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We work in India’s oceanic islands and coasts with a broad 
mandate to understand the basic ecology and behaviour of 
these systems, how human communities interact with them, 
and the impact of disturbances—both regional and global—on 
this relationship.

Oceans and Coasts
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Since 1998, climate change has had a severe impact on coral reefs of 
Lakshadweep. Particularly, recurring El Niño-related rises in sea surface 
temperatures (SSTs) are causing periodic mass-bleaching and mortality of 
corals in the islands. 

We run a long-term coral reef monitoring programme (since 1998) in four 
islands (12 coral reefs) in Lakshadweep. Through this programme, we have 
kept track of three major mass-bleaching disturbances (1998, 2010 and 2016) 
and the consequent mortality and recovery of corals by annually monitoring 
the sites. 

Our work shows that with the increasing frequency and intensity of these 
dramatic climate change disturbances, the coral reef’s ability to recover 
is ratcheting down. The most recent mass-bleaching disturbance was the 
worst in impact so far, affecting deeper reefs and resistant coral species. 

In the Lakshadweep islands:

Long-term monitoring  
of coral reef health
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As climate change continues to ravage the coral reefs of Lakshadweep, 
the ability of the living reef to keep its head above water is being seriously 
threatened. If the processes of death and erosion overwhelm the processes 
of new recruitment, survival and growth, these reefs can start rapidly 
crumbling away. 

As the outer reef frameworks start eroding, the lagoon islands they encircle 
are put under serious threat. Coastal erosional processes can increase, and 
monsoonal storm surges can cause precious freshwater supplies to get 
increasingly compromised. 

At stake is the inhabitability of Lakshadweep itself. In a new project that 
started this year, our team will be measuring rates of reef accretion in key 
islands in the archipelago, to determine how healthy their reef frameworks are.

We will also be trying to identify the consequences of reef framework 
decline on coastal processes and freshwater supply. This information will 
help determine mitigation measures to keep these islands habitable for as 
long as possible given the inevitabilities of climate change.

Understanding reef 
frameworks and  
island biosecurity
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Many coral reef fish live, eat and hide among the hard corals and are 
therefore dependent on the three-dimensional structures that corals 
provide. Owing to recurrent mass-bleaching disturbances in Lakshadweep, 
the coral structure is rapidly eroding and threatening the community of 
these structure-dependent fish. 

Fish play important functional roles that keep coral reefs healthy, and enable 
them to recover quickly from disturbances. Through a series of observational 
and experimental studies, we are trying to understand the functional 
roles of small predatory fish species that live among corals and how their 
communities and roles are changing as the reef structure gets degraded by 
climate change. 

We conducted a detailed study in Kavaratti last year, which included 124 
video experiments to identify key predatory fish species, and study how fish 
behaviours and roles change in regions of high and low coral structure  
in reefs.

Understanding the changing 
roles of predatory fish  
in coral reefs
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In 2016, Lakshadweep witnessed an El Niño which destroyed much of its 
reef, and a year later, the islands witnessed cyclone Okhi. The coral reef is 
critical for the survival of the islands as they provide food in the form of fish 
to the islands, reduce soil erosion, and ensure that the freshwater lens is not 
contaminated by sea water.

In this context, it is important for people to be environmentally aware 
and make proactive decisions that help them adapt to climate change. 
This season, we planned to give back to the community by conducting a 
scientific outreach programme with the aim of creating awareness about the 
ecosystem and people’s relationship with the reefs. We conducted surveys 
in Kavaratti and Agatti to assess people’s current state of knowledge about 
coral reefs, climate change and fishing. This will be used as a baseline 
to understand the impact of our outreach strategy in improving climate-
preparedness in the community. 

Our team is collaborating with the Lakshadweep Forest Department to 
conduct a travelling biodiversity exhibition, titled ‘Stories of the Sea’, in 10 
islands of the union territory. The exhibition has been conducted at two 
islands so far (Amini and Kadmat) and saw the participation of over 600 
islanders, including school children and the elderly. A unique feature of this 
exhibition is a suite of biodiversity-themed games and interactive displays 
which are thoroughly enjoyed by the audience. Apart from these exhibitions, 
our team has also conducted informal seminars about biodiversity 
awareness centred around our work with various focus groups like local 
panchayats, sports clubs and students.

Scientific outreach  
and education



 Page 6

Healthy populations of reef fish are critical for reef resilience as they 
support the ability of coral reefs to recover from recurring climate change 
disturbances. They also provide a critical source of food to local islanders. 

However, over the last five years, there is an introduction of, and an 
exponential rise in commercial reef fisheries in these islands. Our surveys 
indicate that 80% of reef fish caught in the islands are exported to 
the mainland, with very little left for supporting reef health and local 
sustenance. To change patterns in commercial catch and consumption of 
reef fish, we have been working closely with the administration and people 
of Lakshadweep to create a sustainable reef fisheries model guided by 
strong scientific research. 

We work closely with the local fishing community in Bitra and the Fisheries 
Department to protect fish spawning aggregations of commercially important 
reef fish using a co-managed ‘temporal fishing closure’. We conduct annual 
assessments of the fish aggregations and fisheries in this island and conduct 
periodic consultations with local fishermen and authorities to understand 
the effectiveness of the fisheries closure, discuss management successes 
and challenges, and ways forward for protecting fish spawning aggregations 
in the entire archipelago.

Building models of 
sustainable fisheries
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This project was started in 2005 with the aim to monitor the movement of 
green sea turtles in the lagoons of the Lakshadweep archipelago. We found 
that high densities of turtles in the western lagoons completely wipe out 
the seagrass in that lagoon over a period of time. This results in the loss of 
seagrasses which eventually lowers the densities of fish that are used by 
fishers as bait and finally leads to conflict between fishers and turtles.  
In recent years, turtles are present across the archipelago, both in the 
western and eastern lagoons, wherever seagrasses presently occur. 

Monitoring green sea turtles 
and their effects on seagrass, 
fish and fisher communities 
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The elusive, globally endangered dugong feeds exclusively on seagrasses 
and its uncertain survival is linked completely to the health, connectivity 
and scale of human impacts in these meadows. The project aims to 
document decadal changes in suitable seagrass habitat for dugongs across 
the Andaman and Nicobar islands and maximise suitability by reducing 
anthropogenic stressors. We will combine visual surveys and acoustic 
techniques to refine our knowledge of the extent, status, connectivity and 
present dugong use of seagrass meadows across the archipelago. 

In previously identified hotspots of dugong use and anthropogenic 
disturbance, we will study how dugongs modify their behaviour in response 
to noise pollution. Here we will work together with stakeholders to reduce 
habitat stressors using in-water and shore-based signages that mark dugong 
use zones and prohibitions on boat speed and use of nets. This will be 
accompanied by directed awareness campaigns to ensure compliance with 
the rules. We will evaluate the effectiveness of these efforts by measuring 
shifts in stakeholder perceptions and behaviour and use acoustic tools to 
evaluate if these measures result in changed patterns of behaviour and 
meadow usage by dugongs. This project has just begun and we hope to 
present our findings by the end of next year.

In the Andaman and Nicobar islands:

Securing seagrass 
habitats for dugongs
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In this project we aim to understand how seagrasses respond to changing 
biotic and abiotic factors over time and how certain disturbance events can 
‘reset’ the entire dynamics within meadows. Further, we hope to predict how 
meadow composition can change in the future given realistic scenarios of 
global and regional level disturbance events. This long-term study started 
this year.

Long-term monitoring  
of seagrass meadows
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Dayashankar Umaparvati entered the world in the third week of 
January 2019, an out and out Capricorn born under the symbol 
of the sea-goat. This was probably the universe’s sly way of 
giving away, as the kids today call it, a spoiler alert.

Burdened by a name longer in size than he seems destined 
to be, Dayashankar neither possesses the natural grace of an 
Urmila Matondkar nor the effortless swagger of a Sanjay Dutt. 
But the kid remains eager to leave his mark where he can. And 
this, as our dear Oceans and Coasts member Rajeswari’s index-
finger can attest to, is spoiler alert no. 2.

No one really knows how goats reached Lakshadweep.  
The popular story goes that the Indian Government introduced 
them to the islands for the purposes of providing milk and 
promptly forgot to teach the islanders how to milk them.  
The Indian Government’s glittering history since 1947 means 
that this is a highly convincing theory.

Today, goats in Lakshadweep are like Game of Thrones fans  
in Indian metros —smug, ubiquitous and perennially engaged  
in their own private discussions which make sense to 
absolutely no one else. Some sensible conspiracy-theorists 
even believe the acronym of the show is testament to the 
insidious presence these animals have gone on to establish  
in the pop-culture world.

All in all, goats in Lakshadweep are treated like royalty, the kind 
of irreverent pets which are devoid of any particular usefulness 
except when someone needs biryani.

Rajeswari is a machine on the field, relentlessly chasing down 

fishermen for interviews without stopping for food, water or 
rest. If there is anything she does stop for, it is to relentlessly 
chase down and pet helpless goat kids.

On that fateful March day however, it was not just any goat kid 
she chased down.

It was Dayashankar; all of 30 days old, barely a foot long but 
eager to nibble his way through the world if it let him.

Putting him on her lap, drawing a line with her finger from 
between his beady little eyes till his tiny, moist nose, Raji 
couldn’t have tempted fate any more than if she had just held 
up a board saying, “Bite Me”. Needless to say, Dayashankar 
promptly obliges.

To cut a long story short, Dayashankar overestimates his 
strength and Rajeswari overestimates the bite. Her ego suffers 
a bigger bruise than her finger, especially when the local doctor 
and nurses burst out laughing before acceding to her request 
for an injection.

She continues to relentlessly chase down fishermen but little 
goats sleep easier at night.

Daya, hero to fellow kids and a little longer than a Subway 
sandwich now, struts about the place as if he owns it.
The Matondkar-like charm remains elusive but a bit of the 
Sanjay Dutt swagger has crept in and seems here to stay.

At least until next time someone needs a biriyani.

Field tales
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Our current research is primarily focussed on various aspects 
of hornbill biology, frugivory and seed dispersal and tree 
phenology in the tropical forests of Arunachal Pradesh. New 
research was initiated in 2018 to determine the distribution 
of two threatened bird species—the White-bellied Heron and 
the White-winged Wood Duck.

Our conservation work is currently focussed on protection 
of hornbills and their nesting habitats in multiple sites 
through community engagement, restoration of degraded 
habitats, nature education targeted for local school children, 
and community engagement through a festival, awareness, 
training and development of livelihood needs.

Eastern Himalaya
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The Hornbill Nest Adoption Program (HNAP) is a community-based 
conservation initiative, through which local villagers protect nest trees of 
hornbills in forests around villages on the fringe of the Pakke Tiger Reserve. 
The programme began in 2012, in partnership with the Arunachal Pradesh 
Forest Department and the Ghora-Aabhe Society (a local NGO). Since 2018, 
another partner has been included—the Executive Committee of the Pakke 
Paga Hornbill Festival, comprising local community leaders. 

During the 2018 hornbill breeding season (March–August 2018), we had 11 
Nyishi villagers protecting 38 hornbill nests. Nineteen of these nests were 
active (occupied/used), with chicks fledging successfully from 16 of them. 
This brought the total number of chicks fledged from our nests over seven 
years to 119. Funds raised from urban donors who ‘adopt’ hornbill nests go 
towards paying the salaries of local villagers, their field equipment and a 
certain percentage is also set aside each year for community welfare and 
development. 

In March 2019, 17 of the 24 nests that were monitored were active. Nest 
entry dates for four active Great Hornbill and three Wreathed Hornbill nests 
ranged from 28 February to 23 March in the Papum Reserve Forest, while for 
the 10 active Oriental Pied Hornbill nest entry dates ranged from  
10 April to 16 April. 

Saving hornbill homes  
with communities
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Our nature education programme was formalised early in 2017 when we 
formed nature clubs (called Pakke Nature Clubs) in seven schools in the 
Seijosa area, with a teacher from each school acting as a coordinator.  
Dr. Pranav Trivedi trained our staff and a few guards from the Arunachal 
Pradesh Forest Department on how to conduct nature education activities 
and camps for children in 2017. 

In June 2018, the annual meeting with the club coordinators was held.  
We discussed the progress of the nature education programme during its 
first year, activities conducted, and finalised a calendar for nature education 
activities and camps for the academic year of 2018-19. 

The highlight of this programme is the camps that we conduct inside 
Pakke Tiger Reserve, in collaboration with the Arunachal Pradesh Forest 
Department. The aim of the nature camps is to immerse local children in 
nature and to help develop a sense of pride and connectedness to their 
natural heritage. 

