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Enrichment in nutrients coming from urban sewage outfalls can lead to eutrophication in coastal areas,
which can also change the species composition and community structure of macroalgal communities. We
investigated the structure of the macroalgal community within three rocky shores in order to assess any
possible differences in their characteristics. Site 1 was located near Tongyeong city's sewage outfall, Site
2 was located near a public beach area, and Site 3 faced open channel of the Ocean. All three sites were
located within the same stretch of the coast, where Site 2 was located between sites 1 and 3. We measured
the nutrient concentration in water and the tissue nitrogen content in macroalgae samples. Nutrients in
the water column surrounding site 1 were high in ammonium (30.2:+1.8 #M), nitrate (26.2+0.1 £M), and
phosphate (2.7+0.1 «M) content, and were characterized by low numbers of macroalgal species and species
and a low species diversity index. In contrast, site 3 exhibited relatively low nutrient concentration levels
and a high number of macroalgal species and a high species diversity index. Comparative analysis showed
that the tissue nitrogen content of macroalgae were significantly (P<0.05) affected by the nutrient concentration
in the water column. The tissue nitrogen content of green algae within site 1 was higher than the others
sites. However, the tissue nitrogen content of brown algae was similar at all three sites. Thus, the tissue
nitrogen content of macroalgae and the macroalgal community structure of intertidal rocky shores were
dependent on location and the performance of macroalgal communities was dependent on water quality.
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Fig. 1. Location of study area and sites in Tongyeong area,
Korea.
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Fig. 2 Seasonal variations in water column ammomum
(NHJ"), nitrate+nitrite (NOs+NO2)$} phosphate (PO4™) at
cach sampling sites in Tongyeong area from January to
December 2002. Values represent mean+SE (n=4).
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Table 1. Total number of species collected for each algal
group at each site in Tongyeong area

Site 1 Site 2 Site 3
Chlorophyta 2 5 3
Phaeophyta 3 7 9
Rhodophyta 8 15 21
Total 13 27 33

J FEY G BaA g W 279

{7 Chiorophyta
Y227 Phaeophyta
5% Rhodophyta

Composition (%}

J FMAMUJIJIASONTD

Composition (%)

NN

Composition (%}

I

E\\\

>
@«
Q
z
o

Fig. 3. Seasonal changes of algal group composition at each
sampling sites in Tongyeong area from January to December
2002.
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Table 2. Annual mean of coverage and relative coverage of

dominant species at each study site in Tongyeong area from
January to December 2002

Station / Species Perczfz)tage Relatrve:o/:;)verage
Site 1
Ulva pertusa 60.0 80.1
Undaria pinnatifida 6.4 8.5
Grateloupia elliptica 4.6 6.1
Lomentaria catenata 2.6 35
Site 2
Ulva pertusa 35.9 57.8
Sargassum horneri 10.8 174
Undaria pinnatifida 6.6 10.6
Grateloupia elliptica 341 5.0
Site 3 ]
Ulva pertusa 21.2 23.2
Hizikia fusiformis 18.8 20.6
Gelidium amansii 14.2 156
Grateloupia elliptica 1.8 12.9
Sargassum horneri 7.6 8.3
Sargassum thunbergii 53 5.8
Grateloupia divaricata 4.4 4.8
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Fig. 4. Mean annual Shannon index (H') at each sampling
sites in Tongyeong area. Different letters indicate significant
group at means found with SNK tests (P<0.05).
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Fig. 5. Tissue nitrogen content of Ulva pertusa (A), Undaria
pinnatifida (B) and Lomentaria catenata (C) at each sampling
sites in Tongyeong area. Values represent mean=SE (n=6).
Different letters indicate significant group at means found
with SNK tests (P<0.05).
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