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ABSTRACT 

This study examined status and the population density of Spot-billed pelican from October 2010 to September 

2012 in Pulicat Lake. Statistical analyses enabled distinctions to be made between pelican density with month, 

season, habitat, environmental factors and prey abundance. The analysis revealed spatial and temporal 

differences in pelican density in Pulicat Lake. Pelican populations were recorded in five different habitats. The 

freshwater habitat (2.18 km
2
) supported the highest density followed by mudflat (0.50 birds km

2
), river mouth 

(0.29 birds/km2), open water (0.028 birds/km2) and tidal flats (0.027 birds/km2). Population showed monthly, 

yearly and seasonal variations in numbers and densities in all habitats. Environmental factors and prey 

abundance greatly affects population density of pelicans and were considered to be influencing factor in Pulicat 

Lake. Within-site distribution of pelicans depends mainly on the movements of fish, which in turn is affected by 

meteorological parameters. On the other hand the occurrence of pelicans on this lake also much depended on 

ecological conditions in other nearby wetlands. It appears that pelicans present in freshwater habitats have 

favorable ecological conditions. The Pulicat Lake provides a mosaic of varying habitat conditions, essential for 

the population of Spot-billed Pelicans. However, the status of the Spot-billed Pelican in the Pulicat Lake 

appears to be a breeding resident. 
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INTRODUCTION 

The Spot-billed Pelican or Grey pelican Pelecanus 

philippensis was once widespread in Asia, but now 

limited to Sri Lanka, India and Cambodia with a 

recent suspected record from Sumatra (Silvius, 1986; 

Verheugt et al., 1993). Its range extends between 1, 

29,000 and 1, 81,000 km
2
 (BirdLife International, 

2000; 2001, Elliott, 1992; Ali and Ripley, 1987). Sri 

Lanka, Cambodia and Sumatra host 8,500 individuals 

of the species (Thomas, 1964; Scott, 1992; Archibald, 

1992; Carr, 1993; Mundkur and Taylor, 1993; Silvius, 

1986; Verheugt et al., 1993; BirdLife International 

2000; 2001). The population in India is estimated to 

be 6000–7000 birds and the global population is 

estimated to be 13,000–18,000 (BirdLife International 

2001; Anon, 2006). In India, it is presently distributed 

in southern and north-eastern India (BirdLife 

International, 2000). Due to its progressive decline, 

(BirdLife International, 2000; 2001) the species wad 

listed as globally threatened under the vulnerable 

category until 2005. However, thereafter the numbers 

began to increase and it is now placed in the near-

threatened category (Kannan and Pandiyan, 2013). 

The Species Survival Commission (SSC) and the 

Pelican Specialist Group have strongly urged for 

studying the species in depth in India (Crivelli and 

Schreiber 1984; Collar et al., 1994; Crivelli and 

Anderson, 1996; BirdLife International, 2003; Crosby 

and Chan, 2006). In 2000-2003 estimated the 

population to be between 2850 and 3700 individuals 

in south India (Kannan and Manakadan, 2005). 

Waterbird communities have been examined in many 

studies for annual variations in abundance and species 

composition. The composition indicates the 

biogeography of the region (DuBowy, 1988; Colwell, 

1993; Weller, 1999; Colwell and Taft, 2000; 

Guadagnin et al., 2005; Munguia et al., 2005; 

Romano et al., 2005; Junk et al., 2006; Iriondo  et al., 

2007; Vilella and Baldassarre, 2010; Khan, 2010; 

Cappelle et al., 2010; Russell et al., 2014), macro 

benthos (Kowenberg, 1993; Mercier and Mc Neil, 

1994; Chapman, 2002; Mooraki et al., 2009; Mulani 

et al., 2009). 

http://www.alliedacademies.org/international-journal-of-pure-and-applied-zoology/
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One of the strongholds of the species in southern 

India is the Pulicat Lake. In this paper we provided 

information about the population and habitat use of 

the Spot-billed Pelican Pelecanus philippensis in 

Pulicat Lake. Spot-billed Pelicans are mobile (Elliott, 

1992) and this is considered in the estimate of 

numbers. Estimation of population size can provide a 

strong foundation for the conservation of bird species  

and   promote   better  knowledge on  the  

species (Bibby et al., 2000) and to determine change 

in population size from time to time for better 

management operations. Little is known about 

population density of spot-billed pelicans in Pulicat 

Lake despite its large size and as a significant strong-

hold of this species. Lack of information on spot-

billed pelican populations in the Pulicat Lake 

seriously hampers informed conservation decisions. 

Our objective was to conduct population studies to 

estimate the density of spot-billed pelican across 

Pulicat Lake and to suggest conservation measures. 

METHODS 

Pulicat Lake is located in the east  coast  of  India (13˚  

40’  00’’  N;  80˚  11’ 00 E)  and  is  shared between 

the states of Andhra Pradesh  and  Tamil Nadu 

(Figure 1).    

 

 

Figure 1. Map showing the study area the Pulicat Lake. 

It covers a total area of 720 km
2
 of which 461 km

2
 

forms water spread area. The annual rainfall ranges 

from 1000 mm to 1500 mm.  The majority of rains are 

received during the north-east monsoon from October 

and December. Average annual temperature is 28˚C; 

with a mean maximum of 36˚C and mean minimum 

of 29˚C. The lake possesses high bird species 

diversity and large concentrations of birds. A total of 

251 bird species was recorded from Pulicat Lake, of 

these, 110 bird species were waterbirds (Kannan et 
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al., 2008) including some globally threatened species 

such as Oriental Darter, Painted Stork, Black-headed 

Ibis, Lesser Flamingo, Black Tern, Black-bellied 

Tern, Black-tailed Godwit, Eurasian Curlew, Greater 

Spotted Eagle, White-Rumped Vulture and Long-

billed Vulture (Islam and Rahmani, 2005).  