In 2018, we had over 200 children from six schools participate in nine 
camps from 19 November–8 December. We had four three-day camps for 
older students from classes 8–9, and five one-day camps for students from 
classes 5–7. Some of the topics covered were energy flow, cycling of matter, 
diversity, community, interrelationships, change, and adaptation.

Nature education programme
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Our 11 nest protectors monitored 22 hornbill roosting sites near villages 
along the Pakke river on the southern boundary of the Pakke Tiger Reserve. 
All these roost sites are located outside the park towards the Reserved 
Forest. This area is one of the few places in Arunachal Pradesh where 
hornbills roost in large numbers in trees close to villages. Most sites are 
monitored for a few days every month throughout the year. Fifteen of these 
roost sites are used by the Oriental Pied Hornbill. The numbers seen at  
these 15 roost sites ranged from 2–30 Oriental Pied Hornbills in 2018-19. 
Ten sites were used by Wreathed Hornbills with numbers seen varying from 
1 to 109. There are two roost sites where the number of Wreathed Hornbills 
ranged from around 70–100 during the months of August to March (non-
breeding season). The Great Hornbill was seen using only one of the roost 
sites—with a maximum of five seen. They tend to avoid roosting close to  
human habitation. 

Long-term monitoring  
of hornbill roost sites
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Through this study we wanted to know the relative importance of hornbills 
as seed dispersers in the entire community of avian seed dispersers. We 
sampled a diverse community of tropical trees at Pakke Tiger Reserve in 
north-east India. 

The field work was completed in February 2018 and data analysis was 
completed in mid-2018 and a paper was accepted for publication in March 
2019. In this study, we have tried to evaluate the role of hornbills vis-a-vis 
other frugivores by evaluating the larger plant-disperser community using 
two important approaches in seed dispersal studies (network and seed 
dispersal effectiveness). We have found that the plant-disperser community 
is organised into sub-communities. Large-bodied frugivores, like hornbills 
and imperial pigeons, are crucial for large-seeded plants. 

Among all the avian frugivores, hornbills are top seed dispersers because 
they provide better qualitative (fruit handling) and quantitative (number of 
fruits they remove) services as compared to all the other avian frugivores. 
Using stochastic extinction models, this study also reveals that the 
extinction of certain large-bodied frugivores (including hornbills) can cause 
extinction cascades. This study reveals that barbets and bulbuls also play 
a crucial role in seed dispersal as they are amongst the most connected 
(highest number of plant partners). 

Large frugivores matter: 
insights from network and 
seed dispersal approaches
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Hornbills are dependent on naturally-existing cavities for nesting. These 
cavities can be a limiting resource. In 2017-18, we had repaired nine nests 
of which eight were active in Pakke Tiger Reserve. In December 2017, we 
had installed one of the artificial nest boxes for hornbills on a Tetrameles 
nudiflora tree, which is the preferred hornbill nest tree. 

In two weeks over December 2018 and January 2019, Sartaj Ghuman who 
volunteered with us, climbed up to three Great Hornbill nests in Pakke Tiger 
Reserve and repaired them. One of the nest cavity openings was blocked by 
climbers and had narrowed. It had not been occupied by Great Hornbills for 
the past three years. This cavity has now been occupied in the 2019 breeding 
season. At two other nests which had become inactive in 2018, the cavity 
openings had also narrowed which has now been increased by 1.5-2 cm.  
One of these is being used this year. 

Sartaj and Rohit along with our field staff, Khem, Tali, Arjun and Sagar, 
installed three artificial nest boxes on Tetrameles nudiflora trees. These 
artificial nest boxes were designed for possible use by Great, Wreathed and 
Oriental Pied Hornbills. The four nest boxes, including the one installed in 
December 2017, have not been occupied yet. 

Hornbill homes: nest cavity 
management and artificial 
nest boxes
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We have been monitoring hornbill nests inside Pakke Tiger Reserve since 
1997. The long-term data has helped determine anomalies in breeding 
patterns in 2017 when nest entry by most female Great and Wreathed 
Hornbills occurred in February. The median date of nesting was 29 days 
earlier than what has been observed for the last 20 years. The Oriental Pied 
Hornbill which starts nesting in April did not show any change in nest  
entry dates. 

In the 2018 breeding season, the Great and Wreathed Hornbill females 
entered the nest cavity in mid to late March according to the earlier pattern. 
Out of 31 nests monitored inside Pakke Tiger Reserve in 2018, 19 nests 
were active with nine Great Hornbill nests, six Wreathed Hornbill nests, and 
four Oriental Pied Hornbill nests. Five Great Hornbill nests, five Wreathed 
Hornbill nests and three Oriental Pied Hornbill nests were confirmed to 
have successful fledging, while the success at some nests could not be 
determined. One Great Hornbill nest was abandoned and failed in the first 
week of June. At one Wreathed Hornbill nest, chick predation by yellow-
throated marten was observed just before the chick was going to exit the 
nest. The average length of the nesting cycle was 123 days for the Great 
Hornbill, 132 days for the Wreathed and 87 for the Oriental Pied Hornbill  
in 2018. 

However, in the 2019 breeding season, the larger two hornbill species 
(Great and Wreathed) started nesting early in last week of February to first 
week of March. Data analysis is underway to understand the reasons for 
the anomalies in 2017 and 2019, and the variability in breeding cycles and 
whether it is linked to changing fruit availability patterns and climate.

Long-term hornbill  
nest monitoring
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Our long-term study of tree phenology in Pakke Tiger Resever has been 
running since August 2009. We are focusing on documenting tree phenology 
patterns from the perspective of hornbills and climate change. We are also 
interested in trying to understand the role of phenology in other plant-
animal interactions taking place in the tropical semi-evergreen forests of 
Pakke. We are monitoring 716 trees of 44 species (wind-dispersed, bird-
dispersed and mammal-dispersed) twice a month. Different phenophases 
(leafing: leaf flush, leaf fall; flowering: flower buds, flowers; fruiting: unripe 
and ripe fruits) are recorded during the monitoring. We set up a permanent 
weather station in 2011 for long-term weather monitoring. Our main 
objectives are to: 

• Document the seasonal and annual variation in leaf flush, flowering 
and fruiting of tree species at a community-level and in terms of seed 
dispersal modes (bird, mammal, mechanically-dispersed), 

• The effect of climate variables on long-term tree phenological patterns, 
• The effect of fruit availability patterns on timing/initiation of breeding 

and nesting success of hornbills, and 
• Examine individual species phenologies in terms of periodicity, 

consistency, synchrony, and individual variation within species.

Long-term monitoring of tree 
phenology: relationship with hornbill 
breeding and climate change
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1. Buxa Tiger Reserve, north Bengal 
In Buxa, this breeding season, the field team have found eight new nests of 
the four species of hornbills (Great, Wreathed, Rufous-necked and Oriental 
Pied), so the total number of known nests in Buxa Tiger Reserve is currently 
18. Among these, 11 nests are active this season, which includes five nests 
of Great Hornbill, two nests of Wreathed Hornbill, three nests of Rufous-
necked Hornbill and one of Oriental Pied Hornbill. Other than this, the 
field team also surveyed areas of Neora valley National Park, Mahananda 
Wildlife Sanctuary, and higher elevation areas of Buxa Tiger Reserve for the 
vulnerable and globally threatened Rufous-necked Hornbill. From the survey 
findings and from incidental detections, the north Bengal region appears to 
harbour a healthy population of the Rufous-necked Hornbill.

Through regular interactions we are working to increase awareness 
about hornbills, nature and conservation issues in Buxa. We held a two-
day orientation workshop with 39 local tourist guides in September. The 
attendees were presented with sets of field guides for mammals, birds, 
herpetofauna, and invertebrates. We are trying to build support from these 
guides for future hornbill conservation in the area. 

Securing hornbill conservation  
at new sites
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2. Upper Siang
In order to expand the Hornbill Nest Adoption Program to new areas, 
preliminary surveys to study the extent of occurrence of the Rufous-necked 
Hornbills from Upper Siang district of Arunachal Pradesh, India, were carried 
out between November 2018 to February 2019. The entire area was divided 
into 90 grids, each of 5x5 km (25 sq km) for occupancy field surveys. 
Secondary data on past and current occurrence of the species was collected 
by interviewing key informants from the villages in the study area. A total of 
28 trails were walked (total length: 128.91 km) with only a single sighting of 
the species. The interview surveys revealed a decrease in population due to 
hunting pressure, as guns are preferred instead of traditional methods (traps, 
bow and arrow). To generate awareness, meetings with the kebang (village 
councils) and at schools were conducted. Hornbill information materials such 
as posters, booklets and pocket field guides were distributed. Documentaries 
related to hornbill breeding were also screened during the meetings. 
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3. Eastern Assam
In 2017, we started work in the evergreen forests of eastern Assam, where 
the rare Brown Hornbill is found. We are documenting the nesting duration, 
number of successful fledglings and the role and behaviour of the helpers 
during the nesting cycle. During 2018, from our observations at two Brown 
Hornbill nests, we found that the diet of Brown Hornbills comprised 79.4%  
of animal food and 20.5% of fruit items.
 
To quantify the vegetation composition and structure of the forests of 
Dihing-Patkai, we studied the vegetation in 11 plots (10.6 ha). Girth at breast 
height of trees (25 cm) was measured for 4117 trees across the plots. We 
estimated the basal area to be around 30 m2 per hectare and tree density 
was 390 trees per ha. Dipterocarpus retusus, Shorea assamica and Vatica 
lanceifolia were the dominant dipterocarp species in the landscape.  
We quantified vegetation structure around six Brown Hornbill nest trees in 
circular plots of 15 m radius. 
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We signed an MoU to partner with Digboi College in Digboi, Assam in 
September 2018. Through the MoU, we aim to engage local students in 
hornbill research and conservation in the area. Rajiv Rudra Tariang,  
a professor at the Digboi College, who is actively involved in conservation  
of wildlife and training local youths in the area, has been entrusted to help 
in our conservation efforts to secure hornbill populations in the Dihing-
Patkai landscape. 
 
We conducted the following awareness programmes with Digboi College:
 
• In October 2018, 45 school children from classes 7-10 from Kakopathar 

High School attended an awareness programme in Soraipung Wildlife 
Sanctuary. They were taken for a nature walk highlighting the importance 
of biodiversity and endemism in the area.

 
•  In November 2018, a nature awareness programme was conducted in 

collaboration with Digboi College in Soraipung Middle English School, 
Soraipung forest village, attended by 24 students. The theme was 
protecting the threatened species of Dihing-Patkai, hornbills and  
the White-winged Duck. 

Engagement with the local communities 
and Forest Department

• In March 2019, we conducted a two-day workshop “The Basics of 
Ecological Research” for 34 BSc students from Digboi College. The 
workshop included a field trip to Soraipung Wildlife Sanctuary to 
demonstrate field sampling methods.

• World Wildlife Day 2019 was celebrated with special reference to hornbill 
conservation in Konworbam village in collaboration with Digboi College 
and Forest Department Joypur. Resource person, Mr. Tariang, gave  
a talk about common snakes and snake-bite management. He also 
gave a talk on wildlife rescue and dos and don’ts to villagers during 
rescue operations.

 
We are actively collaborating with the Forest Department through meetings 
and interactions with the local communities to generate awareness on 
conservation and help mitigate wildlife conflict situations. From February to 
March 2019, we conducted some stakeholder meetings with three villages to 
discuss about wildlife conflicts and measures to be taken along with Forest 
Department officials. 
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In 2014, the restoration project was initiated with an aim to revive degraded 
habitats in and around Pakke Tiger Reserve. Restoration efforts have been 
carried out in this region and some parts of Assam since 2016. The plots are 
being maintained and monitored for survival at regular intervals.

In 2018, we raised 6378 saplings in the nursery. The planting was carried 
out at three different sites. One was inside Pakke Tiger Reserve, where 
we planted 3022 saplings. An inter-planting activity was done with 297 
saplings at one of the sites from 2017 and 150 saplings were given to the 
Forest Department to plant around their camps in Pakke Tiger Reserve. We 
also provided 350 saplings to a tea estate in Assam. Monitoring data shows 
variable survival percentages across sites. Apart from survival monitoring,  
we have also been measuring growth rates for selected species at one of  
the restoration plots at regular intervals.

In addition, we sold and distributed 1277 saplings to the local people for  
planting in their home gardens, along riversides, schools and government 
office premises.

