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Conservation Sites in the Philippines by the Haribon
Foundation and BirdLife International, Conservation
International’s Megadiversity and Biodiversity
Hotspots analysis, indicated that there was a need to
revisit the NBSAP. Thus, the PBCPP was designed
and implemented with the intention of becoming
the second iteration of the NBSAP. At the same
time, it was recognized that if such a plan was going
to be effective, then a new culture of collaboration
among conservation practitioners from a wide
spectrum of stakeholders was essential. To address
these concerns, the Department of Environment and
Natural Resources-Protected Areas and Wildlife
Bureau (DENR-PAWB), University of the
Philippines (UP), and Conservation International
Philippines (CI Phil) convened the PBCPP.

The PBCPP sought to put in place a centralized
database of knowledge drawn from experts’
knowledge and experience as well as from available
published information. This was then used to
delineate geographically explicit priority areas for
conservation. Planning for avoidance of species
extinctions in the Philippines requires putting together
a series of land use plans, from the national to the
local level. The information generated by the
PBCPP is the best available to-date and will be a
useful tool to guide these plans.

More than 300 natural and social scientists from more
than 100 local and international institutions
representing the government, the NGO community,
academia, people’s organizations, donor
communities, and the private sector were mobilized.
Collectively, these specialists represented the best
available knowledge on Philippine biodiversity. The
results and recommendations of this report are
supported by the broad-based consensus achieved
during the priority-setting process.

RESULTS OF THE PBCPP

The results of the Philippine Biodiversity
Conservation Priority-setting Program (PBCPP)
represent the national consensus of the country’s
foremost experts in the biological and social sciences
on the priorities and strategies for conserving
Philippine biodiversity. The PBCPP key outputs
include: (1) re-assessment and updating of the
terrestrial and marine biogeographic regions, (2)
identification of 206 biodiversity conservation
priority areas, (3) identification of five strategic
actions needed to be implemented in the
conservation priority areas, (4) identification of
marine and terrestrial biodiversity corridors, and (5)
state of the art assessments for each thematic group.

Sixteen terrestrial biogeographic regions were
delineated, which effectively updated the Philippine
biogeographic regions first published by the DENR
in the National Biodiversity Strategy and Action Plan.
These regions were defined based on the distribution
patterns of vascular plants, arthropods, amphibians,
reptiles, birds, and mammals. Similarly, the Marine
Working Group also delineated six marine
biogeographic regions, which were based on the
connectivity and the dispersal features of ocean
circulation with broad transition zones based on the
evolutionary geology of the archipelago and
observed associated reef fish assemblages. The
biogeographic regions were used as one of the bases
for identifying conservation priority areas to ensure
representativeness.

Analyses of data from five taxon-based thematic
groups (plants, arthropods, amphibians and reptiles,
birds, and mammals); two ecosystem-based groups
(inland and marine waters); and one socio-economic
group resulted in the identification of 206
biodiversity conservation priority areas of which 170
are terrestrial and 36 are marine areas. The taxon-
and ecosystem-based thematic groups identified
biologically important areas by using a set of agreed-
upon criteria. These were integrated with the outputs
of the socio-economic group to identify the
conservation priority areas. Priority levels were also
assigned for each area which includes for the
terrestrial priority areas: Extremely High Urgent
(EHu) and Extremely High Critical (EHc), Very High
(VH), High (H), and Insufficient Data (ID); and, for
the marine areas: Extremely High (EH), Very High
(VH), and High (H). ID priority level for terrestrial
areas are biologically important areas with absent or
insufficient data on socio-economic pressures.

Five strategic actions were also identified and
enumerated below to ensure that the Philippine
biodiversity crisis is addressed. These strategic actions
fine-tuned five of the six strategic actions prescribed
in the National Biodiversity Strategies and Action
Plan published by DENR in 1997. The following
actions should be pursued to ensure that
conservation in the 206 PBCPP priority areas is
successfully implemented and should be taken in
concert, rather than independently.

Harmonize Research with Conservation Needs

Information on Philippine biodiversity is limited,
incomplete, and scattered among various institutions
and individuals. Another major gap in conserving
the country’s biological diversity is a lack of baseline



information. Existing information is outdated and
the status of previously recorded species needs
updating in terms of their biology, distribution, and
:bundance. Only by continuing inventory work will
sne “empty forest syndrome” be monitored. If
:oecles begin to disappear from existing forests,
:opropriate and immediate actions can be
adertaken.

—armonization of research with conservation needs
::1 be undertaken by addressing gaps in existing
~mowledge. This includes conducting basic research
:=d linking formal sciences and indigenous
~~owledge systems. The role of academe in
-:2:0lishing data generation infrastructure, capacity
- ...ding, and institutionalization of biodiversity

=servation should be highlighted. Becauseitisa
.- -2 measure of the quality of conservation work,
.~z :sameans to develop further research capacity,
~~: :mportance of scientific publication also should
-- zmphasized.

" -z 18 threatened species listed on the 2000 [UCN
- -z _ist and the 206 priority areas provide a rich
_-:z of materials for biological studies that are
—=:21ately relevant to conservation. These
- --:1ened species and priority areas should form
-- -zmework of future research and development

s in biodiversity conservation as well as

-~::zrvation goals agreed upon by relevant
= -z ders.

== =57 effective way of conserving biodiversity
~=-._zx the protection of habitats. The National

- T3%6) 1s a measure that can help ensure
=~ =:7.2z and should be strengthened. However,
= - =__zoimesoclety, there are local communities and

- s people living in and around protected

.—=. Zoncerns of local communities and

=== us peoples over security of land tenure and

s . =2 rzsources should be addressed with
== ::sonzad insuch a way that is consistent with
zee— z70 7 zoals.

2= == :umz protected areas system needs to be

P2 5C Attneendof 2001, the DENR recognized
I— --:7z:zizz areas under NIPAS, of which 132
:-zzs overlapped with identified priority
@== T _T-wo of these areas that overlapped were
sewooo - =2 zrough presidential proclamations and

legislative actions as protected areas while for the
remaining 80, the necessary processes needed for
inclusion as part of the NIPAS framework are being
completed. The boundaries of the 132 priority and
protected areas that overlapped should also be re-
assessed to include the appropriate areas in need of
protection, since in its current form, some portions
of the recognized protected areas do not include
areas of high biological significance.

An assessment of the remaining 112 NIPAS
components not overlapping with the conservation
priority areas is necessary to determine if their value
as protected areas 1s warranted. If needed, these
areas can be replaced by the 108 biologically
important areas identified by the PBCPP that are
currently outside the system. It is highly
recommended that PBCPP priority areas be included
in the NIPAS or as critical wildlife habitats under
the Wildlife Resources Conservation and Protection
Act (RA 9147) or, alternatively, be protected under
any other existing legal framework that can ensure
their protection and proper management.

The improvement of the protected area
management system should focus on the
strengthening and building capacity of protected area
managers. Management programs should be
participatory in nature, with local communities
involved and informed of all activities to be
undertaken. The Protected Area Management Board
(PAMB) also should be strengthened and the
participation of its members maximized. The limited
effectiveness and inadequacy of the NIPAS also 1s
partly attributable to limited institutional support and
allocation of resources.

Institutionalize Innovative and Appropriate
Biodiversity Conservation Approaches:
The Biodiversity Corridors

Biodiversity corridors are large, interconnected
networks of protected areas and the surrounding
landscape and are established to protect and
conserve biodiversity within a given landscape.
Corridors are efficient strategies for conservation
of biodiversity, one reason being that they allow
tenurial land holders to allocate part of their holdings
for conservation without giving up their land use
rights. Corridors usually comprise a network of
parks, reserves and other areas of less intensive use
whose management is integrated into biodiversity
conservation. This ensures the survival and
protection of the widest possible range of species
unique to a particular region.



Mivtermeter et al., 1997). As such, Philippine
c1odiversity is an integral part of our global
~eritage and is one of the most important
-ountries in the world for conserving diversity
- life on earth.

n addiuon to their remarkable diversity,
Philippine species face one of the highest
.zvel of endangerment. More than 93% of
:2e Philippines” original forest cover has
~cen lost in the last 500 years (Figure 1) and
-8 threatened species already are listed in
72 2000 IUCN Red List (Hilton-Taylor,
2222). It is one of 25 global biodiversity
“spots (Myers er al., 2000; Heaney et al.,
2127). The variety of life found only in the
~niippines is threatened with extinction
=2 the country faces a biodiversity crisis
- unparalleled magnitude.

- 21e more than 1,130 terrestrial wildlife
-~ es recorded for the Philippines, almost half
-- -ound nowhere else in the world (Table 1).
"= Zoral diversity is just as extraordinary, with

~~—een 10,000 and 14,000 species of vascular

1900

1999

Figure 1. Forest cover of the Philippines in 1900 and 1999
(projected). (Source: Environmental Science for
Social Change, 1998; Department of Environment and

Natural Resources, 1998)

~ = zon-vascular plants (including fungi), with more

- = nalf endemic to the Philippines (Merrill, 1923-26).

-- Philippines’ marine biodiversity is equally
_-zzional. With a coastline of 22,450 kilometers
- - 2 estimated 27,000 square kilometersof coral reefs,

. zzains nearly 500 of the more than 800 known
-~ species worldwide (Narfiola et 4/., 2000; Gomez
- 2994; Werner and Allen, 2000). It also contains

more than 2,000 species of fish (Herre, 1953; Dela
Paz and Gomez, 1995) and more than 40 species of
mangrove plants (Zamora, 1996), making it one of
the world’s richest countries in terms of
concentration of marine life. Unfortunately,

mangroves and seagrass beds have been reduced to

120,000 hectares from the original cover of 50,000

Tablei. Terrestrial vertebrate fauna of the Philippines

Endemic Species |

i B - Total Species % Endemic 1

LLand Mammals 174 ‘ 111 64%

| Breeding Land Birds 395 172_ 44% —
Reptiles | 258 ‘ 168 65%
Amphibians - | 101 78 77%
TOTAL 928 529 57%

(Editors note: the numbers and percentages differ from Table 1 of the main report, since the author
restricted the total number of species included in the analysis as described).

But Brazil is 28 times larger than the Philippines.

referred to as one of the nature’s great “storehouses” of biological diversity; it has about 3,100 species of land-living
tes, of which about 790 are endemic.
the Philippines and other mega-diverse countries such as Indonesia, China, Mexico, and Madagascar, also show

= Prilippines not only hosts a remarkably large number of species, but also probably supports the greatest concentration
- .~ 2.2 piological diversity currently known on the planet.

Similar comparisons




hectares while only
5% of the country’s
coral reefs remain in
excellent condition
(Calumpong, 1994;
Alifio and the Marine

Table 1. Diversity, endemism, and conservation status of Philippine wildlife (Alcala and
Brown, 1998; Brown et al., 2001; Diesmos and the Amphibian and Reptile
Working Group, 2000; Collar et al., 1994; 1999; Dickinson et af., 1991;
Heaney et al., 1998; Mallari and the Bird Working Group, 2000; Ong, 1998;
Wildlife Conservation Society of the Philippines, 1997; Tan, 1995).