Pulicat is a brackish water lake consists of five 

predominant habitat types such as mudflats (267.9 

km
2
), tidal flats (82.2 km

2
), river mouth (6.5 km

2
), 

open water (99.6 km
2
), and freshwater (4.9 km

2
). The 

mudflats in Pulicat Lake are either submerged or 

exposed depending on the rainfall and strong tidal 

influence with a maximum depth of 40 cm. Tidal flats 

are covered and exposed by tides and is located close 

to sea mouths of Pulicat Lake with a maximum depth 

of 50 cm, Open water is a pelagic type habitat away 

from the influence of shore with a maximum depth of 

about 5 m, the River mouth in Pulicat Lake is actually 

the delta where the river water flows into the lake, 

freshwater habitats are like ponds and tanks adjoining 

the Pulicat Lake with maximum depth of 5 m.  

While many methods of assessing avian 

population are available (Ralph and Scott, 1981; 

Ralph et al., 1995, Bibby et al., 1998; 2000; Bennun 

and Howell, 2002; Gilbert et al., 1998; Steinkamp et 

al., 2003; Greenwood, 1991; Sutherland, 1996), 

population studies on spot-billed pelicans were mostly 

dependent on congregation count (Neelakandan, 

1971a; 1971b; Guttikar, 1978; Perennou and 

Mundkur, 1992; Johnson et al., 1993; Mundkur and 

Taylor, 1993; Krishnan, 1993; Mundkur, 1994; 

Perennou et al., 1994; Riyazuddin, 1994; Talukdar, 

1994; Subramanya, 1995; Talukdar, 1995a; 1995b; 

Kannan and Manakadan, 2005). For large and 

gregarious birds such as pelicans, estimates of the 

population may be derived from congregations, 

especially at roost and nest sites (Bibby et al., 1992; 

Sutherland, 1996). Counting colonial birds and larger 

and more visible species is relatively easy as they 

congregate and concentrate in conspicuous 

aggregations and stationary flocks can be counted 

directly (Gregory et al., 2004; Verner 1985). 

Therefore, we used total count for assessing 

pelican population in Pulicat Lake as there is 

exceptional visibility and the species larger which 

allowed easy counting.  Monthly surveys were carried 

out by travelling to all the places throughout the lake 

(covering 720 km
2
) using two-wheeler, boats and 

walking along the margins of the lake. To reduce the 

variability and to increase the precision of counts the 

lake was stratified (compartmentalized) into three 

zones viz., south, central and north assuming that all 

pelicans seen are tallied in the entire stretch of each 

zone during the survey. Surveys were carried out 

immediately after sunrise and normally from 0600 to 

1000 hrs (Dawson, 1981) and were not carried out 

during rainy days.  To avoid overestimate or 

underestimate on counts of pelicans we repeated the 

counts of the flock for a maximum of four times, of 

which the highest and the second highest count was 

taken as the final count of the flock thereby a 

complete count of all pelicans present at each habitat 

was obtained. To avoid disturbance while counting 

we maintained a distance of about 50 m from the 

pelican congregation areas. A total of 120 survey 

visits was made to all three zones with an average of 

60 visits per habitat in a month. The sampling for the 

population survey was opportunistic, however, there 

were on average of 60 counts per month consistent for 

2-years (2010-2011; 2011-2012) were used in the 

analysis. The total number of trips made in month did 

not vary among the habitat types, therefore the 

opportunities for Spot-billed Pelican population was 

approximately equal. Environmental parameters such 

as temperature, rainfall and humidity were collected 

from the nearest metrological station located in the 

Pulicat Lake, prey abundance was measured from the 

fishermen catches throughout Pulicat Lake.   

Population estimates were calculated as in the 

previous survey to ensure comparability. Thus, the 

total number of pelicans recorded in each zone (south, 

central and north) was used to calculate mean bird 

density for Pulicat Lake following (Greenwood, 

1991). SPSS (Statistical Package for Social Studies) 

version 16 was used for analyzing the data. One-way 

ANOVA was used to compare mean yearly, monthly, 

season and habitat wise population densities. Non 

parametric Mann-Whitney tests were performed for 

the density analysis between first and second year. 

Similarly the same test was applied among habitats 

and season. We analyzed the influence of 

temperature, rainfall, humidity (i.e. Climatic) 

variability on the population of Spot-billed Pelican in 

Pulicat Lake. The influence of climatic effects on the 

pelican population was assessed using records of the 

species in different habitats and seasons. Pearson 

correlation analysis was used to test the influence of 

temperature, rainfall and humidity on Spot-billed 

Pelican density between years, months, seasons and 

habitats. Statistical inferences were made using (Sokal 

and Rolf, 1981). Significance of all tests was assessed 

at α 0.01 and 0.05 level. 
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RESULTS 

From the data collected over the two year period 

(October 2010 – September 2012) the status of the 

Spot-billed Pelican in the Pulicat Lake-Nelapattu area 

appears to be a ‘breeding resident’. However, 

seasonal fluctuations in numbers indicate that the 

pelicans could be undertaking local or even irregular, 

long distance movements, or, there could even be 

seasonal influxes of pelicans from other populations 

into Pulicat Lake. The nearest breeding or major 

feeding ground for pelicans to Pulicat-Nelapattu is 

Vedanthangal (c. 150 km) in the south and 

Uppalapaddu-Kolleru (c. 300 km) in the north.    

Overall, the density in 2010-2011 was 0.65 

birds/km
2
 and in 2011-2012 was 0.56 birds/km

2
; 

among habitats the density was highest in freshwater 

2.18 birds/km
2
 and the lowest was in open water 

0.028 birds/km
2
 and in tidal flat 0.027 birds/km

2
. The 

density in the mudflat was 0.50 birds/km
2
 and in the 

river mouth 0.29 birds/ km
2
 (Figure 2). Among 

seasons, the highest was recorded in post-monsoon 

0.92 birds/km
2
 and the lowest was in monsoon 0.26 

birds/km
2
. The density in summers was 0.78 

birds/km
2
 and pre-monsoon 0.44 birds/km

2
 (Figure 3). 

Across habitat the density was highest in freshwater 

2.18 birds /km
2
 followed by mudflat 0.5 birds /km

2
. 

