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PREFACE

Kerala is blessed with beautiful backwaters. These backwaters and estuaries are rich
in faunal elements. They offer an ideal milieu for the production and growth of faunal
and fishery resources of the state, making it as one of the top sea-food producers of
the country. Among the 30 backwaters, Vembanad Lake is the biggest in the state as
well as the largest backwater lake in Asia. It is said to have originated during the post
glacial era around 5000-6000 years ago. This lake has been studied by several
investigators in different fields of science including animal science, but still, there is no
comprehensive work on the faunal diversity of this important Ramsar site in India. For
this reason, the present study pertains to make an inventory of the faunal diversity of
Vembanad Lake along with ecological conditions of upstream and downstream sectors
of the lake. Besides these, a brief account of fisheries and socio-economic aspects as
well as threats, conservation and management aspects have been highlighted to facilitate
future management plan of this lake, an important Ramsar site in South India.

The Vembanad Lake was surveyed twice as Rapid Assessment Surveys during 2002
and 2003 to understand and evaluate the overall hydrobiological status of this lake.
Besides observations on vertebrates, fishes and shellfishes, collections of invertebrate
specimens were made from the lake. The collected materials, though not exhaustive,
are comprised of nine different groups, which were identified by experts of respective
groups. As such it is aimed to prepare this document based on the collection and
observations made during the course of survey as well as from literature. Thus, this
document provides readers with adequate information on vertebrate and invertebrate
faunal diversity and their distribution at upstream and downstream of the lake. It is
hoped that this comprehensive document will serve as useful aid to lake researchers
and managers for conservation and restoration of the lake. The readers are requested
to inform us about errors and omissions in the faunal list of species, if any, for
updating the document in future.

I, on behalf of the contributors of this document, would like to state that we are
grateful to Dr. Ramakrishna, Director, Zoological Survey of India, Kolkata for the
facilities provided to carry out this work. We are indebted to our collegues, namely, Dr.
P. Mukhopadhaya, Dr. Animesh Bal, Dr. Rina Chakraborty, Dr. Aniruddha Dey, Dr.
Amales Misra, Dr. (Mrs.) L. Bindu, Dr. Amal K. Karmakar, Dr. J.G. Pattanayak, Dr. Ch.
Satyanarayana, Dr. R. Paliwal, Dr. S. Barua, Dr. Subrata Kar, Ms. Mousumi Roy, Ms.
Lakshmi Ganesan, Ms. Chitra, and Mr. Santanu Mitra of this department for their
various help and cooperation in identification of species, information and literature on
lake aspects and checking of the inventory of invertebrate species occurring in the lake.
Thanks are also due to Ms. Rituparna Nandi and Madhuparna Nandi for providing a
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number of recent photographs of the Vembanad Lake. I thank all the authors of the
chapters and Mr. Rati Ram Verma, Publication Production Officer for the fine
production of this document. I also wish to thank Dr. A.K. Ghosh, Ex-Director, ZSI,
who has involved and aroused my interest in wetland research. Thanks are due to Dr.
S. Bijoy Nandan, Senior Scientist, ICAR, Alappuzha Centre, Kerala and Dr. K.V.
Jayachandran, College of Fisheries, Kerala Agricultural University, Cochin, for supplying
some information and relevant literature on backwaters of Kerala to one of us (MKDR).

N.C. NANDI
Zoological Survey of India
Kolkata



Faunal Diversity of

Vembanad Lake - A Ramsar site in Kerala, India

Wetland Ecosystem Series

10 2009 1-192
CONTENTS

1. FAUNAL DIVERSITY OF VEMBANAD LAKE : AN OVERVIEW ..................... 1-24
R.A. Khan, N.C. Nandi, M.K. Dev Roy and C. Radhakrishnan

2. GENERAL ECOLOGY .....cccocteiietrenteiencreeetnessessssesieesssssessossensssesssssesssssensens 25-38
N.C. Nandi, R.A. Khan and M.K. Dev Roy

3. VERTEBRATE DIVERSITY OF ENVIRONS .......cccooiiittiiencnecicnene s 39-67
C. Radhakrishnan, K.C. Gopi and Muhamed Jafer Palot

4. INVERTEBRATE DIVERSITY ......cocoiiieiiiriiiniennneeteseescsnesessssseseessesiessessens 69-128
M.K. Dev Roy, N.C. Nandi and R.A. Khan

5. MACROBENTHOS .......oooiiiititititenineereesresesastesessessessasssessessesssssessessesnes 129-148
N.C. Nandi and M.K. Dev Roy

6. FISHERIES AND SOCIOECONOMIC ASPECTS .......cccooevnvivinnvcrinnnnnnn. 149-180
N.C. Nandi and M.K. Dev Roy

7. CONSERVATION AND MANAGEMENT ASPECTS ........ccccccvvrnniviinncnen. 181-192

R.A. Khan, C. Radhakrishnan, N.C. Nandi and M.K. Dev Roy



Zool. Surv. India
Faunal Diversity of Vembanad Lake, Wetland Ecosystem Series, 10, 2009 : 1-24.

FAUNAL DIVERSITY OF VEMBANAD LAKE : AN OVERVIEW

R.A. KHAN, N.C. NANDI, M.K. DEV ROY* and C. RADHAKRISHNAN*#*
Zoological Survey of India, M-Block, New Alipore, Kolkata-700053

INTRODUCTION

Vembanad Lake is an important Ramsar Site in India. Out of 19 Ramsar Sites, three
Ramsar sites viz.,, Vembanad Lake, Ashtamudi Lake and Sasthomcota Lake belong to
Kerala State. Among these three sites, Vembanad and Ashtamudi lakes represent
backwater ecosystems in India. Sasthomcota is a freshwater lake. The Vembanad Lake
and particularly the Cochin backwaters is the seat of major port activities in Kerala. The
lake plays a paramount role in the socio-economic and cultural history of this region.
As a result, this backwater system, which supports many economically important
marine as well as freshwater living resources, has attracted the attention of port
engineers, planners, hydrobiologists and fishery scientists from the early part of
twentieth century. During March-April 2002 and again in March 2003, two surveys
were undertaken to study wetland faunal resources of Vembanad Lake, Kerala in
connection with ecology and resource survey of macrozoobenthos and zooplankton of
backwater ecosystems in Kerala. The significance of this study lies with the fact that
an inventory of wetland fauna, both vertebrate and invertebrate is made herein along
with some hydrobiological studies.

