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ABSTRACT 

Seasonal variation and diversity of phytoplankton community in Vellar estuary was carried out for a period of one year 
during July 2017 – June 2018. A total of 115 phytoplankton species belonging to three groups namely blue greens, 
diatoms, and dinoflagellates were recorded. Of these, diatoms were found to be the dominant group with 97 species 
followed by 13 blue greens and 05 dinoflagellates. Density of phytoplankton was maximum during postmonsoon season 
and minimum during monsoon season. Principal Component Analysis was done for correlation of the parameters. 
Diversity indices, Shannon diversity, Margalef richness, Pielou’s Evenness were also calculated in different stations of 
Vellar estuary. 
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INTRODUCTION 
Phytoplankton are the primary producers in the estuaries and seas, enter into the aquatic food chain and 
help directly or indirectly in the production of fish and other animals living in the sea water (1). 
Phytoplankton is used as good bio-indicator of water quality and pollution, as they reflect the suitable 
changes taking place in its environment by changing their species composition, community structure, 
productivity and biomass. In addition the abundance of phytoplankton can be taken as the best mean for 
quantitative assessment of potential fisheries of any area (2). Phytoplankton species are very sensitive to 
slight changes in its environment and therefore it provides good insight about water quality before it 
reaches to extreme condition like eutrophication. Several factors such as increase river inflow, 
remineralization, upwelling, and resuspension of particulate matter may cause Eutrophication (3, 4). 
 The key factor to regulate phytoplankton biomass is nutrient availability (6). Nitrogen, phosphorous and 
silicon are considered to be more important inorganic substances than other nutrients, as they are 
considered to play important role in phytoplankton abundance, growth and metabolism. Phytoplankton 
diversity, composition, biovolume and the magnitude of primary production are the changes that are 
included in the seasonal pattern (7) but the changes in species composition and diversity are regulated by 
photosynthetic response (8). Species composition and seasonal variation of phytoplankton in different 
coastal ecosystem has been carried out in India (9).Therefore, the present study has been undertaken to 
study the phytoplankton density and distribution in relation to physico-chemical parameters at Vellar 
estuary, for a period of one year from July 2017- June 2018. 
 
MATERIAL AND METHODS 
Collection of Water Samples 
Samples were collected from the coastal waters of Vellar estuary from four stations. (Station I- Latitude: 
11°30'26.56"N Longitude: 79°46'29.97"E, Station II- Latitude: 11°29'25.55"N Longitude: 79°45'60.00"E, 
Station III- Latitude:11°29'7.09"N Longitude:79°45'41.19"E, Station IV- Latitude:11°28'13.94"N 
Longitude:79°45'34.81"E). Surface water samples for the determination of the physical and chemical 
variables were collected in pre-cleaned polythene bottles from four sampling stations monthly for a 
period of one year (July 2017- June 2018) and stored in a refrigerator prior to their analysis. 
Hydrographic variable analysis surface water temperature was measured using a mercury-in-glass 
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thermometer. pH was measured using pH pen and salinity were analyzed In situ with the help of a 
Systronics water analyzer. Dissolved oxygen was by Winkler’s titrimetric method. The dissolved nutrients 
such as nitrate, phosphate and silicate contents were estimated by following the procedure outlined by 
standard methods (10). To evaluate total suspended solids (TSS), filter paper was weighed and water 
samples were filtered using per-weighed glass filter papers (Whatmann GF/C, 0.45 µm) and were 
weighed again and detracted with the pre- weighed values to estimate TSS. 
 

 
Fig. 1. Study Area showing the four sampling points (S-I, S-II, S-III, S-IV) at Vellar estuary. 

