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Abstract:

To improve strategies towards the management and protection of aquatic biodiversity
of water bodies, there is a need to collect information on the diversity present at different
locations of aquatic habitats. Hence, the biodiversity of the cladoceran fauna of Kolavoi
Lake, Chingleput was studied through weekly sampling programme advocated . Remarkably
rich cladoceran community consisting of 10 species were recorded. Macrothrix spinosa and
Alona quadrangularis were abundant whereas Illyocryptus spinifer and Bosmina longirotris
were occurred rarely. During summer season, the diversity of organisms was low.
Ceriodaphnia cornuta and Macrothrix spinosa were present throughout the year. Alona
macronyx and Illyocryptus spinifer were recorded during monsoon season only.
Diaphanasoma excisum and Alona quadrangualaris were observed during summer season.
The quantitative and qualitative variability of Cladocerans recorded in Kolavoi Lake is not
only attributed to seasonal changes but also with the locations.
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Introduction:

Healthy freshwater ecosystems provide vital ecosystem services to human beings,
including the provision of clean water for drinking, agriculture, fisheries and recreation.
Freshwater habitats may be important in terms of micro crustaceans, especially the
cladocerans. Planktonic crustaceans constitute an important link in the production of
ecosystems. Zooplankters are a key component of aquatic ecosystems, their community
structure reflecting a combination of physical, chemical and biological characteristics of the
system they occupy. Cladocerans play a vital role in the energy dynamics of most lotic fresh
water ecosystem (Giller and Malmqvist, 1998). Cladocerans are small sized crustaceans ( 0.3
— 5 mm long) occurring in various freshwater bodies such as large lakes, small ponds,
temporary pools, swamps, ditches and so on. Worldwide, so far about 620 species were
recorded. Most of the important species are known from the temperate zone and
comparatively a small number of species were recorded from the tropical zone of Africa and
Southeast Asia (Forro et al., 2008). Dumont (1994) stated that around half of the cladocerans
species occurred exclusively in the tropics and subtropics. In South East Asia, Cladoceran
fauna are reported in Indonesia, southern part of Vietnam, Malaysia, Thailand, Assam and a
brief report from Cambodia by Brehm (1933), Shiorta (1966), Idoris (1983), Sanoamuang
(1998) and Maiphae et al., (2005), Blache (1951), Brehm (1954) and Mizuano and
Mori(1970). Rich cladocera fauna was recorded within excess of 100 species in Thailand (Sa-
ardrit, 2002) ponds, swamps and lotic systems. Cladocerans are biological indicators of
ecological changes. Their residues make available
information on past changes in lake environments . subfossil and contemporary Cladocera

assemblages is predominantly constructive in characterizing water body conditions. (Uyanga
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Tumurtogoo et al., 2022). Species richness patterns varied according to water body type with
water reservoirs having the relatively maximum number of species. Cladoceran communities
consisted of a little unique elements considerably associated to a particular water body along
with several species widespread to all water bodies( Sameer et al., 2023). Environmental
assortment plays a major role in structuring cladoceran communities (Yang-Liang Gu, 2021).

Materials and Methods:
Kolavoi lake:

Kolavai Lake is the second largest lake in the Kanchipuram District after the
Madhuranthagam LakeKolavoi Lake is one of the biggest Lake which lies on the eastern side
of the Chingleput town in Kancheepuram District. It is also known as Chingleput lake and is
about 2Km from the town, adjoining the Chennai — Trichy railway line. Chingleput has
railway station which is around 29 Km away from Mahabalipuram- Chennai. Kolavoi Lake is
located in the Chingleput District which is 58 km away from Chennai City. It is one of the
largest lakes in the Chingleput District. The total capacity of the lake is 13.50 Mm?. The
water spread area is 8.82 Km?, 3.3 Km long and 1.6 Km wide mostly infested by the aquatic
macrophyte vegetation. It is a perennial lake, water is being used for agriculture, recreation
and fishing activities and irrigating about 2000h area covers 12 nearby villages. (Bharathi,
2003).

It receives water from 12 tanks and flows enormously into Palar, Neenjal and Madura
rivers. It is 894 hectares large with a maximum depth of 4.5 meters. M/s. Mahindra Industrial
Park Ltd., used to draw 0.6 Md water from Kolavoi Lake with permission from the
Government. Roughly 200 Kg of fishes/ day are caught by fishermen (Rameshbabu and
Selvanayagam, 2012).

Kolavoi Lake is facing plenty of anthropogenic stress with domestic and sewage
waters being discharged into it (Rameshbabu and Selvanayagam, 2013).

Location Description: (Fig Il)

Location 1:Thirivandrum Gate. It is the inlet of the Kolavoi Lake. Lake water has been
used for irrigation purposes. Location 2: It is situated nearby railway station of
Chingleput. Dumping up of plastic wastes and food wastes were seen in this location.
Location 3: Pulippakkam. Middle of the Kolavoi Lake. Bathing, washing and fishing
activities were carried out in this location. Location 4: Paranur — situated nearby Paranur
railway station. It is the outlet of the Kolavoi Lake. Here lake water has been used for bathing
and animal washing purposes. Location 5: Paranur Situated nearby residential area.
Household wastes are mixed with the lake water.

Weekly sampling programme was advocated. Zooplankton samples were collected
using 53 and 120 um Plankton nets. Samples were preserved in 4% formaldehyde for further
identification. Specimens were sorted under dissection microscope and pictures were taken
using Nikon Microscope and identified up to species level with help of standard keys
(Edmondson 1959; Battish 1992; Michael and Sharma, 1988).
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Figure. 1. List of species from Kolavai Lake.

