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The floristic and macro faunal diversity in Nallavadu lagoon (Puducherry, India) with an aerial length of 
3.44 km was sampled monthly from June, 2009 to June, 2010. The lagoon salinity was 7.6 during post-
monsoon period and 8.7 in pre-monsoon. Sequence of increased and decreased patterns in species 
diversity was noted during post-monsoon and pre-monsoon periods. Final results revealed, a total of 21 
flora species (17 families) comprising of mangrove associates and in fauna, a total of 56 species (36 
families) including 12 species of fishes, 9 species of gastropods, 6 species of bivalves, 9 species of 
crabs, 5 species of prawns, 3 species of snakes and 12 species of birds were recorded. This study was 
an attempt to provide a more complete inventory of the flora and fauna diversity of this coastal lagoon 
along the Puducherry coast. 
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INTRODUCTION 
 
Coastal lagoons constitute merely 13% of global 
coastline (Farmworth and Golley, 1974; Poyyamoli et al., 
2010) and considered as a different coastal environment 
from estuaries (Kjerfve, 1994). Coastal lagoons notably 
act on the control of freshwater inflow and connections 
with the sea (Crivelli and Ximenes, 1992; Peja et al., 
1996; Quinn et al., 1999), they are found to be highly 
dynamic, productive and extremely unpredictable 
systems (Barnes, 1980). Coastal Lagoons are shallow 
coastal bodies of water separated from the ocean or sea 
by a series of barrier islands, sand and sand bars, which 
lie parallel to the shoreline (Phleger, 1969). 

Coastal lagoons are formed and maintained through 
sediment transport processes. Sediment carried by 
rivers, waves, currents, wind and tides (Nichols and 
Boon, 1994) accumulates in river and tidal deltas, on 
marshes and flats where submerged aquatic vegetation 
slows currents, and on wash over fans. The process of 
sedimentation can eventually fill in lagoons (Nichols and 
Boon, 1994). Lagoon barriers are constantly eroded by 
waves    and    wind,    requiring    continuous     sediment  
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deposition to maintain them (Bird, 1994). Water quantity 
and quality in a lagoon is influenced by the rate at which 
the lagoon loses or gains water from evaporation, 
precipitation, groundwater input, surface runoff, and 
exchange with the ocean (Allen et al., 1981). Lagoon-
ocean exchange is driven by tides and wave action 
(Zimmerman, 1981) and is often the largest component of 
lagoon water balance (Smith, 1994). Heat is also lost and 
gained through exchange with the atmosphere, sediment, 
and ocean (Smith, 1994). Their interface position 
between continental and marine ecosystems results in 
variability in its physical and chemical conditions. This 
extreme physio-chemical characteristic implying natural 
stresses over flora and fauna communities (micro and 
macro) in that lagoon systems (Anthony et al., 2009). 

Coastal lagoons contribute to the overall productivity of 
coastal waters. The vegetation is dominated by salt 
marshes, sea grasses, seaweeds and mangroves 
species, which can tolerate high soil and water salinities 
and waterlogging or periodic inundation (Mitsch and 
Gosselink, 1993). These species can enhance the 
biodiversity of a lagoon by providing a physical refuge 
from predation and also serve as nursery and feeding 
habitats for a variety of organisms (Heck and Thoman, 
1984; Harris et  al.,  2004).  Nutrients  are  transported  to  
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Figure 1. Map showing the study site Nallavadu village, 
Puducherry 

 
 
 
lagoons from surface water and groundwater and through 
exchange with the ocean. And because nutrient 
availability often limits primary productivity in the ocean, 
coastal lagoons can foster high rates of primary biological 
production that is, net primary production values ranges 
from 10 to 7 000 g C m-2 yr-1 from lagoon (Troussellier, 
2007), thereby supporting high rates of secondary 
production compared to other aquatic ecosystems 
(Nixon, 1995). Thus, they provide essential habitat and 
food for many fishes, prawns, molluscs and crabs.  

