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Spatial Analysis of Ecological Characteristics for Benthic Macroinvertebrate Community

Structure in Lake Hoengseong Region"

Hwang-Goo Lee’, Sang-Woo Jung3’4, Jun-Kil Choi”
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ABSTRACT

Benthic macroinvertebrates were investigated in Hoeongseong Lake region from March to October 2010,
Korea. Macroinvertebrate communities, composition of the functional feeding groups, habitiat oriented groups
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and the biological water quality were assessed above and below Hoeongseong Dam in the lake region. Six sites,
two (St.1~2) above the lake, two (St. 3 ~4) into the lake, and two (St. 5~ 6) below the dam, were selected for
quantitative (Surber sampler 30cmx30cm, mesh size 0.2 mm) and qualitative (Hand net) samplings of benthic

macroinvertebrates. As a result, a total of 83 species belonging to 43 families, 17 orders, 8 classes, and 5 phyla

were recognized. The EPT-group (50 spp. : 60.24%) that is major taxa or EPT-group plus Diptera (61 spp. :

73.49%) occupied most of benthic macroinvertebrates community. Based on quantitative sampling, the number

of benthic maroinvertebrates above the lake was 2,399 individuals including 54 species, 28 families, 11 orders,

4 classes, and 4 phyla, whereas 510 individuals including 16 species, 12 families, 7 orders, 4 classes, and 3 phyla

in the lake and 626 individuals including 62 species, 33 families, 13 orders, 6 classes, and 4 phyla below the

dam were collected respectively. Dominance index was the highest, with 0.82-0.93 (0.87 + 0.05) in
Hoeongseong lake (St. 3-4), diversity index was 3.04-3.16 (3.10 = 0.06), evenness index was 0.79-0.85 (0.82
+0.03), and richness index was 7.27-8.52 (7.90 &+ 0.63), which were relatively higher below the dam sites. In
the functional feeding groups, collector-gatherers and collector-filterers were the highest in the whole sites, and

predators (Micronecta sedula) was appeared highly in the lake. Moreover, swimmers, burrowers, and clingers

were considerably occupied in all collecting sites. The result of the DCA, similarity analysis, and MRPP were

well reflective of the composition of lake and stream macroinvertebrates. ESB indicate that the lake sites were

evaluated heavily polluted under priority improvement waters. Also, Semisulcospira gottschei, Ecdyonurus

kibunensis, Epeorus pellucidus, Rhoenanthus coreanus, Stenelmis sp., and Cheumatopsyche brevilineata are

considered as an indicator species above and below Hoeongseong Lake, whereas Macrobrachium nipponense

and Micronecta sedula are indicated in the lake.
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Figure 1. Map of six studied sites in Hoengseong Lake
region
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Table 1. General characteristics of the studied sites in Hoengseong Lake region. US (Upper stream), HL
(Hoengseong Lake), and DS (Down stream)

Sites Stream Water Cu'rrent Bottom structure
Width (m) depth (cm) velocity (5) *B:C:P:G:S
Us St. 1 16~20 30~80 0.2~0.7 B:C:P:G:S=2:3:2:2:1
St. 2 18~24 12~35 02~09 B:C:P:G:S=2:3:2:2:1
HL St. 3 60~70 15~110 0.0~0.1 B:C:P:G:S=0:0:1:3:6
St. 4 130~600 8~150 0.0 B:C:P:G:S=0:0:0:0:10
DS St. 5 3.2~16 22~85 0.6~1.2 B:C:P:G:S=1:2:2:3:2
St. 6 25~32 25~70 0.3~1.1 B:C:P:G:S=1:3:2:3:1

* The substrate composition is based on the approach of Cummins (1962). B: boulder (>256 mm), C: cobble (64~256
mm), P: pebble (16~64 mm), G: gravel (2~16 mm), S: silt/sand (<2 mm).
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Table 2. The number of species and families belong to taxa of benthic macroinvertebrates collected from all sites

in Hoengseong Lake region

Phylum Class Order US FT{Ely DS US Sp;:liles DS
Platyhelminthes Turbellaria Tricladida 1 1 1 1
Nematomorpha Gordioida Gordea 1 1
Annelida Oligochaeta Archioligochaeta 1 1 1 1

Hirudinea Arhynchobdellidae 1 1
Mesogastropoda 1 1 2
Gastropoda Basommatophora 1 1 1
Mollusca Unionoida 1 1
Pelecypoda v .
eneroida 1 1
Crustacea Decapoda 1 1
Ephemeroptera 8 5 7 26 6 22
Odonata 1 1 2 2 1 5
Plecoptera 4 2 4 1
Arthropoda Insecta Hemiptera 1 1
Megaloptera 1 1 1 2
Coleoptera 1 2 1 3
Diptera 4 2 4 8 5 7
Trichoptera 5 9 8 15
Total 28 12 33 56 16 62
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Figure 2. Mean value (+SE) of number of species of

benthic macroinvertebrates at the study sites
in Hoengseong Lake region
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Figure 3. Mean value (£SE) of individual number of
benthic macroinvertebrates at the study sites in
Hoengseong Lake region
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Table 3. Various community quotient from all sites in
Hoengseong Lake region

Sites DI H' J RI (h];zlifn)
Us St. 1 0.59 1.97 0.52 5.96 65
St. 2 0.39 2.34 0.65 5.18 59
HL St. 3 093 1.05 0.44 1.76 12
St. 4 0.82 1.03 0.49 1.31 7
DS St. 5 0.30 3.04 0.85 7.27 48
St. 6 0.30 3.16 0.79 8.52 87
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Figure 6. Species richness and diversity index (H') of
species compared with three groups (US,
HL, and DS) by ANOVA test
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