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ABSTRACT

The occurrence of phytoplankton in 20 marine shrimp growout ponds in Pingtung,
Taiwan, were investigated from October 1989 to December 1990 to find the relationship of
phytoplankton and the growth of shrimp under different cultural sytle. Pond water were sam-
pled once every two week and then were fixed and settled to concentrated the phytoplankton.
The species and biomass of phytoplankton were identified and count under the micros-
cope.From thses data the species diversity and other index were calculated and the water
quality score were estimated. The results showed the ecosystem of shrimp growout ponds
were unstable and highly eutrophic, and the water were highly polluted. These indicated the
number of species of phytoplankton present in shrimp ponds were few, but the biomass of
specific species were high. The dominant species often occurred were Synechocystis pevalekii,
Oscillatoria limnetica, Pseudanabaena constricta, Chroococcus cohaerens,Chlorella vulgaris,
Oocystis borgei, Westella linears, Cyclotella striata, Cylindropyzxis profunda, Rhizosolenia
seteigera, Navicula sp., Nitzschia longissima., Gonyatlax verior and Chroomonas salina. The
big size diatom Odontella regia and R. setigera are harmful to the shrimp due to its attach-
ment to the gills of shrimp. The failure of shrimp culture were often encountered when the
small flagellate Chroomonas saliha appéared and in high density. The profile of phytoplank-
ton appeared in different Kuruma prawn ponds were more similar than that in tiger prawn
ponds. The difference among various Kuruma prawn ponds occurred during the last culture
priods. while that in tiger prawn ponds appeared in different locations.
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2. B2 E ( MI, Margalef 1958 )
MI=(S-I)/In N