Collection, Preservation and Analysis of Phytoplankton Samples 
The phytoplankton samples were collected by filtering 50 litres of surface sea water samples through 
plankton net cloth of 20 µm pore size and preserved in 4% formaldehyde. The phytoplankton were 
counted under the phase contrast microscope using a Sedgewick-Rafter counting chamber. Standard 
manuals and publications were used to aid identification of the species (11). A calendar year was divided 
into four seasons viz. premonsoon (July-September) and monsoon (October-December), postmonsoon 
(January-March) and summer (April-June), based on the northeast monsoon which is prevalent in the 
study area. 
Morphological Identification and Qualitative analysis of phytoplankton 
The plankton samples were preserved in 5% neutral buffered formalin and Lugol’s iodine solution in 
clean plastic bottles and transported to the laboratory after collection for further analysis. The preserved 
samples were used for species identification at 40x and 100x magnification. The phytoplankton species 
identified according to their morphological characteristics using microscope (Olympus, and Fluorescence 
microscope). The identification of the species was performed by following the taxonomic guidelines of 
Tomas (1997) (11).  Phytoplankton species were identified by following referred by standard manuals 
(12). For the quantitative estimation of phytoplankton, from the plankton concentrate 1ml of sub sample 
was taken in a Sedgewick-Rafter counting cell which was subsequently placed in microscope provided 
with a stage for counting. The density of phytoplankton was expressed as cells per liter and number per 
m3 respectively. For each sample, three counting were made and the average was recorded. 
Statistical Analysis 
Species Richness Index (D): The Species Richness Index (D) of plankton samples was determined using 
the Gleason index (1922).  
D = S-1/logeN 
Where, S - The number of species in particular sample  
N - Total number of individuals of all species  
The biomass of the phytoplankton was determined by enumeration method by following the standard 
procedure of Santhanam and Srinivasan (13). The biomass percentage was calculated for each species by 
dividing each individual species with total number of species present in the sample.  
Species Diversity Index (H'): Species diversity is calculated by using Shannon-Weiner’s function. This is 
the simple method of expressing species diversity of an environment during different months or seasons 
and to determine the number of species or percentage composition of the species in the sample collected 
in these periods as given in Shannon and Wiener (14).  
H' = Ʃ - pi logepi  
   i = 1  
Where, pi is the proportion of individuals of one particular species found, divided by total number of 
individuals found. The higher value of H' represents equal and diverse distributed community, while the 
lower value represents less diverse community. A value of zero would represent a community with just 
one species.  
Pielou’s Evenness (J'): Evenness or equitability (S) was calculated using the formula by Pielou, 1966. 
   J' = H'/Jns or H'/log25 
  Where, 
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   J' = Evenness 
   H' = Species diversity and 
   S = Total number of species. 
Principal Component Analysis (PCA): PCA technique extracts the eigenvalues and eigenvectors from 
the covariance matrix of original variables. PCA is designed to transform the original variables into new, 
uncorrelated variables (axes), called the principal components, which are linear combinations of the 
original variables (15). This method was carried out using the statistical programme PAST (Ver. 2.02).  
 
RESULTS AND DISCUSSION  
Rainfall: Vellar estuary received maximum rainfall during monsoon (1420mm) in the month of 
November, 2017 due to the influence of north-east monsoon, which brings maximum annual rainfall. 
Minimum rainfall was recorded during January to June 2018 (0 mm).  
Water temperature (°C): Temperature is the most important ecological factor that controls the 
physiological behavior and distribution of organisms. Surface water temperature showed spatio-temporal 
variation during the study period (2017- 2018). Maximum temperature was recorded during summer 
(31°C) with mean value 30.5±0.57°C in the month of May, 2018 and minimum temperature was recorded 
during monsoon (23°C) with mean value 24.0±0.81°C in the month of December, 2017 (Fig.1). Statistical 
analysis showed insignificant mean difference between all the stations and seasons during the year 2017 
to 2018 (p > 0.01). Surface water temperature is generally influenced by the intensity of solar radiation, 
evaporation, freshwater influx and cooling and mix up flow from adjoining water sources. The water 
temperature during December was low due to strong breeze and precipitation and the recorded high 
value during summer could be attributed by high solar radiation (16). 
 

 
Fig. 1. Temperature (ᵒC) in different stations in Vellar estuary water during 2017-2108 