Studies on the physico-chemical and biological processes of the backwater systems
in Kerala including Vembanad Lake have been made by several investigators (Bristow,
1938; Ramamritham and Jayaraman, 1963; Cherian, 1967; Desai and Krishnakutty,
1967; Qasim et al., 1968; Qasim and Gopinathan, 1969; Sankaranarayanan and Qasim,
1969; Jasanto, 1971; Nair and Tranter, 1971; Wellershaus, 1972; Haridas et al., 1973;
Gopalan and Nair, 1975; Unnithan et al., 1975; Balakrishnan and Shynamma, 1976;
Remani, 1979; Qasim and Madhupratap, 1979; Gore et al., 1979; Menon et al., 2000).
The fishery resources of this lake was also well documented (Pillay, 1960; Shetty,
1965; Kurup, 1982; Kurup and Samuel, 1980a, b, 1983, 1985, 1987; Kurup et al.,
1989, 1990a,b, 1993,1995). The system is subjected to serious stresses from
anthropogenic activities, environmental degradation and shrinkage of habitat, Gopalan
et al. (1983) and Gopalan (1984) have stressed the need for in-depth multidisciplinary

*Zoological Survey of India, 27, Jawaharlal Nehru Road, Kolkata-700 016
**Zoological Survey of India, Western Ghat Field Research Station, Kozhikode-673 006
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studies, generation of adequate data-base and evolving legal measures to conserve this
unique ecosystem of the country. Thus, Vembanad Lake for its uniqueness and
international recognition as Ramsar site, an attempt is herein made to prepare a faunal
inventory of this lake.

THE STUDY AREA

General

Kerala lies between 8°18” and 12° 48’ North latitude and 74° 52’ and 77° 25’ East
longitude and has a total area of 38,855 sq. km. The Vembanad Lake (Figs. 1.1a and
1.1b) is the largest brackishwater body in Kerala, measuring 80 km in length north to
south from Kochi to Alapuzha. It is, in fact, a land-ward evagination of the Arabian Sea,
which extends between Alleppey and Azhikode, located between latitude 9° 30’ and 10°
12’ and longitude 76° 10’ and 76° 29’ After intruding from the Arabian Sea, it extends
to an area of 200 km?, bordered by Alapuzha, Kottayam and Ernakulam districts. It
enters inland through Ernakulam district in between Vypin Island and Cochin town,
runs down the border between Alapuzha and Kottayam district ending in Alapuzha
district town. The Vembanad Lake is trifurcated at Arur and Arkutti areas into Arur
backwater, Vayalar backwater and Vembanad Lake proper. A salinity barrier was made
in the lake ecosystem with the construction of Thanneermukkom bundh in the year
1976, which has resulted in partitioning the lake into two entirely different ecosystems,
retaining estuarine conditions in the northern sector and transforming the southern
sector into a freshwater habitat. The lake lies at sea level and is separated from the
Arabian Sea by a narrow barrier island. There are three important islands viz.,
Pathiramanal, Perumbalam and Pallippuram located within the lake. The town of
Alapuzha is often referred to as the “Venice of the East” for its large network of canals
linking the Vembanad Lake.

Genesis

Geologically, the Vembanad kayal (lake), a barrier-beach-lagoon system, was
primarily a marine environment. It is believed to have had its origin during the post-
glacial sea level rise, 5000-6000 years ago. The Vembanad Lake has taken its name
from the ancient kingdom of Vempolinad sometime before 1200 A.D. Although
interrupted by the Arabian Sea at intervals, geomorphologically all the sectors of the
existing backwaters may not be of common origin. The present configuration of the
Vembanad Lake has been attained in the 4™ century A.D. (Anon., 1973), bounded by
an alluvial bar parallel to the coastline. Some parts of Alleppey and Ernakulam districts
and a number of islands arose due to the catastrophic deluge that took place in 1341
A. D. separating the water body from the sea with interconnecting channels at
Thottapally, Andhakaranazhi and Cochin (Menon, 1913). The transformation of an
originally marine environment into an estuarine system can be traced from the
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deposition of large quantities of typically marine shells in the Vembanad region (Preston,
1916; Gopalan et al., 1983).

The Vembanad Lake located in the low-lying area in Kuttanad region was originally
a part of the shallow coastal area of the Arabian Sea. The geological uplift had formed
a shallow bay in the area and the rivers were draining into it. The bay ultimately
transformed into brackishwater lagoon extending from Alappuzha to Cochin. In 1976
the Thaneermukkam barrier was constructed to separate the lagoon into two to prevent
saline water intrusion into the lake and to retain fresh water from the rivers flowing
into it and thus cropping was successful in the Kuttanad region during the summer
months. This has adversely affected the ecological health of the lake. The existing
geomorphological features and estuarine characters of the lake have been brought about
by natural and man-made alterations as well as freshwater discharge from major rivers.

Climate

Being situated in the humid tropical monsoon belt, the lowland regions of Vembanad
Lake area experience high rainfall and humidity. There. are two rainy seasons in Kerala,
represented by the southwest and northeast monsoon. The former is characterized by
heavy rainfall during June-September and the latter marked by precipitation of lesser
magnitude occurring in between October and December. The mean annual rainfall
varies from 2500 mm to 4000 mm. The rainfall mostly occurs during the southwest
monsoon from May to September with average annual rainfall of 2812 mm. The
thunderstorms generally occur between March and June. Dry season is short from
December to March. The minimum and maximum temperatures are 21.0°C and 35.6°C
respectively in the lowland region. The humidity is very high.

Soil

The soils of Kerala State are classified as alluvial soil, peaty soil, red soil, laterite
and lateric soil, and forest soil. The soils are generally sandy to sandy loam with alluvial
deposits in lowlands bordering the Arabian Sea. Mainly alluvial and peaty soils dominate
the backwater tract of this state. In the lowland regions of Vembanad Lake area, soils
belong to alluvial type in parts of Changancherry, Cherthala and Kottayam, being filled
up by silt carried down by the Pamba and other rivers. The coastal alluvia types of soil
with a low water-holding capacity as well as a low nutrient status are also found along
near shore areas of this region. The peaty soils, also called kari soils, are found in areas
like Vaikom and Cherthala that are generally submerged under water during monsoon
season. These soils are black and heavy and acidic, pH sometimes being as low as 3.9
due to decomposition of organic matter under anaerobic conditions. Sometimes the
soils are highly toxic to biota as they contain ferrous and aluminium sulphates in
considerable amounts (Raychaudhuri et al., 1963).
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Vegetation

The entire backwater area including Vembanad Lake earlier had mangrove vegetation.
Mangrove swamps originally occupied the whole of the backwater area, mainly with
plants like Rhizophora apiculata, Derris heterophylla, Sonneratia alba, Acanthus
ilicifolius, Acrostichum aureum and Cerbera manghas. Most of the mangroves have
now been destroyed, and only a few isolated pockets of stunted Rhizophora and
Sonneratia are still observed. In Kerala it has been estimated that there were 700 sq.
km. of mangroves in the near past which has been reduced to 50 sq. km. What is left
today are remnants of an over exploited system existing in isolated patches. Kumarakom
Bird Sanctuary, situated on the bank of Vembanad Lake, is the largest of its kind in
Kerala. Vaikom, Vechoor and Kulasekharamangalam areas of Kottayam district support
some pockets of mangrove. Under Alapuzha district, Pathiramanal Island, which is on
the other bank opposite to Kumarakom Sanctuary, is under Kerala Tourism Development
Corporation (KTDC). The island is poor in mangrove vegetation due to human
habitation. The extent of mangrove patches at Kumarakom includes 5 ha at KTDC area,
2.5 ha at Kari and 3 ha at Nalupanku areas dominated by Rhizophora, Avicennia and
Acanthus species respectively. Patches of mangrove may be seen at Cherthala, Vayalar
and Chanthirur along filtration ponds, canals and backwaters of Alapuzha district. In
Ernakulam district, mangrove species mainly Rhizophora, Avicennia, Acanthus as well
as Candelia candal occur in patches at several places like Vypin, Panangad, Marad,
Kumbalam and Thripunithura. Both the national highway and the railway tract in this
district traverse through the mangrove patches. However, Mangalavanam is unique in
conservation of Cochin mangrove diversity.

