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Abstract: Totally 68 species of phytoplankton were recorded during the present study period from both the
stations which includes 50 species belongs to diatoms (Bacillariophyceae), 17 species of dinoflagellates
(Dinophyceae) and only one Blue green (Cyanophyce). During the present study diatoms contribute maximum
percentage (77.96% and 74.62%) followed by dinoflagellates (20.33% and 23.88%) and blue green algae
registered  their  percentage  to  (1.69%  and 1.49%) at station 1and 2 respectively. Maximum density (99,690
cell 1  and1,378 cell 1 )and the minimum (76,150 cell 1  and 1, 097 cell 1 ) were recorded correspondingly1 1 1 1

at station I and station 2. Species diversity varied from 3.988 to 5.398 during the study period. The minimum
(3.988 and 5.215) and the maximum (5.121and 5.398) was recorded respectively at station 1 and 2. Phytoplankton
Species richness ranged from 0.962 to 0.976.during the study period. The minimum (0.962 and 0.970) and the
maximum (0.969 and 0.976) was recorded respectively at station 1 and station 2. Phytoplankton Species
evenness varied from 0.968 to 0.983 during the study period. The minimum (0.968 and 0.968) ant the maximum
(0.983 and 0.981) was recorded respectively at station 1 and station 2.
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INTRODUCTION Plankton population is affected leading to drastic changes

Phytoplankton is microscopic single celled aquatic Phytoplankton can be used as bio indicators since
plants  forming  the  prime  component  in  the food chain they reflect even the slight changes taking place in their
of an aquatic ecosystem. The planktonic algae especially immediate environment by changing their species
diatoms  constitute  the  ‘pastures  of  the sea’. The composition, biomass, community structure, chlorophyll
fertility of sea is determined by its bio productivity. pigment content and productivity moreover and marine
Phytoplankton production contributes about 95% of total ecosystem is largely determined by their phytoplankton
production in the marine environment. The rate of gross population.
primary productivity is important for assessing the
fisheries yield. Hence the abundance of phytoplankton MATERIALS AND METHODS
can be taken as the best means for quantitative
assessment of potential fisheries of an area. Some Study Area: The station is relatively less polluted as there
phytoplankton species are also often used as good are no river discharges and industrial wastes disposal.
indicators of water quality including pollution [1]. The domestic sewage alone is let out in to the sea and the

Phytoplankton too has immense values as they play human excreta on the sea shore mixes with the sea water.
a vital role as aquaculture feed since they form the primary Rameswaram is a part of the southward extension of
food producer. The great fishing grounds of the seas are the  Bay of Bengal as its meets the Indian Ocean (Fig. 1).
found in where algae are found in abundance. As the It straddles across the two countries India and Srilanka.
most sensitive organisms they serve as indicators of The Gulf of Mannar region from Rameswaram Island to
water quality with their ability to detect even the subtle Tuticorin. The Indian part of Gulf of Mannar covers
changes taking place in their ambient environment. approximately  an  area of 10,500 sq.  kms  lying  between

in the food-chain of the marine environment [2]. 
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Fig. 1: Shows the Study Area Map of Rameswaram coast

08° 35N-09° 25N and 78° 08’ E to 79° 30” E. It is unique for Kothandaramar kovil: The Kothandaramar Kovil
its heterogenous biological resources. The region is not
more than 20 meter in depth. There are 21 islands covering
of 625 hectares. The islands are classified into 4 groups,
namely Mandapam group, Keelakarai group, Vembar
group and Tuticorin group. The present study has been
made extensively in the Gulf of Mannar Islands namely,
Rameswaram Island. This island comes under the
Mandapam group. The Gulf of Mannar is influenced by
the south west and North east monsoon. Although the
south west monsoon is rain during June to September, it
does not bring to this coast much rain. The north east
monsoon which is prevalent during October to December
brings heavy rain fall to this area (Anon, 1987). The tidal
amplitude here is about 0.75m during the south west
monsoon, the coastal waters in the Gulf of Mannar
become turbulent owing to strong winds. Here the
Mandapam is a major in the Palk Bay and more than 350
trawlers are being operated from this centre and download
their catches. 

