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Abstract 

The present study is the first record of plankton communities in the mangrove ecosystem of 
Ariyankuppam estuary, Puducherry, Southeast coast of India. It is aimed to analyse the 
influence of physio-chemical properties on plankton communities in an estaurine system. 
Sampling was carried out monthly intervals during the period from January to June 2023 
(Post monsoon and summer). A total of 38 species of phytoplankton belonging to 25 genera 
and 22 families were identified. The dominant species are observed under three groups such 
as Bacillariophyceae (diatom) (63%), Dinophyceae (dinoflagellates) (21%), Cyanophyceae 
(blue green algae) (5%) and Chlorophyceae (Green algae) (3%). Within these the species- 
Coscinodiscus granii (1.2 x 106 cells/l) is most dominant in all the stations followed by 
Trichodesmiumerythraeum (6 x 105 cells/l) and Oscillatoria limmosa(5.5 x 105 cells/l). A total 
of 24 species of zooplankton belonging to 14 families and 12 orders were identified 
containing phylum Arthropoda and Ciliophoran having 8 species respectively. In addition, 
phylum, Rotifer (7 species) and Chordata (1 species) also recorded in the sampling sites. 
Canonical Correspondence Analysis (CCA) revealed that the influence of environmental 
parameters on the abundance and occurrence of plankton communities in the study area. 
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Introduction 

Estuaries serve as a transitional area between land and sea and are commercially significant 
habitats for tropical fisheries. Estuaries, often known as "marginal filters," are relatively 
narrow bands that occur on a global scale when river and sea waters mingle (Lisitzin, 1999). 
They act as filter and separate sediments and pollutants from rivers and streams before they 
flow into the ocean. Certain biogeochemical processes occur in these filter zones, and at the 
end, zooplankton and zoobenthos filtering organisms transform suspended particulate matter 
into bottom sediments as a result of the influx of faecal pellets, causing what is known as 
biological modification (Telesh, 2004).The physico-chemical conditions may be altered by 
biological activities like primary production and decomposition, and the community structure 
can be altered by biological interactions including recruitment, reproduction, and predator-
prey cycles (De Jonge et al., 2002). 

Phytoplankton initiates the marine food chain, by serving as food to primary consumers like 
zooplankton, shellfish and finfish. The productivity of higher tropic-level organisms is largely 
influenced by the biomass and productivity of phytoplankton in various size ranges. The 
pelagic plankton communities play a significant role in the estuarine ecosystem's ability to 
operate properly. Mangrove estuaries have higher productivity than other estuaries due to the 
very high primary productivity of the leaf litter, supplemented by that of cyanobacteria, 
diatoms, and micro algae (Alongi 1989), and that of algae fixed on mangrove roots 



 

 

(Rodriguez and Stoner 1990). Owing to the varying effects of hydrographical conditions on 
various species, the distribution of phytoplankton species varies widely across space and 
time, making them useful markers of water quality, including pollution (Perumal et al., 2009). 
Zooplankton in estuaries mirrors the phytoplankton in being limited in species composition. 
The species composition is diversified seasonally and with fluctuating salinity in the estuary. 
Marine zooplankton is more likely to be found in shallow, rapidly flushed estuaries which are 
carried in and out due to tide action. Estuarine zooplankton community mostly contain 
species of the copepod and rotifers. Earlier studies have concluded that zooplankton are good 
indicators of eutrophication, water quality, acidification of water bodies as well as turbidity of 
water bodies (Coelho et al., 2015; Muylaertet al., 2006).A decline in plankton population has 
the potential to significantly harm the coastal ecology. Anthropogenic activities particularly 
increasing population, industrialization and tourism in the coastal areas are the major threats 
to the coastal marine environment. These kinds of activities eventually increase the condition 
for eutrophication in the coastal environment which leads to a disparity in the marine 
ecosystem. Plankton dynamics follow a seasonal pattern because it is efficiently governed by 
a small number of physical elements in addition to hydrographic characteristics. (Punithavalli 
and Sivakumar, 2020). Ariyankuppam estuary is directly influenced by various anthropogenic 
activities especially untreated discharge of solid waste is disposed into the river, this will 
affect the ecological status of the estuarine ecosystem. Therefore, the present study aimed to 
assess the water quality status and plankton communities in the study area. As there are no 
previous studies on the plankton communities on the mangrove populated Ariyankuppam 
estuary, this research may provide baseline data on species diversity, abundance and 
distribution, offering insights into the ecological role of plankton in the mangrove 
environment. Additionally it could serve as a foundation for future studies on environmental 
changes, understanding ecosystem dynamic and the influence of mangroves on the plankton 
communities of Ariyankuppam estuary.  