In the Kumarakom areas on the eastern bank of Vembanad Lake mangrove and
mangrove associates are well represented by species like Acanthus ilicifolius (Mulan
chuli), Acrostichum aureum, Ardisia littoralis, Avicennia officinalis, Barringtonia
racemosa, Bruguiera gymnorrhiza, Cerbera odollam, Clerodendrum inerme, Derris
trifoliata, Dolichandrone spathacea, Excoecaria agallocha, E. indica, Flagellaria
indica, Heritiera littoralis, Hibiscus tiliaceus, Kandelia candel, Morinda citrifolia,
Pandanus fascicularis, Pongamia pinnata, Premna serratifolia, Rhizophora apiculata,
Sonneratia caseolaris, Stenochlaena palustris, Terminalia catapa and Thespesia
populnea besides the epiphytic Dendrophothoe falcata and Viscum orientale.
(Ramachandran and Mohan, 1987).

The common freshwater inhabiting hydrophytes that occur in the lower reaches of
Vembanad Lake at Kumarakom areas include species such as Nymphoides indica, Pistia
stratiotes, Salvinia molesta, Eichhornia crassipes, Ludwigia adscendens, Crinum
defixum, etc. (Ramachandran and Mohan, 1987). In the lower regions, coconut and
arecanut platations are grown along with mango, jack, pepper, etc. Paddy and tapioca
are the main cultivated crops. The coconut is the chief tree in the coastal areas.
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Water resource

Several rivers flow into the lake (Fig. 1.2). Major rivers are Periyar (5400 km?, 244
km) and Chalakudy (1700 km?, 130 km) on the north and Pamba (2250 km?, 176 km),
Achankovil (1500 km?, 128 km), Manimala (850 km?, 90 km), Meenachil (1250 km?,
78 km) and Moovattupuzha (1550 km?, 121 km) in the southern region (Mallik and
Suchindan, 1984). The river basins spread over an area of about 16200 km? out of
which lowland, midland and highland areas constitute 22%, 23% and 55% respectively.
While flowing down the highlands these rivers bring about an estimated total of 10074
million m3 of water to the southern sector of the lake.

The Vembanad Lake and the districts of Alapuzha, Kottayam and Ernakulam
bordering the lake fall under the broad physiographic division, the lowland regions/
backwater basins stretching along the coastal plain on the western side of Kerala State.
The physiographic features of Kerala State and the Vembanad lake environs are
summarized in Table 1. Gopalan et al. (1983) had shown that the Vembanad estuary
which had an area of 36,500 ha in the last century had undergone man-made shrinkage
to only 23,350 ha indicating an alarming rate of diminution due to various agricultural,
aquacultural, retting and other activities. According to Nair (1990) the diminution in
surficial area of Vembanad backwater reveals shrinkage of 51.0 sq. km in 15 years
from 230 km? in 1968 to 179.25 km? in 1983. The physiographic features of Kerala
State and Vembanad environs that support and influence the occurrence and distribution
of fauna are presented in Table 1.

Table 1. Physiographical features of Kerala State and Vembanad Lake environs

Parameters Kerala State Vembanad Lake
Area (in sq km) 38,863 204
Number of districts 14 3
Altitude 1800 m 0-15m
Latitude 8°18’-12°48" N 9°30’-10° 12’
Longitude 74°52’-77°25" E 76°10’-76°29"
Highest hills Anamudi - 2695 m Highland above 100 m
Population 3,18,39,000 (2001 census) 66,46,724 (1991 census)
Population density 819 Above 800
(per sq km)
Temperature (°C)
Summer (av.) 24-33 22-32
Winter (av.) 22-28 21-30
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Table-1. Contd.

Parameters Kerala State Vembanad Lake

Rainfall 180-380 cm Around 300 cm

Humidity 35-71 % 40-70 %

Landscape type Highland, midland and lowland | Lowland

Soil type Ten soil types such as red loams,| Acid saline (kari soils)
laterites, coastal and riverine and riverine alluvium

grayish onallukara, brown
hydromorphis, hydromorphic
saline, acid saline, black soils
forest loams

Vegetation type ' Tropical wet evergreen and Mangrove and aquatic
semievergreen forests, Tropical | vegetation

moist deciduous and dry
deciduous forests, Montane
subtropical and temperate,
Grasslands, Mangroves forest

plantations

Gross cropped area 2969002 ha 50% of 3 adjoining
districts

Forest cover (in ha.) 1081509 ha 9000 ha including

‘ 295 ha (mangroves)
Water resource (in ha) 4,66,046 ha 23,350 ha
Number of rivers 41 6

MATERIALS AND METHODS

During the course of survey work, a total of 12 stations, 8 from the upstream
region or northern sector (Cochin to Thanneeermukkom) and 4 from the downstream
region or southern sector (Thanneermukkom) of Thanneermukkam bund of Vembanad
Lake surroundings, belonging to 4 districts were surveyed once a year in March, 2002
and 2003. Of the four districts three districts, namely, Ernakulam, Alapuzha and
Kottayam are typically adjacent districts, while Azhikode locality of Thrissur district is
at the upper extreme tip of the lake. Being an extended part and confluent with the lake,
two stations viz., Azhikode and Kottapuram were brought under survey work. The
locations of these field collection stations are arranged as upstream and downstream
stations as follows and also shown in Fig. 1.3.
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Upstream region : (Southern sector : Nearly Freshwater)

9. Thanneermukkam, Kottayam district
10. Kumarakam, Kottayam district

11. Muhama, Alapuzha district

12. Punnamada, Alapuzha district

Field observations as well as some environmental parameters were noted (Figs. 1.4-
1.13). Some water quality parameters were also recorded. The collection of faunal
samples of zooplankton, macrozoobenthos, fishes and amphibians were made using
plankton net, drag net, cast net, etc. The major higher vertebrates and cultivable fishes
were observed in the field. The inventory of vertebrate and invertebrate faunal elements
inhabiting the Vembanad lake environs including Cochin backwaters are presented in
two articles, while ecological studies, zooplankton, macrozoobenthos, fisheries and
socioeconomic aspects are also dealt in this document.

