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in Mt. Kookmang, Chungju
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ABSTRACT

An ecological survey was conducted to examine the characteristics of benthic macroinvertebrate
community inhabiting adjacent streams originated from Mt. Gukmang in July 2007. The benthic
macroinvertebrate taxa represented total 60 species belonging to 15 orders, 6 classes and 4 phyla from
the qualitative and quantitative sampling. Among these, a total of 47 aquatic insect species (78.3%)
were comprised of the major groups in all communities. The relative abundance of Ephemeroptera,
Diptera, Platyhelminthes and Trichoptera was 55.5%, 15.4%, 9.4%, and 8.8%, respectively. According
to results, ephemeropteran species were major dominant taxa. The primary dominant species was
Baetis fuscatus (19.0%) followed by Ecdyonurus kibunensis (16.5%), Dugesia sp. (9.4%), Chirono-
midae sp.1 (5.9%), and Baetis silvaticus (5.0%). The average values of dominant index (DI), diversity
index (H'), evenness index (J'), and species richness index (R1) were 0.485(0.093), 3.201(+0.311),
0.791(£0.054), and 2.452(+0.750), and the water quality of all sites was oligosaprobic in average.
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2 54 A A (stream ecosystem)2t F-2THAllan, 1995; Home & Goldman, 1994; Hynes, 1970;
Minshall, 1988).

S A e 2l (stream ecosystem)= E0] 22+ 71 F2E mel S a0le] A&Ho g sty 1 X

of Agsled Malsts AEY THRE dEe 553 AHA(Allan, 1995; Horme & Goldman, 1994;
Hynes, 1970; Vannote et al., 1980)Z A& 743 HAE L@ E o] Foxit) A& 449
< oA Arkaf, aRjAp D FeatE R ¢ Jlow, AhRbE 2 (algae) 9t tE 2] = (macrophyte),
7R AMA BT A FEE, ofF B AT, 223 Sl W eoket o] 2 nAE
2 fEH) o]5 7} o | (trophic level)= A= 4712 BAE AZAE 0] Ho]Al(food chain)S

o]F11, o]5°] WA ¢siA Ho|k(food web)& Tt HolAkES SHHAEAISY 7eE T
a7 ek o WA AR Rt opy gl sPAYEAl] S-S W rtshe A0t 7= SrHAllan,
1995; Hynes, 1970; Rosenberg & Resh, 1993; & &, 1993).
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TAY o 2A FQ3FCHHynes, 1970; Ward, 1992; William & Feltmate, 1992) 2 3H A El A
o] opket s alFt M2 wat A3 o] thekstal, FE g EHO}O# sl Wh-g-she
o] Boer® FFAYTE AFET ofe}, A RFOE o|&EH e § SE&ATNE T2 ATt
FTthBoon, 1988; Dudgeon, 1994, 1995; Minshall, 1988; Reice & Wolemberg, 1993; Rosenberg & Resh,
1993).
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Fig. 1. Sampling sites in survey area, Mt. Kookmang.
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A NFFHFEEY 2 EFT T FAEETY AT (1988, 1995), McCafferty (1981),
Kawai (1985), Merritt & Cummins (1984, 1996) 2 Peckarsky et al. (1990) 52 112 3l F3 3t
£3), T5HF & mnlslEAol FE Wl 5(1998)S Fasls]a, ZUT-RFE Wiederholm (1983)2 o]
ofo] o e, 53] A7, A4, 771 Fel, abdominal tuble®] -, JRe] FH) T 54 aelst
o] Aoz I FF(family level)oll A F3HATE T3, AAFTERFE ALZ(1990) 2 H 5(1993)<,
H0F 2 FHEETF 52 [MHE(19653, 1965b, 1965c), Pennak (1989) B! Peckarsky et al. (1990)< ©|
&3t stk e E e AA 9 s dmITFHARETEAS, 1994 daEEY
A(@=s=TT43, 1997)°l Ast] 2dsksin

4,
AR 2 718 % e BHLEAS o§ARL FAE AR 74 24 Axvie Lol
0smel 47 olatel Sglon, o Wt Azpggon A9 Bol
g3 Ltol o9} £A1S 24 E o Aol gk Abo]e] Eo] 22 ZA 519 Craig methodol] W
o A
Craig method: U=+/[2g(D>»—D))]

U: Water velocity (cmy/sec)

g: Force due to gravity

Dy: Water height when ruler parallel to the flow
D,: Water height when ruler right angle to the flow

