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A wildlife survey was conducted in the Babuyan Islands during 2004.
The aims were to assess the fauna present, in particular the bird species; to
identify threats to wildlife; and to determine priority habitats for conservation.
The methodology included bird searches, mist netting, opportunistic recording
of mammals, reptiles and amphibians and interviews with local residents. A
scale to determine conservation priorities for specific habitats was developed
using a matrix comprised of numbers of threatened species present and the
level of local threat. Species lists for each island were compiled from this
project and annotated with records from previous studies. The study recorded
126 bird species, 18 mammals, 31 reptiles and 7 amphibian species. A
previously undescribed bird species was discovered, the Calayan Rail Gallirallus
calayanensis and 18 globally threatened or near-threatened species were recorded,
together with 21 endemic species. Current threats include illegal logging and
fishing, slash and burn farming and heavy hunting pressures. Based on the
habitat priority scale, two areas of lowland forest and the coastal waters off the
Babuyan Islands were assigned Very High conservation priority status. The
study concluded that the Babuyan Island group is a center of endemism,
containing globally threatened species and habitats. It is recommended that
further ecological research work be undertaken, protected areas be established,
community conservation measures be implemented and a resource management
plan be developed.

Keywords: important bird area, threatened species, endemic species, Calayan Rail,
Gallirallus calayanensis, habitat priority scale, Babuyan Islands
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THE BABUYAN ISLANDS ARE A SMALL GROUP OF LITTLE-KNOWN ISLANDS
that lie at the northern tip of the Philippines. This group of islands, together with the
Batanes Islands comprise the Philippines’ most northerly Important Bird Area (IBA
code PHOO1) (Mallari et al. 2001) and is included as one of its Secondary Areas (SA
094) for endemic birds (Stattersfield et al. 1998). The Babuyan island group lies on an
extensive bird migration route that stretches from Siberia, Japan, Korea and China through
Taiwan to the Philippine archipelago. Consequently, it is perhaps surprising that little
scientific exploration has been undertaken in the islands. What little is known of the
island group’s avifauna comes mainly from records collected in the early 1900s. Historical
records show a total of 124 bird species from the island group, 56 of which were
resident (Kennedy et al. 2000). One threatened species (the Yellow Bunting Emberiza
sulphurata) and four near-threatened/restricted range species have been recorded while
13 subspecies of birds endemic to the Babuyan Islands were identified. Fifteen mammal
species have been recorded, of which 11 were marine mammals (Heaney et al. 1998,
Acebes and Lesaca 2003). Very little was known about the reptilian and amphibian
fauna of the Babuyan Islands. Eight reptile species were identified by Ota and Ross
(1994), Brown and Acala (1978, 1980), WCSP (1997) and Leviton (1964, 1970), but
specimens from collections in the island group in 1989 and 1990 are housed at the
Smithsonian Institution, U.S.A., and the results of this collection remain to be published
(C. Ross, pers. comm.).

During 2004, a small team of Filipino and British researchers conducted a survey of
avian diversity on the Babuyan Islands. The study was conducted between 29 March
and 6 June by a team of eight wildlife researchers and was accompanied by a British
consultant ornithologist. The aim of the project was to provide an initial assessment of
the fauna present, in particular the bird species; to identify significant threats to wildlife;
and to determine priorities for conservation measures. The methodology and results of
this study are reported in full in Oliveros et al. 2004. This paper provides an overview of
the results of the study, together with an initial analysis of habitat conservation priorities
in the Babuyan island group.