Agnitheertham: The Agnitheertham (Station 1) Latitude
9°17’26.8”N and the Longitude 79°19’21.15”E is located
opposite to the Ramanatha swami Temple. The
characteristics of this station are, there is no river flow
observed, polluted by human beings, via tourist activities
and there is no industrial discharges mixed, but only the
local domestic sewage discharged. 

(Station2) Latitude 9°13’10.07”N and the Latitude
79°20”53.12”E, about 17 Kilometers south east from
Station 1. Just opposite to the Kothandaramaswamy
Temple, comparatively less human influences than
station1.

Plankton Collection and Preservation: The plankton
samples were collected using the IOE plankton net; the
mesh size was 335 micron.  Paired plankton (Bongo) nets
are cast over the side to collect phytoplankton such as
diatoms and dinoflagellates and principally zooplankton
such as copepods, arrow worms and invertebrate larvae
also collected all the way through that.  The pair of nets
(known as "Bongo nets") provides some degree of
replication for spatial sampling. Note the sampler at lower
left, who is holding a protractor that enables to estimate
the angle of entry of the wire holding the nets; with this
and a measure of the line that is paid out, one can get an
estimate of the sampling depth. Most plankton nets are
equipped with propeller-driven anemometers, in order to
estimate the linear distance towed. With the cross-
sectional  area,  this allows the volume of water sampled
to be estimated. Mostly phytoplankton and zooplankton
can be sampled with nets, but they are usually taken with
pumps  or  automatically  closing bottles. The samples
were preserved using 5% diluted formalin and 5% MgCl2

then the samples were stored in the polythene
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containers. Qualitative analysis for the settling method Pielou’s Evenness (J'): Evenness or equitability (S) was
described by [3] was adopted. Numerical plankton
analysis was carried out using Utermohl’s inverted
plankton microscope. 

Phytoplankton was identified using the standard
works of various authors [3-13] for the sake of
convenience,  the  phytoplankton  collected were
assigned to five major groups diatoms, dinoflagellates.,
blue-green algae, green algae and silico flagellates.
Species diversity index (H-) was calculated using the
formula of [14].

Statistical Analysis: Analysis of variance (Two-way
ANOVA) was used to test the homogeneity of various
physico-chemical parameters studied. Multiple
regressions also analyzed to find out the influence of
independent physico-chemical parameters against
plankton bloom.

Diversity Indices: From the obtained data the various
indices like species diversity, richness and evenness were
calculated using the standard formulae as given below:

Shanon-Wiener diversity (H'): Species diversity was
calculated using the following formula by [14].

H’ =- pi  log  pis

i = 1

Which can be rewritten as 

         3.3219 (N log N-- ni log ni)
H' =----------------------------------

N
Where
H’ = Species diversity 
Ni = No. of individuals of the i  speciesth

N = Total number of the individuals in the collection and
 = Sum

Simpson index (D'): Species richness (D) was calculated
using the following formula given by [15].

D = 1-C

Where,
C = P 2i

Pi = ni/N
ni-no. of individuals of i , i , etc and 1 2

N = Total number of individuals

calculated using the formula by [16].

J' = H'/Jn  or H'/log2s 5

Where,
J' = Evenness
H' = Species diversity and 
S = Total number of species.

Simple correlation co-efficient (r) analysis between
different parameters and the Analysis of Variance
(ANOVA) have been employed for the statistical
interpretation of data obtained from the study are
discussed.

RESULTS

Monthly Variations in phytoplankton species
composition, population density, species diversity,
richness,  species  evenness,  were  recorded   for a
period  of six  months  from  April  2007 to September 2007
at two stations.

Species Composition: A total number of 68 species of
phytoplankton were recorded during the present study
period from both the stations which includes 50 species
belongs to diatoms (Bacillariophyceae), 17 species of
Dinoflagellates (Dinophyceae) and only one Blue green
(Cyanophyceae).

At station 1, 46 species of Diatoms, 12 species of
Dinoflagellates and one blue green algae were recorded.
Whereas at Station 2, 50 species of diatoms, 16 species of
Dinoflagellates and one blue green algae were recorded.
Phytoplankton species numbering 9 were restricted at
station I (4 diatoms, 5 species) and only one dinoflagellate
species was restricted at station 2 (Fig. 2 and 3).

