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Abstract Feeding behaviour of Ibisbill was studied in
the Kashmir Himalayan River Sindh. Observations on the
foraging behaviour were made at six selected sites. The
food items consumed by the bird during the study period
include aquatic invertebrates, insects, and fishes of smaller
size. In anovel finding, the bird was found to feed on a vole
(n=2). The main technique used for obtaining prey items
was probing, however, pecking was also employed for
feeding the larger prey items. A total of 820 observations
revealed that the foraging accounted for about 44% of
activity time budget in summer while as in winter the
foraging was found to contribute to about 62%. Diurnal
behavioral rhythms of foraging showed a peak during
morning hours (8:00 to 10:00) in summer and in winter the
peak was observed during the afternoon (12:00 to 15:00).
The probing rate was higher (19.2320.70) in winter and
lower (17.39240.67) in summer, whereas an inverse trend
was observed for capture rate which was higher in summer
(8.6140.46) and lower (5.8630.27) in winter. The Sindh
river was also found to witness anthropogenic activities
such as extensive mining (extraction of sand, silt and
boulders) and tourism related activities, having a negative
impact on the habitat of the bird. From the conservation
viewpoint, these habitat impacting activities in this river
shall be controlled, to ensure better feeding conditions for
Ibisbill and other waterbirds.
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1. Introduction

Ibidorhyncha struthersii (Charadriiformes,

ibidorhynchidae) commonly known as Ibishill, is a large
wader inhabiting the shingle bed Rivers of Central Asia.
Its range is centered on the Pamirs, Himalayas and the
Tibetan plateau with some populations occurring west to
Turkistan, east to northern Myanmar [1, 2]. The ideal
habitat of Ibidorhyncha struthersii comprises shingle bed
river valleys in the altitudinal range of 1700-3400m with
intermittent stretches of sand and silt, boulders, cobbles,
and pebbles [3]. The distribution of Ibidorhyncha
struthersii in India is restricted to a few places in the
Himalayas and records of sightings have been invariably
very rare [4]. It is a resident bird of Himalayan Rivers and
migrates to lower altitudes in winter.

Understanding the feeding ecology, habitat utilization
and strategies play a pivotal role in bird conservation as
the food quality and abundance of prey items have a direct
impact on the distribution pattern and habitat site
selection of species [5, 6]. Furthermore, the availability of
prey items significantly impacts the survival, growth, and
reproductive success of birds [7, 8]. The Feeding behavior
of Ibidorhyncha struthersii is poorly studied [2]. A few
studies have shown that the diet of the bird mainly
consists of insects, molluscs, crustaceans, worms, and
possibly fish [1, 9]. However, there has been very little
information on general foraging patterns of Ibidorhyncha
struthersii across its geographical range and scanty
information is available on its feeding ecology in Indian
Himalayas. The current study was therefore conducted to
study the feeding ecology of Ibishill, Ibidorhyncha
struthersii in River Sindh of northwestern Himalayas.

2. Methodology
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Study Area:

The study was conducted in River Sindh, district
Ganderbal located at 34.23° N and 74.78< E, with an
average elevation of 1619m [10]. River Sindh, a major
tributary of River Jehlum has a course of about 100km
with a basin area exceeding 1559 km% The river
originates from Panjtarni snowfields (4250m asl) and
receives ample flow from the Amarnath (5003m asl),
Kolahoi (5425m asl), and Thajwas Glacier (3000m asl) as
well. Sindh is a fast-flowing torrential river in its upper
and middle reaches while in the lower reaches it becomes
calm and flows slowly [11]. The River comprises small
islands all along its course dominated by the presence of
huge rocks in the upper stretches. The beds of River Sindh
comprise mainly of cobbles, boulders, with some
underlying pebbles and sand and silt at few places as well,
serving as an ideal habitat for riverine birds. However, the
River witnesses a huge anthropogenic pressure in the form
of activities like mining (sand-boulder extraction), grazing,
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pollution, and a heavy impact from large-scale tourism.

Sampling

Data were collected to explore the food and feeding
habits of Ibisbill in River Sindh during winter 2018 and
summer 2019. A total of six sites were selected for
observations, depending on the presence of the bird
(Figure 1). The observations on the foraging behavior
were made from a vantage point providing an
unobstructed view of the sampling area and more
importantly did not disturb the closest bird in all the
selected sites. Focal animal sampling method was
employed [12, 13] for recording the observation using
binoculars (10>60X), telescopes (25>40), and the bird
was also video tapped [14] while foraging. On-site
inspection of feeding patch was made to identify the food
items and types of prey. The leftover prey items were also
collected for identification.
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Figure 1. GIS map of the study area
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3. Results

Ibishill is a ground feeder and feeds only during the day
time (n=820 observations). Ibisbill roosts on the areas
where the shingle beds are covered on all sides by water.
The bird was observed to start feeding at dawn and stop at
dusk. Besides feeding, the bird was also found to perform
other behavioral activities like resting, locomotion, alert,
and other maintenance activities.