3. WEJE 88 ( P, Pielou 1966 )
PI=H/log S

4. BHIEE ( Mcl, Mclntosh 1967 )
Mcl=1-(Z Pi?) V2

5. BB ( QS BFE 1990 )
QS=(H/6+MI1/6+P1/3.5+Mcl)/4x 100%
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* | 78-11-2378-12-6 78-12-2078-1-378-1-1978-1-3179-2-1479-3-779-3-2;
Synechocystis pevalekii 0.0 0.0 5.3 0.0 0.0 42.7 89.9 0.0 0.0
Gomphosphaeria aponina 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Oscillatoria sanca 0.0 0.0 0.0 0.0 0.0 31.3 0.0 0.0 27.7
Pseudanabaena constricta 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
Ankistrodesmus convolutus 0.0 0 0.0 0.0 0.0 0.0 0.0 0.5 0.0
Oocystis borgei 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6
Tetraselmis sp. 5.8 0.0 0.7 0.0 0.0 0.0 0.4 0.2 0.3
Chroomonas salina 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0
Chrysochromulina sp. 0.0 0.4 0.0 0.0 0.0 0.0 0.0 2.5 0.0
Melosira nummuloides 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cyclotella striata 0.2 0.2 0.5 0.2 0.0 0.0 0.0 4.7 0.6
Cylindropyxis profunda 0.6 0.2 0.5 0.8 86.2 0.1 0.2 18.7 0.9
Coscinodiscus eccentricus 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0
Coscinodiscus radiatus 0.0 0.0 0.0 0.0 0.0 0.9 0.0 7.0 7.7
Thalassionema nitzschioides 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 259
Rhizosolenia fragilissima 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0: 27
Chaetoceros affinis 0.0 0.0 1.2 0.0 0.0 0.0 4.9 0.0 0.0
Chaetoceros simplex 0.0 84.9 5.3 0.0 0.2 0.0 0.0 1.3 0.6
Chaetoceros fragile 0.0 0.8 82.0 0.0 0.0 0.0 0.0 0.0 0.1
Chaetoceros lauderi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
Chaetoceros lorenzianus 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0
Streptothaca thamensis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0
Climacosphenia moniligera 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0
Fragillaria sp. 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0
Navicula ramosissima 0.0 0.0 0.0 0.0 0.0 4.1 0.0 1.8 2.1
Diploneis smithii 1.5 0.2 0.4 18.6 0.2 0.4 0.0 0.2 0.0
Pleurosigma normanii 1.0 0.0 0.4 1.0 2.8 0.3 0.0 0.4 0.0
Donkinia recta 25.5 5.4 0.0 0.4 2.6 3.2 1.2 0.7 0.0
Amphiprora alata 0.6 0.0 0.2 0.0 0.0 0.1 0. 0.0 0.0
Amphora coffeneformis 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 4.3
Amphora ovalis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Amphora costata 1.0 0.2 2.5 78.2 5.3 6.7 0.2 3.9 33
Nitzschia longissima 0.0 0.0 0.0 0.0 0.0 0.1 1.6 0.9 0.0
Nitzschia vitrea 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nitzschia sp. 6.0 0.0 0.0 0.0 0.0 0.1 0. 0.0 2.2
Nitzschia sigma 0.0 0.0 0.0 0.0 0.0 4.9 0.0 0.7 2.2
Nitzschia obtusa 0.0 0.4 0.0 0.0 2.8 0.9 0.0 0.2 0.0
Cachonina hallii 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.4 0.0
Prorocentrum triestinum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Gyrodinium spirale 0 0 0 0 0 0 0 0 0
Pyrophacus horologium 0.0 0.0 0.0 0.0 0.0 0.8 0.0 476 9.6
Cachonina hallii 48.2 0.2 0.0 0.0 0.0 1.9 0.0 0.2 0.0
Protoperidinium  minitum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Protoperidinium leonis 7.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proroperidinium quiquecorne 0.0 0.0 0.0 0.8 0.0 0.7 0.0 0.0 0.0
Protoperidinium steinii 0.0 1.2 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Gonyaulax verior 0.0 0.0 0.2 0.0 0.0 0.1 0.0 6.6 0.0
Cell density (x10000 cells/ml) 0.4 0.7 0.5 0.0 1.8 0.1 11.0 7.4 0.2
Total pigments(ppb) 3 5 46 100 8 53 87 86 61
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b 1 p: g 78-11-2378-12-20 78-1-3 78-1-19 78-1-3179-2-14 79-3.7 79-3-2179-4-1179-4-26 79-5-10 79-5-28 79-6-7
Chroococus cohaerens 0.0 0.0 0.0 0.0 0.0 18.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Synechocystis pevalekii 12.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Oscillatoria sancta : 0.0 0.0 0.0 0.0 0.0 17.3 0.0 0.2 17.4 9.0 44 .4 65.3 38.7
Oscillatoria pseudogeminat 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Oscillatoria limnetica ’ 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 2.1 89.9 12.8 1.1 1.5
Pseudanabaena constricta 0.0 63.5 0.2 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 6.1
Chlorella vulgaris 17.1 0.0 0.0 0.0 94.9 60.1 43.0 0.0 0.0 0.0 0.0 0.0 12.7
Dictyosphaerium ehrenbergianum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.3 0.0 0.0
Westella  linearis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 2.3 0.0
Oocystis borgei 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 2.3 0.0 2.1
Ankistrodesmus convolutus 0.0 0.0 0.0 0.0 0.0 1.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Tetraselmis sp. 12.2 0.4 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.3
Chroomonas salina 0.0 0.0 0.0 0.0 0.0 0.3 3.0 0.0 0.0 0.0 0.0 1.2 13.9
Chrysochromulina sp. - 24.4 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cyclotella striata 17.4 0.4 2.3 0.0 0.2 1.8 14.6 11.1, 20.7 0.0 1.6 16.8 0.2
