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ABSTRACT
The samples were collected in five sampling campaigns conducted during postmonsoon 2008,
premonsoon 2009, monsoon 2009, postmonsoon 2009 and premonsoon 2010. The phytoplankton
species dominant in premonsoon were mainly species of Chorella, Asterionella, Ceratium,
Coscinodiscus, Nitzschia and Trichodesmium. During monsoon, species of Arthodesmus,
Chaetoceros, Closterium, Dinorhysis and Spirogyra were abundant. Species of Volvox, Closterium,
Peridinium and Ceratium were mostly represented. Copepods the main secondary producers were
represented by species belonging to Acartia, Pseudodiaptomus, Paracalanus, Oithona and Coryceus.
Copepods have indicated increase in carnivorous species namely Tortanus, Oithona, Oncaea and
Corycaeus spp. The main fish species studied were Oreochromis mossambicus, Mugil cephalus,
Channa striatus and Etroplus suratensis. Enumeration of the fish species in 2008 reported only 50
species as against 160 species observed in 1970’s. The changes in hydrochemical properties indicate
environmental degradation with the increase of nutrient load. Eutrophication and harmful algal blooms
are also observed. The recent reports of octopus in the fishing nets operating in the backwater
suggest that salinity of backwater is on par with that of the Arabian Sea during premonsoon period.
There is marked alteration in the predator components in the coastal fishery showing a significant rise
in puffer fish. Recently, scientists from Central Marine Research Institute have spotted many dolphins
in the CBW. Climate change and temperature rise in coastal waters cause damage to marine, estuarine
and inland fishes. Vulnerability of plankton and fish in CBW exposed to floods and salinity ingress is
causing serious threat to many traditional species.
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INTRODUCTION

The Cochin Backwater (CB) is the second largest estuary in
India. It supports rich fishery resources of marine estuarine
and freshwater fin fishes, crustaceans and shell fishes (Qasim
2003). Monsoon has a great impact on the fertility and pro-
ductivity of land and aquatic environments of Kerala. The
discharge of freshwater from the various rivers and drainage
canals during south west monsoon causes a dynamic condi-
tion which renders the backwater an extremely interesting
and ecologically intriguing environment. Large scale nu-
trient enrichment due to runoff from agricultural land and
addition of pesticides is observed during this period. This
estuary is influenced by heavy rain and freshwater influx
during south west and north east monsoon. It is under the
profound influence of the monsoon with three seasonal con-
ditions, viz., monsoon (June-September), post-monsoon
(October-January) and pre-monsoon (February-May). Pre-
vious hydrobiological studies of the estuary showed that
the high flushing during monsoon completely transforms
the estuary into a freshwater habitat. Tides at Cochin are of
a mixed semi-diurnal type, with the maximum tidal range of
about 1 m during the spring, resulting in incomplete flush-
ing (Menon et al. 2000).

In the beginning of the 19th century, the total area of

CBW was 365 km2, which has now shrunk to 256 km2. Peri-
odic studies from 1970 to 2010 indicate that land reclama-
tion, urbanization, dredging, sewage and industrial efflu-
ents have negatively influenced the water quality. Deepen-
ing of the shipping channel results in deposition of dredge
spoils and cause high turbidity. The estuary is reasonably
polluted and nutrient load is very high.

This paper is based on in-depth seasonal studies on
environmental and biological observations from the 15
selected stations (S1 to S15) (Fig. 1) spread across the Cochin
backwater system. The study of the zooplankton biomass is
helpful to determine the potential fishery resource of a nation
and the relative fertility of the water bodies. So, regular
monitoring of plankton is necessary to know the fishery
potential and thereby the environmental health of the
system.

