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More than two decades of intensive ‘close order management’, as developed for threatened island birds, has produced marked recoveries of
four populations of the globally Critically Endangered Philippine Cockatoo Cacatua haematuropygia in Palawan, Philippines, as indicated by
increased numbers of individuals, breeding pairs and fledglings. Through a combination of ‘traditional’ poacher knowledge and skills (nest-site
location, tree-climbing ability) with intensive evidence-based and adaptive species management, 1,682 Philippine Cockatoos successfully
fledged within these four sites between 2000 and 2024. However, the species is virtually extinct outside of Palawan and Tawi-Tawi (Sulu Islands).
Based on systematic surveys and expert opinion, our best estimate for the cockatoo’s global population, at the end of 2024, ranges between
919 and 1,290 individuals. Of these, 71-87% are now concentrated in the four managed sites in Palawan, only two of which are legally protected,
and all of which are still under pressure from illegal encroachment or poaching, as well as tourism, industrial and agricultural development,
disease and climate change. Legal protection of the few remaining breeding habitats and continued intensive management of both breeding
and foraging habitats as well as conservation translocation, are urgently needed to facilitate the further recovery of the Philippine Cockatoo.

INTRODUCTION

At the start of this century a global review identified 25 areas of
the planet (‘hotspots’)—one of them the entire Philippines—
holding disproportionately high levels of species endemism; and
when degree of threat was factored in, the Philippines emerged
as the second most important area on Earth for biodiversity
conservation urgency (Myers et al. 2000). The scale of the
challenge—and the inequality of the burden of responsibility—is
apparent from the fact that, at around 300,000 km?, the British
Isles and the Philippines are almost exactly the same size, but
whereas the UK and Ireland possess not a single agreed endemic
bird species, the Philippines hosts an astonishing (and rising) 274
endemics, 63 of them threatened with global extinction and 12 in
the IUCN Red List category Critically Endangered (Brinkman ez
al.2025). Even if the basic requirement for any of these threatened
species is simply full protection for key areas of its range, each also
requires customised management from conservation biologists
to ensure that its needs are understood and met. Critically
Endangered species will typically be among the most demanding
of such attention, involving intensive (and expensive) work over
many decades before recovery—or simply population stabilisation
(by means of protected area establishment)—can be considered to
have occurred.

The Philippine Cockatoo Cacatua haematuropygia is one
of the 12 Ciritically Endangered bird species endemic to the
Philippines, where it was historically recorded on atleast 52 islands,
including all the larger ones (Dickinson ez al. 1991, Collar ez al.
1999). Although an obligate cavity-nesting inhabitant of lowland
forest and woodland, including mangroves, it readily enters
cultivated areas, where it has been considered a pest, particularly

in rice-paddies and cornfields (Lambert 1994, Collar ez a/. 1999,

Boussekey 2000). Accelerating population declines and range
contractions in this once-common species became apparent from
the middle of the last century onwards with the loss of coastal
habitats due to commercial logging and agricultural expansion
(Kummer 1992, Collar ez al. 1999, Bankoft 2007). Trapping
of birds for the pet trade compounded the trend, resulting in a
collapse of most remaining populations around the mid-1980s
(Collar ez al. 1999, Boussekey 2000, Widmann e# 4/. 2001). By
the early 1990s, 1,000-4,000 individuals remained, with three-
quarters (750-2,800) of them on Palawan (Lambert 1994), and
it was at that time that the species was identified as Critically
Endangered (BirdLife International 2017), an assessment that
remains unchanged in 2026.

A short-lived (1994-1997) nest-protection scheme employing
poachers in Puerto Princesa, Palawan (Boussckey 2000),
provided insight for the Katala Foundation Inc. (KFI) to initiate
a Philippine Cockatoo Conservation Program (PCCP) on
Rasa Island in Narra, southern Palawan, in 1998 (Widmann &
Widmann 2008). Subsequently, three more sites in the Palawan
faunal region were added to the program, on Dumaran Island
(2003), on Pandanan and Bugsuk Islands, only 700 m apart so
treated as a single site (2009), and in Iwahig Prison and Penal Farm
(2014), central Palawan, all of them involving the participation of
former cockatoo poachers as wildlife wardens (Figure 1). Thus,
by 2024 KFI had invested in Philippine Cockatoo conservation
for over a quarter of a century. Reaching this temporal milestone
is a good occasion on which to review the achievements and
challenges of the program and draw some conclusions on the
factors affecting the species’ recovery. This includes considering
population estimates derived from surveys across the cockatoo’s
wider range to gauge the value of the four PCCP sites in Palawan
to the species as a whole.
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Figure 1. Location of four Philippine Cockatoo conservation sites (grey) within Palawan, Philippines. Upper left: Proposed Malabo Forest Critical
Habitat in lwahig Prison and Penal Farm, Puerto Princesa; upper right: Dumaran Island Critical Habitat, Dumaran; lower left: Pandanan and Bugsuk
Islands, Balabac; lower right: Rasa Island Wildlife Sanctuary, Narra. Lines in red indicate dispersal (and return) routes of foraging flocks.
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KFI also initiated efforts to protect small numbers of the
cockatoo remaining in Culasian, Rizal municipality, southern
Palawan, and in the Polillo Islands, Quezon province, Luzon,
but these were discontinued when, after eight years, only a single
breeding attempt had been recorded.