COLLECTION LOCALITIES

1. Azhikode, Thrissur district : This station is situated close to the upper tip/
extension of the lake and the seacoast. It is an important jettyghat of the state, located
ca. 52 km north of Cochin town. The edge of the lake bank resembling river bank at
this area is protected by concrete work and boulders. The lake bottom is sandy mixed
with some amount of a somewhat black sediment. The water surface indicates a thin
film of oil spillage from ferry boat and cargo boats carrying bricks, grocery goods, etc.
of the Azhikode market. The collections were made on this bank for about one
kilometer stretch of the area. Shore collections were mainly made from a sheltered,
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semi-exposed and extended area used for harbouring country boats. Semi-aquatic
isopods, molluscs and crabs abound the shore area.

2. Kottapuram, Thrissur district : This station, resembling an estuarine river, is
located below a paired bridge, 37 km north of Cochin town. Due to high tide and
unexposed condition of the shore, mainly plankton collection was made in addition to
testing of some water quality parameters. Nerita, gastropod molluscs, which were
found to be common in occurrence here, were collected from cemented estuarine bank
as well as from boulders by handpicking. A few Chinese fishing nets and some non-
mechanised fishing boats were seen here.

3. Vypin Island, Ernakulam district : The Vypin island is at the mouth of
Vembanad Lake meeting the Arabian Sea. It is one of the most densely populated islands
of the state. The jetty area at the southern tip as well as the lighthouse was surveyed
at this island. The jetty area at the Vypin island, located about 11 km away from
Ernakulum town, is extensively protected by dumping huge boulders. Collections were
made at both the places using plankton net, drag net, box-type sampler as well as by
handpicking. The lighthouse area is located about 7 km away from Vypin jetty. There
are mangrove plants in and around this area. A number of small backwater pools were
faunistically explored of which one was in bloom with phytoplankton and having a
variety of fish. In general these pools were found to harbour sesarmine and fiddler
crabs. The Chinese fishing nets at the jetty area add scenic beauty to the place, while
the vast sandflats of the lighthouse area afford inspiring view for the tourists. The
island is accessible by boat services. The Chinese fishing nets are huge cantilevered
fishing gears set up on teak wood and bamboo poles. During high tide a group of four
fishermen operates the system dipping the net in high tide water and lifting it soon after
with the fishes in the hold of the net. A huge shoal of sardines was sighted jumping
on water as well as on the bank following a motor vessel. Children as well as aged local
folk of the Kochi Fort area were seen busy collecting these fishes on the bank of the
river.

4. Kumbalam, Ernakulam district : Kumbalam is an important inland fishing
village of Ernakulam district, located about 9 km south of Ernakulam town, inhabited
by more than 3000 fishermen population. The bank area of the backwater is muddy
with scattered mangrove vegetation Avicennia officinalis and Acanthus ilicifolius.
Small sesarmine crabs abounds in this station. Collection was made at low tide from
degraded, very sparsely distributed, mangrove mudflats as well as from bag nets
operated at this site. Beside a variety of fishes and prawns, etc., a single specimen of
echiurid worm was also collected from this locality.

S. Vaikom, Kottayam district : Vaikom is an important fish landing centre. It is
the temple town of Kottayam district, situated about 40 km south of Ernakulum town.
The legendary Shiva temple here is believed to have been constructed by Lord
Parasuram. The embankment of the backwater here is made up of concrete structure
with boulder. The water along the backwater edge is deep and difficult for macrobenthic
collection. Mainly zooplankton samples were collected along the shore and also from
open water using a hired country boat.
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6. Vayalar, Alapuzha district : This station is situated 5 km north of Cherthala.
The lake here could conveniently be approached from a villager’s courtyard. The lake
bottom was sandy. Aquatic insects comprising of water bugs and odonate larvae were
collected beside crustaceans and mollusks from amongst the aquatic algae and other
weeds. A coconut coir factory was located close to the lake and retting of coconut coir
was noticed in the lake water. As a result, the lake water turns black in colour.

7. Cherthala, Alapuzha district : This taluk, is an important centre of Christianity
since 1* century. The church here at Kokkomangalam was one of the seven churches
founded by St. Thomas, one of the twelve disciples of Jesus Christ. This station is
located about 10 km north of Thavenakadave. Collection was made from a private
garden using plankton net and drag net. Blackish water, decomposition of water
hyacinth and breeding of mosquitoes were observed at this station. Brahminy Kkite,
cormorant and gastropod molluscs were found common in occurrence.

8. Thavenakadave, Alapuzha district : This station is situated on the other side
of Vaikom jetty. It is a rural village area with Pandanus plants and coconut garden.
Backwater canals, salt marsh habitats as well as the main backwater course were
surveyed. Wetland loving plants like Acrostichum, Alternanthera and water hyacinth
were encountered along the water edges. Both plankton net and drag net collections
were made at this station. An interesting semi-decomposed, semi-floating phumdi
habitat dominated by Alternanthera-like plant was observed as the suitable habitat for
spider crab.

9. Thanneermukkam, Kottayam district : This station is located at
Thanneermukkam bund proper, about 10 km north of Muhamma. The dyke was
recently constructed across the lake to reclaim low-lying areas of this wetland for
paddy cultivation. Survey was made on either side of the bundh. Salinity measured was
7%o0 downstream of the bundh, while it was as high as 14%o0 immediately upstream of
the bundh. However, collection was made mainly below the bundh. A fisherman was
seen collecting fishes using a cast net.

10. Kumarakam, Kottayam district : Located 12 km west of Kottayam town,
Kumarakom is a beautiful place for tourists. This is an ideal place for enjoying
backwaters and boat cruise. Boats are available on hire around the lake. Salinity at a
canal used for ferry services from Kumarakom to Muhamma and the lake proper were
tested. The water in the canal showed no salinity, while it increases from zero to 2%o,

then 6%o and 7%o near the middle of the lake and 8%o at all the three points tested
towards Muhamma side. Sand mining as well as shell collection was observed at a
number of places inside the lake using country boats. Both dead and live shell harvesters
with their non-mechanised boats were noted. The lake bank at the collection site was
steep and concrete-structured and lake margins were highly weed infested. Mainly
macrophyte-associated macrofauna were collected at this station using water net. A
bird sanctuary is set up here on the eastern bank of Vembanad Lake. The sanctuary
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extends over 14 acres of luxuriant vegetation, inhabited by resident and migratory birds
like waterfowl, cuckoo, cormorant, owl, storks and ducks. The best time to visit this
place is between June and August.

11. Muhamma, Alappuzha district : This station is located 13 km west of
Kumarakom. It is an important jettyghat on Vembanad Lake for ferry services between
Kumarakom and Muhamma. The jetty area and a nearby canal were surveyed along
with testing of some water quality parameters. Due to washing and spilling probably
from boat and motor launches, a thin film of oil on surface water was noticed in the
jetty area. The lake bottom at this area is sandy, while the canal bottom is both sandy
and leaf-littered. Sand mining and shell collection were quite common features here.

