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NoTice To AUTHORS

The SiLIMAN JOURNAL welcomes contributions in all fields
from both Philippine and foreign scholars, but papers should
preferably have some relevance to the Philippines, Asia, or the
Pacific. All submissions are refereed.

Articles should be products of research, taken in its broad-
est sense; a scientific paper should make an original contribution
to its field. Authors are advised to keep in mind that SiLLIMAN
JournAL has a general and international readership, and to struc-
ture their papers accordingly.

SILLIMAN JOURNAL also welcomes the submission of “Notes,”
which generally are briefer and more tentative than full-length
articles. Reports on work in progress, queries, updates, reports
of impressions rather than research, responses to the works of
others, even reminiscences are appropriate here. Book reviews
and review articles will also be considered for publication.

Manuscripts should conform to the conventions of format
and style exemplified in this issue. Whenever possible, citations
should appear in the body of the paper, holding footnotes to a
minimum. Documentation of sources should be discipline-based.
Pictures or illustrations will be accepted only when absolutely
necessary. All articles must be accompanied by an abstract and
must use gender fair language. All authors must submit their
manuscripts in duplicate, word-processed double-space on good
quality paper. A diskette copy of the paper, formatted in MSWord
6.0 should accompany the submitted hard copy.

The Editorial Board will endeavor to acknowledge all sub-
missions, consider them promptly, and notify authors of its deci-
sion as soon as possible. Each author of a full-lengch article is
entitled to 25 off-print copies of his/her submitted paper. Addi-
tional copies are available by arrangement with the Editor or
Circulation Manager before the issue goes to press.

EDITOR’S NOTES

We are [ s who will not turn to princess
We will no: ¢ ou.rgrecn mdsb'ppe y skir
& \ forone s Pﬂ’elﬂ ain s sm

'f:v S ;havena : W’é ] natm‘m
“aceprdio ) W&bm

2. We prefer mhe

‘l LO £I1€ WALCTL 100 " i "'-'.-1'
reflected; contemplating how the sun,
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¥ Keep your magic. We are not such fooIs...
fWe may begin from the same tadpoles, but
we’'ve thought a bit, and will not turn to men.

from REBELS FROM FAIRY TALES, Hyacinthe Hill

IN THIS ISSUE: According to legends, Cellini, the great Italian
Renaissance goldsmith wept because he knew he could never equal the
filigreed golden beauty in the toad’s eye.! To experience some of the
sense of mystery and passion that biodiversity conservation can en-
gage among its advocates, I have had to turn—strange as it may seem—
to literature, the ground most familiar to me, in secking inspiration
for this editorial. I have purposely chosen Hyacinthe Hill's Rebels from
Fairy Tales not merely as a decorative complementary piece to the ex
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quisite photographs that grace both the cover and the frontispiece of
this issue; nor for its humor in order to dispel some of the gloom chat
the threat of extinction causes us to feel, or to distract our consetva-
tionists, nacuralists, and field biologists from the serious business of
saving this plundered planec. Indeed, to use a poem as the philosophi-
cal underpinnings for the thematic design of a collection of scientific
papers is to invite among serious-minded readers questions about how
this poem might contribute to our survival or extinction, which is the
purpose of this collection. Indeed, some of them might be moved to
ask what bearing does the science of ecology have on literary studies or
for that matter, vice versa? Or what crossings are possible berween
literary studies and environmental discourse? Needless to stress, to
doubt the wisdom of such a choice is to negate the fundamental con-
nection between the human and the natural world.

In this litcle fable, the author invites us on an imaginary excur-
sion into the natural world through the eyes of a frog. From the Rus-
sian formalist literary tradition, this device is known as ostranenie? or
quite simply, defamiliarization, the object purpose of which is to render
the familiar unfamiliar in order to provide readers a fresh experience
such as, in this poem for instance, a new way of looking at nature and
the values that are assigned to or denied it, or the way it envisions the
relationship between humans and nature. Specifically, it provides an
opportunity to examine the metaphorical porcrayal of nacure in a po-
etic genre and how such artistic construction has come to shape our
current perception of the environment. Suffice to say that the message
of chis little fable is self-evident—materialism, environmental degra-
dation, species extinction, ozone depletion, issues which are at the heart
of biodiversity conservation programs.

The point of this fable then is to foster awareness of the
ethical and aesthetic questions engendered by environmental
crises and the role of language and literature in conveying val-
ues with profound ecological ramifications. It is here to estab-
lish significant links between literary and scientific approaches
to the environment. Finally, the reason for its being here is to
suggest yet one more way, still one more route through which
we may contribute to the daunting but urgent task of conserva-
tion by understanding the interdependencies inherent in the
connection between humans and nature.

Silliman Journal Vol. 42 No. 1 2001
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In editing this parcicular collection, I find myself in a mediac-
ing position berween science and literature. While this interdiscipli-
nary link affords me the opportunity to integrate my personal intellec-
tual interests and my political commitments, it also grants me the
special privilege of having one foot in literature and the ocher, albeit
vicariously, on the ground. Part of my agenda as editor of this special
issue is to use this interdisciplinary approach to make sense not just of
our relation to a text, but to the natural and physical world in which
the text as well as its reader exist. In an era of intensifying ecological
crisis and increasing social conflict over the management and distribu-
tion of natural resources, it will not be a misguided effort to forge vital
connection between literary and scientific approaches to the environ-
ment.?

CREDV GRED

Meanwhile, to turn now to the pressing concerns of this vol-
ume, survival is what this issue is all about and our message is one of
hope, for there can be no other. As the legendary Stephen Hawking
reassures us, “there is still a great deal we don’t know or understand
about the universe but we may not be forever doomed to grope in the
dark,” in our case, for as long as there are groups like the Wildlife
Conservation Society of the Philippines and there are conservationists,
field biologists, naturalists such as those represented in chis volume
who will light our way in the dark, and there is a medium like Si/liman

Journal to spread the splendid news.

This volume compiles into a special issue the proceedings of
the 10* annual Symposium and Scientific Meeting of the Wildlife
Conservation Society of the Philippines, Inc. on the theme “Biodiversity
Research and Management: Ten Years of Progress and Ten Years of
New Challenges” held at Silliman University on April 2001. A pro-
fessional organization of wildlife researchers, managers, scientists, and
conservationists, the WCSP is dedicated to protecting and promoting
a world rich in wildlife. Through its pioneering work in ¢cnvironmental
education, collaborative research, and exchange of expertise through
technical assistance and training, it aims to raise public awareness about
caring for nature in order to sustain biological diversity.

The articles in this collection address the discurbingly acceler-
ating biodiversity loss by focusing on some of the key issues and pro-
grams in biodiversity conservation that have been undercaken in this
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country over the last ten years. Collectively, they illustrate the highly
complex and multifaceted task of conservation and demonstrate how
widespread the problem, how daunting the task. Individually, each
article is a record of huge efforts, endless patience, and passionate com-
mitment of their respective authors to biodiversity conservation. Echo-
ing Rachel Carson, the authors in this volume remind us that while it
took “millions of years to produce the life that now inhabits the earth—
cons of time in which that developing and evolving and diversifying
life reached a state of adjustment and balance with ics surroundings,”
it took but a remarkably short space of time for che thoughtlessness
and greed of humans to plunder this planet and leave it reeling from
their depredations.

In keeping with the conference theme, the article on the Stare of
Philippine Herperelogy and the Challenges Jor the Next Decade by Rafe M.
Brown, Arvin C. Diesmos, and Angel C. Alcala opens this issue with a
critical assessment of the state of herpetological scudies in this country
and the dramatic developments in research on Philippine species, es-
pecially amphibians in the last 10 years. The paper, however, does not
only confine itself to an objective assessment but also comments on
the moral, philosophical, and political aspects of biodiversity and the
strategies for conserving and protecting it. Ironically, as the paper points
out, the rapid progress made in the identification of previously unrec-
ognized species has not only rendered even recent field guides out of
date, but has also outpaced the current efforts in comprehensive taxo-
nomic investigations. In the several attempts that have been made to
assess the current status of threatened Philippine amphibians and rep-
tiles in the last decade, the general lack of knowledge, the dearth of
basic baseline data, the absence of a coherent program, public disincer-
est, and bureaucratic obstacles to research have been cited by the au-
thors as among the most difficult challenges of conservation work in
thiis country.

Following pretty much along the same line, Lawrence R.
Heaney's article, A Decade of Research on Philippine Mammals: Progress
and Challenge critically examines the state of research on Philippine
mammals over the last 10 years and reviews the importance of such
studies for the improved understanding of native land mammal spe-
cies. On the one hand, Heaney’s paper acknowledges a number of
significant studies that have yielded equally significant data on the

Silliman Journal Vol. 42 No.1 2001
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conservation status of mammals, distribution, and abundance for most
species that field biologists need in order to estimate their decline. At
the same time, it also underscores the urgent need for more essential
information to guide crucial conservation strategies.

In the next article on the Negros Rainforest Conservation Project:
Fast, Present, and Future, Craig Turner, Eleanor Slade, and Gerardo
Ledesma introduce the work carried out by the Negros Rainforest Con-
servation Program to promote the development of an integrated, com-
munity-driven conservation initiative for the sustainable management
of the biodiversity of the North Negros Forest Reserve. Many of the
projects, and much of NRCP’s accomplishments, have been achieved
in collaboration with the Coral Cay Conservation of the United King-
dom. Together, their collective efforts are aimed at gathering valuable
biodiversity inventory data, and promoting the use, maintenance, and
enhancement of the knowledge, innovations, and practices of local
communities that conserve and use biodiversity.

The next article by Rafe M. Brown and Arvin C. Diesmos on
the Application of Lineage-Based Concepts to Oceanic Island Frog Populations:
The Effects of Differing Taxonomic Philosophies on the Estimation of Philip-
pine Biodiversity goes against the grain of conventional practice in taxo-
nomic studies to argue for the adoption of the Evolutionary Species
Concept or the General Lineage Concept for estimating species diver-
sity and endemism in the Philippines. As the authors maintain, the
application of these concepts results in the recognition of taxa in a
manner that is logically consistent with known evolutionary history,
given the unique geological history of the islands of the Philippines.
The application of lineage-based concepts, according to the authors,
has one more strength and that it can reinforce more realistic esti-
mates of Philippine diversity and hence promote conservation efforts.

Jodi L. Sedlock’s article on the Autecology and the Conservation of
Insectivorous Bats on Mt. Makiling, Philippines provides important infor-
mation on habitart use, diet, foraging mode, reproductive timing, and
roosting preferences of 22 species of insectivorous bats the author studied
on Mt. Makiling. In this paper, the author also examines the potential
adverse effect of habitat disturbance and loss on coexistence mecha-
nisms, such as habitat selection and the partitioning of resource abun-
dances, which maintain local bat diversity

The following article by Carlo C. Custodio and Norma M.

Silliman Journal Vol. 42 No. 1 2001



10 Pioquinto

Molinyawe on The Nipas Law and the Management of Protected Areas in
the Philippines: Some observation and Critique is a critical review of che
National Integrated Protected Areas System whose passage into a law
in July 1991 represented a significant breakthrough in the manage-
ment of protected areas in this country. The authors claim that despite
the grand objectives of the NIPAS Law, its actual implementation re-
mains contentious. The authors’ critique focuses on the salient points
of the NIPAS, examines some of the inherent weaknesses in its provi-
sions, and analyzes the problem areas that the authors believe impede
the effective compliance of its requirements.

Finally, chis collection includes in the section on Nozes an insti-
tutional report by Angelita M. Cadelifia and Mirasol N. Magbanua on
The Centrop Experience: Past, Present and Future to present some of the
accomplishments of the center in the area of community-based
biodiversity conservation, wildlife conservation, breeding and man-
agement, environmental awareness, and advocacy campaigns. Lend-
ing a poignant note to these accomplishments is the specter of chronic
shortage of resources—one of the challenges of conservation work in
this councry—which makes the Center’s successes all the more remark-
able.

By way of concluding the presentation of these arcicles, let me
reiterate some of cthe salient issues in conservation, among the many
that have been raised in this collection. The articles in chis volume
stress in varying degrees of urgency the serious threat to the environ-
ment posed by ecological degradation and its corollary—Dbiodiversity
loss. In order to bring about sustainable resource conservation and
management, the articles propose the adoption of several different
approaches for managing our forests and biodiversity.

First and foremost, the auchors, despite the diversity of their
specializations, are unanimous in underscoring the importance of for-
mulating initiatives for conservation and management of resources that
derive from a set of clear objectives, well-defined mechanisms for ac-
tion, and a strong commitment from all stakeholders. As practicing
conservationists, the authors rightly recognize chat halting the process
of degradation and species loss requires specialized solutions and an
understanding of ecological processes. Second, the articles uniformly
advocate for a more involved participation of communities and giving
them greater autonomy, roles, and responsibilities in the management
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and conservation of resources. A third strategy presented in this collec-
tion calls for the appropriate conservation of important ecosystems
and habitats as a necessary precondition for maintaining viable
populations of species, whether plant or animal. Fourth, at least three
of the articles put forward an impassioned argument for undertaking
intensified ecological surveys and taxonomic investigations needed to
constitute an adequate data on species diversity, population, locations
and extent of habitat, major threats to different species, among others,
as basis for designing a proper strategy for conservation. In this re-
gard, the importance of mapping the protected areas of the country
showing their contiguity with the existing reserve and protected areas
in order to provide a way for determining possible corridors, habitat
contiguity, and buffer zones, as well as facilitate biodiversity conserva-
tion cannot be overemphasized.

Finally, the issues of wildlife trade and the need to control it through
better enforcement and implementation of wildlife protection acts, review of
existing governmental policies, and education campaigns; the use of voluntary
action through the involvement of local communities in order to complement
government efforts and also to play the role of environmental watchdogs capa-
ble of influencing public policies; the involvement of the private sector; and,
information networking for effective generation and dissemination of data
have all been addressed, in varying degrees of emphasis, in this collection.

These articles represent the authors’ courageous standpoints as well
as commitments to their convictions and to their communities. They exem-
plify moments of assertion—moments of living out loud when discovering
what they believe in and acting on it becomes paramount in their lives. Through-
our this collection, the authors have not only told us about their projects, but
about their own stories—about themselves. Individually chey give voice to che
human capacity to make sense of things and to construct a meaningful and
well-measured life, a life whose commitments they are willing to make public.

It is my hope that readers of these articles will be encouraged by what
they have read here to look at the world around them—and to do so with
renewed interest, enhanced competence, and deepened pleasure because of
what is suggested in these writings about moral responsibilities and a sense of
stewardship for the environment. Through this collection, we too might ac-
cept the challenge to contribute to the urgent task of conserving biological
diversity.

Silliman Journal Vol. 42 No.1 2001
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With much pleasure I turn now to my other duty as Chair of
the Editorial Board of Silliman Journal for the pleasant task of wel-
coming and introducing the new overseas specialists who will serve as
international members of the Editorial Board. They are Dr. Rozzano
C. Locsin, Dr. Marc L. Miller, Dr. Alison J. Murray, Dr. William F.
Perrin, and Dr. Marcy E. Schwarrz.

Dr. Rozzano C. Locsin is an Associate Professor of the College
of Nursing at the Florida Atlantic University in Boca Raton, Florida.
Himself a regular contributor and reviewer of this journal, as well as
other various international nursing journals, Dr. Locsin has been a re-
cipient of the Fulbright Scholar Award to Thailand and Uganda. In
recognition of his achievements in the field of nursing education both
in this country and outside, Silliman University awarded him the Out-
standing Sillimanian Award a few years ago. In time for Silliman Uni-
versity’s centennial celebration in August last year, Dr. Locsin recurned
to his Alma Mater to launch his book, Advancing Technology, Caring,
and Nursing published by Auburn House in Connecticut,

Dr. Marc L. Miller is a Professor at the School of Marine Af-
fairs of the University of Washington. A specialist in Maritime anchro-
pology, Dr. Miller’s distinguished career branches out to cognitive an-
thropology, anthropology of work and leisure, social and cultural
change, coastal zone management, fishery management, environmen-
tal protection, and recently, ecotourism—interests that brought him
to Silliman campus as Visiting Lecturer at the Department of Anthro-
pology and Sociology in the first semester of Jast year.

Dr. Alison J. Murray is a personal friend from my University
of Sydney days. When I entered the Southeast Asian Studies Depart-
ment of the University of Sydney as a doctoral student, she was then a
postdoctoral fellow on the final stages of completing into a book her
provocative doctoral thesis on the life of sex workers and traders in

Jakarta. Oxford University Press in Singapore published this book, No
Money No Honey: A Study of Streer Traders and Prostitutes in Jakarta in
1991. Dr. Murray’s varied areas of specialization, as fascinating as the
person that she is, and informed by cultural studies perspective, in-
clude East Timor and Indonesia, Southeast Asian urban social geogra-
phy, subcultures and performance, sexuality, sex work, HIV and AIDS
discourses, AIDS and development, queer theory, iconography and the
body, and cultural anthropology. Dr. Murray is back as Lecturer in our
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old department, the Southeast Asian Studies Department of the Uni-
versity of Sydney, with a new book, just as provocative as the first,
entitled Pink Fits: Sex, Subculture & Discourse in the Asia-Pacific pub-
lished by Monash Asia Institute, Monash University, Melbourne.

Dr. William F. Perrin is a Senior Scientist (Supervisory Fishery
Biologist-Researcher), at the Southwest Fisheries Science Center, La
Jolla, California. Dr. Perrin’s distinguished repucation rests on his ex-
tensive research on marine mammals. In particular, his areas of spe-
cialization include population biclogy of cetaceans (morphological and
molecular systematics, ecology, population assessment, growth and
reproduction). He is professionally affiliated with the American Soci-
ety of Mammalogists; Society for Marine Mammalogy; Research As-
sociate in Marine Mammals, Los Angeles County Museum; Research
Associate in Vertebrate Zoology, Smithsonian Institution; Adjunct Pro-
fessor, Marine Biology, Scripps Institution of Oceanography. Among
the many scientific committees that have the good fortune of his de-
voted service as member include the Species Survival Commission,
IUCN; Scientific Councilor, Convention on Migracory Species of Wild
Animals; the Scientific Committee, International Whaling Commis-
sion; the Marine Mammal Project, U.S.-Russia Envir. Agrme.; Chair-
man, Cetacean Specialist Group, TUCN, 1984-1990; and the Com-
mittee of Scientific Advisors to U.S. Marine Mammal Commission.

Silliman Journal has Dr. Laurie Hutchison Raymundo to thank
for this introduction to Dr. Marcy E. Schwartz, Associate Professor of
Spanish and academic director of the Latin American Studies Program
at Rutgers University in New Jersey. Dr. Schwartz has published on
writers from the Southern Cone and Peru, and studies on urban narra-
tive, the politics of translation, and the interaction of literature and
other arts in Latin America. She has published two books, Wiizing Paris:

Urban Topographies of Desive in Contemporary Latin American Fiction, and
Voice-Overs: Translation and Latin American Literature (SUNY Press). She
is currently working on photographic and literary collaborations.
Silliman Journal is singularly honored to have the participa-
tion of these distinguished scholars and academics in the International
Editorial Board. My colleagues in the Editorial Board join me in ex-
tending this warm welcome to them as we look forward to a produc-
tive period of collaboration and journal publication. Starting this year,
Dr. Locsin, Dr. Miller, Dr. Murray, Dr. Perrin, and Dr. Schwartz join
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Dr. Eberhard Curio and Dr. Lester Edwin J. Ruiz in our international
editorial board.

Much of what we have achieved in the last chree years since
we started inviting overseas specialists would not have been possible
without the involvement of Dr. Efren N. Padilla, Chair of the Sociol-
ogy Department of the California State University ac Hayward, Dr.
Hernane Meiiez of the Smithsonian Insticution in Washington, D. C.,
and Dr. M. William Steele, Director of the Institute of Asian Cultural
Studies at the International Christian University in Tokyo. Our im-
measurable debt to them for generously sharing their time and exper-
tise with Silliman Journal.

Ackrowledgments

Editing a journal is 2 monumental task that an editor cangot
accomplish alone. It calls for the dedication and involvement of many
people from the gathering of manuscripts to the realized product. Thus
a collection of this kind and complexity is invariably a collaborative
undertaking.

