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Abstract: The White-bellied Heron Ardea insignis occurs in Bhutan, India, and Myanmar. Bhutan supports the majority of the known global 
population (approximately 30 individuals), followed by India (around 10 individuals), while only a few individuals occur in Myanmar. The 
population continues to decline across its range, posing a serious threat to the species’ survival. This heron is unique in preferring fast-
flowing freshwater rivers, yet its foraging behaviour remains poorly understood. As a fish-eating bird, a continuous supply of freshwater 
fish is essential for its survival and reproduction. From 2013 to 2017, its foraging behaviour was studied in Namdapha Tiger Reserve, the 
only site in India where most individuals are found. The aim was to understand how this visual predator forages in fast-flowing rivers, 
where strong currents make prey detection and capture difficult. It was found that the heron employs a variety of postures and techniques 
to cope with these conditions. Using continuous focal sampling, individuals were observed and documented their body postures and prey 
capture methods through photography. Over approximately 850 h of observation, the herons were seen feeding exclusively on fish. Their 
foraging behaviour was strongly influenced by water current, requiring specific techniques to maximise prey capture. The birds displayed 
distinctive movement patterns and postures to avoid detection by prey and to handle captured fish effectively. Some postures were 
associated with unsuccessful capture attempts. This study highlights previously undocumented feeding behaviours, which are important 
for developing conservation strategies aimed at protecting the species and its specialised habitat.

Keywords: Arunachal Pradesh, body postures, foraging technique, freshwater rivers, northeastern India, prey handling.
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INTRODUCTION 

Long-legged wading birds employ a wide range of 
foraging techniques, which can be categorised based 
on posture, behaviour, and physical adaptations used 
to capture prey (Kushlan 1978; Maheswaran & Rahmani 
2002). The choice of technique varies among species and 
even among individuals. Birds often select behaviours 
that maximise foraging efficiency (Maheswaran & 
Rahmani 2002; Aarif et al. 2025). According to Stephens 
& Krebs (1986), behavioural choices are often influenced 
by capture success rate or time between captures rather 
than net energy gain. In the case of the White-bellied 
Heron (WBH hereafter), despite using suitable postures 
and techniques, the fast-flowing rivers of Namdapha 
Tiger Reserve (Namdapha TR) reduce capture efficiency, 
allowing fish to escape easily. The average capture rate 
is only 0.47 fish per hour, meaning more than two hours 
may pass between successful attempts. This low success 
rate is partially offset by the consumption of larger 
fish (greater than 18 cm), which provide higher energy 
returns (Mondal & Maheswaran 2021). The species is 
extremely shy and avoids human presence, leading to 
its confinement in remote river systems. This behaviour 
contributes to its low population size. Given these 
challenges, understanding how WBH adapts different 
foraging strategies was a key objective of this study.

The WBH is classified as ‘Critically Endangered’ and 
is distributed across the eastern Himalayan foothills in 
Bhutan and northeastern India, extending to northern 
Myanmar (Maheswaran et al. 2021b). In India, Arunachal 
Pradesh is a stronghold, with nesting sites recorded 
mainly in Namdapha Tiger Reserve and nearby forest 
areas (Mondal & Maheswaran 2014, 2025). Currently, 
the reserve has around 4–5 individuals which is roughly 
8% of the known global population (c. 60 individuals). 
Most previous studies have focused on population status, 
nesting, and conservation. However, except our previous 
study (Mondal & Maheswaran 2021) that determined 
the effects of water depth and directional orientation 
of herons especially while foraging ‘upstream’ or 
‘downstream’ in the unique habitat of fast-flowing 
freshwater rivers, no other study has discussed postures 
and techniques used by this rare heron to capture 
and consume its prey in the fast-flowing rivers. As a 
solitary, visually hunting piscivore dependent on river 
systems, its survival depends heavily on habitat quality. 
This study is the first to document the diverse foraging 
behaviours of this species in fast-flowing freshwater 
rivers in northeastern India, providing insights essential 
for its conservation. Detailed quantitative analyses of 

the frequency of such behaviours, success versus failure 
rates, time spent in shallow water, and preferred fish size 
classes are not presented here, as these aspects were 
addressed by Mondal & Maheswaran (2021).

