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ABSTRACT

The present study was accomplished from October, 1992 to June, 1993 in order to examine
the seasonal community structure of aquatic insects and the biological estimation of water quality
by the aquatic insects of the Jungneung and Gokneung streams in the Mt. Bukhan.

The obtained results are as follows :

1. The total taxa of aquatic insects appeared as 77 species, 45 genera, 28 families in 7 orders.

2. Seasonal occurrence species numbers showed the highest in the autumn of the Jungneung
stream (19 species) and in the spring of the Gokneung stream (41 species). Seasonal occur-
rence individual numbers showed the highest in the summer of the Jungneung and Gokneung
streams (5,901, 3,180 individuals) and the lowest in the autumn of Jungneung stream (612
individuals) and in the winter of the Gokneung stream (1,764 individuals).

3. Annual dominance indices showed 0.52 (stJ1)~1.00 (st.J3) range in the Jungneung stream,
and 047 (st.G1)~0.76 (G2) range in the Gokneung stream.

4. Seasonal species diversity indices showed 0.00 (st.J3, whole seasons)~3.12 (st.J1, Spring)
range in the Jungneung stream and 0.69 (st.G2, summer) ~3.10 (st.G4, spring) in the Gok-
neung stream.

5. Biological saprobic system based on species diversity indices of aquatic insects appeared as
oligosaprobic area: site J3, a-mesosaprobic area: site J2, G2, G3 and B-mesosaprobic area:
site J1, G1, G4.

Keywords : Aquatic insects, Community structure, Biological estimation, Mt. Bukhan.
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J1 : Jungneung park upper stream
J2 : Sanjang apartment house
J3 : Jaegi-dong Midopa department store
G1 : Songchu park upper stream
G2 : Songchu-bridge
G3 : Shinheung park inlet
G4 : Gokneung-bridge
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Fig. 1. A map of the study area in the Jungneung
and Gokneung streams of the Mt. Bukhan.

gshaL zl°ﬂ Z}Ol»-— vlasigich $HE A5e 2
e ZA = wh e ® Naughton's
dominance(DI)“’c’ﬂ ola) Arstgdc) Eopokn zg
£ o2ye) FrEsh AdFe 4N FYLS
=xshs whyo 2 Lloyd and Ghelardi®] 4%
ube} A 4bslgich olstabEql FaliMe 4w
S22 A AAlel] #Abol|x] EHAsle] o,
BOD =5 x3% 7]} g2 F£AsgiyAg
a]? 1) gtandard method® % &F1sfo] B2 alelc)

. #z 3¢ og

1. oizt&ty F4

ZA %] A% AoHs Table 13} gk 5
&g ARl Fale] A faFe]l WA o}
7] 5ol o) odsks Wil gtk

%3 pH 712 45U+ 15 #4(pH 6.5~8.
SolZ vebdel pHe ZAVE 249 &84,
Fob, #71% 59 ol st £AS @Al
2t pH 5.0~9.001 41 Y E FAoll & 3o
i #abgelod 2hgslx] grom® diitiel
& pH55 olstell s AA¥ch=? R}
urk

Korean Journal of Environmental Health Society, Vol. 19(4)



16

Sung Bae Park et al.

Table 1. The water quality at the investigated sites in the Jungneung and Gokneung streams of the Mt. Bu-

