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Characteristics of Benthic Macroinvertebrate Community
at Mt. Namsan, Seoul

BAE, Kyung Seok - Sang Yeoul LEE - Seog Ju CHO - Jong Cheol YOON
Seoul Metropolitan Goverment Research Institute of Public Health and Environment, Korea

ABSTRACT

To understand the water system of Mt. Namsan(232.1m) and establish the restoration method of
the ecosystem, we surveyed on the benthic macroinvertebrate community at 7 sites of Mt. Namsan
from August to November, 2004. Survey sites were included of 3 sites of artificial ponds, 3 site of
mountain tributaries and 1 site of domestic sewage channel. The benthic macroinvertebrate fauna were
42 species. Among them, 27 species of aquatic insects were included 11 species in odonta, 5 species . -
in diptera, 3 species in ephemeroptera, 3 species in hemiptera, 3 species in coleoptera and 2 species
in trichoptera, and 15 species of non-insects were included 9 species in mollusca, 3 species in
annelida, 2 species in crustacea and 1 species in platyhelminthes. Benthic macroinvertebrates occured
36 species at 3 artifical ponds and 13 species at 4 tributaries. Species number at natuaral study field
pond and Cheonghak pond was 25 species and 18 species, respectively. Average individual number
was 294 inds/0.81m” at 3 ponds and 50 inds/0.81m” at 4 tributaries. Individual number of natuaral
study field pond and Cheonghak pond was 361 inds/0.81m> 438 inds/0.81m’ respectively. So,
species and individual numbers of benthic macroinvertebrates at 3 artificial ponds were more
abundant than 4 tributaries. Species diversity indices were 1.88 at 3 ponds and 0.79 at 4 tributaries,
and species diversity indices of 4 tributaries were very low.
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Table 1. Analysis data of water quality at Mt. Namsan in Seoul (Aug. 27 ~Nov. 4, 2004)

Artificial ponds

Item St.1(Jayeonhakseup site) St‘2(Cheongh:z‘1k Pond) St.3(Yaoe botanical garden Pond)
Aug. Oct. Nov. Aug, Oct,| Nov. Aug. Oct. Nov.
pH 75 82 8.8 86 63, 17 97 85 8.8
DO(mg/l) 12.0 124 13.1 120 11.7 132 107 102 10.5
BOD(mg/l) 0.7 12 04 22 23 14 78 2.1 26
COD(mg/l) 39 26 20 32 34 ‘ 39 8.1 32 35
SS(mg/l) 6.0 72 12 12 04 | 04 14.0 24 6.8
T-N(mg/l) 5270 5072 5360 0344 0560 0898 1272 0128 0302
T-P(mg/l) 0019 0024 0010  0.005 0.0055 0014 0005 0005 0.019
f\:’ g\l (mg% P \p ND ND ND  ND 13 ND ND ND ND
g‘h‘/’&ﬁggﬁgn 9.0x10°  40x10°  3.0x10°  14x10° 1.1><1(f)6 71x10°  14x10°  4.0x10°  4.0x10°
Tributmies
ltem St4(Lower Part of St.5(Upper Site cj>f St6 St.7(Upper Site of Yaeo
Jayeonhakseup Site) Yejang-dong) Botanical Garden)
Aug. Oct. Nov. Aug. Oct. iNov. Aug. Aug. Oct. Nov.
pH 75 8.0 83 73 75 je.s 7.7 89 82 9.1
DO(mgl) 10.0 104 10.8 92 119 92 68 9.0 92 142
BOD(mg/l) 0.7 09 06 06 09 09 25 03 06 02
COD(mg/t) 39 3.0 41 30 46 ;3.7 36.6 38 32 32
‘
SS(mg/l) 26 52 57 04 16 08 540 252 156 192
T-N(mg/l) 3270 333 3336 L0% 1568 2012 12528 9384 8752 10440
T-P(mg/l) 0019 0019 0038 0005 0005 0010 1738 0005 0005  0.024
S: g:ml,«:/i . \0 ™MD ND ND ND D ND NDND D
(TI\‘/’;;‘I'\U(;(‘)’:;:)’" 9.0x10°  5.0x10°  40x10° 9.0x10° 22x10° 41:.2><103 17x107 90x10> 7.0x10*  6.0x10°
|
2o] FFA A B FFe AAYFIE MAs JoH, 0|82 F A7 7 ERTh H5A
ZEFAAE AATE 20 214%E AAFH N, YrA] EFTES &F FE°| 28 3
th AAEEY AR HSukEe AR Y] YL FE ‘4"‘3 T35 0] lof 90l 52 =T
3 AAFTBRI Ao FaF BAL AT ok
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Table 2. Benthic macroinvertebrates at Mt. Namsan in Seoul, Korea (Aug. 27~Nov. 4, 2004)