Restoration project
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We conducted a large-scale survey to determine the distribution of two 
elusive species—the Critically Endangered White-bellied Heron and the 
Endangered White-winged Duck. From October 2017 to March 2018 and 
October 2018 to March 2019, we sampled 101.3 km of eight river drainages 
of Arunachal Pradesh and Manas Tiger Reserve, Assam, for the heron; and 
forested ponds across Assam for the duck. We also used key-informant 
questionnaire surveys for both species. 

We conducted 200 questionnaires across eight drainages and received 23 
positive responses for the duck but only nine for the heron. We established 
that the heron is possibly found in only one location in Arunachal Pradesh—
Namdapha Tiger Reserve. The duck was seen in one of two ponds in Nameri 
National Park and in three of 30 ponds in Dehing-Patkai Wildlife Sanctuary 
alone; however, no new sites were found through our surveys.

With fieldwork complete at this stage, we are currently analysing our data 
from both surveys and we hope to publish articles on the same in the next 
few months. 

Endangered Bird Distributions
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Pakke Paga Hornbill Festival
Since 2015 when the first Pakke Paga Festival was held, every year  
in January, the Forest Department, local people and different NGOs  
together host a conservation festival called the Pakke Paga Hornbill Festival 
in Seijosa. In 2018-19, as a primary partner in this festival, we carried out  
the following initiatives:

Nature guide training programme
A 10-day nature guide training programme was conducted in Seijosa in 
October by Payal Mehta and Harsha J. A total of 14 participants attended 
the training programme including six Forest Department staff. The training 
included various modules on field trails, tourist briefing, ethics, species 
identification, hospitality, and other important aspects of nature guiding.  
A nature guide association/committee will be formed soon so that they can 
follow standard practices and also work within ecotourism guidelines.

Nyolo-tuki—a Nyishi folklore
We organised a 20-day workshop for women from Darlong to create a 
theatre piece using traditional dance and contemporary techniques around 
an old Nyishi song called ‘Nyolo-tuki’ based on nature with a focus on 
hornbills. This theatre piece named ‘Ngo Modi Isi’ was performed during the 
festival as one of the cultural events highlights.

Link to the performance: https://bit.ly/2VNnz1D

Community engagement

Music video 
We used a traditional Nyishi song as the basis for creating a music video of 
artistic merit that can help external audiences access and appreciate it.

The story structure enabled us to create an emotionally-charged piece 
that blended with the song as well as imparted information. This will help 
preserving Nyishi oral heritage. The music video was shot in January 2019 
and will be released soon.

Homestay assistance
The festival committee conducted a meeting in Seijosa in August 2018  
to invite locals interested in setting up homestays. Eight households were 
selected as beneficiaries for the homestay programme. NCF has supported 
two households in Darlong village in setting up homestays. The selected 
households were provided with funds to cover part of the construction  
costs and other needs.

Festival website
A dedicated website (www.pakkepagahornbillfestival.com) for the festival 
was created by September 2018. 
 

Hornbill jewellery and bird brochure
A set of hornbill earrings, pendant and brooch was designed as merchandise 
to be sold during the festival. A pocket guide on 138 familiar birds of Pakke 
region was developed. These were funded by festival committee and the 
Arunachal Pradesh Forest Department. The funds generated through the 
sales will go to the festival committee fund. This brochure was distributed to 
the participants of the nature guide training programme.
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This project aims to ensure the protection and breeding success of 
Helmeted Hornbill pairs in a community forest site in West Kalimantan, 
Indonesia, through a partnership with the local community.

The work is continuing at the Sungai Utik community forest site. Yok-yok 
Hadiprakarsa has built a team with two researchers working on-site with the 
community to build relations, working with the field team from the village 
for the research and monitoring aspects, and in providing livelihood support. 
Three members from the Sungai Utik village are part of the monitoring team 
and regular field surveys are being carried out. The monitoring serves the 
twin purposes of patrolling to detect and stop any poaching, and collecting 
new data on abundance and hornbill nesting. One nest of the Helmeted 
Hornbill has been located along with 2-3 other nests of Black, Wrinkled 
and Rhinoceros Hornbills in nearby areas. With 380 km of survey effort, 
there were 321 detections of all eight sympatric hornbill species (Helmeted 
Hornbill, Rhinoceros Hornbill, Bushy-crested Hornbill, Black Hornbill, White-
crowned Hornbill, Wreathed Hornbill, Wrinkled Hornbill, Oriental Pied 
Hornbill) found in Borneo (564 monitoring hours). 

Helmeted Hornbill conservation: 
regional collaboration in Indonesia
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July 17, 2018, Pakke Tiger Reserve: 121 days after a female Wreathed Hornbill entered a nest cavity, which 
we refer to as WH4, her chick peeped out to greet the world. The female had already come out the 
previous day. The little hornbill chick was getting ready to fledge from the nest when an unfortunate 
incident occurred. Our field staff, Tali Nabum and Khem Thapa, observed a yellow-throated marten on the 
tree. The marten entered the nest through the broken seal and preyed on and killed the vulnerable chick. 
The parents were nearby and called agitatedly and the female hornbill even tried to drive away the marten 
once, but failed. Tali and Khem were quite disconsolate at seeing what they called a ‘murder’ at the nest. 
It’s understandable to feel sad at the outcome after watching over the nest for such a long time just as the 
chick was about to fledge, but in nature, predation of chicks does happen occasionally.

Field tales
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Together with the Snow Leopard Trust, we work in India’s 
high altitudes to help conserve the snow leopard—as well 
as the diversity of life and landscapes that this beautiful cat 
symbolises—in a scientifically robust and socially responsible 
manner. We combine research, community involvement, 
conservation outreach, and policy-level dimensions. 

High Altitudes
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The project aims to support pashmina/cashmere herders of the Indian 
Changthang, Ladakh, to develop grazing practices that are sustainable in the 
long-term for livestock, and pashmina production. We support herders using 
wildlife-friendly practices to get premium prices for their pashmina. 

This project also aims to align the goals of conservation, livelihood 
development and cultural revival in the Changthang region of Ladakh.  
A framework has been set up based on 15 interventions focusing on  
wildlife-related livelihood risk mitigation, wildlife conservation,  
improving livelihoods of herder communities, and reviving cultural  
practices, especially the ones related to the environment and wildlife. The 
initiative is implemented in partnership with All Changthang Pashmina 
Growers Marketing Cooperative Society (ACPGMCS) and the Ladakh 
Autonomous Hill Development Council (LAHDC). 

Since the implementation of this initiative in August, 2017, five villages 
including 178 herders with c. 56,000 livestock have been involved. In 2017, 
a modest premium of INR 100/kg of Snow Leopard Friendly Pashmina was 
offered to partner herders as a premium for adopting wildlife-friendly 
livestock rearing practices. In 2018, procurement of pashmina could not take 
place through the ACPGMCS due to funding constraints though we continued 
working with the communities. A hundred and sixty-four kilograms of raw 
pashmina was procured from 18 herders of Kharnak valley. We are hopeful 
to resuming previous levels of procurement through the ACPGMCS in the 
coming year.

Snow Leopard Friendly Pashmina 
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Living and Learning with Snow Leopards
This year, we reached out to 319 students and seven teachers in Ladakh, and 
694 students and 31 teachers in Spiti during our first in-school engagement.

Our nature education camps saw participation from 190 children and eight 
teachers from 10 schools in Ladakh, and 74 children and six teachers from 
five schools in Spiti. Apart from building knowledge about wildlife and their 
natural surroundings, this year we added activities that helped enhance the 
children’s communication skills as well.

Conservation outreach programme 
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Community-based conservation programmes are a key area of focus in 
our efforts to conserve the various threatened species and their habitat 
in the Trans-Himalayan range. We have spanned our community-based 
conservation projects across Ladakh in Jammu and Kashmir, and Spiti in 
Himachal Pradesh. Some of the main conservation initiatives include:

Livestock Security Programme
The Livestock Security Programme allows herding communities to secure 
their livestock against depredation by wild carnivores. Participants of the 
programme receive a monetary compensation in case they lose livestock to 
wild carnivores. 

This year, herders reported 12 cases of livestock depredation from the 
villages of Gya, Kyungyam, Miru, and Hemya in Ladakh for which the 
compensation payout was INR 29,000. Similarly the communities of Chichim, 
Kibber, Kee, and Sagnam reported 37 cases of livestock depredation for 
which a total pay of INR 2,13,000 was made through the year.

Community-based conservation 
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Grazing-free Reserves
Grazing-free reserves are community-held pastures set aside by local 
villagers as refuges for wild herbivores. A grazing-free reserve was set up in 
the Khardomb valley of Chushul in Ladakh. A local guard has been hired to 
ensure that these pastures are left free from grazing, and other extractive 
activities are limited in these areas. We meet the community regularly to 
understand and address any issues that they face. Currently, we have five 
village reserves in Ladakh and six village reserves in Spiti, together covering 
an area of over 600 km2. This includes an extension for our arrangement with 
the village community of Losar to extend the existing reserve for a period of 
five years up to 2023.

Corrals
Corrals are used to house livestock and help herders protect their livestock 
from predator attacks. Night time predation on livestock by snow leopards 
and wolves inside the corrals is a major financial risk to herders. Our team 
takes immediate action on any request to build new corrals or to repair 
and maintain old corrals. This year, we reinforced 14 corrals in three villages 
across Spiti.
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This initiative strives to improve people’s (specifically women’s) attitudes towards 
wildlife, and increase their involvement in our conservation efforts. Started in 2013, 
Shen is a conservation-friendly enterprise led by the local women of Spiti valley. 

Till date, we have engaged 80 women participants and successfully expanded 
to seven villages—the latest addition being Mane Yongma. As a major part of the 
initiative, we have documented conservation actions and awareness initiatives by 
the women in Spiti, which are in a diary maintained by the participants. 

This year, we partnered with Dastkar, a craft organisation in Delhi to help us 
develop and modify our products. Dastkar worked with the Kibber panchayat 
while we continued our efforts from last year with Peeli Dori for villages in Mane. 
Forty-four women from the Kibber panchayat and 15 from Mane villages worked 
towards creating products earning a little over INR 3000 per participant. 

The participants were taken on an exposure visit to the Dastkar fair and to visit 
another women-led organisation called Jagori Charitable Trust. At the fair, they 
interacted with other craft organisations, helped with customer interaction and 
sales, got feedback on the products and their skills, and also visited a store 
People Tree where they put up our products for sale. 

The conservation efforts recorded by the participants up until this year were 22. 
With continued efforts, this year the conservation bonus is estimated to amount 
to INR 47,000 approximately.

Shen: a handicraft enterprise
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The aim is to understand disease transmission between livestock and wild 
ungulates, namely blue sheep and ibex. To this end, we have worked across 
the Gya-Miru and Upper Spiti landscapes (specifically Pin valley), in Ladakh 
and Himachal Pradesh respectively. The disease that is being studied for this 
project is Gastrointestinal nematodes (GINs). They are determinants of fitness 
and affect the susceptibility of other diseases in wild and domestic ungulates.

After analysing over 100 faecal samples of both domestic and wild ungulates 
from the two landscapes, it is clear that both these sets of species share 
similar parasites. These parasites affect their body condition and make them 
susceptible to other diseases. This provides a basis for potential disease 
transmission between the two. We have also been conducting socio-economic 
surveys with herders to understand the overlap between livestock and wild 
ungulates, and health problems in livestock. Initial data suggested the overlap 
is high in the summer months as that is when the migratory herders come to 
the Trans-Himalayas to graze their stock. This suggests that summer could be 
an important time for disease transmission to occur.

Towards improved disease 
surveillance and management  
in the Indian Trans-Himalaya 
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Wild ungulates are key determinants of snow leopard populations, even in 
livestock-dominated systems. Additionally, wild ungulates play critical roles 
in maintaining ecosystems by influencing vegetation structure, plant species 
composition, and nutrient cycling. Ungulate monitoring is an annual priority 
for our programme, using the scientifically robust double-observer method.

Ladakh: new surveys
This was our sixth year of survey in the Tsaba and Puyul region, and the 
third year of survey in Hemya. This year we found 127 argali in Tsaba which 
is the highest count in six years of survey in this region. This reiterates the 
importance of this valley as an important wintering ground for this rare 
mountain ungulate.

We continued surveys in the Chushul region for the second year. We found 
over 50 argalis in this area, which was slightly higher than last year. This 
confirms that argalis are continually using this area.