Percentage Composition: At station 1, diatoms
contributes  the    maximum   percentage   (77.96%)
followed  by  dinoflagellates  (20.33%)   and   Blue  green
algae registered their percentage to (1.69%). At station 2
diatoms contributes the maximum percentage (74.62%)
followed  by  dinoflagellates  (23.88%) and Blue green
algae (1.49%). 

Population density (cells/liter): The trend in the monthly
distribution of phytoplankton population density was
more or less similar at station1 and station II. However the
minimum and maximum densities at each station varied
greatly during the present study period.
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Table 4: List of phytoplankton species recorded during April, 2007to Table 4: Comtinued
September, 2007at station 1 station 2

S. No. Species Name Station1 station2 Family: Euodicidae (Diatoms)

Family: Coscinodisceae(Diatoms)

1 Coscinodiscus centralis + +
2 C.granii + +
3 C.radiatus + +
4 C.gigas + +
5 Planktoniella sol + +
6 Skeletonema costatum + +
7 Thalassiosira sp + +

Family: Triceratiinae (Diatoms)
8 Ditylum brightwelli + +
9 Triceratium reticuatum + +
10 T.favus + +
11 T. robertsianum - +

Family: Chaetoceraceae (Diatoms)
12 Chaetoceros affinis + +
13 C. curvicetus + +
14 C.decipiens + +
15 C. messanensis + +
16 C.diversus + +
17 C.coarctatus + +
18 C.peruvians + +
19 C.indicus + +
20 C.comosum + +
21 Bacteriostrum hyalinum + +

Family: Biddulphoidae (Diatoms)
22 Biddulphia biddulphia + +

23 B.heteroceros + +

24 B.reticulata + +

25 Bellerochea malleus + +

26 Odentella sinensis + +

27 O.mobiliensis + +

Family:Eucambiinae (Diatoms)

28 Eucambia groenlandica + +

29 Streptothecatha thamensis + +

Family: Solenoidae (Diatoms)

30 Leptocylindrus danicus + +

31 Rhizosolenia styliformis + +

32 R.imbricata + +

33 R. robusta + +

34 R. alata + +

35 Bacillaria paradoxa - +

At station 1 maximum density (99,690 cell 1 )was1

recorded during the month of May and the minimum
(76,150 cell 1 ) was recorded during the month of June.1

At station 2 the maximum (1,378 cell 1 ) was recorded1

during the month of September and minimum population
density (1, 097 cell 1 ) was recorded during the July. 1

36 Isthima nervosa - +

37 Hemidiscus hardmanianus + +
38 Hemdiscus sinensis + +

Order:Pennales (Diatoms)
Family: Naviculaceae

39 Pleurosigma angulatum + +
40 P.elongatum + +
41 P.depressum + +
42 P.normani + +
43 Nitzshia longissima + +
44 N.seriata + +
45 Navicula hennneydii + +
46 Stephanophysis palmariana + +

Family:Fragilariaceae (Diatoms)
47 Thalassionema nitzschioides - +
48 Thalassiothrix fraunfeldi + +
49 Rhabdonema arcuatum + +
50 Achnantia glacialis + +

Dinophyceae (Dinoflagellates)
Class:Pyrrophyceae
Order:Dinophysiales

51 Dinophysis caudata + +
52 D.tripos + +
53 D.punctata - +
54 Prorocentrum micans + +

Order:Peridiniales + +
55 Ceratium macroceros + +
56 C.extensum + +
57 C.furca + +
58 C.tripos + +
59 C.trichoceros + +
60 Protoperidinium oceanicum + +
61 C. lunula - +
62 C.fusus + +
63 P.depressum + +
64 Noctiluca sp - +
65 Pyrophacus steini - +
66 Cyellreua sp. + -
67 Porophacus streeta +

Cyanophyceae (Blue green algae)
68 Trichodesmium sp. + +

Species  Diversity (bits/ind): Species diversity varied
from  3.988  to  5.398 during the study period. At station
1  minimum  (3.988)  was  recorded in the month of July
and    maximum    (5.121)   was  recorded   in  September.
At station 2 minimum (5.215) was recorded in the month of
April and maximum (5.398) was recorded in the month of
September (Fig. 4)
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Fig. 2: Species Composition at Station1

Fig. 3: Species Composition at station2

Fig. 4: Phytoplankton diversity station  1  minimum (0.968) was recorded in the  month of