2004
Taxa
‘ Aug. Oct. Nov.
Phyllum Arthropoda ZEFE £
Class Insecta =% 7
Order Ephemeroptera 3}5-2to] 2
Family Baetidae #Lm}e}F4do] 1}
1. Alainites muticus %5} 0] 0
2. Baetis fuscatus 7]} 24k0] 0
3. Cloeon dipterum F'27]5F5-24o0) ] 0 o] 0
Order Odonata Z#}e] &
Family Coegnagrionidae A74A}2] =}
4, Ischnura: asiatica o}A oA A} ) 0 ' o] 0
5. Cercion hieroglyphicum S-ZARAA= 0
Family Aeshnidae 3}z 3}
6. Anax parthenope julius G7AAE] C o] 0
7. Anax KUa $32}8] KUa 0
Family Libellulidae 2:A}2] =}
8. Pantala flavescens B7A7ZA ] 0
9. Orthetrum lineostigma EZD A2 0 o’
10. Orthetrum speciosum B3Ae] 0 o] 0
11. Orthetrum melania ZR7R}e) 0
12. Orthetrum KUa 2#7}2] KUa 0
13. Sympetrum eroticum Fero]|ERAAE] - 0
14. Sympetrum kunckeli B8 ZE4A} e o]
Order Hemiptera =¥ A] =
Family Notonectidae £33 AXA =
15. Notonecta triguttaia %78 Q27| 0 0
Family Geridae AF#o] =}
16. Aquaris insularis Ag7o] . o)
17. Gerris nepalensis Q&g 0] o -
Order Coleoptera @3 g =
Family Dytiscidae 247] =}
18. Platambus fimbriatus =8| 7] 24 0
19. Agabus japonicus “&Z-E7) 0 o}
20. Agabus browni ZZ-247) o)
Order B8] &
Family Culicidae 27| 3}
21. Culex sp.1 BR7) sp.l 0
Family Chironomidae 2t =}
22. Chironominae sp.1 2w sp.1 : o] 0 0
23, Chironominae sp.2 27 sp.2 0 0 o)
24, Chironominae sp.3 ZW- sp.3 0 0 0
25. Chironominae sp.4 2w spd o]

Order Trichoptera g% 2
Family Osychomyiidae 2= 3} .
26. Psychomyia KUa B2% | KUa 0
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Table 2. Continued
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Taxa

2004

Oct.

Nov.

27.

28.

29.

30.

3L

32.

34

35.
36.

37.

L) L

40.

41.
42,

8.
9.

Family Rhyacophilidae E2=3]
Rhyacophila kuramana AZE2TH
Class Crustacea 7172+ 7%
Order Decapoda 47 &
Family Cambaridae 714 3
Cambaroides similis 7}
Order Amphipoda T2t &
Family Gammaridae 4] 3}
Gammarus sp.l EA-F sp.l
Phyllum Platyhelminthes H¥ 55 &
Class Turbellaria 2% 7+
Order Tricladida 41713 &
Family Planariidee Ze}i}e]o} 7
Dugesia japonica Eejviz]o}
Phyllum Annelida $55E &
Class Oligochaeta W15 7%

Order Archioligochaeta Ex]%o] &
Family Tubificidae 2x|%j¢] 7}
Limnodrilus gotoi AX| 2 o]