MATERIALS AND METHODS

Sampling and analytical methodology: Seasonal variation
in meteorological and physicochemical parameters viz.,
rainfall, tide, depth, transparency, temperature, pH, salinity,
dissolved oxygen, free carbon dioxide, alkalinity, and nu-
trients such as nitrate, nitrite, ammonia and silicate were
estimated (APHA 2005).
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Primary production (phytoplankton): Plankton sampling
and enumeration was carried out by phytoplankton count
(Utermohl 1958, Verlencar & Desai 2004). Phytoplankton
production and distribution were examined for
phytoplankton ecology from both surface and bottom waters.

Secondary production (zooplankton): The samples were
taken from subsurface water using standard net having mouth
area 0.07 m2, 70 cm long. The mesh size of 0.2 mm of mono-
filament nylon was used for collecting zooplankton for taxo-
nomic and productivity studies.  In the horizontal sampling
the net was towed at a slow speed usually for 10 minutes.
The counting was done under the microscope using
Sedgewick Rafter cell and when the specimen of a particu-
lar group is seen, a tally mark was made on the sheet.
Zooplankton sampling and analysis were done following
the standard methods (UNESCO 1968). Samples were pre-
served in 5% formalin (Goswami 2004).

Statistical analysis: Seasonal and spatial variations in wa-
ter and sediment quality parameters were examined by two
way ANOVA without replication and Microsoft Excel, 2007.
Pearson correlation analysis was carried out to find out the
interrelation between different parameters  by SPSS 13.

RESULTS

Environmental factors: In the present study, the peak val-
ues of rainfall were recorded during the monsoon. Total
rainfall of 367 mm was recorded from January 2009 to April

2010. During POM 08, measured rainfall was 18 mm and in
PRE 09, it was observed to be 154 mm. However MON 09
exhibited a rainfall of 180 mm. During POM 09 and in PRE
10, it was 7 and 8 mm respectively. Rainfall data were ob-
tained from the Meteorological Centre, Trivandrum (Govt.
of India).

Hydrogen ion concentration (pH) in surface and bottom
waters remained slightly alkaline throughout the study pe-
riod at all the stations. pH during pre monsoon, exhibited a
minimum value of 6.9, and maximum of 7.7. The statistical
analysis also revealed that salinity exhibiting highly
significant negative correlation with rainfall (Fig. 2).
Statistical analysis (ANOVA) showed that surface and
bottom waters had both, spatial and seasonal variation (p
<0.01). ANOVA revealed highly significant seasonal
variation (p<0.01) but, spatially not significant in surface
water. Bottom water exhibited both seasonal and spatial
variations (p<0.01). During monsoon, the value was low
compared to other seasons.

Analysis of variance revealed no significant difference
among stations. It can therefore be concluded that stations
are almost similar with respect to the free CO

2
 content in the

surface and bottom water (p>0.05). Seasonally, p value is
highly significant (p<0.01) and exhibits seasonal variation.
Statistical analysis (ANOVA) showed that there is no spa-
tial variation and therefore, can be concluded that stations
are with almost similar temperature, but with high seasonal

 

Fig. 1: Map of the Cochin backwater system.
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variation (p <0.01).

In the present investigation, an average value of ammo-
nia was found to be high during pre monsoon season. The
highest nitrate content (37.63 µmol/L) was during monsoon
season. The lowest value (8.007 µmol/L) was recorded dur-
ing post monsoon. Statistical analysis of variance (ANOVA)
showed that p value is highly significant with respect to
stations, i.e., more spatial variation but seasonal variation is
negligible.

The nitrite content was less during monsoon season.
Average nitrite content in the surface and bottom was also
found to be higher during the pre monsoon. The low nitrite
was recorded during the monsoon season. Statistical analysis
(2-way ANOVA) revealed that, spatially there was no sig-
nificance (p>0.05) but, seasonally highly significant (p
<0.01) in the case of both surface and bottom waters. Pre
monsoon showed high phosphate. Two way analysis of vari-
ance applied to test the significance of difference between
stations showed that phosphate concentration differs spa-
tially in surface waters (p<0.05) compared to bottom waters
(p>0.05). Phosphate revealed highly significant seasonal
variation (p<0.01). Silicate showed significant spatial vari-

ation (p>0.05) and highly significant seasonal variation
(p<0.01) (Two way ANOVA).

