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Abstract

This study was performed to find out the distribution aspect of benthic macroinvertebrates according to altitude in a mountain

stream (a main stream: Buk stream, a tributary: Hangye stream) of Seoraksan. The survey was conducted from August to

November in 2010. All survey sites were very sound because the mountain was being maintained as a protection area of the

national park. Water quality and the composition of substrata were similar in all sites. Benthic macroinvertebrates of 3 phyla, 4
classes, 9 orders and 84 species occurred in the stream. Along with the decline of altitude, shredders of the functional feeding
groups (FFGs) decreased, while collector filterers increased. In particular, collector filterers increased sharply at the altitude of
600 ~ 500 m (S.E.L.). Benthic macroinvertebrates showed low similarity between the uppermost site and the lower sites.
Altitude appeared to be a significant factor that influence the structure and distribution of benthic macroinvertebrate

community.
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Craig method : U= +/29(D,—D,) (1)

U : Water velocity (cm/s)
g : Force due to gravity (cm/sz)
D, : Water height when ruler parallel to the flow (cm)

D, : Water height when ruler right angle to the flow (cm)
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Fig. 1. The location of the survey sites.

Table 1. Physical environment of the survey sites

Site Boulder Cobble Substrate Pebble Gravel Water velocity Stream width Water width
(5256 mm) | (64~ 256 mm) | (16~ 64 mm) | 2~ 16 mm)| 5% (m) (m)
H1(888 m) 60% 30% 10% 44.27 5 0.5
H2(780 m) 20% 50% 20% 10% 44.27 10 1
H3(670 m) 60% 30% 10% 53.44 30 1
Hangye-
tream H4(511 m) 50% 40% 10% 65.45 50 3
H5(445 m) 40% 40% 20% 69.65 14 4
H6(351 m) 40% 30% 30% 65.45 28 5
H7(263 m) 30% 40% 30% 62.11 15 5
B1(622 m) 40% 30% 20% 10% 53.44 10 4
B2(573 m) 60% 30% 10% 46.96 30 5
Buk. B3(473 m) 40% 40% 20% 50.38 80 6
tream B4(355 m) 20% 30% 40% 10% 39.95 70 20
B5(314 m) 30% 30% 20% 20% 44.27 130 15
B6(219 m) 10% 20% 40% 30% 44.27 190 15
B7(203 m) 40% 50% 10% 50.65 114 30
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Table 2. Taxonomic list of benthic macroinvertebrates from survey sites
Species number Species name - Altitade (m) FrequeP <
Highest Lowest (%)
Order Tricladida
Family Planariidae
1 Dugesia sp. 780 203 21.4
Order Archioligocheata
Family Tubificidae
2 Limnodrilus gotoi 670 203 28.6
Order Decapoda
Family Cambaridae
3 Cambaroides similis 888 888 7.1
Order Ephemeroptera
Family Siphlonuridae
4 Siphlonurus chankae 351 351 7.1
Family Ameletidae
5 Ameletus costalis 780 573 28.6
Family Baetidae
6 Acentrella sibirica 314 203 28.6
Baetiella tuberculata 351 263 143
Baetis fuscatus 573 351 21.4
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Table 2. Taxonomic list of benthic macroinvertebrates from survey sites (continued)
. . Altitude (m) Frequency
Species number Species name Highest Lowest (%)“
9 Baetis silvaticus 888 351 429
10 Baetis ursinus 314 314 7.1
11 Nigrobaetis bacillus 473 473 7.1
Family Heptageniidae
12 Cinygmula grandifolia 511 219 357
13 Ecdyonurus bajkovae 314 203 214
14 Ecdyonurus dracon 670 670 7.1
15 Ecdyonurus kibunensis 780 445 50.0
16 Ecdyonurus levis 314 219 14.3
17 Epeorus pellucidus 670 203 71.4
18 Heptagenia kihada 888 573 357
19 Rhithrogena na 573 203 57.1
Family Leptophlebiidae
20 Paraleptophlebia chocorata 780 355 35.7
Family Ephemerellidae
21 Cincticostella levanidovae 780 203 78.6
22 Cincticostella tshernovae 511 203 64.3
23 Drunella aculea 780 203 714
24 Ephemerella kozhovi 263 263 7.1
25 Serratella setigera 203 203 7.1
26 Uracanthella rufa 473 203 42.9
Order Odonata
Family Gomphidae
27 Davidius lunatus 263 219 143
Order Plecoptera
Family Taeniopterygidae
28 Taenionema KUc 780 351 64.3
Family Nemouridae
29 Amphinemura coreana 780 445 429
30 Nemoura KUa 780 780 7.1
31 Nemoura KUb 473 355 143
32 Nemoura tau 888 351 214
Family Capniidae
33 Capnia KUa 888 263 50.0
Family Leuctridae
34 Rhopalopsole mahunkai 780 780 7.1
Family Peltoperlidae
35 Yoraperla KUa 888 573 21.4
Family Perlodidae
36 Megarcys ochracea 780 445 14.3
37 Stavsolus KUa 888 203 85.7
Family Perlidae
38 Kamimuria coreana 780 314 57.1
39 Oyamia nigribasis 355 355 7.1
40 Paragnetina flavotincta 355 355 7.1
Family Chloroperlidae
41 Sweltsa nikkoensis 888 351 64.3
Order Coleoptera
Family Dytiscidae
42 Hydaticus satoi 888 780 14.3
43 Laccophilius sp. 888 888 7.1
44 Rhantus pulverosus 573 573 7.1
Family Psephenidae
45 Psephenoides KUa 203 203 7.1
Order Diptera
Family Tipulidae
46 Antocha KUa 780 203 429
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Table 2. Taxonomic list of benthic macroinvertebrates from survey sites (continued)