Materials and Methods 

Study area  

Ariyankuppam Mangrove Estuary (Lat. 11°55’N and 12°30’N and Long. 70°05’E and 
80°05’E) is situated in Puducherry, between three coastal villages of Ariyankuppam, 
Murungapakkam, and Veerampattinam as well as the islets of Thengaithittu and Ashramthittu. 
The sampling was done in three stations with station 1 being the Estuary Mouth (EM) and 
station 2 being the Middle Estaury (ME) and station 3 being the Inner Estuary (IE) (Figure 1). 
This river basin has a drainage that extends to about 100 sq.km. Mangrove is one of the 
exclusive bordering vegetation found around the backwaters of this estuary. Although the 
waterway is a Gingee River tributary, over the past several years only municipal and 
agricultural discharges have entered into this mangrove ecosystem. This tidal estuary flows 
into the Bay of Bengal, Coromandal coast. Tidal amplitudes common between 20 and 70 cm, 
depending on the season. It reaches its maximum during the northeast monsoon. An area with 
a relative humidity of 65-75% and an average temperature of 28.8 °C (Silpa and Ramanathan, 
2024) Waste generated near the Ariyankuppam river is disposed directly into rivers and affect 
the ecological status of estuary.  

Sample collection and analysis  
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Samples were collected from the Ariyankuppam estuary at monthly intervals during the 
period of January - June 2023 (Post monsoon and summer) for the estimation of surface 
water temperature, salinity, dissolved oxygen, pH, nitrite and nitrate parameters in the 
sampling stations by in-situ parameter kits (Multi-sensor and Merck Millipore-Multi 3420). 
Water samples were collected in the clean polypropylene bottles and immediately transported 
to the laboratory for further analysis. Dissolved oxygen (DO) was estimated by standard 
method of Strickland and Parsons (1972). The water samples were filtered using Millipore 
filtering system (MFS) for nutrient analysis. The Plankton samples were collected from the 
surface water of each sampling stations by towing a plankton net from boat (net diameter 
0.35 m, mesh size 48 µM for phytoplankton and diameter 0.35 m, mesh size 158 µM for 
zooplankton). The net was tied to a small sized fishing boat and toed horizontally three times 
at each station for 10 minutes. A flow meter was attached to the net in the center to calculate 
the volume of seawater passed through the net. Biological samples were preserved in 5% 
formalin and used for further qualitative and quantitative analysis (Parsons et al.,1984). 
Phytoplankton and zooplankton taxa were observed and identified using Phase contrast 
microscope (Olympus CX41) and following the standard methods outline by Davis (1955), 
Kasturirangan (1963), Perumal et al. (1999), Verlecar and Desai (2004), Todd et al. (2006) 
and Cordell (2012). Phytoplankton cell count was done with Sedgewick-Rafter counting cell. 
Abundance of zooplankton was presented as the individual number per m3 of water.  
 
Statistical analysis 
 
The relationship between plankton and environmental parameters was determined using 
Canonical Correspondence Analysis. Species diversity indices were calculated by the formula 
of Shannon and Weaver (1963) and Pielou (1966) as follows: H’=-∑PiIn Pi, E’=H’/InS, 
D’=S-1/InN (Ludwig and Reynolds, 1988) where H’ is species diversity index, Pi is the 
population abundance of the species calculated by ni/N, ni is number of the species, N is all 
individuals number in a station, E’ is species evenness index, S is total species number and 
D’ is species richness index. Monthly variation in physico-chemical parameters were 
depicted using line graph. The line graphs were performed in Excel. The species diversity 
indices and CCA were performed using PAST v4.03. 
 
