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Coastal Water Quality Assessment Using Dominant Genera of Phytoplankton
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Abstract

This aim of this study was to create coastal water quality assessment criteria by the use of dominant
phytoplankton genera as indicators. Water quality data and listed information about phytoplankton genera over the
period 2004-2013 was collected from the Marine Resources and Environment Research Unit, Faculty of Marine
Technology, Burapha University. The relationships between each genus of phytoplankton and various parameters
of water quality including ammonia, nitrite, and orthophosphate concentrations were calculated by correlation
analysis. The correlation values were then adjusted to be the scores of each genus of phytoplankton.
The accuracy of this method for determining water quality assessment criteria was then tested by sampling and
testing water samples along the coast of Chanthaburi province, and the accuracy was found to be more than
80 percent. In conclusion, assessment of coastal water quality using dominant types of phytoplankton was

appropriate for coastal water quality assessment.
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Table 1 Water quality score separated by trophic level and general water quality.

Score Water quality by trophic level General water quality
1.0-3.0 Oligotrophic status Clean

3.1-4.0 Oligo-mesotrophic status Clean-moderate
4.1-6.0 Mesotrophic status Moderate
6.1-8.0 Meso-eutrophic status Moderate-polluted
8.1-10.0 Eutrophic status Polluted

Source: Modified from Peerapornpisal et al. (2007).

Table 2 Score of each genus of phytoplankton.

Genus Score Genus Score
Achnanthidium 5.1 Achnathes 4.7
Actinocyclus 6.5 Actinoptychus 34
Alexandrium 43 Amphidinium 5.6
Amphipleura 5.1 Amphisolenia 4.6
Amphora 5.1 Anabaena 6.0
Anomoeoneis 4.8 Asterionella 5.6
Asteromphalus 4.6 Aulacoseira 5.0
Bacillaria 4.1 Bacteriastrum 6.2
Bambusina 5.6 Bellerochea 4.9
Biddulphia 4.9 Campylodiscus 4.9
Cerataulina 4.8 Ceratium 5.8
Chaetoceros 6.0 Chorella 52
Chroococcus 4.2 Climacodium 4.3
Climacosphenia 5.9 Closteriopsis 4.6
Closterium 4.1 Cocconeis 5.0
Coelastrum 5.1 Coelosphaerium 4.3

Corethron 6.1 Coscinodiscus 52
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Table 2 (continued).

Genus Score Genus Score
Cosmarium 4.8 Craticula 5.2
Cvclotella 4.4 Cvlindrotheca 9.1
Cvmatosira 5.0 Cvmbella 4.6
Cvstodinium 4.7 Dactvliosolen 4.8
Desmidium 4.8 Detonula 3.3
Diatoma 3.9 Dicthvium 4.6
Dictvocha 4.8 Dinobrvon 5.9
Dinobhvsis 4.6 Diploneis 4.6
Distiama 4.9 Ditvium 59
Dunaliella 4.4 Entomoneis 7.9
Epithemia 4.9 Eraticula 5.1
Eucampia 51 Eualena 7.7
Eunotia 5.0 Fraailariforme 4.8
Fraailariopsis 4.9 Franceia 5.7
Frustulia 7.3 Geminella 4.8
Gloeocapha 3.8 Gonvaulax 54
Grammatoohora 4.9 Guinardia 4.5
Gvmnodinium 6.2 Gvrodinium 5.0
Gvrosiama 4.1 Halosphaera 5.0
Haslea 5.0 Helicotheca 5.1
Hemiaulus 6.1 Hvalotheca 4.7
Hvmenomonas 6.1 Kirchneriella 4.8
Lauderia 4.7 Leoocinclis 5.0
Licmobhora 9.0 Lioloma 4.9
Lvnabva 4.8 Mallomonas 5.6
Melosira 6.7 Menoidium 4.9
Merismopedia 6.1 Mesotaenium 4.4
Mestoaloia 5.0 Micrasterias 4.2
Micromonas 4.9 Navicula 4.3
Neostreptotheca 5.1 Netrium 5.1

Nitzschia 5.7 Noctiluca 8.7
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Table 2 (continued).

Genus Score Genus Score

Odontella 55 Oedogonium 5.1
Oscillatoria 7.0 Pandorina 4.9
Paralia 5.7 Pediastrum 4.5
Penium 5.3 Peranema 5.2
Peridinium 4.5 Peronia 5.0
Phacus 6.9 Phaeocyvstis 6.1
Phaeodactvium 4.9 Phormidium 7.6
Pinnularia 4.0 Planktoniella 4.7
Pleurosiama 6.7 Pleurotaenium 5.1
Podosira 5.0 Prorocentrum 4.4
Protooeridinium 4.8 Pseudoaalenia 4.9
Psuedo-nitzschia 5.2 Pvrocvstis 5.0
Pvrodinium 4.5 Pvrophacus 5.8
Raphidiopsis 4.5 Rhabdonema 5.1
Rhizosolenia 7.1 Scenedesmus 4.8
Sellabhora 4.1 Skeletonema 6.2
Sohaerozosma 4.3 Staurastrum 4.7
Stauroneis 4.8 Stenopterobia 4.4
Stephanodiscus 7.5 Striatella 5.1
Strombomonas 4.2 Surirella 5.1
Tetraedron 4.9 Thalassionema 4.9
Thalassiosira 4.8 Thalassiothrix 4.3
Toxaria 4.9 Triceratium 5.0
Ulothrix 5.8 Uroalenoosis 5.1
Urosolenia 4.9 Volvox 7.5
Xanthidium 5.1
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afipLAumAae AARL-PP score (Peerapornpisal et al., 2007) Hi89NNANNRNTLETE AN S U LIRS TR T
@mmwﬁwﬁmmmmﬁmﬁu wardauuanssiuluwsiazssuuting (Hellawell, 2012) muﬁmr}mwmﬁmuﬁﬁwu
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Table 3 Water quality assessment using coastal water quality assessment with dominant genus of phytoplankton.

General water

St Latitude Longitude Location Dominant genus  Average score quality
1 12.60644 101.87293 Kung Viman Nitzschia 55 Moderate
‘N ‘E Beach Plurosigma
Gyrosigma
2 12.60352 101.87671 Kung Viman Nitzschia 6.5 Moderate-
‘N ‘E Beach Plurosigma polluted
Oscillatoria
3 12.58782 101.88432 Kung Viman Chaetoceros 6.2 Moderate-
‘N ‘E Beach Nitzschia polluted
Oscillatoria
4 12.58164 101.89093 Kung Krabaen Chaetoceros 6.3 Moderate-
‘N ‘E Bay Oscillatoria polluted
Anabaena
5 12.57278 101.89361 Laem Sadet Chaetoceros 6.6 Moderate-
‘N ‘E Beach Plurosigma polluted
Oscillatoria
6 12.55954 101.91206 Laem Sadet Psuedo-nitzschia 6.7 Moderate-
‘N ‘E Beach Bacteriastrum polluted
Noctiluca
7 12.53456 101.92751 Chao Lao Chaetoceros 5.6 Moderate
‘N ‘E Beach Cosinodiscus
Nitzschia
8 12.53289 101.94322 Chao Lao Bellerochea 5.1 Moderate
‘N ‘E Beach Odontella
Haslea
9 12.53876 101.94963 Chao Lao Chaetoceros 6.1 Moderate-
‘N ‘E Beach Pleurosigma polluted
Asterionella
10 12.52171 101.94957 Khaem Nu Chaetoceros 5.7 Moderate
‘N ‘E Estuary Oscillatoria

Gyrosigma
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