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The construction of the new campus of NACIN is underway in full  measure in the 

sprawling 500-acre site at Palasamudram, Satya Sai District,  Andhra Pradesh. The 

vision for the new campus is to be a green, eco friendly, sustainable, technology 

driven smart international center of  training and learning in the domain of Customs, 

Indirect Taxes, Narcotics,  Border Control etc. 

Several initiatives have been undertaken by NACIN Bengaluru – the  Project Incharge 

of the new campus - to make Palasamudram a biodiversity  rich campus. One such 

initiative is to document the ecology of the region  before the construction and 

enumerate the flora and fauna existing on the  campus with the help of experts as 

well as the in house specialists. 

It gives me immense pleasure to place before you the outcome of the  sustained 

efforts of NACIN Bengaluru in the form of the first publication  under the banner 

of NACIN Publication series titled “A report on the  faunal studies in the upcoming 

NACIN, Palasamudram” by the well known conservation biologist Dr Sanjay Gubbi.  

I wish Team NACIN Bengaluru all the best and hope that this report is  the first 

among many more to come.

Chairman’s Message

Vivek Johri



 

Palasamudram, meaning the milky ocean, is the name of the lake adjoining the 

new NACIN campus. Its waters have fed and nurtured numerous mammals, birds, 

reptiles as can be seen from the report of Dr Sanjay Gubbi, prepared based on 

the scientific studies undertaken on the fauna of our 500 acre campus. Now it is 

our turn to build a new NACIN by this picturesque lake, and be blessed with our 

share of mother nature’s nurture, as we in our turn build the capacities of the next 

generation of CBIC officers to serve the nation.

As responsible and environmentally aware citizens, Team NACIN has undertaken 

to make the NACIN, Palasamudram a biodiverse campus. Two things need to be 

kept in mind in this regard. Firstly, we need to ensure that the existing flora and 

fauna of the region is preserved. Secondly, we must undertake human interventions 

by activities such as afforestation etc. to bring new biodiversity amenable to the 

environment onto the campus.

In order to further the first cause, it is of utmost importance to document the 

existing flora and fauna of the region, so as to set a benchmark for conservation 

related works. To this end, the efforts of Team NACIN Bengaluru in undertaking 

the scientific studies with the help of subject experts and elite institutions, and 

documenting the same for posterity are indeed appreciable. I commend the same 

with great pleasure.

Member’s Message

Sungita Sharma



As I went through the pages of the first report brought under the banner of NACIN 

Bengaluru Publication Series, I was pleasantly surprised to meet our neighbors in 

the upcoming new campus. There are birds and butterflies, blackbucks and civets 

who have made the campus their home since ages.

It is of utmost importance to ensure that the development of the new campus 

is carried out in harmony with nature and ecology of the place causing as little 

disruption as possible. I would like to congratulate Team NACIN Bengaluru for 

their vision to document the biodiversity of the new campus and all the unique and 

thoughtful initiatives they are undertaking to make it a green campus.

Happy reading!

        Pr DG’s Message

Satish Kumar Agarwal 



Preface 

Indian civilisation has accorded immense importance to knowledge. It’s amazingly 

vast body of intellectual texts, the world’s largest collection of manuscripts, its 

attested tradition of texts, thinkers, and schools in so many domains of knowledge 

are some of the examples of the emphasis placed on acquisition of knowledge by 

our forefathers. Understanding, documenting, and interpreting the world as they 

saw was the common thread that bound the Indian Civilisation across millennia!

“The eye cannot see what the mind does not know.” Without study and acquisition 

of knowledge, one would not develop a sense of appreciation of the world around 

us in its complexity and intricate detail. A visit to NACIN Palasamudram, one would 

realise that it is a world unto itself. A world rich in ecosystems and biodiversity, in 

culture and tradition. At the cusp of new beginnings, it is of utmost importance to 

research, document and develop a deeper understanding of this beautiful world, 

our very own wonderland!