In my many other debts, more than there is space to repay, 1
want particularly to acknowledge the authors in this collection for their
intellectual energy and receptivity to critical feedback, their diligent
and inspired revisions, and their patience during the long months it
has taken to bring this issue to press. In editing their work they have
allowed me to enter their world and experience, even if only vicari-
ously, the passion that animates their scientific inquiry. In trying to
follow, in my mind, the trail they are blazing in the name of conserva-
tion across 7,100 islands of this archipelago republic to remote places
I have heard only for the first time, I am dazzled. Theirs is the work,
mine the pleasure of participation.

It gives me great pleasure to acknowledge cthe brilliance and
perspicacity of our reviewers for whom any author would have been
grateful. Some of them went to extraordinary lengths to provide the
authors with substantial, insightful, and generous commentary, often
straight into the text to provide preliminary editing, sparing me many
hours of editorial work. In our experience of journal publication, their
promptaess in returning the manuscripts to their respective authors is
astoundingly without precedents.
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As usual, Prof. Eberhard Curio has been unfailingly, inestima-
bly helpful. Solely through his invaluable efforts, I have been intro-
duced, from among his extensive network of connections, to some of
the most critically perceptive yet generous readers and reviewers who
demonstrated great skill and tact in reading the manuscripts. His pas-
sion for conservation has offered me a model of intellectual rigor and
commitment to aspire to.

The pressure at times was unbearable, the work too exacting
and exerted multiple demands on one’s energies. During those times,
I found an unexpected reservoir of encouragement in a friend I have
yet to meet in person. Working with her on this volume has been a
serendipitous turn of events. To Maren Gaulke, whose devotion to con-
servation is matched only by her immense knowledge of herpetology,
for having been the unexpected exhilaration that she was—inadequate
words of thanks.

Several colleagues and friends have made the preparation of this
enormously challenging project worth every frustrating moment. Much
appreciation goes to my colleague and technical editor, Philip van Peel,
whose good humor and equanimity under stress saw us through the
inevitable agony and uncertainty associated with this project. His crea-
tive vision and aesthetic sensibility transformed the manuscripts into a
beauciful and useful volume and gave its cover an exquisite, eye-catch-
ing appeal, despite my constant interference.

The beautiful photograph of the Negros cave frog (P_spelaeus)
that graces this issue’s cover is Rafe Brown’s contribution to this vol-
ume. Prompt in returning revisions, receptive to critical feedback, can
be relied on to keep promises, and quick to offer his expertise, Rafe is
every journal editor’s dream contributor. To him—the other unexpected
exhilaration of this project—sincere thanks extend well beyond this
page.

The fine photographs that inspired my editorial notes are from
Dr. Angel C. Alcala—his support of Silliman Journal illuminates our
continuing efforts to maintain SJ's international scandard as a schol-
arly publication.

Much of the actual running around and the gathering of manu-
scripts were the deeply-appreciated contribution of Cynthia N. Dolino
who ably connected us with the Biology Department, the Silliman
University Angelo King Center for Research and Resource Manage-
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ment, and the contributors. Her calm presence and cheerful disposi-
tion during the critical stages of journal production kept us focused on
the project and on our deadline. The cave photo which provides the
backdrop (and the habitar) for the Negros cave frog in our cover is
from her.

As always Silliman Journal owes an immeasurable debr of grati-
tude to the Department of English and Literacure for providing it a
home, lending it an email address, and allowing it unlimited use of
equipment during journal production. During the weeks that the prepa-
ration of this volume had taken up all my energy and attention away
from my administrative duties as chair of department, my colleagues
showed only great understanding and unflagging support.

Just as I have been fortunate with colleagues at the Depart-
ment of English and Literature, I have also been equally blessed with
colleagues in the Editorial Board who sustain my creativity by letting
me be. Their confidence in my ability to deliver is the impetus behind
much of the creative impulse that has generated finished products such
as this.

Although there had been moments in the past when Silliman
Journal icself was threatened with extinction and we felt like endan-
gered species ourselves because of chronic budgetary constraints, at no
moment since I took over as editor and chair of the Edicorial Board did
I ever doubt that the university would sustain our effort. In our lasc
issue, I expressed the hope that President Agustin A. Pulido would
continue to demonstrate his Midas touch and I am happy to note in
this issue that he has not disappointed us. Wich his support, he has
ensured SJ's continued presence in the libraries of some of the most
prestigious academic institutions in the world. Now we can confidently
plan the next issues way ahead of time.

This issue is special in many ways—it is an aggregation of arti-
cles on a single theme; it features the proceedings of a specific confer-
ence or symposium, such as the WCSP; and it owes its life from the
generous endowment of the Wildlife Conservation Society of the Phil-
ippines. I thank the Biology Department, through its Chair, Prof
Mirasol N. Magbanua, for facilitating this grant. And finally, for giv-
ing us the finished product thar we expect it to be, many thanks to
Silliman University Press.

On a personal note, my facher, whose idea of conservation was
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filling our backyard with trees and bananas, walked with me thr(c)luﬁ_h
the pages of these editorial notes. Stroke has severely damage liS
body, deprived him of the ability to speak, and reduced our comlm;n -
cation to an extremely limited repertoire of body langL%age. Finding
the time to work on this volume in the midst of ch:a.mng'a dt;[l)_ar‘v
ment, preparing lectures, marking exams, and .fulﬁllmg. filial o }gg—
tions often meant staying in the office and working late into the mgkt
and on weekends. During this time, my father showed only remar C—I
able patience for my long hours of absences from horn.e and rem‘amfefy
my greatest fan even if this time he coulq only shake his f();)t }:0 islgr::ns
his pride at secing that, in doing this project, I have learned the less

he had taught so well:

The wounds of our time are not even ours.
They are onr children’s.
Such is our ignovance. We cannot see
The choke of refuse where the creek bends,
Or the fish die wheve the sea begins,
Or the feather or the fur stiff
When the black surf recedes.
Beyond the timber that we splinter
Into the implements of our ease,
Or crush into a pulp so we may write
Our little poems, we cannot see the flood,
The thinning air, the crumbling rockface,
And the futility of our words....™

Ceres E. Pioguinto

“ & ing the Sting.
! John Caddy, “Eye of the Toad” from Eating t o
4 1\ concept introduced by Viktor Shklovsky, based on his claun“that we
can never retain the freshness of our perceptions of objects. From “Art as a

. »
Technique. ) | .
iticis eview
3 Ursula K. Heise, “Science and Ecocriticism,” The American Book R

18.5 (July-August 1997). .
1 Mar]neYKilates, “Wounds of our Time,” from Water Poem, Tree Foem, in

Voices in the Wilderness: a special issue of Sands and Coral.
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THE STATE OF PHILIPPINE HERPETOLOGY AND
THE CHALLENGES FOR THE NEXT DECADE

Rare M. BrRowNyArvIN C. Diesmos, aND ANGEL C.
ALcALA

First, there is a great need for more new basic re-
search focused on biodiversity conservation, including system-
atics, ecology, behavior. and current patterns of distribution
and abundance. Without such fundamental information, con-
servation planning will be incomplete at best.

Heaney et al., 1999: 315.

The information needed to make sense of Asian
herpetology is not lurking in the literature: it is still out there in

the rice paddies and in the vanishing patches of montane for-
est.

Crombie, 1992: 593

ABSTRACT

T/ae herpetological fauna (amphibians and reptiles) of the Philip
pines is extremely rich in total species numbers, taxonomic diver-
sity, and percent endemism—especially when considered as a function of
available land area. The last 10 years of hevpetological research in
the Philippines have seen a dramatic increase in interest in tax-
onomy, biogeography, phylogenetic systematics, conservation, and
biodiversity of Philippine species, especially amphibians. In the
last decade, vver 50 previously unrecognized species have been
identified. Despite the publication of a recent Jield guide to the
amphibians of the Philippines, available species summaries and
diagnostic keys are curvently out of date because brogress has
been 50 rapid. Revisions of these works are needed but must await
the completion of several comprebensive taxonomic investigations
currently in progress. In gemeral, amphibians (especially ranid
frogs) have received mare attention than reptiles.
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During the same period, theve has been less activity in
ecological research and conservation, and little or no activity in
disciplines such as behavior, microevolution, reproductive biol-
ogy, or population biology. In this paper we review a few model
studies and point out where others ave badly needed.

Available biogeographic analyses, combined with new,
unpublished data, demonstrate that the distributions of amphib-
ians and veptéles in the Philippines have been strongly influ-
enced by the mid- to late-Pleistocene formation of several aggre-
gate island complexes as well as by climatic gradients assoctated
with elevation and anthropogenic disturbances (primarily de-
forestation). Each Pleistocene aggregate island complex is a major
center of biological diversity, and within these major (and sev-
eral other minor) land mass amalgamations, there exist numer-
ous sub-centers of endemism and diversity centeved on isolated
mountains or mountain vanges. Amphibians and reptiles may
represent particularly appropriate model organisms for the study
of these lesser centers of biological ovrganization due to their ten-
dency towards finer-scale differentiation and isolation on single
montane “islands” and mountain ranges. Several recent studies
have begun the process of integrating phylogenetic data, species
distribution data, and studies of the process of speciation on
unigque montane habitats, but many more ave needed. In par-
ticular, the field of molecular systematics stands out as an im-
mensely powerful set of tools that has yet to be tapped by conser-
vatrion biologists in the Philippines.

The last decade bas seen several attempis to asiess the
conservation status of many of the Philippines’ unique and pre-
sumably threatened amphibians and reptiles. These efforts have
been hampered by a general lack of knowledge, a paucity of basic
baseline survey data, a lack of integration, public disinterest,
bureaucraric obstacles to vesearch, and by limitations in resources.
The number one cause of amphibian and veptile population de-
clines clearly is catastrophic habitar destruction due to the ac-
tivities of humans.
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Introduction

Situated at the interface between the Oriental and
Australian faunal zenes is the largely oceanic island
nation of the Philippines. The Philippine islands are
home to a spectacular and diverse set of amphibian and
reptile radiations that have captured the attention and
imagination of diversity specialists and biogeographers
since the first accounts of Philippine herpetological di-
versity appeared in the scientific literature (2.2
Boulenger, 1882, 1894, 1920: Peters, 1863; Boettger,
1893; Taylor, 1915, 1918a, 1919, 1920a, 1920b, 1921,
1922a, 1922b; Taylor and Noble, 1924; Noble, 1931;
Schmidt, 1935). The career of Edward H. Taylor in the
1920’s (Taylor, 1975) brought the Philippines to the fore-
front of global appreciation of amphibian and reptile
diversity as one of the world’s major centers of
herpetological diversity and endemism. Later taxonomic
and biogeographic summaries (Inger, 1954, 1999;
Leviton, 1963; Alcala, 1986; Brown and Alcala, 1970a,
1978, 1980, 1994; Allison, 1996; Brown, 1997; Alcala
and Brown, 1998) further promoted the recognition of
the importance of Philippine herpetological diversity and
stressed the unique nature, evolutionary history, and
remarkable diversity of Philippine amphibians and rep-
tiles (see also Noble, 1931; Duellman and Trueb, 1994).

The last 10 years in Philippine herpetological research
have seen an increase in interest in a diverse range of studies
set against the backdrop of an emerging period of unprec-
edented taxonomic rediscovery, concern for conservation, and
an increase in appreciation for biodiversity. The purpose of
this paper is to review and analyze the past decade’s progress,
to consider its significance within the context of the history
of Philippine herpetology, and to identify prospects and
goals for future research and conservation.
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Composition of the last 10 years’ published literature

For this review we considered only published papers
(or ones that were, at the time of writing, accepted or in press)
and unpublished undergraduate honors, M.S. and/or Ph.D.
theses. We mention unpublished data (theses and a few pa-
pers in review or preparation) in some cases but we can in-
clude contracted reports, private papers, or other
pseudopublications that have not been or will not be peer re-
viewed. We have compiled 109 (see Literature Cited section)
scientific publications on Philippine herpetology from be-
tween the years 1990 and 2001 (Fig. 1). The annual publica-
tion rate has remained relatively stable, with notable excep-
tions (i.e., in 1995 numerous articles were published on rep-
tiles while many articles were published on amphibians in
1999 and 2000). The composition of the last decade’s pub-
lished record was markedly skewed towards research in sys-
tematics, taxonomy, biogeography, and species diversity (Fig.
2). The vast majority of the remaining studies consisted of
ecological (includes population biology and community stud-
ies) and conservation studies and only a very small fraction
addressed other subjects (e.g., information on Quaternary
herpetofaunal communities; Reis, 1999; Reis and Garong,
2001) or were popular articles that, in part, addressed
herpetological topics or biodiversity of amphibians and rep-
tiles (Heaney et al., 2000; Diesmos, 2000, 2001; Brown and
Alcala, 2000; Brown et al., 2002).

History of herpetological studies and species diversity in
the Philippines

The first published papers on Philippine herpetology
included the works of Boettger, Boulenger, Giinther, Mertens,
Peters, Weigmann, and Stejneger, among others (see Inger,
1954; Bayless and Adragna, 1997; Brown and Diesmos, this
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volume). This “age of discovery” in Philippine herpetology

marked the first exposure of the outside world to Philippine
herpetological diversity, and the papers that resulted were al-
most entirely descriptive in nature. The first worker to. con-
centrate efforts on a comprehensive review of Philippine
herpetofauna was Edward Harrison Taylor (1915-1975, see
Literature Cited). In his numerous taxonomic works, Taylor
recognized a total of 89 amphibians and approximately 253
reptiles. Later, Inger (1954, 1960a, 1960b:; see also Hoogstral,
1951) recognized 55 species of Philippine Amphibia, reduc-
ing the species level diversity of Philippine Amphibia by ap-
plication of the Polytypic Species Concept (see Brown, 1997;
Brown et al., 2000; Brown and Diesmos, this volume). In the
mid-1950s Angel Alcala and Walter Brown began a collabo-
rative review of most major groups of lizards (see also Inger,
1958, 1983; Musters, 1983; Inger and Brown, 1980) in the
Philippines and during the course of their field work, pub-
lished numerous additional species descriptions (see Litera-
ture Cited: Alcala, 1955-1986; Alcala and Brown, 1955-1999;
Brown and Alcala, 1955-1994; Brown et al., 1997-1999).
During the same period, Alan Leviton systematically
reviewed the contents of most Philippine snake genera in his
Contributions to a review of Philippine snakes series (Leviton,
1955-1983; see also Leviton and Brown, 1958; Inger and
Marx, 1965; Inger and Leviton, 1966; Gyi, 1970; McDowel,
1974; Malnate and Underwood, 1988). Alcala (1986; see also
Rabor, 1981) summarized some of this taxonomic work, rec-
~ognizing 66 amphibian and 205 reptile species (see also
Afuang, 1995; Gonzales, 1995; DENR and UNEP, 1997).
Progress was made towards a synthesis of species di-
versity by the unpublished works of R. I. Crombie (pers.
comm.). Crombie’s bibliography and annotated check-
list have served as the backbone of many working spe-
cies lists used by researchers in the Philippines in the
past decade.
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The work of A. Alcala and W. Brown later set the
stage for present studies that continue in collaboration with
A. Diesmos and R. Brown. Currently, we recognize a total of
101 species (78, or 77%, endemic) of Philippine amphibians
(Fig. 3) and an approximate total of 258 (169 or 65% en-
demic) species of Philippine reptiles (Fig. 4). That estimate
will surely increase by 10-20% in the coming years as nu-
merous undescribed species are named in ongoing taxonomic
reviews (R. Crombie, pers. comm; Diesmos, Brown, and
Alcala, unpublished data). Summaries of taxa described in
the last decade are presented in Tables 1 and 2.

The vast majority of papers during the last 10 years
of progress in classification and recognition of Philippine
herpetological diversity have been species descriptions (e.g.,
Ota and Crombie, 1989; Lazell, 1992; Wynn and Leviton,
1993; Alcala etal., 1998; Brown et al., 1995a, 1999a, 1999b;
Brown etal, 1997¢, 1999a, 1999b; Lanza, 1999; Gaulke, 2002;
Diemos et al., in review), redescriptions of poorly understood
taxa (Otaetal., 1993; Brown et al., 1997; Brown et al., 1998),
or clarifications of species boundaries (Ota et al., 1989; Brown
et al., 1998; Brown et al, 2000a, 2000b, 2000c, 2001;
Gumprecht, 2001). Additionally, several important papers
have taken the form of more comprehensive reviews of gen-
era or species groups (Gaulke 1992a; Dubois, 1992; Ota and
Ross, 1994; Inger, 1996; Bayless and Adragna, 1997; Fritz et
al., 1997; Brown et al., 1997a, 1997b, 1999b; Brown et al.,
2000a, 2000c; Brown and Diesmos, this volume; Brown and
Guttman, in press; McGuire and Alcala, 2000; Dubois and
Ohler, 2000; Veith et al., 2000; Helfenberger, 2001). All of
these studies have greatly increased recognized species di-
versity in the Philippines.

In amphibians, the greatest areas of activity have been
in ranid frogs. For example, in the Rana signata and Rana
everetti species groups, diversity has increased from two to
twelve species (Brown et al, 2000a; Brown and Diesmos, this
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volume; Brown and Guttman, in press) and platymantine ranid
frog diversity has increased from seven (Inger 1954) to more
than 25 species (Alcala and Brown, 1998, 1999). We now
know that the species diversity of Philippine flying lizards
(genus Draco, 10-12 species; McGuire and Alcala, 2000) is
closer to original estimates of Taylor (1922a, who recognized
11 species) than it is to later estimates of Inger (1983), who
recognized three species (see also Musters, 1983). In total,
over 50 previously unrecognized species have been identi-
fied in the past decade. Thirty-two of these have been for-
mally named or resurrected from the synonymies of wide-
spread polytypic species complexes (14 reptiles and 18 frogs).
At present, more than 15 endemic Philippine frog species
await description (Diesmos, Brown, and Alcala, unpublished
data), and we suspect that many more await discovery.
Some recent discoveries have been truly spectacular.
A new, very distinctive, endemic Philippine genus
(Parvoscincus) of scincid lizards was discovered in the last
decade (Ferner et al., 1997), and further generic subdivision
of one group of ranid frogs currently is underway (Brown et
al., unpublished data). Recognition of Philippine
herpetological diversity has not simply been a process of split-
ting closely-related species; in fact, higher levels of taxonomic
diversity are poorly understood in several key areas. The
phylogenetic affinities of Heosemys (= “Geomyda ) leytensis
and H. spinosa are unclear; generic revision of these taxa may
be required with on-going systematic studies (see Taylor,
- 1920b; Alcala, 1986; Timmerman and Auth, 1988; Buskirk,
1989; Iverson, 1992; Das, 1996a; Shaffer et al., 1997;
Gonzales et al., 1997; McCord et al., 2000). A separate ge-
nus, Coelognathus, has been resurrected to accommodate
Indo-Malayan ratsnakes (previously of the genus Elaphe;
[Leviton, 1979]), including four Philippine taxa (Heltenberger,
2001). Finally, the discovery of a spectacular new species of
frugivorous monitor lizard (Gaulke and Curio, 2001), pre-
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sumably closely related to the Philippine endemic Varanus
olivaceus, has captured the attention of herpetologists around
the world. These studies indicate that an enormous amount
of descriptive taxonomic work has yet to be conducted in the
Philippines before we can adequately assert that the coun-
try’s amphibian and reptilian species diversity is reasonably
well known.

The types of data utilized by amphibian and reptilian
taxonomists working in the Philippines have changed in some
cases but have remained the same in many others. Although
taxonomists are now distinguishing between species with
DNA sequence divergence data (McGuire and Kiew, 2001;
Brown et al., unpublished data), phylogenetic evidence such
as a species’ position in evolutionary trees (McGuire and
Alcala, 2000; Brown and Guttman, in press), fixed allozyme
differences (Brown, 1997; Brown and Guttman, in press),
ecological differences (Brown et al., 2000a, 2000c¢) and
behavioral differences (especially variation in acoustical ad-
vertisement signals of male frogs; Brown et al., 1997c, 1999a,
1999b; Brown and Guttman, in press), the majority of recent
taxonomic papers have used morphological data in the form
of character differences and comparisons of morphometric
measurements or ratios of body proportions (Brown et al.,
1997a, 1997b, 1997c, 1999a; Brown et al., 1995a, 1995b,
1999a, 1999b, 2000a, 2001).