pH: pH level is a measurement of acidity or alkalinity of water. Chemical changes in water and the 
biological availability of nutrients in water can be indicated by the level of pH. Maximum pH was 
observed in summer (8.45) with mean value 8.19±0.27°C in the month of May, 2018 while minimum pH 
was recorded in monsoon (7.45) with mean value 7.62±0.11°C in the month of November, 2017 
(Fig.2).There was no significant difference between the temporal variations of pH with respect to seasons. 
However, there was a significant difference (P<0.001) of pH variation between the stations. The high pH 
during the pre-monsoon may have been due to the uptake of CO2 by organisms during photosynthesis and 
high biological activity (9). The low pH observed during the monsoon season may be due to low 
temperature, low primary productivity, reduction of salinity, organic matter decomposition and the 
dilution of seawater by freshwater (17). According to Hen and Durbin (18), change in temperature, 
dissolved oxygen and phytoplankton production are correlated with the variation in pH of marine water. 
This is confirmed by the significant positive  
correlation of pH with temperature, salinity and phytoplankton density and significant negative 
correlation with dissolved oxygen. 
Salinity: Salinity plays a key role in marine environment by acting as controlling agent for the fauna and 
flora diversity (9). Salinity was found to be maximum during summer (34 ppt) with mean value 32.5±1°C 
in the month of March, 2018 and minimum during monsoon (20 ppt) with mean value 22±1.41°C in the 
month of November, 2017 (Fig.3). There was no significant difference between the temporal variations of 
salinity. However, there was a significant difference (P<0.001) between the salinity values of different 
stations. The salinity most likely influence the fauna in the coastal ecosystem by dilution and evaporation 
and also acts as a limiting factor in the distribution of living organisms (19). Previously, many 
investigations reported that Vellar estuary has a great influence over high seasonal variation in 
Parangipettai coastal waters (20).  
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Fig. 2. The pH in different stations in Vellar estuary water during 2017-2108 

 

 
Fig. 3. The salinity (ppt) in different stations in Vellar estuary water during 2017-2108 

 
Dissolved oxygen (DO): Dissolved oxygen was found to be maximum in monsoon (6.9 mgL-1) with mean 
value 6.15±0.64°C in December, 2017 and minimum in summer (4.0 mgL-1) with mean value 5.47±1.01°C 
in June, 2018 (Fig.4). This is well explained by the significant negative correlation of dissolved oxygen 
with salinity, water temperature and pH (p< 0.5). The input of freshwater rich in dissolved oxygen may be 
the reason for the high values of DO during monsoon and post-monsoon periods (17). Seasonal variation 
in dissolved oxygen is due to freshwater flow and terrigenous impact of sediments. In Vellar estuary 
during the study period, season-wise observation of dissolved oxygen showed an inverse trend to 
temperature and salinity. Several previous studies reported that the greater solubility of oxygen during 
the monsoon season might be due to low temperature and low salinity (21).  
 

 
Fig. 4. The Dissolved oxygen (mgL-1) in different stations in Vellar estuary water during 2017-2108 
Micronutrients: Nutrients are considered as one of the most important parameters in the estuarine 
environment that influences growth, reproduction and metabolic activities of phytoplankton. Based on 
the season, tidal conditions and freshwater flow from land source, distribution of nutrients is analysed. 
The life supporting processes in the sea requires an array of inorganic substances, but the role of 
nitrogen, phosphorous and silicon are considered vital in marine ecosystem. Among nitrogenous 
nutrients, nitrite, nitrate and ammonia are the major constituents, which play key roles in the 
phytoplankton growth and proliferation. 
Ammonia: Higher concentration of ammonia was observed during the monsoon (0.09 µmol/l) season 
with mean value 0.07±0.01°C during the month of November, 2017 and lower concentration of ammonia 
was observed during the summer (0.05 µmol/l) with mean value 06±0.01°C in the month of June, 2018 
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(Fig.5). There was no significant difference between the time bound variations of ammonia. However, 
there was a significant difference (P<0.5) between the different stations. Higher concentration of 
ammonia could be due to the excretion by planktonic organisms and the death and thereafter 
decomposition of phytoplankton. The recorded high value during monsoon season might attribute to 
terrestrial run off and phytoplankton degradation.  Phytoplankton consume ammonia due to which 
concentration of ammonia is decreased during premonsoon season (22). 
 

 
Fig.5. Ammonia (µmol/l) in different stations in Vellar estuary water during 2017-2108 

Nitrate: The recorded higher concentration of nitrate (4.68µmol/l) with mean value 49±0.20°C was 
observed during the monsoon season in November, 2017 and minimum concentration of nitrate 
(2.41µmol/l) with mean value 2.56±0.10°C was observed during the summer season in April, 2018 
(Fig.6). There was no significant difference between the time bound variations of nitrate values. However, 
there was a significant difference (P<0.001) between the different stations. The high concentration of 
nitrate was recorded during the monsoon period which could be attributed to higher activity of the 
oxidation of ammonia from nitrogen to nitrite and subsequently to nitrate during the summer season 
with a lot of nutrients as the terrestrial run off during the monsoon and subsequent post-monsoon 
seasons (23).  
 