Monitoring wild ungulates
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Long-term monitoring 
In Tsaba valley, we found 112 blue sheep and 87 argali in an area of  
180 sq km. We recorded 222 blue sheep from Puyul. This estimate was 
slightly higher than what we found in the previous years. Another landscape 
that we have been monitoring ungulates in is Hemya in the Rong valley. We 
monitored an area of 135 sq km and estimated blue sheep populations of  
164 which is comparable to the only previous estimate from 2017.

Spiti-Kinnaur
We have been monitoring five sites in the Spiti landscape, namely Lossar, 
Kibber-Langza, Tabo, Pin and Lingti valley since 2010 until now. The average 
total survey area is 330 sq km.

Lahaul
For the first time, we conducted ungulate surveys across three landscapes 
in Lahaul, namely, Miyar-Thirot, Bhaga and Chandra valleys. Only Asiatic 
ibex were sighted in the survey. Overall the densities of ibex are lower than 
in sites across Spiti-Kinnaur. In total we covered an area over 1,000 sq km 
across the three sites.
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The International Union for Conservation of Nature (IUCN) had recently 
down-listed the snow leopard on the Red List of Threatened Species from 
the ‘Endangered’ to the ‘Vulnerable’ category. However, this was based on 
questionable science as less than 2% of the global snow leopard habitat has 
been studied and most population estimates from the sites are biased to 
already known good habitats, and are ‘guesstimates’.

Following this, NCF along with the Snow Leopard Trust expanded its long-
term monitoring of snow leopard populations in the Upper Spiti Landscape 
(USL) to newer areas in Himachal Pradesh. This was a joint effort with the 
Himachal Pradesh Forest Department. The sites selected span ‘good’, ’poor’ 
and ‘unknown’ snow leopard habitats. 

In 2018, we ventured into exciting new areas of Tabo, Kinnaur, Pin valley and 
Lahaul. Preliminary snow leopard densities have since been estimated for 
these regions. In 2019 we plan to understand snow leopard populations in 
previously unknown habitats: Bharmour (in Chamba), the Sangla-Chitkul 
valley (Kinnaur) and Dodra Kwar valley (Upper Shimla). One of our teams 
has reached the region of Bharmour to conduct a recce and identify sites 
to deploy cameras. Interactive workshops were also conducted to train the 
field assistants and field staff from our programme at the district level.  
This is the first-ever attempt to estimate snow leopard populations at such  
a large scale.

Population estimation of snow 
leopard across the state of 
Himachal Pradesh 
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In an effort to develop a reliable population estimation method for long-
term monitoring and also to deepen our understanding of Nilgiri tahr 
metapopulation structure, a survey was conducted with the help of NCF’s 
Western Ghats programme and Tamil Nadu Forest Department. We surveyed 
a remote location in Anamalai Tiger Reserve that was not covered in any 
previous survey. Through satellite images and from our field experience, this 
area appeared to be important to survey because of Nilgiri tahr habitat and 
its potential to provide connectivity between Grass Hills and Kota Malai.

A survey was conducted between 8–12 February 2019. We spent a total of 
five days in this entire expedition, out of which six hours were spent walking 
5.7 km to cover an area of 10 km2. Logistics and unpredictable weather made 
this survey very challenging. There were no direct sightings of Nilgiri tahr but 
we found pellets at two locations.

Population estimation of Nilgiri tahr 
in Anamalai Tiger Reserve 
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Ecosystem services in snow leopard landscapes
Our student, Ranjini Murali, submitted her PhD to Manipal University in  
April 2019. For her PhD, Ranjini studied ecosystem services that crop 
and livestock production systems use in the arid, cold desert systems in 
Asia’s high mountains, which are home to the snow leopard. She aimed 
to understand how local communities used, valued, and managed these 
ecosystem services. Her main findings were that local communities in these  
landscapes were heavily reliant on ecosystem services, which was  
calculated to be 3.8 times higher than the average household income.  
This use of ecosystem services was considerably higher in pastoral systems 
as compared to crop-production communities, although more diverse in 
crop-production systems. The use of local ecosystem services decreased 
with urbanisation while the use of imported ecosystem services increased 
with urbanisation. In a crop-production system, water, crops, and climate 
regulation, and cultural heritage were the most valued services by local 
people, in contrast to fodder, firewood, and animal dung which were most 
valued economically. Local communities manage their ecosystem services 
in this system and a study of a single crop-production system indicated 
that strong monitoring, low conflicts, high self-organisation, and strong 
information sharing were important characteristics for the functioning of 
the governance system. This study brings to light the high, unseen and often 
disregarded value of ecosystem services for local people living across Asia’s 
high mountain habitats. Developmental projects need to account for this 
value, and conservation and management strategies need to better recognise 
and strengthen local governance systems that have been in place to  
manage them.

Further research for conservation 
of high altitude ecosystems 



 Page 45

Human attitudes and tolerance of wild carnivores 
Saloni Bhatia, our PhD student who studied people’s relationship with 
wild carnivores in Ladakh, submitted her PhD to Manipal University in 
April 2019. Her research has examined the role of religion (Buddhism and 
Islam) in influencing people’s tolerance for carnivores like the snow leopard 
and wolf. Saloni’s doctoral research examined the links between culture 
and conservation, primarily the role of religion and folklore in influencing 
peoples’ values and attitudes towards snow leopards and wolves. She found 
that religion alone did not influence peoples’ attitudes and its effect was 
tempered by several other socio-economic factors. People also associated 
a range of values with wildlife, ranging from positive to neutral to negative. 
She then assessed the factors affecting peoples’ tolerance for wild 
carnivores and found that for both snow leopards and wolves, psychological 
drivers (perceptions of risk) had a significant role to play. Further, contextual 
(magnitude of impact, economic costs, etc) and social factors (the quality 
of the relationship within community members and between community 
members and conservation agencies) affected how people responded to 
snow leopards and wolves, respectively.

The second part of her research examined the values ascribed to high 
altitude mammals. She found that wolves were often associated with 
negative cultural values, whereas the snow leopards were often associated 
with values that emphasised their use to humans. On the other hand, the 
ibex was often associated with positive cultural values. Understanding 
values provides us insights into the cultural dimensions that affect people’s 
relationship with wild animals. 
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Understanding factors affecting carnivore community  

in Himalaya
Characterising species diversity and its variation, and understanding  
the forces that structure ecological communities and their spatial patterns  
along environmental gradients, are central themes of ecological research. Factors 
like species interaction and environmental factors play important roles as 
determinants of the community at different scales, but the relative role of these 
factors is unclear. It is also important to understand how human-induced land-
use change alter these processes in order to better-inform conservation policies.

Jenis Patel, a PhD student, is developing a proposal to understand these 
processes at ecoregions, landscape and local scales with these four specific 
objectives:
• Disentangling the role of deterministic processes from stochastic processes 

in ecoregions of montane grassland biomes
• Habitat or species interaction? What determines community structure
• Patterns of carnivore abundance and resource use in response to local  

land-use change
• Large herbivore-mediated mesopredator release effect in Spiti,  

Himachal Pradesh
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Snow leopard wildlife trade
Recent studies have shown that poaching and illegal wildlife trade have risen 
and become a substantial threat to snow leopard populations in the wild. 
In response, all range countries of the snow leopard committed to combat 
illegal wildlife trade at the third steering committee meeting of the Global 
Snow Leopard & Ecosystem Protection Program (GSLEP). NCF, in partnership 
with GSLEP and Snow Leopard Trust, received a grant in 2018 from the 
United States Fish and Wildlife Services (USFWS) to begin two projects  
that can help better understand illegal wildlife trade with respect to  
snow leopards.

In June 2018, we began maintaining a database of all illegal wildlife crime 
and trade with a focus on snow leopards. The database is envisioned as 
a collaborative effort for effective information sharing and dissemination 
roping in multiple stakeholders including researchers, enforcement agencies 
and other organisations devoted to reduce illegal wildlife trade.

In 2019, we began engaging with communities in Bharmour, Himachal 
Pradesh, to understand ground realities and drivers of poaching and 
trade. Recognising that illegal wildlife trade spans from individuals on the 
ground poaching, often opportunistically, to cross-boundary smugglers and 
international markets we hope these efforts will help curb the trade by not 
only providing vital information for enforcement but by also educating and 
suggesting alternatives to participating communities.



 Page 48



 Page 49

We were surveying in Miyar valley for the first time 
ever. It was October and it seemed like winter had 
already arrived in Lahaul, Himachal Pradesh this year. 
As we woke up at camp in the Tanpatan area deep 
inside the Miyar valley within what seemed like an 
amazing area for ibex, the weather took a turn for the 
worse. Flecks of snowfall quickly transformed to a 
full-blown blizzard. Everything was in a sea of haze! 
We were doubtful if the surveys could be conducted. 
If we stayed in this area for too long and it continued 
snowing, we could be trapped indefinitely. We took 
a collective decision to pack up and retreat to the 
nearest village, which was almost half a day’s walk 
back. As we were heading back, rather paradoxically, 
the sun came out and broke the snow clouds, and 
miraculously the sky was clear in a flash. 

We stopped in our tracks and reconsidered... to retreat 
or to go back to the survey? We took another turn... 
back to Tanpatan to complete the survey! The day was 

filled with a lot of ibex sightings and tired legs as we 
had to wade through knee-deep snow for many hours. 
Making quick yet informed decisions is the key to 
successful surveys in the mountains.

Lingti valley is one of the most challenging areas to 
survey mountain ungulates. The remote valleys need 
the team to wade through icy river waters in late 
October several times to reach our basecamp. Several 
hours of trekking through steep slopes and river rapids 
means the team tries to pack as light as possible. 
Lingti takes over five days to complete and as usual, 
this year we were also travelling light, which meant 
we carried only one vessel to cook. As we reached 
basecamp after two days of trekking, we yearned to eat 
chapatis and of course we did not have a pan to cook 
them on. But field work is all about improvisation—
we cooked fresh chapatis on a flat rock with a flame 
below! The smokey chapatis gave us energy to survey 
the many valleys within Lingti! 

Field tales
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We work to increase awareness about nature and biodiversity among 
the public, especially children, and to involve the larger citizenry in 
generating information for better documentation and conservation of 
nature. We believe that deep connections between people (especially 
children and young adults) and nature arise primarily through first-
hand contact with animals and plants; with some kind of wilderness. 
At this programme, we want to help make these connections, and 
once made, help nurture and develop them. 

NCF has been working in conservation education and outreach 
at most of our focal conservation sites across India. We are also 
increasingly reaching out to an audience at a national scale. This 
programme also cuts across the various other NCF programmes 
and strives to add value to NCF’s existing efforts in nature and 
conservation education.

Education and
Public Engagement
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SeasonWatch is an India-wide programme that studies the changing seasons 
by monitoring the seasonal cycles of flowering, fruiting and leaf-flush of 
common trees. It is a citizen science project, inviting volunteers, adults and 
children alike, from across the country to participate. Volunteers can choose 
from a list of 123 common tree species to either monitor weekly over the 
long-term or to make a single observation.
 
Between April 2018 and March 2019, the number of registered schools had 
grown from 550 to 650, and registered individuals had doubled from 350 to 
700. By March 2019, volunteers had contributed > 2,50,000 long-term and 
one-time observations on > 40,000 trees. Long-term data have revealed 
interesting changes in flowering phenology of trees such as Indian laburnum 
(Cassia fistula), showing evidence of potentially advancing flowering dates.

Compared to early 2018, the increase in observations was due to the 
introduction of a one-time observation option on the SeasonWatch Android 
app, coupled with two bioblitz events held in December 2018 and March 
2019. Spatial patterns of tree phenology—such as staggered flowering from 
south to north in mango—have emerged from these events.

Between September and December 2018, we conducted workshops with 
partners—Foundation for Ecological Security in Udaipur (Rajasthan) and 
Mandla (Madhya Pradesh), and with Agastya International in Bangalore 
(Karnataka) and Kuppam (Andhra Pradesh). Twenty farmers and village 
representatives attended the workshops in Udaipur and Mandla. Twenty-
four teachers from ten government schools and 20 district-level facilitators 
attended workshops in Kuppam and Bangalore respectively. In October 2018, 
19 teachers from Kerala participated in the SeasonWatch National Teachers’ 
Meet held in Bangalore.

SeasonWatch
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NCF plays a coordinating role in Bird Count India, an informal umbrella 
consisting of organisations and groups interested in bird documenting 
and monitoring. As a citizen science effort, Bird Count India works with 
birdwatchers and naturalists across the country to record the birds that  
they see, and to share their observations on a common platform for use  
by everyone. 

