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Benthic Macroinvertebrates Fauna of Mt. Gwangdeok in Korea

KONG, Dongsoo - Jea Ha SONG - Bong Jun JUNG
Department of Life Science, Kyonggi University

ABSTRACT

Benthic macroinvertebrates fauna was investigated at Mt. Gwangdeok, Cheonan, Korea, from June
to October, 2021. 6 sites located around Mt. Gwangdeok were selected for quantitative sampling
(D-frame net: 3030 cm, mesh size: 1 mm) of benthic macroinvertebrates. As a result, total 91
species, 52 families, 16 orders, six classes in four phyla occurred. Insecta was 78 species composed
of 24 species in Ephemeroptera, seven species in Odonata, six species in Plecoptera, one species in
Megaloptera, seven species in Coleoptera, 12 species in Diptera and 21 species in Trichoptera.
Non-insecta was 13 species composed of one species in Platyhelminthes, seven species in Mollusca,
three species in Annelida, one species in Malacostraca and one species in Collembola. The dominant
species and the subdominant species based on individual abundance were Ecdyonurus kibunensis and
Chironomidae sp. with 17.0% and 15.5% of dominance respectively.

McNaughton’s dominanace index, Shannon-Weaver’s diversity index, Margalef’s spesies richness
index and Pileou’s evenness index, total ecological score of benthic macroinvertebrate community
(TESB) and average ecological score of benthic macroinvertebrate community (AESB) showed the
range of 0.43~0.55, 3.16~3.56, 3.72~5.27, 0.67~0.75, 86.5~129.5 and 3.80~4.03 respectively.
Xenosaprobic and cold species Baetis silvaticus, Drunella aculea, Sweltsa nikkoensis, and Pteronarcys

sachalina occurred, and a rare species Luciola lateralis appeared downstream.

Key words : Benthic macroinvertebrates, Luciola lateralis, Mt. Gwangdeok
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Fig. 1. A map showing the 6 sampling sites at Mt. Gwangdeok, Cheonan, Korea.

Table 1. Detailed information of the 6 sampling sites at Mt. Gwangdeok, Cheonan, Korea

Site A4 A% A= FA
< St 1 A o N:36°66'52.72" E:127°0228.15"  FAEE A FHT FYW FYe 22153
- St2 el shar N:36°67'33.92" E:127°0303.67"  EAET A B+ FEW F9z 7103
- St3 Y N:36°67'19.05" E:127°05'18.16"  FHE® AeHA T FUH F9e] 4253
- St 4 ERAAT  N:36°68'11.67" E:127°0645.75"  FAEE AHA T F9H F99] 772
- St5 A N:36°6729.70"  E:127°07'19.80"  FAHE MM FE FYW FHE 401-19
- St 6 BAAW  N:36°68'70.25" E:127°0790.25"  FAEE A FHT FYH B 185

3. ZAlaH

Zr AMER g, 38, &, FHAACZ A JHE P38k, D-frame net (30%30 cm, mesh 0.5
mm)& AHgste] FAE 1314 & 4] e 2ARE Sl AMA dETHFTEEE A AR
At AHE Az AP Yol Aol A Ethyl alcohol 95%° 143l 1, AdH = Suksle] A
EARE =2kl 3 Ethyl alcohol 80%¢°l X3}t
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nity, TESB)
Kong et al.(2018)°] we} AFE3}3ATHTable 2).

TESB=Y,Q,

=1
Q i 29 UF A A5 (=12, 3,4, 5)

) A NPT F5E HT A5 (Average Ecological Score of Benthic Macroinvertebrate
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Table 2. Classification scheme of the revised ESB and the recommendation of area control according
to the environmental status and the water quality standard (Kong et a/, 2018)

ESB Ecological description and

Environmental area control recommendation
Clas status Species Water
TESB AESB richness quality’ Area control
A Very good >95 >3.7 Very high Ia Priority protection
B Good >170 >3.1 High Ib Protection
C Moderate >30 >26 Moderate I Monitoring
D Bad >13 >2.1 Low I Restoration
E Very bad <13 <2.1 Very low N-VI Priority restoration