MATERIALS AND METHODS

Study area
The study was conducted in Namdapha Tiger Reserve 

(27.508–27.661 oN to 96.251–96.976 oE) in Changlang 
District, Arunachal Pradesh, India. The Reserve covers 
1,985 km² and borders Myanmar. Major rivers include 
the Noa-Dehing, Namdapha, and Deban Nallah, along 
with numerous streams. Fieldwork was carried out 
during winter months (November 2013 to January 
2017). Observations were not conducted during the 
monsoon due to flooding. Approximately 1,400 h of field 
observation were completed, including 858.45 h focused 
on foraging behaviour.

Behavioral observations
Continuous focal sampling method was used 

(Altman 1974; Martin & Bateson 2007). Observations 
were conducted daily from 0530 h to 1730 h (IST). Data 
collection began when a heron was located and ended 
when it left the site or was disturbed. Observations 
were made using a pair of Nikon 8 x 40 binoculars and 
a Nikon PROSTAFF 5 Fieldscope 82-A from distances 
of at least 200 m. Temporary hides were constructed 
using natural materials at known foraging sites within 
Noa-Dehing and Namdapha Rivers, two of the major 
river systems of Namdapha. Photographs were taken 
using a D70S DSLR camera (with 150–500 mm Sigma 
lens). Multiple observation sites were selected at least 
1 km apart. Recorded behaviours were compared with 
existing literature on long-legged wading bird foraging 
(Meyerriecks 1960; Kushlan 1976, 2011; Rodgers 1983; 
Kelly et al. 2003; Kushlan & Hancock 2005; Maheswaran 
& Rahmani 2008).

RESULTS

General observations
Over 850 h of observation, various postures and 

behaviours employed by WBH while foraging were 
documented in fast-flowing rivers within Namdapha TR, 
namely Noa-Dehing and Namdapha. The species was 
found to feed exclusively on live fish. Most observations 
were recorded on clear, sunny days. Although herons 
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were occasionally observed foraging during rainy 
conditions in winter and at the onset of the monsoon 
from late March, no alternative strategies were 
documented to compensate for reduced visibility in 
murkier water.

Foraging behaviours
1. Motion-based strategies

Stand and wait: Remaining motionless for long 
periods (3–4 hours or even longer) waiting for its prey 
(Images 1–3). In total, herons were observed spending 
821.71 h (Table 2).

Scan and walk: Moving carefully to inspect potential 
prey areas (Image 4). Herons were seen using this mode 
of foraging strategy for 36.74 h (Table 2).

Walk slowly: Stalking prey with controlled movement. 
Walk-stand-wait: Alternating between walking and 

pausing. 
Walk quickly: Active searching, sometimes disturbing 

prey. 
Crouch and chase: Rapid pursuit with submerged 

head and neck (Image 5). 
Hopping: Short flights to new feeding locations that 

are at short distances (Image 6). 

2. Water current-based strategies
Upstream: Monitoring incoming fish; includes foot-

stirring to flush prey (Image 7), and herons were seen 
spending 403.97 h facing upstream (Table 2).

Foot stirring and balancing: The WBH has well-built 
long legs (tarsus: 176–216 mm) that enable heron to 
withstand the high-water current, particularly when 
standing amidst the fast-flowing rivers. Furthermore, 
WBH deploys a unique foraging technique while foraging 
facing ‘upstream’. The WBH stands on one foot while 
using the other foot to slowly stir the water forward 
(against the current) and backwards. This behavior 
appears to help the bird disturb fish that are hiding 
beneath boulders, making them easier to catch. At the 
same time, this technique allows the heron to maintain 
its balance in fast-flowing river water. 

Downstream: Waiting for fish carried by the current 
(Image 8) while facing downstream. Herons were seen 
spending 454.48 h this way (Table 2).

Body postures
Crouched: Positioning the body parallel to water for 

stealth (Image 1). 
Upright: To have enhanced scanning ability (Image 

2). 
Erect: Alert posture for maximum visibility of the 

targeted patch (Image 3). 

Head postures and movements
Peering over: This posture reduced glare to improve 

vision under daylight conditions (Image 9).
Facing down: Used while preparing to strike (Image 

10). 
Movements include neck craning (Image 9), head 

tilting (Image 11), swaying, and bobbing (Image 12) to 
improve prey detection. 