The density of pelicans in other habitats was 0.29 

birds /km
2
 in river mouth and 0.02 birds /km

2
 in tidal 

flat and open water respectively (Fig 4). Freshwater 

habitat supported relatively higher number of 

pelicans, in both the study period. However, in Pulicat 

Lake, the largest congregation of pelicans seen during 

the 2010 - 2012 season consisted of 1513 birds in 

January 2011and in the following year 694 birds in 

January 2012. Pelicans bred at Nelapattu only and the 

largest congregation of pelicans seen in Pulicat Lake 

during 2010-2012 other than January was 107 in 

March (2011), 137 in April (2011), 323 in (May 

2011), 245 in June (2011), 154 in July (2011), 117 in 

November (2011), 515 in December (2011), 262 in 

February (2012), 127 in June (2012) 91 and 97 in July 

and September (2012). Due to sufficient rainfall 

during 2010-2012, pelicans bred at Nelapattu. During 

2010-2012, a maximum of 1854 adults and 3708 

fledglings were recorded and in 2011-2012, a 

maximum of 793 adults and 1585 fledglings were 

recorded. Fishermen interviewed during the survey in 

the different areas of Pulicat Lake put the maximum 

number of pelicans seen in Pulicat Lake as c. 1500 

birds.  

One-way Analysis of variance (ANOVA) test 

showed that density of pelicans significantly varied 

between habitats (F = 8.754, df = 4, p < 0.000), 

temperature (F = 862.691, df = 4, p < 0.000; F = 

119.874, df = 1, p < 0.000), rainfall (F = 700.824, df 

= 1, p < 0.000; F = 76.254, df =11, p = 0.000) and 

humidity (F = 304.945, df = 11, p = 0.000; F = 

136.597,df =3, p = 0.000) varied among months and 

season. The Mann-Whitney U test showed between 

year did not have any significance, whereas the 

density of pelicans between years, whereas the 

density of pelicans between mudflat and tidal flat (Z = 

-4.599, p = 0.000), followed by mudflat and open 

water (Z = -4.984, p = 0.000), mudflat and river 

mouth (Z = -4.093, p = 0.000) varied significantly at 

0.05 level (Table 1). Among seasons the density did 

not found significant at 0.05 levels (Table 1). The 

value against Pearson Correlation coefficient between 

population, habitat and other climatic factors was 

positive and therefore it is concluded that spot-billed 

pelican population at Pulicat Lake dependent on 

habitat and other climatic factors (Table 2).     

The climate in Pulicat Lake remains consistent 

throughout the year with minor variations between 

years. The mean monthly temperature, rainfall and 

humidity ranged from (34.5 ± 0.008˚ C), the rainfall 

(58.3 ± 0.00 mm), the humidity (77.4 ± 0.0 %) with 

increased pattern in the month of May, July and 

November. Mann-Whitney U tests shows that both 

the occurrence and population density did not vary 

significantly. As for the weather regime, only 

temperature was positively correlated with the 

population (r = 0.664, p = 0.000, n = 120) and with 

season (r = 0.212, p = 0.020, n = 120), rainfall and 

humidity show significant negative correlation with 

the population, (r = - 0.555, p = 0.000, n = 120), (r = - 

0.788, p = 0.000, n = 120), whereas the rainfall and 

humidity showed positive correlation (r = 0.553, p = 

0.001, n= 120) suggesting that the population in 

general was independent of the parameters studied 

(Table 2). Further, the multiple regression analysis 

revealed that among the independent variables tested, 

temperature explained 25.7% in mudflat habitat, 

rainfall explained 36.2 % in river mouth habitat, 

rainfall and humidity explained 28.4 % in freshwater 

habitat, influencing pelican density in Pulicat Lake 

and showed linear relationship, suggesting that 

pelican density in Pulicat Lake varying due to 

temperature, rainfall and humidity. Further, the 

pelican population density is particularly influenced 

by the prey abundance the fish species Liza subviridus 

and Nematalosa nasus explained by 3.6% (Table 3). 
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Figure 2. Density of Spot-billed Pelican in Pulicat Lake across months in 2010-2012. 
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Figure 3. Density of Spot-billed Pelican in Pulicat Lake among seasons in 2010-2012. 
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Figure 4. Density of spot-billed pelican in Pulicat Lake in various habitats. 

 

Table 1. Density of Spot-billed Pelican in Pulicat Lake between years and habitat types. 

Source Mann-Whitney U Wilcoxon W Z p  

2010-2011 & 2011-2012  0.001 0.003 -0.434 0.664 

Mudflat & Tidal flat  65.500 365.500 -4.599 0.000* 

Mudflat & Open water 50.000 350.000 -4.984 0.000* 

Mudflat & River mouth 98.000 398.000 -4.093 0.000* 

Mudflat & Freshwater 252.500 552.500 -0.735 0.462 

Tidal flat & Open water  210.000 510.000 -1.681 0.093 

Tidal flat & River mouth 166.000 466.000 -2.775 0.006 

Tidal flat & Freshwater 184.500 484.500 -2.175 0.030 

Open water & River mouth 236.000 536.000 -1.335 0.182 

Open water & Freshwater 153.000 453.000 -2.951 0.003 

River mouth  & Freshwater 154.000 454.000 -3.130 0.002 

Table 2. Pearson Correlation analysis of density of pelicans and other parameters. 

Source 
Pearson 

Correlation 
Density Year Month Season Habitat Temperature Rainfall 

Year r -0.028       

 p 0.760       

 N 120       

Month r 0.008 0.000      

 p 0.934 1.000      

 N 120 120      

Season r 0.045 0.000 0.777**     

 p 0.628 1.000 0.000     

 N 120 120 120     

Habitat r 0.307** 0.000 0.000 0.000    

 p 0.001 1.000 1.000 1.000    
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 N 120 120 120 120    

Temperature r -0.016 
-

0.033 
0.664** 0.212* 0.000   

 p 0.861 0.717 0.000 0.020 1.000   

 N 120 120 120 120 120   

Rainfall r -0.121 
-

0.003 

-

0.555** 

-

0.512** 
0.000 -0.193*  

 p 0.188 0.976 0.000 0.000 1.000 0.034  

 N 120 120 120 120 120 120  

Humidity r 0.025 
-

0.022 

-

0.788** 

-

0.461** 
0.000 -0.849** 0.553** 

 p 0.788 0.810 0.000 0.000 1.000 0.000 0.000 

 N 120 120 120 120 120 120 120 

**Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed).  

 

Table 3. Summary output of multiple regression equation model to explore the relationship between spot-billed 

pelican density in different habitats and spatio-temporal attributes and abundance of fish species. 