12. Punnamada, Alapuzha district : This station is located about 7 km away from
Alapuzha town. The Sports Authority of India is located here. At this place an adjacent
marsh was surveyed for wetland fauna, yielding a good collection of insects, frogs and
weed fishes. Collection in the marsh and also in the lake was made using plankton net,
drag net as well as hand picking, especially from marginal weeds of the lake. Though
water hyacinth was in abundance, the presence of Phragmites, Ipomoea, Lemna, Lotus,
Water lily were not uncommon. Semi-decomposed water hyacinth at the lake margin
was found to harbour polychaete worms.

PHYSICOCHEMICAL PARAMETERS

The physicochemical parameters of lake water at various upstream and downstream
stations tested in March 2002 and 2003 are pooled and presented in Table 2.

Table 2. Water quality parameters of of Vembanad Lake at different stations.

Parameters Collecting stations
Downstream Upstream

1 2 < 4 5 6 7 8 9 100, 12
Air temperature - |34+ 31" 28 32 32 3 . 32 3 PSASAINEESS S
Water temperature| 35 35 27 31 31 3 35 32 |36 32 34 36
PH 73 - 75 72" 74 13 68 6T G865 a8 . 657
Alkalinity - 02" 12" 0575 07 % - 04| - - 03 03
D. O. 60 58 83 70 60 45 38 62| 60 36 5 45
Salinity 3027 X000 T 32 T A ) S R 5

Note : 1. Azhikode, 2. Kottapuram, 3. Vypin Island, 4. Kumbalam, 5. Vaikom, 6. Vayalar, 7.
Cherthala, 8. Thavenakadave, 9. Thanneermukkam, 10. Kumarakam, 11. Muhamma,
12. Punnamada
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FAUNAL COLLECTIONS

Besides observations on vertebrate fauna and commercially important fishes and
shellfishes, collections of invertebrate specimens were made from the lake. The
collected materials are comprised of nine different groups (Table 3).

Table 3. Group-wise collections of specimens of Vembanad Lake at different
stations.

Groups Number of specimens collected at different stations
Downstream Upstream

1 2 3 4 5 6 7 8 9 10 11 12
Amphibia - - - - - - - - - - - 4
Pisces 9 - 125 16 =T 4 - 17 1 14 3 65
Crustacea 13- 2 19 42 3 8" 24520039 3008 D4
Insecta - - - - - 12 4 - - 45 -
Arachnida - - - - - - - - - 4 1 2
Annelida - - 2 - - - 1 - 4 5 < gt
Echiura - - - 1 - - - - - - - -
Mollusca 18 22 16 6 - 6 35 18 2 8 2 10
Zooplankton 2 2 3 L 2 3 4 3 5 4 5
(lots)

Note : 1. Azhikode, 2. Kottapuram, 3. Vypin Island, 4. Kumbalam, 5. Vaikom, 6. Vayalar,
7. Cherthala, 8. Thavenakadave, 9. Thanneermukkam, 10. Kumarakam, 11. Muhamma,

12. Punnamada

CONSOLIDATED SUMMARY

1. This document deals with 7 chapters, viz., 1. Overview; 2. Ecology; 3. Vertebrate
diversity; 4. Invertebrate diversity; 5. Macrozoobenthos; 6. Fisheries and
Socioeconomic aspects, and 7. Conservation and Management aspects.

2. Some environmental and water quality parameters were ascertained along with
collection of faunal samples as depicted in chapters 1 and 2.

3. The inventory of vertebrate and invertebrate faunal elements inhabiting the
Vembanad lake including Cochin backwaters are presented in chapters 3 and 4.
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In all, 429 species of vertebrates (Pisces -177, Amphibia 10, Reptilia — 23, Aves
198 and Mammalia 21) have been listed.

A total of 550 species of invertebrates comprising of Sarcomastigophora (37
species), Ciliophora (8 species), Porifera (3 species), Cnidaria (48 species),
Ctenophora (3 species), Nemertina (1 species), Rotifera (13 species),
Platyhelminthes (1 species), Nematoda (6 species), Sipuncula (1 species)
Mollusca (84 species), Echiura (1 species) Annelida (74 species), Arthropoda
(245 species), Bryozoa (18 species), Echinodermata (1 species) and
Chaetognatha (6 species) have been collated from this lake ecosystem. Six
species of crustacea and nine species of insecta have been recorded for the first
time from this backwater ecosystem.

Besides 429 species of vertebrates and 550 species of invertebrates, a single
species of pelagic turicate, Doliolum sp. was also recorded from Vembanad
Lake.

A composite list of 169 species of macrozoobenthos has been provided in chapter
5 along with occurrence and distribution of 27 crustacean and molluscan benthic
species from 12 upstream and downstream stations of this lake.

Fisheries and socioeconomic aspects of the Vembanad lake ecosystem have been
dealt in chapter 6 to indicate the commonly occurring fish diversity of the lake
system as well as biotic resource, abiotic resource and socioeconomic relations
pertaining to the lake.

Conservation and management aspects of this lake ecosystem have been
discussed briefly in chapter 7 of this document.
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Fig. 1.1a. Map of Kerala showing location of Vembanad Lake.
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Fig. 1.1b. Map of localities of Vembanad Lake surroundings.
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Fig. 1.3. Map of Vembanad Lake showing field collecting stations.
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Fig. 1.5. Vembanad estuary and brackishwater impoundment.
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Fig. 1.6. Vembanad backwater at Vypin island showing batteries of Chinese fishing nets.

Fig. 1.7. Vembanad Lake at Punnamada showing Sports Authority of India.
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Fig. 1.9. Kumarakom Lake Resort surrounding beside Vembanad Lake.
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Fig. 1.11. Pathiramanal Island - a side view.
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GENERAL ECOLOGY

N.C. NANDI, R.A. KHAN AND M.K. DEV ROY
Zoological Survey of India, 27, Jawaharlal Nehru Road, Kolkata-700 016

INTRODUCTION

Vembanad Lake is the largest backwater lake in Asia. The lake stretches along the
west coast of India in which Cochin backwaters is situated at the northern tip. The lake
has a length of 80 km and a width varying between 500 m and 4000 m. Two channels,
one at Azhikode and another at Cochin of 450 m wide connect permanently with the
Arabian Sea. Thaneermukkom salinity barrier divides this lake into two entirely different
ecosystems viz., northern estuarine sector (downstream region) and southern
freshwater sector (upstream region). As such this chapter is incorporated to indicate
the general ecology of this lake.