Results and Discussion 
 
Physico-chemical parameters 
 
Modification in physico-chemical parameters of water have a substantial effect on the 
distribution and abundance of many aquatic species including phytoplankton and zooplankton 
communities (Shekhar et al., 2008). The present study, physio-chemical parameters were 
recorded on a monthly basis for six months i.e. Post monsoon and summer seasons. Surface 
water temperature was recorded ranged from 28.7oC to 33.5oC (Figure 2). The highest 
temperature was recorded at EM in the month of June (Summer) and the lowest temperature 
was observed in the IE in the month of January (Post-monsoon). Water temperature plays a 
major role as it influences collectively all the other parameters of water. Similary, Fauzia 
Ishaq and Amir Khan (2013), have done the comparative study of the physico-chemical 
conditions and the plankton diversity of the largest River Ton, Utarkhand, India. 
 
Salinity plays a major role in maintaining the quality of water and regulation of gasses and 
hydrogen ions (Punithavalli and Sivakumar, 2020). The salinity concentration observed in the 
present study ranged from 7.4 ‰ to 28 .9 ‰ (Figure 2). The highest salinity concentration 
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was measured at EM in May and the lowest concentration was measured at IE in January. The 
high salinity in the month of May is due to the evaporation caused by high solar radiation. 
Salinity mainly triggered by dilution and evaporation process, that stimulates the 
phytoplankton diversity in coastal ecosystem. Normally, changes in salinity in the brackish 
water habitats, such as backwater, estuaries and mangrove regions, are because of the influx 
of freshwater flow from land runoff caused by monsoon season or tidal fluctuations 
(Srinivasan and Natesan, 2013). The low salinity may be influenced by cooler atmospheric 
temperature and less evaporation. The salinity is high near the mouth region of the estuary 
due to the high concentration of seawater and as the water reaches upstream salinity reduces 
due to high influx of freshwater from river. The hydrogen ion concentration can alter the 
living condition of the aquatic organism. In the present study, the pH concentration varied 
from 7.1 to 8.4 (Figure 2). The maximum level of pH was recorded at IE in March and the 
lowest level of pH was measured at EM during the month of February. Due to intake of CO2 
by photosynthetic algae may be cause of high pH value during summer season (Govindasamy 
et al., 2000). There is no vast change in the pH concentration during the study period. The 
dissolved oxygen (DO) concentration in the present study ranged from 3.4 mg/l to 4.5 mg/l 
(Figure 2). The lowest DO value was recorded during summer season in the month of April in 
EM, As it is the mouth area of the estuary there is low amount of freshwater and high 
presence of seawater which may be the reason for the low concentration of DO. The highest 
DO value was recorded during post-monsoon season in the month of February in IM. This 
dissolved oxygen value is high due to the influx of oxygen rich freshwater as the estuary run 
deep upstream the river. Our result is resemblance with various similar studies like 
Govindsamyet al. (2000); Saravanakumar et al. (2008); Jayasingamet al. (2015).  
 
Nutrients are beneficial to aquatic ecosystems in certain range, but, excessive nutrient 
concentrations can stimulate algal blooms and plant growth in streams, ponds, lakes, 
reservoirs and estuaries and along shoreline (Howrathet al., 2000). In the study area, the 
nitrite concentration (NO2) ranged from 0.3 µmol/L to 1.84 µmol/L (Figure 2). The low 
nitrite concentration was recorded in EM during summer season (Apr) and high nitrite 
concentration was recorded in IE during post-monsoon season (Jan). The low concentration 
of nitrite during summer season may be due the consumption of nitrite by algae during 
photosynthesis in the environment (Gouda and Panigrahy, 1995). The high nitrite 
concentration may also be introduced by nitrate reduction from nitrogen cycle and by 
biodegradation of planktonic detritus present in the water(Govindasamy et al., 2000; 
Santhanam and Perumal, 2003; Vajraveluet al., 2018). The nitrate concentration (NO3) 
ranged from 0.65 µmol/L to 2.9 µmol/L during the study period (Figure 2). The low nitrate 
concentration was recorded in EM during summer season (Jun) and the high concentration 
was recorded in IE during post monsoon season (Jan). The high nitrite concentration during 
post-monsoon may be due to the intake of fresh water and terrestrial runoff. Kasan et al. 
(2023), assessment on water quality parameters and nutrient levels (0.01-0.12 mg/l) of 
Nyatuh River in Malaysia. 
 