Alona diaphana

Bosmina longirostris Alona quadrangualris

I Alona macronyx I | Ceriodaphnia cornuta ‘
T -

Simocephalus acutirostraus

Macrothrix laticornis Macrothrix rosea

Macrothrix spinosa

: lilyocryptus spinifer Diaphanasoma excisum
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Results and Discussion:

Table 1 : Distribution of cladocerans in Kolavoi Lake, Chingleput.

S.No. | Species Name Family L1 L2 L3 L4 | L5
1 Alona guttata Chydoridae _ _ _ _ +
2 Alona macronyx Chydoridae _ + _ _ +
3 Alona quadrangularis Chydoridae _ _ _ + _
4 Bosmina longirostris Bosminidae _ _ + _ —
5 Ceriodaphnia cornuta Daphnidae _ _ _ + _
6 Diaphanasoma excisum | Sididae _ _ _ + -
7 Illyocryptus spinifer Macrothricidae | _ _ + _ -
8 Macrothrix laticornis Macrothricidae | + _ _ _ _
9 Macrothrix rosea Macrothricidae | _ _ _ + +
10 Macrothrix spinosa Macrothricidae | + + + + +
11 Moina micrura Moinidae _ _ _ + _
12 Simocephalus Moinidae _ _ _ + _
acutirostratus
13. Alona diaphana Chydoridae - - - + -

Interestingly, rich cladoceran communities consisting of thirteen species were identified and
recorded from five locations of Kolavoi Lake, Chingleput District, Tamil Nadu — India. Out
of thirteen species recorded, four species - Alona diaphana, Alona guttata, Alona macronyx,
Alona quadrangularis belonged to the family Chydoridae, four species — Illyocryptus
spinifer, Macrothrix laticornis, M. rosea, M. spinosa belonged to the family macrothricidae
and Bosmina longirostris, Ceriodaphnia cornuta, Simocephalus acutirostratus, Moina
micrura and Diaphanasoma excisum were members of the family Bosminidae, Daphnidae,
Moinidae and Sididae respectively (Fig.l). The relative abundance of cladocerans(Fig. 1V)
was Alona diaphana (3%), Alona guttata (2%), Alona macronyx (4%), Alona quadrangularis
(10%), Bosmina longirostris (3%), Ceriodaphnia cornuta (19%), Diaphanasoma excisum
(9%), Hlyocryptus spinifer (3%), Macrothrix laticornis (3%), M. rosea (12%), M. spinosa
(22%) , Moina micrura (3%) and Simocephalus acutirostratus (3%). Paranur location (L4
and L5 ) has more diverged fauna (6 species ) followed by Pullipakkam (3 sps) , L2

Chingleput railway station nearby location (3 sps) and Thirivandrum Gate (3 sps) indicated
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with the help of Shannon Weiner diversity indices of cladocerans (Fig.I11).

The most frequent species were Ceriodaphnia cornuta and Macrothrix spinosa occuring
throughout the study period. Alona guttata, Illyocryptus spinifer and Simocephalus
acutirostratus were found during monsoon season but not during summer were generally
infrequent. Most species recorded were present during monsoon and post monsoon season
than during summer and premonsoon season. This peak is due to the consequence of the
nutrient replenishment and subsequent development of edible phytoplankton species
(Sommer et al., 1986; Saunders et al., 1999).

Cladoceran species show clear specializations that associate them with particular
microhabitats within the water body;, Family: Sididae cladocerans are well known for
attaching to solid substrates(especially plants) by means of a dorsal gland to enable filter
feeding from a sedentary position; Some members of the family Chydoridae scrape food
from substrates (Gliwicz and Rybak, 1976) and are, therefore strongly associated with these
habitats and favor vegetated or shallow areas rather than open water regimes.

Simocephalus is a filter feeder, particularly compared (feeding habits) to Diaphanasoma and
Bosmina, at any food level (Hutchinson, 1967) making it very competitive in any
mesohabitat. In shallow lakes with a well developed submersed aquatic plants littoral area,
the littoral habitat can function as a refuge for zooplankton from fish and invertebrate
predation that prevails in the open water. The changes in cladoceran assemblages with
different vegetative mesohabitats are probably a reflection of the different requirements of
cladocerans. Species may, therefore be better adapted to certain mesohabitats because of their
morphological development ( Body size, vision development) (Cotttenie et al., 2001; Watkins
et al., 1983; Mass et al., 1998) Feeding methods (Freyer 1985; Moss et al., 1998; Watkins et
al., 1983), predator avoidance strategies (Blindow et al., 2000; Cottenie et al., 2001; Watkins
et al., 1983; Mass et al., 1998) and migration behavior (Blindow et al., 2000; Burks et al.,
2002). Bosminidae and Daphnidae occur in the pelagic zone, while Chydoridae mainly
represent littoral benthos (Frey, 1988).

The species of Ceriodaphnia and Moina have exhibited a more sensitive nature with
the changes of seasons and ecological conditions. The quantitative and qualitative variability
of Cladoceran recorded in Kolavoi Lake is not only with season but also with the sites.

Research on the abundance and composition of the family Chydoridae in the littoral
zone of lakes and ponds represents an important contribution to current knowledge of
freshwater biodiversity. Representatives of this family make up a significant fraction of spe-
cies richness of the invertebrate communities in most water bodies in temperate and tropical
regions (Santos-Wisniewski, et al.2008)

Fig 11 Satellite Image of Kolavoi Lake.
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Figure I11: Shannon Weiner indices for cladocerans diversity
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