During pre monsoon, iron ranged between 0.005 and
2.021 µmol/L (0.46±0.54). During monsoon the value ranged
from 0.052 to 0.188 µmol/L (0.12±0.05). While, during post
monsoon the concentration of Fe ranged from 0 to 1.027
µmo/L (0.4±0.32).

Primary production: Seasonal and spatial distribution of
phytoplankton: The maximum value for rainfall was
recorded during south west monsoon. In the present investi-
gation, higher average values of dissolved oxygen were re-
corded during monsoon, which might be due to the
cumulative effect of higher wind velocity joined with heavy
rainfall and the resultant freshwater mixing (Das et al. 1997).
ANOVA analysis revealed high seasonal variation (p<0.01).
Abnormal values of transparency are usually associated with
discharge of water due to floating sediments carried by the
rivers from catchment areas. Variation in the water column
temperature are depicted Fig. 2. ANOVA revealed signifi-
cant seasonal variation (p <0.01). Surface water temperature
is influenced by the intensity of solar radiation, evapora-
tion, freshwater influx and cooling and mix up with ebb and

Fig. 2: Spatial and seasonal variations in pH and temperature of water column.
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flow from adjoining neritic waters. The average tempera-
ture of surface and bottom water during post monsoon was
lower because of strong land sea breeze and underwater cur-
rents, and the recorded higher value during pre monsoon
could be attributed to high solar radiation (Das et al. 1997,
Karuppasamy & Perumal 2000, Senthilkumar et al. 2002,
Santhanam & Perumal 2003). There was no spatial varia-
tion observed in temperature which could be due to the lack
of viable intensity of prevailing streams and the resulting
mixing of water (Reddi et al. 1993). Mitra et al. (1990)
mainly attributed seasonal variation of dissolved oxygen
to freshwater flow and terregenous impact of sediments.

 In the present study, higher values were noted during
post monsoon due to high rate of evaporation and also due
to the neritic water dominance. Higher values during post
monsoon could be attributed to the high tidal inflow of
saline water. During the monsoon season, the rainfall and
the freshwater inflow from the land in turn moderately re-
duced the salinity (Mitra et al. 1990, Govindasamy et al.
2000, Gowda et al. 2001, Rajasegar 2003). Significant in-
verse relationship between rainfall and nutrients indicated
that freshwater flow constituted the main source of the nu-
trients in the estuary. Average value of ammonia was found
to be high  during pre monsoon season and  may be partly
due to the death and subsequent decomposition of
phytoplankton and also the excretion of ammonia by plank-
tonic organisms (Segar & Hariharan 1989,  Rajasegar 2003).
Some stations exhibited higher values that may be due to
industrial effluents and terrestrial input. The recorded high-
est nitrate content (37.632 µmol/L) during monsoon season
could be mainly due to the organic materials received from
the catchment area during ebb tide (Das et al. 1997). The
increased nitrate level was due to freshwater inflow, organic
decomposition and terrestrial run-off during the monsoon
season (Karuppasamy & Perumal 2000). Another possible
way of nitrate entering the estuarine system is through oxi-
dation of ammonia form of nitrogen to nitrite formation
(Rajasegar 2003). The lower value (8.007 µmol/L) was re-
corded during post monsoon period may be due to its utili-
zation by phytoplankton as evidenced by high photosyn-
thetic activity and also due to the neritic water dominance,
which contained negligible amount of nitrate (Rajashree
Gouda & Panigrahy 1995, Das et al. 1997, Govindasamy et
al. 2000).