khan
Jungneung stream Gokneung stream
n r J2 } J3 Mean Gl G2 G3 T G4 Mean
W.T  Autumn('92) 12 12 11 11.7 11 10 12 11 11.0
Winter('92) 4 3 7 4.7 4 7 1 2 35
Spring('93) 5 9 11 8.3 7 7 6 9 7.3
Summer('93) 17 17 21 18.3 17 19 21 22 19.8
Annual 95 10.3 12.5 10.7 9.8 B 10.8 10.0 11.0 10.4
pH  Autumn(92) | 67 79 76 | 74 |66 72 78 8.0 74
Winter('92) 59 7.2 7.1 6.7 6.5 7.1 7.5 7.5 7.2
Spring('93) 7.0 7.1 7.2 7.1 59 6.5 7.2 7.6 6.8
Summer('93) 72 7.0 7.2 7.1 6.8 7.0 7.2 74 7.1
Annual 6.7 7.3 7.3 7.1 6.5 7.0 7.4 7.6 7.1
DO Autumn('92) 10.4 11.0 4.2 85 10.6 10.0 118 13.6 115
Winter('92) 125 13.0 7.4 11.0 12.8 12.0 14.0 15.6 13.6
Spring('93) 12.0 11.6 45 94 12.0 12.6 13.2 14.0 13.0
Summer('93) 94 84 4.0 7.3 94 8.6 9.0 94 91
Annual 11.1 11.0 5.0 9.1 11.2 10.8 12.0 13.2 11.8
BOD  Autumn('92) 14 6.1 53.1 20.2 1.0 6.7 4.3 3.0 38
Winter('92) 15 3.8 26.7 10.7 1.5 45 4.3 4.0 36
Spring(‘93) 1.0 4.1 52.1 19.1 11 94 35 2.0 40
Summer('93) 1.0 5.7 15.8 75 0.5 7.2 33 3.0 35
Annual 1.2 4.9 369 144 1.0 7.0 39 3.0 37
TN  Autumn('92) 1.362 4.510 12.450 6.107 1.732 4.821 3.501 5.112 3.792
Winter('92) 1.632 4.608 12.720 6.320 1.824 4.800 3.408 5.280 3.828
Spring('93) 1.776 4.704 14.400 6.960 1.872 5472 4.848 4.272 4.116
Summer('93) 0.960 2.928 12.048 5.312 1.632 4.272 3.888 3.792 3.396
Annual 1.433 4.188 12.905 6.175 1.765 4.841 3911 4614 3.783
ABS  Autumn('92) 0.035 0.268 4.089 1.464 | 0.009 0.031 0.149 0.182 0.093
Winter('92) 0.067 0.135 1.122 0441 0.091 0.217 0.066 0.107 0.120
Spring('93) 0.110 0.136 0.213 0.153 0.103 0.122 0.123 0.105 0.113
Summer('93) 0.176 0.199 0.333 0.236 0.062 0.255 0.155 0.156 0.157
Annual 0.097 0.185 1.439 0.574 0.066 0.156 0.123 0.138 0.121
Cond. Autumn('92) 52.1 205.0 457.0 238.0 375 181.1 160.1 1544 133.3
Winter('92) 139.1 422.0 406.0 322.4 34.7 146.4 143.7 1329 1144
Spring('93) 58.2 246.0 451.0 251.7 37.2 148.6 1476 1376 117.8
Summer('93) | 55.0 133.3 486.0 224.8 36.3 132.7 121.8 121.3 103.0
Annual 76.1 251.6 450.0 259.2 364 152.2 143.3 136.6 117.1

W.T : Water temperature, DO : Dissolved oxygen, BOD : Biochemical oxygen demand, T-N : Total nitrogen, ABS :

Alkyl benzen sulfonate, Cond.: Conductivity.
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Fig. 2. Seasonals variations of species numbers of
aquatic insects in the Jungneung and Gok-
neung streams in 1992~1993.
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Table 2. Occurrence of major aquatic insect taxa at each site in the Jungneung and Gokneung streams of
the Mt. Bukhan

Jungneung stream Gokneung stream
J1 J2 J3 Total Gl G2 G3 G4 Total
T
Ephemeroptera 11 1 0 11 9 3 4 12 18
Odonata 1 0 0 1 2 0 0 2 3
Plecoptera 4 0 0 4 6 0 1 0 6
Megaloptera 0 0 0 0 1 1 1 3 3
Trichoptera 6 0 0 6 10 4 7 12 21
Coleoptera 1 0 0 1 0 0 0 0 0
Diptera 9 7 2 11 10 7 7 9 17
Total 32 8 2 34 38 15 20 38 63