With this objective in mind, NACIN Bengaluru has conducted series of studies 

enlisting the services of subject specialists and elite academics in the domain of 

ecology and biodiversity, topography and water conservation etc. We have also 

used the in- house talent within the organisation, the specialists among the taxmen, 

to further the cause of researching and documenting about Palasamudram. The 

research will be brought out in a series of books under the banner of NACIN 

Bengaluru Publications which will not only serve as repositories of knowledge for 

posterity but also as historic documents to revisit and benchmark ourselves in the 

future.

I am delighted to place before you the first report in the series based on the 

research conducted by the eminent conservation biologist Dr. Sanjay Gubbi in our 

Palasamudram campus. In a scientific survey spanning over 31 days, Dr. Sanjay 

Gubbi and his team have painstakingly enumerated 11 mammals, 68 birds, 10 

reptiles, 37 butterflies who have built their home in the grassland, rocky, aquatic 

ecosystems all of which is manifesting in its majestic magnificence in our beloved 

campus.

No wonder I called it a world unto itself, isn’t it?

Do flip the pages and then go around our wonderland. I am sure your eye will see 

much more than what it did the previous time!

 

G Narayanaswamy

ADG, NACIN Bengaluru
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National Academy of Customs, Indirect Taxes, and Narcotics (NACIN) is a 

premier training institute under the Department of Revenue, Ministry of Finance, 

Government of India. It was formerly known as National Academy of Customs, 

Excise and Narcotics (NACEN). NACIN operates under the aegis of Central Board 

for Customs, Indirect Taxes, and Narcotics and is headed by the Director General. 

This apex institute is primarily involved in capacity building of civil servants in 

the field of customs, indirect taxes (GST, central excise, service tax), narcotics 

control administration, green customs, cyber security, anti-money laundering, 

weapons of mass destruction, intellectual property rights, and other allied subjects. 

 

The probationary officers of the Indian Revenue Services (IRS), Group B (both 

gazetted and non-gazetted) and Group C officers of the service are trained at 

NACIN. The institute also carries out mid-career, in-house training to officers of 

various other departments. Government of India is committed to the goals of 

knowledge exchange, experience sharing and training. 

Figure 1. Main gate of the National Academy of Customs, Indirect Taxes, and 

Narcotics campus.
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Introduction



In this direction it has entrusted NACIN with the responsibility of training officers 

from other countries especially Asian nations. NACIN is the World Customs 

Organisation’s Regional Training Centre for Asia Pacific. It also conducts training 

programs in the field of environment protection in collaboration with the United 

Nations Environment Program (UNEP), and modules on drug law enforcement 

in collaboration with the United Nations Office on Drugs and Crime (UNODC). 

 

The institute was set up in 1955 in Darya Ganj, Old Delhi, and is currently housed 

at Faridabad, Haryana. Based on international developments, changes in tax 

administration, increased demand for capacity building, changes in pedagogy, 

and vision of the Finance Ministry; a new training institute is being constructed 

at Palasamudram village, Sri Sathyasai district of Andhra Pradesh. This campus 

is being established by NACIN, Bengaluru which is one of the zonal institutes. 

 

The new campus is spread over 500 acres in the dry arid region of Andhra 

Pradesh. The campus falls under the Deccan Plateau landscape with many 

wildlife species some of which are unique to the dry regions. Hence, to 

understand the biodiversity found within the campus, and to establish a 

baseline against which the information could be compared over a temporal 

scale; it was necessary to undertake a systematic, rapid biodiversity assessment 

study. In this background, the study was undertaken with the following aims: 

 

1. To develop the current database on mammals, birds, reptiles and butterflies of 

NACIN campus;

2. To list the current protection status of mammals, birds, reptiles and butterflies 

found in the NACIN campus as per Indian laws and their listing as per International 

Union for Conservation of Nature (IUCN);

3. To develop a comprehensive photo database of mammals captured in camera 

traps;

4. To compile photographic evidence of some of the bird, reptile and butterfly 

species found in the area; and

5. To map locations of some of the key mammalian species found in the NACIN 

campus.
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Habitats and Ecosystems of NACIN

The National Academy of Customs, Indirect Taxes, and Narcotics (NACIN) campus is 

located close to the village of Palasamudram in Sri Sathyasai district, Andhra Pradesh 

in south-central India. It is located 39 km from the district headquarters Puttaparthi, 

and the nearest large city is Bengaluru, which is 124 km from Palasamudram. 