The molluscs are among the most divers invertebrates 
in the coastal tropical environments and the vast majority 
are found intertidally in estuaries, coastal lagoons and in 
the shallow areas on the continental shelf (Brusca and 
Brusca, 1990; Hendrickx et al., 2007). Molluscs are 
second to Arthropoda in numerical abundance. The 
number of species identified under Phylum Mollusca 
varies between 80 000 to 100 000. Molluscs have 
colonized all possible habitats from deep sea to high 
mountains. They are more abundant in the littoral zones 
of tropical seas. Gastropods and Bivalves constitute 98% 
of the total population of mollusca and they inhabit land, 
freshwater and marine environments. The other classes 
of Mollusca are exclusively marine species (Shanmugam 
and Vairamani, 2000). Crabs, shrimp and prawns are the 
most predominant faunal groups in lagoon ecosystems. 
Many crustaceans are targets of intense fishing, even 
those which live in more sheltered areas such as 
estuaries. They play a significant role in detritus 
formation, nutrient cycling and dynamics on the 
ecosystems by feeding on leaves, litter and small 
microbes (France, 1998; Shanmugam and Vairamani, 
2000; Feller et al., 2010). 

Fishes constitute nearly half of the total number of 
vertebrates in the world  (Kar  et al.,  2006).  They  live  in  

 
 
 
 
almost all conceivable aquatic habitats where 21 723 
living species of fish have been recorded out of 39,900 
species of vertebrates (Jayaram, 1999). Of these, 8 411 
are fresh water species and 11 650 of marine species. 
India is one of the megadiversity countries in the world 
and occupies the ninth position in terms of freshwater 
mega diversity (Mittermeier and Mittermeier, 1997). In 
India there are 2 500 species of fishes of which 930 live 
in fresh water and 1 570 species are marine. Fishes form 
the basic food source for several living communities and 
hence, they are exploited in higher level all over the world 
for various commercial purposes (Kar et al., 2006). All 
these molluscs, crustaceans and fishes as being a good 
food source they attract birds to this lagoon systems. 
Avifauna is important for the ecosystem as it play various 
roles as scavengers, pollinators, predators of insect pest, 
bio-indicators of different kind of environment like 
urbanization and industrialization (Sharma, 1982; 
Bhattacharjee and Hazarika, 1985), human disturbance 
(Talukdar, 1997; Chakravarty, 1981) and illumination 
(Sandhu and Dang, 1980). It is a very sensitive indicator 
of pollution problems and function as early warning 
system (Gole, 1984; Becker, 2003; Padmavathy et al., 
2010a).  

Lagoons have the following distinctive characteristics: 
 
i. High degree of shelter from tidal and current action. 
ii. Relatively higher salinity gradients. 
iii. Soft mud or sand substrates. 
iv. Well mixed nature of the water column through wind 
action. 
v. Extreme shallowness. 
vi. Organic richness. 
vii. Highly productive. 
viii. Sensitive and fragile. 
ix. Flora and fauna community. 
 
The flora and fauna that occur in lagoons are of 3 groups, 
marine species, freshwater species and lagoon species. 
The presences of this specialist flora and fauna make the 
conservation of lagoons important in maintaining the 
biodiversity. This paper aims to generate a baseline data 
on coastal lagoon flora/fauna in the coast with special 
reference to Puducherry coastline. 
 
 
MATERIALS AND METHODS 
 
Study site 
 
Puducherry located on the Coramandal coast 11°52' N, 79° 45' E 
and 11° 59' N and between 79° 52' E covers an area of 480 km2. 
Nallavadu village located at a distance of about 14 km South from 
Puducherry main town. Nallavadu, Poornankupam, Andiarpalayam, 
Pillaiarthittu and Panithittu villages are the boundaries of Nallavadu 
lagoon (Figure 1). The aerial length of the lagoon is 3.44 km and 
maximum depth is 10 m in its broadest part (Padmavathy et al., 
2010a; Poyymoli et al., 2011). The study area experiences mean 
annual temperature of 30°C and mean annual rainfall about 1172 to 
1311 mm. The mean number of annual rainy days is 55,  the  mean  



 
 
 
 
Table 1. Floral list of Nallavadu Lagoon, Puducherry, India. 
 
Species name Family 
True mangroves  
Avicennia marina Forsk.Vierh Avicenniaceae 
Rhizophora apiculata Blume Rhizophoraceae 
  
Mangrove assoiciates  
Sesuvium portulacastrum L Aizoaceae 
Suaeda maritima (L.) dumort. Chenopodiaceae 
Suaeda monoica Forsk. Ex. Gmel. Chenopodiaceae 
Suaeda nudiflora (Willd.) Moq. Chenopodiaceae 
Calophyllum inophyllum L. Clusiaceae 
Ipomoea pes-caprae (L.) Sweet. Convolvulaceae 
Fimbristylis ferruginea Cyperaceae 
Cyperus rotundus L Cyperaceae 
Pongamia pinnata (L.) Panigrahi Fabaceae 
Thespesia populnea (L.) Sol. ex Corrêa Malvaceae 
Aeluropus lagopoides (L.) Trin. Poaceae 
Zoysia matrella (L.) Merr Poaceae 
Typha angustata L Typhaceae 
Clerodendrum inerme (L.) Gaertn. Verbenaceae 
  