Cylindropyxis profunda 0.5 1.3 29.2 99.6 0.4 0.1 2.3 65.1 3.1 0.0 1.3 0.0 0.2
Coscinodiscus eccentricus 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Coscinodiscus radiatus 0.0 0.0 0.0 0.0 0.0 0.2 0.8 0.2 0.7 0.2 9.8 0.5 0.2
Skeletonema costatum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.7 0.0 0.0
Rhizosolenia setigera 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.2 0.0
Rhizosolenia fragilissima 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.5
Chaetoceros affinis 0.7 0.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.6 0.0
Chaetoceros fragile 0.0 4.2 0.0 0.0 0.2 0.0 0.0 0.8 19.9 0.0 0.3 1.4 0.0
Chaetoceros simplex 3.2 0.2 0.6 0.0 2.9 . 0.0 1.9 6.7 19.7 0.0 0.0 0.0 0.0
Chaetoceros lorenzianus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 0.0 0.0 0.0 0.0
Odonella regia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0
Cerataulina bergonii 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.1 0.0 0.0 0.3 0.0 0.0
Streptotheca thamensis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.1 0.2 0.1 0.2 0.0
Navicula ramosissima 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
Diploneis smithii 0.7 0.6 1.1 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.3 0.0 0.0
Pleurosigma normanii 0.0 0.6 0.6 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.5 0.2 0.0
Donkinia recta 0.2 21.4 483 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Amphiprora alata 0.5 1.1 0.0 0.0 1.0 0.0 0.0 0.2 0.3 0.0 1.5 0.5 0.0
Amphora ovalis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Amphora costata 2.2 3.9 15.1 0.0 0.1 0.1 0.2 0.3 1.7 0.2 3.8 0.2 0.0
Nitzschia acicularis 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Nitzschia longissima 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0
Nitzschia vitrea 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nizschia sigma 0.0 0.4 LS, 0.0 0.0 0.1 0.0 0.2 0.0 0.0 0.4 0.0 0.0
Gyrodinium spirale 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.1 0.0 6.4
Pyrophacus horologium 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.3 0.0 0.0 0.0 0.0
Cachonina hallii 3.4 0.0 0.0 0.0 0.0 0.0 30.8 0.0 0.3 0.0 0.0 0.2 7.8
Protoperidinium  minitum 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.8 0.7 0.0 1.5 0.2 0.0
Gonyaulax triacantha 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gonyaulax verior 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.2 0.3
Cell density (x10000 ceils/ml) 1.3 0.5 0.2 1.6 40.5 18.1 18.2 5.2 4.8 1.9 11.0 8.5 9.8
Total pigments(ppb) 24 61 6 10 56 39 87 21 237 98 308 159 273
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b1 & 78-11-2378-12-6 78-12-20 78.1-3 78-1-1978-1-3179-2-1.79-3-7 79-3.21
Synechocystis pevalekii 92.4 83.8 0.0 0.0 0.0 37.7 0.0 0.0 0.0
Gomphosphaeria aponina 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 29.0
Oscillatoria pseudogeminata 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0
Oscillatoria limnetica 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0
Chlorella "vulgaris 0.0 0.0 117 0.0 0.0 0.0 0.0 18.4 0.0
QOocystis borgei 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.4 56.4
Tetraselmis sp. 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0
Chroomonas salina 0.2 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0
Cyclotella striata 0.0 0.0 0.0 0.4 0.2 2.8 734 1.4 2.1
Cylindropyxis profunda 0.0 0.0 26.1 98.1 98.7 37.0 1.3 3.5 0.6
Coscinodiscus eccentricus 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Coscinodiscus radiatus 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 2.8
Rhizosolenia fragilissima 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5
Chaetoceros affinis 0.0 5.7 0.0 0.0 0.0 0.9 0.0 0.0 0.0
Chaetoceros simplex 0.0 0.0 0.0 0.2 0.0 10.5 0.0 14.9 0.0
Chaetoceros fragile 0.0 0.0 4.5 0.0 0.0 3.3 0.0 0.0 0.0
Streptotheca thamensis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Odonetella regia - 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fragillaria sp. 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0
Navicula ramosissima 0.0 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0
Diploneis smithii 0.7 0.0 0.0 0.0 0.4 0.0 0.2 0.0 0.0
Pleurosigma normanii 0.2 0.0 2.7 0.0 0.0 0.0 0.0 0.0 0.2
Donkinia recta 0.2 2.4 19.8 0.9 0.0 0.8 0.0 0.0 0.0
Amphiprora alata 0.9 0.0 0.0 0.0 0.0 2.8 0.0 0.2 0.2
Amphora costata 0.2 0.0 22.5 0.2 0.8 2.3 0.6 0.0 0.6
Nitzschia longissima 0.0 0.0 0.0 0.0 0.0 0.0 0.2 16.6 0.0
Nitzschia sp. 3.3 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0
Nitzschia sigma 0.0 0.0 0.0 0.0 0.0 0.3 0.6 0.0 0.0
Nitzschia obtusa 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Gyrodinium spirale 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Pyrophacus horologium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