Location co-ordinates

Latitude: 13°57’2.88”N to 13°58’30.01”N 

Longitude: 77°39’4.90”E to 77°40’28.97”E

 

The area of NACIN campus is 500 acres and it falls within the dry arid regions 

of the Deccan Plateau. The campus has a mix of natural habitats and agricultural 

area and is dominated by open grasslands, rocky outcrops and mango orchards 

 (See Table 1, Map 1). Natural streams flow through the campus during summer for 

about a length of five (5) kilometres which culminate into the Palasamudram lake 

(158 acres) (Map 4).

 

 

 

 

 

 

 

 

 

 

 

The NACIN area is surrounded by agricultural fields, industrial development but 

with large stretches of natural rocky outcrops on the northern side of the campus.

 

The elevation of the campus is 680 to 710 m asl. The average annual rainfall of 

Palasamudram is 135.7 mm. The area receives both southwest and northeast 

monsoons (APSDPS, 2022).
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The main crops grown in the surrounding agricultural fields are groundnut (Arachis 

hypogaea) and vegetables such as tomato (Solanum lycopersicum), green chilli 

(Capsicum annuum) and brinjal (Solanum melongena).

Map 1. Different habitat types at the National Academy of Customs, Indirect Taxes, 

and Narcotics campus, Palasamudram, Sri Sathyasai district, Andhra Pradesh.
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Grasslands

Dry natural grasslands are unique ecosystems and support a wide variety of 

endemic faunal species. They mostly occur in the semi-arid and arid biogeographic 

zones of India and are one of the most threatened wildlife habitats in the country. 

Grasslands play an important role in carbon sequestration. They are resilient to 

high temperatures, drought and fire.

Map 2. Nearly 83.02% (415.1 acres) of the National Academy 

of Customs, Indirect Taxes, and Narcotics campus is covered 

by natural grasslands that are preferred by blackbucks.



Figure 2. Grassland of the National Academy of Customs, Indirect Taxes, and Narcotics campus.

Figure 3. Grasslands serve as nesting sites for ground-dwelling birds like the red-wattled 

lapwing.
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Map 3. Rocky outcrops form about 12.38% (61.90 acres) of 

the study area which are important habitats for reptiles such 

as the South Indian rock agama and rock-dwelling geckos.

Rocky outcrops
 

Rocky outcrops are formed due to weathering at different rates and are one of the 

key features of the Deccan Plateau. They mainly consist of boulders of granite or 

gneiss. They occur in arid, semi-arid and humid regions of the country and support 

specialised vegetation types, biodiversity, and distinct microhabitats. Rocky 

outcrops also serve as water catchment areas.
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Figure 4. Rocky outcrop of the National Academy of Customs, Indirect Taxes, and Narcotics 

campus.

Figure 5. Rock crevices and the surrounding vegetation were surveyed for rock-dwelling 

reptiles.



Map 4. The National Academy of Customs, Indirect Taxes, and Narcotics 

campus has ~5 km long network of seasonal streams, a large number of birds 

and butterflies were recorded in this habitat.
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Figure 6. Season stream of the National Academy of Customs, Indirect Taxes, and Narcotics 

campus.

Seasonal Streams

Seasonal streams are recharged by water from the rocky outcrops. Hence both 

these ecosystems have a unique interrelationship and harbour flora and fauna that 

specialise surviving along these seasonal streams. These seasonal streams are very 

important for the Palasamudram lake.
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Open wells

These traditional, old open wells support nesting of birds like baya weaver and a 

host of aquatic fauna. They are recharged by underground aquifers and rain water. 

There are four open wells within the campus of NACIN.

Map 5. There are 4 open wells in the National Academy of 

Customs, Indirect Taxes, and Narcotics campus.
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Figure 7. Open wells of the National Academy of Customs, Indirect Taxes, and Narcotics 

campus.