Prey capture techniques
Bill stab: Rapid strike using neck movement (Image 

13).
Bill lunge: Forward thrust using body momentum 

(Image 14). 

Prey handling (Bill capture)
Grasp capture: Grasping the fish firmly (Image 15) 

between the bills.
Impale capture: Used sharp bills to pierce the fish 

(Image 16).
Fish are swallowed head-first. The heron may toss 

the fish to reposition it and often moves to shore before 
consuming it to reduce escape risk (Image 17a–d).

Other behaviours
Bill wiping: Cleaning the bill after feeding (Image 18). 
Bill opening: Observed after failed attempts; such 

function amongst WBHs is unclear (Image 19). 
Prey dropping: Rejecting dead or unsuitable fish. 
Pirating: Rare attempts by other bird species to steal 

prey (Image 20). 
Detailed definitions of different postures and 

behaviour of WBH observed in Namdapha TR, and 
similar such postures observed among other long-legged 
wading birds by others are given in Table 1.

DISCUSSION

Majority of the behavioural postures exhibited by the 
WBHs in Namdapha TR have also have been observed 
and documented in other waterbird species around the 
world (Table 1). Herons in general exhibited a wide range 
of foraging postures, which they selectively employ to 
capture prey (Kushlan 2011). Whereas, in Namdapha TR, 
the WHBs are primarily found in open riverbeds, foraging 
in fast-flowing freshwater rivers (Mondal & Maheswaran 
2021). The postures and behaviours exhibited by herons 
are closely interrelated and are influenced by the success 
or failure of foraging attempts (Image 21). As a solitary 
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forager, the WBH requires considerable time and focus 
to capture prey in relatively undisturbed and profitable 
areas, often returning to the same sites daily. The 
‘standing’ posture allows the bird to remain motionless 
while waiting for prey to become visible in the water. 
According to Kushlan & Hancock (2005), successful 
foraging in this posture demands skill and experience, as 

the bird must avoid detection while maintaining stillness 
in flowing water. Disturbance from intruders can disrupt 
both prey availability and the bird’s concentration. 
Thus, adopting an upright or alert posture serves as an 
effective strategy for both prey detection and territorial 
vigilance. 

WBH primarily defends its foraging habitat against 

Image 1–6. White-bellied Heron Ardea insignis Hume, 1878: 1—‘stand and wait’ for the prey in ‘crouched’ posture in 2015 | 2—‘stand and wait’ 
for the prey in ‘upright posture’ in 2015 | 3—‘stand and wait’ for the prey in ‘erect posture’ in 2015 | 4—‘scan and walk’ while searching the prey 
in river water in 2015 | 5—‘crouch and chase’ the prey in river water in 2015 | 6—‘hopping’ to change its foraging location in 2015. © 1,2,3,4&6—
Himadri Sekhar Mondal; 5—G. Maheswaran.
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solitary or paired piscivorous birds such as the Black 
Stork Ciconia nigra, Crested Kingfisher Megaceryle 
lugubris, and other WBHs, while interactions with flock-
foraging species like the Great Cormorant Phalacrocorax 
carbo are rare. The presence of other waterbirds 
may prompt this solitary species to seek alternative 
microhabitats for feeding as observed in the case of 
Black-necked Storks (Maheswaran & Rahmani 2001). 

Image 7–12. White-bellied Heron: 7—Searching its prey while ‘facing upstream’ in 2014 (Mondal & Maheswaran 2021) | 8—searching its prey 
while its ‘facing downstream’ in 2014 (Mondal & Maheswaran 2021) | 9—searching its prey in ‘peering over’ head posture. Also, searching its 
prey while stretching out its head and neck together (neck craning) in 2015 | 10—Searching its prey in ‘facing down’ head posture in 2016 | 11—
searching its prey while turning its head and neck together at one side of the body (head tilting) in 2015 | 12—‘Head bobbing’ while walking in 
2016. © Himadri Sekhar Mondal,

WBH demonstrates behavioral flexibility by selecting 
appropriate feeding postures based on environmental 
conditions. This adaptability is particularly important 
given its low capture efficiency (35.95%) and capture 
rate (0.47 fish/hr) (Mondal & Maheswaran 2021). 
Rather than relying on a single strategy, WBH combines 
multiple postures and behaviours to enhance foraging 
success. When foraging while facing upstream, WBH 
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Table 1. Definition of different postures and behaviour of White-bellied Heron observed in Namdapha Tiger Reserve.

