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Executive Summary of the Research Project 

 

The present study was carried out in five different locations of salt pans in the Kodikarrai region, 

Nagapattinam District, east coast of Tamil Nadu, India. Worldwide salt production is currently 

230 million tons and exceeding the mark rapidly. The worldwide industries manufacture this 

huge quantity of salt not only for consumption but also for non-edible and industrial purpose. 

Almost sixty percentage of salt production in the whole world goes to the industrial usage. Only 

the remaining forty per cent is used for miscellaneous purposes that mostly constitute the 

application in the form of food additives. Hence it becomes essential to understand the different 

ways of salt production throughout the world. 

 

India is the third largest salt producing country in the world after China and USA with global 

annual production being about 230 million tones. The production of salt during 1947 was 1.9 

million tones which has increased tenfold to record 20 million tons during 2005. 

In a very short period of time sufficiency was achieved (in 1953) and made a dent in the export 

market. Since then, the country has never resorted to imports. Exports touched an all time high of 

1.6 million in the year 2001. Sea salt constitutes about 70% of the total salt production in the 

country. Salt manufacturing activities are carried out in the coastal states of Gujarat, Tamil Nadu, 

Andhra Pradesh, Maharashtra, Karnataka, Orissa, West Bengal Goa and hinter land State of 

Rajasthan. Among these States only Gujarat, Tamil Nadu and Rajasthan produce salt surplus to 

their requirement. These three states produce about 70%, 15% and 12% respectively of the total 

salt produced in the country and cater to the requirement of all the salt deficit and non-salt 

producing states. 

 

There are about 13000 salt manufacturers engaged in the production of common salt in an extent 

of about 5.50 lakh acres in the country. It is estimated that 90 per cent of the total number of salt 

manufacturers are small salt producers (having an individual extent of less than 10 acres for salt 
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manufacture), 5.5% is large scale producers (having an individual extent of more than 100 acres) 

and 4.5% is medium scale producers (having an individual extent between 10 and 100 acres). 

Average annual production of salt in India is 176 lakh tones whereas ever high production of 199 

lakh tones was recorded during 2005 followed by 181 lakh tonnes during 2006. Gujarat, Tamil 

Nadu and Rajasthan are surplus Salt producing States accounting for about 96 per cent of the 

country's production. Gujarat contributes 76 per cent to the total production, followed by Tamil 

Nadu (12 %) and Rajasthan (8%). The rest 4% production comes from Andhra Pradesh, 

Maharashtra, Orissa, Karnataka, West Bengal, Goa, Himachal Pradesh, Diu & Daman. On an 

average 62% of the total production is from large salt producers followed by small scale 

producers (36%) and the rest from medium scale producers. 

However the saltpans not only for the productions of salt but also these habitats are acting as a 

vital feeding and roosting sites for waterbirds and globally several studies carried out in the 

saltpans and they stated that these saltpan wetlands are most important for shorebirds for their 

day to day survival. In this context the present study was carried out in five different saltpans of 

Kodikkarai regions, Tamil Nadu, India.  

 

The present study found totally 48 species of shorebirds belonged to 6 orders and 9 families were 

recorded during the study period. Among the 48 species, 21 species were of migrants, 19 species 

were of resident migrants and 8 species were of resident birds which included shorebirds and 

waterbirds and among them the Red-necked Stint (Calidris ruficollis), Curlew Sandpiper 

(Calidris ferruginea), Eurasian Curlew (Numenius arquata) and Painted Stork (Mycteria 

leucocephala) are under “Near threatened” category, and the remaining 44 species of birds were 

recorded under “Least concern” categories as per the Red Data Book of IUCN, 2016 (Table 1). 

Among the 48 species of birds the Little stint (Calidris minuta) showed highest density when 

compared to the other bird species recorded in the saltpans during the study periods. In relation 

to seasonal variation of bird density, the monsoon season showed higher density of shorebird 

than the other seasons. Between the saltpans the seasonal saltpans showed higher bird density as 

well as prey species (micro and macro invertebrates) than the hyper saline saltpans. The 

Chironomid larvae were the predominant prey species among the prey species recorded in the 

saltpans. However, Artemia was recorded as the second major prey species with reference to 

their density in the saltpans. In addition to that the study was focused on the shorebird and their 

prey density, diversity and richness in relation to yearly, seasonal and monthly variations in the 

five different saltpans of Kodikkarai, Tamil Nadu, India so as to understand the spatial-temporal 

variations of the birds and their prey species.  