Since 2014, over 42 workshops on bird documenting and monitoring have 
been conducted across India; and these are supplemented by a website 
(birdcount.in) that hosts a variety of resources for interested people. We also 
provide technical support to partners in conducting their own projects, for 
example, the Mysuru City Bird Atlas, the Kerala Bird Atlas, and Kanha Bird 
Survey, amongst others. 

The common location that we encourage birdwatchers to use to upload their 
observations is the global platform eBird, customised for India (ebird.org/
india). In 2018/2019, 2.8 million observations were uploaded by over 6,530 
birders, bringing the total volume of information contained in the database 
from India to 10.24 million records and 0.6 million checklists. With this vast 
amount of data now becoming available, we have now begun to use this 
data to understand population trends, distributions and seasonality of India’s 
birds. State of India’s Birds, a scientific report which includes range sizes, 
and long-term and short-term trends for over 800 species of Indian birds, 
will soon be published.

Bird Count India
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This project aims to introduce children and young adults to birdwatching, 
and through birds facilitate a deeper connection with nature. We have 
been doing this by creating educational materials and content, and have 
now produced several additional region-specific, bilingual versions of our 
popular pocket guides on common birds. We have also developed posters 
for classroom display and extended our initiative to train educators to take 
forward the message with children in their local areas.
 
Bilingual pocket guides: We now have 12 different versions of our 
pocket guides, including bilingual pocket guides for Andhra Pradesh and 
Maharashtra, and an English version of a pocket guide on birds of Pakke Tiger 
Reserve, developed in collaboration with our Eastern Himalaya Programme. 
We have also been providing our earlier pocket guides for free or at print 
cost to several organisations across the country that work with children. So 
far, we have printed and distributed over 90,000 pocket guides across the 
country, which we estimate have been used by over two lakh children.
 
Other materials: In addition to flashcards and pocket guides, we have 
developed a series of posters for classroom display, on common birds found 
in different habitats. These have been made available for free download and 
printing, and are also being provided to schools free of charge. We have also 
developed several games that can be used to engage children both inside 
and outside the classroom, and these are being made available for  
free download. 
 
Birding buddy workshops: This year we focused our efforts on training 
teachers and facilitators with little or no prior knowledge of birds. This was 
done in collaboration with other organisations like Azim Premji Foundation 
and Agastya Foundation, who work with government school teachers. 

Early Bird
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State of India’s Birds is a collaborative project that aims to estimate range 
size and understand long-term and short-term population trends for the 
majority of India’s bird species. We have finalised methods to derive these 
indicators of bird status from citizen-generated bird data uploaded to eBird, 
a citizen science platform. The report and associated publications will be 
published in the next few months. 

The project involves a collaboration between nine institutes. These are 
Nature Conservation Foundation, Wildlife Institute of India, National Centre 
for Biological Sciences, World Wildlife Fund, Bombay Natural History Society, 
Foundation for Ecological Sciences, Sálim Ali Centre for Ornithology and 
Natural History, Ashoka Trust for Research in Ecology and the Environment, 
and Wetlands International.

State of India’s Birds
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This project which began in January 2019, is an effort to catalyse increased 
impact in public engagement, research, and conservation of India’s 
biodiversity, through birds. Birds are excellent ambassadors for all of 
biodiversity, by virtue of their ubiquity and familiarity. Several institutions and 
individuals in India are engaged with one or more of these efforts, to varying 
degrees. In addition to scaling up our existing work in these areas, one of the 
aims of this project is to encourage these different groups and individuals 
to work more closely together in order to increase the quantity and quality 
of the work, to complement each other’s work in a strategic manner, and 
through this, to increase impact in multiple ways.

Birds in India
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We have recently begun work on designing, testing and trialling nature learning 
modules and framework that can be woven into school curriculum. This 
framework and modules will aim to be age-appropriate and locally-relevant 
as much as possible and will be created in close collaboration with teachers, 
educators, pedagogy experts, designers and ecologists. For children to 
experience and learn from nature, it is important to facilitate nature immersion 
and exploration first for their school teachers. With this in mind, we will be 
conducting workshops to enable teachers to reconnect with the natural world, 
learn about the many fascinating creatures and phenomena that surround us 
as well as brainstorm to develop concrete ideas and creative pedagogy to take 
back to classrooms. The underlying approach to our work will be age-appropriate 
and place-based. The emphasises will be on developing empathy, experiencing 
wonder, and building a connection with the natural world. 

Collaborations:
The Azim Premji Foundation (APF)
APF requested us to help facilitate a three-day workshop in December 2018 on 
nature activities for about 20 environmental science school teachers in Bangalore 
they have been working with. Our team conducted sessions on birds, trees and 
SeasonWatch and using art and craft. 

Agastya Foundation
We had a half-year collaboration with Agastya Foundation to help train their 
facilitators and a few Government school teachers they work with on nature 
education modules. We discussed ways and methods to conduct these nature 
activities and learning in their campus in Kuppam (Andhra Pradesh) and in the 
schools they work with. Agastya will also be using some of the nature education 
material in their lab spaces, night schools and mobile science vans.  

Nature learning framework and curriculum
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Workshops at the Student Conferences on Conservation 

Science-Bengaluru 
In collaboration with individuals from other organisations Vena Kapoor  
was involved with planning and delivering the first pre-conference module 
on conservation science and practice for 15 students from across India.  
This module was offered to Indian students from under-represented  
groups. She also conducted a workshop on managing people and teams  
at the conference.

Other initiatives
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“The Birding Buddy workshop has really helped me improve my skills on how to 
interact with kids using various activities.”
—Harshada Gauns, Goa Bird Conservation Network
 

“We have recently started using the flashcards and pocket guides and our children 
simply love them. Thank you for all your efforts in creating these materials, it surely 
encourages both teachers and children alike, to observe the nature and wildlife 
around us.”
—Ramkumar, teacher
 

“The participant, whatever the age, gets instantly drawn to the images of the bird 
and other descriptive information on the flashcards. The size of the cards is also 
ideal to handle in the field.”
—Tallulah D’Souza, nature educator
 

“Innovative, informative and a very nice game to teach kids about birds. It also 
explains about their habitat and food and where they are found. It was a very 
enjoyable game, all of us loved it!”
—Vidhya Sundar, an avid birder, uses the flashcards to play games with the children in her building.

Feedback from workshop participants
Field tales
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In the Western Ghats, our work encompasses wildlife 
research, conservation with communities, outreach and 
education. In the Anamalai Hills, we carry out ecological 
restoration of degraded rainforest remnants in a fragmented 
rainforest landscape now dominated by plantations.  
Our work on human-elephant coexistence, too, continues 
and has expanded to other areas, particularly the Hassan–
Alur landscape in Karnataka. In other parts of Karnataka, 
we study the ecology and distribution of mammals, and 
work to consolidate protected areas and minimise human 
impacts. With multiple stakeholders, we work to extend 
conservation to wider landscapes including wildlife reserves 
and surrounding areas.

Western Ghats
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Our rainforest restoration efforts in the Anamalais entered its 19th year,  
with the continued protection of 25 rainforest fragments occupying  
1075 ha in partnership with plantation companies such as Parry Agro 
Industries and Tata Coffee. We also began a new partnership with the AMM 
Murugappa Chettiar Research Centre, Chennai, to take ahead our research 
and restoration efforts. Ecological restoration through weed removal and 
mixed native species planting protocol has helped revive over 70 hectares of 
rainforest and sequester about 5000 tons of carbon in these sites. This year, 
we planted about 2901 saplings of 72 species in three hectares and in-filling 
planting of about 500 saplings in an older site. Bombay Burmah Trading 
Corporation, Waterfalls Estates and Tata Coffee planted around 1750 native 
rainforest tree saplings to enhance shade in coffee estates and increase tree 
cover within their properties. Our systematic study of restoration-related 
recovery, where we compared sites restored from one to 15 years ago with 
unrestored sites, and ‘benchmark’ rainforests, indicated significant increases 
in tree density, species richness, and above-ground carbon. The results have 
been submitted for publication. With the Tamil Nadu Forest Department 
and our partners, we held meetings and training events related to wildlife 
conservation in fragmented habitats, ecological restoration, and human-
wildlife coexistence. 

Restoring degraded rainforests
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Long-term research underpins much of our work in the rainforests of the 
Anamalai Hills. The following projects focussed on tropical forest phenology 
and dynamics and bird communities are underway in the landscape of the 
Anamalai Tiger Reserve (ATR) and the Valparai Plateau. 

Tree phenology
Over 1500 trees of 170 rainforest tree species are being monitored monthly 
since March 2017 along seven trails in ATR and Valparai. This is yielding new 
information and insights into leafing, flowering, and fruiting patterns  
and seasonality. 

Forest dynamics
In collaboration with the National Centre for Biological Sciences, we 
established two long-term ecological monitoring (LEMon) plots of one ha 
each, to map and tag all trees with dendrobands for quarterly girth (growth) 
and carbon monitoring. One plot located in a degraded rainforest remnant 
(1816 trees, 63 species) and one in relatively undisturbed rainforest (1291 
trees, 85 species) have been measured for four quarters and one annual 
census so far.

Long-term forest  
and bird monitoring
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Valparai bird survey
Valparai road survey: We completed the 5th year of this bird survey in March 
2018. The survey is carried out along 20 points at one kilometre intervals 
along six road routes of 20 km length. The 600 point count surveys across 
five years has documented 178 bird species and patterns of distribution and 
abundance.

Candura bird survey
This is an intensive bird survey of a 104 ha rainforest remnant with 
point counts at 104 grid centroids in April and December each year. We 
have completed four summer and three winter surveys so far, and are 
documenting seasonal patterns in bird density, fine-scale distribution related 
to habitat structure, and inter-annual variation.

Fragment bird surveys
We resurveyed birds in 18 rainforest fragments, including 14 surveyed 
between 2000 and 2005, in order to document longer-term changes  
in relation to forest fragmentation. The results are being analysed  
for publication.

Bird surveys
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Tree plantations and forest restoration are considered important strategies 
for carbon sequestration and mitigating the climate crisis. Species-rich 
natural forests are known to sequester more carbon than commercial 
monoculture plantations. In collaboration with scientists at Columbia 
University and the Nature Conservancy, USA, we assessed carbon stocks in 
forests and plantations and the magnitude and temporal stability of rates of 
carbon capture (estimated using the Enhanced Vegetation Index for 2000-
18). We found that carbon stocks in teak and eucalyptus plantations were 
30-50% lower than in natural evergreen forests, but differed slightly from 
moist-deciduous forests. Carbon capture was slightly higher (4-9%) during 
wet seasons but up to 29% lower during dry seasons in plantations than in 
natural forests. Carbon capture by plantations was less stable across years, 
and decreased more during drought years (i.e., lower resistance to drought), 
compared to forests. The lower stability and drought resistance of carbon 
capture in plantations make them less reliable for carbon sequestration  
than natural forests. Reforestation and restoration of species-rich natural 
forests using mixed native species might better-mitigate climate change 
than raising species-poor plantations, besides having other benefits for  
biodiversity conservation.

Carbon capture in  
forests vs plantations 
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The Western Ghats supports an incredible diversity of amphibians, most 
of which are not found anywhere else in the world. In order to increase 
our knowledge of the diversity and distribution, along with Harikrishnan 
Surendran, we carried out surveys of a number of rainforest fragments in the 
Valparai plateau landscape. We also helped researcher Vijay Karthick to carry 
out a study on the effects of rainforest fragmentation on anuran amphibians 
as part of his dissertation fieldwork for his MSc in Wildlife Conservation 
Action from the Institute of Environment Education and Research, Bharati 
Vidyapeeth University, Pune. These surveys carried out during and after the 
south-west monsoon covered 15 rainforest fragments and remnants on the 
Valparai plateau and continuous rainforests in the Anamalai Tiger Reserve. 
As a result of these surveys and past information, we now have a record of 
65 species of amphibians in the Anamalai Hills landscape. New records and 
findings from this work are in the process of being published. 

In search of rainforest frogs
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In our interactions with local people in the Anamalai Hills, we learnt that 
the roofs of the houses they live in are connected to forests and wildlife in 
unexpected ways. The tribal people living in Nedungundru village at the edge 
of the Anamalai Tiger Reserve indicated that they are compelled to cut many 
trees every year to repair their roofs. In an effort to assist them to have a 
more permanent roof, the Tamil Nadu Forest Department had provided them 
with roofing sheets and NCF stepped in to purchase metal pipes for the 
scaffolding support. We helped 66 households with material to refurbish 
their roofs over the last year. The tribal people on their part have voluntarily 
agreed to stop cutting trees for roofing in the future.