Figure 8. The open wells were found to be important sites for baya weaver nesting. Baya 

weaver colonies were observed in two open wells during the study.



Map 6. Around 4% (21.5 acres) of the National Academy of Customs, Indirect 

Taxes, and Narcotics campus is covered by mango orchards.
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Figure 9. Mango orchards of the National Academy of Customs, Indirect Taxes, and Narcotics 

campus.

Mango orchards

Though a horticultural crop, these orchards host jungle cat, wild pig, black-naped 

hare and other mammals. Several species of birds use these orchards for foraging 

especially during the mango fruiting season.
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Fauna of  
NACIN
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Mammals

Our camera traps captured 2,305 images of different wildlife species, out of which 

901 images of mammalian species were recorded. We documented a total of 11 

wild mammalian species from 10 families at the NACIN campus during the study 

period. Of these, 3 are predominantly carnivorous in food habitats, 3 are herbivores 

and 5 are omnivores. These species are listed in Table 3.

Of the 11 mammals recorded, the blackbuck, a grassland-dependent ungulate 

is given the highest legal protection i.e. Schedule I under the WPA 1972 

and is widely distributed across the study area (Map 7). It was recorded at 

17 locations and a total of 152 images of blackbucks were recorded. The 

golden jackal is the only natural predator of the blackbuck that was recorded 

in the study area (Map 8), at 10 out of 26 camera trap locations. The other 

carnivore/omnivore species recorded are jungle cat, common grey mongoose, 

common palm civet, small Indian civet, bonnet macaque (Map 9) and wild pig.  

 

The common palm civet and small Indian civet perhaps appear to occur in very low 

densities since we obtained only 1 and 2 photo-capture events respectively, during 

the sampling period (Table 4 & Map 10). The wild pig, another prey species of the 

golden jackal was photo-captured at 8 camera trap locations (Map 11). The most 

commonly recorded mammal was the black-naped hare with the highest photo-

capture events (Table 4).



Map 7. Range of events of blackbuck photo-captured in camera traps at the 

National Academy of Customs, Indirect Taxes, and Narcotics campus.
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Blackbuck

The blackbuck is a native of India and Nepal, however India constitutes over 98% of 

its population. It was formerly found in Pakistan and Bangladesh but they are extinct 

in these two countries. Blackbucks are revered in Indian religions and mythology.
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Map 8. Events of jackal photo-captured in camera traps at the National Academy 

of Customs, Indirect Taxes and Narcotics campus.
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Golden jackal

The golden jackal is omnivorous in its diet that consists of small mammals, birds, 

reptiles, fruits, and vegetables. They also scavenge on kills made by other large 

carnivores, or on food at garbage dumps. Jackals act as seed dispersers due to 

their diet. They live and hunt in pairs though occasionally they are found in small 

packs.

21



Map 9. Camera trap location of bonnet macaque photo-captured at the National 

Academy of Customs, Indirect Taxes and Narcotics campus.
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Bonnet macaque

Though bonnet macaques are thought to be common, scientific studies show that 

their populations are declining, hence listed as Vulnerable under the IUCN Red 

List. The species is endemic to south India, and found nowhere else in the world. 

Their natural diet comprises of fruits, vegetation and insects. Ficus or fig trees are 

important food trees for the bonnet macaque.
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Map 10. Camera trap locations of the small Indian civet and common palm civet 

photo- captured in the National Academy of Customs, Indirect Taxes, and Narcotics 

campus.
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Small Indian civet 

The small Indian civet is a common, 

nocturnal mammal found across 

south and south-east Asia. It is 

an omnivore and feeds on small 

mammals, small birds, insects, eggs 

and fruits. It receives protection 

under Schedule II of the WPA.

Common palm civet 

Although the palm civet is widely 

distributed across south and south-

east Asia, the population of the 

species shows an overall decreasing 

trend, according to IUCN. The 

species is a nocturnal omnivore. It 

is well-known for its preference for 

the fruit and sap of palm trees.



