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Abstract International trade of swiftlet nests has affected
wild populations of edible-nest swiftlets throughout their
range. The white-nest swiftlet Aerodramus fuciphagus of
the Andaman and Nicobar Islands lost 80% of its popu-
lation in the 1990s. Conservation efforts for the species were
initiated in 2000, with the active involvement of former nest
collectors. To measure the efficacy of protection measures
we collected data on the swiftlet, using the nest count
method. We monitored annual breeding populations in 28

protected caves on Chalis-ek and one on Interview Island
during 2000–2008, and in 168 unprotected caves on
Baratang and Interview Islands during February–April
2008. The swiftlet population in protected caves increased
by 39%, whereas it declined by 74% in unprotected caves.
Nearly 61% of the 152 caves on Baratang Island were aban-
doned by the swiftlet during 1997–2008. This study high-
lights the importance of extending protection to the
unprotected caves on the Andaman and Nicobar Islands.
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Introduction

Built of saliva, the edible nests of swiftlets have been used
in Chinese cuisine and pharmacy since the 16th century

(Lau & Melville, 1994; Nguyen et al., 2002). By the early
18th century there was a great demand for these nests,
resulting in uncontrolled nest-collection throughout the
global range of the species concerned (Lau & Melville, 1994;
Gausset, 2004; Hobbs, 2004). Edible-nest swiftlets occur
from the western Indian Ocean to southern continental
Asia, Indonesia, northern Australia and New Guinea, and
on islands of the West and South Pacific. Overharvesting
of nests has resulted in a sharp decline in populations
of edible-nest swiftlets across their range, including India,

leading to local extinction in some cases (Koon &
Cranbrook, 2002; Nguyen et al., 2002).

The Apodiforms are one of the most difficult groups of
birds to identify and there is continuing discussion about
the taxonomic status of many species in the group. Here we
follow the classification of Brooke (1970), Josep et al. (1999)
and Thomassen et al. (2005), who placed the echolocating
edible-nest swiftlets in the genus Aerodramus and the non-
echolocating glossy swiftlets in the genus Collocalia.

Because of the high price fetched for its nest of pure
saliva the white-nest swiftletAerodramus fuciphagus (earlier
known as Collocalia fuciphaga; Nguyen et al., 2002) has been
greatly affected by nest collection and the species is a con-
servation priority (Sankaran, 2001). The black-nest swiftlet
Aerodramus maximus and the Indian edible-nest swiftlet
Aerodramus unicolor, which also use saliva to build their
nests but add their preened feathers, are similarly threatened
by nest collection (Jagdeep et al., 2002; Koon & Cranbrook,
2002; Nguyen et al., 2002; Sankaran & Manchi, 2008).

Although the wild population of A. fuciphagus is de-
creasing the decline does not approach the threshold for
Vulnerable and the species is therefore categorized as Least
Concern on the IUCN Red List (BirdLife International,
2012). In addition, semi-domesticated populations are
tended by local people, in man-made structures, for harvest
of the edible nests.

The Andaman and Nicobar Islands in the north-
eastern Indian Ocean are the western limit of the white-
nest swiftlet’s range (Koon & Cranbrook, 2002) and the
subspecies A. fuciphagus inexpectatus is endemic to these
islands. The islands are peaks of a continuous submerged
ridge that is the southern extension of the Arakan Yoma
mountain range (Saldanha, 1989; Jayaraj & Andrews, 2005)
extending to Sumatra in the south. There are 385 known
caves on the Andaman and Nicobar Islands, of which 291,
distributed over the entire archipelago, are inhabited by the
white-nest swiftlet, (Sankaran, 1998; Manchi & Sankaran,
2009b). Since the late 17th or early 18th century, Burmese
and Thai poachers have exploited the nests from these caves.
More recently Karen, Ranchi and Bengali settlers have
exploited the nests (Sankaran, 1998, 2001; nest collectors,
pers. comms). During the 1980s the intensity of nest collection
increased to twice per week during the nesting season,
resulting in an 80% decline in the population during the
1990s (Sankaran, 2001). Across its range populations of the
white-nest swiftlet have declined because of indiscriminate
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nest harvesting (Lau &Melville, 1994; Sankaran, 2001; Koon
& Cranbrook, 2002; Nguyen et al., 2002; Gausset, 2004;
Hobbs, 2004), and conservation measures such as leasing
and management of caves by local people have failed to
protect the swiftlets in many locations (Koon & Cranbrook,
2002; Nguyen et al., 2002).