 
 
Phytoplankton composition, population density and diversity 
 
Plankton diversity and distribution are frequently revealing the ecological status of water 
bodies; their variations in series can be correlated with the changes of the coastal /estuarine 
ecosystems and physicochemical characteristics especially the influence of nutrient runoffs 
into the water (Zulkiflyet al., 2020). A total of 38 species of 25 genera, belonging to 22 

Comment [a3]: Follow only one citation style  



 

 

families were identified during the study in the Ariyankuppam estuary (Table 1). The 
observed species generally comes under three groups such as Bacillariophyceae (diatom), 
Dinophyceae (dinoflagellates), Cyanophyceae (blue green algae) and Chlorophyceae (Green 
algae). The phytoplankton population density and diversity were higher during the summer 
season. The phytoplankton abundance was high during the summer season which may be due 
to the high light penetration and increased rate of nutrient content in the water 
(Saravanakumar et al., 2008). The phytoplankton species composition was observed in the 
following order: Diatoms (71%), Dinoflagellates (24%) and Cyanobacteria (5%) in which 
diatoms being the dominant group. The domination of diatoms in the mangrove environment 
maybe due to the fact that diatoms have the ability to tolerate the dynamic hydrographical 
conditions (Senthilkumar et al., 2002; Rajkumar et al., 2009). Among these Coscinodiscus 
granii was dominant species in the diatom, Peridiniumdivergens was dominant in the 
dinoflagellates. Trichodesmiumerythraeum was dominant among the cyanobacteria. 
Coscinodiscus gigas, Coscinodiscus granii, Rhizosolenia alata, Nitzschialongissima, 
Nitzschia amphibia, Chaetocerosdidymus, Asterionella glacialis, Thalassiothrixfrauenfeldii, 
Ceratiumlineatum, Prorocentrum gracile, Protoperidiniumclaudicans, Oscillatoria 
limmosaand Trichodesmiumerythraeum were present in all the three stations. Similar study 
conducted in the in the Matang mangrove estuary of Malaysia where about 80% of the 
phytoplankton community is dominated by diatoms (Tanaka and Choo, 2000). Perumal et al. 
(2009) has reported 85 species of phytoplankton in the Kaduviyar estuary, Nagapattinam, 
southeast coast of India out of which 58 species were observed as diatoms. Rajkumar et al. 
(2009) recorded 94 species of phytoplankton in Pichavaram mangrove waters from south-east 
coast of India which also had diatoms as the dominant group of phytoplankton. Vajraveluet 
al. (2018) reported 117 species of phytoplankton from Parangipettai coast, South East Coast 
of India in which it was observed that diatoms were the dominant group of phytoplankton. 
Punithavalli and Sivakumar (2020) in the Ariyankuppam estuary reported that the dominance 
of phytoplankton was higher in summer season. Among the epiphytic community in the 
mangrove roots from Laguna Joyuda estuary in Puerto Rico, Cyanobacteria and diatoms had 
the highest biomass concentration (Rodriguez and Stoner, 1990). Compared to estuary, the 
mangrove waters shelters many species of epiphytic diatoms attached to the roots of the 
mangroves, particularly species like Rhizophora (Krishnamurthy and Jeyaseelan, 1983). The 
presence of genus Nitzschia, Pleurosigma, ThalassionemaandThalassiothrix are observed 
mostly in the magrove populated parts of the estuary which supports the claims of Main and 
McIntire (1974) and de Vijver and Beyens (1997) who sheds light on the epiphytic nature of 
these diatoms. 