5. THTEZEAH

A ER FgHor Y ARZRE 28T BRwe] $2 vlasld FANAS, $HE,
SACA D], AEARH), FEFEAFR]) D FEEAFNE AESAT. §9 2AE50]
A= Mo Ao A22 Tl A&t 2E2ANAFE N, i 2 AAFEN, 2
ZH25E 5, AISAE AAFE N, A2 E AAGFE Met & ), oefe] 2oz TP 5
gtk FHAF BAdE LAY L Balo] Qoln Aawhe o] 4519

pr= NN McNaughton(1967)
s N,
- Z:‘,l plog,p;, [ D= 1\}] Shannon-Weaver(1949)
Rl = 51 Margalef(1958)
In NV g
J= Pielou(1975)
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Table 1. Physical environments at each site in Mt. Kookmang

Site Altitude Wate{ temp. Stream width Water width Water depth Velocity

(m) (€) (m) (m) (cm) (cm/sec)

St.1 175 18.7 5~10 1~15 25.1 70.0

St.2 191 17.9 3~5 0.5~15 25.9 80.9

St.3 153 18.2 8~10 3~5 29.2 132.1

St.4 216 17.8 5~10 1~2 14.8 105.6

St.5 121 184 8~10 1.5~3 235 447

St.6 132 18.9 30~40 5~15 292 90.7
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Table 2. Species list of benthic macroinvertebrates occurring at survey areas

Species name Common name
Phylum Platyhelminthes HYsEw
Class Turbellaria 47
Order Tricladida Cdies

Family Planariidae Z gl ot}
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Species name

Common name
1. Dugesia sp. et ®
Phylum Mollusca AATEE
Class Gastropoda A
Order Mesogastropoda TEESE
Family Pleuroceridae t&7] 7%
2. Semisulcospira libertina ==
Order Basommatophora 71ek=
Family Lymnaeidae Edvjol7}
3. Austropeplea ollula of 71 BTyl
4. Radix auricularia =290
Family Physidac AEol B syoln}
5. Physa acuta AEo|EET o]
Family Planorbidae ol &g |}
6. Gyraulus convexiusculus ol EE o]
7. Hippeutis cantori 47g teote] EE v o]
8. Polypylis hemisphaerula Hj FEEol 2] By o]
Family Succineidae AE-5-o]
9. Oxyloma hirasei WA E-5-7] 0]
Phylum Annelida R
Class Oligocheata LlRskAL
Order Archioligocheata EA|Fol &
Family Tubificidae AR o]
10. Limnodrilus gotoi AR o]
Class Hirudinia Am g7
Order Rhynchobdellida S &
Family Glossiponidae |2 A 2]
11. Alboglossiphonia lata /g A A= 2]
Order Arhycobdellida gAE &
Family Erpobdellidac =A%
12. Erpobdella lineata S
Phylum Arthropoda AN SER
Class Crustacea Ay
Order Amphipoda laeans
Family Gammaridae AN 52
13. Gammarus sp. AA-F
Class Insecta T
Order Ephemeroptera ah-FAto| &
Family Baetidae zulELRAte] )
14. Acentrella gnom M LsHdol
15. Acentrella sibirica FLotFo]
16. Baetis fuscatus 7\ &EapFAbo]

17. Baetis silvaticus
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Species name Common name
18. Baetis ursinus g ohFAtol
19. Cloeon dipterum R34
20. Labiobaetis atrebatinus d&lFAtol
21. Nigrobaetis bacillus K el
22. Procloeon maritimum 2+ 31 2] 5} F4to]
Family Heptageniidae el Aol 1t

23. Ecdyonurus joernensis

24. Ecdyonurus kibunensis

25. Ecdyonurus levis

26. Epeorus curvatulus

27. Epeorus pellucidus

Family Leptophlebiidae

28. Choroterpes altioculus

Family Potamanthidae

29. Potamanthus(Potamanthodes) formosus
30. Rhoenanthus(Potamanthindus) coreanus
Family Ephemeridae

31. Ephemera orientalis

Family Ephemerellidae

32. Serratella setigera

33. Uracanthella rufa

Order Odonata

Family Calopterygidae

34. Calopteryx atrata
Family Gomphidae

35. Davidius lunatus

36. Onychogomphus ringens
Family Libellulidae

37. Sympetrum eroticum

Order Plecoptera
Family Nemouridae
38. Amphinemura coreana
39. Nemoura KUb

Order Hemiptera
Family Corixidae
40. Micronecta sedula
Family Belostomatidae
41. Muljarus japonicus