Table 3. Occurrence of major aquatic insect taxa in the seasons of 1992~1993 in the Jungneung and Gokneung

streams
Jungneung stream Gokneung stream
Aut. Win. Spr. Sum. Ann. Aut, Win. Spr. Sum. Ann,
Ephemeroptera 6 8 6 6 11 12 12 14 10 18
Odonata 0 0 0 1 1 1 1 2 1 3
Plecoptera 3 3 2 3 4 X 1 1 6
Megaloptera 0 0 0 0 0 2 1 1 2 3
Trichoptera 3 2 3 2 6 11 11 12 8 21
Coleoptera 0 0 0 1 1 0 0 0 0 0
Diptera 6 6 7 8 11 7 9 11 8 17
Total 18 19 18 18 34 37 37 41 30 68
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Table 4. Number of individuals of major aquatic insect taxa at each sites in the Jungneung and Gokneung

streams
Jungneung stream Gokneung stream

n J2 J3 Total Gl G2 G3 G4 Total
Ephemeroptera 1692 404 0 2096 1016 806 523 2243 4588
Odonata 2 0 0 2 12 0 0 4 16
Plecoptera 129 0 0 129 48 0 4 0 52
Megaloptera 0 0 0 0 2 2 5 37 46
Trichoptera 66 0 0 66 676 28 569 2363 3636
Coleoptera 2 0 0 2 0 0 0 0 0
Diptera 599 710 1220 2529 196 151 201 349 897
Total 2490 1114 i 1220 4824 1950 987 1302 4996 9235

Table 5. Seasonal variations of individual numbers of major aquatic insect taxa in the Jungneung and Gokneung

streams
Jungneung stream Gokneung stream

Aut. Win. Spr. Sum. Ann. i Aut. Win. Spr. Sum, Ann.

Ephemeroptera 114 498 230 1254 2096 870 902 1108 1708 4588

Odonata 0 0 0 2 2 1 4 10 1 16

Plecoptera 19 70 40 0 129 28 10 12 2 52

Megaloptera 0 0 0 0 0 9 2 26 9 46

Trichoptera 4 | 14 42 6 66 1126 532 616 1362 3636

Coleoptera 0 0 0 2 2 0 0 0 0 0

Diptera 475 388 938 728 2529 127 314 358 98 897

Total 612 970 1250 1992 4824 2161 1764 2130 3180 9235
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Table 6. 1st and 2nd dominant species at each site of the Jungneung and Gokneung streams in the Mt. Bu-

Sung Bae Park ef al.