Conservation interventions
The Philippine Cockatoo is protected in all four sites through an
intensive focused system termed ‘close order management’, which
has proved successful for other highly threatened island parrot
species in Mauritius and New Zealand (Bell & Merton 2002, Jones
2004). This involves monitoring the breeding success of every
known pair and maintaining the protection of all non-breeding
flocks to ensure both the short-term survival and the long-term
recovery of the species (Widmann e# 2/. 2001, 2006, Widmann &
Widmann 2008). Cockatoo nests are systematically monitored to
establish cavity occupation and the number of eggs and hatchlings
present. Interventions at the nest typically involve the installation
of metal sheets (‘baffles’) around tree trunks to prevent climbing
by predators, cavity repairs, replacement of nesting substrate,
anti-parasite cavity treatment, iz situ supplementary feeding
of weaker nestlings, ex sizu rearing of ailing nestlings (where
possible returning them to the wild after fledging), and nestbox
installation on Dumaran owing to the scarcity of natural cavities
and high competition from other cavity-nesting bird species.
Wildlife wardens undertake the daily work of protecting
the cockatoo and its habitat in the four sites. Most of them were
previously poachers, taking unfledged birds from nests. On
Rasa Island it was the poachers who approached KFI to initiate
a joint cockatoo conservation project. From this cue, at the
other three sites it was KFI staff who invited the local poachers
to become guardians of the birds. This approach harnesses the
new guardians’ wealth of knowledge about nest-sites and their
climbing skills to access them (Widmann er al. 2006). KFI
attempted to recruit all active poachers in each site as wardens,
thereby immediately eliminating a major threat to the species.
Wardens receive a modest but dependable salary (on Rasa and
Dumaran at present covered by local government), social security
and insurance, and are prioritised in KFI livelihood projects
within their communities, such as tree seedling production,
ecotourism guiding, fish processing, vegetable and rice farming,
and a microcredit club. Other KFI trust-building measures
include weather disaster responses such as house reconstruction.
Through capacity-building and project publicity, wardens develop
a sense of pride in helping protect a globally threatened species.
They are regularly trained in paralegal procedures, first aid and use
of field equipment, and are deputised by government agencies to
apprehend suspects and confiscate illegally harvested resources.
Each site has a permanent KFI field officer who coordinates
and leads the daily nest monitoring and patrolling schedule. This
important arrangement resulted from the first phase of the program
when poaching continued owing to a lack of external supervision.
A major program objective has been to secure and manage
all remaining cockatoo breeding habitats in suitable forms of
protected area. Aside from protection through local governments
(Philippine Local Government Code; Republic Act 7160), the
two main forms are under the Expanded National Integrated
Protected Area System (ENIPAS; Republic Act 11038) which,
however, involves a protracted (sometimes decades-long) 14-
step process of application, the last being an act of the House
of Representatives. Critical Habitat is a supplementary form of
protection prescribed under the Philippine Wildlife Act (Republic
Act 9147), particularly aiming at Key Biodiversity Areas and other
habitats of threatened and endemic species currently not covered
by ENIPAS. Protected area effectiveness hinges mainly on the
existence of management plans, funding and the capacitation

of local management bodies and staff—most ENIPAS sites fall
short in this respect—rather than the legal framework of their
declaration (Mallari ez 4/. 2016).

Other PCCP interventions include habitat restoration,
community patrols, education, species advocacy, conservation
breeding, translocation of rescued birds and applied research
(Rebong ez al. 2001, Widmann ez a/. 2001, 2006, 2009, 2013,
Widmann 2002, Widmann & Widmann 2008, 2011, Widmann
& Lacerna Widmann 2017a,b, Low 2021).

PROJECT AREAS AND POPULATION ESTIMATIONS

Site descriptions

The four sites that KFI has established as the basis of its PCCP
operation differ significantly in physical characteristics and
conservation challenges, but share the cardinal quality of hosting
the most viable remaining populations of the cockatoo on Earth.
Here we profile each of them, in order to provide context for the
differing types and degrees of intervention that they demand.

Rasa Island Wildlife Sanctuary

Rasa is a coral island (< 5 m asl) opposite Narra, Palawan. Of its
8.34 km?, 5.6 km? is mangrove, 1.75 km?* semi-deciduous coastal
forest, 0.39 km? coconut plantation and 0.6 km? barren or sparsely
vegetated sand and coral outcrops, these values remaining stable
in 2001-2024 (Global Forest Watch 2024). Owing to lack of
potable water, there is no permanent human population present,
but coconuts are occasionally harvested, and limited fishing
occurs in specified zones. The coastal forest and mangroves serve
as cockatoo breeding and feeding habitats, the mangroves hosting
a single traditional roost site for at least 25 years. Cockatoos
cross the 1.2 km to the mainland to forage and roost (sometimes
for a few weeks), with no discernible seasonal pattern; but such
crossings increase when low-precipitation El Nifio events produce
fewer fruits, forcing breeding birds to forage more widely for their
hatchlings (KFI, unpubl. data).