Family Naididee B2 0] 3}
Naididae sp.] Ex]& o] sp.l
Class Hirudinea #»jz] 7

Order Arhynchobdellida &A™ &

Family Hirudinidae A2} =}

. Hirudo niponica 70}

Phylum Mollusca UHEE &
Class Gastropoda - 7}
Order Mesogasiropoda £5-& &
Family Viviparidae ¥=$-8¢] 3}
Cipangopaludina chinensis malleata =9- 0]
Family Bithyniidae 4]-$-%0] 3}
Parafossaruls manchouricus 4320
Gabbia misella B54]3-Fo]
Family Pleuroceridae T}&7] 3}
Semisulcospira coreana FATHE7]
Order Basommatophora 7|9t &
Family Lymnacidae S@3)o] 3}
Lymnaea awricularia E230]
Austropeplea ollula 7)1 225 o]
Family Physidee 9|82 3}
Physa acuta Y E0| &2 o]
Family Planorbidae T=olg}Egso] 3}
Hippetis cantori 7 Feole) B g o]
Polypilis hemisphaerula ¥} 33T=o}2] &2 0|

e

Seasonal species number

30

25

17

Total species number

)
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Fig. 2. Species composition according to the major taxa of benthic macroinvertebrates
at Mt. Namsan in Seoul {Aug.~Nov., 2004).

Table 3. Seasonal species and individual number of benthic rﬁacroinvertebrates(lnds/ 0.81m"} at the water
system of Mt. Namsan in Seoul {Aug. 27~Nov. 4, 2004)

Artificial pond Tributaries
Species « Individual No.
Stt St2 St.3 St4 St.5 St.6 St.7
Species 17 14 5 2 6 2 4
Individuals 186 191 25 103 14 3 20
Ist survey Total species . 24 9
(Aug. 27 - 31) Mean individuals 134 35
Total species . 30
Mean individuals 71
Species 14 11 3 3 1 - 2
Individuals 110 220 8 10 11 - 16
2nd survey Total species 21 5
(Oct. 14) Mean individuals 113 12
Total species - 25
Mean individuals 63
Species 12 9 1 2 1 - 2
Individuals 65 77 1 12 2 - 4
3rd survey Total species 16 3
(Nov. 4) Mean individuals 43 6
Total species 17

Mean individuals 27
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ZAAE ANTHZEE] SHWEL Table 2 2 33 2T} 890 A40] Fold AHRH 2%
BHE % 30502 FATFRIL 0%, HIFHEFFIL 1050]910H 71ed 2AL) eI Ao
o= FAFTSY} BT BE A UEE 702/ YTk SAERE 37 AFARNM 4Z, 4
A AT 9T AR Frpgo] TR 1080 FAY ANTAZERAL 5 25
Folu, FATF 15%, MIFAEF 10302 Yeigth Ldde 17502 339 241 2835}
4 Ak | |

AT AR, AIA, oY =Y AR F I AFARFH 409 ARE TES
o EEFTH AATEEF] RIS FRIUT F A 71T F 3709 AFARAAE 36%0]
st o, 4] AFAME 3F0] e Bl E AA ] AFETE Q9F oz 24
¢ AR U o2 TEt FEo] 23t UTHTable 4, Fig. 3). JAFAR S = Ad g
ARo] 26502 7P ThFsHA A4sta lom, s vk A GAE 18F 22 Hlw
2 T FEo] MAskaL e o4 EY ARAE 65Tl A4sta AUk AATET AR
3 AR E el VAR PARe] ga 2ul 59 £371 Bor, AQddsd ARe Axe B
EEEAAE, A=A T 9%l AR = oo HFAL, BHRAE T 6F0] A
1159 A 72 AR E F Ak =T A e dATE B9 4570, FHEok]
=2%0] F 6] AFIAT 51T W Fo2E LAl BeoRTE FAA AdE
% ]
o