* 90 percentile level.
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St. 2 (Upstream) St. 2 (Downstream)

St. 4 (Upstream) St. 4 (Downstream)

St. 6 (Upstream) St. 6 (Downstream)

Fig. 2. Upstream and downstream photographs of 6 sites at Mt. Gwangdeok.
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Table 3. Physical environment parameters at the sampling sites (mean#standard deviation)

Site Substrate(%) Water velocity =~ Water depth tem\;]:rtZtrure Altitude
B C P G S (cm/sec) (cm) () (m)
St. 1 16 31 29 14 11 32.3+7.9 24.1£13.5 13.0£2.6 267
St. 2 16 30 23 16 16 39.1£2.1 15.2+54 15.0£2.8 202
St. 3 21 32 25 6 16 55.1£1.4 15.0£5.7 16.7£1.9 119
St. 4 0 18 24 23 35 40.3+12.7 15.244.0 17.743.3 113
St. 5 9 35 28 6 22 42.2+16.9 21.3+4.5 18.645.8 111
St. 6 16 36 33 6 9 52.146.3 28.6+5.7 18.0+4.8 82

* B: Boulder (>256mm), C: Cobble (64~256mm), P: Pebble (16~64mm), G: Gravel (2~ 16mm), S: Sand and silt(< 2mm).
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2). BE ZARAAFANAN th&E7(Semisulcospira libertina), “X] & | (Limnodrilus - gotoi), 7)F3F4ko]
(Baetis fuscatus), T7FF40|(Ecdyonurus  kibunensis), Lﬂ H3lFArol(Ecdyonurus levis), F-A3154ko]
(Epeorus pellucidus), 5-53+720|(Ephemera strigata), 118720 (Cincticostella levanidovae), ‘&= 3+
2Ao|(Teloganopsis punctisetae), =3+ F(Simulium sp.), ZTFHF-(Chironomidae sp.), =3o|EE=

ZU o ZU

(Rhyacophila lata), 717VE"2 =2l (Cheumatopsyche brevilineata), “&%F="& = (Hydropsyche orientalis)7}
=ik
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Feat AR AA A Z2utF spE A9 T ob AT TR sl (Ecdyonurus
kibunensis, 17.0%)<} 7N 31740 (Baetis fuscatus, 11.2%)% VEPRTE A -2 12} APl A T35}
FAFo|(St. 1, St. 4, St. 5), ZWT-F sp.(St. 2), HIE]F sp.(St. 3), /HEBFFA0|(St. 6) To| 42t $H
o2 Zd3Ith 23 ALl A= 2T sp.(St. 1, St. 4), RlIslFAro|(St. 2, St. 5, St. 6), 7N F3HF
2bo|(st. 371 $HF o2 E3 3 tH(Table 4).
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Table 4. Dominant species of benthic macroinvertebrates at the sampling sites

Site Dominance 1" dominant species (%) 2™ dominant species (%)
St 1 Ecdyonurus kibunensis 36 Chironomidae sp. 23
St. 2 Chironomidae sp. 37 Cincticostella levanidovae 18
St. 3 Simulium sp. 22 Baetis fuscatus 36
St. 4 Ecdyonurus kibunensis 34 Chironomidae sp. 47
St. 5 Ecdyonurus kibunensis 35 Cincticostella levanidovae 38
St. 6 Baetis fuscatus 27 Cincticostella levanidovae 33
Total Ecdyonurus kibunensis 26 Cincticostella levanidovae 25

2 2419 45 AF BT AP LEE 267mE DANSD B 5 Gk IR i}

FF0|(Baetis silvaticus), BSHF0|(Drunella aculea), 5273 (Sweltsa nikkoensis), S 1273 =2
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Table 5. Average of biotic indices at the sampling sites (mean+standard deviation)