Temporal Variations of Bird density  

Bird Density: Annual variations  

Totally 48 species of shorebirds were recorded during the year I (2012 to 2013) and Year III 

(2014-15) and minimum number of species were recorded during the Year II (2013-14). Among 

the 48 bird species the Little stint showed the highest density during the Year III (96.2 ± 17.08 

No./ha) and lowest during the Year II (66.2 ± 8.02 No./ha).  
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Bird Density: Seasonal variations  

During the Monsoon season totally 48 species of shorebirds were recorded in which the Little 

stint (Calidris minuta) showed the maximum density (146.6 ± 18.09 No./ha.) and Eurasian 

curlew showed the minimum density (0.1 ± 0.04 No./ha). The Marsh Sandpiper, Little ringed 

plover and Common redshank showed moderate density. The monsoon season showed highest 

bird density when compared to the other seasons studied i.e. 34, 44 and 21 during the Pre-

monsoon, post monsoon and summer respectively.  

Bird Density: Monthly variations  

Totally 48 species of shorebirds were recorded during the month of November and December for 

the period of three years. In which the Little stint showed the maximum density (200.5 ± 37.44 

No./ha.) and Eurasian curlew showed the lowest density (0.1 ± 0.06 No./ha.) (Table 4). But all 

other months showed lowest density of shorebirds when compared to the month of November 

and December during the study periods. 

The density, diversity and species richness of shorebirds varied significantly among the years, 

seasons and months (P<0.05). 

Spatial variations in bird density  

Bird Density: Habitats variations 

Maximum number of shorebirds i.e. 48 species recorded in the Naduthittu, Nandupallam and 

Pushkarni saltpans than the other two saltpan areas. Among the 48 species of shorebirds the 

Little stint showed highest density (119.3 ± 15.83 No./Ha) and Eurasian curlew showed lowest 

density (0.1 ± 0.05 No./Ha). However, among the five saltpans the Naduthittu saltpans showed 

highest bird density than the other four saltpans during the study periods.  

Bird density: Different category of saltpans 

Totally 48 species of shorebirds were recorded from the seasonal saltpans in which the Little 

stint showed maximum density (92.6 ± 8.05 No./Ha) and Eurasian curlew showed minimum 

density (0.1 ± 0.04 No./Ha). In addition to that the seasonal saltpans were supported with high 

density of shorebird when compared to the hypersaline saltpans.  

Seasonal saltpan 

Totally 48 species of shorebirds were recorded from the seasonal saltpans in which the Little 

stint showed maximum density (92.6 ± 8.05 No./Ha) and Eurasian curlew showed minimum 

density (0.1 ± 0.04 No./Ha). In addition to that the seasonal saltpans were supported with high 

density of shorebird when compared to the hypersaline saltpans.  
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Hypersaline saltpan 

The hypersaline saltpans also showed 48 species in which Little stint showed  highest density 

(85.4 ± 13.67 No./Ha) and Eurasian curlew showed lowest density (0.02 ± 0.01 No./Ha). 

The spatial variations of the shorebirds density, diversity and species richness showed significant 

differences among the habitats and types of saltpans (P<0.05). 

Assessment of prey availability in the saltpans 

Totally 11 types of benthic organisms were recorded from the five different saltpans which 

included Chironomid larva, Dipolydora coeca, Artemia salina, Cosmopoliton beetle, Hasriusa 

dansoni, Amphinomidae sp, Penaeus sp, Ephydridea sp, Hemiptera, Unidentified Hydrophilidae 

and Coleoptera. Among the three years the 2013-14 showed highest prey density of benthic 

species when compared to the other two years. However, seasonally the monsoon season showed 

higher density of prey species than other seasons studied. Among the eleven species of prey, the 

Chironomid larvae showed the highest density (178.8 ± 15.24 No./m
2
) when compared to the 

other species of benthic organisms recorded in the salt pans seasonally. But in summer Artemia 

salina alone was recorded from the saltpans. However, Hasriusa dansoni was not recorded 

during post monsoon and summer. Among the months, the study showed that the month of 

November showed highest prey density (256.4 ± 23.85 No./m
2
) and the month of August showed 

lower prey density  (5.2 ± 0.84 No./m
2
) than the other months studied. However, during the 

months of April and June, the Chironomid larvae was not recorded from the saltpans but the 

Brine shrimp (Artimia selina) was observed with highest density during the month of April and 

June months. 

 

However, spatially the Neduthittu saltpans area showed the highest prey density (147.5 ± 20.57 

No./m
2
) and the Chemplast showed the lower prey density (17.1 ± 2.37 No./m

2
) than the other 

three saltpans. 

 

Among the pond type the seasonal saltpans supported highest prey density in which the 

Chironomid larvae showed maximum density (114.3 ± 10.04 No./m
2
) and unidentified 

coleopteran insect showed the lowest density (0.2 ± 0.03 No./m
2
). On the other hand the 

hypersaline saltpans, the Chironomid larvae showed the highest density (32.3 ± 6.27 No./m
2
) and 

Cosmopoliton beetle (0.1 ± 0.03 No./m
2
), Hasriusa dansoni (0.1 ± 0.03 No./m

2
) showed lowest 

prey density. Overall results of the study showed that the Chironomid larvae were recorded 

highest density and followed by the Artemia salina.  

