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A series of ecological monitoring surveys was conducted to examine the characteristics of benthic 
macroinvertebrate community and evaluate the water conditions for lake Chung-Pyoung from August 
2008 to April 2009. The benthic macroinvertebrate taxa represented total 84 species  belonging to 52 
families, 18 orders, 7 classes, 4 phyla from the qualitative and quantitative sampling. Among these, 
a total of 67 aquatic insect species(about 82%) were comprised of the major groups in all commu-
nities. The relative abundance of Ephemeroptera, Trichoptera, Odonata and Mollusca was 20%, 16%, 
16% and 13%, respectively. According to the results, Chironomids were major dominant taxa. The 
primary dominant species was Chironomidae sp.1(92.18 23.28%) followed by Chironomidae sp.6 
(65.52 46.69%), Parafossarulus manchouricus(61.29%), Limnodrilus gotoi(47.83%), Ecdyonurus 
levis(47.27%), Tanypodinae sp.(45.51%). The average values of dominant index(DI), diversity 
index(H'), evenness index(J'), and species richness index(R1) were 0.78(±0.13), 1.63(±0.62), 0.64 
(±0.20), and 1.35(±0.52), respectively. The water quality of all the sites was oligosaprobic in average.
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   * ESB: Ecological score of benthic macroinvertebrate community
          ( )
   * Qi: Environmental quality score of individual taxa
        ( )
   * Si: Species frequency to i environmental quality
        (i )
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Evaluation of environmental quality Evaluation of water saprobity

ESB Environmental
quality

Needed action for 
watershed

Grade of water 
quality ESB Saprobity

81 Very high Top priority conservation
I 51 Oligosaprobic

61 80 High Priority
conservation

41 60 Good Conservation
II 21 50 -mesosaprobic

26 40 Poor Improvement

13 25 Bad Priority
Improvement III 9 20 -mesosaprobic

12 Very bad Top priority
Improvement IV V 8 Polysaprobic

16%, 8%, 7%, 6%, 4%, 2%, 1%
. 13%, 5%, 1%

( 2). 
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. 3 41

, 5 19 ( 3).
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Species name Species name
Phylum  Platyhelminthes   Class Hirudinia
  Class Turbellaria     Order Rhynchobdellida
    Order Tricladida       Family Glossiponidae
      Family Planariidae        Alboglossiphonia lata
       Phagocata sp.        Helobdella stagnalis

      Family Hirudinidae
Phylum Mollusca        Hirudo nipponia
  Class Gastropoda     
    Order Mesogastropoda Phylum Arthropoda
      Family Bithyniidae   Class Crustacea
       Gabbia misella     Order Decapoda
       Parafossarulus manchouricus       Family Atyidae
      Family Pleuroceridae        Cardinia denticulata denticulata
       Semisulcospira coreana
       Semisulcospira gottschei   Class Insecta
    Order Basommatophora     Order Ephemeroptera
      Family Lymnaeidae       Family Siphlonuridae
       Radix auricularia        Siphlonurus chankae
      Family Physidae       Family Baetidae
       Physa acuta        Baetis ursinus
      Family Planorbidae        Cloeon dipterum
       Hippeutis cantori        Procloeon pennulatum
  Class Bivalvia       Family Heptageniidae
    Order Mytiloida        Ecdyonurus bajkovae
      Family Mytilidae        Ecdyonurus kibunensis
       Limnoperna forunei        Ecdyonurus levis
    Order Unionoida        Epeorus pellucidus
      Family Unionidae       Family Leptophlebiidae
       Anodonta arcaeformis        Choroterpes altioculus
       Unio douglasiae       Family Potamanthidae
    Order Veneroida        Potamanthus(Potamanthodes) formosus
      Family Corbiculidae        Potamanthus (Potamanthus) luteus oriens
       Corbicula fluminea        Rhoenanthus (Potamanthindus) coreanus

      Family Ephemeridae
Phylum Annelida        Ephemera orientalis
  Class Oligocheata       Family Ephemerellidae
    Order Neooligochaeta        Ephacerella longicaudata
      Family Tubificidae        Ephemerella dentata
       Limnodrilus gotoi        Uracanthella rufa



Species name Species name
      Family Caenidae
       Caenis nishinoae     Order Megaloptera