Review of biogeographic studies of Philippine amphib-
ians and reptiles

The first attempt at a biogeographic summarization
of Philippine herpetofauna was Taylor’s (1928) chapter in
Dickerson’s Distribution of Life in the Philippines. Taylor
(1928) summarized the known species diversity at the time,
plotted the distribution of the genera throughout the archi-
pelago, and commented on possible dispersal routes. He also
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recognized the distinction between land-bridge (e.g., Palawan
Aggregate Island Complex) and oceanic portions (the remain-
der) of the Philippines, although his distinction was inferred
from distributional dati from the fauna and not explicitly from
a knowledge of channel depths or geological reconstructions.
Taylor also noted the presence of several Sunda Shelftaxa in
Palawan herpetofauna and the distribution of the more spec-
tacular Philippine radiations (lizards of the genus
Brachymeles, frogs of the genus Platymantis, and snakes of
the genera Oxyrhabdium, Cyclocorus, and Hologerrhum) con-
fined to the oceanic portions of the Philippines.
Later biogeographic summaries included papers by
Inger (1954, 1999) on amphibians, Leviton’s (1963) paper on
snakes, Brown and Alcala’s (1978) comments on gekkonids
and their summary of the biogeography of the archipelago’s
herpetofauna (Brown and Alcala, 1970a). Brown (1997),
Allison (1996), and Inger (1999) have summarized these data
in the larger context of SE Asia and the SW Pacific. Most of
these studies take similar approaches, namely the discussion
of the zoogeographic relationships of the islands as indicated
by calculation of faunal similarities (see also Brown and
Alcala, 1986 and Ferner et al., 2001). All of these traditional
summaries recognized most of the faunal subprovinces (five
to seven distinct Pleistocene Aggregate Island Complexes)
of Heaney (1985, 1986) as unique centers of biological ende-
mism. Thus, Inger (1954), Leviton (1963) and Brown and
Alcala (1970) all taxonomically recognized suites of endemic
“taxa on Luzon as separate from those of Mindanao or the
Visayas (as embodied by the known herpetofauna of Negros;
see Ferner et al, 2001) but fell short of acknowledging the
importance of the lesser studied deep water islands of
Mindoro, Sibuyan, Siquijor, Tablas + Romblon, Burias, is-
lands of Batanes and the Babuyans, Camiguin, and Lubang.
So, although endemic species were described from some of
these islands (e.g., frogs and gecko endemics of Babuyans,

Silliman Journal Vol. 42 No. 1 2001

L — P ——

The State of Philipine Herpetology 27

Camiguin or Tablas; Brown and Alcala 1967, 1974, 1978)
the explicit geological basis for the processes that may have
led to these patterns of species endemism had not been em-
phasized. However, although Inger (1954), Leviton (1963),
and Brown and Alcala (1967, 1970a, 1986) acknowledged
channel depths as potential barriers to dispersal (deeper chan-
nels indicative of a reduced chance of landbridges having
existed in the past), the underlying framework for recogni-
tion of all deep water islands as unique centers of biological
endemism was not widely recognized until Heaney (1985,
1986) traced the underwater 120 m bathymetric contours
throughout the Philippines (Fig. 5). This exercise explicitly
illustrated Pleistocene sea shores at the end of last glacial
episode (22-12,000 years before present) and the formation
of enlarged aggregate island complexes by exposure of land
positive connections between Philippine islands separated by
less than 120 m (Fig. 5). The recognition of Pleistocene ag-
gregate island complexes is the appropriate framework for
appreciation of Philippine biodiversity on all levels (Heaney
and Regalado, 1998), for it is the unique geological history
of the islands that unites the evolutionary histories of all these
islands’ residents (review: Brown and Diesmos, this volume).
Understanding of mid- to late-Pleistocene geology is the key
to appreciating the distribution of life in the Philippines
(Taylor, 1928; Inger, 1954; Leviton, 1963; Brown and Alcala,
1970; Heaney, 1985, 1986; see also Hall, 1996, 1998), and it
is the key to formulating effective conservation strategies
(Utzurrum, 1991; Oliver and Heaney, 1997; Heaney and
Regalado, 1998). Additionally, interpretation of Philippine
biodiversity in the context of Pleistocene geology is the best
approach for formulating taxonomic and zoogeographic hy-
potheses (see below) for testing in a phylogenetic context
(Brown, 1997; Brown et al., 2000c; McGuire and Alcala,
2000; McGuire and Kiew, 2001; Brown and Guttman, in
press).
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Finally, one last class of papers warrants con-
sideration when reviewing Philippine biogeographi-
cal studies. These are faunal inventories, focused
on singular sites or regions (i.e., Leviton, 1955;
Alcala, 1956, 1958; Rabor and Alcala, 1959;
Alviola et al., 1998; Smith, 1993a, 1993b; Ubaldo,
1999; Reis and Garong, 2001), particular mountains
Or mountain ranges (Alcala and Brown, 1955;
Custodio, 1986: Alcala et al., 1995; Brown et al.,
1996; 2000b; Diesmos, 1998), small islands (Brown
and Alcala, 1963b, 1967, 1974; Ross and Lazell,
1991; Ross and Gonzales, 1992; Gaulke, 1993,
1999; Gaulke and Altenbach, 1994; Gaulke, 1994a,
1995a, 1996,1999), and large islands (Gaulke,
1994b, 2001a, 2001b, 2001¢; Sison et al., 1995;
Denzer et al. 1999; Ferner et al, 2001; Gaulke ,
2001a, 2001b, 2001¢). One important new study (a
first of its kind in Philippine herpetology) addressed
biogeographical r'elationships of Palawan using new
data on late Quaternary vertebrate communities,
including amphibians and reptiles (Reis and
Garong, 2001). Further faunal inventories are badly
needed to fill in gaps in distribution data left by
earlier biogeographic summaries that conspicuously
missed certain mountains or islands (Inger, 1954,
1999; Leviton, 1963; Brown and Alcala, 1970a).
Published faunal papers are extremely important
because of their role in educating the international
community about Philippine biodiversity, and be-
cause they are an important source of baseline data
for biogeographers, conservation biologists, ecolo-
gists, and systematists. Unfortunately, many impor-
tant data that have been collected are unavailable in their
unpublished form (government and non-government
organization or private organization reports).
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Phylogenetic and phylogeographic studies of Philippine
amphibians and reptiles

The last several years have seen the advent of a new

group of studies in Philippine herpetology. Brown (199?;
Brown and Guttman, in press) conducted the first phylogenetic
analysis of an endemic radiation of Philippine amphibians,
and Brown et al. (2000c) and McGuire and Kiew (2091) pu.b-
lished the first phylogenetic analyses of SE Asian reptﬂea.‘. with
a significant proportion of their diversity. represe.:nted in the
Philippines. These three studies are significant in that they
represent the first of their kind in Philippine herpetolggy and
also because they strongly support interpre?atlf)ns of
biogeographic patterns and routes of island colonization not
previously suggested by data from birds anq H-mmmals. F'or
example, Brown (1997) found that the Philippine Rana sig-
nata complex was composed of two major cl'adeg of frogs
(Fig. 6a), one centered on the eastern Philippine island arc
(Sulu-Mindanao-Leyte-Samar-Luzon) and one centered on the
western island arc (Palawan-Buswanga-Mindoro; Brown,
1997; Brown and Guttman, in press), and that the stream frogs
from Mindoro island were more closely related to those from
Palawan and the Sunda Shelf than they were to the entire
remainder of the oceanic portion of the Philippines (contr.a
Inger, 1954, and Brown and Alcala, 1955, 1970a). In an addi-
tional phylogenetic study, Brown et al. (2000c; see Browln
and Diesmos, in press, for review) conducted a phylogenetic
analysis of the flap-legged geckos, genus Luperosaurus (ha%f
of which are Philippine endemics). This study showed evi-
dence of two monophyletic clades, one with three noln_—Pl?11~
ippine species and the other containing the four Phlllp-p.]ne
species plus one species from northern Borneo. The position
of the Bornean species, nested well within this se(:f)nd clade,
suggested a re-invasion of Borneo from a Philippln}e source
(probably the Sulu archipelago) following the initial radia-
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tion in the Philippine (Fig. 6b; Brown et al., 2000c; Brown
and Diesmos, 2000).
McGuire and Kiew (2001; see also McGuire and
Alcala, 2000) have demonstrated that tlying lizards possess a
much greater (10-12 lineages) species diversity in the Philip-
pines than previously thought and that the endemic Palawan
species is much more closely related to the true oceanic Phil-
ippine radiation than it is to Sunda Shelf species as suggested
by earlier taxonomy (Fig. 7; contra Musters, 1983; Inger,
1983; Ross and Lazell, 1991). It is clear from McGuire and
Kiew’s (2000) analysis that Philippine Draco are derived from
three separate invasions of the Philippines from the Sunda
Shelf (Fig. 7).
Recent phylogenetic analyses of Old-world ratsnakes
(Helfenberger, 2001) do not satisfactorily resolve the ques-
tion of the monophyly of the Philippine supspecies of Elaphe
(=Coelognathus) erythrura (philippina, erythrura,
manillensis, and psephenoura; Leviton, 1979), but suggest
that some Philippine lineages (designated as subspecies by
Leviton, 1979) may, in fact, be valid species that are not each
other’s closest relatives. This study suggests that the rela-
tionships of the Philippine ratsnakes may be more interesting
than previously thought, but that further studies, focussing
specifically on the Philippine radiations, are needed. Recent
phylogenetic analyses of crotaline snakes (Kraus et al., 1996;
Malhotra and Thorpe, 1997, 2000) have included one or two
species known from the Philippines. These analyses suggest
the placement of Philippine radiations within larger groups
of species but, as of yet, no exhaustive studies of Philippine
radiations of snakes have been forthcoming.
One additional line of study (Emerson and Berrigan,
1993; Emerson, 1996; Emerson et al., 2000) contained sev-
eral Philippine species of fanged frogs, genus Limnonectes.
These studies indicate that the Philippine members of this
genus are not a monophyletic group, but instead, most be-
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long to a clade that also contains species from Sulawesi, sug-
gesting a novel Philippines-Sulawesi connection (Evans et
al., unpublished data) that have not been previously suggested
by biogeographic studies of birds or mammals.

Phylogenetic analyses of several other groups of
Philippine frogs are underway (Brown et al., unpubhsh_ed
data; Evans et al., unpublished data) and similar studies
of selected Philippine lizard genera are also currently
in progress (McGuire, Brown, and Diesmos, unpublished
data). Results of these studies are preliminary bu.t con-
tinue to suggest that the unique dispersal abilities of
amphibians and reptiles, coupled with their finer scale
patterns of differentiation on montane centers of ende-
mism, have resulted in biogeographic patterns that are
very different from those postulated traditionally for
birds and mammals.

We believe that amphibians and reptiles repre-
sent excellent model systems for elucidating
phylogenetic and interspecific phylogeographic patterns
characteristic of lower relative dispersal abilities. As
such, they should provide a powerful set of tools for
distinguishing between hypotheses of vicariance from
those of dispersal (characteristic of birds and volant
mammals). Furthermore, future studies of Philippi.ne
amphibians and reptiles should provide a wealth of in-
formation to biogeographers on differing evolutionary
processes that lead to their unique biogeographical pat-
terns.

Ecological studies of Philippine amphibians and reptiles
Although there have been important ecological con-
tributions to the literature in the last decade, a review of stud-

ies conducted in the past is necessary because so much of
what we know is based on earlier work. It has become clear
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that amphibian and reptile community structure is strongly
influenced by elevational gradients. The general results of
workers utilizing elevational transect sampling regimes
(Brown and Alcala, 1961; Brown et al., 1995b; 1996, 2000b;
Diesmos, 1998; Ferner et al., 2001) suggest that species di-
versity decreases and endemicity increases with elevation
(with a possible mid-elevation species bulge in diversity;
Brown and Alcala, 1961; Diesmos, 1998). At present we lack
the kind of fine scale information on elevational gradients
that has been provided for mammals (e.g., Heaney and Rickart,
1990; Heaney et al., 1991; Rickart et al., 1991; but see
Diesmos, 1998), and we have no detailed information (other
than percent endemism) for community structure variation
along elevational gradients on land-bridge versus oceanic is-
lands. Such studies are greatly needed.

Habitats. The first sources of habitat preferences of Phil-
ippine amphibians and reptiles have been the descrip-
tions of the habitats in which species were collected by
taxonomists. Most of the taxonomic works of various
workers (see Literature Cited; papers by Taylor, Brown,
Alcala, Rabor, Inger, Leviton, Diesmos, Brown,
McGuire, Gaulke, Ferner, and collaborators) mention
specific microhabitats from which specimens were col-
lected. From these works we can discern that important
microhabitats for amphibians and reptiles collected in
original forests include streamside microhabitats (on and
under rocks, overhanging vegetation, debris on the
banks, etc.), trees (on trunks, in branches, under bark,
in canopies), epiphytes (aerial ferns, pandans, orchids,
moss mats, suspended debris), litter and humus layers,
upland moss accumulations, etc. A comprehensive syn-
thesis of all that is known about habitat preferences
would be very useful, but to date such a reference is
still lacking. Fortunately, data on the microhabitat pref-
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erences of many species are available in the publica-
tions listed in this section.

Several important papers of the past 15 years have
expanded our knowledge of specific habitat preferences.
Alcala and Brown (1987) discussed the habitat preferences
of the unusual Philippine endemic frog, Barbourula
busuangensis. Gonzales and Dans (1994) expounded on ar-
boreal habitat preferences of certain lizards and amphibians
on Mt. Makiling (see also Das and Charles, 1994; see also
Torres, 1955), and Gaulke (1995b) reported on the unusual
utilization of arboreal habitats by typhlopids (see also Taylor
1922¢). Diesmos (1998) gave detailed descriptions of frog
microhabitat preferences on Mt. Makiling and Mt. Banahao,
S. Luzon, and Brown et al. (1996, 2000b) have presented
habitat information on populations in the Zambales and Si-
erra Madre mountains. Recent survey work by Ferner et al.
(2001) and Gaulke (2001a, 2001b, 2001c) includes signifi-
cant new information on the habitat preferences of several
poorly known species from Panay Island. A recent investiga-
tion into cave habitats (C. Dolino, unpublished data) should
provide interesting new information on subterranean species’
habitat preferences (see also Brown and Alcala, 2000). Brown
and Diesmos (2000) discuss the paucity of information on
canopy habitats in the Philippines (see also Lowman, and
Nadkarni, 1995) and the lack of knowledge regarding the
microhabitat preferences of geckos of the genera
Luperosaurus, Pseudogekko, and Ptychozoon (see also Brown
etal., 1997, 2000c). Auffenberg and Auffenberg (1988) have
provided detailed habitat descriptions for 11 sympatric spe-
cies of southern Luzon scincids, and Auffenberg (1988),
Gaulke (1989a, 1992b), and Bennett (1999a, 1999b) provided
some information on varanid lizard habitat preferences.

More detailed descriptions of species partitioning in
heterogeneous habitats and elevational gradients are avail-
ablein Alcala (1967, 1980), Custodio (1986), Auffenberg and
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Auffenberg (1988), Brown et al. (1995b, 1996), Diesmos,
1998; Hampson (1999b), and Ledesma (1999). Additionally,
Smith (1993a, 1993b), Alcala and Brown (I 098), Bennett
(1999a, 1999b), Hampson (1999a, 1999b, 2001), Ledesma
(1999), and Gaulke (1992b; 1994a, 1995b, 1996, 1999), all
contain other incidental habitat preference details for species
involved. Brown et al. (2000a) utilized microhabitat prefer-
ence differences to facilitate the recognition of a new species
of frog from the Sierra Madre mountain range (Rana tipanan).

Reproduction and development. There has virtually been no
progress in the study of developmental biology of Philippine
species in the past 10 years and nearly all of what we know
comes from the studies of earlier workers, most notably A.
Alcala, in collaboration with Brown (Alcala and Rabor, 1957;
Alcala, 1962; Alcala and Brown, 1955, 1956, 1982; Brown
and Alcala 1982b; see also Brown and Reyes, 1956). Given
the absence of recent studies directed at development and re-
production, we are left with an attempt to piece together what
is known from these earlier studies, combined with an effort
to summarize incidental observations from recent works. With
the exception of limited developmental data on a few newly-
described direct developing frogs of the genus Platymantis
(Brown et al., 1997a, 1997b), there has been almost no new
information published on developmental timing, reproduc-
tive effort, clutch size, or other basic life history characteris-
~ tics since the time of Brown and Alcala’s (1982b) review.
For information on particular species, readers are referred to
this work. In general, however, we can state that a high de-
gree of life history variation is exhibited by Philippine
Amphibia. For example, ranid frogs of the genus Platymantis
all exhibit reliance on direct development (Alcala and Brown,
1955b, 1982; Alcala, 1962), while some groups (e.g.,
rhacophorids) possess a variety of reproductive tactics, from
direct development (all Philautus) to the construction of ar-
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boreal foam nests coupled with aquatic development at later
larval stages (Rhacophorus and Polypedates, Alcala, 1962;
Alcala and Brown, 1982, 1994; Brown et al., 1997a). Most
non-platymantine ranids, bufonids, microhylids, megophryids,
and caecilians rely entirely on indirect aquatic development
(Taylor, 1920a; Inger, 1954; Alcala and Brown, 1956; Alcala
and Alcala, 1980; Brown and Alcala, 1982b) while some
ranids undergo terrestrial development in nests near or away
from water (Inger, 1954; Alcala, 1962; Brown and Alcala,
1982b; Inger et al., 1986; see also Brown and Iskandar, 2000).
Finally, some life histories in the Philippines still completely
unknown (i.e., Barbourula busuangensis, family
Bombinatoridae; Taylor and Noble, 1924; Myers, 1943;
Brown and Alcala, 1982b; Alcala and Brown, 1987; Ubaldo,
1999; Diesmos, Infante, Gee, and Brown, unpublished ob-
servations) provide opportunities for exciting future studies.

Auffenberg and Auffenberg (1989) provided a detailed
descriptive study of reproductive patterns in 11 sympatric
skink species from the Caramoan peninsula of southern Luzon.
Their study described a striking level of diversity in clutch
composition (egg number and size), parity mode (viviparous
vs. oviparous), and seasonality (month of egg laying) of the
reproductive effort in the species studied. It is clear from this
study that we have barely scratched the surface of describing
and understanding patterns in reproductive biology of Philip-
pine scincid lizards. It is also quite clear that the spectacular
diversity of reproductive patterns in Philippine scincids pro-
vides unparalleled opportunities for future research.

There is no comprehensive review of Philippine rep-
tile reproductive modes available, but some information on
seasonality and reproductive effort can be found in the pa-
pers of Alcala (1962; 1967), Alcala and Brown (1967), Brown
and Alcala (1970c, 1982b), Auffenberg (1988), Auffenberg
and Auffenberg (1988, 1989), and Gaulke (1989a, 1992a,
1992b). Additionally, it would be very useful to compile a
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reference for reproductive timing, clutch size, and incubation
period for Philippine snakes and lizards. These areas are fer-
tile grounds for future research.

Population biology. Population studies involving Philippine
amphibians and reptiles have been traditionally limited
(Alcala, 1955, 1967, 1970; Alcala and Brown, 1967; Brown
and Alcala, 1961, 1963c, 1970c). The most in-depth focal
study of a single Philippine species of reptiles is the work of
Auffenberg (1988) on gray’s monitor lizard, Varanus
olivaceus, published just over a decade ago. Auffenberg (1988)
provided information on reproduction, life history trait varia-
tion, behavior, population size and densities, age structure,
natural longevity, and diet of V. olivaceus. Since that time,
Gaulke (1989a, 1991a, 1992a, 1992b) has provided some of
the same data for selected other subspecies of Varanus
salvator, and Bennett, (1999a, 1999b) has supplemented our
knowledge of diet, movement patterns, and parasite loads on
Polillo island populations of ¥ 5. marmoratus and ¥’ olivaceus.
There are no recent studies on the population biology of Phil-
ippine amphibians save for Afuang’s (1994) study on the in-
troduced species Bufo marinus.