During summer the foraging contributed to about 44%
of the activity time budget while in winter the foraging
was found to contribute to about 62% of the activity time
budget (Figure 2). In summer, the diurnal behavioral
rhythm for foraging showed a maximum peak in the
morning hours (8:00 to 10:00), however, in winter, the
maximum peak was observed in the afternoon (12:00 to
15:00) Figure 3.
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Figure 2. Activity time budget of Ibisbill
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Figure 3. Day time foraging rhythm of Ibisbill in summer and winter

The current study revealed that the probing rate was
high (19.2340.70) in winter and less (17.3930.67) in
summer, whereas an inverse trend was observed for
capture rate which was higher in summer (8.6130.46) and
less (5.8640.27) in winter (Table 1).

Ibidorhyncha struthersii occupies a particular habitat
patch and feeds for hours (2 to 3 hours) on the same patch
unless disturbed. The bird often walks in an unordered
way in the foraging area, performing activities like
probing, standing, pecking, head underwater, wing
flicking, walking slowly, and swimming. In summer, the
bird was found to feed on the riparian areas and
agricultural fields as well, however, in winter the feeding
activity was mainly observed in the water. While feeding
on riparian and agricultural fields, the prey items were
obtained by flipping, walking slowly and walking quickly
whereas probing and pecking techniques were mainly
used for foraging in water.

Table 1. Capturing success in relation to probing rate and pace rate of Ibsibill in summer and winter

Variables Summer Winter
Mean SE N Mean SE N
Probing/min 17.39 +0.67 18 19.23 .70 22
Pace/min 16.22 +0.94 18 12.09 40.55 22
Capture/min 8.61 +0.46 18 5.86 +0.27 22
SE= Standard error
Table 2. Prey items consumed by Ibisbill
S.No. Food Order-family Species
1 Fish Cypriniformes- Nemacheilidae Triplophysa kashmirensis
T. marmorata
2 Crustacean Amphipoda Gammarus pulex
Coleoptera Elmida sp.
Corydailidae ul
3 Beetle Hydrophilidae ul
Heteroceridae ul
Baetis larva
4 Mayfly Ephemeroptera Epeorus larva
5 Caddisfly Tricoptera Rhyacophila sp.
6 Stonefly Plecoptera Perlidae sp.
7 Leech Annelida Erpobdella sp.
8 Ant Hymenoptera Ul
9 \Vole Rodentia ul

Ul unidentified
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Figure 3. a) Triplophysa kashmirensis b) Ibisbill feeding on vole c) Heteroceridae larva d) Gammarus pulex e) Ibishill feeding on fish and f) Ibishill

feeding in the riparian area

Prey items consumed

In studies so far the diet composition of Ibisbill has
been shown to include small invertebrates (insects,
crustaceans, worms, molluscs) and possibly fish [1, 9]
(Baker 1929, Ali &Ripley 1969) however, our study
confirms the fact that the bird feeds on fishes as well.
Only live prey items were consumed by the bird. Fishes of
<3 cm of size were easily taken by swallowing and those
of larger size (> 5cm) were pecked multiple times (35-40
pecks, n=10) depicting the piscivorous nature of the bird.
During our observation, the fish was mostly consumed
during winter (n=20). The food items consumed by the
bird during the study period are included in (Table 2,
Figure 3). In a novel finding, the bird was found to feed
on a vole (n=2).

4. Discussion

Shorebirds mainly employ two techniques for foraging.
In substrate, they obtain food through tactile feeding and
employ visual pecking technique for surface feeding [15].
In the present study, the Ibisbill was mainly found to
obtain its food by probing such observations are also
reported in other waders with long bills [16]. In terms of
foraging success, the probing has been considered more
important than pecking for the easy capture of prey [17].
The shape and length of the bill have a direct impact on
the foraging behavior [18, 19], habitat selection and
choice of the diet [20, 21]. Ibishill has a long, downward
curved hill, which is morphologically adapted for
capturing the prey in shingle river beds. Similar
observations have also been previously reported [2].
Moreover, the study confirms the piscivorous nature of
the bird mostly during winter, this might be due to a
decrease in the Invertebrate diversity during winter

months.

Foraging behavior of the Ibishill showed a marked
variation between summer and winter spending more time
on feeding and related activities in winter than in summer,
similar observations were also made by [3]. The main
reason for such behavior as per our observation is due to
the decreased availability of feeding habitats requiring
more effort.

To cope up with the change in the availability of food
items the birds usually change their foraging strategies [22]
as the animals chose the most profitable prey items for
optimal foraging [23]. The foraging started late in the
morning during winter and showed a peak in the afternoon
(12:00 to 15:00hrs) rather than in the morning (08:00 to
10:00hrs) possibly because of less availability of the
feeding grounds in winter as the shallow waters remain
frozen till late morning. The more consumption of fish in
winter may be attributed to the decline in the availability
of the prey preferred during other seasons and needs
further investigation. Our results indicate that River Sindh
provides a quality feeding area for Ibishill and probably
other waders. The long-term deterioration of feeding
conditions for habitat-specific waders may affect the
population and can adversely affect the reproductive
success of individuals [24]. The Sindh River was also
found to witness anthropogenic activities such as
extensive mining (extraction of sand, silt and boulders)
and tourism related activities, having a negative impact on
the habitat of the bird. From the conservation viewpoint,
these habitat impacting activities in this river shall be
controlled, to ensure better feeding conditions for Ibishill
and other waterbirds.
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