N

5
AR, AR D ok EY AR BAld] AT AASGFL AT AT ALE
e, o] ¥ AFdA Edste 7St A= AHsta AT = 8F
T S AAE A8t e ALE UETE ol Ed AR ko] YHo] ofd
&3} Apgdo] 2 AHFo R 9T £AE gt die &old 2o ® UEhou tE ARE
o Hls Aalehs BEY] F57F &3 AA veiva itk 399 dRe £33 wE #e e
o] 2d 4 glon, ofdEY ARE BEFAd YR AAsA 1 AEo] Ao AT
AE ARz 248 AR FY IR EH R A2l &oldt=E fxdte 20| BEd e W
ctoz HejAth Sz B u) 37 9% HE MALEE 20474:/0.81m’ 2 47] ZAF<] 5070
0.81m’o] H]3] 433 FEG Aoz Jehygth 9wt e FA 7 488A4A/0.81m’, A e
& AR 36IAA0SIM'E FAAAFTE 4D8) FREA Vehhort oplE Lol A4 34744
08Im’ 2 THE AR Hlg] AALEsL 9 HL Ao Z ey} (Table 4, Fig. 4).

o

==

@ AF 59

439 AR E BF 3F0] 25 AF AR AEPH v[o) 3] dE=L
WTHTable 4, Fig. 3). AWE ERFFE 2~6F2E 4% 99 AF7 /M8 Blou A58 &
F4E 49 Nddith AR ANLEE 9~ 12574081’ S FLF ] AAL=rt M
Az, AR SF7E 21A08Im'E FH R Folhth AATFE B AR 125744

0.
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Table 4. Species and individual number of benthic macroinvertebrates(inds/0.81m%) at the water system of
Mt. Namsan in Seoul during the whole period (Aug. 27 ~Nov. 4, 2004)

Artificial ponds Tributaries
Species Name
St.1 St2 St.3 St4 St.5 St.6 St.7
1. Alainites muticus 73231524 0] 1
2. Baetis fuscatus 7Y 558}34to] 8
3. Cloeon dipterum 27| 8}540] 218 104 2 1
4, Ischnura asiatica ©FA oM ZALE] 7 37 5
5. Cercion hieroglyphicum SZ27Ag) 6
6. Anax parthenope %342 4 1 1
7. Anax KUa $37}2] KUa 1 1
8. Pantala flavescens B34 1 16
9, Orthetrum lineostigma E-ZH7A}E] 8

10. Orthetrum speciosum DZA}E) 8

11. Orthetrum triangulare melania ERRAE 2

12. Orthetrum KUa BAAE] KUs 5

13. Sympetium eroticum F2do]Z2x}E] 1

14. Sympetrum kunckeli BB ZE2A)E) 16

15. Notonecta triguttata 78| G A7) 2

16. Aquaris paludum 37 0] 2

17. Gerris nepalensis QA2g70] I

18. Platambus fimbriatus =€) 7| SE47 3

19. Agabus japonicus FEEHY l

20. Agabus browni ZFZEHY I 4

21. Culex sp.1 Z1R7] sp.l 1

22. Chironominae sp.] ZW sp.1 11 128 2 6 3

23. Chironominae sp.2 Z W sp.2 18 3

24. Chironominae sp.3 ZW+ sp3 5 3 4 3

25. Chironominae sp.4 Z0} sp4 2 : ’

26. Psychomyia KUa BS2x# KUa 1

27. Rhyacophila kuramena A S-22 =g 1

28. Cambaroides similis 7}A) 3 2 1

29. Gammarus sp.l GAYS$- 24. 119 23

30. Dugesia japonica Zth}a)o} 16

31. Limnodrilus gotoi A3 0] 10 72 3 3

32. Naididae sp.] EX]g o] : ' . 2

33. Hirudo niponica 7€ 2

34. Cipangoparudina chinensis ¥= o} I

35. Parafossarus manchouricus 2)-$-2) o] 12

36. Gabbia misella BF4]-37 0] 2

37. Semisulcospira coreana FTIE7) 1

38. Lymnaea auricularia Z2so] 1

39. Austropeplea ollula o}7]Z25}0] 2

40. Physa acuta 9E0]Z 25 o] 17 14

41. Hippetis cantori 3 ¥Eole]BEsio| 38

42. Polypilis hemisphaerula ¥} EFE0] 2| B2 5ol 7
Species number 26 18 6 -3 6 2 7
Individual number 361 488 34 125 27 9 40

Total species number 36 13

Mean individual number 294 50
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Fig. 3. Species number of benthic macroinvertebates at each site of Mt. Namsan
in Seoul (Aug.~Nov., 2004).
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Fig. 4. Individual number of benthic macroinvertebates(inds/0.81m? at each site of
Mt. Namsan in Seoul (Aug.~Nov., 2004).