 
Fig.6. The Nitrate (µmol/l) in different stations in Vellar estuary water during 2017-2108 
 
Nitrite : Nitrite was maximum (1.32 µmol/l) with mean value 1.29±0.02°C during monsoon in the month 
of November, 2017 and minimum nitrite (0.53 µmol/l) with mean value 0.77±0.16°C was recorded in the 
summer season in April, 2018 (Fig. 7). There was no significant difference between the time bound 
variations of nitrite values. However there was a significant difference  (P<0.001) of nitrite. The recorded 
low values of nitrite during the non monsoonal season may be because of the high photosynthetic activity 
by phytoplankton as evidenced by and the dominance of neritic seawater having a negligible amount of 
nitrate (24). 
Total Nitrogen (TN): In the present study total nitrogen in water was high (24.48 µmol/l) with mean 
value 24.03±0.34°C during monsoon season in November, 2017 and low value (11.14 µmol/l) with mean 
value 14.13±0.34°C was observed during premonsoon season in July, 2017 (Fig. 8). There was no 
significant difference between the time bound variations of total nitrogen values. However, there was a 
significant difference (P<0.001) between the different stations. The gradual increasing values of TN 
observed could be attributed to the process of upwelling, which is a common phenomenon in the east 
coast of India (25).  
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Fig. 7. The Nitrite (µmol/l) in different stations in Vellar estuary water during 2017-2108 

 

 
Fig. 8. Total Nitrogen (µmol/l) in different stations in Vellar estuary water during 2017-2108 

 
Total Suspended Solids (TSS): Total Suspended Solids was found to be maximum (145.93 mg L-1) with 
mean value 136.23±7.11°Cin monsoon season during December, 2017 and minimum (64.33mg L-1) with 
mean value66.14±2.14°Cin the summer season in April, 2018 (Fig. 9). There was no significant difference 
between the temporal variations and between the different stations for Total Suspended Solids (p< 
0.001). During the monsoon season the high terrestrial runoff, along with heavy suspended solid loads 
are brought to coast (26). 
 
 

Fig. 9. Total Suspended solids (mg L-1) in different stations in Vellar estuary water during 2017-
2108 
Total Phosphate: Phosphate is the most important inorganic nutrient that can limit the phytoplankton 
production in coastal ecosystems. Maximum total phosphate was recorded (1.98 µmol/l) with mean value 
1.75±0.16°C in monsoon during November, 2017 and minimum was recorded (1.43 µmol/l) with mean 
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value 1.54±0.13°Cin summer during May, 2018 (Fig.10). There was no significant difference between the 
time bound variations of total phosphate values. However, there was a significant difference (P<0.01) 
between the different stations. The recorded high concentration of total phosphates during monsoon 
season may be due to fluctuation in monsoon, which in turn increased the level of phosphate.  The 
recorded low phosphates value during summer could be because of the limited freshwater flow, high 
salinity and utilization of phosphate by phytoplankton (27).  
 

 
 
Fig.10. Total phosphate (µmol/l) different stations in Vellar estuary water during 2017-2108 
Silicate: The silicate maximum was recorded (51.26 µmol/l) with mean value 48.25±2.50°C during 
monsoon season in the month of November, 2017 and minimum was recorded (29.05 µmol/l) with mean 
value 30.26±1.09°C in summer in May, 2018 (Fig.10). There was no significant difference between the 
time bound variations of water silicate values. However, there was a significant difference (P<0.001) 
between the different stations. The silicate content was comparatively higher than the rest of the other 
nutrients and the recorded high monsoon values may be due to heavy inflow of monsoonal freshwater 
derived from land drainage carrying silicate leached out from rocks. This higher value may also be due to 
the turbulent nature of water, the silicate from the bottom sediment might have been exchanged with 
overlying water in estuarine environment (28).  