Fig. 5: Phytoplankton evenness

Fig. 6: Phytoplankton Richness

Fig. 7: Species Density

Species Evenness: Phytoplankton Species evenness
varied from 0.968 to 0.983 during the study period. At

Table 5: Simple correlation coefficient (r) values between Physico-chemical parameters and phytoplankton during the month of April-2007 to Sep-2007 at station.1 

Atm. Surface water Inorganic Reactive
Rain Temp Temp. Salinity pH DO Nitrate Nitrite Ammonia phospate silicate Diversity Evenness Richness Density

Rain 1
Atm. Temp. -.544 1
Surface water 
Temp. -.787 .708 1
Salinity -.312 -.209 .243 1
pH -.031 .000 -.420 .000 1
DO -.068 .136 -.027 .122 -.151 1
Nitrate -.600 .423 .492 .430 -.161 .806 1
Nitrite .104 .530 -.026 -.928(**) .134 -.091 -.263 1
Ammonia -.448 .609 .744 .433 -.463 .491 .770 -.215 1
Inorganic phospate -.195 -.587 -.234 .746 .293 .186 .280 -.824(*) -.119 1
Reactive silicate -.367 -.188 -.222 .440 .780 .100 .242 -.359 -.248 .774 1
Diversity .386 -.532 -.657 -.602 .283 -.384 -.690 .354 -.954(**) -.010 .102 1
Evenness -.107 .187 .217 .447 .387 -.588 -.255 -.237 .102 .049 .201 -.351 1
Richness -.564 .626 .728 -.333 -.577 .227 .434 .404 .486 -.487 -.450 -.227 -.447 1
Density .562 -.160 -.149 -.080 -.081 -.722 -.772 .043 -.220 -.387 -.474 .078 .600 -.408 1

** Correlation is significant at the 0.01 level 
* Correlation is significant at the 0.05 level 
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Table 6: Simple correlation coefficient (r) values between Physico-chemical parameters and phytoplankton during the month of April-2007 to Sep-2007 at station.1

Atm. Surface water Inorganic Reactive
Rain Temp Temp. Salinity pH DO Nitrate Nitrite Ammonia phospate silicate Diversity Evenness Richness Density

Rain 1
Atm.Temp. -.329 1
Surface water 
Temp. -.273 .816(*) 1
Salinity -.156 -.218 -.535 1
pH .055 -.186 .000 -.608 1
DO .564 -.704 -.346 -.363 .667 1
Nitrate -.575 .304 .372 -.103 -.484 -.604 1
Nitrite .168 -.181 .299 -.534 .684 .731 -.403 1
Ammonia -.434 .435 .481 -.316 -.384 -.579 .954(**) -.387 1
Inorganic phospate -.202 -.415 -.592 -.003 .186 .028 .235 -.438 .230 1
Reactive silicate .344 -.096 .234 -.243 .495 .635 -.662 .889(*) -.652 -.689 1
Diversity -.403 -.248 -.338 -.199 .671 .198 -.057 .032 -.054 .769 -.228 1
Evenness -.247 .000 -.433 .463 -.525 -.603 .443 -.956(**) .409 .675 -.955(**) .215 1
Richness .107 -.447 -.548 -.293 .581 .396 -.162 -.083 -.074 .865(*) -.309 .827(*) .316 1
Density -.638 .278 -.175 .304 .030 -.567 .165 -.579 .140 .557 -.593 .637 .650 .369 1

* Correlation is significant at the 0.05 level 
** Correlation is significant at the 0.01 level 

Table 7: Analysis of variance (F-values) for the Phytoplankton between station 1 and 2. During the month of April-2007 to Sep-2007
Parameters Source of varience SS df MS F F-crit
Diversity Within 0.497205 5 0.099441 1.240844 5.050329

Between 0.661291 1 0.661291 8.25172 6.607891
evenness Within 0.000115 5 2.3E-05 1.095465 5.050329

Between 6.75E-06 1 6.75E-06 0.322196 6.607891
Richness Within 4.7E-05 5 9.4E-06 3.204545 5.050329

Between 0.00012 1 0.00012 41.02273 6.607891
Density Within 39803726 5 7960745 0.574843 5.050329