0.81m*E A H 9~40717081m* 2 SALEs} 4338 Be Aoz JePtiTable 4, Fig. 4).
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Table 5. Dominant species and dominance indices(Dl) of benthic macroinvertebrates at each site of Mt.
Namsan in Seoul

Dominance indices

Dominant species Subdominant species

(DD
Aug. Cloeon dipterum Sympetrum kunckeli 0.73

St.1 Oct. Cloeon dipterum Gammarus sp:l . - 071 0.70
Nov. Cloeon dipterum Orthetrum KUa 0.66
Aug. Cloeon dipterum Pantala flavescens - 0.61

sggidal St.2 Oct. Chironominae sp.1 Limnodrilus gotoi 0.70 0.64 0.75

Nov. Chironominae sp.1 Ischnura asiatica 0.60
Aug. Cloeon dipterum Chironominae sp.3 0.84

St.3 Oct. Cloeon dipterum Ischnura asiatica 0.88 0.91-
Nov. Chironominae sp.1 - 1.00
Aug Gammarus sp.1 Cambaroides similis 1.00

St4 Oct. Gammarus sp.1 Chironomiane sp.3 0.90 097
Nov. Gammarus sp.1 Chironomiane sp.3 1.00
Aug. Dugesia japonica Agabus browni 0.64

St.5 Oct. Dugesia japonica - 1.00 0.88

Tributaries 093

Nov. Limnodrilus gotoi - 1.00

St.6 Aug. Chironominae sp.1 Limnodrilus gotoi 1.00 1.00
Aug. Gammarus sp.1 Baetis fuscatus 0.80

St7 Oct. Gammarus sp.1 Alainites nuticus 1.00 0.93
Nov Chironominae sp.3 Cloeon dipterum 1.00
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Table 6. Species diversity and species richness indices of benthic macroinveriebrates at each site of Mt.
Namsan in Seoul

Index
Site
Species diversity indices(H') Species richness indices(RI)
Aug. 208 3.06
St.1 Oct. 236 224 277 2.82
Nov. 228 2.64
Aug, 2.59 248
Atificial $t2 Oct. 223 247 1.88 1.85 2.06 1.87
ponds
Nov. 2.58 1.84
Aug, 1.37 124
St.3 Oct. 141 0.93 0.96 0.73
Nov. 0.00 0.00
Aug. 0.08 ' 022
St4 Oct. 1.16 0.63 0.87 0.50
Nov. 0.65 040
Aug. 226 1.89
St.5 Oct. 0.00 0.75 0.00 0.63
Tributaries 0.79 0.64
Nov. 0.00 0.00
St.6 Aug. 092 092 0.91 091
Aug. 1.68 1.00
St.7 Qct. 034 0.94 0.36 0.69
Nov. 0.81 0.72

AHos $AAY % g 4 fo] TRALE 7] R 4T3 BAFE +A Aol
A ARE Gl g FRE AQNET 2 Ave AR KL A dme] Sehad o}
|22 o]§ste] 9 AROE MU YuixE FEE T 24H] Yol AZE 717t
golsie] o5 2% A, 42 AU NI ZE FI FRALL 12 o U4E, +2 54 27
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4 82 591 $99E 20T AAL 19 0108 929 §99) Sehkn e Aow 2
HE AN} 119 492 5710 AP T &7 % :
5% 9 AT} B9 AARLE FUHE ARE +29 540 FUE 4 A& Fol Qe
S BE 4 Y& JFso] Trkn 2 5 9ok J1E0] 239 £30] 323 Uk AAYSF 4
F. A4 AR 37, okANED AR 3T 37 AT hF 1) AFF 1D % 0B B
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