      Family Sialidae
    Order Odonata        Sialis KUa
      Family Coenagrionidae       Family Corydalidae
       Cercion calamorum        Protohermes grandis
       Ischnura asiatica     Order Coleoptera
       Coenagrionidae sp.       Family Dytiscidae
      Family Platycnemididae        Laccophilus lewisius
       Copera annulata       Family Gyrinidae
      Family Calopterygidae        Gyrinus japonicus
       Calopteryx japonica       Family Hydrophilidae
      Family Gomphidae        Cercyon sp.
       Anisogomphus maacki       Family Elmidae
       Burmagomphus KUa        Optioservus variabilis
       Davidius lunatus       Family Psephenidae
       Sieboldius albardae        Psephenoides KUa
       Gomphidae sp.        Psephenidae sp.
      Family Libellulidae
       Leucorrhinia dubia orientalis     Order Diptera
       Orthetrum albistylum speciosum       Family Tipulidae
      Family Corduliidae        Antocha KUa
       Macromia sp.       Family Ceratopogonidae

       Ceratopogonidae sp.
    Order Plecoptera       Family Chironomidae
      Family Nemouridae        Chironomidae sp.1
       Amphinemura KUb        Chironomidae sp.2
      Family Perlidae        Chironomidae sp.4
       Neoperla quadrata        Chironomidae sp.6
       Paragnetina flavotincta        Tanypodinae sp.

    Order Hemiptera     Order Trichoptera
      Family Corixidae       Family Polycentropodidae
       Micronecta sedula        Plectrocnemia KUa
       Micronecta sp.       Family Ecnomidae
       Corixidae sp.        Ecnomus tenellus
      Family Belostomatidae       Family Hydropsychidae
       Muljarus japonicus        Hydropsyche orientalis
      Family Nepidae       Family Rhyacophilidae
       Nepa sp.        Rhyacophila nigrocephala



Species name Species name
      Family Limnephilidae       Family Molannidae
       Apatania KUa        Molanna moesta
       Hydatophylax nigrovittatus       Family Leptoceridae
       Nemotaulius sp.        Ceraclea KUb
       Notopsyche KUa        Mystacides KUa
      Family Lepidostomatidae
       Goerodes KUa     Order Collembola
      Family Odontoceridae       Family (TBD)
       Psilotreta kisoensis        Collembola sp.

Total species number 84

Taxa / Site St.1 St.2 St.3 St.4 St.5 St.6 Total
Platyhelminthes - - -  1 - -  1
Mollusca -  5  7  6  5  3 11
Annelida  3  2  2  1  2  2 4
Crustacea - -  1  1  1 - 1

Insecta

Ephemeroptera 10  5  9  2  4 11 17
Odonata  2  1  5  2  2  8 13
Plecoptera  1  -  1  1 -  1 3
Hemiptera -  3  2  3 -  2 5
Megaloptera -  1  1 - - - 2
Coleoptera  2  1  2 - -  2 6
Diptera  6  4  5  4  5  6 7
Trichoptera  4  2  6  2 -  4 13
Collembola  1 - - - - - 1
Sub-total 26 17 31 15 11 34 67

Total 29 24 41 24 19 39 84
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Taxa / Site St.1 St.2 St.3 St.4 St.5 St.5 Average

Platyhelminthes 0.63 0.05

Mollusca 3.02 1.56 4.38 1.67 0.52 1.74

Annelida 6.04 0.94 15.63 15.42 24.48 0.42 6.30

Crustacea

Insecta

Ephemeroptera 71.35 11.56 10.73 9.58 11.15 38.65 29.92

Odonata 0.21 0.10 0.31 0.31 0.31 2.19 0.76

Plecoptera 0.52 0.13

Hemiptera 0.21 0.10 0.21 0.13

Megaloptera 0.10 0.03

Coleoptera 0.31 0.10 0.21 0.15

Diptera 10.73 23.44 248.23 145.83 137.71 215.63 112.79

Trichoptera 3.54 0.21 0.21 4.48 1.35 1.72

Collembola 0.10 0.03

Sub-total 86.77 35.73 259.48 160.31 149.17 258.23 145.66

Total 92.81 40.31 276.67 180.10 175.31 259.17 153.75
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Site
Dominant species