Macroalgae  
Chaetomorpha linum (Müller) Kützing Cladophoraceae 
Hypnea musciformis Wulfen Hypneaceae 
Enteromorpha clathrata (Roth) Greville Ulvaceae 
  
Seagrasses  
Halophila ovalis (R.Br.) Hook.f. Hydrocharitaceae 
Syringodium isoetifolium (Asch.)dandy Potamogetonaceae 

 
 
 
monthly temperature ranges from 21.3 to 30.2°C. The climate is 
tropical dissymmetric with the bulk of the rainfall during northeast 
monsoon from October to December (Indian Meteorological 
Department - Chennai) and some amount of rainfall during 
southwest monsoon from June-September. 

The lagoon is connected to the sea in its south part by an 
artificial channel and receives freshwater primarily from Penniar 
River in the north and east, respectively. Bottom sediments are 
mostly composed of sand and mud with high organic content. The 
lagoon pH was 7.6 during post-monsoon period and 8.7 in pre-
monsoon. Electron Conductivity had the maximum value in April 
(8.3 dcm-1) and minimum value in December (2.9 dcm-1). 
  
 
METHODS 
 
Plants were surveyed during May, 2010 using Variable width line-
transect method and Ground mapping (Sutherland, 2006) and 
identified using Kathiresan (2000) manual keys. In fauna, a monthly 
survey was done on molluscs, crustaceans, fishes and snake 
communities initiated in June, 2009 and continued till June, 2010. 
Molluscs were collected by hand picking and dredging along the 
lagoon stretch, by transect 10 × 100 m and 5 quadrate of 30 × 30 
cm size are used for collection. The hand digging is more 
preferable technique, without damaging the nearer area (Alfred et 
al.,  1997).  The  species  were  identified  using  the   Ramakrishna  
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(2003) Molluscs identification manual. 

Crabs, prawns and fishes are most often collected by hand 
picking method (crabs and prawns) and shrimp boat fitted with two 
otter trawls with nets like drag net, cast net and gell net by the local 
fishermen’s.  After each drag, they were collected and identified by 
local fishermen’s and later confirmed by using the Kathiresan 
(2000) and FAO (2004) identification manuals. The water snakes 
were direct sighted and identified using the Smith (1935, 1943) 
manuals. Bird were monthly surveyed systematically from June, 
2009 to June, 2010 by direct sighting, calls and variable width line-
transect method (Bibby et al., 2000; Sutherland, 2006; Padmavathy 
et al., 2010b) by walking along transects laid appropriately on the 
study area. Identification was done using manual of Kathiresan 
(2000). 
 
 
RESULTS AND DISCUSSION 
 
In flora, 21 species belonging to 17 families were 
identified (Table 1). 
  
 
True mangrove species 
 
Vegetation around this lagoon are of different categories 
like True Mangroves Avicennia marina and Rhizophora 
apiculata. Mangrove associates comprising of woody 
species Thespesia populnea and Pongamia pinnata near 
village boundary, Clerodendrum inerme and Calophyllum 
inophyllum towards lagoon end. 
  
 
Salt marsh species 
 
Sesuvium portulacastrum, Suaeda maritima, Suaeda 
monoica and Suaeda nudiflora are very limited and 
scattered in their distribution in nearby lagoon bunds. 
They belong to the family Chenopodiaceae and it is found 
to be a dominant family among the flora families. 
 
  
Grasses 
 
Aleuropus lagopodes, Fimbristylis ferruginea Cyperus 
rotundus and Zoysis matrella distributed throughout 
lagoon boundries. Typha angustata was found fringed 
along the waterline. Ipomea-pescaprae was found near 
the dunes in mouth region of the lagoon. 
 
 
Sea weeds 
 
Enteromorpha clathrata, Chaetomorpha linum and 
Hypnea musciformis are found abundantly throughout the 
lagoon stretch but limited towards lagoon mouth.  
Seagrasses Halophile ovalis and Syringodium 
isoetifolium are densely distributed throughout the 
lagoon. All these species provides niches to the fish, 
mollscans and crustacean communities in the lagoon. 