Set Group Variables Coefficient ± SD p Model r
2
 Model p 

1 Mudflat Constant 12.533 ± 6.548 0.071 25.7 0.045 

  Temperature -0.3143 ± 0.1277 0.024   

2 River mouth Constant 1.315 ± 1.278 0.315 36.2 0.003 

  Rainfall 0.004560 ± 

0.001315 

0.002   

3 Freshwater Constant -64.14 ± 24.55 0.017 28.4 0.033 

  Temperature 1.2140 ± 0.4789 0.020   

  Rainfall -0.03204 ± 0.01195 0.015   

  Humidity 0.5128 ± 0.1870 0.013   

4 Prey Constant 660.0 ± 376.7 0.083 3.6 0.182 

  Liza subviridus -0.7625 ± 0.3868 0.051   

  Oreochromis 

mossambica 

1.4226 ± 0.4839 0.004   

 

DISCUSSION 

Estimates of the population of pelicans in the Pulicat-

Nelapattu area by earlier workers were mainly based 

on the counts at Nelapattu a breeding site near Pulicat 

Lake.  Nagulu (1983) recorded 500-600 adults in 

1980-1981 of which 150 pairs bred, and 400-500 pairs 

in 1981-1982 of which 300 pairs bred.  Philip et al. 

(1998) counted 795 adults and 120 chicks in March 

1997. Perennou and Santharam (1990a, b) recorded 

382 birds (including some young) in 1989, followed 

by 570 birds (including several young) in the 

following month.  Perennou (1990) reports of counts 

of c. 450 birds in 1988 and 1989; Santharam (1993) 

recorded less than 100 nesting pairs in 1989-1990, 

and cautioned about the decline of the pelicanry, 

which now appears to be unfounded and Johnson et 

al. (1993) reports of counts of 382, 863, 253 and 560 

for the years 1988-1991.  Compiled data from forest 

department records (Sharma and Raghavaiah, 2002) 

show that the pelican have bred at Nelapattu from the 

years 1991-1992 till 1989-1990, with more than 1000 

breeding birds during some years. Breeding did not 

occur during 1999-2000 and 2000-2001, attributed to 

the low rainfall. 

All the above records suggest annual variations in 

the number of pelicans nesting at Nelapattu.  These 

variations could be due to a number of factors, such as 

quantum of rainfall, availability of nesting trees and 
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food availability, major factors that are generally 

known to affect breeding activity. However, the 

numbers recorded could have also varied due to the 

fact that many of the estimates were based on one 

time visits, carried out at different times of the day 

and months of the breeding season  fewer birds in 

the mornings and early part of the breeding season. 

Therefore it is necessary to visit pelican colonies at 

least thrice a season to estimate the population as 

pelicans breed asynchronously (Crivelli et al., 1998). 

The counts could further vary due to the areas covered 

and observer bias (Anon, 1983), e.g., fully fledged 

young without the parents are mistaken for adults by 

even seasoned birdwatchers in Nelapattu.      

Few publications cite the numbers of pelicans 

seen in Pulicat Lake (and its adjoining areas), and 

pertain to the central zone of Pulicat Lake (Nagulu, 

1983; Rao and Mohapatra, 1993; Philip, 1995). Low 

numbers of Spot-billed Pelican encountered after in 

March probably due to emigration. The first migrating 

birds arrived after November and the population 

increased. Afterwards, until the end of December 

population changes were mainly due to breeding 

birds. The increase of the population observed in 

January. April and June were due to appearance of 

young birds raised in the nearby breeding site 

(Nelapattu). Latter in April numbers decreased due to 

migration the population that remained after June 

probably over-summer in the Pulicat Lake.    

Additionally, it would also have been ideal to 

continue the census for another two years, as pelican 

species tend to show high degrees of unexplained 

variance in densities over an area, largely due to their 

clumped population distribution (Din and Eltringham, 

1974).  Of these, since pelicans are only occasional 

visitors or breeders in Vedanthangal (Sanjeeva Raj, 

1956; Shaw, 1959; Nagulu and Rao, 1983; Paulraj 

and Gunasekaran, 1988; Santharam, 1985; Santharam 

and Menon, 1991; Venkatraman, 1996), there is in 

fact no nearby known major pelican site towards the 

south or west of Pulicat Lake. 

Spot-billed Pelican population was more strongly 

influenced with local climatic conditions. Local 

climate related to the demography of species that 

forage and disperse locally is reported in shags, gull 

and boobies (Frederiksen et al., 2004; Velarde et al., 

2004). Climate is reported to have large impacts on 

biological systems and on individuals, populations, 

communities and ecosystems (Root et al., 2003; 

Araujo and Rahbek, 2006). Evidence of the influence 

of climate on population and community dynamics is 

abundant (Lima et al., 2001; Thomas et al., 2004).  

Pulicat Lake contains and supports a total of 

about 3000 species including flora and fauna, and 

about nearly 2, 00,000 birds (abundance), and about 5 

species with 1% bio-geographic population, and 12 

numbers of threatened birds, and 29 species of raptors 

(Kannan and Pandiyan, 2013; Kannan et al., 2008). 

Therefore conservation of the species and ecosystem 

as well must be at various levels from local to global 

level. To attain international importance for a species 

and thus protection as a Ramsar Site under the 

Convention on Wetlands of International Importance 

or as a Special Protection Area (SPA) under the EC 

Directive 79/409 on the Conservation of Wild Birds 

(Birds Directive), a site must ‘regularly’ support a 

sufficient number of waterbirds to meet the 1% 

threshold qualifying levels. The Pulicat Lake 

regularly holds various waterbirds including 

shorebirds results ornithological value increases 

greatly when the whole surrounding wetland 

ecosystem system is taken into account. Therefore 

Pulicat Lake shall be recognized under ‘Ramsar 

Convention’ and should be monitored on regular basis 

due to rapid population changes in the Spot-billed 

Pelicans and in other shorebirds which are migrating 

from continent to continent. Sadly, due to increasing 

human population and hunger for land over the years, 

the need and care for this lake is drastically 

diminishing. Despite its ecological, economic, social 

and cultural importance, the Pulicat Lake is under 

serious pressure (Kannan and Pandiyan, 2014). 