Community ecology. There have been only a few studies of
amphibian and reptile communities in the past (Brown and
Alcala, 1961, 1963¢; Custodio, 1986; Diesmos, 1998; Brown
et al., 1996, 2000b; Ferner et al., 2001). Auffenberg and
Auffenberg (1988) provided a detailed description of a com-

‘munity of 11 species of sympatric scincids on the Caramoan

Peninsula of S. Luzon. Their analysis showed that scincid
species diversity is positively associated with density of veg-
etation and structural complexity and that, among habitats,
intact original forest was the habitat that supported the high-
est species diversity. In natural habitat gradients, such as the
study area utilized by Auffenberg and Auffenberg (1988; from
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Intact virgin forest to beach side habitats), there exists a wide
range of habitats, none of which was utilized by all species
considered. In fact, physically similar and dissimilar species
pairs (Brachymeles samarensis-B. boulengeri, Mabuya
multicarinata-M. multifasciata, Dasia grisia-Lipinia
pulchella) occupying similar habitats showed evidence of
ccological replacement. Finally, Auffenberg and Auffenberg
(1988) showed no evidence of prey selection or food as a
limiting resource. They did show strong evidence of niche
variation based on habitat preferences (variation in diet com-
position as a function of the available prey in different habi-
tats), prey item shifts on populations inhabiting both forested
and open habitats, and temporal variation in diet brought about
by natural seasonality.

Recent studies include the investigation into lizard
communities on Polillo Island by Ledesma (1999) and stud-
ies of frog communities by Hampson (1999b, 2001). These
studies demonstrated that diversity is highest in forested habi-
tats, or in boundary areas where forest and perianthropic/ag-
ricultural commensuals coexist. One of these studies demon-
strated clearly that frog species density and richness increases
with increasing distance into the forest away from agricul-
ture (Hampson, 1999b, 2001).

Behavior. There have been virtually no behavioral studies in
the history of Philippine herpetology, despite the enormous
potential for research offered by Philippine populatiops of
amphibians and reptiles. There have been significant
behavioral observations of selected species, mostly having to
do with antipredatory behavior and habitat preferences (Brown
and Alcala, 1961, 1978; Brown et al., 2000a, 2000b), repro-
ductive behavior (Alcala et al., 1987; Auffenberg, 1988; Gaulke,
1991a, 1992b; Auffenberg, 1988), diets (Reyes, 1957, 1968), or
even spacing patterns and pattemns of movement (Auffenberg, 1988;
Auffenberg and Auffenberg, 1988; Bennett, 1999a, 1999b).
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Recently, there have been an increasing number of
papers containing information on communication in Philip-
pine frogs (e.g., Alcala et al., 1986; Brzoska et al., 1986;
Brownetal., 1997b,:1997¢, 1999a, 1999b; Hampson, 1999b),
and one in-depth study of the evolution of diversity of
behavioral mate-recognition signals in the genus Platymantis
currently is underway (Brown et al., unpublished data).

Conservation: a review of what we know and suspect

It is abundantly clear that amphibian and reptile
populations in the Philippines are imperiled due to massive
loss of their forested habitats (Brown and Alcala, 1986, 1994:
Auffenberg, 1988; Diesmos, 1998; Gaulke, 1989b, 1992b,
1998; Hampson, 1999b; Brown et al., 2000b; Ferner et al.,
2001; Heaney and Regalado, 1998; Heaney et al., 1999). Other
anthropogenic factors include the indirect effects of industry
and population growth, subsistence farming and habitat modi-
fication, and the direct causes of population declines due to
over-hunting, and exploitation of populations for food and
trade (Seale, 1917; Taylor, 1920b; Domantay, 1953; Punay,
1975; Ross, 1982; Bacolod, 1984, 1990; de Celis, 1995;
Gaulke, 1998). Still, despite all other known causes of de-
clines, we must accept that the removal of original forests or
other forms of habitat loss remains the most pervasive cause
of population decline in all forms of terrestrial Philippine
wildlife (Brown and Alcala, 1 986, Whitmore, 1984; Whitmore
- and Sayer, 1992; Primack and Lovejoy, 1995; Heaney and
Mittermeier, 1997; Heaney and Regalado, 1998; Heaney et
al., 1999). There can be no doubt that a significant percent-
age of habitat loss is related to government-sanctioned com-
mercial industries (Heaney and Mittermeier, 1997; Heaney
and Regalado, 1998; Heaney et al., 1999). Philippine forests
continue to be felled at an alarming rate (Bawa et al., 1990;
Whitmore 1990; Collins et al., 1991; Whitmore and Sayer,
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1992; Primak and Lovejoy, 1995). Although logging in
the Philippines has significantly slowed, it is clear that
this trend is due primarily to the absence of significant
stands of Philippine timber left to cut (Heaney et al.,
[999) rather than as a result of government grassroots
wildlife protection initiatives or government efforts to
sustainably manage resources (Kummer, 1992; Sajise et
al., 1996).

The last ten years have seen an increase in designa-
tion of protected areas and in public awareness of the need to
preserve the habitats of endangered Philippine amphibians
and reptiles (Brown and Alcala, 1986; de Celis, 1995; Sajise
ctal., 1996; DENR and UNEP, 1997; DENR and PALF, 1998;
Heaney and Regalado, 1998; ECPF, 1998; Gaulke, 1998;
Hicks, 2000; Tan, 2000). These advances in the potential for
habitat protection are most encouraging (reviews: Heaney and
Regalado; Heaney and Mittermeier, 1997; Heaney et al.,
1999).

Conservation status of species. In recent years there has been
a first genuine attempt to arrive at a consensus concerning
the conservation status of amphibians and reptiles in the Phil-
ippines (Magbanua, 1991; Alcala and Custodio, 1995; Afuang
and Gonzales, 1997; Gonzales et al., 1997; CI, FFI, and [UCN-
SSC, 1999; Gaulke, 1998; Banks, 1999). In the past, interna-
tional attention, concern, and attempts at regulation in the
form of CITES or IUCN listings were limited to marine tur-
tles (genera Eretmochelys, Lepidochelys, Chelonia, Caretta,
and Dermochelys; see also de Celis, 1995), sailfin lizards (ge-
nus Hydrosaurus), a few freshwater turtles (genera Heosemys,
Pelochelys), crocodiles (Crocodylus porosus and C.
mindorensis; Ross, 1982; Trono, 1992; Ross and Alcala, 1993;
Palma, 1993; Ortega et al., 1993; Regioniel, 1995), pythons
(Python reticulatus), large water snakes (e.g., genera Cerberus,
Acrochordus, Laticauda, Hydrophis and Lapemis), a few
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terrestrial snakes (e.g., genera Naja, Elaphe, Stegonotus,
Zoacys; Alcala, 1986; Ross et al., 1987), and monitor lizards
(Varanus; Gaulke, 1998)—those species presumably at risk
due to an aggressive SE Asian leather trade (reviews: unpub-
lished Sagip Wildlife Program list; Alcala, 1986; Gonzales
et al., 1997, Erdelen, 1998; Gaulke, 1998; van Dijk et al.,
2000). More recently, Alcala and Custodio (1995) and Afuang
and Gonzales (1997; see also Banks, 1995, 1999) have begun
an effort to address the conservation status of other, less no-
ticeable species such as frogs (Afuang and Gonzales, 1997;
CL, FFI, and IUCN-SSC, 1228; Banks, 1999; review: Hilton-
Taylor, 2000). In contrast to many species status initiatives of
the past that have argued for increased protection due to over-
exploitation by humans, more recent projects (Alcala and
Custodio, 1995; Gonzales et al., 1997; Banks, 1999) show
that the majority of the newly listed species are considered
threatened primarily by habitat loss, or are vulnerable as a
consequence of limited geographical distributions.

The 1997 Wildlife Conservation Society of the Phil-
ippines Philippine Red Data Book (WCSP, 1997) represented
the first attempt to arrive at a consensus as to the conserva-
tion status of Philippine amphibians and reptiles. Two am-
phibians and 10 reptiles considered globally threatened in the
Philippines were included. Later, following the launching of
the “Global Amphibian Campaign” (CI, FFI, and [UCN-SSC,
1999), Banks (1999) included an additional 32 species of
Philippine amphibians in the 2000 Red List of Threatened
- Species. A new, comprehensive re-assessment of amphibian
species’ conservation status will soon be forthcoming
(Diesmos et al., unpublished). We hope these efforts will re-
sult in increased protection of vulnerable populations, in-
creased public awareness (Afuang et al., 2002), the designa-
tion of conservation priorities based on data (not politics),
and increased use of conservation resources towards the study
and protection of potentially threatened species.
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Exploitation and consumption of amphibians and reptiles.
There exists only a handful of studies documenting the ex-
ploitation of amphibian and reptile populations (as food
sources, and for the leather and pet trades) in the Philippines.
In general there are a few published reports that mention the
use of amphibians and reptiles as food sources by indigenous
groups (Villamor, 1990; Luxmoore and Groombridge, 1989;
see also Gaulke, 1992b, 1998). We know that amphibians (rice
field frogs of the genus Rana and fanged river frogs of the
genus Limnonectes), reptiles (lizards of the genera
Hydrosaurus and Varanus), and snakes, (i.e., genus Python)
form an important part of the diet of many indigenous cul-
tures in the Philippines (Lopez, 1976; Kikuchi, 1984; Griffin
and Estioko-Griffin, 1985; Schult, 1991; review: Gaulke,
1989b). Road-side hawkers offering pythons and monitor liz-
ards for sale are a common sight throughout the country (ex-
cept in predominantly Muslim areas; pers. obs.).

However, many of the desired data (species identi-
ties, numbers of individuals harvested, seasonality of harvest,
locations of primary harvests, percentage of the harvests that
are subadults, sex of specimens harvested) are still lacking.
We are in drastic need of these types of data in order to im-
plement informed management decisions. Although leather
and pet trade harvest and export were completely banned in
1994, the industry continues to thrive (Bacolod, 1984; 1990;
Gaulke, 1989b, 1998) and is possibly growing (F. Yuwono,
pers. comm.). Hides of Philippine reptiles continue to appear
in overseas markets at the same time that rare and protected
Philippine species are now increasingly advertised for sale at
exorbitant prices on the internet (Brown, pers. obs.) as curi-
osities and “captive biological specimens” (= pets), report-
edly, but doubtfully, bred in captivity in an attempt to “legal-
ize” the selling of protected wildlife. We do know that un-
regulated exploitative harvests of sea snakes for skins have
devastated rookeries in the Visayan sea (Bacolod, 1984; 1990),
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and that at present there are no specific laws in place to pro-
tect sea snakes from leather trade overexploitation (Gaulke,
1989b). The next decade will be a critical period in which the
challenges of gaininginformation on these uses of amphib-
ians and reptiles must be addressed in a meaningful fashion.
Some of the countries surrounding the Philippines
have made efforts to monitor, regulate, and sustainably man-
age reptile harvests (Erdelen, 1998; van Dijk et al., 2000),
and it is now time to begin a dialogue on the Philippines’
own response to these growing industries. Gaulke (1998) rec-
ommended the implementation of regionally-oriented wild-
life management plans which include protection of certain
areas, but with legal trapping based on quotas and the princi-
ples of sustainable yield in others. This proposal is worthy of
consideration because of the manner in which it may benefit
both the animals and the local communities. In general, regu-
lated, sustainable harvest of protected species is more desir-
able than unfettered, unregulated, unmonitored rampant ille-
gal exploitation (Webb and Vardon, 1998; Shine et al., 1998;
Erdelen, 1998; Webb and Vardon, 1998). We expect that some
Varanus, Acrochordus, Hydrophis, Laticauda, Naja and Py-
thon populations can be harvested at sustainable levels once
data are available to indicate the appropriate levels and har-
vest times. Data needed include the number of individuals
that can be sustainably harvested from a population, when
the appropriate (non-breeding) harvest season should occur,
and which populations may be sustainably culled versus which
must be allowed to recover unmolested.

Illegal collectors view black market trade as a non-
renewable resource that is best exploited as quickly as possi-
ble in order to accrue as much income as possible before their
illegal activities are exposed. In contrast, legally-registered
traders and leather merchants who invest in the monitoring
of their resources tend to protect and guard their sources (see
papers in Erdelen, 1998, e.g., Yuwono, 1998) and prevent
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over-harvesting in order to insure future yields and their own
livelihood. Finally, legal monitoring of reptile harvests would
provide a great many badly-needed data for policy makers
and wildlife biologists. With information on yields, size of
harvests, percentages of each sex, and harvest locations (e.g.,
Shine et al., 1998), informed, biologically sound recommen-
dations, and management decisions could be made to insure
the continued survival of economically important species
(Yuwono, 1998; Melisch, 1998; Gaulke, 1998). In the absence
of such data, we are left with ignorance and forced to pro-
ceed from guesswork, while an unregulated black market in
Philippines amphibians and reptiles continues to thrive.

Introduction of exotic species and the threat they pose. Re-
cent survey work by Diesmos (1998; unpublished data; see
also Diesmos, 2000, 2001) has augmented data on Asian and
American species introduced into the Philippines. We now
know that in addition to.the Sunda Shelf species Rana
erythraea (Brown and Alcala, 1970c; Alcala, 1986), middle
American cane toads (Bufo marinus; Alcala, 1986; Afuang,
1994), Taiwanese bullfrogs (Hoplobatrachus rugulosus;
Diesmos, 1998; Alcala and Brown, 1998), and American bull-
frogs (Rana catesbiana; Inovejas and Vergara, 1985), have
established breeding populations in the Philippines. All of
these species have rapidly spread (Diesmos and Brown, pers.
obs.) from the points of their original introductions. The rapid
generation time, voracious dietary habits, and invasive abil?-
ties of the latter three species suggest that they represent seri-
ous threats to the communities and habitats they currently
inhabit and that syntopic populations of Philippine endemics
may soon be seriously threatened by these introductions. Basic
documentary studies (Heyer et al., 1994) on the spread of
these non-native species and their behavioral interactions with
Philippine species are badly needed to document and, hope-
fully, stem the spread of potentially catastrophic invasions.
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Legal issues, restrictions, and research permits

Gaulke (1998) reviewed the laws (or absence thereof)
governing the exploitation and harvest of monitor lizards,
pythons, sea snakes, and file snakes in the Philippines. The
passage of Executive Order 247 of the Ramos administration
(la Vifia et al., 1997) and the recent Wildlife Bill under the
Macapagal-Arroyo administration are both new attempts to
protect Philippine wildlife and natural resources, including
reptiles and amphibians. These efforts are generally encour-
aging in that they demonstrate an increased concern for the
welfare of Philippine wildlife. Unfortunately, the co-occur-
ring legal restrictions on the activities of research scientists
and wildlife biologists have seriously crippled biodiversity
research.

At present we see the absence of a clear cut distinc-
tion between academic/research and commercially-oriented
activities (La Vifa et al., 1997) as a policy in need of revi-
sion. Without such a distinction, EO 247 will continue to crip-
ple biodiversity studies, despite its good intentions. One nega-
tive impact of the passage of EO 247 has been the manner in
which it has contributed to an incorrect public perception of
biologists as somehow akin to commercial exploiters of the
environment (“bioprospectors™). Executive Order 247 was
designed to protect wildlife and the Philippine environment
from commercially exploitative enterprises such as large scale
commercial harvesting of wildlife (i.e., butterfly and orchid
collecting for lucrative overseas markets, unregulated pet trade

harvests, or large-scale collecting of snakes, lizards, and tur-
tles for shell and leather trades), commercial pharmaceutical
extraction of potentially valuable plant extracts, commercial
logging, or any other activity on the part of persons or groups
who would profit from the sale or copyright of Philippine
biclogical resources (La Vifia et al., 1 997). Unfortunately, the
same restrictions that were developed to monitor and regu-
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late commercial exploitation of biological resources now also
apply to biodiversity researchers and field biologists.
Although biologists must also collect a1.1d preserve
biological specimens as part of biodiversity studies, they do
not use these preserved animals and plants for persc'mal or
commercial gain but, instead, deposit them in internationally
accredited institutions such as the National Museum of the
Philippines (Simmons, 1987; Reynolds et al., 1994;‘ Resetar
and Voris, 1997) where they become part of the public record
and natural heritage of the nation rather than contf'ibute to
money-making enterprises. The philosophical, ethical, an}i
practical differences between the activities of ngn-proﬁt, sci-
entific biologists and for-profit, commercial bloprospegtors
are beyond the scope of this paper, but numerous obvious
distinctions are immediately apparent. The need for reg.u.la-
tory legislation that also distinguishes between th<? activities
of commercial bioprospectors and research biologists shoul.d
be equally apparent. Finally, although we are aware that it
was not intended as such, the current implementation of .EO
247 amounts to a policy of economic discrimination against
university students and junior scientists. This is becagse the
seemingly endless lists of legal requirements 1r_1ake '1t pro-
hibitively expensive and nearly impossible for university stl_l-
dents and biologists working with modest budgets to obtain
legitimate research permits. .

We suspect that most of the present bureaucratic re-
strictions on biologists stem from the understandable yet un-
informed opinion of policymakers that the best way tg pre-
serve Philippine wildlife is to prevent any killing of animals,
even in the name of identifying and cataloging the country’s
biodiversity. It is difficult to find fault with these sentiments
because we too disdain the needless killing of animals. How-
ever, the total prevention of responsible faunal col.lec_ting ef-
forts as part of legitimate biodiversity studies is mlsdl.rected.
First, there is simply no substitute for vouchered locality data
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for mapping distributions of species (Reynolds et al., 1994).
Second, there is no evidence to support the notion that re-
sponsible scientific collecting has negative impacts on natu-
ral populations (Hedges and Thomas, 1991; Goodman and
Lanyon, 1994; Stuebing, 1998). Finally, the absolute need for
the data generated by biologists’ efforts is undeniable. Truly
effective conservation programs rely heavily on quality mu-
seum collections (Hawksworth and Mound, 1991; Hedges and
Thomas, 1991) and the importance of systematic collections
for conservation efforts is immense (Hoagland, 1989; Foster,
1982; Nielsen and West, 1994; Savage, 1995; David, 1996
Leh, 1996; Resetar and Voris, 1997; Shaffer et al., 1998; Pon-
der et al., 2001). This is because the baseline data contained
in museum collections form a disproportionately large per-
centage of material in databasing efforts, conservation prior-
ity-setting activities, and overall conservation of biological
resources (¢.g., Conservation International’s recent Philippine
Priority-Setting Workshops—based almost entirely on mu-
seum collection data).