Map 11. Events of wild pig photo-captured in camera traps at the National 

Academy of Customs, Indirect Taxes, and Narcotics campus.
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Wild pig 

The wild pig is widely distributed across the world and is present in most of India, 

barring parts of Rajasthan, Gujarat and the Himalayas. It is omnivorous in its diet 

and predominantly feeds on fruits, seeds, roots and tubers.
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Other Mammals 

Photographs of mammal species captured at the National Academy of Customs, Indirect Taxes, 

and Narcotics campus in camera traps

Blackbuck (Antilope cervicapra) adult female

Blackbuck (Antilope cervicapra) adult male
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Black-naped hare (Lepus nigricollis) 

29

Three striped palm squirrel (Funambulus palmarum)



Indian gerbil (Tatera indica)
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Jungle cat (Felis chaus) 
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Common grey mongoose (Urva edwardsii)

Bonnet macaque (Macaca radiata)



Birds

During the sampling period, we recorded 68 species of birds from 36 families in the 

study area. These species are listed in Table 5. Out of these, 3 species recorded are 

given the highest legal protection under the WPA 1972 - Indian peafowl (Schedule 

I), Indian grey hornbill (Schedule I), and oriental honey buzzard (Schedule I). We 

also observed the painted stork in the study area, a species of global conservation 

concern, which is listed as ‘Near Threatened’ under the IUCN Red List.

 

The grassland and rocky outcrop specialists recorded during the study were - jungle 

bush quail, ashy-crowned finch lark, grey francolin, Indian bush lark, pied bushchat, 

rock bush quail, rock eagle-owl and Jerdon’s bushlark. The wetland specialist birds 

recorded were - Asian openbill, black-winged stilt, Indian pond heron, Indian spot-

billed duck, little cormorant, painted stork and white-breasted waterhen.

The eBird checklist for Palasamudram lake contained a total of 92 species most of 

which are wetland species. From these, 39 species were not observed during our 

systematic visual surveys. We have listed these species in Table 6. Out of this, the river 

tern is a globally threatened bird, which is classified as ‘Vulnerable’ by IUCN. The other 

birds of global conservation concern are black-headed ibis, oriental darter and spot-

billed pelican, all listed under ‘Near Threatened’ by IUCN. The Eurasian spoonbill 

is given the highest legal protection under the WPA 1972 as a Schedule I species. 

The overall bird checklist for the study area, combining data from the systematic 

visual surveys and the eBird checklist, contains 107 species.
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Indian grey hornbill

The Indian grey hornbill is recognized by its distinctive blackish, dark grey beak 

called casque. It is a resident bird, native to India, Nepal and Pakistan. As a fruit-

eater, it plays an important role in seed dispersal in the ecosystem. It receives the 

highest legal protection under the Schedule I of the Wildlife Protection Act 1972.
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Ashy-crowned finch lark

A grassland and scrubland specialist species, the Ashy-crowned finch lark is native 

to the Indian subcontinent. It is a resident bird that is widely-distributed across 

the country. Grassland-specialist birds rely on grasslands for both foraging and 

breeding habitats.
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Grey francolin

The Indian subcontinent and some parts of Iran are home to the grey francolin. 

It is a resident bird that prefers grassland and shrub habitats. Its diet consists of 

seeds, grains and insects. The species builds its nest on the ground. Females alone 

incubate eggs; however, both parents take care of the offspring.
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Baya weaver (Ploceus philippinus)

Black winged kite (Elanus caeruleus)

Other Birds
 
Photographs of some of the avifaunal species recorded at National Academy of Customs, Indirect 

Taxes, and Narcotics campus.
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Common iora (Aegithina tiphia)

Indian peafowl (Pavo cristatus)
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Yellow-wattled lapwing (Vanellus malabaricus)

Oriental honey buzzard (Pernis ptilorhynchus)
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Shikra (Accipiter badius)

White-browed bulbul (Pycnonotus luteolus)
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Reptiles

During the sampling period, we recorded 10 species of reptiles from 8 families in the 

study area. These species are listed in Table 7. Out of these, Bengal monitor lizard is 

given the highest legal protection according to the WPA 1972 and is also a species of 

global conservation concern. It is listed as ‘Near Threatened’ under the IUCN Red List. 