Average nitrite content in the surface and bottom was
also found to be higher during the pre monsoon, which could
be attributed to the variation in phytoplankton, excretion
and oxidation of ammonia and reduction of nitrite (Kannan
& Kannan 1996). The low contents of nitrites during the
monsoon season were due to less freshwater input, higher
salinity, higher pH and also uptake by phytoplankton. Pre

monsoon 2009 showed high phosphate values due to high
rainfall and freshwater inflow compared to other seasons.
The addition of super phosphates applied in the agricul-
tural fields as fertilizers and alkyl phosphates used in house-
holds as detergents can be other sources of inorganic phos-
phates during the season (Das et al. 1997, Senthil Kumar et
al. 2002). The variation may be due to the processes like
adsorption and desorption of phosphates and buffering ac-
tion of sediment under varying environmental conditions
(Rajasegar 2003). Further, regeneration and release of total
phosphorus from the bottom mud into the water column by
turbulence and mixing also attributed to the higher phos-
phate values (Chandran & Ramamoorthy 1984).

The highly significant negative correlation existing
among different groups of phytoplankton pointed out the
presence of a particular group that inhibit the existence and
growth of another set of phytoplankton due to inter/intra
specific competition or predation prevailing in the ecologi-
cal niche. Phytoplankton diversity was more pronounced
during premonsoon season, maximum density was observed
during postmonsoon season due to the stable hydrogra-
phical conditions and less predation. Skeletonema costatum,
Cyclotella meneghiniana are present which are euryhaline
and thus show abundance. During premonsoon, dominant
species observed include Coscinodiscus centralis,
Coscinodiscus granii,  Chaetoceros lorenzianus,
Chaetoceros affinis, Thalssiosira subtilis, Streptotheca
indica and were successfully surviving the saline waters.
Asterionella japonica, Aulacoseira granulata, Cerataulina
bergonii, Coscinodiscus centralis, Nitzschia longissima,
Nitzschia seriata and Thalssiothrix frauenfeldii are domi-
nating, and it is understood that salinity controls these
phytoplankton density and succession. During
postmonsoon, gradually the freshwater species disappear
coinciding with the predominance of marine forms.
Trichodesmium theibautii was absent during rainy season
due to the freshwater influx and it could actively grow within
optimal salinity range only (Jyothibabu et al. 2003). The
analysis of physicochemical parameters in the water col-
umn revealed that the system is oligomesotrophic, similar
to the earlier reports by Renjith et al. (2012). Diatoms are
highly sensitive to changes in environmental variables there-
fore salinity, tidal currents, flooding frequency, pH and sa-
linity play an important role in the distribution of these
organisms. The standing crop of phytoplankton showed sea-
sonal variation and spatial variation in the CBW and high-
est peak was observed during POM 09. Bacillariophyceae
(diatoms) were dominant which could well thrive in widely
varying hydrographical conditions (Tiwari & Nair 1998,
Rajasegar et al. 2000, Gowda et al. 2001,  Senthilkumar et
al. 2002).
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Community composition and community diversity pro-
files help to assess the seasonal and spatial variation in the
occurrence of phytoplankton in the study area. The biotic
diversity index is used as an indicator of environmental
stress. Generally, high level of environmental stress will
tend to lower biotic diversity. Different diversity indices
help to reach different conclusions (Sheeba et al. 2004, Nisha
2008).  Among the various diversity indices Shannon-
Weiner index was satisfactory with regard to changes in
index value with the variation in pollution intensity. In
general, higher diversity was followed by lower level of
species evenness or equitability in distribution. This leads
to the conclusion that existing conditions were favourable
for pollution tolerant phytoplankton species. The stress
value during premonsoon was 0.14 and indicated the less
polluted water and favourable environmental conditions
with comparatively high rainfall during this season.

Secondary production: Seasonal and spatial distribution
of zooplankton: The qualitative and quantitative seasonal
and spatial occurrence of zooplankton species collected from
the study region is furnished in the Table 1 and Fig. 3. Five
types of zooplankton were identified. The major
zooplankton groups from the study area were comprised of
Cladocera, Copepoda, Rotifera and fish eggs. A gradual in-
crease in the total density of zooplankton population dur-
ing PRE 09 and PRE 10 played significant role in the trophic
food web. Copepods were found to be the predominant
groups and showed strong seasonality in abundance and
diversity, suggesting their dominant role in all the seasons.