Methodology
Study Area

The Babuyan island group lies at the northern tip of the Philippines, between 18° and
19° north of the equator (Figure 1). The island group consists of five major islands: Camiguin
Norte, Babuyan Claro, Calayan, Dalupiri and Fuga; and several islets, including Pamoctan,
Guinapao Rocks and Didicas. A profile of these islands is shown in Table 1. The largest of
these is Calayan (196 km?), while the highest peak in the island group is found at Mt.
Pangasun (1,108 masl) on Babuyan Claro. Calayan is the municipal capital of the islands,
with the exception of Fuga, which falls under the municipality of Aparri on the mainland.
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Figure 1. Location of the Babuyan Islands.
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The islands of the Babuyan Island group are volcanic in origin. Calayan was
formed in the late Miocene, Camiguin in the Pliocene and Babuyan Claro in the late
Pliocene (Defant et al. 1989). Didicas Island is a very young island formed by a
volcanic eruption in 1952; Pamoctan is a young andesitic lava dome (S1 2004). Mt.
Camiguin on Camiguin Island, Didicas Island and Mt. Pangasun and Smith on Babuyan
Claro are active volcanoes (PHIVOLCS 2004). Mt. Camiguin last erupted in 1857;
Didicas in 1969 and the last eruptions on Babuyan Claro were in 1913 and 1917
(PHIVOLCS 2004). The Babuyan Channel, a narrow stretch of water, approximately
70 km wide and more than 100 m in depth, separates the nearest islands of Camiguin
and Fuga from mainland Luzon (Figure 1). The location of a 120 m bathymetric line in
this area suggests they were distinct islands at the end of the last ice age (Heaney
1986) and this factor, together with Voris (2000) maps of Pleistocene sea levels,
shows that the island group has been separated from the Luzon mainland during the
last 250,000 years.

Table 1. Profile of selected islands and islets of the Babuyan group.

Name Coordinates Area Highest Population
(Luzon datum) (km?) elevation (m) (2000)
Calayan N 19° 20" E 121° 27’ 196 499 8,451
Camiguin N 18° 55" E 121° 55’ 166 828 3,936
Babuyan Claro N 19° 32" E 121° 57’ 100 1108 1,367
Fuga N 18° 52" E 121° 22’ 70 208 1,733
Dalupiri N 19° 05" E 121° 13’ 50 297 555
Pamoctan N 18° 54" E 121° 50’ 0.7 202 1
Didicas N 19° 04" E 122° 12’ 0.7 244 Uninhabited
Guinapao Rocks N 18° 58’ E 122° 06’ <0.3 96 Uninhabited

Sources: National Mapping and Resource Information Authority and National Statistics
Office, Philippines.

Surveys were conducted on Camiguin, Pamoctan, Guinapao Rocks, Didicas,
Babuyan Claro, Calayan and Dalupiri. A range of habitats were visited on each island
to maximize opportunities for recording species and to increase the scope of the survey
(Table 2). Each site was 4 sq km or less in size, enabling all observations to be made
during walks of up to four hours from the central camp site. In addition, a coastline
survey was conducted by boat around the island of Calayan.

Field techniques

The research team employed a range of techniques in different habitat types in
order to record the greatest variety of bird species in each site, thus ensuring maximum
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Table 2. Description of habitat types surveyed in the Babuyan Islands. The search effort for
bird species in hours for each island and the number of days at each field site is shown.

Island (Search effort)

Field site name and
number of days at site

Habitat types surveyed

Camiguin
(52.8 man hours)

Pamoctan
(15.3 man hours)

Babuyan Claro
(57.3 man hours)

Calayan
(52.9 man hours)

Dalupiri
(23 man hours)

Balatubat — 6 days
Limandok — 9 days
Magas-asok Lake - 2 days
Kauringan - 5 days

6 days
Corog - 11 days

Ayumit - 9 days
Rakwaranom - 5 days

Centro - 10 days
Longog - 10 days

Visita — 6 days
Caucauayan - 7 days

Agricultural land,
inhabited site,
sandy beach,
grassland

Lowland forest,
freshwater lake

Agricultural land,
inhabited site,
sandy beach,
grassland

Rice fields, scrubland,
sandy beach,

rocky shore,

coastal cliffs,

lowland forest,
agricultural land

Inhabited site, scrubland,
rocky shore, sandy shore,
tidal flats, estuary,
dryriver systems,

riverine gully forest,
agricultural land

coverage of the area. Searches were conducted from dawn until 10:00 a.m. and from
16:00 until dusk. Recordings of bird calls were made and photographs of species taken
for subsequent identification when possible. Records were made of species names,
numbers of individuals, and whether seen or heard; and other notes were taken to assist
further with identification and to support sighting records. However, records made
outside the active search effort and those made by the team’s ornithological consultant
of previously unrecorded species were added to the island species lists.