Biotic. indox Site g1 St. 2 St 3 St 4 St. 5 St 6
Dominance index (D) 046:002 0534028  046£0.17 0512011  055:008 043001
Species diversity index (H) 3296021 316079 3.56:049  320:0.64 3294034  355:0.00
Species richness index (R) 3724065 4406031 480:054 4255169 504£048  5.27+0.14
Evenness index (J) 075:001  0.67:0.18 0725005 0712006  067:007  0.70:0.01

Table 6. Average of TESB, AESB and revised ESB at the sampling sites (mean*standard deviation)

Bitic. indox Site gt st. 2 st. 3 St. 4 st. 5 St 6
TESB &5+ W4 86.5+19.09 105.5£6.36 115+16.97 91.0+39.6 116.5£7.78  129.5+12.02
(A - D) B A A B A A
AESB AE5H % 4.03+0.04 3.98+0.08 3.80+0.24 3.90+0.28 3.91+0.22 3.80+0.04
(A-D) A A A A A A
=ESB AEoH B

B A A B A A
(A-D)
5. AJAFH
FE A 67 Aol gt 1=, 7 AN F 4R 67 165 523 9159 AXA thd T
0] Feiston), 2 ol vl & W 5 Opdel A e Ao has)
pRE kel ol=r7 gEAe] ek $AM o nEs Baw Ade) fHt
2 AR G2 vy AR Y% 28} F40 (Baetis sibvaticus), %’5}%01(Dmnella aculea), =

A7 =2 (Sweltsa nikkoensis), 2157 =2 (Pteronarcys sachalina) 5 38+ W4 TE°| =43}

A=, ol Aol HutH o QA wehe] A3 3wyt 2 mE Zor Hlh
HiglEo]l MAAR defA e & 2ARAYGY TAH sHREAL A FE e ofRglEe]

(Luciola lateralis) % 17NA|7} ERI= oL}, o1 A2 A& AlFA oz gletslr] Qs o] &+
o BPAe] Pl TRt 716 AV} ol Toldot & Aol

ol2gt Aol HFo] & W FYiY] FF el obF] wEks AlshA A % AALH
S8 Slo] mEElolof 2, sliole] wolsh Hi eyl AFE ARehn 54 2 4
A3} 9 gjeplde] BEg 499 oAsis Ad] Baw Aow poE,
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Appendix 1. Abundance (Ind../0.36m?) of benthic macroinvertebrates at the sampling sites

Site I 2
Scientific name St. 1 St.2 St.3 St.4 St.5St.6 St 1 St.2 St.3 St.4 St.5 St6
Phylum Platyhelminthes
Dugesia sp. 2 4 7 2 2 15 5 3
Phylum Mollusca
Cipangopaludina chinensis malleata 1
Semisulcospira coreana 1
Semisulcospira forticosta 10 7
Semisulcospira gottschei 10 3 1 1
Semisulcospira libertina 8§ 23 4 2 1 2 3 1 3 1
Radix auricularia 1
Physa acuta 3 7
Phylum Annelida
Eisenia sp. 1 2 1 1
Limnodrilus gotoi 5 8 4 18 2 1 6 4
Alboglossiphonia heteroclita 1 1
Phylum Arthropoda
Gammarus sp. 1 1
Collembola sp. 1 1
Acentrella sibirica 1
Baetiella tuberculata 4 3 6 7 3 8 1 3 36
Baetis fuscatus 40 68 16 35 130 4 11 102 13 14 75
Baetis silvaticus 4 29 2
Baetis ursinus 14 2 13 3 9 3 5
Labiobaetis atrebatinus 6 1 3 S 5 3 3 9
Nigrobaetis bacillus 1 1 1 1
Procloeon pennulatum 13 1
Ecdyonurus bajkovae 2
Ecdyonurus dracon 30 23 8 3
Ecdyonurus joernensis 1
Ecdyonurus kibunensis 113 227 83 58 168 78 3 24 15
Ecdyonurus levis 2 1 8 6 1 15 2 5 10 43
Epeorus nipponicus 12 1
Epeorus pellucidus 9 3 61 8 3 29 4 10 1 5 25
Epeorus maculatus 1
Paraleptophlebia japonica 1
Ephemera orientalis 4 1 2 3
Ephemera strigata 2 3 11 2 4 7 11 13
Cincticostella levanidovae 11 33 64 22 8 221
Drunella aculea 2 2 5 3