The phytoplankton abundance was highest (9.3 x 106 cells/l) in IE in the month of May and 
lowest (4.6 x 104 cells/l) in EM in the month of January (Figure 3). The high population 
density in the month of summer is also negatively correlated with nutrient values. This may 
be due to the high intake of nutrients by phytoplankton. Our results similarly correlated with 
Perumal et al. (2009), mentioned Coscinodiscus granii species was maximum in all the 
stations (1.2 x 106 cells/l) followed by Trichodesmiumerythraeum (6 x 105 cells/l) and 
Oscillatoria limmosa(5.5 x 105 cells/l) in southeast coast of India. The plankton species 
diversity ranged from 1.465 to 3.28. The maximum species diversity was recorded in ME in 
May 2023 and the minimum species diversity was recorded in EM in February 2023. The 
species evenness ranged from 0.3326 to 0.8786. The maximum species evenness was 
recorded in EM in June 2023 and the minimum was recorded in ME in January 2023. The 
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species richness ranged 0.618 to 1.969. The maximum species richness was recorded in ME 
in March 2023 and the minimum was recorded in EM in February 2023 (Figure 4). 
 
Canonical Correspondence Analysis was employed to determine the relationship between the 
environmental parameters and the phytoplankton distribution (Vajreveluet al.,2018). In EM, 
Axis 1 and 2 explained 87% of variability in the species environment biplot (Figure 5). 
Dissolved oxygen, Nitrate and Nitrite have a positive correlation in axis 1 and highly 
associated with species- Rhizosolenia alata, Protoperidiniumclaudicans, Pleurosigma 
angulatum, Pleurosigma elongatum, Nitzschiaseriata, Thalassiothrixfrauenfeldii, 
Ceratiumlineatum, Asterionella glacialis, Coscinodiscus granii among these Rhizosolenia 
alata, Protoperidiniumclaudicans, Pleurosigma angulatum, Nitzschiaseriataand 
Pleurosigmaelongatum are highly influenced by Nitrate and Nitrite.  The month of January is 
positively correlated with Nitrate and Nitrite and negatively with all the other variables. In 
axis 2 salinity and temperature have a strong positive correlation with Coscinodiscus gigas, 
Chaetocerosdidymus, Ceratiummacroceros, Nitzschia amphibia, Oscillatoria limmosa, 
Nitzschia longissimi, Trichodesmiumerythraeum, and Prorocentrum gracile. Water 
parameters-Salinity and temperature behave as a strong environmental factors and pH 
moderately correlates with species diversity during the  months of April, May and June which 
maybe directly influences the species abundance by seawater. The pH is a strong 
environmental influence but not the determinant factor of phytoplankton abundance. But, 
Dissolved oxygen has slight or less correlation with Coscinodiscus granni. 
 
In ME, Axis 1 and 2 explained 87% of variability in the species environment biplot (Figure 
6). pH, nitrate and nitrite have a positive correlation in axis 1. pH and nitrate were highly 
associated with species - Odentellamobiliensis, Nitzschialongissima, Nitzschia sigma, 
Ceratium longipes, Ceratiumlineatum, Odontella sinensis, Protoperidiniumoceanicum, 
Cheatocerosdecipiens, Bacteriastrumdelicatulum, Asterionella glacialis, 
Protoperidiniumclaudicans, Nitzschia amphibia, Triceratium favus among these 
Bacteriastrumdelicatulum, Chaetocerosdecipiens, Asterionella glacialis, Ceratiumlineatum, 
Triceratium favus, Protoperidiniumoceanicum and Protoperidiniumclaudicans showed 
maximum canonical values (1.13998, 1.23514, 1.05293, 1.22436, 1.04788, 1.02306) during 
the month of January. The parameters nitrate and nitrite being the dominant determinant in 
phytoplankton abundance maybe due to the influence of land runoff present in the study area. 
In axis 2, Dissolved oxygen, salinity are positively correlated with Trichodesmiumerythraeum 
and Oscillatoria limmosa which gives evidence on the positive influence of these parameters 
in the month of June. Comparatively salinity and temperature play major role by negatively 
influencing the phytoplankton species in the month of January which may be due to the 
intake of freshwater. All species in the lower part of the axis 1 are found to be abundant in the 
months of February, March, April and May.  
 