Some trapping of small mammals, reptiles and amphibians was undertaken, although
capture effort was limited by lack of available personnel and equipment. Mist netting
was used to capture skulking bird species and volant mammals using 35 mm monofilament
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nets. The greatest amount of time spent mist netting was undertaken on Babuyan Claro
(591 m-net days and 588 m-net nights) and Calayan (508 m-net days and 405 m-net
nights). Less than 100 m-net days and nights were spent on Pamoctan and Dalupiri.

Trapping of small non-volant mammals, amphibians and reptiles was undertaken
using snap traps, pitfall traps and by hand. Roosting bats in caves were caught with nets
and identified in the hand. Searches were made in a variety of habitats, including on the
forest floor, in caves and in streams and ponds. Capture and sighting effort for mammals,
reptiles and amphibians was on an opportunistic basis only.

Standard biometric measurements and photographs of captured individuals were
taken in order to verify species identification. All animals were released as soon as
possible, unless a voucher specimen was needed for further identification, in which
case the animals were euthanized immediately. Bats were marked for future identification
in case of re-capture.

Other evidence such as old skeletal parts were collected. Animal droppings and
tracks were noted. Opportunistic sightings of seabirds and marine mammals were recorded
from shores and from boats during island crossings, and photographs taken when possible.

We conducted interviews with local residents, including hunters and local government
officials, to gather information on the presence of species, local names, species utilization,
ecology, local conservation initiatives and threats to wildlife and their habitats. Interviews
were conducted in Tagalog and the local language, llocano.

Analyses

Bird species were identified using Kennedy et al. (2000), Taylor (1998), DuPont
(1971) and Robson (2002). Recordings of bird calls were compared with Scharringa
(2001). Taxonomy and scientific names follow Dickinson (2003) with Corrigenda (2004)
and English names follow Kennedy et al. (2000) with a few exceptions. The English
names of the following species were taken from Dickinson (2003) to highlight their
recent taxonomic splits: Philippine (Reddish) Cuckoo-Dove Macropygia tenuirostris,
Striated (Red-rumped) Swallow Cecropis striolata, and White's (Scaly Ground) Thrush
Zoothera aurea. Mammal species were identified using Ingle and Heaney (1992), Heaney
and Ruedi (1994), Jefferson et al. (1993), and Balete et al. (1995). Reptile and amphibian
specimens were identified using Brown and Alcala (1978, 1980), Leviton (1964, 1968,
1970), McGuire and Alcala (2000), Ota and Ross (1994), Ota and Crombie (1989),
Taylor (1922), Alcala and Brown (1998), Gonzalez et al. (1995). Where possible,
identifications were verified with ornithologists, zoologists and herpetologists and
specimens were compared with material from the Philippine National Museum.
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A species list of birds, mammals, reptiles and amphibians recorded from the current
survey was prepared for each island and was annotated with records from previous
studies in the area. Species endemic or near-endemic to the Philippines (endemic status
based on Kennedy et al. 2000, Ingle and Heaney 1992, Gonzalez et al. 1995) and those
globally threatened (based on IUCN 2004) were identified and the conservation status
recorded for each species.

Habitat Priority Setting

Information from the biological surveys and from interviews was analyzed to identify
the threatened habitats within the Babuyan Islands and to set priorities for future
conservation. An evaluation of the importance of each habitat type of each island was
made based on the number of globally threatened species present and the estimated
level of local threat to these species and their habitats. For each habitat type the following
scales of global importance were assigned: Low — habitats with no threatened species,
High — habitats with one or two threatened species and Very High — habitats with three
or more threatened species. Local threats to the species and survey habitats were assessed
and levels of Low, Moderate or High were assigned. A matrix was drawn up to determine
a scale of conservation priority levels based on these two variables (Table 3). Conservation
priority levels were then assigned to habitats, assuming the level of local threat to be the
most significant factor (Sutherland 2000).