Cachonina hallii 1.1 7.9 0.0 0.0 0.0 0.3 159 42.1 5.5
Protoperidinium  minitum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.2
Proroperidinium quiquecorne 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
Protoperidinium steinii 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0
Gonyaulax verior 0.0 0.0 0.0 0.0 0.0 0.2 6.1 0.0 0.0
Cell density (x10000 cells/ml) 2.5 2.1 0.5 8.7 3.6 12.9 3.1 8.8 4.6
Total pigments(ppb) 23 22 91 16 7 105 121 91 105
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* b 78-11-2378-12-2078-1-3 78-1-19 78-1-3179-2-14 79-3-7 79.3-2179-4-1179-4-2679-5-10 79-5-28 79-6-7
Chroococus cohaerens 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 0.0 6.0 2.9 0.0
Synechocystis pevalekii 0.0 0.0 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0 2.9 0.0
Gomphosphaeria aponina 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 27.6 6.5 2.2 0.0 0.0-
Oscillatoria sancta 0.0 0.0 0.0 0.0 0.0 22.6 0.0 27.6 21.2 10.9 0.0 0.0 7.3
Oscillatoria pseudogeminata 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.9 58.0 45.3 14.7 18.9
Oscillatoria limnetica 0.0 2.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 2.2
Pseudanabaena constricta - 0.0 0.8 0.0 0.0 0.0- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Anabaina spiroides 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.3
Chlorella vulgaris 81.1 8.9 1.6 31 1.8 1.4 0.0 17.3 0.0 0.0 0.0 0.0 0.0
Westella linearis 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.3 9.7 0.0 1.3 0.0
Qacystis borgei 0.0 0.0 0.0 0.0 1.8 0.6 0.2 38.3 5.7 5.4 5.6 0.6 2.2
Carteria cordiformis 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5
Tetraselmis sp. 4.3 0.0 0.2 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.2 0.0 0.0
Chroomonas salina 0.0 0.0 0.0 1.1 0.5 2.4 0.6 0.0 5.0 2.6 0.0 0.0 3.4
Chrysochromulina sp. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.4
Euglena proxima 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Melosira nummuloides 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cyclotella striata 0.0 1.4 0.0 3.9 26.0 17.6 9.8 4.8 0.1 4.1 14.2 0.6 34.8
Cylindropyxis profunda 0.0 8.9 87.6 80.1 26.7 0.7 0.0 0.8 0.3 10.9 23.4 70.1 5.7
Coscinodiscus eccentricus 0.0 0.0 0.2 0.0 0.0 74 194 0.0 0.0 0.0 1.0 0.1 0.1
Coscinodiscus radiatus 0.0 0.0 0.0 0.2 0.7 0.0 0.0 5.0 0.3 0.2 0.0 0.1 0.1
Rhizosolenia fragilissima 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.6 " 0.0 0.3
Chaetoceros affinis 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Chaetoceros fragile 0.8 0.0 0.0 0.0 7.9 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.1
Chaetoceros lorenzianus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0
Cerataulina bergonii 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.3
Streptotheca thamensis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.4 0.7 0.2 0.3 0.0
Climacosphenia moniligera 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 2.6
Navicula ramosissima 3.0 4.1 1.6 1.5 1.8 0.0 1.2 0.3 1.8 0.0 0.0 0.0 0.0
Diploneis smithii 1.6 4.1 1.6 0.0 0.7 0.7 0.9 0.0 0.0 0.0 0.0 0.0 0.0
Pleurasigma normanii 0.2 0.2 0.2 0.8 0.5 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Donkinia recta 0.0 0.0 0.6 0.5 2.6 0.4 0.2 0.0 0.3 0.0 0.0 0.0 0.0
Amphiprora alata 0.4 0.0 0.2 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Amphora coffeneformis 2.0 11.2 2.2 2.9 6.6 2.8 1.3 0.0 1.1 0.0 0.2 0.0 0.0
Amphora ovalis 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.4 0.3 0.0
Amphora costata 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nitzschia acicularis 0.0 57.0 0.6 0.5 2.6 0.4 0.2 0.0 1.1 0.0 0.0 0.0 0.0
Nitzschia longissima 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0
Nizschia sp. 3.2 0.2 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0
Nitzschia sigma 0.0 0.2 0.2 0.0 0.7 1.4 0.7 0.0 0.7 0.0 0.0 0.0 0.0
Nitzschia obiusa 0.0 0.6 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prorocentrum triestinum 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 3.5 0.0 0.0 0.0 0.0
Gyrodinium spirale 0.0 0.0 0.0 0.0 0.0 31.8 0.0 0.0 1.4 0.0 0.0 0.0 0.4
Pyrophacus horologium 0.0 0.0 0.0 0.2 0.5 0.7 1.7 0.0 0.0 0.0 0.0 0.0 0.1
Cachonina hallii 0.6 0.0 0.0 1.7 2.6 7.3 46.8 0.5 4.2 0.0 0.0 0.0 11.1
Protoperidinium  minitum 0.0 0.0 0.3 0.0 9.7 1.3 2.5 0.3 0.3 0.0 0.0 0.1 0.7
Protoperidimium leonis 0.0 0.0 0.2 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Protoperidinium steinii 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
Gonyaulax triacantha 0.0 0.0 0.0 0.0 0.5 0.0 11.3 0.0 0.0 0.0 0.0 0.0 0.1
Gonyaulax verior 0.0 0.2 0.0 2.0 0.0 0.1 0.0 - 0.0 0.0 0.0 0.0 0.0 0.1
Cell density (X10000 ceils/ml) 2.5 0.5 4.5 1.3 7.2 2.5 4.1 0.9 4.4 18.9 6.5 17.6 8.8
Total pigments (ppb) 35 835 53 33 64 54 132 44 85 312 174 435 235

