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ABSTRACT 
 

Planktons play a key role in coastal ecosystem as they are the main nutrient source for both 
coral and fish. In Marine Protected Area of Mauritius (MPA), studies on plankton are scarce. 
MPAs currently occupy less than 0.3% of the territorial waters of Mauritius. A survey was 
carried out from October 2009 to January 2010 at Balaclava Marine Protected Area to 
investigate the abundance and diversity of plankton communities.  Plankton samples were 
collected by the use of standard 80 μm plankton net. Phytoplankton and zooplankton 
organisms were fixed separately using Lugols’ solution and 4% buffered formaldehyde 
respectively. Physico-chemical parameters such as pH, salinity, dissolved oxygen and 
temperature, nitrate and phosphate concentrations were determined.  A total of 16 
phytoplankton families were observed, of which the Thalassiosiraceae (17.0 %) was more 
abundant while the Procentraceae (0.9%) was the least abundant. Other phytoplankton 
communities identified and present in other regions of Mauritian waters are the 
Coscinodiscaceae, Rhizosoleniaceae, Chaetocerotaceae, Naviculaceae, Noctilucaceae.  
Diatoms (69.94%) were observed to be more abundant than Dinoflagellates (30.06%). The 
highest total phytoplankton abundance among the different stations recorded was 20800 ± 
3766 individuals x103/ml from a station characterized by some freshwater input.  
Furthermore, a total of 19 zooplankton families were identified, of which phylum 
Arthropoda (31.58%) were more abundant, comprising mainly Nauplius, Acartidae, 
Acanthometridae and Ctenophora.  The family Ctenophora was recorded only in the 
freshwater ecosystem. The highest total zooplankton abundance recorded among the 
different stations was 18533 ± 4496 individuals x103/ml.  From the physico-chemical 
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studies, negative correlation was found between phytoplankton abundance and Dissolved 
oxygen (r= -0.423, P<0.05).  On the other hand, there was a negative correlation between 
zooplankton abundance and pH (r= -0.298, p<0.05).  It was also observed that there is 
positive correlation between phytoplankton and zooplankton diversity with pH and salinity.  
The study is among the first to provide information on plankton abundance and diversity and 
forms baseline for future work in Marine Protected Area. 
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INTRODUCTION 
The occurrence of plankton in any aquatic 
body determines facets like productivity, 
diversity and ultimately health of the 
ecological system. Plankton is made of 
phytoplankton and zooplankton. They are 
tiny drifting animals, which form prime 
component of the food chain.1  
Marine Protected area (MPA) has been 
established to protect and manage 
endangered species, fisheries resources, 
estuarine and coastal habitats and raise 
public awareness. MPA represents about 0.3 
percent of the territorial waters of Mauritius. 
The healthiness of MPA of Mauritius is 
mostly discussed in relation to corals and its 
ecosystem, and the processes and ecosystems 
of the water column were rarely considered. 
The present study is designed to bridge the 
knowledge gap by investigating the spatial 
variability in plankton composition, 
abundance and diversity of plankton in 
Balaclava Marine Park. Consequently, 
plankton can be used as an indicator for the 
conservation of specific fish species and 
development of future MPAs. 
Currently there is a lack of study on plankton 
in the marine protected area. On the other 
hand, surveys conducted along the coast of 
Mauritius have revealed the presence of 
copepods, mysids, chaetognaths and 
appendicalarians. The most dominant species 
of copepod typical of the inshore waters was 

Acartia sp.2. One of the core functions of 
Marine protected area is to provide safe 
havens for depleted fish stocks to recover. 
Hence the abundance of plankton is an 
important tool for assessing the fertility of 
the area.  
Plankton distribution, sequential occurrence 
and species diversity are controlled by 
physico-chemical factors of the surrounding 
area.3  The availability of nutrients in the 
aquatic environment, such as nitrogen and 
phosphorus, might influence the growth of 
phytoplankton. Nitrate, in the form nitrite, 
nitrate or ammonium, is a limiting factor in 
the marine environment while phosphorus 
controls the growth of phytoplankton in the 
freshwater environment4 

MATERIAL AND METHODS 
The survey was carried in the Balaclava 
Marine Park (Plate 1- Marine park map 
drawing) which is located in the north east 
region, more precisely between longitude 
57°30'41.10"E and latitude 20° 5'21.01"S.  
Five stations of different ecosystems were set 
up.  Station 1 and station 5 were sandy beach 
ecosystem, station 2 an estuarine ecosystem, 
station 3 a freshwater ecosystem and station 
4 a rocky ecosystem.  The marine park 
covers an area of 485 hectares and the length 
of the coastline is about 1.7 kilometer.  