Table 3. Evaluation of conservation priority for habitats.

Scale of local threats Scale of habitat global importance
Low High Very High
Low Low Low Low
Moderate High High Very High
High High Very High Very High
Results

Species lists for all currently known bird, mammal, reptile and amphibian records
from the Babuyan Islands, including this survey and previous survey results, are shown
in Appendices | to IV. The data from this survey was collected by the authors and team
members Desmond Allen, Carmela Espaiola, Marisol Pedregosa, Mark Anthony Reyes,
Harvey John Garcia, Juan Carlos Gonzalez and Amado Bajarias, Jr.

Birds

A total of 126 bird species was recorded in the study, including three that were new
to the Philippines — Jacobin’s Cuckoo Clamator jacobinus, Orange-flanked Bush-robin
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Luscinia cyanura, and the Calayan Rail Gallirallus calayanensis (Allen et al. 2004), a
previously undescribed species discovered on Calayan Island. New distributional records
made during this study are discussed in Allen et al. (in preparation). The total number
of species identified in each island is shown in Table 4 together with the number of
resident and migratory species. Of the 126 species recorded, 65 were resident (52 %),
59 were migrant (47%) and two were vagrant species. In order to distinguish Philippine
resident species from passage or wintering migrants, the residency status of each species
has been assigned in accordance with Kennedy et al. (2000). Species classified as ‘resident/
migrant’ in Kennedy et al. (2000) were assigned either a ‘resident’ or ‘migrant’ status
based on available information. The greatest number of bird species was recorded on
Calayan (76) and Camiguin (71) islands, 60 were recorded on Babuyan Claro and 59 on
Dalupiri. The fewest number of species were recorded on Pamoctan (35).

Table 4. Summary of the residency status of birds.

Species Camiguin Pamoctan Babuyan Calayan Dalupiri Babuyan
Claro group
Resident species 43 26 24 44 34 65
Migrant species 28 9 36 31 24 59
Vagrant species 0 0 0 1 1 2
Total 71 35 60 76 59 126

The threatened Philippine Duck Anas luzonica (Vulnerable) was recorded on Dalupiri,
and the endemic Calayan Rail Gallirallus calayanensis has subsequently been included
in the Birdlife International Globally Threatened Bird discussion forums and will be
classified as Vulnerable in the 2005 IUCN Red List (evaluated by Birdlife International
— the official Red List authority for birds for IUCN) (Birdlife International 2005). Four
near-threatened birds were recorded: the Malaysian Plover Charadrius peronii, Whistling
Green Pigeon Treron formosae, Ryukyu Scops-Owl Otus elegans and Short-Crested
Monarch Hypothymis helenae.

Ten bird species endemic to the Philippines were recorded: the Philippine Duck
Anas luzonica, Bukidnon Woodcock Scolopax bukidnonensis, Philippine Coucal
Centropus viridis, Pygmy Swiftlet Collocalia troglodytes, Elegant Tit Parus elegans,
Short-Crested Monarch Hypothymis helenae, Yellow-bellied Whistler Pachycephala
philippinensis, Red-keeled Flowerpecker Dicaecum australe, Pygmy Flowerpecker
Dicaeum pygmaeum and Yellowish White-eye Zosterops nigrorum. Two near-endemic
species were recorded, which otherwise have only extremely restricted ranges within
Taiwan: the Philippine Cuckoo-Dove Macropygia tenuirostris and Lowland White-eye
Zosterops meyeni. The Black-chinned Fruit Dove Ptilinopus leclancheri is also described
as a near-endemic, but has recently been found to be widespread in Taiwan (D. Allen
pers. comm.). Seven of these endemic and near-endemic species were recorded on
Calayan and Camiguin, five on Pamoctan, four on Babuyan Claro and two on Dalupiri.
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The study recorded species from 42 families, of which the most common were
Scolopacidae — Curlews, Godwits, Sandpipers, Snipes (18 species); Ardeidae — Bitterns,
Egrets, Herons (12); Rallidae — Coots, Crakes, Rails, Waterhens (9); Columbidae —
Doves, Pigeons (9) and Charadriidae — Lapwings, Plovers (7). Most members of the
families Scolopacidae, Ardeidae and Charadriidae recorded during the study are migratory
species.