At present, some informal discussions have been ini-
tiated regarding the establishment of a new Philippine gov-
ernment permitting system that would distinguish between
commercial efforts and academic or university-based research,
and we are very hopeful that relief will be forthcoming. How-
ever, we must stress that current government policies
need to be revised so that they promote, facilitate, and
encourage responsible research on biodiversity rather
than strongly inhibit, restrict, or prevent it. Without such
changes, current laws will probably continue to promote
local paranoia, eventually causing unproductive rifts
between the government and non-government, univer-
sity, local, and scientific communities. The result of such
rifts can only be that Philippine environment, Filipino
biologists, and the biodiversity of this country will con-
tinue to suffer.
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Comparisons with neighboring countries

A superficial look at the herpetological literature from
surrounding SE Asian and SW Pacific countries reveals that
trends in Philippine herpetology fit into the context of a great
regional increase of knowledge during the past half century.
Due to the inequality of progress in all regions, wide-scale
comparisons are impossible at the present time. Neverthe-
less, some valuable comparisons can be made (and hopefully,
are heuristic). For example, while estimates of numbers of
amphibian species in the Philippines have increased (from
55 to 105 species; Inger, 1954; Alcala, 1986; Alcala and
Brown, 1998; Brown and Diesmos, in press), so too have spe-
cies estimates increased significantly on the island of Borneo
(from 92 to 138 recognized species; Inger, 1966; Frost, 1985,
2000; Duellman, 1993; Inger and Tan, 1996a, 1996b; Inger,
1999). In fact similar trends can be seen on the islands of
Java, Sumatra, and Bali (Iskandar, 1998; Frost, 1985;
Duellman, 1993; Inger, 1999; Iskandar and Colijn, 2000),
Sulawesi (Frost, 1985; Duellman, 1993; Iskandar and Tjan,

1996), New Guinea, and the Solomon-Bismark archipelagos
(Frost, 1985, 2000; Duellman, 1993; Allison, 1996; Brown,
1997; Inger, 1999; Allison and Kraus, 2001). Similarly, th_ough
several comprehensive biodiversity projects are still in
progress, we are aware that estimates of snake, turtle, and
lizard diversity have substantially increased (Welch, 1988;
Welch et al., 1990; Zhao et al., 1988, 2000; Keng and Tat-
Mong, 1989; Matsui et al., 1989; Cox, 1991; Iverson, 1992;
Lim and Lim, 1992; Zhao and Adler, 1993; Das, 1995, 1996b,
1998; David and Vogel, 1996; Dutta and Manamendra-
Arachichi, 1996; Inger and Tan, 1996a, 1996b; Inger and
Stuebing, 1989, 1997 Chou and Lin, 1997; Manthey and
Grossman, 1997; Cox et al., 1998; da Silva, 1998; Chan-ard
et al., 1999; Inger, 1999; Liat and Das, 1999; McDiarmid et
al., 1999; Ota, 1999; Stuebing and Inger, 1999; Iskandar,
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2000). Although a comprehensive review of all types of stud-
ies involving amphibians and reptiles throughout Asia and
the Pacific is beyond the scope of this paper, our general im-
pression is that the sante trends that we have witnessed in the
Philippines, specifically an explosion in the types of studies
and dramatic increase in biodiversity and conservation, have
occurred throughout SE Asia. As such, progress in Philip-
pine herpetology fits into a broader context of the overall
trends seen in SE Asia: dramatic increases in estimated num-
bers of species, increased understanding of natural history,
systematics, biogeography, and ecology coupled with a dras-
tic need for more information and conservation initiatives.

Future directions: the decade to come

Targets: species, sites, and kinds of studies. In this sec-
tion we attempt to identify substantive gaps or research
topics in need of study in Philippine herpetology.

In general, there has been more recent taxonomic
work in amphibians than in reptiles. Accordingly, while
we know of numerous undescribed Philippine amphib-
ians, we suspect that far more numerous species of rep-
tiles await discovery. There is a great need for compre-
hensive reviews of Philippine lizards and snakes within
the context of modern species concepts.

Additionally, numerous regions of the Philippines
cry out for faunal surveys. In a recent faunal survey in
Aurora Memorial Natural Park, Brown et al. (2000Db)
stressed the need for exhaustive herpetological surveys
throughout the Sierra Madre range. Similarly, while
Brown et al. (1996) have provided a preliminary account
of herpetological communities in the Zambales, their
survey was conducted immediately following the erup-
tion of Mt. Pinatubo, and so we suggest that further sur-
veys are needed, especially if we are to gain an adequate
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knowledge of amphibian diversity in this isolated moun-
tain range (see comments by Diesmos, 1998). Recent
work in the Central Cordillera (Heaney et al., 2000,
Diesmos, Brown, Gee, unpublished data) should provide
an important preliminary update towards the assessment
of this mountain range’s herpetological fauna, but other
localities, specifically in the southern portions of the
Cordillera, are in equally critical need of similar stud-
ies.

Likewise, the mountains of the Bicol Peninsula
cach deserve intensive survey efforts (see Brown et al.,
2002). Outside of Luzon, numerous other areas require
basic survey efforts. These include southeastern
Mindoro, all of Samar and Leyte (but see Gaulke, 1994b;
Deuzer et al., 1999), high elevation habitats of Mindanao
(but see Rabor and Alcala, 1959; Smith, 1993a, 1993'b),
and numerous smaller islands including (but not lim-
ited to) Masbate (but see Gaulke, and Altenbach, 1994c),
Sibuyan, Lubang, Burias, Siquijor, Camiguin, Maestro
de Campo, Semirara, the Batanes and Babuyans, all of
Palawan, Busuanga, Coron (But see Gaulke, 1999), and
the Sulu archipelago (but see Gaulke, 1993, 1994a,
1995a, 1996). .

Finally, basic populaticn biology, behavioral,
and reproductive biology studies are needed for
numerous species believed to be threatened by ac-
tivities of humans. It is only through the careful
collection of basic population and demographic data
that we will be able to make sound management
recommendations. And it is only through the col-
lection of basic data on the use of amphibians and
reptiles by commercial and indigenous har.vesters
that we will be able to assess which populations are
being most heavily exploited.
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Publications and survey data. One final lesson from our
experiences over the past decade that cannot be stressed
too often or too fervently is the need to encourage stu-
dents, government,”non-government, and even con-
tracted workers to publish the results of their studies.
The amount of critically important unpublished data that
we are aware of is staggering. If the information con-
tained in non-government organizations’ and university
students’ unpublished reports was now available to wild-
life managers, conservation biologists, biodiversity spe-
cialists, and biogeographers, the state of Philippine
herpetology would be markedly different than it is at
present. In truth, unpublished survey data may do more
harm than good because the tendency is for permitting
authorities to discourage reinvestigations of previously-
surveyed areas. Thus, unpublished data not only are
unjustified (why collect data if they will not be put to
use as part of the public record?), but they actually have
a negative impact by barring later workers access to the
same regions (Crombie, 1992).

Similarly, rushed or non-exhaustive, or even
the burgeoningly popular “rapid assessment” sur-
veys can often do more harm than good. In this in-
stance, “a little” is not “better than nothing at all”
if the results are that permitting authorities deny
permission to conduct follow up surveys because
the perception is that the work has already been
completed. No amount of reanalysis of insufficient
data will have positive or even illustrative results.
We agree with Crombie’s recent comment that
“...considerable money and effort are being ex-
pended on analyzing [herpetological species] dis-
tribution information when the data base is so pal-

try that it scarcely warrants the exercise” (Crombie,
1992:594).
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Field work. As suggested by Crombie’s quote at the be-
ginning of this paper, we believe the degree to which
basic reliable distribution data are lacking and badly
needed cannot be stressed too often. Unfortunately, the
public disinterest, financial difficulties, and bureaucratic
obstacles faced by any budding field research program
in herpetology at the present day in the Philippines can
be overwhelming. To students finding themselves in
these or similar situations we wish to offer our encour-
agement and assistance wherever possible. This is be-
cause a comprehensive, careful, and well-orchestrated
(and published in a timely fashion) field survey of even
a single forested site makes a major contribution to our
collective knowledge of Philippine herpetology. Simple
“rice and beans” (Crombie, 1992) or “bean-counting”
(A. Malliari, pers. comm.) field exercises can drastically
change the way we view complex topics such as the in-
fluence of geological processes and marine barriers to
gene flow on speciation and the composition of faunal
communities, the effects of elevation on species abun-
dance and distribution patterns, and overall
zoogeographical relationships of particular islands
(Brown et al., 1996; 2000b; Diesmos, 1998; Ferner et
al., 2001). For all of these data, and the paradigm-alter-
ing conclusions that have been, and continue to be drawn
from them, there is no substitute for reliable distribu-
tion data based on specimens deposited in accredited
natural history museums.

Integration. We anticipate that the next decade will see
a genuine effort to integrate recent efforts of taxono-
mists, systematists, biogeographers, and conservation-
ists. Our review of the literature suggests that current
herpetology in the Philippines is in a final stage of dis-
covery. This descriptive, piece-meal process will no
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doubt culminate in the availability of an enormous
amount of data available for reviews, syntheses of tax-
onomy and distribution, large scale biogeographic stud-
ies, and meta-analyses of ecological studies. Ecologi-
cal, behavioral, and population studies will no doubt
contribute to conservation if they can be integrated into
larger synthetic analyses within the context of known
history. Recent comprehensive studies of taxonomy, sys-
tematics, and the numerous factors affecting species dis-
tributions will no doubt have broad implications for
conservation and management decisions. Integrating
these studies and formulating and implementing poli-
cies on the basis of sound biology (instead of politics)
will be a major challenge for the next decade’s biolo-
gists, students, and policy makers.

Collaboration. 1t is instructive to note that Philippine
herpetology has a rich recent history of international col-
laborative efforts. In particular, the development of Phil-
ippine herpetology since the 1950s has relied, at least
in part, on foreign support. It has been this cooperation
and partnership of scientists from several different coun-
tries that has produced the most remarkable discoveries
and advances in Philippine herpetology. This tradition
has taken the form of financial support for field research,
advice, guidance, encouragement, and facilitation of
academic studies abroad. We feel this history provides
us with an important lesson. Biodiversity studies by both
Filipinos and foreigners should be conducted in collabo-

ration with Filipinos at al] levels—government, univer-

sity, municipality and the barangay. Our experience has

shown that it is in the best interest of everyone for re-

searchers coming to the Philippines to collaborate
closely with Philippine scientists and local community
representatives. There is a great deal to be shared and
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learned through partnerships with local comml‘mltles. In
one sense, local communities are the most. 1¥n1')ortant
guardians of the remaining forests; as such, it is in fI:vle-
ryone’s best interest that scientists, govefnrr.lent officia s:
regional resource managers, and local mdlgenogs ptt?o
ples’ organizations work to getk_ler. The most produc 1vle
research programs of recent history have a‘ll. b.een co(;
laborative efforts. By combining eff_orts, Filipinos an
non-Filipinos have been able to achieve .rnuch more 11}
collaboration than could have been possible as part od
separate research programs. We.are greatly encouraged
by the fact that recent collaborative Tesearch effo.rtfs an
conservation programs are now being led by Filipino
biologists.

The last decade and the next generation of_PhiIippme
herpetologists. This last decade has l.eft us \J?'lth a gr:;v:-
ing sense of urgency and the ever-increasing need to
involve and encourage Filipino stuc%er‘lts to partlc1pate
in the study of their country’s amphibians and reptiles.
In particular, we are encouraged }Jy the recent emergence
of numerous women in Philippine herp.etology anf(‘i we
support their interest and involvement in a field o scil.-
ence traditionally dominated by a few ma_le personali-
ties. We are intrigued to imagine who w111. constitute
the next generation of Philippine herpetologists and we
wish to encourage all interested stu.dentg to pursltzie
herpetology as a field of study, especially in thei)ﬁeth,
even (and perhaps especially) as represented hy e:
populations in their backyards. It is our hope that the nex
generation of Philippine herpetologlst§ can learn from'our
trials, our accomplishments, and our mlstakes,_ and continue
to work towards new, ever-enlightening conc1.u310ns. We. hope
students will find inspiration from past achlf:vements in the
field to realize their own power to make significant contribu-
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(Fig. 2) Composition of the last decade’s

literat ilinpi : " ionshi ; ; ;
amphibians () and reptiles (B), ature on Philippine (Fig. 3) The relationship between the cumulative total number of

amphibian species in the Philippines and the year of description. Note

] the dramatic increase in rate of descriptions in the past decade. The
A Amphibians .- final point on this line (indicated with question mark) is the estimated
number of new species awaiting description (Diesmos, Brown, and
Alcala, unpublished data).
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(Fig. 6) The preferred phylogenetic hypotheses for the Rana
signata complex of Philippine and Bornean stream frogs (A:
Brown, 1997; Brown and Guttman, in press; bold terminal
branches indicate Philippine R. signata complex species) and
the preferred phylogenetic tree for the genus Luperosaurus (B:
Brown et al., 2000c; bold terminal branches indicate Philip-

pine species).
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z(ll'r :jg. 73 T'he preferred phylogenetic hypothesis for flying liz-
: s of the genu-s Draco (MeGuire and Kiew, 2001). Bold ter
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spilopterus (S quijor)
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A DECADE OF RESEARCH ON PHILIPPINE
MAMMALS: PROGRESS AND CHALLENGES

LAWRENCE R. HEANEY

ABSTRACT

Tbe mammal fauna of the Philippines is exceptionally rich in en
demic mammals, and also has a very high proportion of endangered
spectes. Research during the period 1990 to 2000 has resulted in an
improved understanding of the basic Tystematics of the 172 native
land-mammal species known to be present. Some of the recently-discovered
spectes have been formally described (but others have not), and a Jew
identification keys are now available (but more are badly needed). Studjes
of comparative morphology, karyorypes, and protein allozymes have yielded
information on phylogenetic relationships, hut this ropic vemains poorly
investigated. Published faunal surveys have Produced the first compre-
henstve inventovies in the country yielding much crucial information on
ecology and biogeography and the material Jor taxonomic studies, but
many more are needed, and many unpublished surveys ave not available,

Biogeographic analyses have demonstrated thar distributions of
mammals have been profoundly influenced by the extent of Pleistocene
islands and by climatic variation along elevational gradients in the
many mountains of the Philippines. Each Pleistocene island is 4 unique
center of biodiversity, and many high mountains (or mountain ranges)
are unique subcenters. Patterns of genetic variation within Species match
very well with these Pleistocene island, Suggesting that speciation and
diversification within the Philippines is intimarely tied to this geological
history. Further studies are needed to integrate phylogenetic information
with biogeographic and ecological duta.

Ecological studies have demonstrated that spectes richness of some
groups (e.g., bats) is highest in the lowlands, and thar species richness of
other gronps (e.g., rodents) is highest at high elevations, often in lower
mossy forest. Reproductive biology of fruit bats is well known [from several
studies, demonstrating that females of some small Philippine species are
unique in being pregnant for 95% of their lives, but have low toral

Silliman Joumali Vol. 42 No. 1 2001

A Decade of Research 89

reproductive ontput. The veproductive biology of most Philippine mam-
mals remains poorly known or unknown. Population ecology and commu-
nity ecology are well-known at a few sites, but generally poorly known at
lbi;r time. We do know thatr many natural communities arve very species-vich
and that densities ave often very high, and that native and non-native
species often have very different patterns of habitat use, feeding ecology,
movement, and longevity.

Information on conservation status of mammals has improved
greatly, with at least some information on distribution and ar’;zmdama.re
available for most species, and this allows us to estimate their dec!.i?f!e mn
population due to destruction of habitat, and the relative wzlnembzl;_tty of
most spectes. Recent studies of seed dispersal by fruit bats demonstrate therr key
vole in naturally regenerating rain forest. Loss of about 94% of old-growth fovest
habitar has left many species highly vulnevable. The ncrease i number of pro-
tected areas (due in part 1o discovery of new species and biogeographic analysis) has
mproved the prospects for conservation, but more ave needed. Curvent ;é.mw[edgej zs
sufficient to guide some crucial conservation efforts, but much essential informetion
15 not corvently available.

Introduction

It is now generally recognized by both the scientific and the
consetvation communities that the Philippine Islands support one of
the most species-rich, highly endemic, and highly endangered mam-
mal faunas in the world (Groombridge, 1992; Mittermeier et al., 1997,
1999; Myers, 2000). The fact that this is recognized is due largely to
research efforts that have taken place in the country during the last 20
years, and especially to the work done in the last decade. While there
remain enormous gaps in our knowledge, enough is known to indicate
that the Philippine mammal fauna has gone from one of the least-well
known in the world to one of the better-known faunas in Asia, in terms
of systeratics, biogeography, ecology, and conservation status and pri-
orities. The purpose of this paper is to identify the primary topics of
research during the period of 1990 - 2000, and to identify the topics
and issues that should be among the high priorities during the coming
decade.
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There are many formats that could be used for such a
summary. In this paper, I will present information organized by
research topic, rather than by taxon or by geographic region,
simply because it reflects my own perspective. Within the four
topical areas, I will primarily follow a taxonomic and/or geo-
graphic organization. In general, I refer only to published stud-
ies, because all others are effectively unavailable. While this re-
view focuses on research published in the period of 1990 to 2000,
I include a few crucial references from the late 1980s and a few
publications currently in press.

Systematics

The most basic level of understanding for any fauna
is the one that involves the ability to recognize species. Dis-
cussion of any other issue is made vastly more difficult when
we do not know how to recognize or what name to use for an
animal, and our ability to recognize the evolutionary relation-
ships of species is key to many other topics of research; both
of these topics can be approached through a variety of means,
including morphological studies, karyological studies, and
genetics.

Several groups of mammals have been the subjects of
recent taxonomic studies, including shrews (Heaney and
Ruedi, 1994), primates (Fooden, 1991a, 1991b; Timm and
Birney, 1992), bats (Ruedas et al., 1994), murid rodents
(Musser and Heaney, 1992; Musser et al., 1998; Rickart and
Heaney 1991; Rickart et al., 1998; Ruedas, 1995), cats
(Groves, 1997b), wild pigs (Groves, 1997a), and deer (Grubb,
1993). A summary of the Philippine mammal fauna (Heaney,
1998) listed 201 species, including 22 marine mammals, 172
native terrestrial mammals, and 7 introduced, non-native spe-
cies; this included 16 species (eleven not yet formally de-
scribed) discovered since the previous checklist published in
1988 (Heaney et al., 1988). Much of the fundamental work of

Silliman Journal Vol. 42 No. 1 2001

¥

e e

A Decade of Research 91

describing new species and rigorously defining genera remains
to be done, with perhaps the greatest challenges among the
murid rodents and insectivorous bats. Identification of bats
has been eased by a key to species (Ingle and Heaney, 1992),
and two brief field keys to the bats and the non-flying mam-
mals of Mindanao-(Ingle et al., 1999; Heaney et al., 1999),
but for all other groups and areas, no keys are available.

Our ability to assess the relationships among species,
and to verify their distinctiveness, has been enhanced by re-
cent karyological studies of bats (Rickart et al., 1988, 1999)
and murid rodents (Rickart and Musser, 1993). These stud-
ies have helped to identify aspects of the process of
speciation, but only a small number of species in the
Philippines have been karyotyped thus far, and much
remains to be done. Studies of genetics (based on pro-
tein allozyme) are still fewer, limited to some data on
shrews (Heaney and Ruedi, 1994) and on two species of
fruit bats (Peterson and Heaney, 1993), with no pub-
lished studies yet taking advantage of the newer DNA
sequencing technologies.

Phylogenies have been presented only for shrews
(Heaney and Ruedi, 1994), fruit bats and murids (Heaney and
Rickart, 1990), and these were limited in scope and robust-
ness. This limits our ability to interpret many issues (e.g.,
biogeographic patterns, evolution of life history traits and
other ecological patterns), and represents a substantial cur-
rent shortcoming to our knowledge.

Faunistics and Biogeography

Knowledge of the fauna requires that we understand
the distributions and habitat relationships of every species,
and that we recognize the general patterns that are formed by
the sum of distribution patterns of individual species - the
topics that are involved in biogeography.
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Intensive inventories ol faunas on specific islands or
mountains include those of Catanduanes Island (Heaney et
al., 1991), Leyte, Biliran, and Maripipi Islands (Rickart et
al., 1993), Sibuyan Island (Goodman and Ingle, 1993),
Camiguin Island (Heaney and Tabaranza, 1997), Siquijor
Island (Lepiten, 1997), the Sierra Madre of northeast Luzon
(Mallari and Jensen, 1993; Danielsen et al., 1994), and Mt.
Isarog in southern Luzon (Rickart et al., 1991; Heaney et
al., 1999), Mt. Kitanglad (Heaney, 2001), and with brief
studies on Mindoro (Gonzalez and Dans, 1999; Ocampo et
al., 1999). Field studies were conducted in many other areas
during the decade, but the results have not been published.
Because many of these inventories have resulted in the dis-
covery of previously unknown species of mammals, they
demonstrate that we still have much to learn about even the
most basic aspects of mammalian biodiversity in the coun-
try. Intensive inventories such as these are needed in every
part of the country, since most provinces and islands have
had very few species recorded (Heaney et al., 1998, in
press).