ECOLOGY OF LAKE WATER

Downstream

The northern estuarine sector also known as Cochin backwaters covering an area
of 12440 ha extends with its northern boundary at Azhikode and southern boundary at
Thaneermukkom bund. Historically, the Cochin estuary is famous for its trade,
commerce and cultural activities with countries like Arabia, Portugal and Holland
(Menon et al., 2000). The Cochin harbour area has three dredged Channels viz.,
Approach channel, Ernakulam channel and Mattancherry channel, located around
Wellingdon Island and maintained at a depth of 10-13 m for navigation. Being an
admixture of freshwater and seawater, this estuarine sector provides nursery ground
for marine organisms (Remani et al., 1983; Nair et al., 1988; Sarala Devi et al., 1991).
Joseph and Kurup (1989) and Ajith (1996) have studied the stratification and extent of
freshwater mixing in Cochin tidal inlet. Extensive studies have been made on the
physical, chemical and biological aspects of Cochin estuary as well as impacts due to
dredging are also discussed by several investigators (Gopinathan and Qasim, 1971;
Anto et al., 1977; Sundaresan, 1989; Rasheed and Balchand, 1995; Rasheed, 1997).
However, Cochin backwaters suffer from serious environmental threat due to intertidal
land reclamation, pollution, dredging activities and urbanization, etc. (Qasim and
Gopinathan, 1969; Qasim and Madhupratap, 1979; Gopalan and Nair, 1975; Gopalan et

al., 1983).
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Upstream

The southern freshwater sector covers an area of 8610 ha from Thaneermukkom
to Kumarakom. Although detailed investigations on the physico-chemical parameters of
the Vembanad Lake were documentad in the literature (Ramamritham and Jayaraman,
1963; Cherian, 1967; Jasanto, 1971; Balakrishnan and Shynamma, 1976; Kurup and
Samuel, 1987), but most of these studies are confined to the northern estuarine sector
of the lake. Before the construction of Thanneermukkom bund, the salinity values of
this sector reached 23 ppt (Jasanto, 1971), while Kurup and Samuel (1987) observed
that the salinity values were below 3.48 ppt in different seasons. During the course of
present survey in March-April month in 2002 and 2003 the salinity values were mostly
recorded in the range of 0.5-2 ppt in the near shore/ littoral region at Kumarakom areas.

ECOLOGY OF LAKE SEDIMENT

Sediment chemistry defines and dictates the distribution and abundance of
benthic forms. So, the sediment parameters of two different substratum types such
as sandy and clayey sand substratum from mangrove region of Cochin backwaters
are collected, pooled and presented in Table 1. These are depicted season-wise as
follows :

Table 1. Sediment chemistry of soil substratum from mangrove region of Cochin

backwaters.
Parameters Premonsoon Monsoon Postmonsoon
(February-May) (June-September) (October-January)

Sandy substratum
Sand

87.44 (86.34-88.76)

84.15 (80.92-85.86)

81.89 (77.24-88.76)

Silt 7.93 (5.19-10.38) 9.30 (4.97-11.56) 4.99 (2.66-9.02)
Clay 4.83 (2.4-8.47) 6.53 (2.75-9.17) 13.11 (7.93-20.10)
pH 6.9 (6.65-7.30) 7.20 (7.10-7.25) 6.5 (6.4-6.6)
Organic carbon 0.54 (0.42-0.77) 0.45 (0.35-0.55) 7.8 (0.64-0.89)
Clayey sand

substratum

Sand 68.55 (62.37-73.33) 61.07 (47.77-74.40) 59.91 (51.86-64.12)
Silt 12.88 (11.10-14.07) 28.01 (19.29-44.28) 14.98 (12.81-17.10)
Clay 19.24 (15.57-23.61) 10.91 (7.95-15.67) 25.10(19.15-35.33)
pH 6.72 (6.63-6.80) 7.30 (6.90-7.59) 6.33 (6.3-6.4)

Organic carbon

2.01 (1.53-2.35)

1.84 (1.44-2.37)

1.94 (1.65-2.36)

Note : Except pH, all other values are in percentage.

Source :

Sunil Kumar (2002)
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Texture plays the key role in the distribution of benthic biota. The drastic changes
in other ecological factors, especially salinity also play important role in the occurrence,
distribution and population pattern of benthos as revealed from researches of several
investigators (Sunil Kumar, 2002). The nature and texture of soil substratum presented
in Table 1 vary relatively widely in two different substratum types. Among the three
other soil factors given, salinity fluctuated most in relation to seasons.

ECOLOGY OF LAKE AND LAKE SURROUNDINGS

A few centuries ago, Kerala backwaters including Vembanad Lake were fringed with
rich mangrove vegetation. It has been estimated that there were about 70,000 ha of
mangroves in Kerala coast. This has now reduced to a few hundred hectares of area
of isolated stands of a few species, which could be widely attributed to encroachment
and human interference. Like Kerala coast, the present state of mangrove habitat is
same all along the Vembanad estuary except the remnant silver lining of Kumarakom
mangroves. The existence of a few hectares of Kumarakom mangrove greenary is the
only extensive mangrove habitat left untouched by man in the Vembanad estuary
(Ramachandran and Mohan, 1987). However, climbers and semi-parasitic plants
predominates the area and the existing mangrove is threatened by the drastic ecological
change brought about by human interference particularly for the prevention of saline
intrusion in the southern sector after the construction of Thanneermukkom barrage. As
a result, paddies are widely grown in the low lying areas (Fig. 2.1) of Vembanad
estuary, while freshwater macrophytes have flourised in lake water birds (Fig. 2.2-2.4).

IMPACT OF THANNEERMUKKOM BARRIER

Thanneermukkom barrier divides the Vembanad Lake into two different ecosystems,
downstearm region (Cochin backwaters) retaining estuarine character and upstream
region (Kumarakom backwaters) transforming into freshwater habitat. The construction
of a 1402 m long barrier at Thanneermukkom, preventing saltwater intrusion into the
southern part of the lake has resulted in the conflicting interests of the agriculturists
and fishermen (Batcha and Damodaran, 1987; Kurup et al, 1990b). In the southern
sector, Kurup and Samuel (1985) recorded fluctuations of salinity and dissolved oxygen
in the range of 0.34 to 3.79 ppt and 1.98 to 5.90 ml/l respectively. In this sector, the
salinity value could not be observed beyond 10 ppt. This finding corroborates with that
of Kurup et al. (1990) who reported the occurrence of maximum saline condition (6
ppt) during March in a relatively deeper area (5 m), just south of the barrier. In the
southeastern extensive shallow areas (1-2 m), the salinity did not exceed 4 ppt, in the
southwestern regions, the highest salinity of 2 ppt was recorded, while the region
running parallel to the southern and eastern borders remained fresh (less than 0.5 ppt),
even during the dry season.
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Before the commissioning of the Thanneermukkom barrier in 1976, the entire lake
was a single waterbody for free movement of marine fishes, prawns and other aquatic
animals. Due to the closure of the shutters of the Thanneermukkom barrage, such free
movement for foraging purpose becomes restricted. The salt water incursions as well
as tidal flow have been completely arrested leading to unfavourable environment of the
upstream regions for marine fauna. Reclamation of land and construction of bund and
bridges on the lake and approach roads destroy floodplain, which is the breeding
ground of many fish species. It may be mentioned that the Cochin backwater has been
severely suffering from anthropogenic stresses over the last five decades. The
construction of Cochin port between 1930 and 1940 and the reclamation of Wellingdon
Island caused major changes in this backwater system. The port activities had resulted
in circulation blockages and reduced water flow. The construction of spillway channel
in 1955 for flood control at Thottapally for increasing the agricultural production of
Kuttanad region was another human activity in the area. It has been reported that out
of 33 fish species the catches of several species have declined. Absence of Scylla
serrata crab fishry in the southern sector of the lake was recorded after the
construction of the bund. The prawn catches have also dwindled. The growth of the
weed, Salvinia has become phenomenal which has created problem for paddy
cultivation, water transport and fishing (Menon et al., 2000).

