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Community Structure of Benthic Macroinvertebrates and Water Quality in the Major Lakes
(Lake Sayeon, Lake Daeam, Seonam Reservoir, Lake Hoeya) of Ulsansi. Lee, Mijin, Hyeok-
young Kwon', Haejin Lee, Jungkwan Seo? Jaekwan Lee and Jongeun Lee'* (Nakdong River
Environment Center, National Institute of Environment Research; ‘Department of Biological
Science, Andong National University; >Environmental Health Research Department, National
Institute of Environment Research)

To analyze between water quality and community structure of benthic macroinver-
tebrates, we selected four reservoirs (Lake Sayeon, Lake Daeam, Seonam reservoir
and Lake Hoeya) in Ulsan-si and studied them from February 2010 to October 2010.
The annual mean BOD (Biochemical Oxygen Demand) in the four lakes was 14.2 mg
L%, and Seonam reservoir had the highest deviation in BOD. The maximum BOD for
every lake was in February and their minimum in May, except for Lake Hoeya whose
minimum was in July. The means of various nutrients were as follows: TN 0.051 mg
L™%, TP 0.100 mg L™%, NH5-N 0.606 mg L™, and NO4;-N 0.014 mg L™%. The maximum TN
was measured in June and the maximum and minimum TP were measured in March
and in May respectively in the four lakes. Benthic macroinvertebrates were surveyed
in April and October 2010. The number of benthic macroinvertebrates species was in
the range of 16~ 36 and the average number of individuals were 58~ 208 inds. m™2.
Seonam reservoir, which has the highest mean TN (0.082 mg L™1) and NO;-N (0.023 mg
L™Y), had the largest number of species (36 species, 208 inds. m™2). Pearson’s correlation
between the number of macro invertebrates species and TN was 0.962 (P<0.05), and
between the species and NO;-N was 0.999 (P <0.05). These results show that the number
of benthic macroinvertebrates species of the four lakes in Ulsan-si is significantly
correlated with TN and NO3-N.

Key words : Ulsan-si, Lake Sayeon, Lake Daeam, Seonam reservoir, Lake Hoeya,
macroinvertebrates
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Fig. 2. The low-water level, inflow and outflow hydrograph
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Table 1. Pearson’s correlation matrix for macroinvertebrates data and annual average of water quality data.

Temp. pH Cond. DO BOD COD TOC SS Chl-a TN TP NH;-N  NO;-N
N. S. .667 —.640 425 .018 229 .232 420 397 —.329 .962* —.376 .692 .999**
T.D. 323 —-.765 681 -—.445 -.216 -.183 -.054 -.039 -.216 762 —.022 .860 .856
D.D -.191 -.451 767 —-.738 —-.589 -526 -.560 -—.490 .952* 164 .548 718 .248
DI —.847 —-.070 .097 -—-.775 -840 -.809 -—-.931 -.885 .859 -.681 510 -.096 -—.567
H’ 919 -.031 .105 .690 .806 .788 .915 .883 —.747 .820 -—.422 .309 711
J .852 -.370 .301 .368 547 541 .710 .681 —.564 .964* —.419 .553 927
R1 .688 486 —.304 957 925 .891 .920 .885 —.829 300 -.350 -.233 126
**: P-value<0.01, *: P-value<0.05, N. S.: Number of species, T. D.: Total Density, D. D.: Density of Diptera
Table 2. Pearson’s correlation matrix for macroinvertebrates data and water quality data of each month.