Working Group, No.of No.of % No. No.of
2000). Recent study Species Endemic Endermics of Threatened
has confiremd that Species Threatened Endemic
the Philippines is Species Species |
indeed also the top
marine l?lodlversity Amphibians 101+ 794 78% 24 24
hot spot in the world Reptiles 258+ 170+ 66% 8 | 4
(Roberts et al., 2002) Birds 5764% 195+ * 34%, 74 59
Mammals 204 +*# 111+ 54% 51 41
Pressures on TOTAL 1139+ 555+ 49% 157 128
Philippine

Biodiversity

The Philippines is one
of two countries in the
world, Madagascar
being the other, which are both a megadiversity
country and a biodiversity hotspot. Per hectare,
the Philippines probably harbors more diversity
of life than any other country on Earth (Heaney,
Box 1 this report). Hence, every parcel of land
that is converted, cultivated, or developed likely
will result in the loss of unique life forms found
nowhere else on the planet. The destruction of
our original forests, freshwater, and marine
ecosystems has led to an extinction crisis that
threatens our very own survival as a people and

Legend: + includes new species (20 amphibians, 18 reptiles, 3 birds, and 16 mammals)
* includes rediscovered species
# includes 25 species of marine mammals

as a species.

The remaining biodiversity and the ecosystems
that support it are under tremendous threat.
Extractive industries such as logging and mining
have destroyed most of the forests (Mallari ez al.,
2001). High human population density and
growth rates have further aggravated the situation
as rainforests were converted to agricultural areas
and plantations to meet the demands of a growing
population (Cincotta et al., 2000). In addition,

Table ii. Comparison of Philippine Biological Diversity with other countries.

Country Total Species Endemic Species % Endemic Land Area

PHILIPPINES 928 57% 300,780 km2
SPAIN 435 6% 451,171 km2
BRAZIL 3131 25% 8,511,965 km2

Source: Mittermeier, et al., 1997

Patterns in the distribution of biological diversity

The lce-Age history of the Philippines had a great impact on the distributions of animals in the country, Among the mammals,
such distinctive species as tarsiers (Tarsius spp.), pygmy squirrels (Ex/lisciurus concinnus), flying lemurs (Cynocepahlus
volans), certain tree shrews (Tupaia spp.), and many others live only on the islands that once made up the Ice-Age island of
Greater Mindanao (Figure i). The distributions of non-flying land mammals are illustrative that each island that existed in the
Philippines during the Ice Ages is a unique center of biological diversity.

Luzon has 22 species of unique mammals (71% of the total of 31) while the medium-sized islands that remained isolated, such
as Mindoro and Greater Negros-Panay, have 45% 1o 50% unique mammal assemblage. Smaller islands that remained isolated,
although small, are also considered unique centers of biodiversity. Some of these are Sibuyan Island (463 sq km), which
hosts four species of endemic non-flying mammals (plus one bat), a total that exceeds that of any country in Europe. Even
the tiny Camiguin Island (265 sq km), which lies just north of Mindanao, has two unique species of mammals, as well as a




cyanide and dynamite fishing, along with rapid
development in coastal areas, have contributed
to the destruction of coral reefs and reduction of
mangroves areas. Conservative land- and resource-
use trend projections indicate that profound
degradation of the country’s biogeographic regions
will occur in approximately 10 to 15 years. Because
of the dire conditions of Philippine biodiversity,
several authors have written the country off as
being damaged beyond repair (Linden, 1998;
Terborgh, 1999).

Impact of Biodiversity Loss in the Philippines

The effects of the biodiversity crisis in the Philippines
are now felt more than ever— whenever floods and
landslides wreak havoc on our daily lives. The costs
attributed to the biodiversity crisis range from the
billions of pesos lost in the destruction of crops
and fisheries, homes, roads and bridges, to the actual
loss of human lives. The impact of the reckless
pursuit of economic development at the expense
of the environment and biodiversity and a rapidly
expanding population that requires more and more
natural resources to meet its needs and demands
further exacerbates the pervasive poverty amongst
the Filipino people.

The development paradigm of the last 20" century
has been destructive to the environment yet it never
alleviated or eradicated poverty. Only when the
environment, particularly biodiversity conservation,
is included in the development equation, will

poverty eradication programs have long lasting
impacts and be sustainable.

Responsible stewardship for the remaining natural
systems and their associated species assemblages
will enable Filipinos continues to enjoy this great
diversity of natural resources and their derivative
benefits and services. There 1s a small window of
opportunity in which it is still possible to save this
global hotspot from complete devastation and its
unique life forms from extinction. The Philippine
Biodiversity Conservation Priority-setting Program
(PBCPP) represents a critical first step to take
advantage of this opportunity. The PBCPP results
provide a framework on which development
decisions and programs should be anchored. The
foundation of sustainable development is the
conservation of biodiversity.

INITIATIVES AIMED AT CONSERVING
PHILIPPINE BIODIVERSITY

The Philippine government’s efforts to seriously
address the conservation of biological resources
began in 1987, when the Protected Areas and
Wildlife Bureau (PAWB) was created under the
Department of Environment and Natural
Resources (DENR) through Executive Order
(EO) 192. The PAWB was tasked with handling
the establishment and management of the
country’s protected areas and the conservation of
biological diversity. Furthermore, the DENR was

unique frog and about a dozen unique plants. The proper image of biological
diversity in the Philippine archipelaga is that of the Galapagos Islands — times
ten!

Another major factor that influences the pattern of biodiversity is the varied
habitat in the country, such as lowland forest, montane forest, and mossy
forest, which occurs along the lavational gradient of every large mountain
(Figure ii). Species that live in towland forest tend to be widely distributed
on any given island, but species that live only in mossy forest high in the
mountains often have naturally fragmented distributions on the tops of
mountains and mountain ranges. Because movement between patches of
mossy forest is rare, even before humans destroyed the intervening lowland
forest, distinctive localized species often developed in specific mountain
areas. Because the climatic (and historical) conditions influenced many
species, localized sub-centers of endemism associated with mountain ranges
developed: the mountains of southern Luzon support mammat species (and
frogs, orchids, etc.) that are similar but noticeably different (and recognized
as different species) from those in the mountains of northern Luzon, Similarly,
some of the islands that once made up Greater Mindanao have distinctive
species (or subspecies) of animals and plants, because gene flow was
interrupted during periods of high sea level. Thus, in addition fo the major

11/23 (48

Figure i.

endemic species/native species |
. |

Distribution of endemic
Philippine mammalian species




also assigned the formulation of the Philippine
Strategy for Sustainable Development (PSSD),
which was completed in 1989.

Biodiversity conservation in the Philippines began
to receive even more attention after the country
signed the 1992 Convention on Biological Diversity
(CBD) in Rio de Janeiro, which was ratified by the
Philippine Senate in 1993. Shortly after the Rio
Summit, the Philippine Council for Sustainable
Development (PCSD) was created through EO
No.15 to help fulfill the Philippines’ commitments
to CBD. The Director of the PAWB is the ex-officio
chair of the Sub-committee on Biological Diversity
under the PCSD. In 1992, Republic Act No. 7586,
otherwise known as the National Integrated
Protected Areas System Act (NIPAS), was also
passed and became the basis for the establishment
and management of protected areas in the country.

In 1994, the Philippine Strategy for Biological
Diversity Conservation was formulated to
consolidate the legal and institutional
foundations needed to create a concrete plan
of action to conserve and develop biodiversity
in a sustainable manner. This was followed by
the Philippine Biodiversity: an Assessment and Action
Plan (1997), which identified concrete policies
and management measures that address pressing
issues and concerns in biodiversity conservation
and management. The publication was based
mainly on the outputs of the Philippine
Biodiversity Country Study, a joint

undertaking of the DENR and the United
Nations Environment Programme (UNDP),
which was initiated in 1995 and was approved
by PCSD and eventually endorsed by then
President Fidel V. Ramos. It had two parts:
the first detailing the then current status of
biodiversity in the Philippines and the second
describing the National Biodiversity Strategy
and Action Plan (NBSAP).

Alongside government efforts, parallel
initiatives were undertaken by other sectors of
soclety to address the loss of biodiversity.
These initiatives were led by conservation
NGOs such the Haribon Foundation for the
Conservation of Natural Resources, the Kabang
Kalikasan ng Pilipinas (also known as World
Wide Fund for Nature - Philippines),
Conservation International; the academic
community, such as the University of the
Philippines, Silliman University, Mindanao
State University, Leyte State University, and
Miriam College; the donor community such
as the United States Agency for International
Development, Asian Development Bank,
World Bank, United Nations Development
Programme, the Netherlands Government,
Foundation for Philippine Environment,
Foundation for Sustainable Development; and
the private sector such as the First Philippine
Holdings Corporation, Siemens, Intel and
Shell Exploration Company.

centers of biodiversity that are discussed
above, there are many sub centers of

biodiversity that deserve recognition.

Biodiversity Distribution and
Conservation Planning

All of the above information makes several
key points clear. First, the reason that the
Philippinles possess such astoundingly high
biodiversity is that the country s
fundamentally archipelagic in nature. Itis a
nation of islands, each with diverse (but
specific) geological origins and histories.
Each of the geo-historically distinct sets of

ELEVATION, CLIMATE, AND RAINFALL

Declining temperatures and increasing
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islands is home to a unique set of species of
mammals, birds, frogs, plants, and insects.
Each of the larger Ice Age islands holds more
unique species than most countries; and even

FIGURE ii. Forest types along elevational gradient

some small islands (such as Sibuyan) hold more unique biodiversity than the most biodiverse countries of Europe.

Second, it is clear that the reasons for the high biodiversity, and especially the dramatically high levels of endemism in the
Philippines, are very different from those behind the high biodiversity of most other megadiverse countries. Brazil, for




The National Biodiversity Strategy
and Action Plan

The National Biodiversity Strategy and Action
Plan (NBSAP) sets forth the strategies and actions
that the country will pursue to conserve its
biodiversity. Under a Memorandum Order from
-hen-President Fidel V. Ramos, relevant
zovernment agencies were directed to incorporate
:he NBSAP into their respective work plans. The
-atentions of NBSAP were translated into the
‘ollowing six objectives, which combined
=conomic, governance, and budget concerns, with
~1odiversity protection and conservation:

1.

. Proper

Better management and collaborative
decision making for
conservation.

biodiversity

2. Improved policies for conservation,

sustainable use, and fair sharing of bio-
resources.

integration of biodiversity
conservation strategies in development
planning.

. Promotion of a conservation culture and

ethics supportive of

conservation.

biodiversity

Widening participation in biodiversity
conservation.

Fulfillment of the country’s commitments to

the CBD

agreements.

and other environmental

The six strategies identified to address the
aforementioned objectives, under which specific

projects were also identified:

1.

Expanding and improving knowledge on the
characteristics, uses and values of biological
diversity.

Enhancing and integrating existing and
planned biodiversity conservation efforts with
emphasis on 7 sity activities.