Within the coastal forest, the canopy-forming Garuga

Sfloribunda, Pometia pinnata, Sterculia ceramicaand Prerocymbinm

tinctorium are the most important cockatoo nest trees (Widmann
et al. 2001). Trees with suitable nest cavities are widely spaced,
possibly because of competition for water and nutrients in the
porous coral substrate (Figure 2). In the mangrove belt, apparently
only Somneratia alba are utilised as nest trees by cockatoos
(Widmann ez /. 2001).

The two other secondary cavity-nesters on Rasa in the same size
class, and therefore potential nest competitors, are Spotted Wood-
owl Strix seloputo (first breeding record in 2023) and Oriental
Dollarbird Eurystomus orientalis. Notably absent are Blue-naped
Parrot Tanygnathus lucionensis, Palawan Hornbill Anthracoceros
marcheiand Common Hill Myna Gracula religiosa. Palawan Water
Monitor Varanus palawanensis, Spotted Wood-owl and Asian
House Rat Rattus tanezumi are the most important nest predators.
Raiding of nests by one of two woodpecker species and Reticulated
Python Malayopython reticulatus has been reported but not
confirmed. White-bellied Sea-cagle Haliacetus leucogaster (one pair
on Rasa) hasbeen recorded occasionally preying on adult cockatoos.

The wildlife warden scheme employing ex-poachers in
combination with KFI field staff (see above) was first developed
on Rasa (Widmann ez a/. 2001), which was declared a protected
arca under ENIPAS by Presidential Proclamation in 2006, but 20
years later the last step (Congressional Act) is still pending.

Dumaran Island
Dumaran is a land-bridge island (322 km?) in north-eastern
Palawan, 7 km from the mainland and long since converted
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to farmland. Cockatoos are largely restricted to the southern
portion of Dumaran, which is administered by the municipality
of the same name, covering 162 km?*. The human population
of Dumaran municipality on the island was 10,100 in 2020
(Philippine Statistics Authority 2025). In the same year, 13.6 km?
of this part of the island was open lowland forest (8.5%), 22.3 km?
mangrove (14.0%), 109.6 km?* shrubland (68.7%), and 6.5 km?
annual/perennial crops (4.1%; NAMRIA 2020). Repeated
burning for shifting cultivation has left large areas covered with
clustering bamboo Schizostachyum lumampao, which largely
prevents secondary woody succession. Remaining forest patches
are few, small (largest 1.0 km?) and degraded by illegal logging and
shifting cultivation, but still diverse in woody plants (Figure 3),
with Dysoxylum cyrtobotryum, Intsia bijuga, Koordersiodendron
pinnatum, Alstonia scholaris and Garuga floribunda among the
most important nest trees. In December 2021, Super-typhoon Rai
struck the island, destroying all forest canopy cover and a third of
known nest trees.

Cockatoos breed in forest fragments in the southern part of
the island at 20-80 m. No breeding records from mangroves exist,
despite intensive survey efforts. Other cockatoo-sized secondary
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Figure 2. Profile of coastal forest on Rasa Island Wildlife Sanctuary. The tallest tree is Garuga floribunda, a cockatoo nest tree. Horizontal length of

profile is 25 m.

cavity-nesters on the island are Brown Boobook Ninox scutulata,
Spotted Wood-owl, Palawan Hornbill, Oriental Dollarbird, Blue-
naped Parrot and Common Hill Myna. Important predators of
eggs, nestlings and adults are the same as on Rasa, with one record
of a Red-tailed Green Ratsnake Gonyosoma oxycephalum taking
cockatoo hatchlings.

A ‘Critical Habitat’, connecting two larger forest patches,
was established in 2014, comprising 16.3 km?® of forest,
bamboo, shrubland and grassland. The wildlife warden scheme
employing former poachers and other forest users began in 2003.
Reinforcement with rescued birds from this and other project
sites began in 2014 alongside habitat restoration using enrichment
planting and the installation of nestboxes (for both cockatoos
and hornbills) to reduce nest competition (Widmann & Lacerna
Widmann 2017b).

Pandanan and Bugsuk Islands

Both islands, administratively part of Balabac in southernmost
Palawan, currently hold one of the most extensive old-growth
coastal forest stands on small coral islands in the Philippines. As of
2020, on Pandanan (area40.2 km?) and Bugsuk (area 122.7 km?), a
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Figure 3. Profile of lowland forest in the Dumaran Island Critical Habitat. The left-side tall tree is Dysoxylum cyrtobotryum, a cockatoo nest tree.

