Asian Journal of Water, Environment and Pollution, Vol. 8, No. 1, pp. 103-108.

Short Note

Zooplankton Diversity in Vallarpadam, India: Influence
of Hydrochemistry, Season and Semi Diel Cycle
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Abstract: Statistical analysis of data concerning the zooplankton standing crop influenced by the hydrochemical
characters and season over semi diel cycle were presented. A dendrogram for hierarchical classification of multivariate
cluster analysis showed a succession of two clusters. Copepod varieties form a single cluster apart from the other
zooplankton group indicated a positive correlation expressed by a low distance cluster scale combination. The
chemical factors, especially salinity and nutrient composition, showed significant correlation sustaining the

zooplankton standing crop.
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Introduction

Zooplankton groups are a biological indicator of water
quality, eutrophication and pollution levels by the
abundance and absence of some particular varieties and
an important source of food chain (Sibel, 2006). Estuaries
are considered as the lively water bodies in the coastal
area because of the constant supply of nutrients from
rivers and other land-based discharges, which form the
natural media for the phytoplankton proliferation (Madhu
etal., 2007). Various types of trophic relationship between
the phytoplankton and zooplankton have been established
in estuarine systems (Tan et al., 2004). A recent study
conducted in the Cochin estuarine system envisaged that
the zooplankton grazing, especially micro type, plays a
significant role over the primary producers (Jyotibabu et
al., 2006). Vallarpadam is a small island located in the
Cochin estuarine system. Even though many research
works have been carried out in the Cochin estuarine
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system relating to the plankton diversity and distribution,
an attempt has not been initiated at Vallarpadam transect
regarding the zooplankton standing crop. In the present
paper we examine the zooplankton abundance in relation
to hydrology, season and community structure based on
their interrelationship using statistical tools in the
Vallarpadam region of Cochin estuarine system.

Materials and Methods

The sampling point at Vallarpadam (Latitude 9° 58" 47”
N and Longitude 76° 15" 38” E) selected for the present
study is a small island situated in the Cochin estuarine
system (Figure 1). It is a major pilgrimage centre and in
the recent past the Vallarpadam International Container
Transshipment Terminal, that helps to improve the
container handling facilities, was commissioned.

Water samples were analyzed for various physico-
chemical characteristics. Physical parameters such as
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transparency, temperature, salinity, pH and dissolved
oxygen were measured in situ. The samples for inorganic
phosphate, nitrate, nitrite, total nitrogen, total
phosphorous, ammonia and silicate were kept frozen until
analysis in the laboratory. Chemical parameters were
analyzed by the methods of seawater analysis (Grasshoff
et al., 1999). The zooplankton collection was done by
horizontal hauling using a Bongo net (mouth diameter
40 cm, mesh size 55 um) equipped with a calibrated
flowmeter. The net was operated from the deck of a
fishing boat for 10 minutes at a speed of two knots/hour.
Concentrated zooplankton was preserved in 4.0%
formaldehyde and seawater solution. Zooplankton was
identified group wise according to UNESCO (1968),
Omori and Ikeda, (1984) and Goswami (2004) using an
inverted microscope (Ceti).

The Pearson correlation was performed to find out the
significant correlation among hydrochemical factors and
zooplankton groups. A dendrogram for hierarchical
classification was used to assess the potential relationship
between the zooplankton groups. All the statistical
analysis was carried out using SPSS (Statistical Package
for Social Science).

Results

The correlation existed between zooplankton groups and
hydrological characteristics at Vallarpadam according to
the Pearson correlation matrix as displayed in Table 1.
The significant correlation between cladocerans and
salinity (0.01 level) and their insignificant correlation
towards total suspended solids suggests that the saline
water having less total suspended solids intrusion into
the estuary enhances the population. The poor correlation
for brachyuran larvae with dissolved oxygen indicates
their capability to thrive in waters having stumpy oxygen
concentration. The correlation of copepods and
brachyuran larvae with salinity was highly significant
confined to their entrance into the estuarine system along
with the marine water during high tide. Throughout the
study copepods exhibited an insignificant correlation with
nutrients pointing out their grazing habit over
phytoplankton that exploit nutrients for their intensi-
fication. The negative correlation of ichthyoplankton
especially fish larvae between temperature, transparency,
total suspended solids and nitrate emphasized the
unlimited outcome of physical factors that act as an
irritant in their feeding regime and growth that revealed
their identity as planktivorous. The strong affinity of
hyperiids towards salinity categorizes them under hyper
saline variety. The correlation of tintinnids with

transparency, temperature, total suspended solids and
biological oxygen demand indicated that these factors
are essential for their proliferation.

The dendrogram revealed the occurrence of two
clusters for zooplankton standing crop at Vallarpadam
(Figure 2). All the zooplankton groups recorded from
the sampling point showed a better community
interaction, which was found exceptional for copepods.
This implied that the copepods are depending massively
on the estuary for feeding purpose alone and back to sea
routed by tidal influence but the other zooplankton groups
showed their representation as a part of the estuarine
micro fauna.

Discussion

The present results of the statistical correlations observed
between the zooplankton group and hydrochemical
parameters in the Vallarpadam transect bring out the large
input of nutrients into the Cochin estuary irrespective of
seasons. Several studies have been conducted in this
estuarine system from 1970’s onwards to find out the
major factor that forms the key cause for this prevailing
eutrophication. Overall the studies concluded that the
rapid urbanization and industrialization prevailing in the
Cochin metropolitan city discharged untreated or partially
treated wastes into the six major rivers entering the
estuary enhancing the nutrient concentration (Unnithan
et al., 1975; Madhu et al., 2007). A well-balanced
community structure of zooplankton dominated by
copepods, ichthyoplankton (fish eggs, fish larvae), larval
forms of crustaceans, polychaetes and tintinnids was
observed. The increase in copepod population can be
discussed with the grazing habit over phytoplankton
found common in tropical estuaries (Tan et al., 2004). In
the present finding saline water intrusion supported a
significant abundance in zooplankton especially
copepods and cladocerans that showed high correlation
towards salinity. The mass entry of marine zooplankton
to the Cochin estuarine system for feeding purpose from
the adjoining Arabian Sea was well documented
(Madhupratap, 1987). The high representation of fish
larvae assumes that the estuarine system with high
biological production, provide an ideal breeding ground
for many commercially important fish species (Quasim,
2003).

The dendrogram cluster model plotted explains the
community structure between the zooplankton groups at
Vallarpadam. Copepods showed a difference as an
opportunistic invader for feed and also expressed a
competition-based attitude towards other resident groups.
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Rescaled distance cluster combine
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Chaetognaths -
Anomuran Larvae —
Fish Lravae —
Cumacean —
Siphonophore —
Appendicularians  —
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Nauplii —
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Mysis —
Polychaete Larvae _|
Fish eggs -
Foraminiferans —
Lamellibranchs —
Hyperiids -

Tintinnids
Cladocearns —
Gastropod Larvae |

Copepods

Figure 2: Dendrogram for hierarchical clustering of Zooplankton standing crop in Vallarpadam.

Cluster analysis is defined as an indicative of the degree
of similarity in species composition either between
stations or at the same station over time (Ismael and
Dorgham, 2003).

We conclude, based on our recent findings, that the
engineering modifications, periodic dredging activities
and the inflow of pollutants to the Cochin estuarine
system has not yet affected the biological productivity
of the estuarine waters surrounding the Vallarpadam
transect. Recently dredging activities and engineering
modifications are going on in connection with the
commencement of International Container
Transshipment Terminal. The existing zooplankton
groups can be considered as the indicators of water
quality, pollution and eutrophication at this region.
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