. Formulating an integrated policy and

legislative framework for the conservation,
sustainable use, and equitable sharing of the
benefits of biological diversity.

. Strengthening capacities for integrating and

institutionalizing biodiversity conservation and
management

Mobilizing an integrated information,
education, and communication (IEC) system
for biodiversity conservation.

Advocating international

cooperation on biodiversity conservation

stronger

and management.

Relevant government agencies were directed to
incorporate the NBSAP into their respective
work plans. There have been some significant

zxample, has high biodiversity because it is tropical (similarly to the Philippines) and very large. It contains a large
-.mper of different habitats, but it is continental, with the habitats entirely contiguous with one another.

 carts of Brazil that are the size of the Philippines were examined, each would probably have higher total diversity
oscause it is continental and most species are widely distributed); but a much lower number of unique species (again,
o=cause it is continental and most species are widely distributed). The Philippines is very unusual in that it is comprised
:* z large number of isolated areas, each is only moderately high in biodiversity, but with a large number of unique
zoecies. It is the aggregation of many small biogeographic units that makes the Philippines so biologically unique.

T 2. to protect this uniquely Filipino biological diversity, we must embrace the archipelagic nature of the country and
2n a system of protected areas that includes each unique center of biodiversity. Skipping any one of them would

L{

T every step.

wn

ine equivalent to skipping an entire country — an unthinkable and disastrous proposition. Instead, in planning for
-=~sarvation programs, we should deliberately incorporate the Philippines’ distinctive feature —its archipelagic nature—

zst point becomes especially pertinent when considering the country’s remaining old-growth rainforest (Figure
The remaining patches of forest are scattered widely over the country, but the largest patches tend to lie on the
z-z=3t islands (Heaney and Regalado, 1998). The smaller islands have only small bits of forest, and some, such as
2. have no remaining old-growth rainforest at all. On this basis, one might decide to focus all conservation effort
~£ Pnilippines on the remaining large patches of forest and perhaps without even fully recognizing the consequence
decision. focus on just some portions of the largest islands. However, while this might be a good strategy for




accomplishments in the implementation of
the NBSAP in the last 3 years. For instance,
the NBSAP has been included in the
Philippine Medium Term Development Plan
for 1999 to 2004 and in the National Land
Use Policy at the Regional Level. Also, in
response to the NBSAP, an economic
instrument for biodiversity conservation was
also developed through the Environmental
and Natural Resources Accounting Project of
DENR. A Biodiversity Monitoring System
(BMS) in protected areas was also developed
by NORDECO on behalf of the DENR-
PAWB as part of a technical assistance
program by the Danish government under
the World Bank-Conservation of Priority
Protected Areas Project (CPPAP). Other
NBSAP initiatives include the biodiversity
valuation in Samar Island through the Samar
Biodiversity Program (SamBIO), which led
to the development of a UNDP Global

Environment Facility (GEF) project for the
establishment of the Samar Island Natural
Park. Various biodiversity databases (i.e.
ICLARM’s fish and reef data bases, and
PAWB’s web site, among others) were also
established during this period.

In fulfillment of its international commitments
and as part of Strategy 6 of the NBSAP, the DENR
also led the efforts to establish the ASEAN Regional
Center for Biodiversity Conservation (ARCBC)
which became operational in 1999 and is housed
near the Ecosystems Research and Development
Bureau (ERDB) in Los Bafios, Laguna. The ARCBC
is the central body focused on networking and
institutional linkages among ASEAN member
countries in order to enhance capacity in promoting
biodiversity conservation in the region.

Despite these efforts and accomplishments,
various impediments slowed  the
implementation of the NBSAP. These included
the limited financial resources of the DENR,
the difficulty of integrating the NBSAP into
planning exercises at all levels, and the need to
institutionalize and localize the NBSAP. While
the NBSAP attempted to present a general
overview and background of biodiversity in the
Philippines, it provided neither geographically
specific recommendations nor priorities for the
investment of limited conservation resources.

THE NEED TO IDENTIFY

out.

A far better strategy would be to begin with the premise that there
must be at teast one adequate protected area in each center of
biodiversity, and then to choose the best possible sites within each
center of biodiversity (Heaney, 1993; Heaney and Mallari, 2001).
Protected areas would be a high priority for the Sierra Madres as the
largest remaining block of forest on Luzon, wherein protected areas
on such smaller islands as Mindoro, Sibuyan, and Cebu will not be left

In the final analysis, such a system of selecting sites would virtually
guarantee that at least some effort would be made to provide a
permanent rainforest home for every species unigue to the Philippines.

FIGURE iii. Remaining old-growth
forest in the Philippines

forest in 1900




CONSERVATION PRIORITIES

Amidst a biodiversity crisis, the Philippines
~zust determine how to proceed in solving the
crists. Understanding that a healthy ecological
ate 1s critical to the health of the country’s
c:ople and economy, a challenge to take steps
< curtail environmental destruction lies before
:2¢ Filipino people. Setting biological
c-:orities 1s 1mportant not only for

“zservation but also for development.
_ :cisions have to be made that balance the
~::d to protect the environment with the
--:ds of rural development and poverty
_.zviation. To address both these issues, a
:-ztully planned integration, addressing
- .2 biodiversity and development needs, and
zzroached in a consensual manner is critical.

~ =< archipelagic nature that has allowed for
- zvolution of so many unique and restricted
-_=:z= life forms in the Philippines requires a

~.orehensive plan to ensure representation of

inecies across the nation. Because each

- —zant of forest may harbor species found

~-~ere else on earth, the Philippines cannot

“-Z2a “triage approach,” to conserve one area

“~: expense of losing precious tracts of land

-~ zere. A comprehensive conservation plan

- <2< Philippines must include a protected area

- . zzneral sense) in every center of biodiversity

-=.= the archipelago - indeed skipping an island

= 2=z olace may be equivalent to losing an entire

_=7-'s biodiversity elsewhere (Heaney, Box 1
Z.sreport).

- _-uslv. national biodiversity plans were based on

= <z sclentific information or knowledge. The
-— :vzlable scientific information is a requisite for
-~ :.zoing acomprehensive plan. In light of new

= . zzveloped in 1997, as well as new approaches
== :=:zlvsis from various initiatives such as the
~---z:2mal Ecoregions of the Indo-Pacific Project
-2 Wildlife Fund - US Conservation Science
2oz Wikramanayake, er al., 2002), the Key
-z~ :uion Sites in the Philippines by the Haribon

= = z:7.0n and BirdLife International (Mallari, ez al.,
Z=7_  Zconservation International’s Megadiversity
w2 zoczversity Hotspots analysis (Mittermeier, et
_==7zzd Mvers, eral.,, 2000), there was a need to
2222 NBSAP. Thus, the Philippine Biodiversity
—sc—zon Priority-setting Program (PBCPP) was
i~ z-:z:n2implemented as a second iteration of

the NBSAP. Another objective was to develop a
culture of collaboration among conservation
practitioners and other stakeholders. The PBCPP
was convened by the Department of Environment
and Natural Resources - Protected Areas and Wildlife
Bureau (DENR-PAWB), Biodiversity Conservation
Program, University of the Philippines - Center
for Integrative and Development Studies (BCP
UP-CIDS), and Conservation International
Philippines (CI Phil).

The Philippine Biodiversity Conservation
Priority-setting Program: Reassessing and
Reiterating the NBSAP

Five years after the NBSAP was formulated, the need
for a re-assessment and a second iteration of the
plan became apparent. To address this need, the
PBCPP was developed and implemented with the
following objectives:

a. to identify, assess, and prioritize specific
geographic areas and actions for biodiversity
conservation in the Philippines through an
established process that supplements published
information with a consensus of the latest
experts’ knowledge;

b. to develop and make available an information
base to assist policymakers, planners, and
donors to incorporate biodiversity
conservation objectives into their
implementation plans;

c. to strengthen local capacity for conservation
planning and management by developing both
an integrated conservation information system
and a related skills training program, drawing
on the most current expert knowledge; and

d. to propose the development of a program to
train regional planning agencies on how to
integrate the PBCPP results into their planning
and implementation processes.

Setting priorities not only is important for
conservation but also for development.
Government officials at all levels must make
decisions on how to balance the need to conserve
biodiversity and protect the environment with the
need for national development and poverty
alleviation. Consensus on specific conservation
priorities will allow decision makers to calculate
accurately the trade-offs of development and to
place development activities where they will minimize
harmful impacts on biodiversity.

The PBCPP sought to put in place a centralized



The PBCPP was undertaken based on the principle
that no single individual or organization can save
Philippine biodiversity alone. Alliance and
partnership building became an integral part of the
process, from data collection and compilation to the
analysis that culminated in the consensus-building
workshop. In the end, more than 300 scientists from

more than 100 local and international institutions
shared their expertise and resources in order to reach
consensus on the priority areas and strategic
directions needed to protect the Philippine
biodiversity.
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THE PRIORITY-SETTING
PROCESS

CI’S APPROACH TO SETTING PRIORITIES:
STATE-OF-KNOWLEDGE ASSESSMENTS AND
EXPERTS’ CONSENSUS

Conservation International pioneered an approach
called the Conservation Priority-setting Process
(CPP). This approach utilizes a combination of state-
of-the-art knowledge assessment and experts’
opinion to develop consensus on areas of high
importance for the conservation of biodiversity.
Given the slow process of scientific publications,
experts’ opinion provides the fastest and most
credible baseline by which immediate conservation
action and research needs can be designed and
developed.

The CPP is a method for identifying the most
important areas for conservation in a given region.
It provides local partners and international
conservation groups and governments with a
regional tool for designing conservation strategies
and actions. One hallmark of the approach is that 1t
relies upon the consensus of experts from the
biological and social sciences to set conservation
priorities. Achieving consensus among experts
proves to be the best approach in areas with scarce
information and an urgent need for biodiversity
protection.

The process also includes a survey of the level of
scientific understanding in an area, referred to asa
‘state of knowledge’ assessment. This survey of
ecological, social and political processes involves an
effort to gather the best available scientific data and
to organize it into a comprehensive information
system. All non-proprietary data collected and
information generated becomes public. The
database is also freely accessible and can be used as
the baseline from which others can build on to
improve national, regional or local biodiversity
knowledge.

The rest of this chapter explains the various steps,
activities, and methodology employed by the various
groups involved with the process.

PREPARING FOR THE
NATIONAL WORKSHOP

Planning

In January 2000, a small group of scientists and
representatives from both NGOs and government
institutions were convened to plan for the
implementation of the program. The group detined
the objectives of the process, made a rough
assessment of the knowledge of biodiversity in the
Philippines, selected taxonomic group leaders,
nominated workshop participants, and laid out the
process to be followed (Figure 2).

The experts agreed to share data and data sources
that would be helpful in the planning process. It
was also agreed that three regional consultations, one
each in Luzon, Visayas, and Mindanao, would be
undertaken to facilitate data validation and collection,
identify regional and local biologically important
areas, and develop criteria for identifying national
conservation priorities (see section below, Regional
Consultations).