As pelicans are highly mobile, they can move in 

and out of the study area in large numbers if 

conditions are not conducive to feeding (Williams and 

Borello, 1997). These emigrations create real 

fluctuations in numbers. The number of breeding 

Spot-billed Pelicans at Nelapattu varies markedly and 

this can be related to lake conditions. When 

conditions are ideal for feeding, Pulicat attract more 

than 300-500 birds. However species fluctuations in 

numbers breeding are probably driven by the 

availability of food (Kingsford et al., 1999) or nest 

sites (Clauss, 1972; Berry et al., 1973). However, we 

suggest that protocols need to be established to 

standardize the counting and monitoring of Spot-

billed Pelicans and the overall range of these species 

need to be established in Pulicat Lake complex. The 

population of Spot-billed Pelicans appears to be 

discrete as there are no other breeding sites within the 

Pulicat Lake range, then for the Spot-billed Pelicans 

an estimate of 1854 to 793 individuals might be 

acceptable. The variation in numbers indicates that 

there is a mass movement in and out of the study area. 

Banding studies may elucidate migration timing, 

routes, endpoints and mortality of Spot-billed 
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Pelicans. In addition to that satellite telemetry study 

could shed some insight into their true ranges and 

geographical boundaries for more accurate estimates 

of numbers.  

Environmental factors can play an important role 

in influencing pelican population. Weather in 

particular has various biological and ecological 

impacts in population of spot-billed pelican (Sparks 

and Tryjanowski, 2005; Saether et al., 2006). 

Therefore this study tried to look into the possibility 

of understanding the weather influence on spot-billed 

pelican population in Pulicat Lake. The pelicans 

breeding at Nelapattu Bird Sanctuary have showed 

positive relationship between number of birds visiting 

the sanctuary (Sharma and Raghavaiah, 2002). 

Results of the census and opportunistic visits 

indicate that during the monsoon period, the pelicans 

mostly concentrate in the central stretch of Pulicat 

Lake along the Sullurpet-Sriharikota road, especially 

between Kudri on the east and Sriharikota on the 

west. Pelicans forage and rest in an area of about 1-2 

km on either side of the road during this period. This 

stretch is probably preferred due to a combination of 

factors such as overall relative shallowness and 

mosaic makeup of the habitat due to the uneven 

nature of the terrain. Additionally, the presence of a 

number of culverts on the road creates water flows 

and forms pools in which fish take shelter, especially 

when water levels recede. All these conditions create 

ideal fishing grounds for pelicans and many other 

piscivorous birds. The apparent total absence of 

poaching along this open stretch of road (poachers 

and transport of catch easily detected) could be 

another reason for the congregation of pelicans. Most 

of the fishermen interviewed during the survey all 

over Pulicat Lake also stated that pelicans largely 

congregate in this part of Pulicat Lake during the 

monsoon season. 

As the mudflats and northern parts of Pulicat 

Lake commence to dry up by February, the birds 

move southwards to the area of Pulicat Lake between 

Beripeta of Sriharikota Island and Venadu Island 

(central zone). These areas lie around the border 

between the southern lagoon and the northern flats, 

and are relatively shallower than areas further south. 

More sightings are from the central zone, possibly due 

to the low levels of human disturbance on this portion 

of the lake. Pelicans also move to the freshwater 

irrigation tanks around March and stay there till the 

tank dries up completely by the end of April or later. 

Besides occasional bouts of feeding, the tank is 

largely used as a rest site, mostly on a small islet in 

the center of the tank. Other important site for 

pelicans during summer are the water-bodies in 

Sriharikota Island, especially Urugayya and 

Katankayya lakes and the inlets or creeks cutting into 

the Sriharikota Island both from the Bay of Bengal 

and Pulicat Lake.  

REFERENCES  

Ali, S. and Ripley, S.D., 1987. Compact handbook of 

the birds of India and Pakistan. Oxford University 

Press, Delhi.  

Anon., 1983. The California Brown Pelican Recovery 

Plan. US Fish and Wildlife Service, Portland, 

Oregon.  

Anon., 2006. Globally Threatened Bird Forum: 

Threatened Asian Birds at www.birdlife.org. The 

Babbler., 18: 14. 

Araujo, M.B. and Rahbek, C., 2006. How does 

climate change affect biodiversity? Science., 313: 

1396-1397. 

Archibald, G., 1992. A bird’s eye view of Cambodia. 

ICF Bugle., 18: 1-3. 

Bennun, L. and Howell, K., 2002. Birds. In: Davis S 

(eds). African forest biodiversity: a field survey 

manual for vertebrates. Earthwatch Europe, 

Oxford, UK, pp. 121-161. 

Berry, H.H., Stark, H.P. and Van Vuuren, A.S., 1973. 

White Pelicans Pelecanus onocrotalus breeding 

on the Etosha Pan, South West Africa, during 

1971. Madoqua Series., 1: 17-31. 

Bibby, C.J., Burgess, N.D., Hill, D.A., 1992. Bird 

Census Techniques.  Published for RSPB and 

BTO.  Academic Press, San Diego.  

Bibby, C.J., Burgess, N.D., Hill, D.A., Mustoe, S.H., 

2000. Bird Census Techniques, Second Edition. 

Academic Press, London.  

Bibby, C.J., Jones, M., Marsden, S., 1998. Expedition 

Field Techniques BIRD SURVEYS. Published by 

the Expedition Advisory Centre Royal 

Geographical Society, London.   

BirdLife International., 2000. Threatened Birds of the 

World. Lynx Edicions, Spain and BirdLife 

International. 

BirdLife International., 2001. Threatened Birds of 

Asia: The BirdLife International Red Data Book. 

Part A. Cambridge, UK, BirdLife International.  

BirdLife International., 2003., Saving Asia’s 

threatened birds: a guide for government and civil 

society. BirdLife International, Cambridge, UK.  



Vaithianathan Kannan and Jeganathan Pandiyan                                                     Int. J. Pure Appl. Zool., 4(1): 33-45, 2016 

42 

Cappelle, J., Girard, O., Fofana, B., Gaidet, N. and 

Gilbert, M., 2010. Ecological modelling of the 

spatial distribution of wild waterbirds to identify 

the main areas where avian influenza viruses are 

circulating in the Inner Niger Delta, Mali. 