The broad-headed fan-throated lizard, south Indian rock agama and oriental garden 

lizard were common and widely distributed across the study area. Giant leaf-toed 

gecko was observed once, in rock crevices in the rocky outcrops. The broad-headed 

fan-throated lizard, south Indian rock agama and giant leaf-toed gecko are endemic 

to India.



Bengal monitor lizard

Due to pressures from hunting and poaching across its range, the Bengal monitor 

lizard is categorised as “Near Threatened” on the IUCN Red List. Hunting and 

the illegal trade of monitor lizard body parts is a widespread threat to the species 

in India. Several countries in south and south-east Asia are home to the Bengal 

monitor lizard. The species is carnivorous and eats small mammals, birds, reptiles, 

amphibians, fish and invertebrates.
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Broad-headed fan-throated lizard

The broad-headed fan-throated lizard is endemic to India, which means it is found 

nowhere else in the world. The species inhabits grasslands and rocky outcrops. 

Male fan-throated lizards have a fan-like structure, known as dewlap, under the 

throat that plays an important role in courtship and interactions between males. 

The male’s throat-fan is brilliantly coloured during the breeding season.
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South indian rock agama

Endemic to southern India, the south Indian rock agama is a medium-sized, rock-

dwelling lizard. It inhabits dry, rocky outcrop habitats. It can be easily seen basking 

during the day on rocks. During the breeding season, male lizards develop a brilliant 

crimson orange colour on the upper parts of their body, while the under parts 

remain black. The species feeds on insects.
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Oriental garden lizard (Calotes versicolor)

Other Reptiles
 

Photographs of the reptile species recorded at the National Academy of Customs, Indirect Taxes, 

and Narcotics campus.

44

Female broad-headed fan-throated lizard (Sitana laticeps)
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Leschenault’s snake-eye (Ophisops leschenaultii)

Giant leaf-toed gecko (Hemidactylus giganteus)
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Butterflies

During the sampling period, we recorded 37 species of butterflies from 6 families 

in the study area. These species are listed in Table 8. 

The common pierrot, plain tiger, tawny coster and common cerulean were common 

throughout the study area and were frequently observed. The common pierrot and 

crimson rose are given the highest legal protection i.e. Schedule I according to the 

WPA 1972. The black-spotted grass jewel, a very small butterfly, was also recorded 

from the NACIN campus.



Common pierrot

The common pierrot occurs in south Asia and some parts of south-east Asia. The 

species inhabits both grasslands and forests. It receives the highest legal protection 

under the Schedule I of the Wildlife Protection Act 1972.
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Tawny coster

Found across the Indian sub-continent, the tawny coster has orange upper parts 

and salmon orange under parts. The species is common in grassland and shrub 

habitats.
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Crimson rose

The crimson rose is a large butterfly of the swallowtail (Papilionidae) family of 

butterflies. The butterfly is easily noticeable, owing to its prominent crimson red 

markings. It receives the highest legal protection under the Schedule I of the 

Wildlife Protection Act 1972.
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Yellow pansy (Junonia hierta)

Other Butterflies
 

Photographs of some of the butterfly species recorded at National Academy of Customs, Indirect 

Taxes, and Narcotics campus.

Orange tip (Anthocharis cardamines)



51

African babul blue (Azanus jesous)

Gram blue (Euchrysops cnejus)



Zebra blue (Leptotes plinius)
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Indian grizzled skipper (Spialia galba)
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Plain tiger (Danaus chrysippus)

Common cerulen (Jamides celeno)



Discussion and Recommendations

The NACIN campus has high potential to conserve some unique dry area, grassland 

wildlife species. A total of 93 species protected under various Schedules of the 

WPA 1972 were recorded in the study area. Seven (7) species (1 mammal, 3 birds, 

1 reptile and 2 butterfly) protected under Schedule I and fifteen (15) species 

protected under Schedule II of the WPA 1972 are found within the NACIN campus.