The study was conducted from October 2009 
to January 2010. Plankton samples were 



Journal of Environmental Research And Development         Vol. 5 No. 2, October-December 2010 

 368

collected from five selected sampling sites 
by standard plankton net 80 µm (samples 
were taken at the surface at a distance of 
depth 50cm from the high water mark). 
Plankton samples were stored immediately 
fixed in Lugol’s solution. Zooplankton 
samples were washed into the sterilized 
collecting bottles and immediately fixed in 
4% buffered formaldehyde. Triplicate 
samples were taken in a 250 ml opaque 
plastic bottle. Each sample was left to 
sediment for at least one week before 
conducting further analysis. Plankton cells 

were enumerated by Sedgwick-Rafter 
counting cells from concentrated samples. 
Simultaneously plankton was identified to 
the lowest possible taxa. Physical factors of 
sea-water such as temperature, salinity, pH 
and DO were determined using in situ 
instruments.  Nutrients, such as nitrate and 
phosphate concentrations were determined 
spectrophotometrically according to the 
standard procedure of 5. For nitrate and 
phosphate analysis, vials were refrigerated at 
4oc for storage after collecting water 
samples. 

 

 
 
 

Plate 1 : Plankton sampling stations along Balaclava (North-West Mauritius) in the survey from 
October 2009 to January 2010 
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Various statistical and numerical techniques 
were used in data analysis, including index 
of abundance, estimated total mean 
abundance, and species diversity, H’ = Σ Pi 
1n Pi and evenness, J’= H’ / ln S. Correlation 
coefficient analysis was used to examine 
associations between plankton abundance 
and physico-chemical parameters.  More- 
over, One-way ANOVA test is used to find 
out the difference, if any, among the mean of 
all individual groups of zooplankton and 
phytoplankton at each station. SPSS software 
version 16 was used to carry-out the 
statistical analysis.  

RESULTS AND DISCUSSION 
Phytoplankton 
Community structure of phytoplankton 
A total of 16 families of phytoplankton were 
reported from the area (Table 1).  Diatoms 
accounted for 69.94% of the total 
phytoplankton population at the 5 sampling 
sites followed by dinoflagellates, which 
contributed about 30.06%.  

Most abundant phytoplankton family was 
Thalassiosiraceae, which contributed 17.0% 
of the total population followed by 
Chaetocerotaceae (13.8%), Rhizosoleniacaea 
(11.4%), Coscinodiscaceae (11.2%), Fragila-
riaceae (9.7%), Naviculaceae (7.3%), Lithod-
esmisceae (6.8%), Leptocylindraceae (5.4%), 
Dinophysiaceae (3.5%), Noctilucaceae 
(3.5%), Ceratiaceae (2.4%), Thalassion- 
emataceae (2.3%), Kolkwitziellaceae (1.9%), 
Heliopeltaceae (1.9%), Bacillariaceae (1.1%) 
and Prorocentraceae (0.9%) (Fig. 1) 

The high occurrence of diatom in the pelagic 
waters, particular  species of the diatom 
genus Thalassiosira , which is an expected 
result as diatoms are the most dominant 
group of marine plankton all over the world. 
The diatoms such as Thalassiosira, 
chaetoceros are important food source for 
commercial fishes, hence making the MPA 
an important area for fish stock recovery 
(Ostroumov, 2006 p.30) 6.  

 

Fig. 1 : Phytoplankton percentage composition 
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The highest mean phytoplankton density was 
recorded at station 3 (20800 ± 3766 ind. 
x103/ ml).  