Another effort near Valparai town was based on our previous research 
on lion-tailed macaques (LTM) in Puthuthottam rainforest fragment and 
estate. These habituated macaques had learnt to remove roof tiles and 
enter houses in search of food, leading to conflicts with estate people. We 
supplied roofing sheets while the Puthuthottam Estates company supplied 
other materials and labour to change roofs in four houses in an affected 
housing line to sheet roofs. This has helped reduce conflicts and foster 
coexistence with the macaques. Furthermore, canopy bridges were repaired 
and our LTM watch programme continues in the area.

Roofs and canopies
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We continued to monitor elephant movements and record incidents of 
conflicts in the human-dominated landscapes of Valparai plateau in Tamil 
Nadu and Alur-Sakleshpur-Kodlipet region of Hassan and Madikeri forest 
divisions in Karnataka. Annually, around 120 and 30 elephants use the 
plantation-forest landscapes in Valparai and Hassan, respectively. In Valparai, 
though elephants were seen throughout the year, their activity peaked 
between October and February which is consistent with previous years. 
There was a significant reduction in property damage incidents  
(64 incidents) between April 2018-March 2019 as compared to previous years. 
No incident of human fatality due to elephants occurred in 2018. Although 
three people died in 2017 in accidental encounters despite being aware of 
elephant presence, 2018 was the fifth consecutive year with no fatalities as a 
result of people being unaware of elephant presence.

As a way to minimise direct encounters with elephants, we have sent out 
8,51,219 text messages alerting people of elephant presence over mobile 
phones with 71% messages successfully delivered to recipients. However, of 
the 4,84,676 voice call alerts on peoples’ phones, only 12.5% of calls were 
answered by people. In Hassan, during the past year, 406 crop damage 

Human–elephant coexistence  
in Anamalais and Hassan
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incidents were recorded. Between April 2018-March 2019, 426,081 text alerts 
were sent out to peoples’ mobile phones and had a delivery rate of 89%. 

Similarly, over the past one year period, 2,54,034 call alerts sent out to 
people and 74.5% of calls were answered by people. In addition to five digital 
display boards, two more boards were installed. These boards together with 
eight alert beacons have been directly benefiting 42,435 people living in 93 
villages, indicating elephant presence to avoid direct encounter elephants 
during late in the evening or at night. Initiation of early warning systems 
encouraged Karnataka State Forest Department to establish Rapid Response 
Teams in four forest ranges and a dedicated helpline for people to seek help 
during conflict situations. 

Street plays and interaction meetings with people on the significance of 
elephants in both landscapes have continued. Though human-elephant 
conflict has been minimal in Valparai, the capture of two elephants by the 
state forest department due to pressure from local people has remained  
a cause of concern for human-elephant relationships in the Hassan region.
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This project began in 2013, with a Masters dissertation investigating the 
behavioural and physiological correlates of stress in Asian elephants using 
the human-dominated landscape of Valparai, in the Anamalai hills. This went 
on to take-off as a long-term project looking at demography, behaviour, and 
physiology of elephants on the Valparai plateau, and adjoining protected 
landscapes. The project, over the past three years, has looked at landscape-
level distribution patterns, expanded individual ID database for the 
Anamalai-Parambikulam complex, and more importantly looked at behaviour 
and hormones. 

In 2015, as a continuation of this project, 512 samples were collected from 
identified elephants on the plateau, and the Sathyamangalam landscape, to 
compare stress hormone levels in elephants using an agricultural landscape. 
While there was significant variation in glucocorticoid metabolite values of 
elephants in Valparai and Sathyamangalam, the higher concentrations was 
probably a result of male elephant physiology. Forest-farm interfaces of 
Sathyamangalam were primarily used by male elephants.

Starting 2016, and currently underway, as part of a PhD work, behaviour 
and hormone sampling is being done more intensely. Over the past 
three seasons, with emphasis on female Asian elephants, dung samples 

Understanding behaviour and 
physiological stress in elephants
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were collected from known individuals in the Valparai landscape. From 
the analysed samples, we have found interesting correlations between 
reproductive states and associated stress hormone concentrations, 
perhaps unexplored in wild Asian elephants previously. We found significant 
differences in reproductive hormone concentrations between lactating and 
non-lactating elephants, and also found evidence for a peak, followed by a 
sudden drop in hormone values, in an adult female at the time of parturition. 
As part of the behavioural sampling, we have also found significant 
differences between group sizes of elephants in the protected area vs 
those in human-use landscape. We are now looking at association patterns 
between the two land-use regimes.

 As part of the hormonal studies, sampling was also carried out on elephants 
in semi-free-ranging captive settings in the Anamalais. Data collected 
from these elephants show regular cyclicity in most individuals, except in 
certain individuals, both in older and younger age classes. Currently, we 
are analysing corresponding behavioural data, for both wild and captive 
individuals, and hopefully, that will add an additional layer of information, 
thereby explaining some of the trends observed in the data. Detailed results 
will be shared as soon as the analyses are complete.
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The Ecoquest Nature Discovery Centre at Iyerpadi, now renamed as the 
Anamalai Nature Information Centre (ANIC), was revamped with a whole 
set of new displays. These are illustrations and paintings of landscape, 
biodiversity, and some important trees of the Anamalai Hills. These were 
made by talented wildlife artists—Sartaj Ghuman, Rohan Chakravarty, and 
Nirupa Rao. These posters are accompanied with relevant natural history 
information. We now also have a new, interactive display with the use of a 
computer and monitor that has multi-media posters, videos, and photo slide 
shows. A fern garden with over 60 native species and other native plants is 
being developed around the Centre.

Our nature education efforts were focused on four schools in Valparai. From 
June 2018 to March 2019, we conduced a monthly programme for about 
40 students from class 7th to 9th. Each programme included a classroom 
session with slide show or audio-visual presentation, followed by a field 
trip for first hand experience in nature. The classroom session and field trip 
focused on specific topics: biodiversity of the Anamalais, elephants, plants, 
frogs and toads, butterflies, birdwatching, rainforest nursery and restoration, 
dragonflies and damselflies, and lion-tailed macaques. A nature-related  
two-day-long programme was also conducted for about 200 children from 
two schools in January 2019, with games, quizzes, field observation, origami, 
and interactions.

Conservation education  
in Valparai
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In the Cauvery-MM Hills Wildlife Sanctuary landscape, Karnataka, our surveys 
show that people dependent on forests for firewood harvested 18 different 
tree species. Of these, 17 species are important food sources for herbivores 
such as elephant, gaur, sambar, chital, four-horned antelope, barking deer, 
wild pig, and others. The most widely collected species, the Albizia amara, 
commonly called as the oil cake tree, is harvested by over 53% of the 
surveyed families. Oil cake trees are also an extremely important food source 
for elephants, especially during the summer. Hence, reduction of firewood 
usage would have a direct benefit to wild herbivores, and an indirect benefit 
for large carnivores.
 
Continuing our work on providing an alternative energy source for cooking 
to families that are dependent on forests for firewood, we were able to 
distribute stoves to over 1,400 families in the Cauvery-MM Hills Wildlife 
Sanctuary landscape. The beneficiary families have reduced their overall 
firewood usage by 60% compared to their usage before providing the LPG 
stoves. This has also helped stabilise the health of many women as firewood 
usage directly impacts lung function and leads to chronic problems such as 
asthma, lung cancer, and other diseases.

Alternate energy sources
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We began the concept of community farm fencing to support farmers to 
reduce their crop loss from wildlife. Farmers who have croplands adjoining 
each other organise themselves into small groups to set up solar-powered 
electric fences. We invest 75% and farmers invest 25% of the hardware costs 
and labour to install the fences. A total of 21 small farmers from five villages 
covering an area of 26.21 acres installed the community farm fences.
 
The farm fence is designed based on the wildlife species (elephant, deer, 
wild pig, or a combination of all) against which the cropland has to be 
protected. In the future, the pre and post-fence crop productivity data 
would help us understand the efficacy of the activity. 

Human-wildlife conflict
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The Holematthi Nature Information Centre that was opened last year 
attracted over 4,000 visitors. This included 3,400 school children from 34 
different schools in and around Cauvery and MM Hills Wildlife Sanctuaries. 
The information centre has become a learning hub for school children, 
college students and community members who reside in the vicinity of the 
two protected areas.
 
We carried out other public outreach activities that included 30 talks 
covering over 1,000 people including government officials, judges, students, 
conservation enthusiasts, and the general public. In addition, we participated 
in training programmes on wildlife science, human-leopard conflict, and 
wildlife corridors to provide inputs and information from our experiences.
 
Public outreach material published included a short film on wildlife 
corridors, posters and pocket guides on birds and mammals of MM Hills, 
Cauvery and Biligiri Rangaswamy Temple protected areas. 

 Public outreach
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We carried out a short-term study in the Doddasampige-Edyaralli forest 
corridor that connects MM Hills Wildlife Sanctuary to Biligiri Rangaswamy 
Temple Tiger Reserve to understand the utility of this corridor by large 
mammals in comparison to agricultural fields. In addition, the study aimed 
to understand the impact of a highway that passes through this corridor on 
the large mammal guild.
 
Results from the study showed that species such as sambar, elephant, gaur, 
barking deer, tiger, and leopards only used the forest corridor while species 
like chital, wild pig and jackal used both forest and agricultural fields to 
move between the two protected areas. However, encounter rates of chital 
were 30 times higher in the forest corridor compared to agricultural fields, 
whereas wild pig was three times higher. This indicated that the forest 
corridor was extremely important for large mammals to move between two 
large wildlife habitats.
 
The study also highlighted that there was temporal segregation between 
some of the wildlife species (tiger, dhole, leopard, gaur, sambar) with 
vehicular traffic depicting that tigers and other large mammals avoided using 
the corridor when the vehicular movement was higher. But species such as 
peafowl and bonnet macaque were more tolerant of vehicular movement.
 
Based on the wildlife movement and vehicular data, we designed and 
installed large driver awareness sign boards to help educate drivers on the 
need to reduce their speed and increase alertness when driving through the 
corridor. We also carried out driver awareness outreach activities on the 
importance of the corridor by involving local volunteers and school children.

Corridor conservation
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In a landscape such as the Valparai plateau, where humans must share spaces with wildlife, it 
is important to understand the perceptions of younger age groups, who are still learning about 
their landscape from their family and peers, and must eventually share their home with wildlife. 

We interviewed children from a local settlement, which is frequented by elephants, and asked 
what the children thought about their elephant neighbours. Few of the children were happy to 
oblige; their responses were insightful and unearthed useful information on how children of 
the plateau perceive the Asian elephant. The children accurately described rather complicated 
elephant behaviours, even differentiating between how elephants would lift their trunks up in 
the air to sniff out subjects that were far away, while keeping their trunks low to the ground 
when sniffing out subjects that were close by. Such astute observations clearly indicate an 
inherent curiosity about elephants.

We also uncovered the importance of parental and educational guidance, especially in the 
formative years of a child’s life: lessons learnt at home and in school about maintaining 
appropriate distance from wildlife, being wary of elephants and even ensuring one’s own safety 
were repeated by each of the three children that we interviewed. Lastly, and perhaps most 
importantly, we learnt that these children are not predisposed to a negative attitude towards 
elephants and other wildlife. On the contrary, the children were taught to be cautious around 
elephants, and made to understand that taking the right precautions is the responsible way of 
ensuring safety to both people and wildlife. 

Field tales
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The Cranes and Wetlands programme was initiated in January 2012 
in partnership with the International Crane Foundation. We focus on 
landscapes that have populations of the globally-threatened Sarus 
Crane—or SarusScapes. Sarus Cranes in South Asia live amid farmers 
and cultivated lands. Alongside the Sarus many other waterbird 
species live on these landscapes that most would disregard as 
important wildlife habitats. In addition to intensively farmed lands, 
SarusScapes still retain wetlands of varying sizes, most of which are 
retained for human use. 

In this programme, we explore areas heavily dominated and modified 
by humans attempting to understand how these may be useful 
to sustain wildlife. In an era when less and less land is becoming 
available purely for wildlife conservation, these explorations, we feel, 
hold the potential to assisting wildlife to survive alongside humans. 