Order Megaloptera
Family Corydalidae

42. Parachauliodes continentalis
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Table 2. Continued

Species name Common name
Order Coleoptera sk e
Family Dytiscidae iR
43. Potamonectes hostilis S| =EH)
Family Hydrophilidae Euo]2
44. Helochares striatus ZEduo]
Order Diptera a2 =
Family Tipulidae Zo =
45. Antocha KUa 3204 KUa
46. Dicranota KUa of| 7124t} KUa
47. Tipula KUa 2049 KUa
48. Tipula KUb Z}thH] KUb
Family Simuliidae vl 7}
49. Simulium sp. Hyle]F
Family Chironomidae Zu-3}
50. Chironomidae sp.1 25 sp.
51. Chironomidae sp.4 Zu R sp.4
52. Tanypodinae sp. 2R
Order Trichoptera st
Family Rhyacophilidae ezt
53. Rhyacophila nigrocephala Ao Bdn
Family Hydroptilidae o=z}
54. Hydroptila KUa g¢=2 KUa
Family Glossosomatidae Feid g3t
55. Glossosoma KUa FeI T KUa
Family Hydropsychidae =3
56. Hydropsyche kozhantschikovi g =T
57. Hydropsyche orientalis TFEdE
Family Goeridae 7IA G =2 2}
58. Goera japonica JEIP L
Family Lepidostomatidae YR =g}
59. Lepidostoma KUa W 2AE T KUa
60. Lepidostoma KUb Y 2H 9= KUb
Total species number 60
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125771 2L 7%(AATET 13.3%, FFEEE 5.0%, AFeE=T 2 4474 44 1.7%)
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2 e o] ZHh 13.3%S AR5 thFig. 2). Gk s AY dE ERele & 5
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Non-insects
e 21.7%

b
Diptera “\_Ephemeroptera
13.3% 33.3%

Fig. 2. Species composition of major taxa inhabiting at survey area.
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Table 3. Species numbers of benthic macroinvertebrates at each survey site

Taxa / Site St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 Total
Platyhelminthes - 1 1 - 1 1 1
Mollusca - 3 3 - 4 7 8
Annelida - 2 1 - 1 3 3
Crustacea - - - 1 - - 1

Ephemeroptera 9 7 6 7 3 14 20

Odonata 1 1 - - 1 1 4

Plecoptera - - - 2 - - 2

Hemiptera - - - - 1 1 2
Insecta Megaloptera 1 - - - - - 1

Coleoptera - - 1 - - 1 2

Diptera 4 3 2 6 3 4 8

Trichoptera 4 3 3 2 3 4 8

Total 19 14 12 17 11 25 47
Total 19 20 17 18 17 36 60

Fig. 3. Species frequency of major taxa at each survey site.

RE ZA A Bt NAF 2T 817.6(:387.9) MAI/mMERE ZAFE o™, ZF ZARA Sl A]
St. 47} 1,261.1 MAMZ 718 =2 MAG @S Bl v, St 32 261.1 7Hiﬂ/m2i N e
AAGF B2LFS BATHTable 4, Appendix 1). |4 % T2/} Atk AL ZHZF A 9 wizb7A 2

ZAPZE] A2 9] $4A7) Acke A ojulaid). @3, AA) Z8Fo] | %10 B2A} 16F Z3)
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Other insects
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Fig. 4. Percentage of individual numbers of major taxa in survey area.
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Table 7. Individual numbers of major taxa at each survey site (inds./m?)

Taxa / Site St. 1 St. 2 St 3 St. 4 St. 5 St. 6 Total
Platyhelminthes - 3333 389 - 333 55.6 461.1
Mollusca - 100.0 333 - 88.9 29.6 251.9
Annelida - 116.7 5.6 - 222 37.0 181.5
Crustacea - - - 66.7 - - 66.7

Ephemeroptera 450.0 416.7 122.2 927.8 283.3 5222 2,7222
Odonata - - - - - 74 74
Plecoptera - - - 222 - - 222
Insecta ~ Megaloptera 5.6 - - - - - 5.6
Diptera 88.9 127.8 16.7 183.3 77.8 263.0 7574
Trichoptera 722 11.1 444 61.1 77.8 163.0 429.6
Total 616.7 555.6 183.3 1,194.4 438.9 955.6 3,944.4

Total 616.7 1,105.6 261.1 1,261.1 583.3 1,077.8 4,905.6
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Fig. 5. Percentage of individual numbers of major taxa at each survey site.
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3. TRAF