However, the minimum mean phytoplankton 
density was recorded at station 1(800 ± 0 ind. 
x103/ ml). 

 
Table 1 : Relative abundance of phytoplankton recorded at each sampling station from 

October 2009 to Jan 2010 

Family Station 1 Section 2 Section 3 Station 4 Station 5 
Thalassiosiraceae + + + + + + + ++ + + + 
Leptocylindraceae + + ++ ++ + 
Coscinodiscaceae ++ ++ ++ + ++ 
Heliopeltaceae + + + + + 
Rhizosoleniaceae ++ ++ ++ ++ ++ 
Chaetocerotaceae ++ ++ ++ +++ + 
Lithodesmisceae ++ + + + ++ 
Fragilariaceae ++ ++ + ++ ++ 
Thalassionemataceae + + + + + 
Naviculaceae + + ++ + ++ 
Bacillariaceae + + + + + 
Prorocentraceae + + + + + 
Dinophysiaceae  + + + + + 
Noctilucaceae  + + + + ++ 
Kolkwitziellaceae + + + + + 
Ceratiaceae ++ + + + + 

 Key :  +   - Few (below 100 ind. x103/ml)  
             ++ -  Abundant (between 100 to 500 ind. x 103/ ml) 
 +++ -  Most abundant (500 ind. x 103 /ml or above) 
 
Phytoplankton diversity and homogeneity 
Shannon-Wiener and Pielou indices 
(Magurran, 1996) were used to describe the 
diversity (H’) and homogeneity (J’) of the 
zooplankton population.  Shannon-Weaver 
index values of phytoplankton communities 
can be used to indicate water pollution status 
(Khuantrairong and Traichaiyaporn,  2008) 6. 
Highest phytoplankton diversity was 
observed at Station 1(sandy shore) and 4 (the 
rocky shore) respectively, while the lowest 

diversity was recorded at Station 2, the 
estuary (Fig 2).  Diversity index (H) varied 
from 1.89 - 1.76 and evenness (J) index 
varied from 0.52 – 0.71 (Fig 2). It is also 
noted that high evenness index in this study 
coincides with high diversity at Station 1.  

This might be due to physico-chemical 
characteristics of the area. This is confirmed 
by the positive correlation between salinity 
and pH and diversity index.  
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Fig. 2 : Variation of diversity and evenness of phytoplankton among each station 

 
Zooplankton  
Community structure of zooplankton 
A total of 19 zooplankton families (Table 2) 
were identified.  The highest zooplankton 
percentage composition were the family 
Acartiidae (13.2%), followed by the 
copepodite (13.1%), Sagittidae (11.6%), 

Oithonidae (10.0%), Codonellidae (9.8%), 
Miracidae (8.2%), Atlantidae (5.5%), egg 
(5.5%), Globigerenideae (5.1%), Diphyidae 
(4.3%), Cirripedia (3.5%), Anthozoa (2.4%), 
Tomopterideae (1.7%), Stylochidae (1.7%), 
Janthinidae (1.2%), Ctenophora (1.0%), 
Acanthometridae (0.9%), Radiolarian (0.8%) 
and Rotifera (0.7%) (Fig. 3) 

 
Fig. 3 : Zooplankton percentage composition 
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The most dominant group was of the phylum 
Arthropoda, which accounted for 31.58%.  
Three copepod families were identified at 
Balaclava Marine Park namely Acartiidae, 
Oithonidae and Miraciidae whereby 
Acartiidae were abundant also found in other 
coastal lagoons.2 Copepods feed 
preferentially on diatom.9 This might explain 
the strong association between diatom and 
copepod abundance. 
Zooplankton of the family Atlantidae and 
Globigerinidae were mostly abundant at 
Station 4(rocky shore) and 5(sandy shore).  

