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In countries where the species exists, the population is 
likely to be declining, although quantifiable data is 
lacking as only a few formal surveys have targeted this 
species (Barua and Sharma, 1999). The population 
decline is believed to be due to degradation of wetland 
habitats, loss of potential nesting trees, pollution from 
agricultural and human persecution (IUCN, 2016). The 
main breeding populations of H. leucoryphus are 
believed to be in China, Mongolia and South Asia and 
nests are most often placed on the highest point of 
forked tree branches which overlook water and lakes 
(Lahkar, 2000). The diet primarily consists of 
freshwater fish, rodents (Chowdhury et al., 2020) and 
various water birds (Sourav et al., 2011). 

In 1988, Bhutan was identified as one of the ten 
biodiversity hotspots of the world. Bhutan is a 
repository of more than 700 species of birds, 
including 221 global endemic birds, 18 of which are 
globally threatened, 4 Critically Endangered (CR) 
and 16 Near-threatened (NT) (BBSAP, 2014). The 
Pallas’s fish eagle, H. leucoryphus is a globally 
threatened fish eagle that occurs in four major rivers 
of Bhutan and its breeding sites are reported from the 
Punatshangchu, Mangdichhu, and Kurichhu valleys 
(Spierenburg, 2005). However, there is a paucity of 
information on foraging and nesting behavior of H. 
leucoryphus. 

Currently, conservation priority has been given to the 
critically endangered White-bellied heron, Ardea 
insignis Hume, while other globally threatened 
species such as H. leucoryphus has not received any 
local priority. Therefore, information on this species 
in Bhutan, as well as elsewhere in the world, is very 
limited. It is crucial to have adequate information on 
foraging and nesting areas for effective 
conservation and management of this rare bird both 
at local and global levels. 

Material and Methods 

Study area 

Punatsangchu is one of the major rivers in Bhutan 
that flow across the western region, through the six 
administrative districts of Gasa, Punakha, 
Wangdiphodrang, Tsirang, Dagana and Sarpang. 
Phochu and Mochu rivers are its major tributaries 
contributing more than 80% of the flow volume. The 
study area along the Punatsangchu basin lies at 
latitude 27°34'13.92" N and longitude 89°52'16.82" 
E, with an altitude variation from 485 to 1375 meters 
above sea level (m a.s.l.) (Sherub, 2004). 

Study design 

For this study, the Punatsangchu River was divided 
into three sections; Mochu, Phochu and 
Punatshangchuu. In total, a 75 km stretch of the river 
was covered for the survey (Fig. 1). Keeping the river 
as the transect, a motor vehicle was used to monitor 
along the existing Punakha-Samdengkha farm road 

and Punakha-Gasa highway. At 500 m intervals a 10-
min stop was made to scan for perching, roosting and 
foraging H. leucoryphus using Adorrgon 12x42 HD 
binoculars and a Canon 7D Mark II DSLR camera 
with a Canon 600 mm lens. A hand-held GPS 
(Garmin) was used to record the distance travelled at 
each site. The maps were prepared using ArcGIS 
10.2.2 version. An additional transect survey was 
made in areas that were vehicle inaccessible. 
Transects walk were carried out during the 1st and 3rd 
week of the month using same method used in 
vehicle transect and vantage point observations was 
made during the 2nd and 4th week of the same month 
(Fig. 1). Data on feeding, roosting and nesting sites 
of H. leucoryphus were collected from the transect 
survey and vantage observation points and the social 
survey was conducted using questionnaires. 

Foraging behavior 

For each foraging attempt, details on habitat type, 
foraging time and attacks, prey type, and 
success/unsuccessful attempts were recorded. 
Foraging habitats were classified as: Run (a section 
of the river where the water is relatively deep and 
fast-moving, with a smooth surface and no 
obstructions); Riffle (a section of the river where the 
water is shallower and flows over a gravel or rocky 
bottom, creating a riffled or broken surface); and 
Pool (a section of the river where the water is deep 
and slow-moving, often found in areas where the 
river widens or deepens due to an obstruction or bend 
in the channel) (The Healthy Headwaters Lab, 2023). 
Foraging behavior was classified as: perching, when 
H. leucoryphus forages from a tree; flapping, when 
the eagle flaps its wings in the air; soaring, when the 
eagle soars or rises high in the air without flapping; 
and hovering, when the eagle remains stationary in 
the air by flapping. To determine active foraging 
times, observations were done in four periods; 
morning (0700 – 0900 hours), mid-day (0900 – 1100 
hours), afternoon (1300 – 1500 hours) and evening 
(1500 – 1700 hours) (Fig. 1). 

Nest and perch tree characteristics 

Trees used by H. leucoryphus for perching and nesting 
had the following parameters recorded: tree species 
name, diameter-at-breast-height (DBH), height, growth 
form, and distance from river, road and settlements. 
Geographical information such as GPS coordinates, 
elevation and slope were also recorded. 

Nesting behavior  

Nest observations were made once a week from a 
vantage point about 600–800 m from the nest. Only 
observations which could ascertain the gender of the 
individual were used when analyzing the data. 
Feeding activities were observed from 0700 to 1700 
hours. A total of 160 daylight hours (16 days with 10 
observation hours per day over 16 weeks) of data was 
collected from nesting sites. 




