September and maximum (0.983) was recorded in the period in both the stations out of these 50 were Diatoms
month of July. In station 2 minimum (0.968) was recorded (Bacillariophyceae), 17 species were Dinoflagellates
in the month of August and maximum (0.981) was (Dinophyceae), one blue green algae (Cyanophyceae).
recorded in June (Fig. 5). Generally Phytoplankton species composition was more

Species Richness: Phytoplankton Species richness amidst various groups of phytoplankton were made by
ranged from 0.962 to 0.976.during the study period. At [17-26] from different places of Tamil Nadu coastal waters.
station 1 minimum (0.962) was recorded in the month of In the present study high population density and
May and maximum (0.969) was recorded in the month of diversity during May and September might be due to the
June. At station 2 minimum (0.970) was recorded in the phytoplankton dominance by Diatoms such as Odentella
month of April and maximum (0.976) was recorded in the sinensis, Rhizosolenia styliformis, Trichdesmium sps.,
month of September (Fig. 6) species density (Fig. 7). Odentella mobiliensis, Ditylum brightwelli, Chaetoceros

DISCUSSION Coscinodiscus.gigas, Triceratium reticulum, Triceratium

In the present study diatoms formed the dominant Chaetoceros messanensis, Biddulphia biddulphia and
group followed by dinoflagellates and blue green at both Pleurosigma angulatum.
the stations. Percentage contribution of each group of High phytoplankton population density and species
phytoplankton was thus in the decreasing order as diversity were observed during the month of May
follows Diatoms > Dinoflagellates>Blue green algae. September at both the stations. The phytoplankton

Station 2, recorded more percentage of diatoms and density was maximum (99,690cell 1 ) in May and
dinoflagellates than station I. Phytoplankton species minimum in June (76,150 cell 1 ) at station 1 and station
composition was more at station 2 (Kothandaramar kovil) 2 maximum (1,37,800 cell 1 ) during the September the
followed by station I (Agnitheertham) a total of 68 species minimum (1,09,700 cell 1 ) in July. This could be
of phytoplankton were recorded during the present study attributed   to   the   increased   salinity,   pH,  temperature,

at station 2, similar observations of diatoms domination

affinis, Coscinodiscus centralis, Coscinodiscus radiatus,

favus, Hemidiscus hardmanianus, Chaetoceros diversus,

1

1

1

1
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dissolved oxygen and more intensity light prevailed 2. Sivasamy, S.N., 1990. Plankton in relation to coastal
during this season. Phytoplankton population density
exhibited a negative correlation with the nutrients (Po4,
No3, No2) the higher density during the summer season
especially coincided with the lower nutrients
concentrations and this might due to the utilization of
nutrients by the phytoplankton. It is worth monitoring
here that phytoplankton population and their growth
depend on several environmental factors which are
variable in different season and different regions.

A total of 152 phytoplankton species (including
diatoms and dinoflagellates) from the kollidam estuary and
they recorded the maximum density (4, 60,800 cell 1 )1

during the summer season and the minimum density
36,000 cell 1  [21]. The higher density (3,37,200 cell 1 )1 1

during  the  summer season from Pitchavaram has
recorded by [27]. The minimum density (12,000 cells 1 )1

recorded during monsoon season and the maximum in
(92,625 cell 1 ) during summer season by [28]. 1

Species  diversity   maximum   in   (5.398) in
September  and  minimum  (3.988)  among  the  two
stations, this could be similar to [27] in the Kollidam
estuary. Several other works also supports the present
findings [28-30].

Species richness maximum (0.976) in September and
minimum (0.962) in May, similar finding was obtained by
[30] from Arasalar and Kaveri estuaries, [21] from Kollidam
estuary, [28] from Pondicherry coast. Low species
richness recorded during the monsoon season and higher
values recorded during the other seasons could be
correlated with lower and higher salinity values
respectively as suggested by [31]. 

The present study clearly indicated, the
Phytoplankton  density,  diversity,  richness and
evenness value are influenced by the study area. Thus
phytoplankton distribution, species composition and
dominance  are  closely associated with the prevailing
their environmental  condition.  Hence   the  present
study provides the baseline information on the
phytoplankton distribution and abundance is useful for
further assessment of the coastal ecosystem of
Rameshwaram.
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