Temp. pH Cond. DO BOD COD TOC SS Chl-a TN TP NH;-N  NO;-N
N. S. .364 —-.020 -.080 -—.117 .000 .284 .232 247  -.087 737* —.182 .278 .730*
T.D. 434 —.410 106 —.543 —.463 228 —-.216 -.020 -.072 447 —.353 .334 .581
D. D. .720* —.454 -—-280 —.813* -.325 457 —177 .052 -.088 -.133 -.346 -.300 -.091
DI .057 —.662 206 —-.684 —-.630 -.260 -—.737* -.615 .073 -.575 -.001 .045 -.314
H’ —.209 .666 .021 .748* 564 132 .640 517 .061 .654 .092 151 .460
J .233 272 —-.116 .216 .339 .302 .502 420  —.146 .801* -.034 225 .670
R1 —-.510 .669 .067 .895** 540 -.105 .465 341 .220 221 .165 —.009 .105

**: P-value<0.01, *: P-value<0.05, N. S.: Number of species, T. D.: Total Density, D. D.: Density of Diptera
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Appendix 1. List of surveyed benthic macroinvertebrates (ind. m2).

Seonam reservoir Lake Daeam Lake Sayeon Lake Hoeya

Scientific name
Apr. Oct. Total Apr. Oct. Total Apr. Oct. Total Apr. Oct. Total

Cipangopaludina chinensis 2.3 11

Parafossarulus manchouricus ) )

Assiminea japonica 3.6 1.8

Radix auricularia 0.3 7.5 3.9 9.4 4.7 ) ) )
Physa acuta 13 117 6.5 ° 2.6 1.3 ° °
Hippeutis cantori 1.0 2.9 2.0 0.3 ) 0.2
Anodonta arcaejormis 0.7 0.3

Corbicula sp. 21.8 10.9

Pisidium sp. 2.6 1.3 0.7 0.3

Chaetogaster limnaei 0.7 0.3

Branchiura sowerbyi 2.9 15

Limnodrilus sp. 1375 1.0 69.2 55 0.7 3.1 2.9 ° 15 16.3 8.1
Hemiclepsis marginata 6.2 3.1

Glossiponidae sp. 1.0 0.5

Erpobdella lineata 0.3 0.3 0.3 ° °

Asellidae sp. 1.6 0.8 1.6 0.8

Paratya compressa 1.6 0.7 1.1

Macrobrachium nipponense 0.3 0.2 ) 0.7 0.3 ° ) 49 2.4
Palaemon paucidens 0.7 0.3

Cloeon dipterum 0.7 1.6 11 2.3 11 ° ° ° °
Procloeon pennulatum 1.6 0.8 0.7 0.3

Caenis KUa ) ) 2.6 1.3 0.3 0.2
Ephemera orientalis 26 120 7.3 0.7 0.3 0.7 ) 0.3

Cercion calamorum 0.3 ) 0.2 0.3 0.2 ) ° 0.3 0.2
Enallagma cyathigerum ° °

Ischnura asiatica 0.3 0.2
Coenagrionoidae sp. 0.3 0.2

Copera annulata 1.0 0.5 ° °

Platycnemis phillopoda ) )

Epitheca marginata 0.3 0.2

Epophthalmia elegans ) )
Deielia phaon 0.3 ) 0.2
Orthetrum albistylum speciosum 0.3 0.2

Sympetrum depressiusculum ° °

Micronecta sp. ) 2.6 1.3 ) ) 1.0 0.5
Muljarus japonicus ) )
Laccotrephes japonensis ° ) )

Peltodytes sinensis ) )

Enochrus simulans ° ° ° °

Hydrochara affinis ) )
Laccobius bedeli 0.7 0.3 ° °

Elmidae sp. 0.3 0.2

Antocha KUa 0.3 0.2

Ceratopogonidae sp. 16 0.3 1.0

Chironomus sp. (Non-red type) 36.7 1255 81.1 338 270 304 42 76.1 401 374 132.0 84.7
Chironomus sp. (Red-type) 52 114 83 85 163 124 117 156 137 6.8 494 281
Stratiomyiidae sp. ) )

Ephydridae sp. 1.6 0.8

Culex sp. ° ° ° °
Ecnomus tenellus 3.9 3.9 3.9 0.3 0.3 0.3 0.3 0.2

Mystacides KUa 0.3 0.2

Number of individuals 199.9 216.5 208.2 556 624 59.0 237 926 582 614 1879 124.6
Number of species 20 28 36 15 13 21 10 12 16 8 14 17

e surveyed species by qualitative collection.