Ecohealth, 7: 283-293. 

Carr, P., 1993. Bird observations from the southern 

reaches of the Tonle Sap Lake in central 

Cambodia from April 9th to 16th June 1993.   

Chapman, M.G., 2002. Patterns of spatial and 

temporal variation of macrofauna under boulders 

in a sheltered boulder field. Aust. J. Ecol., 27: 

211-228. 

Clauss, B., 1972. Pelicans at Lake Ngami. Ostrich, 

43: 176. 

Collar, N.J., Crosby, M.J. and Stattersfield, A.J., 

1994. Birds to watch 2: the world list of 

threatened birds. Cambridge, UK: BirdLife 

International (BirdLife Conservation             

Series 4).  

Colwell, M.A., 1993. Shorebird community patterns 

in a seasonally dynamic estuary. Condor, 95: 104-

114. 

Colwell, M.A. and Taft, O.W., 2000. Waterbird 

communities in managed wetlands of varying 

water depth.  Waterbirds 2000, 23: 45-55. 

Crivelli, A.J. and Anderson, D., 1996. 

WI/BirdLife/SSC Pelican Specialist Group. In: 

Species: 130. Species Survival Commission, 

IUCN.  

Crivelli, A.J. and Schreiber, R., 1984. Status of the 

Pelecanidae. Biol. Conser, 30: 147-156. 

Crivelli, A.J., Hatzilacou, D. and Catsadorakis, G., 

1998. The breeding biology of the Dalmatian 

Pelican Pelecanus crispus. Ibis, 140: 472-481. 

Crosby, M.J. and Chan, S., 2006. Threatened 

waterbird species in eastern and southern Asia 

and actions needed for their conservation. In: 

Boere GC, Galbraith CA, Stroud DA (eds) 

Waterbirds around world.). The Stationary Office, 

Edinburgh, UK, pp. 332-338. 

Dawson, D.G., 1981. Counting Birds for a Relative 

Measure index of Density. In: Ralph CJ, Scitt JM 

(eds) Estimating the Number of Terrestrial Birds. 

Studies in Avian Biology , 6: 12-16. 

Din, N.A., Eltringham, S.K., 1974. Breeding of the 

Pink-backed Pelican Pelecanus rufescens in 

Ruwenzori National Park, Uganda. Ibis, 116: 477-

493. 

DuBowy, P.J., 1988. Waterfowl communities and 

seasonal environments: temporal variability in 

interspecific competition. Ecology, 69: 1439-

1453. 

Elliot, A., 1992. Family Pelicanidae (Pelicans). In: del 

Hoyo J, Elliott A, Sargatal J (eds) Handbook of 

the birds of the world. Volume 1. Ostrich to 

ducks. Lynx Edicions, Barcelona. pp. 290-311. 

Frederiksen, M., Harris, M.P., Daunt, F. and Rothery, 

P., Wanless, S., 2004. Scale-dependent climate 

signals drive breeding phenology of three seabird 

species. Glob Change Biol, 10: 1217-1221.  

Gilbert, G., Gibbons, D.W. and Evans, J., 1998. Bird 

Monitoring Methods. RSPB, Sandy.  
 

Greenwood, J.J.D., 1991. Estimating the total number 

and its confidence limits. Bird Study, 39: 35-37. 

Gregory, R.D., Gibbobs, D.W. and Donald, P.F., 

2004. Bird Census and Survey techniques. In: 

Sutherland WJ, Newton I, Green RE (eds) Bird 

Ecology and Conservation: A Handbook of 

Techniques. Oxford University Press, Oxford, pp. 

17-56. 

Guadagnin, D.L., Peter, Â.S., Perello, L.F.C. and 

Maltchik, L., 2005. Spatial and temporal patterns 

of waterbird assemblages in fragmented wetlands 

of southern Brazil. Waterbirds, 28: 261-272. 

Guttikar, S.N., 1978. Lost pelicanry. J. Bombay Nat. 

Hist. Soc., 75: 482-484. 

Iriondo, M.H., Paggi, J.C. and Parma, M.J., 2007. The 

Middle Paraná River: limnology of a subtropical 

wetland. In: Beltzer AH, Quiroga MA (eds) Birds. 

Springer-Verlag, Berlin-Heidelberg, pp. 353-377. 

Islam, M.Z. and Rahmani, A.R., 2004. Important Bird 

Areas in India: Priority Sites for Conservation, 

Indian Bird Conservation Network. Bombay Nat. 

Hist. Soc.,and Birdlife Int., pp. 157-158. 

Johnson, J.M., Perennou, C. and Crivelli, A.J., 1993. 

Towards the extinction of the Spot-billed Pelican 

Pelecanus philippensis. In: Moser M, van Vessem 

J (eds) Wetland and Waterfowl conservation in 

south and west Asia. IWRA Spec. Publ. No.25, 

AWB Publ. No. 85. Slimbridge, UK, pp. 92-94. 

Junk, W.J., Brown, M., Campbell, C., Finlayson, M., 

Gopal, B., Ramberg, L. and Warner, B.G., 2006. 

The comparative biodiversity of seven globally 



Vaithianathan Kannan and Jeganathan Pandiyan                                                     Int. J. Pure Appl. Zool., 4(1): 33-45, 2016 

43 

important wetlands: a synthesis. Aquat Sci, 68: 

400-414. 

Kannan, V. and Manakadan, R., 2005. Status and 

distribution of the Spot-billed Pelican Pelecanus 

philippensis in southern India. Forktail, 21: 9-14. 

Kannan, V. and Pandiyan, J., 2013. A review on the 

spot-billed pelican Pelecanus philippensis 

literature. Front Biol, 8: 333-352. 

Kannan, V. and Pandiyan, J., 2014. Why Pulicat Lake 

needs global importance? Abstract in the National 

Seminar on Conservation of Animal Biodiversity 

and Environmental Monitoring held at Vikrama 

Simhapuri University P.G. Centre, Kavali, 

Andhra Pradesh on 11-12
 
March 2014 Organized  

By Department of Zoology, Vikrama Simhapuri 

University P.G. Centre, Kavali, Andhra Pradesh, 

pp. 81-82. 