S Arje) 7 2AH Y TRAFE Table 63 Lok BE 2AKHAN AEE BE $HE
AHDDE 0485(+0.093), F THEEAIFH)E 3.201(20.311), HiF FEEAFI)E 0.791(0.054),

PN
2
P FFELEAFRI)E 2.452(+0.750) 2 LFERsTH

Table 5. Dominant species and dominant rates at each survey site

Dominant species

site Ist dominant species (%) 2nd dominant species (%)
St.1 Baetis fuscatus 26.1 Ecdyonurus levis 234
St.2 Dugesia sp. 30.2 Baetis fuscatus 28.6
St.3 Acentrella sibirica 19.1 Epeorus pellucidus 149
St.4 Ecdyonurus kibunensis 40.1 Baetis silvaticus 16.3
St.5 Ecdyonurus kibunensis 39.0 Semisulcospira libertina 114

St.6 Baetis fuscatus 29.2 Hydropsyche kozhantschikovi 124
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Table 6. Community index at each survey site

Index / Site St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 Mean
Dominance index(DI) 0.495 0.588 0.340 0.564 0.505 0.416 0.485(+0.093)
Diversity index(H') 3.258 2927 3473 2926 2.968 3.650 3.201(x0.311)
Evenness index(J") 0.797 0.769 0.889 0.732 0.802 0.759 0.791(x0.054)
Richness index(R1) 2491 1.855 2516 2.101 1.884 3.867 2.452(£0.750)
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(a) Dominance and Diversity index (b) Evenness and Richness index

Fig. 6. Variation of community index at each survey site.
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Appendix 1. Species and individual numbers of benthic macroinvertebrates collected at each study site in Mt.

Kookmang (inds./m?, @ occurrence in qualitative sampling)

Species name St. 1 St. 2 St. 3 St. 4 St. 5 St. 6
Dugesia sp. 3333 389 333 55.6
Semisulcospira libertina 66.7 37
Austropeplea ollula ° 5.6 o
Radix auricularia 74
Physa acuta 55.6 222 18.5
Gyraulus convexiusculus 444 16.7
Hippeutis cantori 5.6 o L]
Polypylis hemisphaerula (]
Oxyloma hirasei 5.6 o
Limnodrilus gotoi 44.4 222 29.6
Alboglossiphonia lata 37
Erpobdella lineata 722 5.6 37
Gammarus sp. 66.7
Acentrella gnom 74
Acentrella sibirica 50.0 333
Baetis fuscatus 161.1 316.7 222 77.8 389 314.8
Baetis silvaticus 38.9 205.6
Baetis ursinus L 5.6
Cloeon dipterum ° o o
Labiobaetis atrebatinus o [ ]
Nigrobaetis bacillus 11.1 66.7
Procloeon maritimum 16.7
Ecdyonurus joernensis 14.8
Ecdyonurus kibunensis 11.1 61.1 5.6 505.6 227.8
Ecdyonurus levis 1444 11.1 444 18.5
Epeorus curvatulus 50.0 L
Epeorus pellucidus 27.8 27.8 389 278 37.0
Choroterpes altioculus 74
Potamanthus(Potamanthodes) formosus 37
Rhoenanthus(Potamanthindus) coreanus 37
Ephemera orientalis 333
Serratella setigera 5.6 14.8
Uracanthella rufa 333
Calopteryx atrata o
Davidius lunatus o
Onychogomphus ringens 74
Sympetrum eroticum o
Amphinemura coreana 5.6
Nemoura KUb 16.7
Micronecta sedula [
Muljarus japonicus o
Parachauliodes continentalis 5.6

Potamonectes hostilis [ ]
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Appendix 1. Continued
Species name St 1 St. 2 St. 3 St. 4 St. 5 St. 6

Helochares striatus o
Antocha KUa 5.6 38.9 5.6 100.0
Dicranota KUa 11.1
Tipula KUa 5.6
Tipula KUb °
Simulium sp. 444 94.4
Chironomidae sp.1 27.8 27.8 11.1 66.7 389 1185
Chironomidae sp.4 61.1 5.6 333 40.7
Tanypodinae sp. 11.1 5.6 37
Rhyacophila nigrocephala 11.1
Hydroptila KUa 5.6 11.1 18.5
Glossosoma KUa 5.6 37
Hydropsyche kozhantschikovi 5.6 11.1 1333
Hydropsyche orientalis 11.1 o 5.6
Goera japonica 222 61.1 74
Lepidostoma KUa o
Lepidostoma KUb 444 55.6 16.7

Species number 19 20 17 18 17 36

Individual number 6167  1,1056  261.1 1,261.1 5833  1,077.8