Cranes and Wetlands
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We survey eight SarusScapes in south Asia regularly spanning Gujarat, 
Haryana, Rajasthan and Uttar Pradesh in India, and Rupandehi district in 
Nepal. These surveys are seasonal (three times a year), and are conducted by 
trained field associates resident in these disparate areas. Using road routes 
each season, our associates traverse entire districts locating, mapping 
and counting large waterbirds. These include cranes, herons, storks, ibis, 
spoonbills and flamingoes. These surveys are framed to help us understand 
the importance of these agricultural lands for these bird species, several of 
which are globally endangered. 

This past year, we completed over 250,000 kilometers of surveys since the 
inception of this long-term monitoring effort. Our field staff enumerated 
67,600 waterbirds over the year. Our effort showed that numbers of some 
species like Sarus Cranes have not changed since our monitoring effort 
began in 2012. We also noted with satisfaction that some species that 
were thought to require only undisturbed forested areas are plentiful in 
agricultural areas. Two prominent ones—both globally threatened—are the 
Lesser Adjutant and the Woolly-necked Stork.

We discovered that farmer habits, such as that of clearing trees to reduce 
shading of crops, can prove to be challenging to waterbirds that use such 
trees to nest. Alongside the clearing, the same farmers’ religious beliefs 
allowed many species of fig trees to remain on the landscape, on which 
several waterbird species raised hundreds of chicks. These landscapes, we 
are discovering, are far more complex than meets the eye!

Long-term monitoring of  
large waterbirds in  
agricultural landscapes
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The far-flung Eucalyptus forests of north-eastern Australia share a small 
number of things with India. One of these is the Sarus Crane. In Australia, 
Sarus Cranes share their breeding areas with another closely-related and 
poorly-studied crane species, the Brolga. We have initiated careful surveys 
in Queensland state to uncover the ecological requirements of both of 
these species, and to try and understand how two closely-related species 
of cranes can live in the same area. We repeat surveys in some areas to 
understand how annual variations in flooding and fire impact cranes. We also 
survey new areas each year to help us better understand the full extent of 
distribution of Sarus Cranes.

Between May and June 2018, we covered over 4,000 km of the Gulf Plains 
spanning seven riverine floodplains, of which three were new. We counted 
and mapped 1,571 Brolgas and 660 Sarus Cranes, and noted that breeding 
success was very different from the previous year, suggesting that annual 
variations in rainfall and flooding affects both species of cranes. We also 
discovered new breeding and flocking areas of both species, suggesting that 
current population estimates of the Australian cranes need careful revisiting.
Most excitingly, we discovered several new locations with cranes that were 
hybrids due to cross-breeding of Sarus Cranes and Brolgas. Hybrids, though 
widely spread, were exceedingly rare suggesting that hybridisation was not a 
major threat to either crane species.

We are conducting these surveys in one of the least explored areas globally, 
giving us an opportunity to also document other wildlife distributions. Our 
surveys will now provide greatly improved information on the distribution 
and ecology of kangaroos, Wedge-tailed Eagles, White-bellied Sea Eagle,  
a number of finch species, bustards, Black-necked Storks, Emus, and 
monitor lizards.

Crane surveys in Australia
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This year was the second consecutive year we were conducting surveys in Australia for Sarus 
Cranes and Brolgas. The team was now like a well-oiled machine; each one of us knew what 
exactly we had to do. Camping in the open, early mornings and long drives became easier. We 
still had to look out for snakes when we walked out into the grassland to look for shed feathers, 
or jumping crocodiles, when we had to near a water body (which we avoided completely!). But 
what we did not take seriously was ticks. We had a few tick bites last year too but this year 
was different. About a month after returning to India, eating a piece of mutton gave me severe 
stomach cramps, an upset stomach and rashes that kept me wide awake and in much distress 
the whole night. We later realised that I now had “tick induced mammalian meat allergy” which 
is quite common in this part of Australia. Who knew! Even the ticks are trying to solve the 
climate crisis by reducing meat consumption, one bite at a time.

Field tales



 Page 84

Field associates 
Amit Kumar Makwana (Anand, Gujarat)
Devender “Sonu” Dalal (Jhajjar, Haryana)
Dhanraj Meeena (Pratapgarh, Rajasthan)
Kailash Jaiswal (Rupandehi, Nepal)
Mohammed Yaseen (Chittorgarh, Rajasthan)
Naresh Chandra Sharma (Etawah, Uttar Pradesh)
Rakesh Ahlawat (Rohtak, Haryana)
Ravi Nath Rawal (Pratapgarh, Rajasthan)
Sandeep Dubey (Etawah, Uttar Pradesh)
Saurabh Kumar Shukla (Rae Bareli, Uttar Pradesh) 

Research scholars/associates
Suhridam Roy
Swati Kittur

Team leader
KS Gopi Sundar

Collaborators/partners
Elinor Scambler
Inka Veltheim
John Grant
Kamal Raj Gosai
Kanishka Mehta
Kate Brandis
Luis Santiago Cano Alonso
Michael McCarthy
Pradeep Sharma
Sunil Maherchandani
Utkarsh Prajapati
Vijay Kumar Koli

Funding
Anonymous
Bo and Polly Bael
Bryan Guinness Foundation
Derse Foundation
International Crane Foundation
Joseph and Karen Branch
Lata Kittur
National Geographic Society



 Page 85

Publications, talks  
and trainings



 Page 86

Peer-reviewed Publications
Datta, A. (2018). When dams loom large: missing the big picture. Current Conservation, 11.4: 10-13

Datta, A., Naniwadekar, R., Rao, M., Sreenivasan, R., Hiresavi, V. (2018). Hornbill Watch: A citizen science initiative for Indian hornbills.  

Indian Birds, 14(3): 65-70

Ghoshal, A., Sonam, K., Namgail, S., Suryawanshi, K. R., Mishra, C., Fiechter, M. (2018). Local community neutralizes traditional wolf traps and builds  

a stupa. Oryx, 52(4): 614-615

Gubbi, S., Seshadri, S., Harish, N. S., Chandra, S. K. (In Press) Counting the unmarked: Estimating animal population using count data. Electronic Journal of 

Applied Statistical Analysis

Harikrishnan, S., Mudappa, D., and Raman, T. R. S. (2018). Herpetofaunal survey in rainforest remnants of the Western Ghats, India. The Herpetological 

Bulletin, 146: 8-17

Jeganathan, P., Mudappa, D., Raman, T. R. S. and Kumar, M. A. (2018). Understanding perceptions of people towards lion-tailed macaques in a fragmented 

landscape of the Anamalai Hills, Western Ghats, India. Primate Conservation 32: 205-215.

Karkarey R, Zambre A, Isvaran K, Arthur R (2019) Hypothesizing novel mating behaviours in the squaretail grouper based on direct behavioural observations. 

Rethinking Ecology, 4: 103-104. DOI: rethinkingecology.4.33383

Koli, V. K., Choudhury, S., Sundar, K. S. G. (2019). Roosting ecology of the Black-headed Ibis in urban and rural areas of southern Rajasthan, India. 

Waterbirds, 42(1), 51-60

Krishnan, V., Kumar, M. A., Raghunathan, G., Vijayakrishnan, S. (2019). Distribution and habitat use by Asian elephants (Elephas maximus) in a coffee-

dominated landscape of southern India. Tropical Conservation Science, 12: 1–12. DOI: 1940082918822599

Kumar, M. A.,Vijayakrishnan, S. and Singh, M. (2018). Whose habitat is it anyway? Role of natural and anthropogenic habitats in conservation of charismatic 

species. Tropical Conservation Science 11: 1–5. DOI: 10.1177/1940082918788451

Menzies, R.K., Rao, M. (2018) Common Starling Sturnus vulgaris in Anini, Arunachal Pradesh. Indian Birds, 13, 90. 

Mudappa, D., Prakash, N., Pawar, P., Srinivasan, K., Ram, M. S., Kittur, S., Umapathy, G. (2018). First Record of Eurasian Otter Lutra lutra in the Anamalai 

Hills, Southern Western Ghats, India. IUCN Otter Specialist Group Bulletin, 35(1): 47-56

Naniwadekar, R., Chaplod, S., Datta, A., Rathore, A., Sridhar, H. (Accepted). Large frugivores matter: insights from network and seed dispersal effectiveness 

approaches. Journal of Animal Ecology. (Accepted 27 March 2019)

Ontiveros VJ, Capitán JA, Arthur R, Casamayor EO, Alonso D (2019.) Colonization and Extinction Rates estimated from Temporal Dynamics of Ecological 

Communities: The island R Package. Methods in Ecology and Evolution. DOI: 2041–210X.13176–20 



 Page 87

Pawar, P. Y., Naniwadekar, R., Raman, T. R. S., Mudappa, D. (2018). Breeding biology of Great Hornbill Buceros bicornis in tropical rainforest and human-

modified plantation landscape in Western Ghats, India. Ornithological Science, 17(2):205-216. DOI: 10.2326/osj.17.205

Roy, S., Ghoshal, A., Bijoor, A., Suryawanshi, K. (2018). Distribution and activity pattern of stone marten Martes foina in relation to prey and predators. 

Mammalian Biology. DOI: j.mambio.2018.09.013

Sharma, P., Maherchandani, S., Shringi, B. N., Singh, P., Kashyap, S. K., & Sundar, K. S. G. (2018). Temporal variation in patterns of Escherichia coli strains and 

antimicrobial resistance in the migrant Egyptian Vulture. Infection Ecology and Epidemiology, 8:1. DOI: 10.1080/20008686.2018.1450590

Shukla, U., Naniwadekar, R., Rathore, A., Datta, A. (In Press). Variability in gut passage times for Asian hornbills for large-seeded species. Sarawak Museum 

Forestry Journal

Sundar, K. S. G., Grant, J. D. A., Veltheim, I., Kittur, S., Brandis, K., McCarthy, M., Scambler, E. (2018). Sympatric cranes in northern Australia: abundance, 

breeding success, habitat preference, and diet. Emu–Austral Ornithology, 119: 79-89

Suryawanshi K. R., Sundar, K. S. G. (2019). Observations from one breeding season of the Painted Stork (Mycteria leucocephala) in an urban wetland.  

Indian Birds, 15(2): 33-37

Suryawanshi, K. R., Khanyari, M., Sharma, K., Lkhagvajav, P., Mishra, C. (2019). Sampling bias in snow leopard population estimation studies. Population 

Ecology. DOI: 10.1002/1438-390X.1027

Vijayakrishnan, S., Kumar, M. A., Umapathy, G., Kumar, V., Sinha, A. (2018). Physiological stress responses in wild Asian elephants Elephas maximus in a 

human-dominated landscape in the Western Ghats, southern India. General and Comparative Endocrinology, 266: 150–156. DOI: j.ygcen.2018.05.009

Yadav S, Alcoverro T, Arthur R (2018). Coral reefs respond to repeated ENSO events with increasing resistance but reduced recovery capacities in the 

Lakshadweep archipelago. Coral Reefs, 18: 451–15 

Books and Book Chapters
Austin, J. E., Sundar, K. S. G. (2018). Chapter 6: Methods to reduce conflicts between cranes and farmers. Pages 117-141 in J. E. Austin, K. Morrison & 

J. Harris (Eds.), Cranes and agriculture: A global guide for sharing the landscape. IUCN Crane Specialist Group Publication, International Crane 

Foundation, Baraboo, WI. USA

Cano Alonso, L. S., Sundar, K.S.G. (Eds.) (2018). In IUCN-SSC Stork, Ibis and Spoonbill Specialist Group Special Publication 1. VII International Conference 

on Black Stork Ciconia nigra: programme and abstracts. Seville, Spain and Mysuru, India

Mudappa, D., Raman, T. R. S., Rao, N., Ghuman, S. (2018). Pillars of Life: Magnificent trees of the Western Ghats. Nature Conservation Foundation, Mysore. 

101 pages (hardbound and paperback editions)



 Page 88

Raman, T. R. S. (2018). Expanding nature conservation: considering wide landscapes and deep histories. Pages 249-267 in G. Cederlöf and M. Rangarajan 

(editors), At Nature’s Edge: The Global Present and Long-Term History, Oxford University Press, New Delhi. 331 pp

Ramaswami, G., Datta, A., Reddy, A., Quader, S. (2018). Tracking phenology in the tropics and in India: the impacts of climate change.  