Group coordinators were identitfied in order to set
the pace and direction of the process. Regional
Coordinators (RCs) were appointed for Luzon,
Visayas, and Mindanao and were tasked with
coordinating and initiating the regional consultations
and facilitating thematic meetings by region. To
provide focus and direction in the collection of
information and the eventual setting of priorities,
eight working groups were identified. Five taxon-
based groups for the terrestrial ecosystem (plants,
arthropods, amphibians and reptiles, birds and
mammals), two broad ecosystem-based groups
(inland and marine waters) and one socio-economic
group were formed to evaluate the current status
of the different taxa and associated ecosystems
based on existing literature and experts” knowledge.
The Marine Working Group further subdivided
themselves into 11 sub-themes (mangroves,
seagrasses, seaweeds, molluscs, corals, reef fishes,
elasmobranchs, whale sharks, marine turtles,
cetaceans, and dugongs), which formed the basis for
setting priorities in their ecosystem.

Working Group Leaders (WGLs) were chosen for
each thematic group based on their expertise and
their willingness to commit time and effort to the
process. The WGLs were instrumental in leading
the working groups, forming alliances and
partnerships with institutions and individuals, and
facilitating data collection, compilation, processing
and analysis.



Szthering Data

: .sting data were collected and synthesized for
- v the experts. Data collection focused on the
~rilation of published and unpublished literature

- =:odiversity from various experts, repositories,
- = :nstitutions. The working group leaders
-~ ~:ded the initial listing of materials that the
zzam research staff collected. Institutions with
-=:ng databases, which included but were not
~ -=d to Haribon-BirdLife, World Wildlife Fund-
-:ooines, University of the Philippines’ Marine
-=ze Institute, International Center for Living
- - _:71c Resource Management (ICLARM), and
:r. Regional Center for Biodiversity
~szrvation (ARCBC) were requested to share
-~ - :nformation. Various special projects under
-~ DENR, which included the NORDECOQ,
~ AP, and CPPAP, also provided invaluable
-mation. A species database including more
- .= +2.200 entries was established as part of this
-=ss. The assembled database will be turned
---- DENR-PAWB as the key repository of this
.7 zse. Geographic Information System (GIS)
- = soil type, elevation, climate, forest cover,
- = :zetation were also compiled.

==z onal Consultations

zrage of 65 local experts participated in each

-= =:lconsultation. The working group leaders,
- 15 the respective regional coordinators, were
--=sent at all three consultations, providing
--22:on and leadership in the data gathering,
_ zzu:on of information, networking and alliance
__z=z. The consultations were held in Cebu (July

18-20, 2000), Davao (August 30-September 1. 22C3),
and Batangas (September 27-29, 2C3C) tor the
Visayas, Mindanao, and Luzon workshops.
respectively.

The objectives of the consultations were to:

a. convene a small group of scientists,
representatives from NGOs and from the
government in order to make a preliminary
assessment of the status of biodiversity and
conservation work in the region;

b. agree on a work plan and responsibilities in
preparation for the National Workshop; and,

c. nominate the region’s representatives to the
National Workshop.

During the consultations, participants validated
available data and baseline maps produced for the
region. They also provided additional data sources
as well as first-hand information deemed critical in
identifying priorities for the region. The working
maps were then overlaid to update information and
assess availability of data and current efforts on
biodiversity conservation.

The regional consultations provided opportunities
to promote the PBCPP. The consultations also
provided a venue for a broader spectrum of
stakeholders throughout the country to participate
in the PBCPP. Access to extensive data sources and
meeting with local and regional experts and
stakeholders were also made possible by the
regional consultations.

Planning Data

Collection
Planning
Workshop Working Group
2 days

l Regional
Consultations

REEE iy e———
Information Information
System System

December 4-8, 2000 March 2002

January 2000 February - November 2000

Define

Products
Priorities

Final Report

National

Workshop Priorities Map

5 days
Database on
CD-ROM
Network for f
Nature

000, > 000CK,> 000CL, > 000CK, > GOCCL,> B00CL, > 000, > 000>

Figure 2. Priority-setting Process and Follow-up Activities



Establishing Preliminary Criteria
for Priority-setting

Prior tothe National Workshop, a list of criteria for
assessing and identifying priorities was agreed upon.
Because knowledge varies greatly among taxonomic
groups and because each taxonomic group had
unique criteria, each was given leeway to determine
which criteria they would use for prioritization. The
groups used the list as a minimum set of criteria to
consider in the final evaluation and determination
of the integrated biological priority areas. However,
as data were often insufficient, not all of the criteria
were used, hence minor adjustments were made by
the working groups to adapt to these limitations.
The decisions were based largely on experts’ opinion.
The methodology employed by each of the
taxonomic groups followed these criteria and
parameters to guide the biological scoring process.
The criteria used in 1dentifying important areas were:

1. Biogeographic Representativeness
2. Biological Importance

a. Habitat Importance

L Ecosystem Diversity- total number of
habitat types within the area

1. Ecosystem Rarity or Uniqueness - presence
of non-biological values such as sacredness
of the area, geological significance, and
other cultural values.

. Ecosystem Processes - the integrity of the
area to support life systems by performing
functions such as being a critical watershed
area, a nursery ground, a migratory route,
a spawning ground, and the likes.

b. Species Status or Threat Status

(based on TUCN Red List criteria guidelines)
c. Species Richness -

number of species per unit area
d. Species Endemism -

limited site distribution of species

3. Need for Research - based on the current level
of scientific knowledge or the lack thereof

The following supplemental information was also
considered:

1. Ecosystem/Habitat Quality

a. Forest Cover - vegetative cover relative to
the area as defined by the terrestrial ecosystems.
Gives consideration to the ecological his-
tory of the area.

b. Unexploredness - extent by which the area
has been explored or studied.

¢. Water quality - extent by which pollution
has affected an area.

d. Naturalness - degree by which an area has
been touched by human activities.

NATIONAL WORKSHOP

The regional consultations and data collection and
compilation culminated in a National Workshop,
which was held from 4-8 December, 2000 at the
White Rock Resort, Subic, Zambales, Philippines.
More than 200 specialists participated in the
workshop representing more than 70 local and
international institutions including the government,
the NGO community, the academic community,
people’s organizations, donor communities, and the
private sector.

On Day 1 of the workshop, the different thematic
groups refined the criteria to be used in selecting the
priorities for the taxonomic groups and then used
these criteria to identify priority areas. All thematic
groups used baseline maps containing information
about topography, administrative units, river systems,
and road systems to draw biological priority areas
in the form of polygons. Information on forest
cover, habitat types, ancestral domains, vegetation,
and protected areas was then overlaid on the thematic
priority sites.

On Day 2, experts in each working group used these
overlays to validate and modify the priority areas.
These areas were then scored, based on the pre-
defined criteria to determine the level of priority.
The WGLs presented these results in plenary on the
morning of the third day.

On Day 3, the participants were assigned to three
regional groups (Luzon, Visayas, and Mindanao) and
asked to refine the consensus, based on the overlay
of priority sites for conservation and research in their
respective regions. Each group was given copies of
the maps produced by the taxonomic groups for
consideration. The objective of this session was to
produce an integrated map to illustrate the most
important conservation priority sites in the region
based on data on all taxa. During this process, the
Socio-Economic working group identified the
existing pressures within these selected biological
priority areas.

On Day 4, the outputs of the regional working
groups were presented in plenary. This gave other
participants time to validate and, if necessarv, make
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_rections to the identified regional priority areas.
- updated map of the Philippine Biogeographic
- zzions was also presented during plenary by a
_--up of taxonomists, systematists and
-.-geographers that worked on them. Each
- - zeographic region contains one or more centers
- =ndemism. This formed the basis for another
-.-zrion used to select the integrated biologically
2 ortant areas, ensuring that there was at least one
--.oruy area in each biogeographic region. The
-z-onal working groups used this information in
- -.izing their respective priority areas.

- 1=z afternoon of Day 4, a session was convened
z=velope strategies for biodiversity conservation
-=< Philippines. The objective was to establish an

__-=zato help move the results forward. This was

. ziplished by asking participants to identify key

-zrch gaps, opportunities, and problems for the
-Ing topics:

Development and implementation of a
~=search agenda

I Conservation and implementation of
crotected areas management systems

_se of biodiversity corridors as an innovative
=oproach to effective conservation

- Development of a monitoring and evaluation
swstem for project implementation and
-:odiversity status
Development of an integrated information,

z2ucation, and communication campaign.

~- utputs of each group were used to draw up
- =:nonal strategic actions for biodiversity
T ZTUALION.

- Z:v 3 the results of the previous four days of
- were presented as the Philippines’ integrated
-.7:ss tor biodiversity conservation. The draft

— - czinetinal priority areas, with polvgons drawn
- -::2 map. was shown. It was agreed that the

working group leaders, plus selected advisers, would
be consulted to review and refine the results which
would include the cross-checking of the names of
the priority areas and strengthening the scientific basis
for the selection of the priority sites (see section on
Reviewing and Refining Workshop Outcomes).

ESTABLISHING SCORING METHODS
FOR EACH THEMATIC GROUP

Plants Group

Because of the enormity of the plant assemblage,
which includes an estimated 14,000 species, the plant-
working group agreed to focus on major taxa by
family. Plant families were chosen based on
distribution, “representativeness”, systematic
consistency, ecological importance, economic
importance, and threat status. Focus was given to
major families and plant groups whose distribution
and systematic stability could serve as good sampling
representatives for the other plant taxa. These
included the following families: Dipterocarpaceae,
Meliaceae, Mimosaceae, Caesalpiniaceae, Fagaceae,
and Sapindaceae.

Relevant map overlays were used to determine
candidate areas. Supporting data, which assisted in
the assessment of candidate priority areas, consisted
of initial data gathering gleaned from regional
consultations and the latest consolidated data from
the participating experts. The areas were initially
chosen based on the verification of habitat
importance and ecosystem characteristics of each
candidate area.
initial consensus, but that nonetheless represented

Areas that were not part of the

individual biogeographical units, were also included.

The group made modifications to the pre-defined
criteria in order to make a better assessment of the
candidate priority sites given the available data and
knowledge for each area. For species parameters,
factors included endemism and species richness.
Habitat/ecological parameters included ecosystem
diversity, rarity and function, unexploredness, and
naturalness. Because of the limited availability of
accurate and recent information at the time of the
scoring, species status as defined by TUCN Red List
category was not included as a criterion. However,
the group agreed that such information, whenever
available, could serve as an additional information
for assessing the overall biological importance of
an area.

Based on the criteria agreed upon by the group, each
area was scored, ranging from 1 to 5, for each of
the seven parameters. These seven scores were then



averaged to arrive at a single, final biological score,
ranging from 1 to 5, for each area. These scores
were later on used to rank the priority level of each
area. Areas with scores of 3 below were designated
as Very High priorities while those with scores of
four and five were ranked as Extremely High
priorities.

Arthropods Group

Members of the arthropod working group were
highly specialized. Each member held extensive field
knowledge and were themselves databank of
information. Each member of the team, therefore,
was able to contribute information on a well-studied
segment of the Arthropods group such that the
caddistlies (Trichoptera), damselflies and dragonflies
(Odonata), butterflies (Rhopalocera), beetles
(Coleoptera), mites and ticks (Acarina), and spiders
(Araneae), were well represented.