A conservation action plan that employs local nest
collectors to protect the swiftlet’s nests during its breeding
season began in the Andaman Islands in 2000 (Sankaran &
Manchi, 2008). Here we investigate and discuss the efficacy
of this protection and recommend management plans
for the conservation of the white-nest swiftlet on these
islands.

Methods

We carried out our assessment at three sites in the North
and Middle Andaman Islands: Chalis-ek, Interview Island
and Baratang Island (Fig. 1). An initial survey of 241 caves, in
1997 (Sankaran, 1998), was used as a baseline for com-
parative purposes. Of these caves, 28 on Chalis-ek and one
on Interview Island have been guarded for conservation
of the white-nest swiftlet since 2001 and 2000, respectively.
We refer to these caves as protected caves. In addition
we surveyed 168 caves (16 on Interview Island and 152 on
Baratang Island) where the white-nest swiftlet is not
protected. We refer to these caves as unprotected. There
are no unprotected caves on Chalis-ek.

Chalis-ek contains a group of inland limestone caves
in a hill at Pattilevel near Ramnagar in the south-east of
North Andaman Island (Sankaran, 1998, 2001; Manchi &
Sankaran, 2009b). Of the 30 known caves in the hill, 28 are
occupied by the white-nest swiftlet and have been under
continuous protection since 2001, particularly during the
breeding season of January–July (Sankaran &Manchi, 2008;
Manchi, 2009). These caves are protected by 14 former nest
collectors who operate from eight temporary camps at the
base of the hill.

The 133 km2 Interview Island is the largest Wildlife
Sanctuary on the Andaman and Nicobar Islands (Pande
et al., 1991) and is the westernmost uninhabited island of
North and Middle Andaman. This island has at least 34
caves, of which 18 are known to host breeding colonies of
the white-nest swiftlet (Sankaran, 1998; Sankaran &Manchi,
2008; Manchi, 2009). One of the caves (Manchi & Sankaran,
2009b) has been under protection since 2000 (during
January–September; Sankaran &Manchi, 2008). The cave is
protected by four guards and the two openings are each
guarded by a temporary camp during the breeding season.
Of the other 17 caves occupied by swiftlets we were able to
survey 16.

Baratang Island, in the southernmost Middle Andaman
Islands, has 172 caves in an area of 1 km2 between Wraffter’s

Creek and Naya Dera. Most of these caves are clefts and
cracks of only 1–2 m wide but they are 10–12 m deep and
extend horizontally for up to 20m (Sankaran, 1998; Manchi
& Sankaran, 2009b). We surveyed 152 of these caves during
peak nest construction and the egg-laying season of
February–April 2008. Nest collectors confirmed the absence
of swiftlets in the other, unsurveyed caves. We surveyed the
protected caves every year during 2000–2008 on Interview
Island and those on Chalis-ek during 2001–2008. All
accessible nests in the protected caves were observed daily
to record the number of eggs laid and hatched, and the
number of chicks fledged. The unprotected caves were
surveyed in the breeding season of 2008. Breeding
populations were estimated by the nest-count method
(Sankaran, 1998, 2001). Nests were counted repeatedly
during the nest-construction and egg-laying periods and
the maximum count was considered to be the breeding
population. As these swiftlets are known to be monogamous
(Koon & Cranbrook, 2002) each nest corresponds to a pair
of swiftlets. Field assistants (former or current nest-collectors)
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FIG. 1 The location of the three survey sites at Chalis-ek,
Interview Island and Baratang Island in the North and Middle
Andaman Islands. The rectangle on the inset indicates the
location of the main map in the Indian Ocean.
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were involved in the surveys, helping us to locate nests and
nest marks. As the nests in unprotected caves are subjected
to illegal nest-collection, the populations were estimated by
counting partially built nests and marks of fresh saliva on
the nesting sites.

