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Study on Benthic Macroinvertebrates Community at Daecheon Stream
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Abstract

The study was carried out to investigate the variation of physicochemical parameters and benthic macroinvertebrates

community in three sites - upperstream (Gonghae village), midstream (Aegi-So), downstream (Gyeongnam apartment) -

located at Daecheon stream in Busan from January to November in 2008. BOD showed the 1st grade of water quality
with average 0.1~0.7 mg/L at the all sites, but T-P and T-N showed rather higher in the downstream than in the
upperstream. The bentic macroinvertebrates were composed of 71 species, 36 families, 15 orders, 5 class, 4 phyla.
Dominant species (Chironomidae sp.) ranged 25~92%, subdominant species ranged 2~24%, Diversity index (H’) 0.68~3.49,
Dominance index (DI) 0.50~0.94, Group pollution index (GPI) ranged 1.00~1.50 with the 1st~2nd grade of the biological
order. H and GPI had positive correlationship with BOD variation, but DI had negative correlationship with BOD
variation. The correlationship number between H,DI and Chlorophyll-a were -0.842, 0.814 respectively. The correlationship

number between H,DI and Total coliforms were 0.713, 0.664 respectively. But the other phycicochemical items had less

interrelationship with H,DI than chlorophyll-a.

Key Words : Diversity index (H'), Dominance index (DI), Group pollution index (GPI)
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Table 1, Stream characteristics of sampling sites
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Fig. 1. Sampling sites(A~C) of Daecheon stream
B @ Aegi-So,
C @ Gyeonnam apartment

A : Gonghae village,
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Benthic structure (%)

sites Stream width(m) B:C:P:GF Slope Surroundings
A 1-2 3:7:11:79 Steep Forest
B 47 1:17:22:60 Steep Forest
C 6-10 0:22:16:62 Gentle Urban district

* B: Boulder() 256mm), C: Cobble(64~256mm), P: Pebble(16~64mm), G: Gravel and Coarse sand(16mmy)
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Table 2. Water quality of Deacheon stream
Parameter Unit Sampling site A Sampling site B Sampling site C
Mar, Jun. Sep. Nov. Mar, Jun. Sep. Nov. Mar. Jun. Sep. Nov.
Temperature (¢ 14 19 18 - 12 19 21 16 6 13 21 16
pH - 7.7 8.0 6.9 - 7.6 6.7 6.6 7.9 7.3 6.8 6.6 8.5
Conductivity #S/cm 128 186 41 - 137 202 217 291 32 34 203 316
DO mg/L 9.7 7.0 8.1 - 8.8 5.8 7.5 7.5 108 7.6 8.5 8.5
BOD mg/L 0.1 0.2 0.1 - 0.1 0.5 0.1 0.7 0.5 13 0.1 1.0
COD mg/L 1.6 14 1.2 - 1.8 14 1.0 1.0 2.0 22 1.4 14
SS mg/L 1.0 13 15 - 1.0 0.1 0.0 0.4 3.7 0.5 1.1 1.1
T-p mg/L 0.016 0.028 0.033 - 0.055 0.040 0.059 0.037 0.042 0.036 0.050 0.030
PO4-P mg/L 0.013 0.009 0.003 - 0.047 0.046 0.017 0.004 0.037 0.030 0.014 0.004
T-N mg/L 1.125 0.684 0.583 - 2724 3045 2020 2801 2612 2444 1729 2166
NH3-N mg/L 0.005 0.028 0.010 - 0.025 0.022 0.008 0033 0.015 0.031 0.026 0.033
NO3-N mg/L 1.051 0.508 0.452 - 2399 1942 0282 0812 2248 1.636 0253 0.632
Chl-a mg/m3 0.3 0.4 0.0 - 0.6 0.5 0.0 0.0 0.6 25 24 0.6
TC T4/100mL 7 79 230 - 1700 1700 230 70 1700 2400 9200 79
SPC CFU/mL 330 58 4500 - 800 240 4300 100 7500 280 2000 27
CR mm 129 310 646 54 129 310 646 54 129 310 646 54

% TC : Total coliform, SPC : Standard plate count, CR :

Cumulative rainfall(3months)
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Fig. 2. Average water quality variation in Deacheon stream
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Fig. 3. Composition number(%) of macroinvertebrate individuals(A, C) and species(B, D) in Daecheon

Table 3. The taxonomic list of benthic macroinvertebraes collected from the Daecheon stream

Taxa Site A Site B Site C Total
phylum Platyhelminthes AYFEF
class Turbellaria 2}&7F
order Tricladida 47135
family Planariidae Z&hj}elo}}
1. Phagocata vivida FaZehte]o} 9 9

phylum Annelida 33%E%
class Oligocheata W27
order Archioligocheata EX]Ho]&

family Tubificidae 21=]% o]}
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Taxa Site A Site B Site C Total