Since the group had such a large taxon to address
(more than 20,000 identified species of insects alone),
they agreed to choose families that generally
represented the whole taxon when applying the
criteria for scoring. Preliminary databases compiled
by the specialists were consulted during scoring, but
final evaluations were made by consensus among
group members. The group completed the criteria
forms by assigning the specialists to describe areas
most important to their particular specialization.
The group agreed that data were insufficient for a
comprehensive score - hence no ranking took place
and these areas were classified as research and/or
conservation priorities.

Amphibians and Reptiles Group

The amphibians and reptiles working group began
their work by assessing candidate priority areas
identified prior to the national workshop. Using
the pre-defined criteria on biological importance,
each area was scored, ranging from 1 to 5, for each
criterion used. Areas known to be nurseries or
breeding grounds and sanctuaries of reptile and
amphibian species were given higher habitat
importance scores. The group also assigned higher
scores to areas with higher percentages of intact
vegetation cover, based on the extent of forest cover
maps provided. Assessment of species status and
species richness in each priority area was based mostly
on expert opinion.

Additional priority areas were added later as
intormation accumulated from the regional
consultations and pre-national workshop meetings
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were analyzed. The group also agreed that the final
priority level of each area would be based on the
research priority scores of 5 to 3 for Extremely High
and 2 to 1 for Very High. Refinements made to the
final list of priority areas and ranking of the
additional areas were based mainly on expert
opinion.

Birds Group

The Birds Working Group relied heavily on the book
Key Conservation Site in the Philippines published by
Haribon Foundation and BirdLife International
(Mallari et al., 2001) in identifying the priority areas
for birds. One hundred seventeen (117) important
bird areas (IBAs) were identified in the book using
the following criteria: 1) number of globally
threatened species, 2) number of restricted range
species, and 3) number of congregatory species. The
group eventually agreed to adapt the 117 IBAs,
which were further assessed using another set of
criteria to determine their level of priority. The
following four major criteria: 1) habitat diversity,
2) species richness, 3) threat status, and 4) endemicity,
were used and areas were assigned scores of 1-5
for each criterion.

Final overall scores were assigned for each area.
Scores of 5 and 4 were given Extremely High Bird
Priority Areas, 3 indicated Very High Bird Priority
Areas, and scores of 2 and 1 were High Bird Priority
Areas.

Mammals Group

Priority areas for mammals primarily were chosen
based on the forest cover overlays, with the
assumption that the remaining intact forests
deserve primary attention for conservation. The
pre-defined criteria described above and
identified centers of endemism were also used
in identifying additional priority areas.
Numerical scores of 1 to 5 were assigned for each



--.-21 and were used to assign the priority
-z Extremely High and Very High for each
However, post-national workshop
_::on of the priority areas by the group
_=z2 1n the refinement of the priority levels
-: mammal priority areas and was based

. ~.7 Oon experts’ opinion.

m=nd Waters Group

z--up used the list of candidate sites and
---.=d additional areas of importance in their

-~ _ zssessment of inland water priority areas. The
-:iined criteria were used and revised to suit

- :..ons appropriate for the inland water
:=zms, which focused on assessment of
--zms rather than species. Each criterion was

_— =2 scores to evaluate the level of conservation

- -~ Zor each area, which also resulted in the

-z manking of the identified conservation and

-~z oriority areas mainly was based on experts’

Additional conservation and research

-~ areas were 1dentified by the experts during

=~ = ~-nauonal workshop working group meetings

- =<0 led to the refinement of the priority levels
-1 area.

B=r=< Group

i .-z ~:the high level of expertise in the marine

-~ =z zroup at the national workshop, the group

= ==z inemselves into 11 sub-thematic groups and

_ =z priorities for each of the following themes:

=~ .- vz seaweeds, seagrasses, corals, molluscs,
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- = 7zl the sub-thematic groups that identified

= * = :r:zzhentransformed into priority ranks of
— 2= "z High, and Extremely High Biodiversity

i mzsvadively,

The group also assessed the socio-economic pressures
operating within the integrated marine priority
areas. The group used as criteria identified human
induced factors that affect the health of the marine
ecosystems. The results of the threat assessment
were used as a basis for upgrading or downgrading
the final level of priority of some areas.

Socio-economic Group

The socio-economic working group worked in
parallel with the terrestrial thematic groups for the
first few days of the workshop. While the biological
scientists agreed on the integrated biologically
important terrestrial areas and inland waters, the
socio-economic experts used indicators with
corresponding weights to score the pressures and
conservation opportunities within each area. Threat
indicators were defined as factors that adversely
affect the priority area. On the other hand,
conservation opportunities were defined as initiatives
and actions geared towards sustainability of the area.
Identified threat indicators were:

a. population pressure - relative density and
migration trends

b. local economy - income and poverty status
c. tenurial security - tenurial issues

d. resource utilization - forest-based, logging,
mining, agriculture, land conversion,
introduction of invasive species, unregulated
collection, biopiracy, and presence of
damaging projects. '

The following conservation opportunity indices were
used:

a. sustainability and community management

b. cultural diversity - Indigenous Knowledge
System

c. persistence of indigenous resource control measures
d. political stability - resource control or land rights

The indicators for pressures and conservation
opportunities were scored using a scale of 1 (low)
to 5 (extremely high) for each area. The
corresponding weights for pressures were:
population pressure (20%), poverty status (20%),
tenurial issues (20%), and resource utilization issues
(40%). The indices under conservation opportunities
were assigned the following weights: sustainability
of efforts (30%), community management (30%),
persistence of sound indigenous knowledge systems



(10%), persistence of indigenous resource control
structures (10%), and political stability (20%).
The objective of the exercise was to facilitate the
assessment rather than to arrive at a very precise
scoring. Expertsalso included a preliminary analysis
of the role of institutions that could influence the
sustainability of conservation initiatives.

The weighted scores for pressures then transformed
to the following ranks: Moderate, High, Very High,
and Extremely High. Conservation initiatives,
meanwhile (following the same procedure as in
threat scoring), were ranked as Low, Moderate, High,
and Very High. Because political and economic
environments offer weak prospects for sustained
protection, no area was given a conservation initiative
score of “Extremely High”. Areas for which there
was no sufficient information (Insufficient Darta)
were not included in the final scoring, but remained
on the priority list.

MAPPING THE PRIORITY AREAS
Associating Data

Overlays of thematic map sheets and analysis took
place simultaneously, 1.e., participants were analyzing
and integrating available data as they superimposed
map sheets (printed on an AO-size, 841 mm x 1189
mm, semi-transparent paper) and drew boundaries
defining the priority areas. Experts’ opinion was
sought to supplement and fill in gaps in data. Figure
3 illustrates the flow of the overlay and analysis
stage of the mapping process.

The descriptive databases for species and socio-
economic data available during the workshop were
associated with their geographic positions on baseline
maps. These associated data provided the workshop
participants a picture of the geographic distribution

of species and socio-economic variables.

Deriving Thematic Maps of Priority Areas

Baseline maps were used to guide the thematic
priority area selection. All thematic groups relied
heavily on forest cover data to delineate most of
the candidate priority areas. Using the pre-defined
criteria, thematic priority areas were finalized and
their boundaries delineated on the map. This
geographic information was digitized and maps by
theme were made ready for the next day’s
discussions.

Deriving Integrated, Regional
Maps of Priority Areas

Regional (Luzon, Visayas, and Mindanao)
presentation of the thematic priority areas was
initiated to identify integrated priority areas per
region. Overlays of the thematic maps by region
were produced to guide each regional group in
identifying integrated priority areas by the same
major island groupings. The maps produced were
then used to guide the identification of priority areas
in the national level.

Deriving Final, Comprehensive Maps
of Priority Areas

The national integrated biodiversity conservation
priority areas were identified using the overlays of
the thematic (terrestrial) and sub-thematic (marine)
priority areas. Further refinements were made using:
the regional outputs map and the integration of the
socio-economic pressures or pressures in the
biological priorities ranking. The resulting color-
coded map combined the results of the terrestrial
and marine groups to derive the final Philippine
biodiversity conservation priorities map.

Reviewing and Refining Workshop Outcomes

Because the workshop outputs represent the
broadest expertise and were consensually developed,
these results were intended to be final. However,
after the workshop, it was determined that the co-
convenors needed to convene the scientific advisors,
working group leaders, and regional coordinators
in order to review and refine the identification of
national priorities based on the overlays of the
thematic groups and forest cover. Additionally, the
review process resulted in undertaking the following
priority activities:

a. Scoring of additional areas;

b. Reconciling nomenclature;
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Figure 3. Workshop Process (Reviewing and refining workshop outcomes)
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soon as possible would lead to a significant loss of
biodiversity in these areas.

The EHc areas fit one of two types: either they have
extremely high biodiversity importance (EHB) with
very high socio-economic pressure (VHP), or they
have very high biodiversity importance (VHB) but
with extremely high socio-economic pressure (EHP).

VH priority areas either have extremely high
biological importance (EHB) but with a lesser degree
of socio-economic pressures (HP/MP); or they are
very high biological importance (VHB) but with very
high or high socio-economic pressures (VHP/HP).

H sites are areas with very high biological diversity
and with relatively low socio-economic pressures
operating in the area.

Biologically important areas that lacked data on
the socio-economic pressure were classified as
‘insufficient data’ (ID). However, an ID classification
does not mean that the areas have a lower
conservation priority than other areas. Areas
classified as ID should be treated with caution, and
before any development is proposed or
implemented, a thorough study should be undertaken
because these areas are of extremely high or very
high biological importance.

The integrated marine biodiversity conservation areas
identified during the national workshop required
minor refinements and together with the terrestrial
priorities comprised the final list of the Philippine
biodiversity conservation priorities.
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RESULTS

MAJOR ACCOMPLISHMENTS

The Philippine Biodiversity Conservation Priority-
setting Program (PBCPP) is a major breakthrough
in the country’s conservation efforts because it
represents the first time that experts in the three
major ecosystems (terrestrial, inland waters, and
marine) and other strategic stakeholders worked
together and discussed priorities and strategies for
conserving Philippine biodiversity. The results of
this process represent a national consensus of the
country’s foremost experts in the biological and
social sciences.

The workshop validated two important facts:

1. Because of its complex geological history and
archipelagic nature, the Philippines is indeed a
megadiversity country with several centers and
sub-centers of endemism and biological
diversity in the terrestrial, inland water, and
marine realms.

2. The Philippines is the hottest of the global
biodiversity hotspots because of its richness
and the enormous threats to its biodiversity.
The urgency to conserve and protect the
Philippines’ biodiversity cannot be
overemphasized.

The PBCPP accomplished five key outputs. These

were:

1. The re-assessment and subsequent updating
of the terrestrial and marine biogeographic
regions (Figure 4). These should lead to a
significant change in the perspective and
emphasis both at national and regional planning
levels, since each biogeographic region
represents unique faunal and floral assemblages
that cannot be found elsewhere.

