
Sampling site M, M, M M, M; M M, M M, My My, IEECI;'I;:eSr?;I;e
S1 10(5) 0(1) 985(1) 77.2(1) 02(1) 465(5) 1.5(1) 02(3) 90(1) 275.2(3) 48.3(3) 25 (P)
S2 6(0) 11) 97.7(1) 97.7(1) 0.8(1) 131(5) 3.7(1) 0(5) 95(1) 275.4(3) 48.6(3) 27(P)
1st S3  7(56) 1(1) 95.8(1) 89.6(1) 0(1) 48(1) 7.7(1) 0(5) 90(1) 250(3) 51.3(1) 21 (P~VP)
Survey S4 5(3) 0(1) 89.2(1) 89.2(1) 10.8(1) 111(3) 05) 0(5) 95(1) 254.4(3) 50.2(1) 25 (P)
S5 7(3) 0(1) 90.6(1) 86.5(1) 6.3(1) 96(3) 0(5) 0(5) 95(1) 325.4(3) 50.4(1) 25 (P)
S6 7)) 1) 92.7(1) 91.2(1) 0(1) 3829(5) 27(1) 03@3) 95(1) 332.1(3) 50.1(1) 21(P~VP)
S1  9(5) 0(1) 47.8(1) 87.9(1) 2.6(1) 157(5) 24.5(1) 0(5) 35(3) 834(1) 42.1(3) 27 (P)
S2 4(3) 0(1) 68.1(1) 100(1) 0(1) 69(3) 405(1) 0(5) 50(3) 1255(1) 43.3(3) 23(P)
2nd S3 10(5) 1(1) 74.3(1) 92.6(1) 0(1) 175(5) 64(1) 0(5) 15(5) 1113(1) 43.7(3) 29 (P)
Survey S4 7(3) 0(1) 60.7(1) 97.5(1) 0(1) 244(5) 86(1) 04(3) 30(5) 1098(1) 45.5(5) 25 (P)
S5 9(5) 0(1) 54.7(1) 985(1) 0.2(1) 532(5) 2.9(1) 06(3) 80(1) 1141(1) 44.3(3) 23 (P)
S6 7(3)  1(1) 96 (1) 96(1) 2.7(1) 151(3) 22.6(1) 0.7(3) 70(3) 1124(1) 43.1(3) 21(P~VP)

Biological parameters=M,~M;g (M, ~ M,: Species composition, M,, M;: Trophic composition, Mg~ Mjg: Fish abundance and individual
health), Physical habitat parameters=M,, Chemical parameters=M,,, M;;.

Table 3. Environmental parameters in Namyang Reservoir during the studying period.

1st survey (Oct, 2005)

2nd survey (May, 2006)

Parameters

S1 S2 S3 54 S5 S6 S1 S2 S3 S4 N15) S6
Temperature (°C) 18.8 18.5 20 19.3 19.6 19.9 20 18.9 18.9 18.5 17.5 18.7
pH 7.0 6.8 7.5 6.7 6.6 6.8 9.5 8.8 8.7 8.4 8.4 8.5
DO (mg L) 8.3 9 11.3 6.3 7.6 6.7 16.3 12.3 10.3 9.7 10.8 10.8
EC (us em™) 314 315 280 285 362 368 834 1255 1113 1098 1141 1124
Salinity (ppt) 0.2 0.2 0.1 0.1 0.2 0.2 0.4 0.6 0.6 0.5 0.6 0.6
Turbidity (NTU) 46 35 38.7 30.6 29.6 30.5 21.7 26.6 287 14.4 15.3 12.3
Vegetation coverage (%) 90 95 90 95 95 95 35 50 15 30 80 70
Chi-a (ug m™) 63.4 68.6 1288 993 1042 972 14.9 19.5 21.6 33.4 24.8 18.7
TSI (Chl-a) 48.3 48.6 51.3 50.2 50.4 50.1 42.1 43.3 43.7 45.5 44.3 43.1
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Fig. 3. The lentic ecosystem health assessments (LEHA)
in Namyang Reservoir.
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