Name of the posture/ 
behaviour

Definition References

Stand and wait Heron stands motionless waiting for its prey to approach. Meyerriecks 1960; Kushlan 1976

Scan and walk Herons moving carefully to inspect potential prey areas This study

Walk slowly Stalking prey with controlled movement of less than 60 steps per minute Rodgers 1983; Kushlan & 
Hancock 2005

Walk-stand-wait Walking is used extensively by the foraging herons as they often merge walking slowly and 
standing together by making attempts alternatively to catch their prey

Kushlan 1976, 2011

Walk quickly Herons walk quickly stirring water and searching for fishes Kushlan 2011

Crouch and chase While standing in water waiting for fish, the heron plunges its bills in water in pursuit of fleeing 
fish; while doing so, heron moves in crouched posture submerging entire bill and neck in water. 
We have rarely seen heron catching fish employing this strategy

This study

Facing Upstream The heron positions itself along the river with its head facing upstream, allowing it to monitor 
the movement of fish carried by the current

Mondal & Maheswaran 2021

Foot stirring and 
balancing

The heron stands on one leg while slowly moving the other backward and forward, in the 
direction of the current. This behaviour appears to help disturb fish hidden beneath boulders, 
while allowing the bird to maintain balance in the fast-flowing river.

This study

Facing Downstream The heron occasionally positions itself facing downstream, with its tail oriented toward the 
oncoming current.

Mondal & Maheswaran 2021

Hopping While foraging, the heron makes short, hopping flights from one feeding site to another Kushlan 2011

Crouched posture The heron bends its legs and retracts its head to keep its body parallel to the surface beneath it Kushlan 2011

Upright posture The heron stands upright and extends its head so that the neck angles away from its vertically 
aligned body

Kushlan 2011

Erect posture The heron holds its head and neck elevated—up to 90° from the horizontal—while keeping the 
bill level or slightly pointed upward

Kushlan 2011

Peering over The heron extends its neck and tilts its head to obtain a binocular view of potential prey Kushlan 2011

Facing down The heron lowers its bill, head, and neck to probe for or pick up its prey Kushlan 2011

Neck craning Heron stretch out its neck and head together in order to search for its prey Kushlan 2011

Head tilting The heron turns its head and neck to one side while keeping the rest of its body stationary Kushlan 2011

Head swaying The heron moves its head and neck to scan the surroundings for prey Kushlan 2011

Head bobbing It is a sinuous forward-and-backward movement of the head and neck Kushlan 2011

Bill stab It is a downward or lateral strike involving a rapid, directed movement of the heron’s head and 
neck while the body remains stationary

Kushlan 2011

Bill lunge The heron lunges its body forward while keeping its feet in place Kushlan 2011

Grasp capture In this bill-capture technique, prey are seized in a manner similar to a tweezer-like grip Kushlan 2011

Impale capture In this capture technique, the heron pierces the fish with its bill while striking at it Kushlan 2011

Prey handling The time taken by the bird between capturing and swallowing its prey Maheswaran & Rahmani 2008

Bill wiping The heron typically wipes its bill against a boulder or other available nearby structure Kushlan 2011

Bill opening The heron opens its bill and holds it open for a few seconds while scanning the river water This study

Prey dropping The heron releases the captured prey instead of consuming it Kelly et al. 2003

Pirating This involves stealing food from other birds Kushlan 2011

often adopts an erect or upright posture to detect fish 
moving with the current. It frequently employs ‘walking’ 
and ‘hopping’ behaviours to pursue prey that escape 
initial strikes. In contrast, when facing downstream, 
prey detection occurs only after water passes the bird, 
making ‘crouched’ and ‘stand-and-wait’ postures more 
effective. 