Total zooplankton population density during POM 08
ranged from 23.98 No./m3  at S15 to 61.63 No./m3 at S2 (av.
39.01±11.81 No./m3). In the present study the total
zooplankton population density during PRE 09 ranged from
39.23 No./m3 at S13 to 92.89 No./m3 (av. 64.45±17.02) at

Fig. 3: Population density of zooplankton in the study region.
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S8. It was observed that the total population of zooplankton
density during MON 09 was found to be in the range 12.20
No./m3 at S13 to 25.0 No./m3 at S1 (av. 17.22±3.86 No./m3).
It was recorded that the total zooplankton density was
maximum at S9 (57.52 No./m3), and minimum (16.46 No./
m3) at S15 (av. 36.34±12.24 No./m3).

During PRE 10, it was found that total population den-
sity showed a minimum of 31.50 No./m3 at S13 and a maxi-
mum of 78.05 No. /m3 at S5 (av: 57.55±15.85 No./m3).

Tertiary production: Seasonal variation in fish landings:
The seasonal abundance of various fishes and crustaceans
collected from the Cochin backwater system is presented in
Fig. 4. Sixteen (16) species of major food fishes and 5 crus-
tacean species were identified in the study area and they
were found to be valued and marketed in the local markets.
In total, out of the 16 commercially important species,
Etroplus suratensis represented the maximum landings of
133429 kg (42.82%) which is followed by Horabagrus
brachysoma 33147 kg (10.64%), Channa maruleus 23269
kg (7.47%), Wallago attu 20720 kg (6.65%) and Channa
striatus 17985 kg (5.77%). The minimum composition was
shown by Wallao attu 1887 kg (0.61%).  Among crusta-
ceans Macrobrachium idella formed the dominant crusta-
cean group with 20720 kg (6.65%), which is followed by
Metapenaeus dobsoni with 10324 kg (3.31%). The total
landings of Macrobrachium rosenbergii was 7872 kg
(2.53%), Penaeus indicus 6078 kg (1.95%) and
Metapenaeus momoceros 5822 kg (1.87%).

DISCUSSION

The phytoplankton species dominant in premonsoon were
mainly species of Chorella, Asterionella, Ceratium,
Coscinodiscus, Nitzschia and Trichodesmium. During
monsoon species of Arthodesmus, Chaetoceros, Closterium
Dinorhysis and Spirogyra were abundant.

Copepods were present throughout year in the plankton
samples and formed the dominant component of the crusta-
cean holoplankton. Copepods like Acartia centura, Acartia
spinicauda, Acartia bowmani, Acartia southwelli, Acartia
pacifica and Acartia plumosa are present during all seasons
and disappear during rainy season. The intimate relation-
ships of Cladocera with fisheries were reported by Yahia et
al. (2004). It was observed that the percentage incidence of
cladocerans was 0.09 to 4.92%. The dominance of cladoce-
rans was in the order POM 09>POM 08>MON 09>PRE
10>PRE 09. The dominance of cladocerans during
postmonsoon period was reported earlier (Bhat 1979, Patil
1987) in Nethravathi-Gurupur estuary. The percentage in-
cidence of copepods, which are vital components of sec-
ondary producers, was between 79.38% and 97.30% and

the percentage was maximum during PRE 09.

The maximum percentage incidence of rotifers was dur-
ing MON 09. Patil (2002) attributed the dominance of rotifers
to the absence of predator fishes. Unlike crustaceans, rotifers
feed on bacteria and detritus, which make them less de-
pendent of autotrophs (Ruttner Kolisko 1974). Increase in
rotifers during MON 09 was noticed in the study even though
the phytoplankton and primary production was minimum
as rotifers are less dependent on phytoplankton. During PRE
09 and PRE 10 another peak was observed due to the migra-
tion of some species to the estuary.