A total 15 molluscs (Table 2), 9 species in Gastropods 
(6 families) and 6  species  in  Bivalves  (4 families)  were  
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Table 2. Faunal list of Nallavadu Lagoon, Puducherry, India. 
 

Species name Family 
Molluscs (gastropods and bivalves)  
  
Gastropods  
Assiminea beddomeana Nevill Assimineidae 
Cassidula nucleus Gmelin  Ellobiidae 
Melampus ceylonicus Petit Ellobiidae 
Dostia crepidularia  Neritidae 
Cerithidae obtusa Lamarck Potomididae 
Cerithidae cingulata Gmelin Potomididae 
Telescopium telescopium L Potomididae 
Pythia plicata  Veneridae 
Littorina scabra L Vespoidae 
  
Bivalves  
Anadara rhombea Born Arcidae 
Anadara granosa L  Arcidae 
Pernia viridis L Mytilinae 
Crassostrea medrasensis Preston Ostreidae 
Meretrix casta Gmelin  Veneridae 
Meretrix meretrix L Veneridae 
  
Decapods crustaceans (prawns/shrimp 
and crabs).  

  
Prawns  
Macrobrachium rosenbergii De Man  Palaemonidae 
Penaeus monodon Fabricius Penaeidae 
Penaeus semisulcatus De Hann Penaeidae 
Penaeus indicus H.Milne Penaeidae 
Metapenaeus lysianassa De Man Penaeidae 
  
Crabs  
Cardisoma carnifex Herbst  Gecarcinidae 
Metaplax elegans de Man  Grapsidae 
Metopograpsus maculatus Milne Edwards Grapsidae 
Neoepisesarma tetragonum Fabricius Grapsidae 
Scylla serrata Forsskål Grapsidae 
Sesarma brockii De Man Grapsidae 
Uca lactea annulipes H. Milne Ocypodidae 
Portunus sanguinolentus Herbst Portunidae 
Portunus pelagicus L Portunidae 
  
FISHES (Pisces)  
Ambassis commersoni Cuvier Ambassidae 
Arius jella Day Arridae 
Caranx chanos  Lacépède Carangidae 
Chanos chanos Forsskål Chanidae 
Oreochromis mossambicus Peters Cichilidae 
Etroplus suratensis Bloch  Cichlidae 
Gerres abbreviatus Bleeker Gerreidae 

 
 
 
 

Table 2. Continued 
 

Hemiramphus far Cuvier Hemiramphidae 
Megalops cyprinoides Broussonet Megalopidae 
Mugil cephalus L Mugilidae 
Platycephalus indicus L Platycephalidae 
Terapon jarbua Forsskål Teraponidae 
  
SNAKES  
Cerberus rynchops Schneider Colubridae 
Enhydris enhydris Schneider Colubridae 
Xenochrophis piscator Schneider Colubridae 
  
AVES (BIRDS)  
Haliastur indus Boddaert Accipitridae 
Circus aeruginosus L Accipitridae 
Alcedo atthis L Alcedinidae 
Ceryle rudis L Alcedinidae 
Mesophoyx intermedia Wagler Ardeidae 
Vanellus indicus Boddaert, Charadriidae 
Charadrius alexandrinus L Charadriidae 
Ardeola grayii Sykes Pelecanidae 
Fulica atra L Rallidae 
Tringa hypoleucos L Scolopacidae 
Tringa stagnatilis Bechstein Scolopacidae 
Sterna hirundo L Sternidae 

 
 
 
identified. In Gastropods Cerithidea cingulata found 
throughout the lagoon, Pythia plicata was restricted to 
vegetated lagoon boundaries and remaining species 
were scattered in there occurrence in lagoon. 
Potomididae found to be the dominant family with 3 
species. Bivalves, Meretrix meretrix and Meretrix casta 
were abundantly distributed throughout the lagoon shore 
near the lagoon mouth. Anadara rhombea and Anadara 
granosa are the two marine species, which are 
encountered in this study. Anadara rhombea, 
Crassostrea medrasensis, Meretrix meretrix and Meretrix 
casta are edible and collected by local people for self and 
commercial purposes. Arcidae and Veneridae found to be 
the dominant families with 2 species each.  

