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Abstract - In order to estimate the effect of additional nutrients on phytoplankton growth and
horizontal phytoplankton community distribution during the autumn season in 2010 and 2011, we
investigated the abiotic and biotic factors of surface and bottom waters at 20 stations of inner and
offshore areas in Gwangyang Bay, Korea. Also, nutrient additional experiments were conducted to
assess additional nutrient effects on phytoplankton assemblage using the surface water. In both years,
the total nutrients were high at the enclosed inner bay and the mouth of Seomjin River, whereas it
was low at the St.15~ 20 where in influenced by the surface warm water current from offshore of
the bay. On the other hand, nano- and pico-sized Chl. a were gradually increased towards the outer
bay and their trends were significant in 2011 than in 2010. The cryptophyta species occupied more
than 85% of total phytoplankton assembleges in 2010, whereas their abundance in 2011 remainds
to be 1/10 levels of 2010. Following the cryptophata species, the diatom Chaetoceros spp. and Skele-
tonema -like spp. were found to be dominant species. Further the biosaasy experimental results shows
that the phytoplankton biomass in the +N and +NP treatments was higher compared to control and
+P treatments and its trend was significant at St.8 and St.20 where nutrient concentration were
low. Based on the bioassay and field survey, providing the high nutrients may have stimulated to
phytoplankton growth such as S. costatum-like spp.. In particular, opportunistic micro-algae such
as Cryptomonas spp. were able to achieve the high biomass under the relatively mid nutrient
condition from bottom after break down of seasonal stratification in the Gwangyang Bay.
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ments, Gwangyang Bay
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Fig. 1. Location of sampling sites in Gwangyang Bay, Korea. White open circles indicates autumn bioassay stations in 2010.
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Fig. 3. Horizontal distribution changes of DSi (a), DIN (nitrate, ni-
trite, ammonia) (b), DIP (c), N : P ratios and Chl. a concent-
ration (d) in 2010 and 2011 in Gwangyang Bay. White and
black indicate surface and bottom layers, respectively.
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Fig. 4. Variation of environmental factors in three different zones in Gwangyang Bay.
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Fig. 6. Relative contribution of phytoplankton classes (upper) and dominant diatom species (lower) in 2010 (a, b) and 2011 (c, d).
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Table 1. Nutrient limitation assessment in Gwangyang Bay based on two differents criteria (nutrient concentration and ratios). Bold words
indicates the nutrient limitation

Si limitation N limitation

P limitation

Nutrient concentration limitation

Station DSi/DIP DSi/DIN DIN/DIP DSi/DIN DSi/DIP DIN/DIP DIN DIP DSi
<10 <1 <10 >1 >22 >22 <1.0uM <0.2uM <2.0uM
2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011
1 24 16 2.0 1.3 123 128 2.0 1.3 24 16 123 128 140 128 1.14 1.00 278 16.2
2 25 17 2.0 1.3 128 135 2.0 13 25 17 128 135 145 123 1.13 091 288 157
3 19 16 1.5 1.0 131 160 1.5 1.0 19 16 13.1 160 247 187 188 1.17 359 19.1
4 21 15 1.9 1.1 114 134 19 1.1 21 15 114 134 157 139 137 1.04 294 160
5 24 13 1.9 1.0 121 132 19 1.0 24 13 12.1 132 144 162 1.18 123 279 165
6 26 18 2.0 1.3 134 140 2.0 1.3 26 18 134 140 133 123 099 0.88 26.1 155
7 26 19 2.3 1.2 114 160 23 1.2 26 19 114 160 109 125 096 0.78 249 15.1
8 28 26 24 1.7 11.6 150 24 1.7 28 26 11.6 150 9.8 11.5 085 0.77 237 19.6
9 23 15 2.2 1.2 103 126 2.2 1.2 23 15 103 12,6 11.0 140 1.06 1.11 246 164
10 28 35 2.2 14 131 244 22 14 28 35 13.1 244 11.1 208 084 0.85 239 30.1
11 25 21 2.5 1.7 9.8 127 2.5 1.7 25 21 9.8 127 9.1 119 093 094 229 200
12 27 22 2.3 1.8 114 120 23 1.8 27 22 114 120 93 9.8 082 0.81 21.8 18.1
13 26 30 24 1.6 11.1 183 24 1.6 26 30 11.1 183 90 147 0.80 0.80 21.1 237
14 27 25 2.5 2.1 1.2 12,1 2.5 2.1 27 25 11.2 121 8.5 7.7 076 063 209 16.1
15 26 22 2.3 .8 11.1 120 23 1.8 26 22 1.1 120 8.9 9.1 081 0.76 209 16.8
16 26 22 2.3 1.9 112 119 23 1.9 26 22 112 119 85 88 0.75 0.74 193 164
17 27 23 2.4 20 114 116 24 2.0 27 23 114 116 79 82 0.70 0.70 19.0 16.1
18 27 22 2.4 20 113 112 24 2.0 27 22 1.3 112 7.7 84 0.68 0.75 18.1 165
19 29 23 2.5 20 114 112 25 2.0 29 23 114 112 70 81 061 073 176 164
20 28 N.D. 25 ND. 114 ND. 25 ND. 28 ND. 114 ND. 66 N.D. 058 ND. 164 N.D.
AR Uehdeh 3 ARERTE AL o3 % 3.9k H7 4Y
WEd] 408 &(-)9) ARAE BT, AT (PO,
NHy)sh 213 o (+)¢] 4844 ndet Aol clokd WYL AgERIES 24 L 7
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