' ] Altitude (m) Frequency
Species number Species name - *
Highest Lowest (%)
47 Dicranota KUa 888 888 7.1
48 Hexatoma KUa 888 203 71.4
49 Tipula KUb 351 263 14.3
Family Simuliidae
50 Simulium  sp. 473 203 429
Family Ceratopogonidae
51 Ceratopogonidae sp. 573 351 28.6
Family Chironomidae
52 Chironomidae sp. 1 888 203 71.4
53 Chironomidae sp. 3 351 203 214
54 Tanypodinae sp. 670 670 7.1
Family Blepharoceridae
55 Bibiocephala KUa 511 263 28.6
Order Trichoptera
Family Rhyacophilidae
56 Rhyacophila articulata 888 351 64.3
57 Rhyacophila brevicephala 511 219 50.0
58 Rhyacophila clemens 780 445 429
59 Rhyacophila KUa 888 473 28.6
60 Rhyacophila KUb 670 351 28.6
61 Rhyacophila kuramana 473 314 143
62 Rhyacophila narvae 670 314 28.6
63 Rhyacophila nigrocephala 670 203 57.1
64 Rhyacophila retracta 670 203 57.1
65 Rhyacophila shikotsuensis 670 473 143
66 Rhyacophila yamanakensis 314 263 143
Family Hydrobiosidae
67 Apsilochorema KUa 888 263 42.9
Family Glossosomatidae
68 Glossosoma KUa 670 203 57.1
Family Philopotamidae
69 Wormaldia KUa 473 445 14.3
Family Stenopsychidae
70 Stenopsyche bergeri 670 203 64.3
71 Stenopsyche marmorata 445 203 50.0
Family Arctopsychidae
72 Arctopsyche ladogensis 780 780 7.1
Family Hydropsychidae
73 Cheumatopsyche brevilineata 780 203 35.7
74 Cheumatopsyche KUb 203 203 7.1
75 Diplectrona KUa 445 445 7.1
76 Hydropsyche kozhantschikovi 355 203 42.9
71 Hydropsyche orientalis 780 203 85.7
78 Hydropsyche valvata 314 203 21.4
Family Polycentropodidae
79 Plectrocnemia KUa 780 573 143
Family Psychomyiidae
80 Psychomyia KUa 219 203 14.3
Family Limnephilidae
81 Hydatophylax nigrovittatus 888 219 42.9
82 Notopsyche KUa 780 670 14.3
Family Goeridae
83 Goera japonica 670 263 21.4
Family Lepidostomatidae
84 Lepidostoma KUb 780 355 50.0

*Frequency: (occurring sites/all survey sites) x 100
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Fig. 2. Number of species and abundance composition of each higher taxa in the survey sites.
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Number of species and abundance composition of taxa according to altitude.
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Fig. 7. Clusters of benthic macroinvertebrates based on their frequency.
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