2. A map of the Philippine biodiversity
conservation priorities that represents the
broadest consensus of scientists and strategic
stakeholders (Figure 5). This map depicts
areas that must be conserved to prevent
extinction of unique species and those that are
in most need of protection.

3) Five strategic actions needed to be
implemented in the identified priority areas to
ensure that the Philippine biodiversity crisis is
surmounted.

4) Biodiversity corridors were identified for both
marine and terrestrial ecosystems as focal areas
for broader scale conservation actions (Figure 6).

5) A state of the art assessment of each thematic
group.

In addition to this publication, the results of the
priority-setting process are available, in a CD-ROM
containing the species and GIS database, photos,
white papers, and project reports. These results are
summarized in a two-sided map showing the
Philippine biodiversity conservation priorities and a
set of 12 thematic maps. Each output is designed
to be stand-alone, however, using the three together
provide the user a better understanding of PBCPP
process and results.

UPDATED BIOGEOGRAPHIC REGIONS

The Philippines’ terrestrial biogeographic regions
were reviewed and updated using the geographic
distribution patterns of plants, arthropods,
amphibians, reptiles, birds and mammals. During
the last Ice Age (the Pleistocene Epoch 15 to 20
thousand years ago), the major Philippine islands were
connected to nearby smaller islands as the coastlines
became exposed. Each reconfigured island, such as
Greater Mindanao (Bohol, Samar, Leyte and
Mindanao and other nearby smaller islands), then
became a unique center of biodiversity. This
re-assessment updates the 15 biogeographic region
recognized by the DENR, as published in the
National Biodiversity Strategy and Action Plan in
1997. The current analysis identified 16 terrestrial
biogeographic regions, including subregions and
sub-subregions, that were used to identify priority
areas that will ensure biogeographic representation
(Figure 4; Appendix 5).

Similarly, the Marine Working Group delineated six
marine biogeographic regions: the Sulu Sea, South
China Sea, Visayan Sea, Celebes Sea, Northern
Philippine Sea, and Southern Philippine Sea. While
the Philippine Archipelago formed the important
physical boundaries for the terrestrial biogeographic
regions, the marine working group used the
connectivity and the dispersal features of ocean
circulation to identify the marine biogeographic
regions. In this context, the group identified six
marine biogeographic regions with broad transition



~z: based on the evolutionary geology of the
-raipelago and observed associated reef fish
. -zmblages.

=3|ORITY AREAS FOR BIODIVERSITY
ZINSERVATION

aundred six integrated priority areas for
Zversity conservation in the country were
:zufied. The conservartion priority areas were
-~zned based on the analyses of data from: five
=-based thematic groups (plants, arthropods,
—-zibians and reptiles, birds, and mammals); two
<wstem-based groups (inland and marine waters);
"z one socio-economic group. These areas
:z-zsent the national consensus on the biologically
-~ rrant areas in the Philippines based on the latest
:2atic information and on experts’ knowledge.

-z zaxon and ecosystem-based thematic groups
:nutied biologically important areas which were
--zzrated with the output of the socio-economic
=o to produce the final conservation priority
-z:s. The following shows the number of
~s¢rvaton priority areas identified by the terrestrial
“z-based groups and the inland waters group are

- lows:

- :matic Group Conservation

Priority Areas

s 43

mropods 73
- irocrofauna 69
Dooos 117
_.mmals 60
—.~d Waters 34

~ - overlay of these thematic areas resulted in the
- -~=ricaton of 170 terrestrial biologically important
~z:z» Figure 7). The socio-economic working group
-:1 assessed the socio-economic pressures affecting
-~ ategrity of biodiversity in the 170 priority areas.
=:oining the 170 biological important areas with
©-: soclo-economic pressures resulted in the
_wing terrestrial conservation priorities: 92
- -zemelv High, 60 Very High, 3 High, and 15
_~:arnicient Data. Priority areas designated as having
Tmsurficient Darta” generally are biologically
—o-ormant areas that lacked sufficient information
- 1me socio-economic pressures impinging on it.

~ -z marine group divided into 11 sub-thematic
= zos and identified priorities for each sub-theme.
~:cn group then assessed socio-economic factors

-:rining in the sub-thematic priority areas, and these

sub-thematic priority areas were then overlaid,
resulting in the mapping of the final 36 integrated
marine conservation priority areas. The results for
marine conservation priorities were: 14 Extremely
High, 12 Very High, and 10 High. The number of
priority areas identified by each marine sub-thematic
group is listed below:

Marine Sub- Priority Areas
Thematic Group

Mangroves 22
Seaweeds 3
Seagrasses 12
Corals 38
Molluscs 31
Elasmobranchs 15
Reef Fishes 60
Whalesharks 16
Turtles 12
Cetaceans 23
Dugongs 23
STRATEGIC ACTIONS

Besides arriving at a consensus on the 206 priority
areas for conservation, five actions were also
identified as critical in ensuring that the biodiversity
crisis in the Philippines is addressed.

1. Harmonize Research with Conservation Needs

2. Enhance and Strengthen the Protected Area

System

(O8]

Institutionalize Innovative but Appropriate
Biodiversity Conservation Approaches: The
Biodiversity Corridors

4. Institutionalize Monitoring and Evaluation
Systems of Projects and of Biodiversity

5. Develop a National Constituency for
Biodiversity Conservation in the Philippines

More detailed discussions on the five strategic actions
are discussed in Chapter IV.

BIODIVERSITY CORRIDORS

Biodiversity corridors are large, interconnected
networks of protected areas and the surrounding
land, which are established to protect and conserve
biodiversity within a given landscape. Corridors are
efficient strategics for conservation of biodiversity,
one reason being that they allow tenurial instrument
holders to allocate part of their land holdings for
conservation without giving up their land use rights.



Corridors are designed to maintain ecosystem and
evolutionary processes that dynamically and
stochastically occur in tropical systems. This assists
in ensuring the survival and protection of the widest
possible range of species unique to a particular
region. Corridors provide a means to reconnect
natural habitats and other landscapes for recolonizing
flora and fauna and to provide means of genetic
exchange. Corridors are based on the concept of
biodiversity assemblages and the need to
institutionalize appropriate management approaches
in a given area. They usually comprise a network of
parks, reserves and other areas of less intensive use
whose management is integrated into biodiversity
conservation. This ensures the survival and
protection of the widest possible range of species
unique to a particular region.

To protect wider areas of biological importance,
the marine working group adapted the concept of
marine biodiversity corridors, based on which areas
have high flux exchange of biodiversity mediating
propagules. This was the first time that the concept
of biodiversity corridors, developed primarily for
terrestrial landscapes, has been applied to the marine
ecosystem.

A total of 19 terrestrial and inland water corridors and
nine marine corridors were identified encompassing
92 and 17 priority areas respectively or 80% of the
combined total area covered by the 206 conservation
priority areas (Figure 6; Appendix 3).

STATE-OF-KNOWLEDGE ASSESSMENTS OF
EACH THEMATIC GROUP

Based on the outputs of the thematic prioritization,
Working Group Leaders, in consultation with
members of their groups, prepared white papers
summarizing the current state of knowledge
concerning their respective taxonomic or thematic
focuses. The following section includes synopses
of these white papers; these papers are available in
their complete form on the CD-ROM that
accompanies this report.

Terrestrial Groups

PLANTS

Daniel A. Lagunzad, Leonardo L. Co,
and Joy M. Navarro

The Philippines is part of the plant geographical unit
known as Malesia. Together with the Malay Peninsula,
Sumatra, and Borneo, it constitutes the sub floristic
orovinece called West Malesia (van Steenis, 1950;

Jacobs, 1974). However, Eastern Malesian (floristic
elements are also well represented in the Philippines,
indicating the country might have been the corridor
through which elements from both sub provinces
were exchanged (Tan and Rojo, 1988).

Reports on the estimated number of Philippine plant
species vary depending on the revisions done for
various plant groups. Madulid (1985) estimates that
some 14,000 species of plants occur in the
Philippines. In the absence of a complete and
comprehensive revision, the total vascular flora of
the Philippines is estimated to be at 9,000 species
(Ashton, 1997).

Plant endemism in the Philippines ranges from 45%
to 60% (DENR, 1997; Amoroso, 2000; and
Mittermeier ez al., 1999). However, species endemism
may be as high as 100% in families represented by a
single or few genera, as in Rafflesiaceae (2 species -
Meijer, 1997) and Daphniphyllaceae (3 species - Huang,
1997). In flowering plants, certain families and genera
reach 70% to 80% endemism, especially those
confined to primary forests (Merrill, 1923-26).

The 2000 ITUCN Red List of Threatened Species
(Hilton-Taylor, 2000) includes 227 species of
Philippine plants. The most threatened families are
Dipterocarpaceae, Myristicaceae, Euphorbiaceae,
Meliaceae, Leguminosae, Sapindaceae, Annonaceae,
Apocynaceae, Sapotaceae, Lauraceae, Palmae, and
Elaeocarpaceae.

The present state of knowledge on Philippine flora
is still insufficient to conduct a comprehensive analysis
of which species still exist. Mapping of habitat types,
including limestone, ultramafic, peat swamps,
freshwater, and swamps must also be undertaken,
since these areas contain unique vegetation
assemblages and may be very useful in predicting
and validating plant distribution.



Forty-three conservation priority areas and 88
ariority sub-areas were identified in the PBCPP
Figure 8a and 8b). Some of these priority areas
“orm larger complexes, highlighting their
s:ogeographical representativeness and ecological
mportance. Most of the 18 Centers of Plant
Owersity identified by the Threatened Plants Unit
- the Kew Botanical Gardens in the United
-..ngdom (as cited in DENR, 1997), were also
~corporated in the list of priority areas. The
-dared information and identification of research
.-7s in other significant areas prompted the

zusion of additional priority areas. This list of
-y areas, divided into “very high” (VH) and

remely high” (EH) priority levels, provides a
_.~zrallv reliable basis for future floristic work and

- <zrvation initiatives.

-~ z~ant map overlays (forest cover, topographic,
were used to determine candidate areas for

o areas were comprised of initial data gathered
=< Regional Consultations as well as the most
:=- consolidated data from the participating

- 222 The choice of areas was initially based on
-—-=mzarand on verifications of habitat importance
- z:zisvstem characteristics of each candidate area.
- szat were not included in the consensus, but
rzoresented individual biogeographical units,

-+ included.

~: process of identifying and scoring

=7~ z7on priorities unfolded, the group modified
--:-zerined criteria based on the availability of

~ o2 exrent of knowledge on each area, in order
-zte the scoring process. Criteria used for

-~ . o oservation priorities were classified either
-2 z: o1 habitat/ecological parameters. Species

— — —-=z7: :ncluded endemism and taxon richness
~:7:1:1 ecological parameters included

= diversity, rarity and function,

"

e¢ss, and naturalness. Species status or

- ™ Red List classification was not included

= . T.cimzwer because most of the specialists did
~.7:z 7inne listing. However, the group agreed

== I~ ~iormation, whenever applicable, could

= - _ .~ :2dinonal parameter in considering the
—u - _:ziczl importance of the area.

we oz o :zore that ranged from 1 to 5 for each
irameters. These scores were then

|
‘\
13

weer - oz oo with a final biological score for

= S ringing from 1 to 5.