Mammals

A total of 18 mammal species were recorded during the study, of which eight
(44%) were volant mammals, five (28%) were small non-volant mammals, two (11%)
were large mammals and three (17%) were marine mammals. Eleven of these (61%)
were new records for the Babuyan Islands. Three threatened species were recorded: the
Ryukyu Flying Fox Pteropus dasymallus (Endangered), the Philippine Warty Pig Sus
philippensis (Vulnerable) and the Humpback Whale Megaptera novaeangliae
(Vulnerable). Two species endemic to the Philippines were found: the Yellow-faced
Horseshoe Bat Rhinolophus virgo and the Common Philippine Forest Rat Rattus everetti.
The following families were represented in the survey: Soricidae (shrews), Pteropodidae
(flying foxes and Old World fruit bats), Rhinolophidae (horseshoe bats and Old World
leaf-nosed bats), Vespertilionidae (evening bats and vesper bats), Muridae (mice, rats
and voles), Viverridae (civets, genets and linsangs), Suidae (pigs), Balaenopteridae (baleen
whales), Delphinidae (dolphins, killer whales, pilot whales).

Reptiles and Amphibians

A total of 31 reptile species and seven amphibian species were recorded. Twenty-
eight reptile species (90%) were new records for the Babuyan Island group and all of the
amphibian species were new records, based on published records from the area. Two
threatened species were recorded: the Green Turtle Chelonia mydas (Endangered) and
an unidentified crocodile species. A subsequent study has confirmed that the species is
the Philippine Crocodile Crocodylus mindorensis (Critically Endangered, Oliveros et
al. (in press)). The Hawksbill Turtle Eretmochelys imbricata (Critically Endangered) was
reported as being present from local interviews. Six reptile species endemic to the
Philippines were recorded: Philippine Bent-toed Gecko Cyrtodactylus philippinicus,
Philippine Blunt-headed Tree Snake Boiga philippina, Banded Burrowing Snake
Oxyrhabdium leporinum, Northern Water Snake Rhabdophis spilogaster, Philippine Pit
Viper Trimeresurus flavomaculatus, and McGregor’s Pit Viper Trimeresurus mcgregori.
Three amphibian species endemic to the Philippines were recorded: Giant Philippine
Frog Limnonectes macrocephalus, Woodworth’s Frog Limnonectes woodworthi, and
Slender-digit Chorus Frog Kaloula picta. Indications of the existence of a frugivorous
monitor lizard on Camiguin were encountered, but a subsequent study found no further
evidence of such a lizard on the island (Reyes et al. 2005).
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Conservation and habitat conservation priorities

The study identified 18 globally threatened or near-threatened species, as defined in
the IUCN Red List, except for the following three species: the Camiguin Island Wolf
Snake Lycodon bibonius, Jareck’s Wolf Snake Lycodon chrysoprateros and McGregor’s
Pit Viper Trimeresurus mcgregori. These species are not cited in the Red List, but have
been assigned a precautionary near-threatened status for the purposes of this study because
of their restricted ranges. These conservation priority species and their habitats (based
on records and information from interviews), together with known or observed local
threats, are shown in Table 5.

Table 5. Conservation priority species, their habitats and local threats to these species.

Important species

Habitats

Local Threats

. Philippine Duck
Anas luzonica (VU)

. Calayan Rail
Gallirallus calayanensis
(VU)

. Malaysian Plover
Charadrius peronii (NT)

. Whistling Green-Pigeon
Treron formosae (NT)

. Ryukyu Scops-Owl
Otus elegans (NT)

. Short-crested Monarch
Hypothymis helenae (NT)

. Yellow Bunting
Emberiza sulphurata (VU)

. Ryukyu Flying Fox
Pteropus dasymallus (EN)

. Philippine Warty Pig
Sus philippensis (VU)