Analyses of biogeographic patterns among fruit
bats (Heaney, 1991b) have shown that these animals
likely entered the Philippines from both the Southeast
Asian mainland and New Guinea/Australia, that most
of the Pleistocene islands in the Philippines have unique
species, and that species richness is related to island
area. Much evidence supports the hypothesis that
there are strong interactions between elevational
patterns and distributional patterns among fruit
bats and murid rodents, such that species that live
in the lowlands tend to be widespread on many
Pleistocene islands (defined as those connected to
each other during periods of low sea level;
Heaney, 1991a) within the archipelago, whereas
those in the highlands usually are restricted to a single
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Pleistocene island and often show evidence of speciation
within a given Pleistocene island (Heaney and Rickart,
1990). Each of these Pleistocene islands is a separate
center of endemism, with 40-90% of the non-flying
mammals unique to the Pleistocene island (Heaney,
1993; Heaney and Regalado, 1998). Patterns of genetic
variation within two species of fruit bats match the gen-
eral biogeographic patterns very closely (Peterson and
Heaney, 1993). Independent patterns of variation in
karyotypes within several groups of bats strongly re-
flect biogeographic patterns (Rickart et al., 1999). A
general model of island biogeography suggests that spe-
cies richness on any given island is influenced by direct
colonization from other islands (and occasionally the
continent), by extinction, and by phylogenetic diversi-
fication within the archipelago, with local phylogenesis
potentially accounting for up to about 75% of the
biodiversity of a given group (Heaney, 2000). During
the coming years, biogeographic analysismneeds to
focus on'poorly-known parts of the country (such
as the Batanes, Babuyan, and Sulu groups and the
mountains of Mindoro, Palawan, northern Luzon,
Panay, and southern and western Mindanao), on in-
tegrative studies of phylogeny and distribution (=
“phylogeography”), on measuring rates and
mechanisms of natural colonization, speciation,
and extinction, and on integrating
biogeographic data with ecological data on such
topics as elevational distribution, life history
traits, habitat use, foraging ecology, and com-
munity structure. These studies should include
species of large and small body size, flying and
non-flying species, and high and low elevation
habitats in order to detect and document the
major patterns.
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Ecology

Much of what has been learned about the ecology of
Philippine mamméls has taken place in the context of studies
of how they are distributed along elevational gradients. It is
now recognized that such gradients play a key role in deter-
mining the distribution and abundance of all species (Rickart,
1993), perhaps associated with the vegetation changes that
accompany the extreme variation in rainfall (usually ca. 2 m
in the lowlands, and up to 12 m per year in mossy forest;
Balete and Heaney, 1997). The initial studies of fruit bats,
shrews, and rodents on Negros and Leyte islands (Heideman
etal., 1987, Heaney et al., 1989) have been followed by those
on Mt. Isarog, southern Luzon (Rickart et al., 1991; Balete
and Heaney, 1997; Heaney et al., 1999), on Camiguin Island
(Heaney and Tabaranza, 1997), and on Mt. Kitanglad (Heaney,
2001). These studies have demonstrated that species richness
of fruit bats, and probably insectivorous bats, is highest in the
lowland rain forest and declines steadily with increasing el-
evation. They have also demonstrated that small mammal
diversity (shrews and rodents) is low in the lowlands, increases
to about 1800 m elevation, and (when the mountain is higher)
decreases at progressively higher elevation. This latter pattern
of a mid-elevation peak in diversity is increasingly being recog-
nized as a common pattern in many parts of the world (Heaney,
2001). Limited data suggest that mammal faunas on small,
depauperate islands may not show these same patterns; further, it is
unclear how differences in annual precipitation may affect the spe-
cific pattern; and there are many, poorly-evaluated hypotheses as to
why these two patterns exist (Heaney, 2001). Much research will be
needed to resolve these questions.

There are certain habitats or resources that are criti-
cally important to the ecology of some species; for example,
it is likely that caves are essential for the survival of many of
the species of both fruit and insect-eating bats. However, no
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studies of either caves or other equivalent crucial resources
have yet been published.

The reproductive biology of Philippine mammals is
generally poorly known, with one dramatic exception - the
small fruit bats. Through a series of papers by Heideman and
his colleagues (Heideman, 1989, Heideman et al., 1993,
Hetdeman and Powell, 1998), we now know that the small
endemic genera (Haplonycteris and Otopteropus) are unique
among all mammals in their reproductive patterns. Females
become pregnant at about 9 months of age, and these young
adults and all adult females in a population each give birth to
a single young during a single 10-day period, mate and be-
come pregnant about two weeks after birth, and are pregnant
for the rest of the year, including a period of about eight months
of arrested development of the implanted embryo. This means
that they are pregnant for 95% of their lives. Ptenochirus has
a similar pattern, but gives birth twice each year (Heideman
and Powell, 1998). Reproduction by other species in the coun-
try is known only by the number of embryos and time of year
when they give birth, or by no data at all. There is great op-
portunity and need for many more studies of reproductive
biology.

Population ecology of fruit bats has been studied in
detail by Heideman and Heaney (1989), Ingle (1992, 1993)
and Utzurrum (1995), who found them to be characterized by
a low rate of reproduction, long lives, and high density. In
general, these bats have either small home range size (the
endemic genera) or very large home ranges (the widespread
Southeast Asian genera). The widespread Southeast Asian
fruit bats (and many insectivores) tend to live in disturbed
habitats, whereas the endemic species of fruit bats (and many
endemic insectivorous bats) live in old-growth or high-qual-
ity secondary forest (references above and Heaney et al, 1991,
1999; Rickart et al., 1993). An unpublished PhD dissertation
on the foraging ecology of insectivorous bats (Sedlock, 2001)
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provides a first glimpse of how this diverse part of the mam-
mal fauna uses habitats and food resources. One initially star-
tling discovery is that many murid rodents feed heavily on
earthworms, and-that density of these specialist vermivore
rodents is highly correlated with that of their earthworm prey
(Rickart et al., 1991). The single study of forest rodent popu-
lation ecology (Balete and Heaney, 1997) demonstrated high
density of both omnivorous and vermivorous/insectivorous
species in mossy forest, and home range size for most spe-
cies of one-fourth to one-half hectare, which is moderately
large. There is great need for many more studies of popula-
tion ecology, undertaken on single species and complete com-
munities, at all elevations, and of all groups of species, if we
are to understand how these animals have evolved in response
to their island environment, and, on the basis of that informa-
tion, how to effectively conserve them.

Conservation Research

While conservation of Philippine mammals has re-
ceived attention for many decades (reviewed by Rabor 1966;
Gonzales and Alcala, 1969; Tabaranza, 1979), some funda-
mental changes have taken place recently, especially in the
last decade. Previously, most attention regarding mammals
was given to a few large species (e.g., tamaraw and Calamianes
spotted deer) and unusual species (e.g., tarsier and flying le-
mur), and to a semi-captive population of non-native African
large mammals on Calauit Island. For these few species, nearly
all effort went to captive breeding; the bulk of Philippine en-
demic mammals were not considered. Within the last decade,
the emphasis has shifted strongly to a much broader concern
for the entire mammal fauna, regardless of body size or popular
appeal. This has been associated with the growing body of
information about the natural history of the mammal fauna as
a whole that was described above, but has also been associ-
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ated with arecognition that habitat conservation needs to play
a much greater role in preservation of the Philippine biota.
Awareness that Philippine old-growth rain forest has declined
from about 70% in 1900 to about 6% currently has reached
the public in part due to the educational efforts of members
of the Wildlife Conservation Society of the Philippines
(WCSP). Further, the recognition that at least 111 endemic
mammals species are present and depend on good-quality rain
forest is due largely to the efforts of members of the Wildlife
Conservation Society of the Philippines. Some of the key is-
sues and new perspectives concerning conservation of Phil-
ippine mammals that have been documented during the past
decade, especially those resulting from new research, are the
tollowing.

Patterns of diversity and endemism. The Philippine system
of parks and protected areas initially was not based on bio-
logical criteria, but rather on political criteria. Beginning in
about 1988, biologists began to advise governmental, non-
governmental, and international agencies (including the De-
partment of Environment and Natural Resources, World Bank,
European Union, ITUCN, World Wildlife Fund, and Conser-
vation International) on patterns of biotic diversity in the ar-
chipelago. In particular, the seemingly complex patterns of
endemism within the archipelago were clarified by
biogeographic studies that showed the extent of islands dur-
ing the late Pleistocene period of low sea level; each late
Pleistocene island that has been inventoried is a unique center
of endemism, with 50 - 80% of the terrestrial mammals being
unique (Hauge et al., 1986; Heaney, 1986, 1991b; Heaney
and Regalado, 1998). This approach to understanding
biodiversity patterns in the archipelago was used recently as
the primary baseline for structuring all data and analysis in
the National Conservation Priority-Setting Workshop organ-
ized by the Department of Environment and Natural Rescurces
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and Conservation International in 2000-2001 (Ong et al., in
press). This research has also allowed documentation of gaps
in the current protected areas system and assessment of pri-
orities for development of protected areas (e.g., Heaney and
Mallari, in press; Heaney et al., in press).

Discovery of new species and the need for new national parks.
As biogeographic and systematic research has progressed, it
has become apparent that certain areas were likely to be centers
of endemism, but were nearly or entirely unknown in 1990.
For example, the previously unknown mammals of Sibuyan
Island, an isolated oceanic island surrounded by deep water,
were inventoried in 1989 and 1992. Five new species of mam-
mals were discovered, all endemic to the island (Goodman
and Ingle, 1993; Heaney et al., 1997, 1998), resulting in much
of the island being declared a national park, and the park be-
ing included in the list of eight national parks funded by the
European Union through the National Integrated Protected
Areas Program. Similarly, Camiguin Island had been surveyed
briefly (reported in Heaney, 1984), and no endemic mam-
mals were known, but later analyses indicated that endemic
species should be present. Surveys in 1994 and 1995 discovered
two distinctive species of rodents (Heaney and Tabaranza, 1997),
and resulted in declaration of the mountainous core as a national
protected area. Discoveries of new species on M. Isarog (southern
Luzon) and on Mt. Kitanglad (northern Mindanao) had similar im-
pact on areas that had been given little attention. The discovery of a
new species of cloud rat on Panay Island (Gonzalez and Kennedy,
1996) has heightened focus on that island and has led to proposals
for designation of a “Panay Mountains National Park’ ’, and atten-
tion is now being drawn to Balbalan-Balbalasang National Park, an
area of unusually high biodiversity in the northem Central Cordillera
of Luzon (Heaney et al., 2000). Rediscovery of *‘extinct” birds and
bats on Cebu Island is having a markedly positive effect (Oliver
and Pedregosa, unpubl.).
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Documentation of the conservation status of mammals. As
noted above, previous listing of the conservation status of
mammals in the Philippines included only a few large and
taxonomically distinctive species. Field studies during the last
decade have allowed us to make reasoned judgements of the
status of most species, based on actual distributions, habitat
requirements, status of the habitat, relative abundance, and
assessment of the impact of hunting; for all but a very few
species, these had been virtually or entirely unknown. These
assessments (e.g., Cox, 1987; Garcia and Deocampo, 1997;
Heaney and Heideman, 1987; Heaney and Utzurrum, 1992;
Oliver, 1992, 1994, 1999; Oliver et al., 1992, 1993a, 1993b);
Heaney et al., 1997, 1998; Utzurrum, 1992; Wildlife Conser-
vation Society of the Philippines, 1997) form the basis for
the IUCN Red Data Books (Baillie and Groombridge, 1996)
and other similar listings. As a result, some species, includ-
ing the wood-shrew (Podogymnura truei) and tarsier (Tarsius
syrichta), have been delisted (both are abundant in widespread
suitable habitat), but 52 others have been added to the offi-
cial lists.

Demonstration that mature forest is essential for most spe-
cies of Philippine endemic mammals. Recent field work has
nearly always compared the mammals present in forest of
varying degrees of disturbance and agricultural areas, and has
produced clear evidence that most of the endemic species,
especially those that are threatened, require forested areas with
only limited disturbance due to logging (e.g., Heaney et al.,
1989, 1991, 1999; Heideman and Heaney, 1989; Ingle, 1992,
1993; Lepiten, 1997; Mallari and Jensen, 1993; Rickart et al,
1991, 1993). These data are often utilized in discussions about
the desirability of continued commercial logging in the coun-
try. Reforestation with exotic species such as Gmelina and
Eucalyptus is unlikely to promote biodiversity conservation
because these species produce tree plantations that are virtu-
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ally biologically sterile; “re-rain-forestation™ in nature is pro-
moted by seed dispersal from remnant forest by birds and
bats (Utzurrum, 1995; Ingle, unpubl.) While the debate about
logging and reforestation is likely to continue for some years,
there is no doubt that biological data, including data about
the magnificent endemic mammalian fauna, will play a mean-
ingful role in the future, as the public and government offi-
cials recognize that all aspects of the ecosystem, both natural
and human-dominated, are interconnected, and that stability
of human economic, social, and political systems require sta-
ble biological systems.

Some thoughts on the future of research on Philippine
mammals

Realistically, it is unlikely that we can anticipate many
of the needs for research of the coming decade, much less the
conceptual/ theoretical issues that will develop unexpectedly.
However, it may still be worthwhile to emphasize some of
the current large gaps in our knowledge, and some of the con-
ceptual issues that seem likely to be especially productive.

A recent compilation has demonstrated that most of
the provinces on Luzon and Mindanao, and many of the me-
dium and small islands around the country, have not yet been
the subject of even the most basic and superficial biological
survey (Heaney et al., in press). Obtaining information on the
distribution and status of species is the most fundamental is-
sue for both conceptual understanding and for well-planned
and successful conservation. In the course of such research,
it is virtually certain that new species will be discovered, and
these should be described and their basic biology documented.
The voucher specimens that are produced will also allow other
taxonomic studies that will certainly enlighten us about Phil-
ippine biodiversity.

One exciting new area for investigation is the histori-
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cal development of patterns of biological diversity - the in-
vestigation of how the biological diversity of the archipelago
was generated, in the context of our greatly increased under-
standing of the geological history of the islands. Molecular
techniques (especially DNA sequencing) hold great promise
for helping us to define the evolutionary relationships of spe-
cies, to determine their place of origin outside of the Philip-
pines, and to document their means of diversification within
the archipelago.

Ecological studies need to focus on at least two major
issues: first, how the communities of organisms manage to
co-exist at a single locality (the ecology of communities); and
second, how species respond to various levels of habitat dis-
turbance and destruction (population ecology). These data will
be crucial for developing management plans that minimize
the impact of humans on the natural biodiversity of the na-
tion, as well as for understanding the natural functioning of
this remarkable center of biodiversity. The ecology of special
habitats, especially caves, is badly in need of attention.

Conservation research studies need to continue to
work hand-in-hand with basic ecological and systematic
biodiversity research; I hope that, if nothing else, this review
has demonstrated that there can be no real progress on con-
servation without being a part of on-going basic biodiversity
research programs. Moreover, all of the research programs
and issues discussed above depend heavily not only on high-
quality field work, but also on consistent and timely scholar-
ship - the frequent and careful publication of the results of
research and conservation programs, so that the information
becomes a matter of public record. Without publication, all
of our work could ultimately be little more than an expensive
and unproductive hobby.

Finally, during the last decade, we have learned that
successful research and conservation depends on the full rec-
ognition by regulatory agencies—especially the Department
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of Environment and Natural Resources and the Protected
Areas and Wildlife Bureau—that research on the biota of the
Philippines, including mammals, is needed for the welfare of
the nation and its ndfural patrimony, since conservation is
fundamentally dependent on good and current data based on
carefully conducted, thorough field research. The recent ex-
perience with the unintended will work to the benefit of the
nation by promoting the most active, high-quality national
research program possible on the amazing biodiversity of the
nation.
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NEGROS RAINFOREST CONSERVATION PROJECT:
PAST, PRESENT & FUTURE

CRrAIG TURNER, ELEANOR SLADE, AND GERARDO LEDESMA

ABSTRACT

he Negros Rainforest Conservation Project (NRCP) is a joint

program of collaborative vesearch, education, and training between
the Negros Forests and Ecological Foundation, Inc. (NFEFI) and Coral
Cay Conservarion (CCC). The project 15 situated in the North Negros
Forest Reserve (NNFR), Negros Occidental, the Philippines. The primary
scientific objectives of the project are o collect biodiversity inventory data
and to conduct complementary ecological vesearch on species involved in
the NFEFI species vecovery program 1o aid in-situ conservation initiatives.
The project utilizes trained volunteers to collect baseline biodtversity data
in order to increase the undersianding of the ecological dynamics and
community composition of the different forest types within a vestricted
area of the NNFR.

This paper presents an overview of the work of the NRCP and
reports on the preliminary inventory and census data compiled by the
project. These vesults do not only begin to confirm that the NNFR is an
important biodiversity hotspor with a huge diversity of endemic and
endangered species, but also underline the data gathering capacity of the
NRCP. These initial empirical results and integrated approach of the
NRCP are utilized to outline how this information could quantitatively
underpin the conservarion objectives of NFEFI, and contribute to the
development of an integrated, community-driven conservation and
sustainable management of the biodiversiry of the NNFR.

The Forests of Negros

The Philippines has one of the highest rates of tropical
forest loss, declining from 70% to 18% cover in the last 100
years (ESSC 1999, DENR/UNEP 1997). On Negros Island
under 5% of'the original forest cover remains intact (Heaney
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& Regalado 1998). Such whole scale loss means that
approximately 60% of endemic Philippine flora is now extinct
(Roque er al, 2000). As a result, the moist forests of the
Philippines are now classified as the eighth most vulnerable
forest ecoregion in the world (WWF 2001). Such rapid loss
of tropical forest habitat has serious implications for the
terrestrial biodiversity of the Philippines. Over 57% of species
in the major faunal groups occur nowhere else in the world
(Oliver & Heaney 1996) and many of these have restricted
ranges within the Philippines. The remaining forested habitat
is of critical importance to all groups, but particularly the birds,
with over 80% of threatened Philippine bird species dependent
on the remaining tropical moist forests (Collar et al, 1999).
With much of the remaining tropical forest cover restricted to
small montane areas, it is now apparent that even low levels
of deforestation can seriously threaten montane faunas of
restricted distribution (Brooks et al, 1999). The area covered
by the Negros Rainforest Conservation Project is the largest
remaining area of wet evergreen rain forest on Negros
(Hamann et al, 1999), and the second largest in the West
Visayan Faunal region that including Negros, Panay,
Guimaras, and Masbate. It also falls into the ITUCN category
of the highest conservation priority (Dinerstein 1995).

The NNFR represents one of these montane areas. It
is considered to be of importance to the survival of many
critically endangered endemic and restricted range species
found only within the Negros-Panay Faunal region, the most
threatened of the Philippines’ five faunal regions (Heaney &
Regalado 1998). These endemic species include threatened
birds such as the critically endangered Walden’s Hornbill
(Aceros waldeni) and the endangered Visayan Tarictic Homnbill
(Penelopides panini). The mammal fauna includes the
endangered Philippine spotted deer (Cervus alfredi) and the
critically endangered Philippine warty pig (Sus cebifrons)
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(WCSP 1997). Both species have been exltirpated tgom
95% of their former range (Cox 1987), having once dc_aep
common throughout the West Vlsa?,'as. C. alfre :bls
considered to be extinct on the islands of Cehl?,
Guimaras, and Masbate (Oliver et_al, 1992).. As their
status and distribution on Negros 1s upcertam, census
information is urgently needed for effective conservation

and management.