 
Fig. 11. The Reactive Silicate (µmol/l) different stations in Vellar estuary water during 2017-2018 
Diversity indices: The species diversity indices Shannon-Wiener diversity (H′), species richness index 
(SR) and evenness index (J′) are considered to be the explanatory variables of dynamics of  levels of 
phytoplankton, which are interrelated to few degrees and observed indices are given in table . 
Shannon diversity (H'): The Shannon diversity (H’) index calculated showed minimum (2.704) value 
during monsoon season 2017 and maximum (3.712) value during postmonsoon season in 2018. This may 
be due to the upwelling of the nutrients. Similar trend was reported earlier by Akpan and Offem, (29) 
along the southeast coast of India.  
Margalef species richness (d): Margalef species richness (d) showed lower (5.016) value during 
monsoon 2018 and higher value (6.818) during summer in 2018. The abundance of phytoplankton was 
lowest during monsoon season, when the water column was remarkably stratified to a large extent 
because of heavy rainfall, high turbidity caused by run-off, reduced salinity, decreased temperature and 
pH, overcast sky and cool conditions. Similar observations were earlier made by Thillai Rajasekar et al. 
(30). 
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Pielou’s species evenness (J'): Pielou’s species evenness (J') varied between 0.6876 and 0.8756 with 
lower value during monsoon 2018 and higher value during postmonsoon 2017. Similar finding are 
reported earlier by Sukumaran et al., (31) in Muthupetai coastal waters. 
 
Table 2. Diversity indices, a-Shannon diversity (H’); b- Margalef richness (d) and c-Pielou’s 
evenness (J’) calculated for Phytoplankton in Vellar estuary waters 

Seasons Months/ Year 
 

Shannon diversity (H') Margalef    richness (d) Pielou’s evenness (J') 

Premonsoon July- Sept 2017 3.511 6.008 0.7328 
Monsoon Oct- Dec 2017 2.704 5.016 0.6876 

Postmonsoon Jan- March 2018 3.718 6.221 0.8756 

Summer April- June 2018 3.681 6.818 0.7221 
 

 
Fig. 12. Primer correlation biplot showing the correlation between physico-chemical parameters 

and nutrients at Vellar estuary 
 

 
Fig. 13. PCA biplot showing the seasonal between physic-chemical parameters and at Vellar 

estuary 
 
Correlation: The Pearson correlation co-efficient matrix was calculated between the physic-chemical 
parameters recorded in Vellar estuary during 2017- 2018 (Fig. 12). The temperature was found to exhibit 
a positive correlation with salinity and pH and exhibited high significance (p > 0.5). DO showed significant 
correlation with TSS, NO2, NO3, NH3, TN, TP and Sio3. Likewise, TSS showed positive correlation with NO2, 
NO3, NH3, TN, TP and Sio3. NO2, showed highly significant with NO3, TP and silicate (p > 0.5) whereas TN 
highly positively correlated with TP and silicate. 
PCA: In Vellar estuary, the first two component of PCA explained 63.28% and 18.35% variation. 
Environmental variables such as water temperature, pH and salinity showed positive correlation with 
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postmonsoon, premonsoon and summer seasons, whereas TSS, TN, NH3, SiO3, NO3, DO, NO2, TP negatively 
correlated with postmonsoon, premonsoon and monsoon seasons given in Fig.13. 
Phytoplankton composition, population density 
During 2017 -18, a total of 115 species of phytoplankton (Diatoms 97, Blue greens 13 and Dinofagellates 
05) Diatoms 84.34%, Blue greens 11.30% and Dinoflagellates 4.34 % were recorded in Vellar estuary 
station given in Fig. 14. Species like Asterionellopsis glacialis, Bacteriastrum hyalinum, Coscinodiscus 
centralis, Pseudo-nitzschia sp. and Rhizosolenia sp. were predominantly found in all the seasons.  
The predominance species of summer was Pleurosigma directum and Ditylum brightwelli. The 
predominant species of monsoon was Thalassiothrix longissima. The predominant species of pre monsoon 
was Rhizosolenia sp., Skeletonema costatum, and Coscinodiscus lineatus. The predominant species of post 
monsoon was Pluerosigma elongatum given in Table 14. 
To understand the functionality of ecosystems, characterization of phytoplankton communities is 
important. The distribution and abundance of phytoplankton in tropical waters varied due to the seasonal 
fluctuations. The increased salinity, pH, temperature, high nutrient content and high intensity of light 
penetration during the post-monsoon and pre-monsoon seasons could be the reason for the high 
abundance of phytoplankton. The total count of phytoplankton was lowest during the monsoon could be 
because of heavy rainfall, reduced salinity, high turbidity, decreased temperature and pH (32).  
Diatoms dominated the phytoplankton community throughout the study period. It has been observed that 
the high species diversity of the phytoplankton coincided with significantly higher relative diatom 
abundance (33). Diatom diversity was found to be high during the post-monsoon season. It was also 
observed that salinity influenced the abundance of diatoms and a minimum number of diatoms was 
recorded during the monsoon when salinity was low and high numbers during periods of increased 
salinity i.e., during summer and pre-monsoon seasons (34). 
 The percentage contribution of microscopic green algae to the total phytoplankton counts was very low. 
The species of Spirulina and Nannochloropsis oceanica were commonly observed planktonic green algae 
throughout the study. 
The present investigation of phytoplankton distribution and abundance correlation with hydrographic 
variables  provides useful information for further monitoring and assessment of Vellar estuary. 