Horizontal length of profile is 55 m.

total of 108.9 km?were covered with coastal (‘open’) forest (66.9%),
10.7 km? with mangrove (6.6%), 10.7 km? shrubland (6.6%),
26.2km?perennial crops (16.0%) and the remaining 6.4 km?*inland
waters, grasslands, barren and builtup areas (3.9%; NAMRIA
2020). A nearly contiguous mangrove belt surrounds Pandanan,
whereas mangroves on Bugsuk are restricted to the northern and
south-western coastline; sandy coastlines are backed by a narrow
rim of beach forest. Emergent trees taller than 20 m are widely
spaced owing to dry-season water stress, as on Rasa. Important
cockatoo nest trees include Pometia pinnata, Dracontomelon dao,
Koordersiodendyron pinnatum and Intsia bijuga. Coconuts in coastal
arcas represent the major crop, but shifting cultivation (rice, corn
and root crops) is increasingly encroaching old-growth forest on
both islands. Between 2002 and 2024 tree cover loss was 5.22 km?
on Pandanan and 4.7 km? on Bugsuk (Global Forest Watch 2024).
Remote images reveal substantial tree cover loss along an existing
trans-island road and an airstrip on Bugsuk Island in recent years.
In 2020 the human population was 1,200 on Pandanan and 2,100
on Bugsuk (Philippine Statistics Authority 2025). Parts of Bugsuk
are privately owned and not publicly accessible, and a proposed
beach resort and other facilities covering over 5.5 km? were recently
approved by the Palawan Council for Sustainable Development
(PCSD).

The cockatoos of the two islands form a single population:
colour-banded birds from Pandanan and Bugsuk have been
seen to mix in foraging flocks and at roosts, and foraging and
roosting flocks even fly to nearby islands (Figure 1). Breeding
cockatoos have been recorded in the coastal forests but not yet
in the mangroves. Cockatoo-sized secondary cavity-nesters are
Spotted Wood-owl, Palawan Hornbill, Oriental Dollarbird,
Blue-naped Parrot and Common Hill Myna. Palawan Water
Monitor, Oriental House and Malayan Field Rats Rattus exulans
and Palawan Flying Squirrel Hylopetes nigripes are important
nest predators. White-bellied Sea-cagles and migratory Peregrine
Falcons Falco peregrinus predate adult cockatoos.

Rasa-style wildlife warden schemes were initiated in 2009
(Pandanan) and 2017 (Bugsuk). Currently, Critical Habitats
are being proposed for both islands through the Department of

Environment and Natural Resources (DENR) with support from
KFI.

Iwahig Prison and Penal Farm (IPPF)

The site in central Palawan is part of a larger forest and agricultural
landscape (mainly coconut and rice) of Puerto Princesa in the
coastal plain and lower eastern Victoria Anepa’an mountain range,
covering 1,650 km?. An area of 265.7 km? is managed as an open
prison facility by the Department of Justice, accommodating
around 4,000 inmates. The civil population in the same area was
7,300 in 2020 (Philippine Statistics Authority 2025). At around
that time IPPF had 124.97 km?® of lowland semi-evergreen
rainforest (47.03%), 17.26 km? mangrove (6.5%), 90.6 km? of
mixed grass-shrubland (34.1%), 24.58 km? of perennial or annual
cropland (9.25%) and 8.29 km? inland waters, barren and built-up
areas (3.12%; NAMRIA 2020). Between 2015 and 2023 the core
cockatoo breeding habitat lost 2.11 km? of its 134.5 km? tree cover
(Global Forest Watch 2024). Owing to casy access along a national
highway, and particularly after the concreting in 2018 of a trans-
island road through the forest, human encroachment has increased
significantly, with conservation patrols regularly recording shifting
cultivation and illegal logging, mainly for charcoal and furniture.
Super-typhoon Rai struck in December 2021, with severe losses of
nest trees and the almost complete defoliation of the forest canopy.
A worse impact will result if a proposed economic zone covering
over 130 km?is permitted within IPPF, overlapping with the
cockatoo’s core breeding and feeding habitats.

Cockatoos breed in the lowland forests at 30-140 m, with
foraging areas expanding into cultivated and urban areas on the
Puerto Princesa coastal plain. Important cockatoo nest trees
within these forests include Pometia pinnata, Koompassia excelsa,
Dipterocarpus grandiflorus and Intsia bijuga. Non-breeding
cockatoos can increasingly be found within Puerto Princesa
city proper, particularly in coastal areas with remnant stands of
Pterocymbium  tinctorium and Gyrocarpus americanus, which
serve as food sources and may have medicinal properties for the
birds (Masello ez al. 2018). A strong secondary cavity-nesting bird
assemblage is present, but information on nest predation is scant.
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Wildlife wardening began at this site in 2015 but not all the
poachers there could be recruited, so the taking of cavity-nesting
birds, particularly Blue-naped Parrots, Philippine Cockatoos,
Palawan Hornbills and Common Hill Mynas, is still a major
problem. The establishment of part of the penal farm as Malabo
Forest Critical Habitat, covering 134.5 km?, is currently being
attempted.

Population estimates in project sites

Population estimates of parrots are challenging, particularly since
most species are not territorial and often highly mobile in flocks,
resulting in clustered occurrences (Casagrande & Beissinger
1997, Dénes et al. 2018). Consequently, we based our estimates of
cockatoo populations in the four sites on repeated synchronised
counts of breeding pairs, numbers of individuals that we initially
call ‘helpers’ at the nest (most nesting pairs are secemingly assisted
by 1-3 birds, which we believe do not attend other nests) and
successful fledglings, plus the highest count at roost sites of non-
breeding birds during the breeding season. Counts are conducted
at least once a month, but in some accessible sites almost daily.
Typically, counting stations are located at roost sites and known
flight corridors, and include time records to avoid double-counting
by assessing the likelihood of birds moving between stations. A
key assumption, well supported by direct observations on Rasa,
is that breeding pairs and helpers do not join roosting flocks but
sleep near their nests. In addition, synchronised counts of foraging
or roosting flocks are conducted outside the breeding season
(which then include breeding pairs, ‘helpers’, recent fledglings and
non-breeders). However, this method only rarely results in higher
cockatoo numbers than during the breeding season.