In: Bhatt, JR, A. Das, and K. Shanker (eds.). Pages 45-69 in Biodiversity and Climate Change: An Indian Perspective. New Delhi, India: Ministry of 

Environment, Forest and Climate Change, Government of India

Sundar, K. S. G. (2018). Case study. Sarus Cranes and Indian farmers: an ancient coexistence. In J. E. Austin, K. Morrison & J. Harris (Eds.) Cranes and 

agriculture: A global guide for sharing the landscape. Pages 206–210 in IUCN Crane Specialist Group Publication, International Crane Foundation, 

Baraboo, WI. USA

Suryawanshi, K., Timbadia, R. (2018).Living with snow leopards: a pluralistic approach to conservation. In U. Srinivasan & N. Velho (Eds.) Conservation from 

the Margins. Telangana, India: Oriental Black Swan

Popular and journal articles
Ghoshal, A. (2018). When shepherds must kill their lambs. Sanctuary Asia. August 2018. Pages 70-73

Jeganathan, P. (2018). Iyarkai Pathukappu sarntha padipugal (Courses related to Nature Conservation in India). The Hindu Tamil Year Book 2019 

http://ncf-india.org/publications/1109

Jeganathan, P. (2018). Not just a waste – Book Review of ‘The Poop book’. SAEVUS, December 2018. http://ncf-india.org/publications/1094

Jeganathan, P. (2019). Karuvayitru Alavin Vazkkai (On Black-bellied Terns and sand mining in the Kaveri river). The Hindu Tamil News Daily, Uyirmoochu 

Supplement. 12 January, 2019. http://ncf-india.org/publications/1111

Jeganathan, P. (2019). Leaves us speechless. The Hindu in School. 6 January, 2019. http://ncf-india.org/publications/1112 

Jeganathan, P. (2019). Paravaigalai Vadikkum Iyarkai Oviyar (Interview with Sivakumar, An artist and birder from The Forest Way, Tiruvannamalai). The Hindu 

Magazine—Pongal Special issue. January 2019. http://ncf-india.org/publications/1110

Jeganathan, P. (2019). Paravaip Pithargal (on birders of Tamil Nadu). The Hindu Tamil News Daily, Uyirmoochu Supplement. 16 March 2019.  

http://ncf-india.org/publications/1113 

Kapoor, V. (2018) I am a Scientist - Interview. iWonder Issue 5. November 2018. http://ncf-india.org/publications/1105

Kapoor, V. (2018) Off to see spiders! https://storyweaver.org.in/stories/27612-off-to-see-spiders 

Kapoor, V. (2019) Eight-eyed and everywhere. The Hindu Sunday Magazine. 23 February 2019. http://ncf-india.org/publications/1104



 Page 89

Raman, T. R. S. (2018). As the billboards fall in Bengaluru, will citizens reclaim the city and its trees? Scroll.in. 26 September 2018.  

https://scroll.in/article/894981/as-the-billboards-fall-in-bengaluru-will-citizens-reclaim-the-city-and-its-trees-for-themselves

Raman, T. R. S., Mudappa, D., Osuri, A. (2018). Restoring rainforest remnants: experiences from the Anamalai Hills. Current Conservation, 12(1): 21-24.  

https://www.currentconservation.org/issues/restoring-rainforest-remnants-experiences-from-the-anamalai-hills/

Ramaswami, G., Quader, S. (2018) The case of the confusing Kanikonna tree. The Hindu. 26 June, 2018. http://ncf-india.org/publications/1115

Sandhya Sekar, Kapoor, V. et al (2018) Workplace well-being within ecology and conservation academic circles in India. Mongabay India.  

https://india.mongabay.com/2018/12/commentary-workplace-well-being-within-ecology-and-conservation-academic-circles-in-india/ 

Sullivan, B. L., Wood, C. L., Davies, I. J., Iliff, M. J., Bakewell, D., Ling, Y. Y., Perez, C., Limparungpatthanakij, W., Tsai, J.,, Lin, S. R. S., Quader, S., Jayadevan, P. 

(2018) eBird in Asia: standardised tools for birdwatchers. BirdingASIA, 29:105-108

Sundar, K. S. G. (2018). Won’t you be my neighbour? Studying Sarus and Brolga in Northern Australia. 7 December 2018.  

https://www.savingcranes.org/wont-you-be-my-neighbor-studying-sarus-and-brolga-in-northern-australia/

Sundar, K. S. G. (2019). More to roosting than meets the eye. Down to Earth. 26 March 2019.  

https://www.downtoearth.org.in/blog/wildlife-and-biodiversity/more-to-roosting-than-meets-the-eye-63708

Reports
Ghoshal, A., Sultan, M.S., Raina, P., Khanyari, M., Pawar, U. R.,Khara, A., Rathore, D., Dorjay, R.,Sonam K., Spaldon, S., Lobzang, S., Suryawanshi,K.R. (2018). 

Understanding distribution, population density and conservation status of the endemicand threatened Ladakh urial (Ovis orientalis vignei).  

Technical Report. Submitted to the Department of Wildlife Protection, Jammu & Kashmir, India

Suryawanshi, K., Mudappa, D., Khanyari, M., Shankar Raman, T.R., Rathore, D., Kumar, M.A. (2018). Population assessment of the Nilgiri Tahr (Nilgiritragus 

hylocrius) using the Double-observer Survey method in the Anamalai Tiger Reserve. Technical Report, Nature Conservation Foundation, Mysore, India. 

Talks, workshops and trainings
Abhishek Ghoshal presented a talk on “Snow leopard and prey: landscape-level distribution modelling and impacts of migratory livestock grazing” in 

the symposium “Assimilated knowledges: snow leopard conservation in South Asia” at Conservation Asia, Society for Conservation Biology (SCB), 

Bishkek, Kyrgyzstan. 5-9 August 2018



 Page 90
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Munib Khanyari presented a talk on “Snow leopard friendly pashmina” at the Conservation Geopolitics Forum, Worcester College, Oxford University, 

Oxford, United Kingdom. 19-22 March 2019

Ranjini Murali presented a talk on “Valuing nature: understanding ecosystem services from snow leopard landscapes” in University of Veracruz, Mexico. 2018
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consequences at the International Marine Conservation Congress, Malayasia. 24–29 June 2018

Rohan Arthur presented a talk on “The dialectal turtle: Green turtles mediate seagrass assembly in seagrass meadows” at the World Seagrass Conference, 
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Conference, Goa, India. 20 September 2018



 Page 92

Rohit Naniwadekar attended a short course on analyzing animal tracking data in Glasgow. Scotland. May 2019
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The Education and Public Engagement programme presented a talk on “Generating meaningful insights from eBird data” at GKVK (University of Agriculture 

Sciences campus, Bangalore) and Bangalore Bird Race. 20 January 2019

The Education and Public Engagement programme presented a talk on “Learning about birds through citizen science” at Salim Ali Centre for Ornithology 
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Officer trainees from Maharashtra and Madhya Pradesh. 23 November 2018
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The Western Ghats programme conducted a workshop on “Introduction to Conservation program for 35 IIT Palakkad students” at the Anamalai Nature 

Information Centre. 12 May 2018
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The Western Ghats programme conducted a workshop on “Nilgiri Tahr population estimation and hornbill conservation workshop with Tamil Nadu Forest 

Department” for 45 participants in Attakatti, Anamalai Tiger Reserve. 31 May 2018

Vena Kapoor and Divya Uma (from Azim Premji University) conducted a workshop on “Observing the private world of spiders and insects” in Ecoscape, 

Gudalur. 20-22 April 2018

Yash Veer Bhatnagar and Ajay Bijoor held a training programme on.”Community-based nature tourism: an example from the mountains” for IFS officers at 

the Jungle Lodges Resort, Kabini, Karnataka. 18–22 February 2019

Yash Veer Bhatnagar conducted a training programme on “forestry and wildlife conservation in India” at the Andhra Pradesh Human Resource 

Development Institute, Bapatla, for 70 Group I Officers (State Civil Services). 31 August 2018

Yash Veer Bhatnagar conducted a training programme on.”Human Snow Leopard Interactions: Understanding Mitigation of Carnivore-Human Conflicts” at 

the. Andhra Pradesh Human Resource Development Institute, Bapatla.for 100 Government school teachers. 9-11 July 2018

Yash Veer Bhatnagar conducted a workshop on “Integrated management planning: A key step towards securing GSLEP landscapes” organised by the State 

Committee for Ecology and Environment Protection, Government of Uzbekistan, UNDP & GEF. 16-17 July 2018

Yash Veer Bhatnagar presented a plenary on “Central Tien Shan landscape management plan” organised by the State Agency on Environment and Forestry, 

Government of Kyrgyzstan at the World Mountain Forum, Hyatt Regency, Bishkek. 23 October 2018

Yash Veer Bhatnagar presented a talk on “Dealing with climate change in the mountains of Central Asia’at the World Mountain Forum, Hyatt Regency, 

Bishkek. 24 October 2018

Yash Veer Bhatnagar presented a talk on “Himalayan exploration and conservation: from Kajinag to Namdapha” at the Arun Samant Memorial Lecture, 

Himalayan Club, Mayor’s Hall, Mumbai. 15 January 2019

Yash Veer Bhatnagar was a panellist for the session on “Innovative development pathways and partnerships, Exploring novel partnerships for mobilization 

and financing for mountain development” at the World Mountain Forum 2018, Hyatt Regency, Bishkek. 25 October 2018
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Financials
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Balance Sheet as at 31st March, 2019
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Income and expenditure account for the year ended 31st March, 2019
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Receipts and payments account for the year ended 31st March, 2019
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Form no. 10B



 Page 100

Form no. 10B



 Page 101

Form no. 10B



 Page 102

Form no. 10B



 Page 103



 Page 104



 Page 105

Trustees 

NCF is administered by a board of three 
trustees. The Board of Trustees works in close 
interaction withan Executive Board and Advisory 
Panel constituted by invitation, and comprises 
professionals of international repute in science and 
conservation.

Dr. Rohan Arthur
Trustee & Senior Scientist

Dr. Charudutt Mishra
Trustee & Senior Scientist

Dr. T. R. Shankar Raman
Trustee & Senior Scientist

Research Advisory Board 

Dr. Ajith Kumar
Course Director, Post-Graduate Programme 
in Wildlife Biology and Conservation, Wildlife 
Conservation Society-India, National Centre for 
Biological Sciences

Dr. Shomita Mukherjee
Principal Scientist, Salim Ali Institute for 
Ornithology and Natural History

Dr. Harini Nagendra
Professor, School of Development, Azim Premji 
University, Bangalore

Dr. Sindhu Radhakrishna
Associate Professor, National Institute of 
Advanced Studies

Dr. Mahesh Sankaran
Associate Professor, Ecology & Evolution Group, 
National Centre for Biological Sciences

Dr. Ghazala Shahabuddin
Faculty, School of Human Ecology, Ambedkar 
University, Delhi

Dr. Mewa Singh
Life long Distinguished Professor, Mysore University

Adjunct Faculty 
Dr. Teresa Alcoverro 
Blanes Centre for Advanced Studies (CEAB), Spain

Dr. Abishek Harihar
Panthera, USA and India

Dr. Kavita Isvaran
Indian Institute of Science, India

Dr. Jagdish Krishnaswamy
Ashoka Trust for Research in Ecology and the 
Environment, India

Dr. Nuria Marbà
Mediterranean Institute for Advanced Studies 
(IMEDEA), Spain

Dr. Steve Redpath
University of Aberdeen, UK

Dr. Anindya Sinha
National Institute of Advanced Studies, India

Dr. Suri Venkatachalam
Connexios Life Sciences, India

Honorary Associates
Riyaz Ahmad
Sangeeta Isvaran
Prashanth N. S.
Tanya Seshadri
Pranav Trivedi
Kalyan Varma

Institutional Support 
Arvind Datar
Google Inc.
ICICI Prudential Life Insurance Co. Ltd.
Lunar Exports Pvt. Ltd.
M. M. Muthiah Research Foundation
Charities Aid Foundation India (Oracle) 
Rohini Nilekani Philanthropies
T. R. Rajagopalan
Portescap India Pvt Ltd.
Rainbow Forest Foundation
PGS Premiere Conferencing Pvt Ltd
Excel Metal Engineering Pvt. Ltd.
Arjun Shetty
SICGIL India Pvt. Ltd.
A S Gowrisankar
AMM Murugappa Chettiar Research Centre
Smitha S Prabhakar
Ramit Singal
Shobha Punukollu



Call us: +91 9880920110  
(Smita Prabhakar)

Write in: contactus@ncf-india.org

Mysuru:
‘Amrita’ 1311, 
12th A Main, 
Vijayanagar 1st Stage, 
Mysuru 570017

Bengaluru:
361 ‘Hari Hara’,
5th Main Road,
Canara Bank Layout,
Bengaluru 560097