Kannan, V., Manakadan, R., Rao, P., Mohapatra, 

K.K., Sivakumar, S. and Santharam, V., 2008. 

The waterbirds of Pulicat Lake, Andhra Pradesh-

Tamil Nadu, India including those in the 

adjoining wetlands and heronries.  J Bombay Nat 

Hist Soc, 105: 162-180. 

Khan, T.N., 2010. Temporal changes to the 

abundance and community structure of migratory 

waterbirds in Santragachhi Lake, West Bengal, 

and their relationship with water hyacinth cover. 

Curr. Sci.,  99: 1570-1577. 

Kingsford, R.T., Curtin, A.L. and Porter, J., 1999. 

Water flows on Cooper Creek in arid Australia 

determine ‘boom’ and ‘bust’ periods for 

waterbirds. Biol Conser, 88: 231-248. 

Kowenberg, J.H.M., 1993. Copepod distribution in 

relation to seasonal hydrographic and spatial 

structure in the North-Western Mediterranean 

(Gulf du Lion). Estuar. Coast Shelf Sci., 38: 69-

90. 

Krishnan, M., 1993. The Aredu Pelicanry-A factual 

rejoinder. Blackbuck, 9: 44-46. 

Lima, M., Julliard, R., Stenseth, N.C. and Jaksic, 

F.M., 2001. Demographic dynamics of a 

neotropical small rodent (Phyllotis Darwini): 

feedback structure, predation and climatic factors. 

J. Anim. Ecol., 70: 761-775. 

Mercier, F. and Mc Neil, R., 1994. Seasonal variation 

in intertidal density of invertebrate prey in a 

tropical lagoon and effects of shorebird predation. 

Can. J. Zool., 72: 1755-1763. 

Mooraki, N., Sari, A.E., Soltani, M. and Valinassab, 

T., 2009. Spatial distribution and assemblage 

structure of macrobenthos in a tidal creek in 

relation to industrial activities. Int J Envi Science 

& Technology, 6: 651-662. 

Mulani, S.K., Mule, M.B., Patil, S.U., 2009. Studies 

on water quality and zooplankton community of 

the Panchganga River in Kolhapur city. J. 

Environ. Biol., 30: 455-459. 

Mundkur, T., Taylor, V., 1993. Asian Waterfowl 

Census, 1993. AsianWetland Bureau and 

International Waterfowl and Wetlands Research 

Bureau. Kuala Lumpur, Malaysia and Slimbridge, 

UK. 

Mundkur, T., 1994. Waterbird studies. Asian Wetland 

News, 7: 19. 

Munguia, P., Lopez, P. and Fortes, I., 2005. Seasonal 

changes in waterbird habitat and occurrence in 

Laguna de Sayula, Western Mexico. Southwest 

Nat., 50: 318-322. 

Nagulu, V. and Rao, J.V.R., 1983. Survey of South 

Indian Pelicanry. J. Bombay Nat. Hist. Soc., 80: 

141-143. 

Nagulu, V., 1983. Feeding and breeding biology of 

Grey Pelican at Nelapattu Bird Sanctuary in 

Andhra Pradesh, India. Ph.D. Thesis. Osmania 

University, Hyderabad, India.  

Neelakandan, K.K., 1971a. The pelicanry at 

Kolamuru. Newsletter for Birdwatchers, 11: 1-3. 

Neelakandan, K.K., 1971b. In memoriam: Kolleru 

pelicanry. Newsletter for Birdwatchers, 11: 7-8. 

Paulraj, S. and Gunasekaran, G., 1988. The 

Vedanthangal water-bird sanctuary: A new 

breeding ground for pelicans and painted storks. 

J. Bombay Nat. Hist. Soc., 85: 414-415. 

Perennou, C., 1990. Some comments on the Indian 

Waterfowl Counts, 1987 and 1988. Wetlands and 

Waterfowl Newsletter, 2: 17-24. 

Perennou, C. and Mundkur, T., 1992. Asian and 

Australasian waterfowl census 1992. Mid-winter 

waterfowl counts, January 1992. Slimbridge, UK, 

International Waterfowl and Wetlands Research 

Bureau, and Kuala Lumpur: Asian Wetland 

Bureau. 

Perennou, C. and Santharam, V., 1990a. An 

ornithological survey of some wetlands in south-

east India. Wetlands and Waterfowl Newsletter, 2: 

26-35. 



Vaithianathan Kannan and Jeganathan Pandiyan                                                     Int. J. Pure Appl. Zool., 4(1): 33-45, 2016 

44 

Perennou, C. and Santharam, V., 1990b. An 

ornithological survey of some wetlands in south-

east India. J. Bombay Nat. Hist. Soc., 87: 354-

363. 

Perennou, C., Mundkur, T., Scott, D.A., Follestad, A., 

Kvenild, L. 1994. The Asian Waterfowl Census: 

1987–91. AWB Publication No. 86. IWRB 

Publication No. 24. 

Philip, V.M., 1995. Birds of Pulicat Lake and 

kingfishers lured to death. Newsletter for 

Birdwatchers, 35: 45-47. 

Philip, V.M., Rao, A.N.J. and Sridhar, B.N., 1998. 

Birding at Nelapattu and Vedurupattu bird 

refuges, Andhra Pradesh. Newsletter for 

Birdwatchers, 38(1&2): 1-3. 

Ralph, C.J. and Scott, M., 1981. Estimating numbers 

of terrestrial birds. Studies in Avian biology No. 

6. Cooper Ornithological Society, USA.  

Ralph, C.J., Sauer, J.R. and Droege, S., 1995. 

Monitoring Bird Populations by Point Counts. 

www.rsl.psw.fs.fed.us/projects/wild/ 

gtr149/gtr_149.html. 1995, Accessed 7 Feb 2014. 

Rao, P. and Mohapatra, K.K., 1993. The wetland 

avifauna of Pulicat Bird Sanctuary, South India. 

In: Verghese A., Sridhar S., Chakravarthy A.K. 

(eds) Bird Conservation Strategies for the 

Nineties and Beyond. Ornithological Society of 

India, Bangalore. P. 11-14.  

Riyazuddin, S., 1994. Grey Pelican Pelecanus 

philippensis: overview of an endangered bird. 