Serratella setigera 1
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Appendix 1. Continued

Site I 2~

Scientific name St.1 St.2 St.3 St.4 St.5St.6 St.1 St2 St.3 St.4 St.5 St.6

Phylum Arthropoda
Teloganopsis punctisetae 19 1 9 2 1 9 1 3 1 13
Caenis sp. 3 5 42 1
Atrocalopteryx atrata 1
Calopteryx japonica 1 7
Davidius lunatus 1 1 1 1
Ophiogomphus obscurus 1
Sieboldius albardae 1 1 1
Anotogaster sieboldii 1
Sympetrum vulgatum 1
Nemoura KUb 8 13 1 2
Paracapnia recta 2
Pteronarcys sachalina 2 1
Stavsolus KUa 1
Oyamia nigribasis 1
Sweltsa nikkoensis 1
Parachauliodes asahinai 1 1 1 1
Nebrioporus sp. 1
Stenelmis sp. 1
Eubrianax ramicornis 6
Mataeopsephus japonicus 1
Malacopsephenoides japonicus 1
Galerucella (Galerucella) KUa 1
Luciola (Luciola) lateralis 1
Antocha KUa 6 11 2 9 11 2 1 2
Tipula (Yamatotipula) latemarginata
latemarginata
Tipula KUa 14 3 4 1 1
Tipula KUo 1
Dixidae sp. 1 1
Simulium sp. 33 18 154 1 17 1 24 25 5 22 58
Ceratopogonidae sp. 1 3 4 2
Chironomidae sp. 14 23 83 13 124 42 42 28 10 88 10 12
Suragina KUb 1
Dolichopodidae sp. 2
Tabanus sp. 2
Ephydridae sp. 1
Rhyacophila KUa 1 2
Rhyacophila lata 1 4 4 10 1 3 3 1 2
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Appendix 1. Continued

Site " 2"
Scientific name St 1St 2 St3 St4St5St6 StlSt2St3St4stssts6
Phylum Arthropoda

Rhyacophila yamanakensis 2
Hydroptila KUa 1 2
Agapetus KUa 1
Glossosoma KUa 2 5 20 2 1 1
Wormaldia KUa 8 48 9 5 2 5 3
Cheumatopsyche brevilineata 2 3 1 3 10 9 10 24 51
Cheumatopsyche KUa 10 1 16 1
Hydropsyche kozhantschikovi 19 8 1 58 2 6 56
Hydropsyche orientalis 2 5 2 1 39 7 1 11 13
Hydropsyche valvata 3
Nothopsyche KUa 1
Goera japonica 2
Apatania KUa 7
Lepidostoma KUa 25 5 1 4
Lepidostoma KUb 1 12 5 1 37 3 3 4
Ceraclea KUa 1 7
Ceraclea KUc 1 3
Mpystacides KUa 1 1
Oecetis sp. 5 2

9 & 25 28 35 29 30 33 18 25 26 17 30 36

Z 4527 WA 311 634 710 170 478 489 182 181 286 188 218 680

* Collected by qualitative sampling.
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Appendix 2. The species of benthic macroinvertebrates appeared at Mt. Gwangdeok

Semisulcospira coreana Semisulcospira forticosta

Semisulcospira libertina Baetis fuscatus

F o H‘Wt

Ecdyonurus levis

Cincticostella levanidovae Teloganopsis punctisetae
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Appendix 2. Continued

Simulium sp.

Rhyacophila lata Cheumatopsyche brevilineata
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Appendix 3. The specific species of benthic macroinvertebrates appeared at Mt. Gwangdeok

Baetis silvaticus

Pteronarcys sachalina

Luciola (Luciola) lateralis