 
Fig. 15. Phytoplankton percentage of different Phylum/Division at Vellar estuary during July, 

2017- June, 2018. 
 

Table.3. Phytoplankton species composition observed during July 2017 - June 2018 at Vellar 
estuary. 

 
S.No 

 
Plankton species 

Pre Monsoon   
Monsoon 

Post Monsoon   
Summer  

Blue green 
1. Chlorella marina  + - - + 
2. Chlorella volutis - + - + 
3. Chlorella vulgaris + + + + 
4. Lyngbya sp. - + + - 
5. Nannochloropsis oceanica  + + + + 
6. Merismopedia glauca + + + + 
7. Microcystis sp. - - + + 
8. Oscillatoria sp. - + + - 
9. Pediastrum simplex + + - + 
10. Pyropha cussteinii + + + + 
11. Spirulina sp. + + + + 
12. Trichodesmium erythraeam - - + - 
13. Volvox sp. + + + + 

Diatom 
14. Asterionellopsis glacialis + + + + 

11%

85%

4%
Species Diversity %July 2017- June 2018

Blue greens

Diatoms

Dinoflagellates
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15. Asterionellopsis japonica + + - + 
16. Bacteriastrum comosum + + + + 
17. Bacteriastrum delicatulum - + + - 
18. Bacteriastrum hyalinum + + + + 
19. Bellerochea  malleus - + - + 
20. Cerataulina bicornis - - + - 
21. Cerataulina bergonii  - + + - 
22. Cerataulina dentate + + - + 
23. Cerataulina orientalis + + + + 
24. Chaetoceros  debilis - + - + 
25. Chaetoceros decipiens - - + - 
26. Chaetoceros  radicans - + + - 
27. Chaetoceros affinis + + - + 
28. Chaetoceros coarctatus + + + + 
29. Chaetoceros diversus + + + + 
30. Chaetoceros indicus - + - + 
31. Chaetoceros messanensis - - + - 
32. Chaetoceros peruvianus - + + - 
33. Corethron sp. + + - + 
34. Coscinodiscus  centralis + + + + 
35. Coscinodiscus excentricus + + - + 
36. Coscinodiscus granii + + + + 
37. Coscinodiscus lineatus + + - + 
38. Coscinodiscus radiates - + + - 
39. Cyclotella sp. + + - + 
40. Cylindrotheca  fusiformis + + + + 
41. Cylindrotheca closterium - + - + 
42. Cylindrotheca sp. - + + - 
43. Detonula  pumila + + - + 
44. Detonula sp. + + + + 
45. Diatoma anceps - + + - 
46. Ditylum brightwellii + + - + 
47. Ditylum sp. + + + + 
48. Eucampia sp. + - - + 
49. Eucampia zodiacus + - - + 
50. Fragilaria sp. + + - + 
51. Grammatophora marina + + + + 
52. Guinardia delicatula + + - + 
53. Guinardia  striata + + + + 
54. Guinardia sp. + - - + 
55. Gyrosigma balticum + - - + 
56. Hemiaulus sp. + - - + 
57. Lauderia sp. + + - + 
58. Leptocylindrus danicus + + + + 
59. Leptocylindrus sp. - + + - 
60. Lithodesmium sp. + + + + 
61. Lithodesmium undulatum - + - + 
62. Navicula granulate - - + - 
63. Navicula gregaria + + - + 
64. Nitzschia acuta + + + + 
65. Nitzschia closterium + - - + 
66. Nitzschia longissima + - - + 
67. Nitzschia seriata + - - + 
68. Odontella aurita + + - + 
69. Odontella longicruris + + + + 
70. Odontella mobiliensis - + + - 
71. Odontella sp. + + - + 
72. Planktoniella sol + + + + 
73. Pleurosigma directum - + - + 
74. Pleurosigma elongatum - - + - 
75. Pleurosigma longissima - + + - 
76. Pleurosigma normanii + + - + 
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77. Pleurosigma sp. + + + + 