A wide variety of faunal elements, particularly fishes, plankton and benthos, inhabit
the Vembanad Lake. Several studies were made to evaluate the faunal diversity and
seasonal and regional distribution of fishes (Shetty, 1965; Kurup, 1982; Kurup and
Samuel, 1983; 1985; 1987) and crustaceans (Menon and Raman, 1961; George, 1965;
Kuttyamma, 1975; Kuttyamma and Antony, 1975; Devasia and Balakrishnan, 1985)
including assessment of fishery resources of the lake due to impact of the barrier
(Kurup et al., 1990a,b). Unnithan et al. (2001) recorded a substantial change in the
faunal composition, indicating new entrants and disappearance of fishes and prawns
from Vembanad Lake (Table 2). The southern sector of the lake, which was an ideal
habitat for heterogenous assemblages of euryhaline marine fishes and crustaceans, has
become completely devoid of euryhaline as well as stenohaline marine species (Menon
et al., 2000). The production level in the upstream sector was 10.96% of the
downstream estuarine sector. The very low production in the southern freshwater
sector was accredited due to the general scarcity of commercial fishes. The total
absence of Liza macrolepis, Sillago sihama, Ambassis commersoni, Penaeus indicus, P.
monodon and P. semisulcatus was recorded. More than 99.5% of the commercially
important fishes (Daysciaena albida, Gerres filamentosus, Tachysurus maculatus, Mugil
cephalus, Ambassis gymnocephalus, Glossogobius giuris, Leiognathus brevirostris and
L. equulus) were harvested in addition to more than 95% catch of Ehirava fluviatilis,
Liza parsia, Caranx ignobilis and Mystus gulio from the northern sector. Besides bulk
landings of Amblypharyngodon mola, Ambassis dayi, and Hyporhamphus xanthopterus,
the pearl spot showed slight dominance (55%) in the southern sector (Kurup et al.,
1990b).
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Table 2. Alteration in species composition of fishes in the southern sector of the
Lake consequent to to the barrage construction.

New entrants to the system (Fish)

Species disappeared (Fish and prawn)

Anguilla bicolor
Puntius sarana

P. filamentosus

P. mahecola

Labeo dussumieri

L. rohita

Catla catla
Tetradactylum sp.
Wallago attu

Ompok bimaculatus
Amblypharyngodon mola
Heteropneustes fossilis
Clarius batrachus
Mastacembelus armatus
Macrognathus guentheri
Channa striatus

Anabas testudineus

Fish

Nematolosa nasus
Tachysurus falcatus
Ophichtyus microcephalus
Haplochilus lineatus
Mugil troscheli
Eleutheronema sp.
Therapon puta
Lutianus johnii
Leognathus sp.
Gerres oblongus

Trichogaster brevirosteris

Prawn

Palaemon carcinus

Unnithan et al. (2001)

Source :

Like-wise, 98.2% of the penaeid prawns were landed from the northern sector.

Metapenaeus dobsoni and M. monoceros were the only species sporadically obtained
from the southern sector (less than 2%), while fishery of Penaeus indicus, P. monodon
and P. semisulcatus were exclusively contributed by the northern sector. The edible
crab, Scylla serrata was recorded from southern sector as migrant species and it is
surprising that the freshwater prawns, Macrobrachium rosenbergi (58.57%) and M.
idella (78%) also showed dominance in the northern sector (Kurup et al., 1990).

IMPACT OF POLLUTION

Besides the impact of barrier, water pollution resulting from retting of coconut husk
(Fig. 2.4), industrial effluents, pesticides, chemical fertilizers, market wastes, natural
wastes from decay and decomposition of dense algal growth at certain areas of the lake
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and domestic wastes all that are dumped into the lake interfere with the water quality
of the lake ecosystem. The retting activities in the lake have resulted in extensive
pollution causing a large scale depletion of resources in the retting zones along with
health problems faced by the workers engaged in retting of coconut husk and related
operations (Bijoy Nandan and Unnithan, 1998). Unnithan et al. (1975), Vijayan et al.
(1975) and Sarala Devi et al. (1979) studied the effect of organic pollution on the
water quality of Cochin backwaters, while Sarala Devi (1986) assessed the impact of
industrial pollution on benthic communities in the backwaters. subsequently, Sunil
Kumar and Antony (1994) identified the polychaete worm, Paraheteromastus tenuis
Monro as an indicator species of pollution in Cochin backwaters.

Units causing water pollution at the upstream regions in and around Kottayam
surroundings are listed as follows (Table 3) :

Table 3. Units causing Vembanad lake water pollution.

S1. | Name of Block/ Name of the unit Nature of effluents

No. | Panchayat |

1. | Vaikom : Chempu HNL -

2, | Kaduthuruthy : Velloor | Velloor HPC Paper, pulp & Rayon
3. | Ettumanoor : 1. Premier Tyres, Nattassery Rubber

Kumaranalloor 2. Popular Automobiles Oil & Rubber
3. South Indian Timber Depot | Chemicals and woods
4. | Ettumanoor : 1. Market Fishery wastes
Athirampuzha 2. Jass Flour Mills Wheat wastes
5. | Pallom : Nattakom 1. Electrochemicals Chemicals
2. Travancore cements Alkaline wastes
3. Creep Mills (40 Nos) Rubber wastes
4. Rubber factories Rubber wastes
6. | Pallom : Vijayapuram 1. MRF Rubber wastes
2. Fertilizer factory Bone wastes

Source : Panfish Book, Kottatyam

District, Dept. of Fisheries, Kerala, 2001.