In IE, Axis 1 and 2 explained 84% of variability in the species environment biplot (Figure 7). 
In axis 1, Dissolved oxygen and nitrite observed to be the high influencing explanatory 
variable which positively influences Protoperidiniumclaudicans, Asterionella glacialis, 
Triceratium favus. pH and nitrate favour the growth of Cheatocerosdecipiens, 
Chaetoceroscurvisetus, Bacteriastrumdelicatulum, Trichodesmiumerythraeum and 
Pleurosigma normanii among these Chaetoceroscurvisetus, Bacteriastrumdelicatulum and 
Pleurosigma normanii has the maximum canonical values (1.30153, 1.12867, 1.75937) in 
axis 1 and negatively correlates with temperature and salinity. The months April, May and 
June which is negatively influenced by DO and nitrite has the most abundance of 
phytoplankton species. It also demonstrates slight positive correlation with temperature and 



 

 

salinity which indicates high atmospheric temperature during these months. The months 
January, February and March are positively influenced by DO, pH, nitrite and nitrate which 
indicates low atmospheric temperature and high nutrient activity during these months. In all 
the three sampling sites temperature and salinity have a major influence on the abundance of 
phytoplankton species during the summer months which has been proven in previous studies 
that stable environmental parameters in summer behaves as a catalyst for the growth of 
Chaetoceros sp., Odentella sp. (Saravana kumaret al., 2008; Vajraveluet al., 2018). The 
results correlate with the observations of Vajraveluet al. (2018) that high nutrient input during 
premonsoon season maybe crucial for the increased abundance of phytoplankton during that 
season. 
 
Zooplankton composition, Population density and diversity  
 
A total of 24 species of zooplankton belonging to 14 families and 12 orders were identified 
from the sampling sites during the span of six months (Table 2). The overall zooplankton 
composition was in the following orders: Phylum Arthropoda (8 species), Phylum Ciliophora 
(8 species), Phylum Rotifera (7 species) and Phylum Chordata (1 species). During the study 
period, there are four dominant zooplankton species such as Oithona brevicornis,Coxliella 
annulate,Brachionusurceolarisand Oikopleura dioica were observed belonging to the above 
mentioned phylum. Similar observations were made by Damotharanet al. (2010) the copepod 
taxa contained the most number of species among the zooplankton from Kodiakkarai, south 
east coast of India. Further, Santhanam and Perumal (2003) also recorded copepod to be the 
most abundant species among the zooplankton in the Parangipettai coast waters. The 
presence of Tinitinnidsgives a detailed image of eutrophic nature of the environment 
(Bojanicet al., 2012). The abundance of zooplankton was found to be highest (586650 
org/m3) in ME in the month of April and lowest (72464 org/m3) in EM in the month of May 
(Figure 8). The high abundance in ME may be due to the high nutrient concentration in the 
sampling area which behaves as a catalyst for the proliferation of zooplankton. Rotifera was 
the most abundant phylum followed by Arthropoda and then phylum Ciliophora. These 
observations correlated with the recordings of Verma and Prakash (2020) who observed that 
rotifers dominated and constituted about 30.02% of the total zooplankton population followed 
by copepods in Guthiataal, wetland of Bahraich, Uttar Pradesh, India. Rotifers are a very 
important source of nutrition and plays a vital role in the food chain (Ramachandra et al., 
2017). Research has shown that zooplankton communities thrive in protected, soft, muddy 
regions that are abundant in organic matter and nutrients, largely originating from estuarine 
vegetation (Rajyalkshmi, 1973; Macnae, 1974). 
 
The species diversity indices ranged from 1.776 to 3.009. The maximum species diversity 
observed in EM in the month of June and the minimum species diversity recorded in ME in 
the month of June. The species richness ranges from 1.802 to 2.139. The maximum species 
richness observed in EM in the month of May and the minimum species richness observed in 
ME in the month of June.The species evenness ranged from 0.2272 to 0.8103. The maximum 
species evenness observed in EM in the month of June and the maximum species diversity 
observed in EM in the month of June (Figure 9).  
CCA exhibited the environmental parameters and the zooplankton distributions in Axis 1 and 
2 showed 89% of variability in the species environment biplot at EM (Figure 10). Parameters 
pH, Salinity and temperature were positively correlated with both axis 1 and 2 which also 
influences the majority of zooplankton species such as Oithonabrevicornicus, 
Oithonaattenuata, Codonellopsisostenfeldi, Canthocalanus pauper, Onceasp, Favella 
ehrenbergii and Paracalanuscrassirostris. Abdulwahab and Rabee (2015) reported that 
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copepod species are highly influenced by environmental parameters in the observations made 
in Tigris river at Baghdad region, Iraq. Variations in salinity can cause fluctuation in the 
community structure of zooplankton species (Blanco et al., 2006). Dissolved oxygen has a 
positive correlation with axis 1 and negative correlation with axis 2. Nitrite and nitrate was 
negatively correlated with pH, salinity, temperature and DO. The month of May, April and 
June have positive correlation with pH, salinity and temperature. The month January, 
February and March have positive correlation nitrite and nitrate. Salinity and temperature 
being the dominant parameter is acceptable due to position of EM with close proximity with 
seawater and this may also explain the negative influence of nitrate and nitrite in EM.   
 