The faunal composition showed fall in density during
MON 09 and gradual repopulation leads to another peak
during POM 08 and POM 09. The fish eggs were maximum
during POM 09 and POM 08. The zooplankton distribution
in the backwaters suggest that the salinity is the major
limiting factor controlling their abundance. All groups
showed remarkable seasonal distribution with respect to
changes in salinity and other environmental factors. The
present investigation is in good agreement with the earlier
investigation, which states that the population density of
zooplankton in the estuary is no way limited by primary
production, which throughout the year far exceeds the con-
sumption by zooplankton (Menon et al. 2000). According
to Qasim et al. (1969), the primary production in CBW was
maximum at the surface during monsoon and post monsoon
seasons, while during premonsoon season, it covers subsur-
face layers too. It has been reported that the primary produc-
tion in the estuary exceeds zooplankton several folds
(Atkinson & Dhreeve 1995, Madhu et al. 2007). In the
present study, the action of tidal currents and rainfall are
most important.

A gradual increase in the total density of zooplankton
population played significant role in the trophic food web
observed during PRE 09 and PRE 10. Copepods were found

Fig. 4: Seasonal variations of total fish landings in the study area.
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to be the predominant groups and showed strong seasonality
in abundance and diversity suggesting their dominant role
in all seasons which is in accordance with the earlier studies
(Madhupratap 1978, Madhu et al. 2006). Zooplanktons were
abundant during high saline premonsoon period and were
supported by Silas & Pillai (1975). The salinity acts as a
limiting factor in the distribution of living organisms and
its variation caused by dilution and evaporation, which in-
fluence the faunal composition and distribution of the coastal
ecosystems (Chandramohan & Sreenivas 1998). Experimen-
tal studies in CBW by Jyothibabu et al. (2006) have re-
vealed that approximately 43% of phytoplankton biomass
was consumed by microzooplankton per day. The increased
grazing of phytoplankton by microzooplankton could be
one of the reasons for a relatively low level of Chl-a during
PRE 09 even though the environmental conditions re-
mained favourable for phytoplankton growth.

Copepods were present throughout the year in the plank-
ton samples and formed the dominant component of the
crustacean holoplankton. Copepods like Acartia centura,
Acartia spinicauda, Acartia bowmani, Acartia southwelli,
Acartia pacifica and Acartia plumosa were  present during
all the seasons except monsoon. The zooplankton distribu-
tion in the backwaters suggests that the salinity is the major
limiting factor controlling their abundance. All groups
showed remarkable seasonal distribution with respect to
changes in salinity and other environmental factors. It was
found that population density of zooplankton in the estu-
ary was no way limited by primary production, which

throughout the year far exceeds the consumption by
zooplankton.

The peak abundance of Anabas testudineus was in PRE
09 and minimum during POM 08. The fishes such as
Etroplus suratensis, Anguilla bicolor, Arius arius, Channa
maruleus, Channa striatus, Cyprinus carpio, Etroplus
maculatus, Mugil cephalus, Mystus armatus and
Oreochromis mossambicus showed their maximum during
POM 09. All the crustaceans except Macrobrachium idella
showed the peak (4760 kg) during POM 09. In the case of
Metapenaeus monoceros maximum occurrence during POM
08 (1205 kg), and minimum during MON 09 (1235kg). In
the case of  Metapenaeus dobsoni, maximum abundance
was observed during POM 09. The present study reported
that the total landings of fishes were 260816 kg and the
total landings of crustaceans were 50816 kg. The reduction
in prawn fisheries can be attributed to the decreasing salin-
ity during MON 09.