WBH uses an upright posture while walking slowly in 
a crouched posture when rapidly pursuing prey (crouch 
and chase). ‘Head swaying’ is commonly observed during 
stationary foraging (stand and wait), while ‘head bobbing’ 

is more frequent during active searching (scan and walk). 
Some behavioural patterns observed during the study—
such as ‘crouch and chase,’ ‘upstream,’ ‘downstream,’ 
and ‘bill opening’—are newly documented for this 
species. The primary function of this diverse behavioural 
repertoire is to maximize prey capture. In Namdapha TR, 
WBH was observed feeding exclusively on live fish. An 
unusual observation occurred on 10 December 2015, 
when a WBH picked up and then dropped a fish, likely 
dead and lodged among river boulders. Although the 
bird initially pursued the dropped fish, it subsequently 
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Image 13–16. White-bellied Heron: 13—‘Bill stab’ to capture its prey in 2015 | 14—‘bill lunge’ to capture its prey in 2015 | 15—‘grasp capture’ the 
prey in 2015 | 16—‘Impale capture’ the prey in 2015. © Himadri Sekhar Mondal,

Table 2. Summary of the observation on the foraging behaviour of 
White-bellied Heron in Namdapha Tiger Reserve.

Particulars Hours

Total time herons observed foraging 858.45

Time spent observed on motion-based foraging strategies
- Stand and wait
- Scan and walk

821.71
36.74

Time spent observed on water current-based foraging 
strategies
- Upstream
- Downstream

403.97
454.48

ignored it, suggesting possible recognition and rejection 
of non-viable prey. Dead fish are occasionally found 
floating due to poisoning or illegal fishing practices such 
as dynamite use. Maintaining a healthy river ecosystem 
within Namdapha TR (Maheswaran et al. 2021a) is 
therefore critical to sustaining fish populations that 
support piscivorous birds, including the WBH. 

The WBH exhibits remarkable behavioural 
adaptations that enable it to survive in challenging 
environments. Its survival is closely tied to the 
protection of its habitat, particularly the maintenance 
of healthy river ecosystems and stable fish populations. 
This study offers important insights into the species’ 
foraging behaviour, providing a valuable foundation 
for future conservation efforts. Any alteration in river 
systems—whether due to prolonged dry seasons 
or human activities such debris dumping and road 
expansion can significantly disrupt the heron’s habitat. 
Furthermore, illegal fishing pressure and stinkbug 
collection (Maheswaran & Das 2025) inside Namdapha 
over the years may force herons to abandon their 
current stronghold and move to less suitable alternative 

sites. Recently, two herons were seen in Lohit River in 
Walong further north of Namdapha (Reddy et al. 2021) 
clearly supporting the fact that individuals do disperse 
in search of alternative sites. Such dispersal may result 
from offspring seeking new territories away from their 
natal areas, or from shifts in habitat characteristics and 
disturbances as discussed above. The precise causes—
and the origins of these individuals—remain unclear. 
Furthermore, no detailed observations have ever 
been made on these individuals’ foraging behaviour to 
elucidate what Lohit River offers herons in terms of prey. 
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Image 17—20. White-bellied Heron: 17(a–d)—sequential steps of ‘prey handling’ in 2015 | 18—‘bill wiping’ after swallowing a fish in 2015 | 
19—‘bill opening’ behaviour in 2016 | 20—a Great Cormorant chased the WBH, as it was trying to steal (‘pirating’) the fish captured in 2014.
© Himadri Sekhar Mondal.
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Long-term observations in Namdapha indicate a growing 
concern: declining rainfall patterns over the years have 
led to significant alterations in riverine habitats, including 
the expansion of grasslands along the Noa-Dehing River. 
These environmental changes appear to have facilitated 
a rapid increase in feral buffalo populations maintained 
by local tribes, thereby exerting additional pressure on 
the ecosystem and potentially disrupting its balance. 
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Threatened Taxa