In ME, Axis 1 and 2 having 94% of variability in species environment biplot (Figure 11). 
Nitrate showed positive correlation with most of the zooplankton species. This may be due to 
the input of land runoff and other plant organic matter with increases the nitrate concentration 
which in turn influences the zooplankton abundance. Temperature, salinity, Nitrite, DO and 
pH are negatively correlated with nitrite and the associated zooplankton species. This may be 
due to the fluctuating condition of parameters in ME. It is believed that relatively low 
temperature can positively influence the zooplankton community (San et al., 2006). The 
month of January, February, March, April and May are positively correlated with nitrate and 
the month of June and positively correlated with the other water quality parameters. 
 
In IE, Axis 1 and 2 revealed 78% of variability in species environment biplot (Figure 12). DO 
and nitrite showed positive correlation in both axis 1 and 2. pH and nitrate showed positive 
correlation with axis 1 and negative correlation with axis 2. Most of the species were 
observed to be positively correlated with the month of April and it is also negatively 
correlated with DO and nitrite. The months of January, February and March observed to be 
negatively correlated with temperature and salinity which may be due to the increase rainfall 
and reduced atmospheric temperature which influences the zooplankton abundance.  
 
Conclusion 
 
Our study investigates the plankton assemblages of Ariyankuppam mangrove estuary and 
how the presence of mangrove influence the nutrient dynamics and the distribution of 
plankton communities over a six-month period covering the post-monsoon and summer 
seasons. A total of 38 phytoplankton species from 25 genera and 22 families were identified 
and 24 species from 14 families and 12 orders of zooplankton identified. The influence of 
mangrove community on plankton community was evident due to dominance of epiphytic 
diatoms among the phytoplankton and prevalence of rotifers among the zooplankton due to 
the high nutrient content exuded from leaf litter. The zooplankton community, particularly 
copepods and rotifers, appeared to thrive in nutrient-rich, soft, muddy regions abundant in 
organic matter. plankton diversity is of paramount importance in mangrove-rich ecosystems 
due to its critical roles in primary productivity, nutrient cycling, biodiversity support, water 
quality maintenance, and as an indicator of ecosystem health. But studies on the diversity of 
plankton in Ariyankuppam estuary has been found lacking. By regular monitoring the quality 
of these mangrove regions can be protected and anthropogenic pollution can be controlled.  
Protecting and preserving plankton diversity is essential for maintaining the resilience and 
functionality of these valuable coastal habitats.  
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Table 1. Checklist of phytoplankton species recorded during the study period 

 

Phytoplankton station 1 station 2 station 3 

Bacillariophyceae (Diatoms) 

Coscinodiscus gigas ＋ ＋ ＋ 

Coscinodiscus granii ＋ ＋ ＋ 
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Comment [a10]: + sign must in bold format 



 

 

Skeletonemacostatum － ＋ ＋ 

Odontellamobiliensis － ＋ － 

Odontella sinensis － ＋ － 

Bacillaria paradoxa － － ＋ 

Rhizosolenia alata ＋ ＋ ＋ 

Rhizosolenia imbricata － ＋ － 

Gyrosigmabalticum － － ＋ 

Nitzschialongissima ＋ ＋ － 

Nitzschia amphibia ＋ ＋ ＋ 

Nitzschiaseriata ＋ － － 

Nitzschia sigma － ＋ － 

Pleurosigma angulatum － ＋ － 

Pleurosigma elongatum － ＋ － 

Pleurosigma normanii － ＋ ＋ 

Bacteriastrumdelicatulum － ＋ ＋ 

Chaetocerosdecipiens － ＋ ＋ 

Chaetoceroscurvisetus － ＋ ＋ 

Chaetocerosdidymus ＋ ＋ ＋ 

Asterionella glacialis ＋ ＋ ＋ 

Thalassionemanitzschioides － ＋ ＋ 

Thalassiothrixfrauenfeldii ＋ ＋ ＋ 

Lithodesmiumundulatum － ＋ ＋ 

Stephanopyxispalmeriana － ＋ － 

Guinardiaflaccida － ＋ ＋ 

Triceratium favus － ＋ ＋ 

Dinophyceae (Dinoflagellates) 