The blackbuck which is mostly restricted to grasslands is an iconic species for the 

NACIN campus. Similarly, the fan-throated lizard and the grass jewel, the smallest 

butterfly in India, are equally enchanting and can be used as flagships for NACIN 

campus. A combination of these species could be used as a logo for the NACIN 

campus which will depict the biodiversity of the area.

 

Since this biodiversity assessment was carried only during summer, a seasonal 

assessment across all seasons would be beneficial to record migrant species. The 

Eurasian marsh harrier (Circus aeruginosus) documented in the Palasamudram lake 

(ebird, 2022) but not recorded during this study, is an example of such seasonal 

variation in biodiversity documentation.

Some key recommendations for conserving the wildlife species at NACIN campus are: 

1) The natural grasslands need to be protected for conservation of blackbucks. This 

would also help conservation of grassland raptor species such as harriers which may 

visit the campus during winter.

 

2) Necessary structures that allow blackbucks to move freely between the NACIN 

campus and outside areas can be designed as it could facilitate their movement to 

seasonal foraging areas.

 

3) The rocky outcrops within the campus should be protected as it provides a unique 

habitat for certain reptile species. This is especially important in the background 

that one (1) species protected under Schedule I, and eight (8) reptilian species 

belonging to Schedule II of the WPA 1972 are found here.

4) The 5 km long stretch of seasonal streams within NACIN are a unique micro-

habitat and need to be conserved in their natural form.

 

5) The Palasamudram lake that’s adjoining the NACIN campus should also be 

protected as it hosts some wetland specialist species and winter migrants.
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Methods
 
 
Initial mapping survey

A  recce  was  carried out to understand the area, identify habitats and develop a baseline 

map for the study area. Various types of habitats such as grasslands, rocky outcrops, s 

treams etc.,  were identified and digitised by referring to satellite imagery on  Google 

Earth Pro software (2022). The digitised habitats were ground-truthed using handheld 

Global Positioning Systems (GPS, Garmin 64). Google Earth Pro was also used to 

measure the area of each habitat. The digital layers of  NACIN campus boundary 

were accessed from NACIN. The final maps were created using ArcGIS (ESRI, 2011).  

Camera trap survey
 
Camera traps were used to create an inventory of mammal species found in the 

study area. Camera trap surveys include setting up cameras that are triggered by 

the movement of animals that pass in front of the cameras; these result in their 

images being taken without human presence. This non-invasive method has been 

widely used to monitor a variety of wildlife species (Gubbi et al., 2017; Chakraborty 

et al., 2021) across the world. Camera trapping is an accurate and effective method 

to obtain evidence of mammalian presence in a particular area. This is particularly 

helpful for documenting nocturnal, rare and/or elusive species (e.g. Brassine & 

Parker, 2015). 

Possible locations to set up camera traps, were identified based on mammal signs 

like direct sightings, indirect signs such as pellets, scats, and spoors (Figure 10a);  

and the presence of micro-habitats (Figure 10b). The camera trap locations would 

also represent different kinds of habitats within the NACIN campus to ensure wildlife 

species that are unique to the micro habitats are also recorded. The latitude and 

longitude of all camera trap locations were recorded using a handheld GPS device 

(Garmin 64). 

Based on the recce and surveys, camera traps were set up at 26 locations spread 

across the campus, to maximize the probability of photo-capturing species present 

in the wide spectrum of habitats in the study area (Map 12). A single camera trap 

was deployed in each location. 
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Camera traps were set at an average height of 30 cm above the ground. This is 

considered an ideal height to capture images of small to medium mammals (< 40 

kg). We used Panthera V4, Panthera V6, Spartan Lumen, Bushnell TrophyCam and 

Cuddeback motion detection cameras. The Panthera V4 and V6 and Cuddeback 

cameras make use of a xenon white flash to capture coloured photos during night-

time while Spartan Lumen uses white LED light to capture night photos. The Bushnell 

TrophyCam camera has an infrared flash which captures monochrome images at 

night. 