সাদা পেটের বক (Ardea insignis) ভুোন, ভারত এবং মায়ানমাটর োওয়া যায়। এই 
প্রজাততর বটকর জনসংখ্যার অতিকাংশই (প্রায় তিশতে) ভুোটন আটে। এরেটর ভারটত প্রায় 
দশতে এবং মায়ানমাটর খু্ব অল্পসংখ্যক এই োতখ্ োওয়া যায়। তটব এই বটকর পভৌগতিক 
বাসস্থান জুটে এটদর সংখ্যা ক্রমশ হ্রাস োটে, যা এই প্রজাততর অতিটের জনয পবশ 
আশঙ্কাজনক। এই বটকর একতে তবটশষ ববতশষ্ট্য হি, এরা দ্রুত পরাতযুক্ত স্বাদু-জটির নদীটক 
তাটদর খ্াদয সংগ্রটহর উেযুক্ত স্থান তহসাটব েেন্দ কটর। তবুও এই োতখ্তের খ্াদয সংগ্রহ 
সংক্রান্ত এই তবটশষ আচরণতের (foraging behaviour) বযাোটর এখ্নও েযযন্ত খু্ব কম 
তথ্যই উেিব্ধ আটে। তাই এই মৎসযভুক োতখ্তের জীবনিারণ এবং সফি প্রজনটনর জনয 
এই স্বাদু-জটির নদীগুতিটত মাটের িারাবাতহক উেতস্থতত অতযন্ত গুরুেেূণয। ২০১৩ পথ্টক 
২০১৭ সাি েযযন্ত আমরা ভারতবটষযর নামদাফা োইগার তরজাটভয এই োতখ্তের খ্াদয সংগ্রহ 
সংক্রান্ত আচরণ তনটয় একতে গটবষণা কটরতেিাম। ভারতবটষযর এই স্থাটন এই প্রজাততর বটকর 
সংখ্যা এখ্নও েযযন্ত সবযাতিক। আমাটদর এই গটবষণার মূি উটেশয তেি, সতিকভাটব বুঝটত 
পচষ্ট্া করা পয তকভাটব এই দৃতষ্ট্-তনভযর তশকাতর োতখ্তে দ্রুত-টরাতযুক্ত নদীটত তেটক পথ্টক 
তাটদর খ্াদয সংগ্রহ কটর। কারণ প্রবি পরাটতর কারটণ এই নদীটত তশকার শনাক্ত করা এবং 
তাটদর িরার কাজ অতযন্ত কতিন। গটবষণায় পদখ্া যায়, এই বকতে এমন কতিন েতরটবটশ 
তশকার িরার জনয তবতভন্ন রকটমর পদহভতি ও পকৌশি বযবহার কটর। িারাবাতহক পফাকাি 
সযাম্পতিং (continuous focal sampling) েদ্ধততটত আমরা এই োতখ্টদর েযযটবক্ষণ কটর 
আটিাকতচটির মািযটম তাটদর পদহভতি এবং তশকার িরার পকৌশি নতথ্ভুক্ত কটরতে। প্রায় 
৮৫০ ঘণ্টার েযযটবক্ষটণ পদখ্া যায়, এই বক শুিুমাি মাে খ্ায়। নদীর পরাটতর গতত তাটদর 
খ্াদয সংগ্রটহর এই আচরণটক তবটশষভাটব প্রভাতবত কটর। ফটি তশকাটরর সফিতা বৃতদ্ধর 
জনয তাটদরটক তবটশষ পকৌশি অবিম্বন করটত হয়। তশকার যাটত সহটজ তাটদর উেতস্থতত 
পের না োয় এবং পয মাে তারা ইততমটিয িটরটে, পসো যাটত দক্ষতার সাটথ্ সামিাটনা যায়, 
তাই তারা তবটশষ ও স্বত� চিন েদ্ধতত এবং পদহভতি বযবহার কটর। এখ্াটন উটেতখ্ত তকেু 
পদহভতি তারা শুিুমাি তনটজটদর তশকার িরার বযথ্য প্রয়াটসর েটরই বযবহার কটর। এই 
গটবষণায় বকটদর খ্াদয সংগ্রটহর পবশতকেু আচরণ প্রথ্মবাটরর জনয নতথ্ভুক্ত কটর হটয়টে। 
এই সমি নতথ্বদ্ধ আচরণতবতি এই তবরি প্রজাততর বক এবং তাটদর এই তবটশষ বাসস্থান 
সংরক্ষটণর পক্ষটি গুরুেেূণয ভূতমকা োিন করটব বটি িারণা করা হয়।    
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