1st dominant species (%) 2nd dominant species (%)

St. 1

Apr. Limnodrilus gotoi 47.83 Chironomidae sp.1 17.39

Aug. Chironomidae sp.1 23.28 Limnodrilus gotoi 16.38

Oct. Ecdyonurus levis 47.27 Chironomidae sp.6 16.36

Dec. Parafossarulus manchouricus 61.29 Ecdyonurus levis 11.06

St. 2

Apr. Chironomidae sp.1 59.55 Ephemera orientalis 20.22

Aug. Chironomidae sp.1 30.16 Ephemera orientalis 23.81

Oct. Chironomidae sp.1 65.38 Ecdyonurus levis 15.38

Dec. Chironomidae sp.1 29.03 Ephemera orientalis 22.58

St. 3

Apr. Chironomidae sp.6 54.37 Chironomidae sp.1 23.56

Aug. Chironomidae sp.1 36.89 Ephemera orientalis 31.07

Oct. Chironomidae sp.1 68.75 Parafossarulus manchouricus 6.25

Dec. Chironomidae sp.1 92.18 Chironomidae sp.6 4.65

St. 4

Apr. Chironomidae sp.1 51.81 Tanypodinae sp. 20.73

Aug. Chironomidae sp.1 59.54 Tanypodinae sp. 26.72

Oct. Chironomidae sp.1 80.43 Limnodrilus gotoi 4.35

Dec. Chironomidae sp.1 91.37 Chironomidae sp.6 3.81

St. 5

Apr. Chironomidae sp.1 51.64 Tanypodinae sp. 17.84

Aug. Chironomidae sp.6 56.74 Chironomidae sp.1 28.09

Oct. Chironomidae sp.6 65.52 Tanypodinae sp. 18.97

Dec. Chironomidae sp.1 86.39 Chironomidae sp.2 4.14

St. 6

Apr. Chironomidae sp.1 52.73 Tanypodinae sp. 22.95

Aug. Chironomidae sp.1 87.18 Chironomidae sp.6 4.70

Oct. Chironomidae sp.6 46.69 Tanypodinae sp. 33.73

Dec. Tanypodinae sp. 45.51 Chironomidae sp.1 31.67



6 8 .
(DI)

, 
. , 1

, . 
1

6 .
(H')

. 

Site Dominance index
(DI)

Diversity index
(H')

Evenness index
(J')

Richness index
(R1)

St. 1

Apr. 0.77 1.53 0.84 0.94
Aug. 0.44 3.02 0.86 2.60
Oct. 0.74 1.75 0.64 1.73
Dec. 0.67 2.30 0.63 2.20

St. 2

Apr. 0.77 1.90 0.66 1.66
Aug. 0.58 2.32 0.87 1.65
Oct. 0.91 1.29 0.81 1.51
Dec. 0.56 2.41 0.86 2.24

St. 3

Apr. 0.78 1.82 0.65 0.99
Aug. 0.71 2.08 0.70 1.50
Oct. 0.89 1.21 0.78 1.24
Dec. 0.97 0.51 0.21 0.76

St. 4

Apr. 0.75 1.88 0.61 1.40
Aug. 0.94 1.21 0.75 0.97
Oct. 0.89 1.00 0.48 1.11
Dec. 0.93 0.75 0.28 1.07

St. 5

Apr. 0.70 1.88 0.74 0.90
Aug. 0.84 1.654 0.61 1.23
Oct. 0.94 1.11 0.89 0.97
Dec. 0.91 0.88 0.32 1.24

St. 6

Apr. 0.76 2.00 0.62 1.57
Aug. 0.94 0.78 0.32 0.95
Oct. 0.79 1.80 0.56 1.68
Dec. 0.76 2.13 0.55 0.34
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Site ESB Environmental 
quality Needed action for watershed Grade of water 

quality Water saprobity

St.1 65 High Priority conservation Oligosaprobic

St.2 47 Good Conservation -mesosaprobic

St.3 91 Very high Top priority conservation Oligosaprobic

St.4 22 Bad Priority improvement -mesosaprobic

St.5 33 Poor Improvement -mesosaprobic

St.6 70 High Priority conservation Oligosaprobic
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