Current Knowledge and Needs

In addition to harboring immense biolog1-cai
diversity, these montane forests are alsoa sourc}c: of Vléaa
ecosystem goods and services. F_or example, t ey;nrCtS
potential source of many non-timber forest pI;cI)HlIJEP
(NTFPs) such as rattan and bamboo (DEI\.IR1 Vo0
1997). They protect vital watersheds (Penafie t thé
providing a clean and controlled supply of water Toh ¢
provinciai capital of Bacolod andl other Iareas. . 81
benefits are beginning to be recognized at mternauona&,
national, and local scales (Heaney 1993; Heaney

- WWF 2001). .
Regalaic})légbg:s’t strategy for effective conservatlonci
whether by inclusion in the National Integrated Protectet
Area System (NIPAS), or via stakeholder r_namagr.sm.en(i
or a combination, is still unclear. But what 1s recogmie
is that the adoption of any or all of tbese appFoacdes
will require spatially referenced ecological dataflcrlllor :;
to guide effective conservation management 0 /g;]%p
forest habitats (Alder & Synnott 1992; DENR :
1997). However, one of the greatest Problem§ has if::
the paucity of accurate and curre.n’t 1nformat1on on e
wildlife and forests of the Phlhppln.es .(Heaney t
Regalado 1998) that can provide a ba_sehne inventory to
underpin future conservation strategies.
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It can be argued that such i '
ch information exists i
;)r;e form or another since the fauna and flora of Ne Sr:;
Psh .a;{ld are well studied in comparison to other areas o?the
th'l ippines (Angel Alcala pers. comm). Unfortunatel
(Hls 1s only for particular groups such as mammal}s/
(Bf;;l,;ygf;c;l, ]1989; Heideman et al, 1987), herpetiles
cala 1986), and avians (Brook :
with such work bein th iffer oo
: g completed with differi
of inclusiveness in a limi s O
ted range of habitat t
ypes. O
::,11; :ht};t:)r hand, the montane areas of the Philil;pinesn
W represent the majority of the remaini ,
aining forest
?ﬁ;g;ze;tsl, }éavilhardly been explored (Ashtongl993§
clude the montane forest are '
date, only a limited numb e
ate, er of short studie
limited number of ' g B b
! taxonomic groups have b
gl;?ll;fl;f ((jHamann et al, 1999; Hamann & Curio 192691?
n urio 1999; Heideman ez ol :
: ; , 1987; Brook
al, 1992). This has resulted i ey oFdetofled
. ed in a patchy array of i
studies with many gaps i e regatin
ps in current knowled i
forest communit iti B ot
community compositions and wildlife diversi
zril;ifecilistrﬂ;utlon. A more comprehensive survey oetlistll?e/
ng forest types and the mosai
st : aic of natural and
: y affected habitats that k
exist in the NNFR should be d before any
] completed before a
conserva.tlon management or restoration strategi an
be effectively planned. s e
This paper broadl i
y reviews the ecological surv
:;(t);k undertaken by the NRCP; however, it does n?tf
mpt to offer a complete and detailed analysis of the

inventory data. Such data will b '
R iy € presented in subsequent

The Negros Rainforest Conservation Project

Inresponse to the need for ecological information
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crucial in making informed decisions regarding the
sustainable management of the NNFR, the Negros
Forests and Ecological Foundation In¢orporated (NFEFI)
has asked Coral Cay Conservation (CCC) to assist in
the provision of resources in undertaking baseline
biodiversity surveys. This cooperation has resulted in
the establishment of the Negros Rainforest Conservation
Project (NRCP) in 1999. Oliver and Heaney (1996) have
recognized the need for locally based conservation
initiatives and stressed the importance of not becoming
dependent on international assistance. Cognizant of this
sentiment, NRCP has realized this goal through 1its
partnership program with CCC. In this arrangement,
CCC supports NFEFI’s use of trained volunteers in
undertaking the ecological inventory and census work.

Primarily, the ecological survey work will gather
baseline quantitative data on the biodiversity of the fauna
and flora of the North Negros Forest Reserve in order
to create resource maps and an environmental database
for the region. A major part of this survey work 1s a
complementary field-based research into the habitat
requirements and ecology of the endemic species
currently included in the NFEFI captive breeding
program whose objective is to produce guidelines for
effective forest management to aid in-situ conservation
of specific species. In addition, this survey aims to
generate suitable education materials to be used in
inculcating environmental awareness among local
communities and in designing training programs in
biodiversity assessment & management for host
country’s counterparts. Finally, data from this survey will
be used to formulate an integrated, community-driven
management plan for the conservation, restoration, and
sustainable use of biodiversity in the region.

At the international level, such work will contribute
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tf’ glub.ul-effor[s such as the Tropical Montane Clo d
.f‘ortf‘st initiative (Aldrich 2000). At the national Ievul
1t will c{ontribute to the National Biodiversity Stratee :
and Action Plan, which includes inventories of flora ar%g
fauna as well as mapping of biodiversity rich areas not
covered by NIPAS or declared protected areas. At tl?
local level, the project will provide NFEFI anéi Locafl3
Governm-ent Units (LGUs) vital ecological data for
conservation management in the NNFR. The informatio

will also be available for the development of educatiog

initiatives, and training in biod; '
ning in biodiversity as
sess
management. ’ ment and

Data Collection Methods

Volunteers - The NRCP undertakes rapid biodiversit
assessments of major faunal groups (focussing on birdsy
m.ammals, reptiles, amphibians, and insects) in conjunctiori
w1th long-term vegetation monitoring. In undertaking this
prOJect,. NRCP uses volunteers (local and intemational)gwh
are trallned by experienced graduate and postg;raduat0
ecologists. :l‘he training includes an intensive ang
comprehenswe one-week course in field monitorin
tech.mques. Volunteers are expected to achieve a minimurf
basic standard of competence before undertaking an
ﬁflzldwork. While the use of volunteers may be quesigion 31{
with rega.rd to expertise in data collection, the fact thet
conservation biologists have long used “nonj-professio Ia”
}folunteers to collect much of the information needed to HE;{
1nf0nn§d decisions concerning resources they are tlyimate
protec.t 1s widely acknowledged (Bildstein 1998). There H%ﬂ .
a grompg body ofTiterature supporting the use of u"ain.ed volu;ftee?:
in baseline ecological monitoring work where resources are limited

(Foreetal,2001; Rosenbur:
5 i getal, 1998; Mumby et ‘
et al, 1996; McLaren & Cadman 1999), i
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In addition to training and supervision, the NRCP also
uses survey techniques that require minimal expertise yet
permit the collection of accurate ecological data. For example,
bird surveys are completed both by mist netting (Bibby et al,
1998) which allows accurate identification of each specimen
and by the use of observation techniques such as Mackinnon
lists (Mackinnon & Philips 1993). The Mackinnon list method
can be used to generate diversity and relative abundance data,
and is useful for more inexperienced observers (e.g.
volunteers) as time can be spent identifying individuals
without distorting the results (Sutherland 2000). However,
tropical forest surveys are often synonymous with a high
demand on research resources and technical expertise for
surveys on lesser-known taxa, particularly some insect groups
(Willott et al, 2000). Such issues can be partially ameliorated
by using, for example, readily sampled groups such as
butterflies, because they are relatively easy to record and
identify (Kremen 1994), and can be used as an effective
“umbrella group” for biodiversity conservation (New 1997).

Tree Species Inventory - Vegetation survey work has been
undertaken using six permanent sample plots which have been
established within three forest types of the NNFR (in close
proximity to the village of Campuestohan 10° 39°N, 123° 08’E,
on the southwest perimeter of the NNFR) to enable
. comparisons of community composition of the different forest
types and species distributions within them. The plots have
been permanently established in parallel pairs, in each of three
different forested areas: (1) Lightly disturbed old-growth forest
- selectively legally logged for dipterocarps 35 years ago; (2)
Heavily disturbed old-growth forest - forest, legally logged
for dipterocarps, and illegally logged for other species with
commercial value 11 years ago; (3) Secondary forest - on a
clear-cut site, where regrowth began 11 years ago.
Based on international standard methodology for tree
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inventory work, one-hectare plots (500m x 20m) subdivided
into 25 quadrats of (20m x 20m) were used (Hamann et al,
1999, Alder & Synnott, 1992; Dallmeier | 992; Madulid 1996;
Pipoly & Madulid 1998). Subsequently, all specimens of
210cm dbh (diameter at breast height) were permanently
tagged and identified with local names by local guides.
Botanical samples were also collected and sent for species
identification at the Philippine National Museum, Manila and
Royal Botanic Gardens, Edinburgh.

Vertebrate Surveys - The vertebrate faunal surveys initially
focussed on birds and mammals. The bird surveys were
undertaken using Mackinnon lists (as discussed) and by point
counts (Bibby et al, 1998; Stork & Davies 1996; Gibbons et
al, 1996). These survey methods are ideal for rough terrain
and dense vegetation where conditions make transect walkin g
difficult (Bibby er al, 1992). The data produced are semi-
quantitative and allow- limited comparisons. Point counts
allow easier identification of species which are often difficult
to see because of the dense vegetation. For this reason, this
method is best carried out by trained volunteers (Stork &
Davies 1996).

With the guidance of NRCP staff, assessment
of bird and bat diversity was conducted through
observation work and by mist netting. Nets were
established where capture efficiency was likely to
be maximized (in clearings, along ridges or by
water), following the approach of previous studies
(Heaney ez al, 1989). For mammal inventories the
project used live traps following the trap line
methodology of Heaney et al (1989) and Heideman
et al (1987). In addition to the trap lines, the project
used visual encounter surveys and species signs
(e.g. tracks) according to the basic census
techniques of Rabinowitz (1997).

Silliman Journal Yol. 42 No. 1 2001

Negros Rainforest Conservation Project 117

Invertebrate Surveys - Regular butterﬂy' surveys have begn
undertaken within the three forest types to' investigate butte}l:h Z
diversity, spatial distribution, and rela?lve abundcalnce. e
project used the transect walk method with non-random pd "
counts (Walpole & Sheldon 1999; Pollard,.1977), as use 1
previous studies of tropical forest butterﬂu?s (Hamer etha(i
1997; Hill, 1999). As with the bird surveys, th.15 survey lget 0 :
is ideal for rough terrain and dense vegetation. Bal‘Fe trtai?
(Ausden 1997) have also been used on each 'plot smcgld 1?
type of survey is particularly useful fF)r surveying the gui h0S
fruit-feeding butterflies. A type specimen of e.:ach specl:les ha
been collected and identified to sub-species leve‘ lllgtgr;g
D’ Abrera (1982; 1985; 1990), Tsukad.a (1981; 1982;1 tthé
1991) and Baltazar (1991). These specimens are store.da e
NFEFI for use in generating a photographic field gui e a.1
will aid future volunteer training as well as for educationa

purposes.

PRELIMINARY CENSUS AND INVENTORY
RESULTS

Botanical Inventory - Nearly fifteen thousand ind‘iw‘duaﬁ '[I'Gt::‘,S
(dbh>10cm) have been permanently tagged w1th1.n tl f s:;
survey plots. One hundred and twepty m'orpholo'glca ypas
of trees have been identified but this is hke?y ‘_to mcreasie .
scientific identifications are conﬁrmr.?d. Prehmmar}" ana YS}S
revealed that the overall species‘nchn.ess an(_l Sll‘}l;lp;()llld?
diversity (Begon et al, 1990) are hkgher‘m the dlstur;; 0rld
growth forest (95 species, divers.ity.mdex = 21; ﬁ a <
secondary forest (92 species, di.vers1t‘y 1ndex = 20.6.1) :zagl 41)
the old growth forest (72 species, diversity mdex. = " .t. n
The two old-growth areas also have a more even dlstrlll EJ i0 :
of species in comparison to the secondary forest, and a ores,f
areas demonstrated high diversity but low abundance o

individual species.
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{\s the evaluation of species composition showed
clear differences between the different forest types
further patterns in community composition ilvpere,
asse_sseq using PRIMER (Plymouth Routines in
Multivariate Ecological Research) (Clarke & Warwick
1994a). Community (species abundance) data Werc:
doublejsquare root-transformed to reduce the influence
of dominant and rare species. The Bray-Curtis similarit
measure was then calculated between every permutatioi
of s_ample pairs (Clarke & Warwick 1994b). Th
relationship between the forest types was displayed-usin :
a n'on-.metric multidimensional scaling (NMDS%
ordmat‘lon (Figure 1) and a hierarchical agglomerate
clustermg technique (Figure 2) (Clarke & Green 1988)
. .T'he NMDS and Cluster demonstrated cleeu:
similarities between the pairs of sample plots located in the

same fore.st type, indicating similar community composition
The relatively low stress value of the NMDS (<0 1) alsc;
.den.lon-strated good separation of the three fores£ types
1ndlcat1.n.g that they differ substantially in their relalt)ivej
compositions. The Cluster also confirmed that the four old
growth forest plots are more similar to each other than to th‘;
secondary forest plots that are dominated by pioneer species
(e.g. Euphorbiaceae). However, there is evidence thzﬂ old
grc?wth species, such as Palaquium species and 4 zk'-
Philippinensis are re-growing at these sites. s
The disturbed old- growth and old-growth forest plots
were also found to be very different from each other in their
Species composition (Figure 1) with the latter being dominated

by palm species which have bee
n compl
the secondary forest. mpletely removed from

Vertebrate Surveys - Over 200 hours of observation by 90
Volu1'1teers have resulted in the identification of 123 bird
species from 33 avian families. This figure represents
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approximately 20% of all species (572 in total) known to occur
in the Philippines (Kennedy et a/, 2000) and 1% of global
bird species. Over 30% of all species identified within the
NNFR are endemic to the Philippines, with sub-species
endemic to the Negros-Panay faunal region. Nine of the
species recorded in the NNFR are [TUCN Red Listed (Table
1). Five of the Red Listed species identified, including the
Visayan Flowerpecker (Dicaeum haematostictum), the Flame-
templed Babbler (Stachyris speciosa), and the Visayan Tarictic
Hommbill (Penelopides panini), are restricted to the Negros-
Panay Faunal region (Stattersfield et al, 1998).

The preliminary inventory of mammals (Table 2)
already indicates that the NNFR is a key site for the endangered
mammal fauna of the Philippines, yet this is far from being a
definitive inventory. The Visayan Spotted Deer and Visayan
Warty Pig, two of the most endangered animals in the world
are known to be present in the NNFR. So far only deer tracks
have been located, although there have been frequent sightings
of pig activity, and of the pigs themselves, throughout the
areas being studied.

With the use of mist-netting, the majority of the
recordings consist of fruit bats, in particular, Cynopterus
brachyotis and Haplonycteris fischeri. Another species,
Nyctimene rabori, previously thought only to occur in
Southern Negros, being restricted to undisturbed, primary,
lowland forest, has been caught in the secondary forest near
the NRCP research center. Rare or uncommon in all known
sites, and facing extinction on Negros, this bat species is
classified as IUCN critically endangered (Heaney, 1998).
The observation and live trapping work have also
located Long-tailed macaques (Macaca fascicularis) close
to the research center and within the survey sites between
December and July. Two sites have been identified as being
particularly important: Baldusa Falls and Hiyang-Hiyang.
Common palm civets (Paradoxurus hermaphroditus),
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Malay civets (Viverra tangalunga) and an array of small
sma

mammals

Surveyed ISI;able 2) are also known to be active in all are

by non-n;.n' wevex:, the small mammal fauna is domine tiis
1V€ Species such as the Asian house shrew e

(Suncus muriny, :

s), the Oriental h
. : ouse rat ;
and the Polynesian rat (Rattus exulans) W eepaly

Invertebrat
rate Surveys - The NRCP has collected and identified

3) and nearly 80%
. o of the species identi
the Philippines. It is also ap pecies identified are endemic to

. ar
haverestricted geographic parent that anumber of the species

i distributi 4 e
Fi : 10ns within the Phi .

I('ic ﬁ:;l;‘::). Ehere were also differences in butte rfly dit];plfles

» and abundance between the three FoEst by r::tty};

» W1

the se { i i
v, c;%?lcli]a;ir;/n ic;rznsiddmdplaymg higher species richness but
wer reduced species diversi 1 )
diversity (Begon et al, 1990)) than the ollr:‘i/?;;gﬂ(lsél']tlpson S
ites.

DISCUSSION

The data presented
. here are stil] Imi
(t:l;flzl); stc.:rve to illustrate the value olf tizelliln;gary b
locatzc;olnz};rzcess and capacity. To date the NRgPd}?ta
ird species within s
. the NNF ich i
ﬁﬁi;irnt;ag p.rev10us studies (Brooks e}:,a‘;]hi(;};;
! ur1o 1999), and wil i , ;
e Cur : will contribute t
de r?éoigea:ﬁan m\;entory of this area. The sur(\)/;};: ka1rSt
: ¢ ecological im or
e portance of the NN
oot fjr?di?;lsc zr;delgl(;N Red Listed Species, contzl:r};it:g
ter works (B
ol ) - (Brooks et ql :
o nlngrgc;)?m;o 1999; Heindl & Curio 1999; I?Ie’idlegrjl?z,
Seve;al : ec‘. hey al_so present the first r’ecords fan
Bl inp Hles from different faunal groups, such o
Philip}; inz t 1Ei\bka-eagle (Spizaetus philippen’sz's) al?(: :11: .
e-nosed fruit bat (Nyctimene rab ')‘"3
! ori).
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Clearly, the inventory total is a function of surveyor
effort, but it serves to illustrate the value of long-term
studies when attempting to generate species inventories.
Detailed inventory and census work represent the
first step in the conservation management process since
ccologically sound forest management, whether for
conservation alone or in conjunction with sustainable
resource use, will only be successful if the dynamic
behavior of the systems can be adequately characterized
and predicted (Alder & Synnott 1992). Permanent
sample plot studies used in combination with baseline
faunal surveys for all major habitat types have provided
us with an opportunity to assess ecological patterns and
changes along spatial and temporal dimensions.
Therefore, they have a central role in many aspects of
tropical forest research, conservation, and management.
For example, the empirical outputs of the completed
permanent sample plot inventories will not only provide
a valuablé baseline for vegetation community structure
and how this relates to faunal diversities and
distributions, but will also aid reforestation efforts.
Comparison of species frequencies on different
plots (within different forest types) might help
conservationists decide which species are useful for
reforestation projects. For example, a species that occurs
in scattered patches in an old growth plot, but forms
high frequency populations on the logged over site (€.g.
Euphorbiaceae sp.), is likely to be a pioneer species.
Because such species is generally tolerant of drought
and intense sun, it may be used to establish new
plantations by open field planting. Results of this sort
are only possible to achieve when the scientific inventory
will have been completed, and only then will it become
possible to plan restoration initiatives for areas such as
the NFEFI and the Upper Imbang-Caliban watershed.
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The project’s unique

. artici s
trained volunteers represen — b utilizing

ts an Opportunity to increase

e community
specific development of

Silliman Journal Vol. 42 No. 1 2001

1

Negros Rainforest Conservation Project 123

methods is necessary if accurate and scientifically robust
information is to be gained and recognized by peers.
Although the perceptive accuracy of data collection may
be enhanced through the use of appropriate methods and
training, there is still a need to validate any data
collection process (MacLaren & Cadman 1999). To this
end, the NRCP is currently undertaking a study to
validate the data collected by the volunteers who used
observation techniques.