In Vembanad Lake including Cochin backwaters a list of 150 fishes inhabiting the
backwater system is available (Kurup, 1982). In Cochin backwaters, the scientific
literature of different trophic communities like plankton (George, 1958; Menon et al.,
1971; Silas and Pillai, 1975; Madhupratap, 1978; Madhupratap and Rao, 1979), benthos
(Sunil Kumar, 1995), meio- and microfauna (Jayasree,1971; Sunil Kumar, 1995),
biofoulers (Menon and Nair, 1967; Menon, 1971; Meenakumari and Nair, 1994),
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bivalves (Salih, 1977; Nair, 1985; Kattickaran, 1989; Sreedhar, 1991), wood borers
(Cherian, 1977; Nair, 1994), are also available. The declining trend of fish production
as well as fish kills has also been recorded (Kurup et al., 1990a, b, 1993; Kurup,
1992). However, the precise information on productivity fluctuations of fishery
resources and population distribution of different faunal groups in the past as well as
in the present are highly insufficient to understand the impact of large scale
industrialization and the consequent effluent discharge around the lake. Extensive sand
mining activity in the upstream southern region also contributes to turbidity, substratum
erosion leading to the destruction of ecological niche of native organisms. Besides
these, higher inflow of pesticides from the surrounding region affects the health of the
ecosystem. At present, fishery productivity at various fishing zones of the lake seems
to be critically altered. A detailed information on the trophic structure of the lake
system including plankton, benthos, periphyton, shellfish and finfish resources etc., is
essential particularly pertaining to abundance and spatial distributions for ecorestoration
and formulating appropriate management measures.

CONCLUSION

It is revealed that Vembanad Lake has been subjected to a lot of made-made
alterations in both the sectors of this backwater. The port activities and construction
of barrage, spillway channel, roads etc., along and across the lake have affected the
life support system. Thus it is high time to check and monitor the limnological and
biological features of the lake so that further deterioration of lake environment may be
prevented and naturalness of the ecosystem is restored
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Fig. 2.2. Vembanad estuary showing a wide variety of lake vegetation.
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Fig. 2.4. Vayalar backwater of Vembanad lake showing coconut husk industry effluent affected area.
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VERTEBRATE DIVERSITY OF ENVIRONS

C. RADHAKRISHNAN, K.C. GOPI AND MUHAMED JAFER PALOT
Western Ghats Field research Station, Zoological Survey of India, Calicut-673 002

INTRODUCTION

The Vembanad Lake, located between latitude 9°28' and 10°10° North and longitude
76°13’and 76°31°, is the largest brackish water body in South India, spread over
Ernakulam, Kottayam and Alapuzha districts of Kerala State. It has got a geographical
extent of about 21050 ha, stretching from Cochin bar-mouth to Alappuzha, for a
distance of 83 km, at widths ranging from about 15 km to a few hundred meters. The
south-north stretching lake wetland, formerly a single, unitary water body, presently
remains bifurcated as a result of the construction of a 1402 m long barrier at
Thannermukkom to prevent salt water intrusion, thus forming two artificially isolated
lake-water bodies : the northern brackish water sector, the low-reach areas (12440 ha)
from Cochin to Thannermukkom (Cochin backwaters area), and the southern
freshwater sector, up-reach areas (8610 ha) from Thanneermukkom to Alappuzha. The
lake along with the adjacent Kole wetlands form one of the newly designated Ramsar
sites of Kerala.

Four major rivers originating in the Western Ghats drain into the lake. The numerous
small islands, mangrove forests, mudflats and the adjacent paddy fields provide good
shelter and foraging grounds for many birds and animals.

Apart from the ornithological explorations (Nameer, 1993; Sreekumar, 2001, 2002,
2003 & 2004), no comprehensive work on the fauna of the lake is available in scientific
literature. Hence an attempt is made to collate the information on the major vertebrate
faunal elements so far recorded from the area.

PISCES

The Vembanad lake system exhibits a high diversity of fishes, which is a feature,
primarily, linked to the lake-habitat characteristics, the tropical conditions, including its
primal placement in the threshold of the vast open Indian Ocean. The lake system
formed of the estuarine/brackish water habitats functions as a primary reservoir of the
nutrients that are brought into it by the feeding river systems. Part of this nutrient load
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gets discharged to the marine system mainly when the lake receives intense river run
offs during monsoon, thereafter rest of the nutrient stock is retained within the lake
system, becoming integrated with the biological recycling processes, which gets up-
heaved and disturbed in the next wet season. The apparent ‘calm-phase’ of the lake
during the pre and post monsoon seasons facilitates rich biomass production of the
phytoplankton, zooplankton and benthos (Desai and Krishnankutty, 1967; Silas and
Pillay, 1975). At the same time, during the off-season, the tidal inflows alter the lake
environment to make it yet again diverse in its physiochemical and biological habitat
parameters. As for example, the salinity as one key parameter component, which
invariably acts in a gradient pattern, during the off-season, between the extremes of
marine/estuarine habitat system on one side and the freshwater habitat system (the
inland rivers) on the other, becomes the main limiting factor that determines the
diversity or evenness of the biotic communities, including fishes, during the off-season.
Its effect as a limiting factor gets diluted or nullified in the heavy inflows from the
rivers during the monsoon. The congenial conditions provided by the fresh inflows,
nutrients and other parameters altogether usher into the making of a different fish-
diversity composition during this period. Thus, the lake’s aquatic faunal communities,
like fishes, obviously exhibit a better diversity in their morphology, in the habitat
environment they occupy, and in their biology.

The freshwater fish species in the diversity list is only an estimate of the species
found only in freshwater areas of the lake, especially the river openings (or inland
limnetic waters with channeled ducts to the lake), or virtually so regardless of weak
salinity (i.e., they may rarely occur in weak brackish waters). The diadromous species,
like the eel, Anguilla bengalensis bengalensis, and semi-anadromous forms, like the
freshwater herring, Dayella malabarica, may establish landlocked populations, with
little or no direct effect on them by their continued occupation in freshwater habitats.

Some salient studies on the diversity and seasonal distribution of fishes of Vembanad
Lake system have come from the works of Pillay (1960), Shetty (1965), Kurup (1982),
Kurup and Samuel (1983, 1985, 1987). Kurup and Samuel (1987), with reference to
the fish-diversity feature of the Vembanad Lake, have made a systematic listing with
139 species, and their seasonal occurrence and frequency in the lake waters, based on
fish. catches and their composition. The fish life harboured by the Lake includes not
only those species that are perennially present or ‘resident’ forms, but also the seasonal,
migrant visitors to the estuarine or brackish waters, and occasional vagrant forms from
the sea. The combination of these categories among the fish diversity becomes
apparently evident to observation when the season based catch composition from fish-
landing sites, or from collection samples, obtained annually, are subjected to analysis.

Among the physiographic conditions or factors that seems to have a well-perceptible
or observable influence on the diversity feature of the fish fauna of the lake system,
are mainly the features of salinity and the monsoon-linked annual floods, followed by
temperature and sedimentation factors.
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The fishery information on inland fishes from Vembanad Lake is often subject to
fragmentary statistics of data from the fish landing centers. According to one detailed
study (Kurup et al., 1989) on the fishery potential of Vembanad Lake, based on fish
landing data, out of a total fishery production of 7202 t for the year (1989), the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>