Ricefields in Dalupiri

Primary and secondary
lowland forest on coralline
limestone in Calayan

Isolated sandy beaches
in Calayan, Dalupiri

Lowland forest in Camiguin,
Babuyan Claro, Pamoctan,
Calayan, Dalupiri

Lowland forest in Camiguin,
Pamoctan, Calayan, and
Babuyan Claro

Lowland, sub-montane
forest in Camiguin

Scrub and cultivated areas
of Calayan

Primary lowland forest in
Babuyan Claro, Dalupiri

Lowland and sub-montane
forest in Camiguin,
Babuyan Claro, Calayan

Possibly hunted

Hunting, habitat loss,
Introduced species

Human encroachment on
habitat (including dogs)

Babuyan Claro, Camiguin
and Calayan: heavy
hunting pressure -preferred
species of hunters; habitat
loss. Pamoctan: hunting
pressure low.

Loss of nesting trees due
to forest clearing

Habitat loss. Not hunted
Habitat loss. Not hunted

Heavy hunting pressure

Hunted in Camiguin,
Babuyan Claro and
Calayan, hybridization
with feral/domestic pigs
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Table 5. Cont.

Important species

Habitats

Local Threats

10.

11.

12.

13.

14.

15.

16.

17.

18.

Common Bent-winged
Bat Miniopterus
schreibersi (NT)

Yellow-faced
Horseshoe Bat
Rhinolophus virgo (NT)

Humpback Whale
Megaptera novaeangliae
(vU)

Green Turtle
Chelonia mydas (EN)

Hawksbill Turtle
Eretmochelys imbricata
(EN)

Philippine Crocodile
Crocodylus mindorensis
(CR)

Camiguin Island Wolf
Snake Lycodon bibonius
(NT*)

Jareck’s Wolf Snake
Lycodon chrysoprateros
(NT*)

McGregor’s Pit Viper
Trimeresurus mcgregori
(NT*)

Lowland forest in Dalupiri

Primary lowland forest in
Calayan, Babuyan Claro

Waters off the Babuyan
Islands

Waters off the Babuyan
Islands*

Waters off the Babuyan
Islands*

Freshwater creeks in
Dalupiri

Lowland forest in
Camiguin (Ota and
Ross 1994)

Lowland forest in
Dalupiri (Ota and Ross
1994)

Lowland forest in
Camiguin, Babuyan
Claro and Calayan

Possible habitat loss due
to disturbance of roosting
sites

Possible habitat loss due
to disturbance of roosting
sites

Use of dynamite during
illegal fishing practices

Poaching for food and
trade

Poaching for trade

Previously hunted by
traders from Luzon but
apparently not hunted
currently by local residents.
Very small population

Habitat loss, human-
wildlife conflict - usually
killed upon sight

Habitat loss, human-
wildlife conflict - usually
killed upon sight

Habitat loss, human-
wildlife conflict - usually
killed upon sight

CR = Critically Endangered, EN = Endangered, VU = Vulnerable, NT = Near-threatened

(IUCN, 2004), NT* =

Precautionary near-threatened

*There is no information indicating that the listed turtle species use the Babuyan Island
beaches for nest sites.
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The level of conservation priority for each habitat on each island, identified by comparing
the scale of habitat global importance with the scale of local threat (see Table 3) is
shown in Table 6.

Table 6. Habitats and their level of conservation priority.

Habitat Scale of habitat global Scale of Conservation
importance(number of local threats Priority
threatened species)

Camiguin
Lowland forest High (1 T, 5 NT) Moderate High
Sub-montane High (1T, 1 NT) Moderate High
forest

Pamoctan
Lowland forest Low (2 NT) Low Low

Babuyan Claro

Lowland forest High (2 T, 4 NT) High Very high
Calayan
Lowland forest High (2 T, 4 NT) Moderate Very high
Sandy beach Low (1 NT) Low Low
Scrub, cultivated High (1 T) Low Low
areas
Dalupiri
Ricefields High (1T) Low Low
Riverine gully High (1 T) Moderate High
forest
Sandy beach Low (1 NT) Low Low
Lowland forest High (1 T, 3 NT), Low Low
Waters off Babuyan Very High 3 T) Moderate Very high
Islands