khan
Site Season First dominant species Second dominant species DI
n Autumn Cincticostella castanea (55.0%) Amphinemura coreana (11.4%) 0.66
Winter Cincticostella castanea (30.0%) Ecdyonurus dracon (19.3%) 0.49
Spring Chironomus sp.6 (27.9%) Chironomus sp.9 (21.7%) 0.50
Summer Ecdyonurus kibunensis (83.5%) Chironomus sp.3 (5.0%) 0.89
Annual Ecdyonurus kibunensis (37.6%) Chironomus sp.6 (14.5%) 0.52
J2 Autumn Chironomus sp4 (53.6%) Baetis nla (17.9%) 0.71
Winter Chironomus sp.l (63.6%) Chironomus sp.6 (27.3%) 0.91
Spring Chironomus sp.6 (84.2%) Chironomus sp.1 (14.9%) 0.99
Summer Baetis nla (90.8%) Chironomus sp.6 (4.6%) 0.95
Annual Chironomus sp.6 (37.7%) Baetis nla (36.3%) 0.74
J3 Autumn Chironomus sp.9 (100%) 1.0
Winter Chironomus sp.1 (100%) 1.0
Spring Chironomus sp.9 (100%) 1.0
Summer Chironomus sp.1 (100%) 1.0
Annual Chironomus sp.9 (50.5%) Chironomus sp.1 (49.5%) 1.0
Gl Autumn Cincticostella castanea (29.1%) Hydropsyche KUe (27.1%) 0.56
Winter Hydatophylax nigrovittalus (41.2%) | Cincticostella castanea (18.5%) 0.60
Spring Hydatophylax nigrovittalus (37.0%) | Paraleptophlebia chocora. (26.7%) 0.64
Summer Ecdyonurus kibunensis (42.7%) Ecdyonurus dracon (12.0%) 0.55
Annual Hydatophylax nigrovittalus (29.6%) | Paraleptophlebia chocora.(17.5%) 0.47
G2 Autumn Serratella rufa (50.4%) Antocha KUa (23.3%) 0.74
Winter Tipula KUb (39.4%) Chironomus sp.l (33.3%) 0.73
Spring Chironomus sp.3 (55.6%) Chironomus sp.4 (33.3%) 0.89
Summer Baetis nla (87.6%) Baetis thermicus (7.8%) 0.96
Annual Baetis nla (69.0%) Serratella rufa (6.6%) 0.76
G3 Autumn Hydropsyche KUb (81.8%) Chironomus sp4 (6.6%) 0.88
Winter Servatella rufa (29.0%) Antocha KUa (27.4%) 0.56
Spring Serratella rufa (27.3%) Chironomus sp.4 (25.0%) 0.52
Summer Baetis nla (79.7%) Baetis nla (13.2%) 0.93
Annual Hydropsyche KUb (42.2%) Baetis nla (29.6%) 0.72
G4 Autumn Serratella rufa (47.6%) Hydropsyche KUb (37.5%) 0.85
Winter Serratella rufa (50.0%) Hydropsyche KUa (14.6%) 0.65
Spring Serratella rufa (32.6%) Hydropsyche KUb (15.8%) 0.48
Summer Hydropsyche KUa (41.1%) Hydropsyche KUb (27.6%) 0.69
Annual Serratella rufa (33.5%) Hydropsyche KUb (23.0%) 0.57
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Table 7. Correlation coefficients between species diversity (H’'), domonance indices (DI) and water guality items
of each site of the Jungneung and Gokneung streams in the Mt. Bukhan

H' DI DO BOD SS T-N ABS
DI —0.953**
DO 0.735** —0.617**
BOD —0.668** 0.537* —=0.711**
SS -0.440* 0.342 —0.519** 0.769**
T-N —0.546* 0.475** —0.392 0.464* 0.581**
ABS —0.455** 0.363 —0.506** 0.721** 0.992** 0.641**
Cond. —0.740** 0.648** —0.577** 0.459** 0.517** 0.685** 0.512**

*p<0.05, **p<0.01.
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Table 8. Values of species diversity indices (H') and biological estimation of water quality at the Jungneung

and Gokneung streams in the Mt. Bukhan

Sites Season H’ Mean H’ Saprosabic system
n Autumn('92) 244 B-mesosaprobic area
Winter('92) 2.95 [-mesosaprobic area
Spring('93) 3.12 2.39 Oligosaprobic area
Summer('93) 1.05 a-mesosaprobic area
J2 Autumn('92) 1.72 a-mesosaprobic area
Winter('92) 1.33 a-mesosaprobic area
Spring('93) 0.68 1.08 Polysaprobic area
Summer('93) 0.60 Polysaprobic area
13 Autumn('92) 0 Polysaprobic area
Winter('92) 0 Polysaprobic area
Spring('93) 0 0 Polysaprobic area
Summer('93) 0 Polysaprobic area
Gl Autumn('92) 2.53 B-mesosaprobic area
Winter('92) 2.53 B-mesosaprobic area
Spring('93) 2.82 2.69 -mesosaprobic area
Summer('93) 2.88 B-mesosaprobic area
G2 Autumn('92) 212 B-mesosaprobic area
Winter('92) 1.94 a-mesosaprobic area
Spring('93) 135 1.53 a-mesosaprobic area
Summer('93) 0.69 Polysaprobic area
G3 Autumn('92) 1.20 a-mesosaprobic area
Winter('92) 247 B-mesosaprobic area
Spring('93) 251 1.81 3-mesosaprobic area
Summer('93) 1.04 a-mesosaprobic area
G4 Autumn('92) 1.98 a-mesosaprobic area
Winter('92) 2.50 -mesosaprobic area
Spring('93) 3.10 246 Oligosaprobic area
Summer('93) 2.24 -mesosaprobic area
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