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Abstract

Waste water produced by human activities causes nutrient enrichment in the coastal zone, resulting
in algal bloom by stimulating the growth of macroalgae. We used the results of a nutrient enrichment
experiment of coral reef mesocosms, of which coral reefs were from the Nanwan Bay of the southern
Taiwan. Nitrogen budgets were cal culated and responses of the major biotic components to the nutrient
enrichment were compared. Results showed that in the controlled mesocosms, N uptakes were 40-46%
by green algae and 15% by corals without obvious difference between the 15 day and the 75" day of the
experiment. On the 75 days of the experiment, the coral biomass increased 8% but green algae decreased
7% in the controls, while the coral biomass decreased 66% but green algae increased 67% in the enriched
mesocosms. The N uptakes by sea anemones and phytoplankton were negligible in both controlled and
enriched mesocosms. The results demonstrated that green algae up took most of the added N and

accumulated it in its biomass in the nutrient enriched condition.
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Fig. 1. Mesocosms in the National Museum of Marine Biology and Aquarium, southern Taiwan.
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Table 1. Mean biomass (g ww/tank), and N uptakes and releases (mg/tank) of major biotic components
in the controlled mesocosms on the 15t day of the experiment

Nitrogen
Species Biomass (%)
Uptakes Releases Net uptakes (%)

Coras

Acropora muricata 547 (29.84) 0.480 0.000 0.480 (5.13)

Fungia spp. 288 (15.70) 0.252 0.000 0.252 (2.70)

Heliopora coerulea 254 (13.87) 0.223 0.000 0.223 (2.38)

Porites sp. 476 (25.97) 0.417 0.000 0.417 (4.46)
Sea anemone

Mesactinia genesis 40 (2.18) 0.030 0.000 0.030 (0.32)
Chlorophyta

Codium edule 126 (6.87) 2.940 1411 1.529 (16.34)

Avrainvillea erecta 76 (4.14) 1.766 0.847 0.919 (9.82)

Caulerpa racemosa 11 (0.60) 0.254 0.122 0.132(1.41)

Chaetomorpha crassa 12 (0.65) 1.779 0.854 0.925 (9.89)

Ulva reticulate 3(0.16) 0.392 0.122 0.270 (2.89)
Phytoplankton 253 x 104 9.11 x 108 5.72 x 108 3.37 x 108 (0.01)

7 2. e B AR Re R 28 75 K% 1 SRR 1 £ ) R (g wwitank) BB N Y 7R IR IS B R
(mg/tank)

Table 2. Mean biomass (g ww/tank), and N uptakes and releases (mg/tank) of major biotic components
in the controlled mesocosms on the 75t day of the experiment

Nitrogen
Species Biomass (%)
Uptakes Releases Net uptakes (%)

Coras

Acropora muricata 547 (32.54) 0.480 0.000 0.480 (5.13)

Fungia spp. 288 (17.12) 0.252 0.000 0.252 (2.70)

Heliopora coerulea 254 (15.13) 0.223 0.000 0.223 (2.38)

Porites sp. 476 (28.32) 0.417 0.000 0.417 (4.46)
Sea anemone

Mesactinia genesis 23 (1.37) 0.017 0.000 0.017 (0.18)
Chlorophyta

Codium edule 0(0.00) 0.000 0.000 0.000 (0.00)

Avrainvillea erecta 63 (3.75) 2172 1.043 1.129 (12.07)

Caulerpa racemosa 0(0.00) 0.000 0.000 0.000 (0.00)

Chaetomorpha crassa 25 (1.49) 5.036 2417 2.619 (28.00)

Ulvareticulate 5(0.30) 0.853 0.266 0.587 (6.27)

Phytoplankton 5.43 x 104 2.03 x 107 1.28 x 107 0.75 x 107 (0.01)
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Table 3. Mean biomass (g ww/tank), and N uptakes and releases (mg/tank) of major biotic components
in the enriched mesocosms on the 15t day of the experiment

Nitrogen
Species Biomass (%)
Uptakes Releases Net uptakes (%)

Corads

Acropora muricata 657 (33.36) 0.576 0.000 0.576 (0.14)

Fungia spp. 361 (18.33) 0.317 0.000 0.317 (0.08)

Heliopora coerulea 254 (12.91) 0.223 0.000 0.223 (0.05)

Porites sp. 440 (22.31) 0.385 0.000 0.385 (0.09)
Sea anemone

Mesactinia genesis 38 (1.93) 0.059 0.000 0.059 (0.01)
Chlorophyta

Codium edule 133 (6.75) 11.571 5.554 6.017 (1.48)

Avrainvillea erecta 58 (2.94) 5.095 2.445 2.650 (0.65)

Caulerpa racemosa 11 (0.56) 0.960 0.461 0.499 (0.12)

Chaetomorpha crassa 15 (0.76) 4.122 1.979 2.143 (0.53)

Ulva reticulate 3(0.15) 0.869 0.271 0.598 (0.15)
Phytoplankton 1.23x 108 4.75 x 107 2.99 x 107 1.76 x 107 (0.01)

X 4 B EER IR BA B 5 75 K& LR AP & (9 wwitank) BT NS £ i Bl
HE i (mg/tank)

Table 4. Mean biomass (g ww/tank), and N uptakes and releases (mg/tank) of major biotic components
in the enriched mesocosms on the 75t day of the experiment

Nitrogen
Species Biomass (%)
Uptakes Releases Net uptakes (%)

Corads

Acropora muricata 0(0.00) 0.000 0.000 0.000 (0.00)

Fungia spp. 361 (7.16) 0.317 0.000 0.317 (0.08)

Heliopora coerulea 254 (5.04) 0.223 0.000 0.223 (0.05)

Porites sp. 440 (8.71) 0.385 0.000 0.385 (0.09)
Sea anemone

Mesactinia genesis 29 (0.57) 0.045 0.000 0.045 (0.01)
Chlorophyta

Codium edule 3287 (65.12) 48.299 23.182 25.118 (6.19)

Avrainvillea erecta 188 (3.72) 14.885 7.144 7.741(1.91)

Caulerpa racemosa 266 (5.27) 21.089 10.122 10.967 (2.70)

Chaetomorpha crassa 83(1.64) 21.642 10.387 11.255 (2.77)

Ulvareticulate 139 (2.75) 40.507 12.637 27.870 (6.87)
Phytoplankton 155x 108 5.94 x 107 3.74 x 107 2.20 x 107 (0.01)
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Fig. 2. Standing cropsof corals, algae, and phytoplankton in the controlled and nutrient enrichment mesocosmes.
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