T=Threatened, NT=Near-threatened

These analyses indicate that two terrestrial habitats and the waters off the Babuyan
islands should be considered to be of very high priority for conservation since each of
these hold three or more threatened species. The two terrestrial habitats are the lowland
forests in Babuyan Claro, which contain the Ryukyu Flying Fox and the Philippine
Warty Pig, and Calayan, where the endemic Calayan Rail and the Philippine Warty Pig
are of interest to conservation. In particular, the site of Ayumit in Babuyan Claro is
important, while the Longog area of Calayan requires immediate protection to safeguard
the habitat of the island-endemic Calayan Rail. The waters off the Babuyan Islands are
rich in marine animals (Acebes and Lesaca 2003) and, in particular, the Humpback
Whale, and the Green and Hawksbill Turtles are regularly recorded off the islands.
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Lowland forests are extremely important habitats because they hold the greatest
concentration and diversity of wildlife (Sutherland 2000). Protecting the forests of
Camiguin, Babuyan Claro and Calayan could have great potential to protect other
less-studied forms of life, including plants and invertebrates.

Current threats to the wildlife of the Babuyan Islands were identified as illegal
logging, slash and burn farming (kaingin), heavy hunting pressures, and illegal blast
fishing. Hybridisation with feral pigs is a serious threat for the Philippine Warty
Pig.

The local government is rapidly improving road networks in Calayan. This will
facilitate movement around the island, but care must be taken to protect the
environment during this development. Aside from the possibility of cutting across
important natural habitats, the building of new roads facilitates the spread of
settlements with their associated dogs, cats and rats, which may threaten species
such as the Calayan Rail. A potential tourism industry based on the presence of
humpback whales for part of the year or the Calayan Rail may also lead to widespread
changes that, without control mechanisms, could introduce new threats in the future.

However, there is a strong willingness to conserve resources amongst some
members of the Babuyan Island community, particularly at local government level.
Ordinances have been passed controlling slash and burn agriculture, illegal fishing
practices and the killing of sea turtles. The results of local interviews, however,
indicated that government officials are unable to enforce the ordinances due to a
lack of resources and a general lack of awareness of the benefits of conservation
amongst the general public. The officials requested the implementation of education
programs to explain the need for, and methods of achieving, the conservation of
natural resources.

At the national level, a bill was filed in June 2003 in the Lower House of the
Philippine Congress seeking protected status of the Islands for the municipality of
Calayan and its surrounding waters under the National Integrated Protected Areas
System (NIPAS) Act. Base-line surveys have already been undertaken by the
Department of Environment and Natural Resources (DENR) on the Islands of Calayan
and Camiguin as part of the Protected Area Survey Assessment, one of several steps
in the process of declaration of a protected area under the NIPAS Act.

Discussion
The results indicated that the Babuyan Island group, in spite of its small size, is

a site of outstanding biological importance, with unique fauna and habitats
containing globally important species of birds, mammals, reptiles and amphibians.
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Six globally threatened and six near-threatened species of terrestrial animals were
found by this study in these islands, together with a total of ten bird species, two
mammal species, six reptile species and three amphibian species endemic to the
Philippines.

A pattern of endemism in each island of the Babuyan group is demonstrated. In
Calayan, the previously undescribed Calayan Rail was discovered, the first bird species
known to be endemic to the island, while Dalupiri and Camiguin are known to harbor
one wolf snake species each, Lycodon chrysoprateros and Lycodon bibonius, respectively
(Ota and Ross 1994). Some lizards and geckos encountered during this study are potentially
island-endemic forms. Indeed, Lazell (1992) predicts a full species of flying lizard will be
found in each of Camiguin, Calayan, Babuyan Claro and Fuga Islands. It is likely that
mammial species endemic to the islands in the Babuyan group will be found since, as
Heaney (1986) states, endemic species can be found in oceanic islands as small as 47
km?.