78. Proboscia alata - + + - 
79. Proboscia sp. + + - + 
80. Pseudo-nitzschia sp. + + + + 
81. Pyrophacus steinii - + + - 
82. Rhizosolenia hebatata + + - + 
83. Rhizosolenia robusta + + + + 
84. Rhizosolenia setigera - + - + 
85. Rhizosolenia styliformis - - + - 
86. Rhizosolenia alata + - - - 
87. Rhizosolenia crassispina + - + + 
88. Rhizosolenia imbricate + + - + 
89. Rhizosolenia sp. + + + + 
90. Skeletonema costatum + - - - 
91. Skeletonema costatum + - + + 
92. Skeletonema sp. + - + + 
93. Stephanopyxis palmeriana + - - + 
94. Stephanopyxis sp. + - - + 
95. Thalassionema nitzschioides + - - + 
96. Thalassionema sp. + + - + 
97. Thalassiosira aestivalis + - + + 
98. Thalassiosira angustelineata + - - + 
99. Thalassiosira nordenskioldii + - - + 
100. Thalassiosira  rotula + - - + 
101. Thalassiosira weisflogii + - - + 
102. Thalassiosira sp. + + - + 
103. Thalassiosira subtilis + + - + 
104. Thalassiothrix gibberula + - - + 
105. Thalassiothrix longissima - + - + 
106. Thalassiothrix frauenfeldii + - + + 
107. Thalassiothrix sp. - + - + 
108. Triceratium favus - - - + 
109. Triceratium reticulatum - - + + 
110. Tropidoneis sp. + - + - 

Dinoflagellate 
111. Ceratium furca - + + - 
112. Dinophysis sp. - - + + 
113. Dynophysis caudate + - - - 
114. Peridinium sp. + - + + 
115. Prorocentrum micans - - + + 

 
CONCLUSION 
The present investigation was an attempt on species composition, species diversity and abundance of 
phytoplankton with hydrological parameters such as rainfall, water temperature, pH, salinity, dissolved 
Oxygen, total suspended solids, nitrite, nitrate, silicate, total phosphate Total Nitrogen and ammonia in 
Vellar estuary, Southeast coast of India. 
Data for the study was collected from July 2017 to June 2018. Evaluation of environmental factors in the 
study area indicated seasonal variation with monsoon season having highest rainfall, summer and post 
monsoon season with lowest rainfall. Temperature, pH and salinity was maximum in summer, nitrite, 
nitrateand TSS was maximum in monsoon, dissolved oxygen, silicate, total phosphates, total Nitrogen and 
ammonia were maximum in monsoon.  
The seasonal variation of phytoplankton density in was recorded. During 2017 -18, a total of 115 species 
of phytoplankton (Diatoms 97, Blue greens 13 and Dinofagellates 05) Diatoms 84.34%, Blue greens 
11.30% and Dinoflagellates 4.34 % were recorded in Vellar estuary station. Species like Asterionellopsis 
glacialis, Bacteriastrum hyalinum, Coscinodiscus  centralis, Pseudo-nitzschia sp. and Rhizosolenia sp.were 
predominantly found in all the seasons. 
The predominant species of summer was Pleurosigma directum and Ditylum brightwelli. The 
predominance species of monsoon was Thalassiothrix longissima. The predominance species of pre 
monsoon was Rhizosolenia sp., Skeletonema costatum, and Coscinodiscus lineatus. The predominance 
species of post monsoon was Pluerosigma elongatum. 
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