The number of priority areas initially identified
was 43, with 13 designated as Extremely High and
30 Very High. Because some of these areas are
relatively large, the group agreed to identify sub-
areas in order to accommodate the specific needs
and interests of researchers and other data holders.

ARTHROPODS
Victor B Gapud

The information on Philippine arthropods is quite
limited and generally is focused on specific
taxonomic groups. The insects, which constitute the
single biggest group, have a current species count
of 20,940 species with an overall endemicity of
69.8%, in 0,185 genera and 499 families. The levels
of endemicity among the orders vary, depending
on their mode of and capacity for dispersal, habitat
specificity, available niches and guilds, climatic
requirements, elevation, reproductive capacity, life
cycles, developmental type (metamorphosis),
reproductive capacity, generation time, and seasonal
cycles. On the whole, however, the majority of
orders exhibit a level of endemism higher than 50%.

New species are being discovered and described
every year. It is estimated that the total number of
Philippine arthropod species will eventually reach
between 50,000 and 100,000. Arthropod sampling
on forest canopy, however, has not been undertaken
in the country. Thus, if the number of species to be
discovered in the Philippine forest canopy, which
according to some entomologists is the “heart of
biotic diversity,” is estimated based on the results of
the insect inventories in tropical forests elsewhere,
the actual species number may even exceed 100,000.

In the absence of extensive studies on arthropods,
it was extremely difficult to prioritize based on their
status of threat. For many parts of the Philippines,
little is known of the arthropod fauna. As a result,
except for butterflies, the arthropod working  group
had little or no idea of which species were threatened.
The rating of areas as Extremely High, Very High,
High, or Low, is therefore subject to individual
perceptions. The group therefore agreed that the
priority areas for research were more pressing than
the areas for conservation simply because little or
no information was available to defend designation
of a conservation area. In assigning conservation
priority status to an area, the group could only assume
that if good forest cover remains, the site should be
a conservation priority. Some members of the group
also advocated that areas be designated with their



level of conservation priorities even if nothing was
known about them, i.e., the absence of information
of a suspected high arthropod diversity area is
information in itself and this should be enough to
warrant such a designation.

Numerous experts who have studied Philippine
butterflies presumed that species considered very rare
are likely to be Endangered, while those that are rare
are likely to be Vulnerable. The list of such threatened
species can be extracted from Treadaway (1995).
Therefore, areas with very rare endemic butterfly
species rank extremely high as priority areas, while
areas with rare endemic species rank very high as
priority areas.

Since the group handled a large taxon for analysis,
they agreed to choose significant families that
generally represented the whole taxon for scoring in
terms of the criteria set for the workshop.
Preliminary database compilations by the experts
were used as the basis for scoring, however, scoring
was done partially on consensus and mostly by
expertise. The group diligently used the criteria sheet
forms, each specialist making the score for his or
her field of specialization. The specialists submitted
190 score sheets at the end of their scoring session.
Analysis of the score sheets resulted in a total of 81
research priorities and 70 conservation priority areas
for the group (Figure 9).

There were, however, cases where available data
were not sufficient to comprehensively score the areas
based on the set criteria. Hence, the group relied on
consensus and on expert opinion in order to classify
the choice priority areas either as conservation areas
or research areas. In these particular cases, the
specialists did not use scores to rank the areas.

AMPHIBIANS AND REPTILES

Arvin C. Diesmos, Rafe M. Brown, Angel C.
Alcala, Rogelio V. Sison, Leticia E. Afuang, and
Genevieve V. A, Gee

The Philippine Archipelago is home to a spectaculai
and diverse assemblage of amphibians and reprtiles.
Situated at the interface between the Oriental and
Australian faunal zones, this largely oceanic island
archipelago and its amphibians and reptiles species
have captured the attention and imagination of
systematists and biogeographers for nearly 200 years.
Previously thought of as having an insignificant
herpet6fauna, the Philippine archipelago now is
recognized as one of the most important centers of
amphibian and reptile diversity in Southeast Asia.

The exact number of species of Philippine
amphibian and reptiles is still uncertain. The gaps in
knowledge on the systematics of amphibians and
reptiles need to be addressed first before a
satisfactory estimate of the diversity is reached.
However, an estimated total of 359 species of
amphibians (101 species) and reptiles (258 species)
is now known in the country. Of the 359 species,
246 (68%) are endemic—currently the highest known
percentage endemism among vertebrates. The rate
of discovery of new species 1s likewise the highest:
a total of 36 new species (20 frogs, eight lizards,
and eight snakes), roughly 10% of the tortal
herpetofauna, has been discovered in the last ten
years.

The Philippine amphibian fauna consists of caecilians
(Gymnophiona) and frogs (Anura). The caecilians
are represented by two genera and the anurans are
represented by at least 23 genera. At present, a total
of 101 species comprised of three species of
caecilians and 98 species of frogs are recognized.
There are no known endemic genera. However,
endemicity at the species level is exceptionally high:
79 of the 101 species (78%) are found only in the
Philippines.

The reptilian fauna is composed of terrestrial turtles
(six species), marine turtles (five species), lizards (124
species), terrestrial snakes (106 species), marine snakes
(15 species), and crocodiles (two species). This diverse
and complex group is divided into 17 families and
is represented by at least 83 genera. Approximately
258 species occur, of which 170 species (66%) are
endemic to the Philippines.
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Figure 7. Terrestrial and marine biodiversity corridors.
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Figure 8b. Conservation priority sup-areas for plants
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Figure 9. Conservation and research priority areas for arthropods
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Figure 10. Conservation priority areas for amphibians and reptiles
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Figure 11. Conservation priority areas for birds
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Figure 12. Conservation priority areas for terrestrial mammals
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Figure 13. Conservation and research priority areas for inland waters
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Figure 14. Marine conservation priority areas
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Figure 15. Conservation priority areas for reef fishes, corals, molluscs and mangroves
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Figure 16. Conservation pricrity areas for dugongs, cetaceans, seagrasses and seaweeds
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Figure 17. Conservation priority areas for whale sharks, elasmobranchs. and turtles
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Figure 18. Socio-economic pressures in terrestrial and inland water areas of biological importance
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Figure 19. Conservation efforts in terrestrial and inland water areas of biological importarce



The 2000 TUCN Red List includes 32 threatened
amphibians and reptiles in the Philippines, and
another ten species that are under lower threat
categories (Hilton-Taylor, 2000). The Critically
Endangered species include seven Plarymantis frogs,
one marine turtle, one freshwater turtle, and the
endemic Philippine crocodile. Amphibians dominate
the list while only nine species are reptiles. While a
good number of species in this list are genuinely
threatened with extinction, results from recent faunal
inventories show that some species in the list
apparently have stable populations and secured
habitats. It 1s clear that the status of the species in
such listings needs to be re-assessed periodically. The
general lack of data on the ecology, distribution,
population trends, and abundance of more than 85%
of the amphibian fauna and more than 90% of the
reptilian fauna impedes a more accurate assessment
of their conservation status.

Although no cases of extinction of Philippine
amphibians or reptiles have been documented, the
large-scale destruction of the lowland forest—now
almost completely gone in many parts of the
Philippines—suggests that part of the amphibian and
reptilian diversity might have been lost before it was
described. Similarly, cases of declines in amphibian
populations have not been documented in the
Philippines. One important reason is the lack of long-
term population studies being conducted on the
islands, except for a few attempts on Negros.

The most immediate and clear threat to the
herpetofauna is habitat destruction. Clearance and
tragmentation of the lowland dipterocarp forest and
even the lower montane forest affect more than 85%
of the fauna. In light of recent studies showing that
the highest diversity in forest frogs is found in the
montane forest, the common practice of converting
vast tracts of montane forest into large-scale
agricultural plantations (a popular example is the so
called “vegetable bow!” in the Cordilleras in northern
Luzon) will be detrimental to many endemic species.

Other important threats to the amphibian and
reptilian faunaare:

1. pollution of streams and rivers from mine
tailings, pesticides, and herbicides run-off;

2. over hunting (especially of monitor lizards);
3. introduction of alien and invasive species;

4. unregulated trade, particularly as pets and for
leather production; and

5. persecution and the unnecessary killing of
animals, most especially of reptiles, which exact
a heavy toll on the population of rare species.

A total of 69 reptile and amphibian priority areas
were identified, 62 Extremely High and seven Very
High (Figure 10).

BIRDS
Neil Aldrin D. Mallari

Between 1994 and 2001, four major publications
represented the latest information on the status of
birds in the country. These were Birds to Watch 2
(Collar et al., 1994), the Philippine Red Data Book
(Wildlife Conservation Society of the Philippines,
1997), which fine tuned the conservation status of
birds identified by Collar ez al. (1994), Threatened Birds
of the Philippines (Collar et al., 1999), and the Key
Conservation Sites of the Philippines (Mallari er al. 2001).
These publications illustrate a fine-scale level of
information that has been accumulated and analyzed
for bird taxa in the Philippines and can be used as a
starting point for broader biodiversity conservation.

The following accounts are summarized from Collar
et al. (1999) and Mallari er al. (2001). These volumes
are the first Red Data Book (RDB) and Important
Bird Areas (IBAs) published for any Asian country.
These two publications offer the latest and most
detailed information currently available on the status
of birds in the Philippines and the priority areas
identified through the IBA approach.

The latest tally of birds in the country stands at 576
species, of which 395 species are resident breeders,
meaning they nest and incubate their eggs in the
country, in contrast to non-resident breeders, which



are wintering migratory birds or vagrants. Of the
resident breeding species, 195 species are endemic
while 126 are restricted range species (range size
estimated to be <50,000 sq. km.)

Using a set of internationally agreed-upon categories
and criteria designed to identify areas that are of
global significance for biodiversity conservation, a
total of 117 IBAs were identified in the Philippines
(Mallari er al., 2001). These areas were selected to
represent the key habitats in all the major
biogeographic regions in the country. During the
PBCPP Regional Consultations and the National
Workshop, the 117 IBAs were further classified
based on the number of (IUCN) endangered
species, species richness, endemicity, and habitat into
the following bird priorities: 69 Extremely High; 46
Very High; and 2 Moderately High (Figure 11).

The most important habitats in the IBAs are lowland
and montane forests, with some wetland areas and
seabird colonies on oceanic islets. Lowland forests
are the most highly threatened habitat in many parts
of the Philippines, and most of the significant
remaining areas of lowland forest have therefore
~een selected as IBAs.