Data analysis

We compared the breeding populations of the white-nest
swiftlet in the protected and unprotected caves. We esti-
mated the mean number of chicks fledged per nest as the
total number of chicks fledged divided by the total number
of nests under daily observation. As no systematic recording
of the swiftlet was carried out in 2000 on Interview Island
we omitted this year from the analysis. Hence for 2001–2008
there are data for the 29 protected caves on Chalis-ek (28)
and Interview Island (1), and for 2008 there are data for
168 unprotected caves on Baratang (152) and Interview
Island (16).

Results

During 2001–2008 there was a 39% increase overall in the
white-nest swiftlet population in the 29 protected caves
(28 on Chalis-ek and one on Interview Island), with a mean
annual growth rate of 5 ± SE 2%. On average 1.37 ± SE 0.7
chicks per nest fledged annually during 2001–2008. In the 28
caves monitored on Chalis-ek the population increased by
54% during 2001–2008, with a mean annual growth rate
of 7 ± SE 4%; 4,891 protected nests yielded the successful
fledging of 5,681 chicks (1.15 ± SE 0.03 chicks per nest per
year). However, there was a decline in the mean annual
population growth rate from 13 ± SE 8% during 2002–2004
to 2 ± SE 0.6% during 2005–2008 (Fig. 2a). Although nearly
2,050 chicks fledged from 1,364 nests in the cave on Inter-
view island during 2000–2008 (1.47 ± SE 0.11 chicks per nest
per year), the population declined by 54% during 2001–2005
but increased by 12% during 2006–2008 (Fig. 2b).

There was a 74% decline overall in the number of nests
in the 168 unprotected caves between 1997 (Sankaran, 1998)
and 2008 (from 2,109 nests). The unprotected populations
of white-nest swiftlet in the 16 caves on Interview Island
declined by 78% (from 310 nests) and those in the 152 caves
on Baratang Island declined by 73% (from 1,799 nests).
Nearly 61% of the 152 caves on Baratang Island were
abandoned during this time.

Discussion

In the absence of regulation, potential extinction of the
white-nest swiftlet on the Andaman and Nicobar Islands
by 2025 was predicted (Sankaran, 1998, 2001). In 2001,
therefore, 14 nest collectors whose sole financial dependence
was on the collection of edible nests were employed

to protect and monitor nests until the end of the breeding
season. Unlike the South-east Asian practice of leasing out
caves to nest collectors (Koon & Cranbrook, 2002; Nguyen
et al., 2002; Hobbs, 2004), nest collectors in the Andaman
and Nicobar Islands were employed during the breeding
season, by the local Forest Department, to protect the nests
from poachers. The operation was monitored by scientists
and Forest Department personnel. The nests from these
protected caves were harvested only after fledging of at least
one brood, in contrast to the South-east Asian practice of
harvesting several times in a season (Koon & Cranbrook,
2002; Nguyen et al., 2002; Hobbs, 2004).

The legal protection of the white-nest swiftlet, along with
other two swiftlet species, under Schedule-I, Endangered
Species list, of the Indian Wildlife (Protection) Act (1972)
hindered community participation in these conservation
efforts as involvement of nest protectors and sustainable
harvesting were not legal. Sustainable harvesting of the
edible nests was crucial to ensure protection, however, and
therefore efforts were directed towards delisting A. fucipha-
gus inexpectatus from the Act. The nest protectors realized
that protecting caves and allowing successful breeding of the
white-nest swiftlet is the only way to ensure a continuous
and sustainable supply of nests. Therefore protection con-
tinued, with the assurance of legal nest-collection opportu-
nities in the future. Our results demonstrate that this
protection resulted in an increase in the numbers of the
white-nest swiftlet in the protected caves.