The highest synchronised count in a certain year reflects
minimum numbers of cockatoos, and is the basis for the calculation
of yearly population densities for each site. However, particularly
when drought reduces food supply, non-breeding birds spread over
larger areas and cannot be sampled with this method.

Global population estimates
Based on the detailed distribution map in Collar ez /. (1999)
we conducted country-wide surveys to locate remnant cockatoo

populations within the species’ historical range. Sites with more
recent records and apparently still suitable habitats were given
priority. Surveys within these sites were further refined using
information from local residents, birdwatchers and researchers.
Discovery of captive cockatoos sometimes disclosed a local wild
population.

Direct observations were made at roost sites, from vantage
points, along roads and forest transects (Bibby er al. 1998).
Population estimates, particularly in the Sulu Archipelago,
were provided by researchers and bird guides. However, limited
resources caused surveys to extend over several years, so while we
obtained population estimates for the four project sites annually,
we could not do the same for the populations elsewhere. Selected
sites were re-surveyed by local DENR personnel in 2024, largely
confirming the records of remnant populations in the oceanic
Philippines but without adding new ones.

RESULTS

Philippine Cockatoo populations at all four sites improved
following the initiation of conservation work. Recovery was
fastest in the Rasa and Pandanan/Bugsuk populations (Figure
4). Numbers of breeding pairs and fledglings at all sites increased
over time, but after around 2018 the trend generally weakened and
became subject to annual fluctuations (Figures 5 & 6). Between
2000 and 2024, a total of 1,682 Philippine Cockatoos, almost
all of them banded, fledged successfully in all four sites. Between
2017 and 2024, an average of 78.4 pairs bred or attempted
breeding annually across all four sites, excluding 2022, when
only 49 breeding pairs were recorded in the aftermath of Super-
typhoon Rai.

Rasa Island Wildlife Sanctuary

Intensive annual nest-poaching left only 23-25 adult Philippine
Cockatoos on Rasa in 1998, when the wildlife warden scheme
began (Widmann e# 4/. 2001). No poaching has been recorded
since, and in 2021 the population was 420 (Figure 4), the largest
complement of Philippine Cockatoos in the world. The number

Figure 4. Minimum numbers of Philippine Cockatoos in four PCCP project sites in Palawan.
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Figure 5. Numbers of Philippine Cockatoo breeding pairs per breeding season in four PCCP project sites in Palawan.
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Figure 6. Numbers of successful Philippine Cockatoo fledglings per breeding season in four PCCP project sites in Palawan.

of breeding pairs increased steadily from 2000 to 2012 and has
since remained fairly stable at 35-47 pairs in non-drought years
(Figure 5). The highest overall density of breeding pairs was 5.6/
km? in 2017. The density of potential nest cavities is considerably
higher, with 78 active or formerly active nest trees (9.3 nests/km?),
16 apparently suitable, and 24 senescent trees with abandoned
or destroyed cavities (the shortfall in occupation probably being
attributable to limited food supply for nestlings). During the
early stages of population recovery, nest densities on Rasa in semi-

deciduous coastal forest were 5.7 pairs/km? and in mangrove 0.53
pairs/km? (Widmann e# a/. 2001). In 2024, this changed to 6.9
pairs/km? in coastal forest and 4.1 pairs/km” in mangroves. As of
September 2024, total numbers were between 338 and 360 birds.

The number of successful fledglings varies considerably
between years, ranging from zero during extreme El Nifio events—
for example, in 2005 and 2010 (although chicks were rescued
from nests and hand-raised in these years)—to 90 in 2017, a year
with abundant food supply (Figure 6). Initial exploration of
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rainfall, fruiting phenology and fledging data indicates that there
is a significant positive correlation between breeding success and
rainfall in November—December, one or two months before pairs
start to occupy nest cavities (KFI, unpubl. data). Productivity per
pair decreased slightly over the years, as the cockatoo population
recovered. Average number of fledglings per breeding pair between
2000 and 2009 was 1.4, whereas from 2010 to 2024 it was only 1.2.

Nest predation, particularly by water monitors, appears to
play a large role in chick mortality, but this needs quantification
through systematic camera trapping. Fitting baffles to trunks
is only partly effective in mangroves, where predators can reach
nests via the canopy. Few data exist on post-fledging survival. Of
five Rasa fledglings tracked by radio telemetry, one was apparently
killed by a raptor within four months, but four were still alive
several months later when their transmitter batteries expired.
Recorded losses of adult birds observed over the past 25 years near
Rasa include two deaths from airgun or slingshot injuries, and one
death each from malnutrition, nylon entanglement, fence collision
and powerline electrocution. We have witnessed four unsuccessful
mid-air attacks by White-bellied Sea-cagles on adult cockatoos.