2. Limnodrilus socialis A= o] 67 52 126 245
phylum Mollusca Q3|58+
class Gastropoda BZ7
order Basommatophora 7]9Hz
family Physidae YEo|Eg3 o]z}
3. Physidae Q&0 EZ3o] 1 1
order Mesogastropoda TE55
family Pleuroceridae Th&7]3}
4. Semisulcospira libertina TV&7) 5 5
phylum Arthropoda ZAFE%
class Crustacea 73217+
order Amphipoda @7t
family Gammaridae GAI-$-3}
5. Gammarus sp. SN sp. 55 55
order Decapoda 41Z+=
family Cambaridae 7}A13}
6. Cambaroides similis 7} 1 1
order Isopoda SZt&
family
7. Isopoda sp. SZF5 2 2 4
class Insecta 257
order Collembora EE-0]&
family
8. Collembora sp. EE-o|5F 9 6 15
order Ephemeroptera 81405

family Baetidae Z1n}s}FAto]z}

9. Acentrella gnom 7|GsFF4to] 2 3 12 17
10. Baetis fuscatus 7WE3sFFA o] 20 124 94 238
11. Njgrobaetis bacillus 27¢s}7%ro] 2 27 9 38
12. Baetis silvaticus 73Z38}F20] 1 41 56 98
13. Baetiella tuberculata o3 33152 o] 43 43
family Heptageniidae ‘32}sl52 o]}
14. Bleptus fasciatus {A5FFA o] 6 2 8
15. Epeorus pellucidus F-2|5}F410] 7 4 11
16. Epeorus curvatulus SF-As}F4o] 30 4 34
17. Ecdyonurus dracon ZFg2s}2to] 6 361 7 374
18. Ecdyonurus kibunensis S7338F7440] 33 166 22 221
19. Ecdyonurus levis V7Aa7240] 1 51 3 55
20. Rhithrogena na APd2Fsl#4to] na 7 4 11
family Leptophlebiidae Z-#jel4to|at
21, Paraleptophlebia chocorata F2ejslgE2to] 33 799 182 1014

22, Choroterpes altioculus A7ZeaHF2to] 4 409 216 629
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Taxa Site A Site B Site C Total

family Ephemeridae s}54to]}

23. Ephemera strigata F-=31F"3o] 32 4 36

24. Ephemera separigata 7F=5-H3}74ro] 10 2 12

25. Ephemera orientalis “59F317"10| 3 3
family Ephemerellidaec &&s}72to|=}

26. Uracanthella rufa 5% dFF24o] 69 14 83

27. Serratella setigera Y71 E]s}F4to] 5 3 8
family Ameletidae |g}hu|s}F2to]3}

28. Ameletus costalis 3|2} s}F2ko] 130 130
family Siphlonuridae <lg}F2to]3}

29. Siphlonurus chankae \SF7240] 27 27

order Odonata ZrA}E] &
family Gomphidae #173=2A12]=}
30. Davidius lunatus 2ZH3AE] 30 30
order Megaloptera W3zl2] =
family Corydalidae W72}2]3}
31. Parachauliodes continentalis t5873A2] 28 2 30
order Plecoptera =)=
family Nemouridae 17=2)|7}
32, Nemoura KUa W7F=] KUa 1 1 2
33. Amphinemura coreana FN7F =
34. Nemoura tau ESU7 S 6 2 8
family Perlidae =2}
35. Neoperla coreensis S5T73 =
family Chloroperlidae =27 =2
36. Sweltsa nikkoensis SM73 &
family Perlodidae 157 %2}
37. Isoperla KUa &7 %2 KUa 3 3
order Coleoptera @=HAH g5

family Elmidae o]&Hd|3}

LT 1)
Do —_
¥ _

38. Elmidae sp. o&3d|F 3 1 4
family Helodidae 2ZHE3}
39. Helodidae sp. ¥EHEF 6 6

order Diptera 3}2]&
family Tipulidae Z}ch#=}

40. Tipula sp. ZYoHH+F 19 37 1 57
41, Antocha KUa WFZt}tH KUa 2 15 5 22
42. Dichanota KUa o}7]Zft}4 KUa 25 25

43. Pedicia KUa 721t} KUa

44. Hexatoma KUa 7A7E701Zct Kua
45, Hexatoma KUb ZA371Z4t}H Kub
46. Hexatoma KUc 7124 KUc

~N W N
~N W
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Taxa Site A Site B Site C Total
family Psychodidae ywtslz]=}
47. Psychoda sp. Y327 10 10
family Ceratopogonidae 5ol =73}
48. Ceratopogonidae sp. 5N=71F 4 12 20 36
family Dolichopodidae “t}e]s}z]=}
49. Dolichopus nitidus 7¥che]|g}e] 31 24 55
family Simuliidae #H3}2]=}
50. Simuliidae sp. H3}2]5F 3 10 13
family Chironomidae 723}
51. Chironomidae sp.1 Z2W-F(7|€h) 287 2529 4975 7791
52. Chironomidae sp.2 Z2W-F(Z2) 22 679 392 1093
53. Chironomidae sp.3 ZW—7(E71A) 0 0 15 15