ST S i SRR R EE RS TAE S RE AR

fa[— =
b 1 A 79-6-14 79-6-28 79-7-12 79-6-14 79-6-28 79-7-12 79-7-26
Synechocystis pevalekii 0.0 0.0 33.2 0.0 0.0 71.3 3.7
Oscillatoria limnetica . 8.3 0.0 20.9 19.2 0.0 24.2 0.0
Phormidium sp. 0.0 0.0 19.8 0.0 0.0 0.0 0.3
Tetraselmis sp. 62.5 0.0 3.7 0.0 0.0 1.8 0.0
QOocystis borgei 0.0 0.0 0.0 0.0 0.0 0.0 1.0
Chroomonas salina 0.0 99.2 22.5 0.0 0.0 2.5 94.9
Cyclotella striata 0.0 0.0 0.0 9.6 50.0 0.0 0.0
Coscinodiscus radiatus 0.0 0.4 0.0 2.1 0.0 0.1 0.1
Chaetoceros affinis 0.0 0.0 0.0 0.0 16.7 0.0 0.0
Navicula ramosissima 25.0 0.4 0.0 0.0 0.0 0.0 0.0
Achnanthes angustata 0.0 0.0 0.0 3.2 0.0 0.0 0.0
Pleurosigma normanii 1.4 0.0 0.0 0.0 0.0 0.0 0.0
Amphora ovalis 0.0 0.0 0.0 2.1 0.0 0.0 0.0
Nitzschia acicularis 0.0 0.0 0.0 57.5 16.7 0.0 0.0
Nitzschia longissima 2.8 0.0 0.0 1.1 16.7 0.0 0.0
Nitzschia sigma 0.0 0.0 0.0 5.3 0.0 0.0 0.0
Cell density(x10000 cells/ml) 0.16 0.58 3.74 0.21 0.01 8.66 5.94

Total pigments(ppb) 25 83 241 20 56 72 277
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= b | 79-8-4 79-9-7
Synechocystis pevalekii 59.6 86.6
Oscillatoria limnetica. 0.0 0.0
Pseudanabaena constricta 0.0 0.6
Chlorella vulgaris 6.8 0.0
Westella linearis 0.0 0.0
Dunaliella sp. 0.0 0.0
Tetraselmis sp. 0.0 8.0
Qocystis borgei 0.0 0.0
Chroomonas salina 6.8 0.0
Isoselmis sp. 0.0 0.0
Chrysochromulina sp. 0.0 0.0
Cyclotella striata 24.2 1.7
Coscinodiscus radiatus 0.1 0.0
Rhizosolenia setigera 0.0 0.0
Navicula ramosissima 1.2 0.8
Amphora ovalis 1.2 0.4
Nitzschia aciaularis 0.0 0.0
Nitzschia longissima 0.0 0.4
Protoperidinium leonis 0.0 1.7
Protoperidinium steinii 0.1 0.0
Cell density(x10000 cells/ml) 1.69 0.83
Total pigments(ppb) 42 22

73.4
0.5
0.8
0.0
0.0

5.2
0.0
1.3
0.0
0.0

98.0
0.6
0.0
0.4
0.0
0.0
0.0
0.0
0.0
0.6
0.0
0.1
0.0
0.0
0.3
0.1
0.0
0.0
0.0
0.0

7.07
123

79-9-11 79-9-20 79-10-4

93.6
0.0
0.0
0.0
2.4
0.0
0.0
0.0
0.0
0.0
1.8
0.0
0.0
0.1
0.0
0.0
2.1
0.0
0.0
0.0

10.95
126

FHh  FENCEEERERAPFEEEMERCBAE - REERRERE

= o

Microcystis -litoralis 1.0
Synechocystis pevalekii . . 19.4
Merismopedium minima 0.2
Gomphosphaerium sp. 1.4
Tetraselmis sp. 0.0
Oocystis borgei 74.9
Cylindropyxis profunda 0.6
Coscinodiscus radiatus 0.5
Chaetoceros dffinis 0.4
Odontella regia 0.0
Donkinia recta 0.6
Amphora ovalis 0.0
Nitzschia longissima 1.0
Protoperidinium steinii 0.0
Cell density(x 10000 cells/ml) 42.3