The swiftlet populations at the two protected sites
behaved differently. The population at Chalis-ek declined

(a)

(b)

FIG. 2 Population of the white-nest swiftlet Aerodramus
fuciphagus in 28 protected caves on Chalis-ek (a) and one cave
on Interview Island (b) during 2001–2008 (see Fig. 1 for
locations). Protection commenced in 2001.
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during the breeding season following the commencement of
protection. This was attributed to the absence of yearlings in
the breeding season subsequent to their birth; they would
usually return to their parental cave at the end of the season
and breed in the following season (Sankaran & Manchi,
2008; Manchi, 2009). The population increased from 2002

onwards until the earthquake of December 2004, which
altered the structure and microclimate of the caves and
appeared to lead to a decline in the population (Manchi &
Sankaran, 2009b). Nevertheless, the population thereafter
increased.

After a 57% decline from 1997 (Sankaran, 1998) to 2000

there were 260 breeding pairs in the cave on Interview Island
when protection commenced in 2000. In contrast to Chalis-
ek, the white-nest swiftlet population at this site gradually
declined despite protection and successful fledging each
year. The main cause of this decline was a wooden scaffold
built inside the cave for monitoring the nests; the scaffold
became a perch for the Andaman brown hawk owl Ninox
scutulata obscura and red-tailed trinket snake Gonyosoma
oxycephalum, from which they accessed the cave roof to
predate the swiftlet chicks (Grimmett et al., 1998; Whitaker
& Captain, 2004; Manchi & Sankaran, 2009a). The scaffold
was removed at the end of the breeding season in August
2005. A second cause of decline was the presence of the
camps at the cave mouths and above the cave.Walking, loud
noises and chopping of firewood directly over the nesting
site may have disturbed the swiftlets and discouraged new
breeding pairs from selecting the cave for nesting. The two
camps were therefore moved 5–15 m away from the cave
mouths at the end of the breeding season in August 2005.
The white-nest swiftlet population subsequently increased
by 10% during 2006–2008.

Unregulated nest collection has resulted in declines of
edible-nest swiftlets across South-east Asia (Lau & Melville,
1994; Koon & Cranbrook, 2002; Nguyen et al., 2002;
Gausset, 2004; Hobbs, 2004). Extrapolation of the estimated
loss of 2,249 breeding pairs of the 3,716 breeding pairs
recorded across the Andaman Islands during the breeding
season (January–August) of 1997 indicated the potential
extinction of the species from the Andaman and Nicobar
Islands by 2025 (Sankaran, 1998). Of the 152 caves inhabited
by the white-nest swiftlet in Wraffters Creek on Baratang
Island (Sankaran, 1998), the species had disappeared
from .60% by 2000 because of unregulated collection
despite the legal protection afforded to the species.
However, on Interview Island swiftlets remained even in
unprotected caves. This may be attributed to post-natal
dispersal of successfully fledged chicks from the one
protected cave to the unprotected caves (Sankaran &
Manchi, 2008).

In November 2009 the joint effort of scientists and
managers, and the involvement of local people, resulted in
the conditional delisting of the white-nest swiftlet from the

Endangered List of Schedule-I of the Indian Wildlife
(Protection) Act (1972) for experimental purposes. This
means that the participatory conservation programme can
continue, with the support of the local Forest Department,
and ex situ populations of the species can be developed.
The ex situ populations will be developed in the same
manner as elsewhere in South-east Asia, with the construc-
tion of buildings that mimic the conditions of caves
(‘swiftlet houses’; Sankaran & Manchi, 2008). In these
houses cross-fostering techniques will be used to initiate
breeding of the white-nest swiftlet (Sankaran & Manchi,
2008), as has been practised elsewhere (Koon & Cranbrook,
2002; Nguyen et al., 2002). This movemay eventually lead to
sustainable harvesting and trade of the edible nests, thereby
providing a livelihood to the nest protectors. Our study has
shown that active protection with community participation
can prevent unrestrained collection of the nests of this
swiftlet and could ensure the future stability of the
population on the Andaman and Nicobar Islands. As of
2013, conservation of the white-nest swiftlet on the
Andaman and Nicobar Islands continues, with successful
protection by the nest collectors, but protection needs to be
expanded to the unprotected caves.
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