Family Diphyidae was mostly abundant only 
at Station 4. This shows that they are adapted 
to live in harsh conditions such as strong 
wave action due to their hard calcareous 
structure. The family Ctenophora was 
recorded only in the freshwater ecosystem, 
Station 3. 
Highest mean zooplankton density was 
recorded at station 3 (18533 ± 4496 ind. 
x103/ ml) and lowest mean zooplankton 
density recorded was 4000 ± 400 ind. 
x103/ml

Table 2 : Relative abundance of zooplankton recorded at each sampling station from 
October 2009 to Jan 2010 

Family Station 1 Section 2 Section 3 Station 4 Station 5 
Rhizopodae + + + + + 
Globigerinidae + + + ++ ++ 
Acanthometridae - - - + + 
Codonellidae + + ++ ++ ++ 
Anthozoa larvae + + + + + 
Diphyidae + + + ++ + 
Ctenophora - - + - - 
Stylochidae + + + + + 
Rotifera + + + + + 
Atlantidae + + + ++ ++ 
Janthinidae  + + + + + 
Tomopteridae + + + + + 
Copepod Egg ++ ++ ++ + + 
Nauplius  +++ ++ ++ ++ ++ 
Acartiidae ++ ++ ++ ++ ++ 
Oithonidae ++ ++ ++ + ++ 
Miracidae ++ ++ + ++ + 
Cirripedia + + + + + 
Sagittidae ++ ++ ++ ++ ++ 

Key : + -  Few (below 100 ind. x 103/ml) 
 ++ -  Abundant (between 100 to 500 ind. x 103/ ml) 
 +++ -  Most abundant (500 ind. x 103 /ml or above) 
 - -  Not found 



Journal of Environmental Research And Development         Vol. 5 No. 2, October-December 2010 

 373

Zooplankton diversity and homogeneity 
Highest and lowest zooplankton diversity 
was observed at Station 5 and 3 respectively 
(Fig. 4). Diversity index (H) varied from 
1.86 - 2.11 and evenness (J) index varied 
from 0.60 – 0.73). High evenness index in 
this study was noted at Station 5 which 

coincides with high diversity of the same 
station.    
Species diversity tends to increase at the 
edges of environmental factors, since an 
association was found between species 
diversity and ecological factors - pH and 
salinity. 

 

 
Fig. 4 : Variation of diversity and evenness of zooplankton among each station 

 
Plankton and physico-chemical association 
The values of salinity recorded during the 
study period at Balaclava Marine Park had a 
wide range due to freshwater input (5.0 - 
36.0%o).  Nevertheless, the range of 
temperature was 25.7 – 31.0 oC.  Dissolved 
Oxygen (DO) and pH values ranged between 
4.5 – 12.5 mgL-1 and 7.75 – 8.63 
respectively.  Phosphate concentration ranges 
from 0.02 – 125.4 µg PO4

3- - P and nitrate 
concentration from 11.0 – 1509.0 µg NO3

-

N/L.  
As expected dissolved oxygen has a negative 
relationship with temperature and salinity. 

The high level of phosphate is attributed to 
freshwater input and level of PO4 > 0.04 
mg/L may affect the coral reef in the area.10 
With regards to the coastal water quality 
guidelines of Mauritius, DO > 5 mgL-1 is an 
indicative of the good health of the lagoon.10 
A negative correlation was found between 
phytoplankton abundance and DO (r= -0.423, 
P<0.05).  On the other hand, there was a 
negative correlation between zooplankton 
abundance and pH (r= -0.298, p<0.05).  It 
was also observed that there was positive 
correlation between phytoplankton and 
zooplankton diversity with pH and salinity. 
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Salinity and pH are the determinants in the 
selective distribution of plankton, including 
diatoms. 

CONCLUSION 
This analysis provides a framework for 
future studies examining phytoplankton and 
zooplankton abundance, composition, and 
distribution in marine parks.  Balaclava 
Marine Park is a highly dynamic coastal area 
which is influenced by wave action and 
freshwater input from Citron River which 
transport nutrients rich minerals rendering 
the water rich. 
Family Thalassiosiraceae was most abundant 
while the Procentraceae was the least 
abundant phytoplankton species recorded.  
On the other hand, family Acartiidae was 
found to be most abundant and Rotifera the 
least abundant zooplankton species recorded 
during the study.  It was also observed that 
there is positive correlation between 
phytoplankton and zooplankton diversity 
with pH and salinity.  This reflects the fact 
that environmental parameters have a direct 
impact on plankton diversity. 
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