Accordingtowardens, cockatoos used to forage regularly on the
Palawan mainland, but ceased doing so in the years preceding the
project. In the first two years of project implementation the birds
continued to feed exclusively on Rasa, but after the 2000 breeding
scason they resumed foraging on the mainland (Widmann ez al.
2001), suggesting that Rasa’s food supply was being seasonally
outmatched by the growing numbers of cockatoos. Most foraging
activities focus on the coastal areas opposite Rasa, particularly
now in Horseradish Trees Moringa oleifera expressly planted for
the cockatoos (in a joint initiative of the local communities, Narra
municipal government and KFI) along roads and in house gardens.
Indeed, it was data gathered by local citizen scientists that helped
prevent the construction of a coal-fired power plant in the area,
by showing that the project would severely disrupt the cockatoos’
foraging flight paths, particularly for parent birds provisioning
their chicks (Widmann 2013). With further population increase,
flocks of as many as 240 individuals have been seen foraging up to
31 km away from Rasa (Figure 1), mostly along the Palawan coast,
to date without evidence of contact with the birds in IPPF.

Dumaran Island

Despite various initiatives, including habitat restoration, cockatoo
populations on Dumaran have yielded a slower increase than in
the other three sites. Two breeding pairs among some 22-28 birds
were recorded when wardening began in 2003; seven breeding
pairs among some 45-50 birds were present in 2024 (Figures 4 &
5). The increases are due partly to natural productivity and partly
to reinforcement with 20 birds from other sites between 2014
and 2024 (one released bird successfully breeding in 2020 and
2021). Breeding was not recorded in the year after the typhoon
in December 2021 (which destroyed two nest trees) but resumed
in 2023. Seven nest trees occur within the Critical Habitat (0.43
pairs/km?); four outside it are only occasionally occupied.

In the project’s first three years, 1.4 young fledged successfully
per pair, falling to 0.9 in the last three years (excluding the breeding
season lost to the 2021 typhoon). The low recruitment is mainly
due to a relatively low hatch rate, but also to nestsite scarcity,
particularly after the typhoon (Figure 6). Cockatoos compete
for nest-sites with Blue-naped Parrots and Common Hill Mynas,
both of which have been seen evicting cockatoos at the egg-laying
stage. To prevent such events, nest guarding was piloted in 2024
during the critical incubation phase, yielding 12 fledglings from
seven pairs (average 1.7 fledglings/pair) (Figure 6).

To counterbalance Dumaran’s degraded habitat and nest-site
scarcity, wardens have planted trees that provide favoured food
and nest-sites (Widmann & Widmann 2011). Since 2018, two

types of nestbox, based on measurements of natural cavities and
made of marine plywood or salvaged natural nest cavities, have
been trialled. Between 2021 and 2024 there were six attempts by
cockatoos to raise broods in them, but two clutches were destroyed
by Common Hill Mynas and only one nestling fledged naturally
(another was rescued and later released).

Flocks forage over most of Dumaran, but birds mainly stay
within 5 km of their breeding areas within the Critical Habitat
(Figure 1). Poaching was not recorded after wardening started, but
alocal farmer captured a cockatoo that was raiding a field.

Pandanan and Bugsuk

When the project started in 2009, at least 39 cockatoos were
present, rising to 308-380 by September 2024, making this the
second-most important site for the species globally (Figure 4). Six
breeding pairs were recorded on Pandanan in 2009, rising to 33
on both Pandanan and Bugsuk in 2021 (Figure 5). In the eight
years 2009-2016 the number of breeding pairs on Pandanan
averaged 9.5, rising to 19.6 in the eight years 2017-2024. The
highest number of pairs attempting to breed on Pandanan was 24
in 2024, resulting in a density of 0.58 pairs/km?. Fifteen nest trees
have been found on Bugsuk so far, yielding a density of 0.12 nests/
km?, but restricted access compromises these numbers.

The population increase on Pandanan/Bugsuk was even faster
than on Rasa, with one marked decline during the drought year
2019 (Figure 4). Another decline in 2022 was due partly to poor
breeding performance after the typhoon in 2021 and partly to the
denied access to eastern Bugsuk, after which the birds breeding
there had to be excluded from estimates. Over the 16 years of the
project the average number of fledglings per pair stands at 1.9.
During El Nifo years some fledglings showed signs of heat stress,
but were still generally well fed, unlike on Rasa. Main causes of
nest failure are nest predation, mostly by water monitors and
rats, but also nest competition from Common Hill Mynas, Blue-
naped Parrots and possibly Palawan Hornbills and Palawan Flying
Squirrels.

Only a single case of cockatoo poaching has been reported
from Pandanan since 2009 (the perpetrator subsequently became
a warden). However, nest protection is challenging in the private
lands in eastern Bugsuk, where tree-climbing paraphernalia was
found below nests up to 2021, after which access to the area was
denied. No poaching was detected in the western half in 2017-
2024, but satellite imagery derived from Global Forest Watch
(2024) suggests that 1-2 nest trees have been lost to tree-felling for
the eco-resort. All recorded nest trees on Pandanan and Bugsuk
are in the coastal forest, not mangroves.