The Philippines supports a remarkable number of
zlobally threatened species for a country of its size,
znd virtually all of its territory is covered by Endemic
3ird Areas (EBAs), areas with two or more
restricted-range bird species which rely or are
confined to them, or Secondary Areas (SAs), areas
~which support one or more restricted range species
~ut do not qualify as EBAs because less than two
<oecies are entirely confined to them (Mallari e al.
22C1). It is therefore not surprising that almost all
- the IBAs in the Philippines are believed to support
~opulations of threatened species, and most of them
z.s0 support the restricted-range species that are
-maracteristic of an EBA or SA. The Philippines
cover seven Endemic Bird Areas (EBAs) and three
~zcondary Areas (SAs), with each EBA containing
nique concentrations of restricted-range bird species
~any are globally threatened) and a number of more
-1despread threatened bird species (many are
=zdemucs).

-~ majority of the islands has been explored
- -aithologically, but the information available for
—anv areas is incomplete or out-of-date. The
.=zdequacy in data is exacerbated by the pattern of
-:o1tat loss in the islands. The accessible parts of the
:s.znds previously visited by ornithologists are the
z-e2s that are the most accessible for logging and
:zriculture. Many of these areas where threatened

and restricted-range birds were previously recorded
have now lost their natural habitats.

Many IBAs have been selected from the most remote
and 1naccessible areas, where natural habitats have
survived, but where there is often little or no
information available. Of the 117 IBAs in the
Philippines, only 34 are considered relatively well-
known ornithologically, 20 are poorly known and
the information on the remainder is incomplete or
lacking. There is clearly a need for surveys targeted
at many of the most poorly known IBAs.

The major threat to the IBAs in the Philippines is
habitat loss from on-going large-scale land
conversions, particularly deforestation. In the 1970s
and 1980s, legal logging caused a very rapid decline
in forest cover. Another main threat to the remaining
forests is clearance for agriculture and illegal logging.
Other significant pressures are caused by the impacts
of development of human settlements and roads,
the collection of firewood and other forest products,
mining, forest fires, the drainage of wetlands, and
hunting,

There is evidence that habitat is being lost due to
permanent and shifting agriculture (84% of IBAs),
logging (76%), encroachment of human settlements
in or near the IBAs (45%), mining (19%),
developments for roads (19%) or tourism (9%), and
draining of wetlands for agriculture or for fisheries
(7%). These threats often work in synergy, and thus
it is difficult to clearly differentiate the results of
one threat from another. One cause of habitat loss
often is a precursor of another, for example, after
logging concessions have depleted an area of much
of its hardwood, the improved access (e.g., along
logging roads) allows an influx of marginalized
farmers to continue to clear the forests through
shifting agriculture or kaingin farming.

At present, it is difficult or impossible to adequately
protect areas in many parts of the Philippines because
of the enormous pressure on the natural
environment from the activities of landless people
trying to make a living. Action is required at the
national and regional levels to address the needs of
these people, including the implementation of the
National Land Use Plan, coupled with a genuine land
reform program.

Other factors have a more direct effect on the fauna
or flora. These include hunting for trade, trophies,
and meat (57%), and collection of large quantities
of firewood (including charcoal) and other fores:
products like rattan, peat moss, wild orckids, and



plants (46%). Other factors fall under the category
of natural causes like typhoon, volcanic eruptions,
El Niflo, landslides due to earthquakes (7%), and
forest fires (16%). The threats to some 13% IBAs
are unknown.

MAMMALS

Blas R. Tabaranza Jr., Ruth Grace Rosell-Ambal, and
Perry S. Ong

The Philippine archipelago is home to one of the
greatest concentrations of mammalian diversity in
the world and the greatest concentration of endemic
mammals in the world on a per-unit-area basis. The
most recent inventory of mammals includes 179
species of terrestrial mammals, 111 of which are
endemic, and 25 marine mammals, for a total of
204 species of mammals occurring in the country
(Heaney and Regalado, 1998; Tan, 1995; Aragones,
this report).

Most major islands in the archipelago had been
subjected to periodic and-geographically diverse
sampling for overa century. This might lead to the
conclusion that the Philippine terrestrial mammals
are well studied (Heaney et al., 2001). However, in
the last 15 years, field researches, mostly at high
elevation areas, have found new species, in particular
of murid rodents, in Luzon, Mindanao, and
Mindoro. Moreover, several new species have been
discovered in small oceanic islands such as Sibuyan
(five new species) and Camiguin (two new species),
catapulting these islands to a new status as centers
of mammal endemism (Heaney and Mallari, 2001).
These recent discoveries demonstrate why it cannot
be assumed that all centers of endemism in the
Philippines have been documented. Further basic
field research is urgently needed in both the large
and small islands.

The mammal assemblage in the Philippines is the
eighth most threatened in the world, with 50
threatened species (Hilton-Taylor, 2000). Two earlier
lists of threatened mammals by the IUCN (Baillie
and Goombridge, 1996) and by the Wildlife
Conservation Society of the Philippines (WCSP,
1997) showed 49 and 51 mammalian species,
respectively. The two lists differed because the WCSP

list included several unnamed species and new data.

Based on information collected over the last 15 years
and continuing evaluation of the status of threatened
terrestrial mammals, 52 threatened species and one
possibly extinct species have been identified (Heaney
and Mallari, 2801). In their list of threatened species,

Heaney and Mallari (2001) include 21 species not
on the 2000 IUCN Red List (Hilton-Taylor, 2000)
and six other species that have not yet been formally

described. Nine species were included because of
new information, while an additional six non-
endemic species were added to the list because their
Philippine populations are under threat. The list of
threatened mammals is expected to grow in view
of the continuing habitat destruction and as
remaining small populations begin to suffer the
effects of reduced population size. Many endemic
mammals have very limited distribution and require
mostly good forest to survive.

Based on expert opinion and the available
information on the distribution of Philippine
terrestrial mammals, a total of 60 priority areas for
mammal conservation and research were identified,
taking into consideration concerns for biogeographic
representativeness (Figure 12). The 60 areas were
given scores and ranked according to priority. To
facilitate ranking, the experts used information on
the range of habitats present and the degree of
disturbance in the identified areas, the number of
threatened species (best estimates that fit in the TUCN
categories), species richness, the number of
endemics, and the confidence level of experts (how
much is known about the area). Since all 60 areas
were already identified as conservation priorities, the
group classified the areas as Extremely High (EH)
or Very High (VH) mammal priority areas. Using
confidence level, amount of information known
from a specific area, and research priorities as
additional parameters, 28 areas were designated as
Extremely High Mammal Important Areas while 32
areas were designated as Very High Mammal
Important Areas. The terrestrial mammal priority
areas covered almost all the remaining primary forest
and natural vegetation in the country.



Inland Waters Group

Adelina C. Santos-Borja

The Philippines lies within the Pacific Ring of Fire
and is a geologically active country. Volcanic
processes and crustal and fault movements caused
the formation of a number of lakes such as the Seven
Crater Lakes of San Pablo City, Laguna de Bay, and
Lake Danao in Leyte (Punongbayan et al., 1998).
Other lakes were formed through stream processes,
dissolution of rocks, down slope or mass
movements, and shoreline processes, which led to
the formation of major river systems. The inland
waters group identified a total of 211 lakes, 18 major
rivers, and 22 marshes, swamps, and reservoirs. The
largest river is Cagayan River in Region 2 with 82
tributaries and a drainage area of 25,649 km?.

Most lakes in the country are at various stages of
eutrophication. Many were invaded by introduced
species long before their native flora and fauna were
known. Thus, endemic species might have existed
prior to human-caused environmental changes. These
tactors, along with the lack of baseline data such as

lake size and depth, make it difficult to conduct an .

assessment. Moreover, the information that is
available needs to be validated as different sources
zave different figures.

Species inventories of Philippine wetlands include
1.616 species of aquatic plants and 3,675 species of
zquatic fauna (DENR, 1997). However, all wetland
soecies, including those with marine or brackish water
-afluence, are counted in this inventory. In relation
1> the extent of inland waters in the country,
-iological data is meager and unevenly represented.
~his 1s because a broad range of diverse expertise is
=zeded and a considerable amount of financial
-zsources 1s required to undertake detailed biological
_mvestigation, even on the larger lakes only. Most
zvallable information consists of mere listings of
1= aquatic biota without the necessary ecological and
-:odiversity assessment.

A majority of Philippine lakes were formed through
~2lcanic activity and thus are completely landlocked:
~z:s hasled to the evolution of endemic species in
--zse lakes. For example, 13 endemic species and
:-ree endemic genera of Cyprinidae were identified
. _anao Lake, a central feature in the volcanic district
-2 -1e Lanao Plateau (Herre, 1924). This led to the
:-~.clusion that the isolation took place a long time
:z2. Later, 17 endemic cyprinid species flocks in Lake
_znao were identified, 12 species of which were
= -t found earlier (Bleher, 1994), making cyprinids
=== onlv fish species flocks in the entire oriental region

(Davies et al., 1990). However, the eleotrid
Hypseleotris agilis, an endemic species 1n Lake Mainit,
has been introduced to Lake Lanao. This species
was found to prey on the endemic cyprinids and is
therefore considered a major cause of the decline
and disappearance of these fish flocks in Lake Lanao.

Taal Lake is the only habitat of the world’s only
freshwater sardine, Sardinella tawilis. The bleniid
Omobranchus ferox is also endemic to the lake (Bleher,
1996), though the latter was not listed as such in Fish
Base (1999).

Some fish species are considered very important in
certain inland waters, such as pigek (Mesopristes
cancellatus) in Cotabato River and its tributaries and
the ludong (Cestreaus plicatilis) in Cagayan River and its
tributaries. The latter is an expensive catadromous
fish considered endemic to Regions I, I, and CAR
by the BFAR-NIFEDC (National Integrated
Fisheries Technology Development Center),
although it is not listed as such in Fish Base (1999).

Pollution from domestic, industrial, and agricultural
sources is the major reason for biodiversity loss in
inland waters, causing water quality problems like
massive algal blooms and oxygen depletion. Oil spills
also have negative impacts on the quality and quantity
of aquatic organisms. The polluted waters of the
Pasig River, the only outlet of Laguna de Bay, prevent
the free passage into Laguna de Bay of the larvae
and young of migratory fishes, as well as the seaward
migration of spawning adules (Villadolid, 1932).
Recent stock assessment in Laguna Lake showed that
brackish water species such as Scatophagus argus
(kitang) are no longer found in the lake (Palma ez a/.,
1997). The diversion of rivers for irrigation and the
construction of dams has affected the movement
of migratory fish species, dried some riverbeds, and
changed the habitat of the riverine flora and fauna.

Introduction of invasive alien species has seriously
affected biological diversity and led to the loss of
some endemic species. The introduction of the goby
Opbhieleotris agilis (Bleher, 1994) and later of the
eleotrid Hypseleotris agilis in Lake Lanao hasled to
the extinction of 13 endemic species of cyprinids
(Primavera, undated; Bleher, 1994) and, through
predation, the decline in the population of the
surviving species (Bleher, 1994; Mercene, 1997).
Other invasive alien species with negative impacts
on inland waters are the Thai catfish Clarias batrachus.
which displaced the native catfish Clarias macrocephalus.
and the golden apple snail Pomacea canalicilata from
the United States, which displaced the native snail
Pila luzonica (Guerrero, 2001).