 

The density, diversity and species richness of the benthic prey species varied significantly among 

the years, seasons and months (P<0.05) and in addition to that the benthic prey varied 

significantly among the habitats and between the saltpans (P<0.05). 

 

 

 



Executive Summary-UGC-MRP-Dr. J. Pandiyan, Assistant Professor of Zoology and Wildlife Biology 2012-15 

 

Project title “Spatial and temporal fluctuations of benthic prey and its influence on shorebird population dynamics in the salt pans of east coast 

of Tamil Nadu, Southern India” Page 5 

 

Water depth in the saltpans 

Among the years, the year I showed the highest water depth (22.4±0.95cm) and III year showed 

the lowest water depth (18.9±1.13cm) during the study periods (Table 12). However among the 

seasons, the pre-monsoon showed the maximum water depth (21.1±1.35cm) and monsoon 

season showed the minimum water depth (20.1±0.99cm) (Table 13). But in monthly variations, 

the September month showed maximum water depth level (21.2±1.89cm) and the February 

month showed minimum water depth (19.7±1.84cm) (Table 14).  

Among the five different saltpans, the Chemplast saltpan showed highest water depth 

(25.2±1.44cm) and Pushkarani saltpan showed lowest water depth (13.3±0.68cm) than the other 

three saltpan areas (Table 15). Besides, between the pond types, the hyper saline saltpan showed 

maximum water depth (23.2±1.02cm) and seasonal saltpan showed minimum water depth 

(18.5±0.65cm). 

The depth of water varied significantly among the years, seasons and months (P<0.05) and the 

depth of water showed significant differences among the saltpans and between the pond types 

(P<0.05).   

Salinity in the saltpans 

The maximum salinity recorded during the year II (88±7.56 ppm) and minimum was in the year 

III (84±3.97 ppm) (Table 12). Seasonally, the post-monsoon showed highest salinity (95.1±8.36 

ppm) and lowest was during the pre-monsoon season (79.2±4.64 ppm) (Table 13). Among the 

months the February month showed maximum salinity (108.8±22.89 ppm) and minimum salinity 

was during the month of September (76.1±6.04 ppm) (Table 14).  

Among the saltpans area the Naduthittu saltpan showed highest salinity (103.1±4.26 ppm) and 

the Chemplast saltpans showed lowest salinity (64.5±3.86 ppm) (Table 15). However, between 

the pond types, the seasonal saltpan showed maximum salinity (88.9±4.55 ppm) and hyper saline 

saltpan showed minimum salinity (80.4±3.55 ppm). 

The level of salinity varied significantly among the years, seasons and months (P<0.05) and the 

range of salinity showed significant differences among the saltpans and between the pond types 

(P<0.05).   

Conservation implications and Recommendations 

 

By providing alternative and complementary foraging habitats for shorebirds, saltpans 

(particularly seasonal saltpans) have the potential to minimize the impact of mudflats 

degradation on some species. Nevertheless, it is important to note that the available foraging area 

within the saltpans can vary several folds, depending on the environmental conditions found in 

the pans that can limit their carrying capacity, both through the availability and the accessibility 

to prey. 
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The control of salinity levels in the saltpans can also maximize the biomass of available prey 

(Warnock et al., 2002) and minimize the high energetic cost of coping with salt stress (Masero, 

2002; Gutierrez et al., 2011). It is also important to highlight that the saltpans can also represent 

important supplementary habitats during high tide, besides their role as alternative habitats 

during low tide (Masero et al. 2000), a fact that enhances the importance of their correct 

management for shorebirds. Besides, studies have shown that managed wetlands can play a 

valuable conserva-tion role for aquatic avifauna, including shorebirds (Epstein and Joyner, 1988; 

Weber and Haig, 1996). 

 

Saltpans are thought to be high-quality feeding habitats for many non-breeding shorebird 

species, merely based on the high number of feeding birds that they support, but it is possible 

that birds could also be found at high densities in habitats of low quality (Stephens and Krebs, 

1986). But the present study justifies the idea that saltpans are valuable buffer wetlands that may 

supplement declining natural habitat for the migrating shorebirds. Saltpans will become more 

critical to shorebirds as natural feeding habitats, when the coastal wetlands are decreased. The 

most important conclusion of this study is that the conservation, restoration, or enhancement of 

saltpans at coastal wetlands is a viable approach to the conservation of shorebirds. To date, most 

efforts for the conservation of the saltpans have been focussed on the inclusion of these habitats 

under some form of legal protection (75% of the Mediterranean salinas are protected; Sadoul et 

al., 1998). However, this effort is insufficient, since, even protected, the majority of the saltpans 

are private properties and the salt production has been abandoned. The saltpans lose their value 

for waterbirds/shorebirds in the absence of adequate water management. Therefore, at least in 

parks and reserves, the site-managers of coastal wetlands should establish agreements with the 

owners to manage water levels to balance the interest of salt producers and waterbirds (Rufino 

and Neves, 1992). 
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