 

Camera trap survey was carried out from 12th May to 12th June 2022 for a period 

of 31 days. All cameras operated for 24 hours a day and were checked every 

alternate day to replace batteries, download images, and to adjust camera trap 

angle to ensure proper functioning. If there was any malfunctioning in a camera it 

was replaced with a different unit. The total sampling effort (no of camera trapping 

locations*no of camera trapping days) for the camera trapping survey was 792 days 

(Table 2).

  

The data retrieved were identified and categorized into species-specific folders. 

The date, time and location for all photographs were systematically recorded. 

Identification of camera trap images was validated by two other observers.

  

Based on the categorized data, each species recorded was listed under the 

associated Schedule of the Wildlife Protection Act 1972 (WPA 1972), and its 

International Union for Conservation of Nature’s Red List status (IUCN, 2022). The 

WPA 1972 provides legal status and protection under Indian laws based on the 

threat the species faces from poaching, and other aspects within India. The IUCN 

Red List status is based on the species’ geographic distribution, population, threats 

it faces and other aspects, across the globe.
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Visual surveys

We combined systematic visual surveys along with opportunistic sightings to 

compile bird, butterfly and reptile checklists for the study area. Throughout the 

field survey period (12th May to 12th June 2022), birds, butterflies and reptiles 

were identified by visual observations made opportunistically while deploying, 

checking and removing camera traps. Additionally, for 13 days, observations on the 

three taxa were made on foot, by walking trails through grasslands, by exploring 

shrub and tree-dominated habitats and rocky outcrops. Rocks and rock crevices 

were thoroughly scanned for reptile presence (Figure 5). This was done twice a day, 

in the morning (6:30 to 9:30 am) and in the evening (3:30 to 6:30 am). Nocturnal 

surveys (8:00 to 10:00 pm) were carried out to document nocturnal species.  

All bird species were initially identified based on the field expertise of 

the team, then cross-verified using field guides (Grimmett et al., 2011). 

Bird vocalisations like calls and songs were also recorded and later 

identified using the Merlin Bird identification app (Cornell University 2022).  

 

Butterflies and reptiles were initially visually identified, photographed and 

cross-verified using appropriate field guides (Daniel, 2002; Kehimkar, 2016; 

Kamdar et al., 2022). Help of naturalists with expertise in avifauna, reptiles 

and butterflies was also sought for identification and validation of species. 

The total sampling effort for the systematic visual surveys was 123 hours.  

After identification of the species was confirmed, the three taxa checklists were 

tabulated with species-specific WPA 1972 Schedules and their IUCN Red List 

status. For taxonomic nomenclature, we followed eBird India (2022) for birds, the 

Integrated Taxonomic System (ITIS 2022) for reptiles, and the butterflies of India 

online portal for butterflies (Kunte et al., 2022). A DSLR camera (Nikon D5300 with 

Sigma 70-300 mm lens) was used to photograph birds, butterflies and reptiles. 

During the duration of the survey, it was ensured that the disturbance caused was 

minimal and no animal was handled. 
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Figure 10. During the recce, we identified potential camera trap locations based on (a) indirect 

signs of wildlife presence like blackbuck pellets and (b) identification of micro-habitats. Camera 

traps were deployed in all representative habitats of the study area (c) including grasslands. 
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Literature survey

We integrated bird records from our systematic surveys with opportunistically collected citizen 

science records available on eBird online platform (eBird India,2022). This was done to fill knowledge 

gap on birds that may have not been recorded during our single-season survey. eBird is a globally 

recognized, open-source repository with information on the distribution of birds. We accessed the 

eBird checklist for Palasamudram lake (eBird, 2022) and separately listed the birds that were not 

recorded during our survey. The WPA 1972 Schedule and IUCN status of each species were also 

noted. 



Map 12. The National Academy of Customs, Indirect Taxes, and Narcotics campus 

with camera traps locations deployed during the study period between 12th May 

to 12th June 2022.
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