Also 14 species of decapods crustaceans are identified 
from the lagoon (Table 2), 5 penaeid prawns/shrimp (2 
families) and 9 brachyuran crabs (4 families). Prawns and 
Crabs were found throughtout lagoon. In Prawns, 
Penaeus monodon, Penaeus semisulcatus, Penaeus 
indicus and Metapenaeus lysianassa, in Crabs, Scylla 
serrata, Portunus pelagicus and Portunus sanguinolentus 
are the most targeted species as they serve as an 
important source of food for local community and also 
can be used for commercial purposes. Uca annulipes 
serves as food source for shore birds and other animals 
inhibiting near lagoon. In Prawns Penaeidae (2 species) 
family  and  in  Crabs,  Grapsidae  family  with  5  species 

http://en.wikipedia.org/wiki/Johannes_Govertus_de_Man�
http://en.wikipedia.org/wiki/Palaemonidae�
http://en.wikipedia.org/wiki/Johan_Christian_Fabricius�
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http://en.wikipedia.org/wiki/Marcus_Elieser_Bloch�
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found to the dominant families. 

Twelve (12) species of fishes (11 families) were 
identified (Table 2). Among this, Chanos chanos 
Oreochromis mosambica and Mugil cephalus are 
abundant in the lagoon and they have commercial and 
value too. Oreochromis mosambica founds to cure 
jaundice and being using by local communities. Cichilidae 
was the dominant family with 2 species. 3 Watersnakes 
(Table 2) namely, Checkered Keelback or Asiatic Water 
Snake, Xenochrophis piscator, Common smooth water 
snake Enhydris enhydris and Dog-faced water snake, 
Cerberus rynchops are encountered in the study. They all 
belong to the family Colubridae. 

In Birds, 12 species belonging to 8 families were 
identified (Table 2). Haliastur Indus, Vanellus indicus, 
Mesophoyx intermedia, Charadrius alexandrines, Circus 
aeruginosus, Ceryle rudis and Alcedo atthis were very 
common, especially Tringa hypoleucos and Tringa 
stagnatilis often found in larger flocks. Aredeola grayii, 
Fulica atra, Strena hirundo were rare and could be seen 
only during monsoon periods. Scolopaciade, 
Charadriidae, Accipitridae and Alcedinidae are the 
dominant families with 2 species each. Birds’ density and 
diversity were encountered highly during the monsoon 
periods. As far as this lagoon was concerned, there is no 
poaching or shooting on this wetland birds. 

Present ecological status of Nallavadu lagoon is 
compared with 3 lagoon systems in India. In North of 
India, Chilka lake (1100 Km2 long) hosts 13 sea grass 
species, 305 species of vascular plants,  72 genera of 
phytoplankton, 729 wetland faunal species including 227 
species of fishes, 30 species of prawns and 156 species 
of birds (Panigraphy, 2000) were reported. In South of 
India, Pulicat lagoon (350 Km2) has 59 species aquatic 
vegetation comprising of phytoplanktons, seaweeds, 
seagrasses, vascular plants, seaweeds and dry, 
evergreen forest and large areas of littoral scrub in 
woodlands. In fauna 7 species of bivalves, 5 species of 
gastropods and 29 species of crabs, 168 species of 
fishes and 125 species of birds were reported (Nagarjuna 
et al., 2010). Muthupet lagoon (68 Km2) has merely 8 of 
true mangroves, 10 species of mangrove associates, 6 
species of seagrases, 10 species of sea weeds, 18 
species of molluscus  14 species of crustaceans, 73 
species of fishes and 160 species of birds (Oswin, 1997; 
Saravanan et al., 2008). When we compare Nallavadu 
lagoon (3.4 km2) with this 3 lagoons, Nallavadu lagoon 
found to be comparatively very smaller in its coverage 
area, but its diversity and complexity in flora/fauna is 
merely equal to the others mentioned systems. 
 
 
Conclusion 
 
In conclusion, coastal lagoon ecosystem supports various 
aquatic flora/fauna density and diversity values and it is 
pointed out by several authors (Koutsoubas et al., 2000;  
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Sánchez-Botero, 2008; Mahapatro et al., 2009; 
Padmavathy et al., 2010a; Poyyamoli et al., 2011). In this 
sense, the present work also indicates that the study area 
preserves a rich flora and fauna diversity in a small area 
cover. As the lagoon being a “common property 
resources”, its natural resources are getting depleted 
rapidly, so there is an urgent need to implement 
regulations over the resource utilization and to create 
awareness among the community for sustainable use of 
this pristine environment. The conservation of the native 
lagoon diversity is a priority to conserve the integrity of 
the natural communities in coastal regions. 
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