Ceratiumlineatum ＋ ＋ － 



 

 

Ceratiumfusus － ＋ ＋ 

Ceratium longipes － ＋ ＋ 

Ceratiummacroceros ＋ － － 

Peridiniumdivergens － － ＋ 

Prorocentrum gracile ＋ ＋ ＋ 

Protoperidiniumoceanicum － ＋ ＋ 

Protoperidiniumclaudicans ＋ ＋ ＋ 

Cyanophyceae (Blue-greens) 

Oscillatoria limmosa ＋ ＋ ＋ 

Trichodesmiumerythraeum ＋ ＋ ＋ 

Chlorophyceae (Green algae) 

Pediastrum simplex － ＋ ＋ 

 

 

 

Table 2. Checklist of zooplankton species recorded during the study period 

 

Zooplankton station 1 station 2 station 3 

Phylum Arthropoda 

Canthocalanus pauper ＋ ＋ ＋ 

Paracalanus indicus ＋ ＋ ＋ 

Parvocalanus elegans ＋ ＋ ＋ 

Parvocalanuscrassirostris ＋ ＋ ＋ 

Oithonaattenuata ＋ ＋ ＋ 

Oithona brevicornis ＋ ＋ ＋ 

Oncea sp ＋ ＋ ＋ 

Clytemnestra sp ＋ ＋ ＋ 

Phylum Rotifera 
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Brachionusplicatilis ＋ ＋ ＋ 

Brachionusurceolaris ＋ ＋ ＋ 

Brachionusrotundiformis ＋ ＋ ＋ 

Lecane bulla ＋ ＋ ＋ 

Lecanelunaris － ＋ ＋ 

Rotariarotatoria ＋ ＋ ＋ 

Keratellacochlearis ＋ ＋ ＋ 

Phylum Ciliophora 

Codonellopsisostenfeldi ＋ ＋ ＋ 

Tintinnopsisgracilis ＋ ＋ ＋ 

Tintinnopsistocantinensis ＋ ＋ ＋ 

Coxliella annulata ＋ ＋ ＋ 

Helicostomella longa ＋ ＋ ＋ 

Metacylislucasensis ＋ ＋ ＋ 

Protorhabdonella simplex ＋ ＋ ＋ 

Favella ehrenbergii ＋ ＋ ＋ 

Phylum Chordata 

Oikopleura dioica ＋ ＋ － 

 

 

 

 

 



 

 

 

Figure 1. Sampling sites along the Ariyankuppam estuary 

 

 

 



 

 

 

 

Figure 2. Physico - chemical parameters of Ariyankuppam estuary 

 

 

 



 

 

 

Figure 3. Abundance of phytoplankton in Ariyankuppam estuary 

 

 

 

 

Figure 4. Variation in Phytoplankton diversity indices in Ariyankuppam estuary 



 

 

 

   Figure 5. CCA biplot for phytoplankton and physico - chemical parameters of station 1 

 

 

 

 

   Figure 6. CCA biplot for phytoplankton and physico - chemical parameters of   station 2 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. CCA biplot for phytoplankton and physico - chemical parameters of station 3 



 

 

 

 

 



 

 

Figure 9. Variation in zooplankton diversity indices in Ariyankuppam estuary 

 

 

    Figure 10. CCA biplot for zooplankton and physico - chemical parameters in station 1 



 

 

 

Figure 11. CCA biplot for zooplankton and physico - chemical parameters in station 2 

 

 

 

     Figure 12. CCA biplot for zooplankton and physico - chemical parameters in station 3 



 

 

 

 

 
 

 

 