Mayura, 11: 39-44. 

Romano, M., Barberis, I., Pagano, F. and Maidagan, 

J., 2005. Seasonal and inter-annual variation in 

waterbird abundance and species composition in 

the Melincué saline lake, Argentina. Eur. J. Wild 

Res., 51: 1-13. 

Root, T.L., Price, J.T., Hall, K.R., Schneider, S.H., 

Rosenzweig, C. and Pounds, J.A., 2003. 

Fingerprints of global warming on wild animals 

and plants. Nature, 421: 57-60. 

Russell, I.A., Randall, R.M. and Hanekorn, N., 2014. 

Spatial and temporal patterns of waterbird 

assemblages in the wilderness lakes complex, 

South Africa. Waterbirds, 37: 1-18. 

Saether, B.E., Grotan, V., Tryjanowski, P., Barbraud, 

C., Engen, S. and Fulin, M., 2006. Climate and 

spatio-temporal variation in the population 

dynamics of a long distance migrant, the White 

Stork. J. Anim. Ecol., 75: 80-90. 

Sanjeeva Raj, P.J., 1956. Occurrence of the 

Spottedbilled Pelican, Pelecanus philippensis 

Gmelin, in the Vedanthangal heronry. J Bombay 

Nat. Hist. Soc., 53: 703-704. 

Santharam, V., 1985. Checklist of birds of Madras 

area. Newsletter for Birdwatchers, 25(7&8): 7-8. 

Santharam, V., 1993. Nelapattu-Time to sound alarm. 

Mayura, 10: 34-35. 

Santharam, V. and Menon, R.K.G., 1991. Some 

observations on the waterbird populations of the 

Vedanthangal Bird Sanctuary. Newsletter for 

Birdwatchers, 31: 6-8. 

Scott, D.A., 1992. Survey of Cambodian wetlands, 26 

November to 5 December 1992. 

Sharma, P.K. and Raghavaiah, P.S., 2002. Effect of 

rainfall on Grey Pelican (Pelecanus philippensis) 

arriving and breeding at Nelapattu Bird 

Sanctuary, Andhra Pradesh. Indian Forester, 128: 

1101-1105. 

Shaw, E.O., 1959. Some birds of Chingleput district, 

Madras. J. Bombay Nat. Hist. Soc., 56: 637-638. 

Silvius, M.J., 1986. South-east Sumatra. Interwader 

Newsletter, 7: 7. 

Sokal, R.R. and Rolf, F.J., 1981. Biometry. W.H. 

Freeman and Company, New York.  

Sparks, T.H. and Tryjanowski, P., 2005. The 

detection of climate impacts: some 

methodological considerations. Int. J. Climatol., 

25: 271-277.    

Steinkamp, M., Peterjohn, B., Byrd, V., Carter, H., 

Lowe, R., 2003. Breeding season survey 

techniques for seabirds and colonial waterbirds 

throughout North America. Laurel, MD: 

Waterbird Monitoring Partnership, U.S. 

Geological Survey, Patuxent Wildlife Research 

Center.http://www.pwrc.usgs.gov/cwb/manual/. 

Accessed 7 Feb 2014. 

Subramanya, S. and Manu, K., 1996. Saving the Spot-

billed Pelican a successful experiment. Hornbill, 

2: 2-6. 

Subramanya, S., 1995. Save the Spot-billed Pelican. 

Asian Wetland News, 8: 31. 

Sutherland, W.J., 1996. Ecological Census 

Techniques.  A Handbook.  Cambridge University 

Press, Cambridge.  

Talukdar, B.K., 1994. The status of the Spot-billed 

Pelican in Assam, India. Oriental Bird Club Bull, 

30: 13-14. 

http://www.rsl.psw.fs.fed.us/projects/wild/%20gtr149/gtr_149.html.%201995
http://www.rsl.psw.fs.fed.us/projects/wild/%20gtr149/gtr_149.html.%201995
http://www.pwrc.usgs.gov/cwb/manual/


Vaithianathan Kannan and Jeganathan Pandiyan                                                     Int. J. Pure Appl. Zool., 4(1): 33-45, 2016 

45 

Talukdar, B.K., 1995a. Spot-billed Pelican in Assam. 

Oriental Bird Club Bull, 22: 46-47. 

Talukdar, B.K., 1995b. Pelicans fail to nest as normal 

at Kaziranga National Park in 1994. Oryx, 29: 

157. 

Thomas, C.D., 2004. Extinction risk from climate 

change. Nature, 427: 145-148. 

Thomas, W.W., 1964. A preliminary list of the birds 

of Cambodia.   

Velarde, E., Ezcurra, E., Cisneros-Mata, M.A. and 

Lavin, M.F., 2004. Seabird ecology, El Nino 

anomalies, and prediction of sardine fisheries in 

the Gulf of California. Ecol. Appl., 14: 607-625. 

Venkataraman, C., 1996. Studies on the colonial 

waterbirds and the characteristics of the lake of 

the Vedanthangal Bird Sanctuary. Thesis. Madras 

University, Madras, India.  

Verheugt,     W. J. M.,     Skov,     H.,   Danielsen,   F.,  

Suwarman, U., Kadarisman, R. and Purwoko, A., 

1993. Notes on the birds of the tidal lowlands and 

floodplains of South Sumatra province, Indonesia. 

Kukila, 6: 53-84. 

Verner, J., 1985. Assessment of counting 

techniques. Curr. Ornithol., 2: 247-302. 

Vilella, F.J. and Baldassarre, G.A., 2010. Abundance 

and distribution of waterbirds in the Llanos of 

Venezuela. Wilson J. Ornithol., 122: 102-115. 

Weller, M.W., 1999. Wetland Birds: Habitat 

Resources and Conservation Implications, 

Cambridge University Press, Cambridge.  

Williams, A.J. and Borello W.D., 1997. Pink-backed 

Pelican Pelecanus rufescens. In: Harrison J.A., 

Allan, D.G., Underhill, L.G., Herremans, M., 

Tree, A.J, Parker. V., Brown, C.J. (eds). The atlas 

of southern African birds. Volume 1. Non-

passerines Johannesburg: Birdlife South Africa. 

26-27. 

 