CONCLUSION

A comprehensive and systematic study of the Cochin back-
waters including the primary production and the hydro-
graphy would shed light for the fishery potential of Cochin
estuary. This study revealed that phytoplankton diversity
was more pronounced during premonsoon season, but
maximum density was observed during postmonsoon season
due to stable hydrographical conditions and less predation.
Skeletonema costatum and Cyclotella meneghiniana are
present which are euryhaline and show abundance. Com-
munity composition and community diversity profiles re-
vealed that the seasonal and spatial variation of
phytoplankton in the study area. Biotic diversity index is
used as an indicator of environmental stress. Generally high
level of environmental stress will tend to lower biotic diver-
sity. Different diversity indices help to reach different con-
clusions.

Among the various diversity indices Shannon-Weiner
index was satisfactory with regard to changes in index value
with the variation in pollution intensity.  The results showed
that production of phytoplankton in the estuary exceeds
several times than that of zooplankton. Nitrogen increase in
the system is a direct response of human interference and
terrestrial influx during high rainfall. Increase in nitrogen
results in excessive growth of phytoplankton. It can be con-
cluded that there was insignificant correlation between nu-
trients and primary production which pointed out the fact
that in spite of the higher concentration of available nutri-
ents in the water column, which are not fully utilized by the
phytoplankton, and the productivity was restricted by fac-
tors like transparency and meteorological factors. The

Table 1: Total zooplankton distribution in CBW (Nos./m3).

Stations POM08 PRE09 M0N09 POM09 PRE10

S1 26.50 65.51 25.00 32.93 71.14
S2 61.63 66.50 21.75 29.67 58.13
S3 36.59 62.20 14.63 28.66 67.48
S4 31.91 58.54 14.02 33.13 72.15
S5 38.62 73.58 15.04 38.21 78.05
S6 40.65 81.91 14.43 43.50 72.15
S7 48.17 87.40 22.36 48.17 66.06
S8 50.81 92.89 22.36 51.42 71.34
S9 55.89 79.67 18.09 57.52 60.77
S10 45.12 68.50 18.09 48.98 58.94
S11 43.09 61.38 15.45 41.67 42.89
S12 31.91 47.76 15.04 33.54 38.62
S13 25.20 39.23 12.20 23.37 31.50
S14 25.00 41.06 15.24 17.89 39.63
S15 23.98 40.65 14.63 16.46 34.35
Total 585.08 966.77 258.33 545.12 863.21
Maximum 61.63 92.89 25.00 57.52 78.05
Minimum 23.98 39.23 12.20 16.46 31.50
Average 39.01± 64.45± 17.22± 36.34± 57.55±

11.81 17.02 3.86 12.24 15.85

POM-Postmonsoon,PRE-Premonsoon, MON-Monsoon
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phytoplankton distribution, species composition and domi-
nance are closely associated with the prevailing hydrogra-
phic condition. The standing crop of phytoplankton showed
both seasonal and spatial variation in the CBW. Highest
peak was observed during POM09.

This is an attempt to trace indicators capable of identi-
fying environmental conditions over space and seasons
encompassing phytoplankton, zooplankton and fishes, pol-
lution load of CBW ecosystem. A realistic approach to all
parameters is helpful in assessing the change in the water
quality, and this study forms a benchmark, linking produc-
tivity and hydrology in realizing the changes in CBW. One
of the most important information pertinent to ecological
studies is the number of species present in an environment
and the distribution within the population. In this study,
post monsoon period was very conducive for maximum pro-
liferation of both diatoms and dinoflagellates and diatoms
were dominated. The decline in the fish production was
observed during the investigation. The present paper studies
warrant that necessary steps should be taken to increase the
production and proper management of natural habitat of
the species for continued benefits. Enumeration of the fish
species in 2008 reported only 50 species as against 160
species observed in 1970s. The changes in hydrochemical
properties indicate environmental degradation with the
increase of nutrient load. Climate change and temperature
rise in coastal waters cause damage to marine, estuarine and
inland fishes. Vulnerability of plankton and fish in CBW
exposed to floods and salinity ingress is causing serious
threat to many traditional species.
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