Iwahig Prison and Penal Farm (IPPF)
Project work started in 2014 when 40-55 cockatoos occupied the
site; by September 2024 numbers had risen to 96-120 (Figure 4).
Breeding pairs increased from five in 2015 to 14 in 2019 (with a
density of 0.1 per km?), then dropped but slowly recovered to 10
in 2024 (Figure 5). The number of fledglings per pair averaged 1.5
over 10 years. From 2016, banded individuals from Iwahig were
recorded in deciduous forest remnants in coastal Puerto Princesa
City, particularly in food-providing Pterocymbium tinctorium and
Gyrocarpus americanus. Birds travel over 20 km to reach the area,
often daily, crossing 3.5 km of open water (Figure 1); but some
roosting also occurs there, as well as near nesting areas.
Super-typhoon Rai destroyed five out of 15 known nest trees
in 2021. Human encroachment along a newly paved road caused
the abandonment and then felling of one nest tree. Such easy
access means poaching of nestlings is still rife. Despite increased
patrols, seven birds were lost to nest robbers in 2024 alone. The
ever-increasing influx of settlers renders the strategy of recruiting
poachers as wildlife wardens unworkable. Moreover, overlapping
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mandates allow law enforcement agencies to side-step their
responsibilities, each assuming the other will shoulder them.
Meanwhile, egg and chick loss to nest competition, particularly
from Common Hill Mynas, is a further constraint, although
seemingly less severe than on Pandanan and Dumaran, despite the
entire cavity-nesting bird assemblage of Palawan’s lowland forests
being present.

Three adult birds with (in one case fatal) injuries caused
by slingshots or airguns have been rescued over the site’s 11
project years. Disturbance—including by irresponsible birders/
photographers (one using a drone) and by nocturnal beach
parties—is commoner than at the other sites, causing some roosts
to be abandoned.

Global population estimate

We estimate the entire wild global population of the Philippine
Cockatoo to be 900-1,300 individuals (Table 1), 71-87% of
them in the four PCCP sites. As of December 2024, only two
breeding pairs have been recorded outside these four sites, one in
Palawan (Balabac) and one outside Palawan (Homonhon Island;
Table 1), although young birds have been heard calling in lowland
forests on Tawi-Tawi (N. Icarangal, L. Paguntalan-Marte, pers.
comm. 2025). On Bohol and in Puerto Princesa Underground
River National Park (Palawan) there have been no observations of
young birds for several years.

DISCUSSION

The Philippine Cockatoo is a classic victim of the twin threats that
parrots face of habitat loss and exploitation for the cagebird trade
(Collar &Juniper 1992, Collar 2000, Widmann ez /. 2001). KFI’s
strategy of addressing both threats by recruiting bird poachers as
wildlife wardens, conducting intensive nest monitoring during the
breeding season and forest patrolling outside it, has—as indicated
by the successful fledging of 1,682 cockatoos between 2000 and
2024—Dbeen the single most effective response to the emergency
represented by the cockatoo’s listing as Critically Endangered.
Rasa still holds the globally most important population and
highest known density of the Philippine Cockatoo, most likely
owing to the favourable combination of largely intact (although
spatially limited) and formally protected habitat, absence of

hatchling theft, a well-informed and committed local community
and government, and limited nest competition with other cavity-
nesters on the island. However, numbers are seemingly now limited
by food supply for nestlings, particularly during El Nifo years.
This may also explain why some nest trees remain unoccupied and
recent fledging rates have fallen.

The involvement of poachers in cockatoo conservation efforts
netted the PCCP a wealth of indigenous information and skills.
Through their knowledge, KFI has identified at least seven species
of nest tree and more than 40 species of food plants. They also
helped KFI recognise the importance to the cockatoo of extreme
lowland forest, predominantly in the coastal belt, as core breeding
habitat, with 85% of 56 active nests being situated below 50 m.
These coastal forests have almost completely disappeared in
the Philippines, and the few remaining tracts urgently need
protection, being under ever-increasing human pressure. This
insight somewhat undermines the suggestion that, other than for
roosting, mangroves are core cockatoo habitat (Lambert 1994,
Collar ez al. 1999), since only Sonneratia alba is recorded as a
nest tree, and only that and its congener S. caseolaris provide food
(Widmann ez al. 2001). However, mangroves are often the only
lowland forest ecosystems left in the country, and are therefore
attractive to cockatoos in the absence of coastal forests.

The ex-poachers refused KFI offers to train and safeguard them
with modern tree-climbing equipment, insisting on employing
their traditional vine-and-rattan climbing methods. These
methods allow them to work at speed, checking several nest trees
per day. The resulting brevity of the visits minimises disturbance
to the breeding pairs, and gives time, if required, to predator-proof
trees, repair holes, change substrate, treat nestlings for parasites,
provide supplementary feeding and rescue hatchlings. To some
degree the take-over of nests by other species can also be prevented
through such visits.