Total pigments(ppb) 242

0.0

. 91.6

0.1
0.0
0.2
3.6
0.5
0.1
0.0
1.5
0.2
0.1
2.1
0.0

5.8
770

79-9-2079-10-4 79-10-18

0.0

85.9 -

0.0
0.0
0.0
8.9
0.4
0.0
0.0
0.4
0.0
0.7
2.6
1.1

7.0
515
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79-11-1579-11-2779-12-1379-12-2779-11-1579-11-2779-12-1379-12-27
Synechocystis pevalekii 0.0 1.2 0.0 0.0 0.0 0.0 0.0
Chlorella vulgaris 49.4 67.1 0.0 0.0 91.1 0.0 0.0
Chroomonas salina 0.0 0.0 0.0 0.0 0.0 60.2 4.8
Chrysochromulina sp. 0.0 0.0 0.0 776 4.5 10.0 14.5
Cyclotella striata 0.0 31.8 56.8 22.3 0.0 0.0 72.7
Chaetoceros affinis , 21.2 0.0 0.9 0.0 0.0 0.0 3.2
Synedra sp. 2.7 0.0 0.0 0.0 0.0 0.0 3.2
Navicula ramosissima 0.0 0.0 1.8 0.0 33 0.0 0.0
Amphora ovalis 0.0 0.0 0.0 0.0 1.1 0.0 0.0
Nitzschia longissima 3.5 0.0 40.6 0.0 0.0 0.0 0.0
Nitzschia sigma 0.0 0.0 0.0 0.0 0.0 2%.9 1.6
Protoperidinium steinii 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cell density (x10000 cells/ml) 0.44 0.57 0.25 5.64 6.20 0.02 0.14
Total pigments(ppb) 30 20 29 66 8 12 14
% 2=t- SURARRMAIL  HIL 9 DR RITERRK B8
LA R A B AR HEE SHEHE  GERHER Sl
- 1.54 1.43 1.17 0.32 29
k= 1.70 1.52 1.25 0.30 30
*— 1.83 2{.45 1.22 0.35 35
= 1.44 1.66 1.05 0.29 28
*— 1.74 4.04 1.09 0.34 40
K= 1.98 4.36 1.26 0.74 54
K= 2.04 4.08 1.29 0.40 45
&% 1.67 5.60 1.00 0.30 45
#E 1.80 4.23 1.09 0.35 42
EA 1.14 3.36 0.73 0.27 31
BHh 2.24 4.70 1.32 0.41 49
- 1.21 1.73 1.01 0.28 26
= 1.72 2.57 1.43 0.37 37
H— 1.46 2.92 1.00 0.31 33
H= 1.09 2.28 0.78 0.23 25
Fxe 0.97 2.10 0.70 0.21 23
B 0.89 1.95 0.68 0.16 21
* 0.86 1.12 0.75 0.15 17
¥B 1.05 1.25 0.97 0.30 24
¥C 1.05 1.56 0.97 0.22 23
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Chroococcus cohaerens H—EL

Synechochystis pevalekii

Oscillatoria sancta
Oscillatoria limnetica
Pseudanabaena constricta
Chlorella vulgaris
Oocystis borgei
Carteria cordiformis
Westella linearis
Chroomonas salina
Chrysochromulina sp.
Euglenia proxima
Cyclotella striata

Cylindropyxis profunda
Coscinodiscus radiatus
Rhizosolenia fragilissima
Rhizosolenia setigera
Chaetoceros affinis
Chaetoceros fragile
Chaetoceros simplex
Streptotheca thamensis
Navicula sp.

Diploneis smithii .
Donkinia recta
Amphora ovalis
Amphora costata
Nitzschia longissima
Nitzschia sigma
Gyrodinium spirale
Pyrophacus horologium
Cachonina hallii

Protoperidinium minutum

Gonyaulax verior
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8 carotenoids (ppb)
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