It is common for conservation work to be focused on areas that are already suffering
severe damage from habitat loss and human activities. Although the Babuyan Islands
face current threats, they remain relatively undamaged at present and the major dangers
to the Islands' ecosystems lie in future developments. While the Philippines as a whole
has lost 93% of its forest since 1900 (Ong et al. 2002), more than half the land area of
remote islands such as Calayan, Camiguin and Babuyan Claro are still covered by
forest. Given this situation, the actions taken by the Philippine legislature and the
Department of the Environment and Natural Resources to declare the islands a Protected
Area under the NIPAS system are encouraging and a clear sign of their awareness of the
importance to conserve this area. However, the involvement of local stakeholders is
crucial and protection at the local government level may be more effective and have
more impact than protection from the distant central government. One option that has
proved successful in other situations in the Philippines is the declaration of sanctuaries
through local ordinances (Van der Ploeg and van Weerd 2004), thus passing protection
to the local government unit and creating a situation of local ownership. Stakeholders
should be able to choose from such alternative options for environmental protection in
order to decide which best suits their particular circumstances.

The results of the study indicate that there are local concerns about environmental
protection and, in spite of heavy hunting pressure, an awareness of the need to live
sustainably in the present to preserve natural resources for the future. The interest in
protecting the environment and wildlife generated by the project can be used to great
effect in future conservation programs. Successful conservation work relies on the
cooperation of the community’s stakeholders (Sutherland 2000), it is therefore essential
that future work identify all the relevant stakeholders. These include the municipal
government officials, national government departments, local people’s organisations,
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individuals working in conservation initiatives and private landowners. The international
community and non-government organisations can provide training and direct experience
of similar projects in other countries and regions of the Philippines. The ordinances
currently in place prohibiting illegal logging, slash and burn farming, excessive hunting
and illegal hunting practices are not effective; external assistance can help to support
local government and community-led initiatives.

There must be a planning framework for the future. The necessary information is
now available for the local government to develop an effective resource management
plan, together with the stakeholders and with the aid of external organisations. Such a
plan could utilise charismatic ‘flagship’ species, such as the Calayan Rail and the
Yellow Bunting, to help protect whole habitats, thus benefiting other associated species.
This would be of particular interest in the lowland forest habitats which probably
hold a large number of unrecorded species, as well as the threatened species already
identified.

This study is only a snapshot of the wildlife diversity to be found in this remote and
unique group of islands; further research is clearly needed. The evaluation of this study
was based on scientific information currently available on the species and their habitats
and may be revised in the light of further studies. More undescribed species may yet be
found in these islands, a view shared by Lazell (1992) and affirmed by this short
preliminary survey. Specifically, the project recommends further studies on the status
and habitat requirements of the Calayan Rail and assessment of the conservation status
of species such as the Camiguin Island Wolf Snake Lycodon bibonius, Jareck’s Wolf
Snake Lycodon chrysoprateros and McGregor’s Pit Viper Trimeresurus mcgregori. More
extensive surveys of the mammals, reptiles and amphibians and initial surveys of the
flora and invertebrates are needed. In the future, priorities must be re-evaluated as more
knowledge is gained about the life histories and habitats of the species present in the
Babuyan Islands, or new threats arise. The study also recommends the establishment of
protected areas in the priority sites identified in order to maintain populations of endemic
species and their habitats; and the implementation of education campaigns to raise
awareness of the value of conserving the natural resources of the Islands through sustainable
use.

The need for communication between scientists, government and members of the
public has never been greater as habitats are being lost daily on a global scale.
Encouragingly, there are individuals within the Babuyan Island communities with the
potential to form a core group for environmental initiatives. This factor, together with
local conservation initiatives, local interest in protecting the environment and the current
‘good health status’ of the islands’ natural resources, indicates that successful conservation
programs could be implemented. However, any conservation activities will require
human and financial resources as well as an understanding of their possible ecological,
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social and economic implications. The challenge now is to combine studying the
conservation requirements of important species, while helping the local community to
protect their natural resources for the future. The Babuyan Island project created an
opportunity to recognize and encourage local conservation initiatives, thus building
future conservation and education projects on a solid foundation, supported by the
local community.
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