Nevertheless, with numbers of cockatoos remaining low, even
moderate levels of poaching are still of major concern, notably at
Iwahig due to improved road access. Despite regular patrol reports
with documented environmental violations submitted and major
forensic advances (Brandis ez a/. 2023), very few wildlife-related
prosecutions have been brought by the authorities, and attempts
to clear illegal settlements have mostly failed. Poaching was almost
certainly the leading cause of the cockatoo’s extirpation in Rizal,
southern Palawan (Cruz ez 4/. 2009, Villafuerte-van den Beukel ez

Table 1. Estimates of minimum and maximum numbers of Philippine Cockatoos within the global range of the species in 2024. The column Min.
birds indicates the number of individuals recorded during the most recent survey, or (for Sulu) a conservative estimate; column Max. birds provides
an estimate of the individuals remaining, based on older survey results, credible secondary information, or more optimistic expert opinion.

Location Min. birds  Max. birds Source Remarks
Rasa Island 338 360 this paper
Pandanan/Bugsuk Islands 308 380 this paper
Dumaran Island 45 50 this paper
Iwahig Prison and Penal Farm 96 120 this paper
Puerto Princesa Underground River NP 6 12 KFI unpubl. 2023 no young hirds heard in roost site for at least six years
Balabac, Palawan 6 20 KFI unpubl. 2024 one breeding pair in 2024
Bataraza, Palawan 2 14 KFl unpubl. 2024 possibly mostly foraging birds from Pandanan/Bugsuk
Coron Island (north of Palawan) 0 20 KFI unpubl. 2019, DENR unpubl. 2024 norecord in 2019 and 2024
rest of Palawan 0 30 KFl unpubl. 2020
Polillo 0 12 KFl unpubl. 2012, DENR unpubl. 2024 no record in 2024
Bohol 8 12 DENR unpubl. 2024 no recent breeding record
Samar (excluding Homonhon) 0 20 KFl unpubl. 2004 no records since 2004
Homonhon Island 10 12 KFl unpubl. 2024, DENR unpubl. 2024 one breeding pairin 2024
Tawi-Tawi and rest of Sulu 100 200 C-Espafiola, N. Icarangal, L. Paguntalan-Marte, | Sarenas pers. juvenile birds heard on Tawi-Tawi in 2024
comm. 2025
Rest of oceanic Philippines 0 30 KFl unpubl. 2015
TOTAL 919 1,290
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al. 2009), but a case filed against an alleged wildlife trader there
took 17 years before it was ready to reach court (Municipal Circuit
Trial Court Quezon and Rizal, iz /itt. 2007 and 2024), by which
time most of the police and other officials involved had either
retired or been transferred to other posts.

A suite of less specific threats needs to be borne in mind as
the cockatoo slowly recovers. Hostility to the species in Puerto
Princesa is probably due to suspicions that owners of its roost
and feeding sites will face legal constraints on their proprietorial
freedoms. In 2024 the city enacted the Katala Protection
Ordinance to safeguard the Philippine Cockatoo from direct
persecution, but provisions to prevent conversion of its habitats,
notably old stands of food-bearing trees, still have to be added.
Similarly, to quell potential local resentment of cockatoos
damaging crops, a market strategy modelled on existing wildlife-
friendly rice projects (Mameno et a/. 2021) is under development,
building on the goodwill of the communities adjacent to Rasa
(see Low 2021). Such positive attitudes must also be engendered
towards birds in more urban areas that entangle themselves in
nets, ropes and wire or collide with windows. Monitoring of
imported parrots (e.g. Budgerigars Melopsittacus undulatus,
lovebirds Agapornis spp.) for Psittacine Beak and Feather Discase
(PBFD) commenced on Palawan (Widmann e /. 2021). Extreme
weather events, whose intensity will only increase with climate
change (Yinger al. 2022, Clarke e al. 2025), have already severely
affected cockatoo breeding success. Moreover, with predicted sea-
level rises of 0.5-1.1 m by 2100 (IPCC 2021), Rasa, Pandanan and
Bugsuk will be significantly reduced in size, and the cockatoo’s
coastal habitats will all but disappear, a prospect that underscores
the vital and urgent need for large-scale habitat management and
restoration, alongside translocations to former sites that continue
to be suitable.

Most strikingly, this review establishes that the four areas
targeted by the PCCP are essentially the only ones in which
the species can at present be secured. Only two of these, Rasa
and Dumaran, are currently under some form of protection.
All four sites, protected or not, are still under pressure from
human encroachment (Pandanan, Iwahig, Dumaran), resort
construction (Bugsuk), economic zone development (Iwahig),
and potentially ancestral domain claims (Rasa, Iwahig). With
as few as 900 individuals left, legal protection of three locations
within the two remaining unprotected project sites, Pandanan/
Bugsuk and Iwahig, can now be identified as the single most
urgent and important measure to ensure the continued recovery
of the Philippine Cockatoo. However, if the previously precarious
security situation on Tawi-Tawi improves sufficiently, a nest
protection project similar to those in Palawan would certainly be
a high priority. Moreover, the translocation of birds into suitable
or potentially suitable habitats at other sites in the Philippines
will be an important next step to reduce the risks entailed by
the concentration of most of the wild Philippine Cockatoos in
Palawan alone.
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