order Trichoptera 'Z=2=

family Rhycophilidae &g =22}

54. Rhyacophila KUa 8'2=2|7} KUa 4 4
55. Rhyacophila nigrocephala 73-mg]lEd =) 274 1 275
50. Apsilochorema KUa 18-EESEE] KUa 1 1

family Philopotamidae }<d=2=}
et

57. Wormaldia KUa ¥<2=d] KUa 3 2 5
58. Dolophilodes KUa H29&dx=d] KUa 3 6 2 11
family Brachycentridae FE=d =7}

59. Micrasema KUa 5832 = KUa 3 1 4

family Polycentropodidae Zl'd=el=}

60. Plectrocnemia KUa Zl'g=d] KUa 1 1
family Ecnomidae ¥d=2l3}

61, Ecnomus tenellus B2 =9 1 1

family Hydropsychidae &3=2|7}

62. Hydropsyche kozhantschikovi &'¢=¢ 1 13 14
63. Macronema radiatum 2545 27 27
64. Cheumatopsyche brevilineata Hv1&E'd = 1 3 4
65. Cheumatopsyche KUa Hr}EdEd] KUa 1 1 2
66. Cheumatopsyche KUb ZwlEd =g KUb 17 9 26
67. Hydropsyche orientalis S%Z2 =) 1 3 4

family Glossosomatidae Fe'd=2l3}
68. Glossosoma KUa Zeideg] KUa 2 2 4

family Limnephilidae $-53=2l7}

69. Apatania KUa o}-$-52=2] KUa 2 2
70. Goera japonica 7WA'g¢=d] 2 2

family Leptoceridae Y=g}
71. Mystacides KUa FUn]d=2] KUa 7 7
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Fig. 5. Variation of species index and BOD at each
sites
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Table 4. Species diversity indices(H” ), Dominance indices(DI) and dominant species of each site at Daecheon

stream,
Sites  Month Dominant species Subdominant species H' DI
Mar, Chironomidae sp.1(37%) Ameletus costalis(22%) 3.08 0.59
A Jun, Limnodrilus socialis(29%) Gammarus sp.(22%) 3.49 0.51
Sep. Chironomidae sp.1(44%) Davidius lunatus(12%) 3.03 0.56
Nov. - - - -
Mar, Chironomidae sp.1(61%) Ecdyonurus dracon(10%) 215 0.71
B Jun, Chironomidae sp.1(65%) Chironomidae sp.2(10%) 1.96 0.75
Sep. Chironomidae sp.1(35%) Ecdyonurus dracon(19%) 3.19 0.54
Nov. Chironomidae sp.1(25%) Paraleptophlebia chocorata(24%) 3.07 0.50
Mar, Chironomidae sp.1(50%) Chironomidae sp.2(38%) 1.55 0.87
c Jun, Chironomidae sp.1(88%) Baetis fuscatus(5%) 0.87 0.93
Sep. Chironomidae sp.1(92%) Limnodrilus socialis(2%) 0.68 0.94
Nov., Chironomidae sp.1(71%) Choroterpes altioculus(11%) 1.56 0.82
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Gammarus sp. (GA$ sp.) Ephemera strigata (F-S8}F2ro]) Cheumtopsyéhe KUb
(zmEd =g KUb)

Baetis fuscatus (FWEsFEA0]) Paraleptophlebia chocorata Antocha KUa (MFZ}t}# KUa)
(FAEstF4atol)

Chironomidae sp.1 (2w, ) Chironomidae sp.3 (ZWT5, WHA)

Fig. 4. Photographs of benthic macro-invertebrate in Daecheon stream

Table 5. Statistical correlation analysis between water quality, H' and DI

Temp. pH DO Cond. BOD COD SS T-N
H' 0.251 0.282 -0.195 0.156 -0.485 -0.592 -0.184 -0.456
DI -0.329 -0.265 0.274 -0.238 0.457 0.672* 0.286 0.410
T-P NH;-N, NOs-N PO,-P Chl-a TC SPC H
H -0.252 -0.411 -0.320 -0.386 -0.842" -0.713* -0.030 1
DI 0.200 0.323 0.373 0.432 0.814* 0.664* 0.098 -0.985™

% Temp. : Temperature, Cond. : Conductivity
* @ Correlation is significant at the 0.05 level, N : 11
# 1 Correlation is significant at the 0.01 level
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