While the research lessons continue to be learned,
one outcome of the project is clear. The NRCP would
not have been sustained for this long without research
collaboration and continued local support. Local NGO
support, community involvement, and the willingness
of local and international researchers to contribute to
the project provide the foundation on which the day-to-
day research is completed. While the social, political,
and economic reasoning for such involvement is well
rehearsed, the scientific value of the participatory
exchange of knowledge cannot be overstressed in an area

that is biologically poorly known and documented, at
least in a scientific sense. The inventory and census data
are only an initial step while the task of conserving and
restoring the forests of the NNFR and Negros is vast.
There is a need to look at alternative mechanisms by which
to achieve conservation goals and it is now acknowledged
that volunteers will play increasingly important roles in
wildlife conservation wherever their efforts can be coupled
with those of professional practitioners in the field (Bildstein
1998). The NRCP is by no means a panacea but through
partnership and collaboration, and the continued involvement
of volunteers and local communities, it offers a mechanism
through which to make small steps in the right direction and
assist in sustaining the resources of the NNFR.
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Figure 1. Frequency distribution of butterfly species within
families located within the NNFR.
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APPLICATION OF LINEAGE-BASED SPECIES
CONCEPTS TO OCEANIC ISLAND FROG
POPULATIONS: THE EFFECTS OF DIFFERING
TAXONOMIC PHILOSOPHIES ON THE ESTIMA-
TION OF PHILIPPINE BIODIVERSITY

RAFE M. BROWN AND ARVIN C. DIESMOS

“Despite the diversity of alternative species definitions, there is veally only one general
species concept in modern systematic and evolutionary biology —
; ; ; i

species are segments of population level evolutionary lineages.

de Queiroz (1998)
ABSTRACT
ppreciation of the magnitude of Philippine mpbzlbz'dlﬂ di@my s ﬂWWed
over the past 150 years, with current estimates of diversity owing to progress dm?rzg’
frve distinct phases in Philippine berpetology. These include: (1) r}'Je early taxonomists
period, before the turn of the last century; (2) the career of E. Taylor in the 1920s; (3) the
work by R. Inger in the 1950s; (4) the collaboration of A. Alcala aind W Brown
between the 19605 and the 1990s; and (5), the curvent efforts to Jynr./mzze and mﬂy)r?—
hensively revietw Philippine amphibian diversity in the context of a lineage-based species
amework for species recognition.
g Usz;'l J}rfwm!y, rincmmzlr studies in the iilands have all bezin mﬂc_izza‘ed in the
absence of an explicit species concept or within the contexct of the Polytypic Species Concepi (a
variant of the Biological Species Concept). In this paper; we argue tblat the latter shonld 0
lomger be applied to Philippine vevtebrates becanse it 1s a philosophical framework If:rat I
not necesarily consistent with evolutionary bistory. Rather, we suggest tbe adoption of
lineage-based species concepts such as the Evolutionary Species Concept (Simpon, 1961,
Wiley, 1978) or The General Lineage Concept (de Queiroz, 1998, .I 99_9)_&3«:4:&;13‘/903/3
of these approaches vesult in the vecognition of taxa in a manner t/kzt s logically m.ntrm.em
with known evolutionary bistory. The geological history of the islands of the szlzlbp{naf
and the known common bistory of the vertebrates that owcury those landmeses are periicti-
larly amenable to interpretation within a lineage-based definition of the Jp\?cm. .
Due to the unique geological bistory of the Philsppines cmd the insular ualf—
tion postulated for many of its endemic amphibians, we argue tbzft lznefge-ba\m" g:eaze.r
comcepis ave the most appropriate approackes for use in taxonomic Jt_aafm of lez{:ppme
amphibians because populations on these islands possess known m&tm hmmmr and
predicable evalutionary fates as decp-water island endemis, Tf‘Jm, tbe identification of
lineages & straight-forweard and can be applied to spectes groups in a vigorous and repeal-
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able fashion. Application of lineage-based species concgpts also bolsters more realistic exti
mates of Phalippine biodsversity and should further Promote conservation efforts fueled *
estimetion of species mumbers and percent endemiciy, 2
. ‘ In tfw Daper we review several recent studies that have resulted in Ssignificant
mcveases m.artmzed species numbers within Philippine Amphibia and dicuss the bis-
:ml significance of vecent work. Finally, we note several as-gf-yer unchellenged polyrypic
Species cmﬁlexar i the Philippines and suggest varions taxonomic groups in need of
comprelensive review within the context of lincage-based species conceps. |

Introduction

‘ Sxpce the original description of the first species of en-
d.erruc Philippine frog (Wiegmann, 1834; Rana vittigera), the
history of amphibian biology of the country has been er.[’ICELl—
ated with significant incidental collections by early general col-
lectors, and the targeted, dedicated careers of several pioneering
herpetologists (see Inger {19541, Taylor {1975}, and Duellman
and Trueb [1986] for review). The history of Philippine
herpetological diversity, like that of most countries, also is a his-
tf)ry of disagreement between conservative Eaxonomists
( .lumpers") versus more liberal proponents of species recogni-
tion (“splitters™), It is also che history of the discovery of remark-
?ble b_iological diversity, coupled with the influence of a few char-
ismatic pe.rsonalities—and how the opinions of a few shaped the
g}jjis:;;t; which several generations viewed Philippine
Early collectors (Cuming, Everett, Jagor, Mearns
Moellendorff, Semper, and Thompson) sent preserved ,specimens’
to European and American museums; these specimens formed
thf basis of descriptions later published by Boettger: Boulenger,
Guz_lther, Mertens, Peters, and Stejneger (Inger, 195,4). The a t;
of <.ixscovery and description of some of the Philippines most incfr-
esting endemic amphibians (1860s through 1910) thus predated
the arrival (in 1912) of che father of modern Philippine
herpetology: Edward Harrison Taylor. wP
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Taylor (1920-1928, see Literature Cited) recognized a
total of 89 species of Philippine amphibians, 42 of which he de-
scribed as new (one in collaboration with G. K. Noble). Inger
(1954) later recognized 55 species of Philippine Amphibia (ex-
cluding the recently introduced cane toad, Bufo marinur), reduc-
ing the species level diversity of Philippine Amphibia by appli-
cation of the Polytypic Species Concept and by careful re-ap-
praisal of many of Taylor’s taxa. Thus some species were rel-
egated to the status of subspecies and others were considered
invalid (submerged) and placed in the synonymy of wide-spread
SE Asian species complexes (Inger, 1954).

Although recent years have witnessed the discovery of
many new species of Philippine amphibians (summaries: Alcala
and Brown, 1998, 1999), no systematic effort (e.g., Grismer,
1999) has been undertaken that would comprehensively address
Philippine Amphibia in the context of recent philosophical syn-
theses of species concepts and reconsider the status of Inger’s
subspecies (Brown et al., 2000). Some investigators have con-
servatively followed Inger’s polytypic taxonomy pending thor-
ough review (e.g., Brown et al., 1996; Alviola et al., 1998; Alcala
and Brown, 1998) and others have simply listed Inger’s subspe-
cies as full species without comment, justification, or accompa-

nying data (Dubois, 1992; Duellman, 1993; Inger, 1999;
Emerson et al., 2000; see comments by Inger, 1996 and Brown
et al., 2000; review: Brown, Diesmos & Alcala, this volume.).

The purpose of this paper is to report on the progress
towards a case-by-case, lineage-based reconsideration of the di-
versity of Philippine Amphibia. Between the time that Inger
published his review and the present, species concepts have fol-
lowed the general growth of biological thought towards recog-
nizing and explicitly addressing natural variation and the cen-
tral theme that evolution plays in taxonomy, classification, and
systematics. As such, the recognition of basal units of evolution

has turned towards identifying (and naming as species) diagnos-
able lineage segments that possess recognizable evolutionary pasts
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and predictable evolutionary fates. In this paper, we attempt to
show why this conceptual framework is particularly appropriate
when considering the amphibians of the Philippines, largely be-
cause of the unique and reasonably well-known recent geologi-
cal history of the archipelago.

Revie.w of competing species concepts applied in the past
to Philippine Amphibia.

‘ Thrpughout the remainder of this paper we use the
term “species concept” to refer to a guiding philosophy or a
conceptual framework, and not a practical algorithm, recipe
or a set of rules (criteria for recognizing species). ,Thus z;
species concept is a framework within which sits the noti:)n
of what constitutes a species, the basal unit of evolution. Be-
cause of the spectacular diversity of life and its history, ex-
ceptions to every species-recognition algorithm will exis’t' as
suc_;h no recipe is fail-proof for the recognition of all the eart,h’s
units of life. Much heat and often very little light has been
gener_a.ted in the process of refutation of one kind of species
definition in favor of another (see review in Otte and Endler
19.89; Ereshefsky, 1992: Howard and Berlocher, 1998‘,
Wilson, 1999). Fortunately, recent advances in technolog);
have afforded the taxonomist an expanding set of powerful
tools that can be used in place of some of the past’s guess
worl-( and application of personal opinion. Rather, taxonomy
has in some circles become the practice of collection of real
data that can be used to test the hypothesis of specificity in a
sognd and rigorous manner (see Wiens and Servidio 2000)
This technological advance has not arisen unguided.!ln fact.
recent. progress in the philosophy of science have advanced,
the scientific community’s understanding of the species con-
cept debate at the same time that several landmark synthesis
papers have reviewed the common elements of disparate philo-
sophical viewpoints. The result is a recent consensus in the
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literature as to what constitutes and how to identify the units
of evolution (review: de Queiroz 1998, 1999). It is our hope
that species concept theoreticians can now turn to the task at
hand and advance the progress of recognizing the diversity
of life unencumbered by excessive philosophical baggage.
Early authors of Philippine amphibian descriptions
(Boettger, Boulenger, Giinther, Mertens, Peters, Stejneger)
were trained at a time when typological philosophy (or “es-
sentialism”) dominated biological thought. This general phi-
losophy can be traced to Aristotelian typology and the notion
that species are embodied by fypes that are manifest in their
truest essence as the “Creator” intended them—by a proto-
type individual (review: Mayr, 1982). Thus, it has become
standard practice for each species to be assigned a holotype
specimen. In the past, the holotype was presumed to be the
specimen that best embodied what the “Creator” intended for
the species. Today, designation of a holotype specimen is still
useful for nomenclatural purposes. As a last resort, the
holotype is the specimen to which each scientific name ap-
plies. In the Aristotelian world view, variation from the es-
sence of a species (as embodied by the type) was considered
unimportant and inconsequential. When an aberrant speci-
men that did not conform exactly to the type was inevitably
discovered, it was dismissed as a “freak” or a mistake to be
ignored, or even discarded (Mayr, 1982). No attempt was
made to handle natural variation in species or populations; to
an extent, natural variation was even considered troublesome.
It was an annoying exception to Aristotelian typology, the
philosophy of essentialism, and the notion that God created
the perfect form of every species in a pure essence, or fype.
Charles Darwin published the “Origin of Species” in
1859 but it took several years for the full implications of his
and A. R. Wallace’s revolution to reach the practitioners of
every discipline of biology. Boettger, Boulenger, Giinther,
Mertens, Peters, Stejneger, and Taylor all published some or
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all of their descriptions of Philippine amphibians after the
advent of the “Origin” (Fig. 1) but each of these workers es-
sentially still followed the practice and unspoken underlying
philosophy of typolo gicaltaxonomy. Thus, many of their spe-
cies were published on the basis of a single aberrant speci-
men, and many of those have now been recognized as part of
a natural population of variation—possibly at one extreme of
the range of that variation, but from within the overall pool of
natural variation nonetheless. The slight exception to this trend
are some of the later works of E. H. Taylor (1920-1925).
Taylor appears to have had a unique and unparalleled under-
standing, or at least ability to appreciate the products of the
evolution of Philippine species because of his personal field
work in the country. There are exceptions to everything that
can be said in retrospect about any historical character, but
herpetologists in general now have an expanded admiration

for Taylor’s work in the Philippines (e.g., Duellman, 1978). °

Many of the species he described that were for a time sub-
merged into the synonymy of “widespread” species are now
being recognized as valid (e.g., Brown et al., 2000; Brown
and Guttman, in press; McGuire and Kiew, 2001); he obvi-
ously was a talented field biologist with a sharp eye for vari-
ation

With the exception of his memoirs in 1975, Taylor
published his last work on amphibians of the Philippines in
1928 and set the stage for the next chapter in Philippine
herpetology, the arrival of Robert F. Inger. Inger’s compre-
hensive treatment of Philippine amphibians (Fig. 1) was only
the second of'its kind ever attempted and his work was based
on all previously collected specimens in major museum col-
lections, and additional material gathered by the Philippine
Zoological Expeditions of the Chicago Natural History Mu-
seum (now the Field Museum) in 1946 and 1947 (review:
Hoogstral, 1951; Inger, 1954). His massive contribution took
the form of a comprehensive review of Philippine Amphibia
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within the framework of the Polytypic Species Concept (PSC).
The PSC is a variant of Mayr’s Biological Species C_oncept
(BSC), emphasizing the idea that species are pqpulatlons of
interbreeding discrete and discontinuous organisms tbat ot."-
ten show within-species or interpopulational geographic vari-
ation (reviews: Mayr, 1969; 1982; Mayr and As.hlock, 1991).
It was the first time that an investigator explicitly adopted a
philosophical view of the nature of a species anq then sys-
tematically applied it to all of Philippine Amphibia .an.d it
was the first time that acknowledgement of natufal varl |at10n,
“population thinking”, and evolution were considered in the
context of Philippine herpetology. '

Polytypic species are species characterized by recog-
nizable subspecies, usually in isolated pockets of a species
range, or on islands (see comments by Shaffer and MCK.m%h.t,
1996: Trschick and Shaffer, 1997). The term “subspecies” is
thus synonymous with earlier investigators’ use of t:I‘:le term
“island races” (Inger, 1954) and later researchers pa‘Ftern
classes™ (e.g. Grismer et al, 1994; Shaffer and Mgnght,
1996; Irschick and Shaffer, 1997). Polytypic species in many
ways are the result of the revolution of “Populatlon think-
ing.” Mayr’s BSC has at its heart the requlremen:t of repro-
ductive isolation as the key to recognizing species (Mayr,
1942, 1957, 1969, 1982). During this period most taxono-
mists conceived of species as widely distributed forms among
which gene flow was expected to occur. In tbe ab.ser'lce .of
actual genetic studies of gene flow, morphological §1m11ar1ty
was often used as a criterion for recognizing conspecific mem-
bers of a biological species. Diagnosable isolated popul‘atlons
(island races) were assumed to have reduce?d gene flow with the
main population, but by virtue of their similarity, \yould t?e expe?cte_d
o easily interbreed should they come in contact with mainl agd indi-
viduals (Mayr, 1982). As such, many island races were descnbec} as
subspecies with trinomials indicating their statusin the rank of hier-

archical structure of biological organization.
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Robert Inger never traveled to the Philippines him-
self, and lacked many critical data that are now available to
taxonomists (color pattern, behavior, mating calls). His taxo-
nomic decisions were based entirely on preserved museum
specimens, many of which were old and poorly preserved (pre-
WWII material). Nevertheless, his systematic hypotheses have
prompted many later investigations of the amphibians of the
Philippines and his 1954 monograph is a classic work of Phi]-
ippine herpetology that should be considered required read-
ing for students interested in SE Asian herpetology, the Phil-
ippines in parti cular, or biogeo graphy and evolution in archi-
pelagos.

In the mid-1950s, a team of biologists began a life-
long collaboration that continued to the present day. The con-
tributions of Walter Brown and Angel Alcala number some-
where in the 70s and their influence has permeated al] taxo-
nomic groups in Philippine herpetology. During the same
time, occasionally publishing in collaboration with Dioscoro
Rabor and Alan Leviton, the pair Systematically reviewed
major lizard groups in the Philippines (Brown and Alcala,
1978; 1980, and later published landmark papers on develop-
ment (Alcala, 1955, 1962; Alcala and Brown, 1955, 1956)
reproductive biology (Alcala and Brown, 1982; Brown and
Alcala, 1983), population biology (Alcala and Brown, 1967;
Brown and Alcala, 1970a), ecology (Brown and Alcala, 1961)
and biogeography (Brown and Alcala, 1970b) of Philippine
amphibians. They also later published classic reviews on
rhacophorid (Brown and Alcala, 1994) and ranid (Brown et
al, 1997a, 1997b, 1997c, 1999, 2000; Alcala and Brown, 1998,
1999; Alcala et al., 1998) frog systematics as well (see re-

view in Brown et al., this volume. Their descriptions of nu-
merous subspecies of lizards (Brown and Alcala, 1978, 1980)
demonstrate their continued use of the PSC as a general frame-
work for the recognition of diversity, although papers from
the last decade have for the most part recognized Philippine
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diversity in the form of full species, thus implicitly recognilz—
ing species as evolutionary lineages (but see Brown et al.,
1999; Alcala and Brown, 1998, 1999).

General concerns: the goals of recent taxonomic studies
in the Philippines

In the past five years we have b'egun the process oi:
attempting to identify and classify. spec1es-l'evcl hneta%ess gf
Philippine Amphibia. Our integt is to clarify theks af l;hn_
Philippine amphibian species within thc_z framewm_" 0 o
eage-based species concept that eplphasmes evolutlofnary o
tory (Wiley, 1978; Frost and Hillis, 19?0). TIfle,ﬁr?t9 ;{mEVO—
lineage-based species definition was Slm}_)son s é . \;)Viens
lutionary Species Concept (ESC; see Wlley, 1978, luz
1993, and de Queiroz, 1998, 1999_, for review). Ag ev:nd-
tionary species is the largest single lineage (anc.estgr- .‘Cais.ctinct
ant series of populations) that can be che.lracterlze. as 1sd N
from other such lineages and within which there is re(};ivr;)l .1111.
tive cohesion (Simpson, 1961; Wiley, 1978; Frost agl | 1 hlsi

1990). Although the meaning of what Wiley meant Fy ioand
sion” eludes modern biologists to some degree_ ( rosf 0_
Hillis, 1990; L. Heaney, pers. comm.), ‘Ehe.1reco‘g,rnt1ot1111 0 e]"]ce
lutionary species is the process of identifying (in the thin Z i 2
of time that biologists are afforded) the ancegtor-descen a :
series of lineages that have a distinct evo]ptlonary palst an
those that we expect to have an equally unique evolutlogar};
future. Thus, lineages are any series of gncestor—df.:lsce? g.ns
populations as depicted in a phylog_enetlc tree, Wl?l € fcr ane&l
are all composed of all descendant lineages stemming fror
wnele a;l g:i)tl(;; Igixl'goiﬁ):s, we consider as distinct lineages seg-
ments that are (1) geographically isolated (as montane 0{) in-
sular endemics) and readily diagnosable (by morphology, t[;c::-
chemistry, bioacoustics, and/or ecology) and (2), sympatric,
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reliably diagnosable forms for which the hypothesis of
conspecificity can be confidently rejected (Frost and Hillis,
1990; see also Wiens, 1993). Recently de Queiroz (1998,
1999) reviewed lineage-based species concepts and asserted
that by considering speciation as a temporally-extended proc-
ess one could arrive at a basis of understanding differences
between species concepts and species criteria as well as dif-

ferences between modern definitions of competing species

concepts (Fig. 2). De Queiroz (1998, 1999) concluded that

most modern species definitions are a] aspects or properties

of a single common entity and that differences between defi-

nitions were not as disparate as the variety of species con-

cepts would suggest. He (de Queiroz, 1998, 1999) suggested
the use of the General Lineage Concept (GLC) as the basis
for arevised and conceptually unified terminolo gy for resolv-

ing the species problem. We have adopted this approach in
our recent work.

Lineage-based species concepts as applied to oceanic is-
lands

The key to our understanding and application of the
ESC and GLC has been our growing appreciation of the unique
geological history of the Philippine Islands (Hall, 1996, 1998)
coupled with an understanding of sea level fluctuations dur-
ing the mid- to late Pleistocene (Heaney, 1985, 1986). It has
become abundantly clear that events between the mid- to late
Pleistocene have had an enormous impact on the distribution
of life in the Philippines (Taylor, 1928; Inger, 1954; Leviton,
1963; Brown and Alcala, 1970; Heaney, 1985, 1986). It is
now understood that five to seven major (and several minor)
Philippine island groups (complexes of islands separated by
shallow channels) intermittently formed much larger land
mass amalgamations, the Philippine Pleistocene Aggregate
Island Complexes (PAICs). Thus, at various times during the
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mid- to late-Pleistocene sea water receded agd shallow ch:an-
nel beds were exposed in the form of land bridges connectmg-,
smaller islands into larger land masses (Heaney, 1985, 1986;
Fig. 3). Itis presumed that these events al]ode free exchange
of fauna and flora via land—positive connections betv\{e.en Fhe
otherwise isolated islands of today. Eacl'l of the Philippine
PAICs (Fig. 3) are now recognized by biogeographers as a
kind of faunal subprovince (Taylor, 1928) due to the f‘act that
each supports highly—celebrated suites of endemic tagxla
(Taylor, 1928; Leviton, 1963; Heaney, 1985, 1986, 19 1 ,
2000; Dickinson, 1991; Peterson and Heaney, 1.99?:; Alcala
and Brown, 1998; Kennedy et al., 2000). Most mgmﬁcan?ly,
since we know with certainty the age and history of isolation
of amphibian populations on each PA.IC, we can concludlf:
with a degree of certainty that the evolutionary historylof eacd
lineage is known (e.g., The Palawan PAIC has been isolate
from other such land masses and from th;e edge of the Sunda
= 165,000 years before present).
Sell fOII;urtll-ler‘more,y since we can assume that for the‘fore-
seeable future Pleistocene aggregate island complexes in the
Philippines will remain separated (e.g. we expect Palawag
PAIC to maintain its isolation from Borneo to the sou'th an
Mindoro to the north), we can assert that.the evplutlonary
fate of each lineage is predictable. Combined 'wﬂ:h careful
examination of morphology, biochemistry, ’pehawor, and erol-
ogy, it has been a straightforward tasl‘f to dlagm? se evolu‘ﬂo%l-
ary lineages from one another in a reliable fashlgn. In fact, in
most cases, names already exist, as these same lineages have
been recognized by typologists on the basis of morphology
alone (Taylor, 1920, 1922a, 1922b, 1923, %925). To date there
have only been a few comprehensive reviews of the manner
presented above; several others are currently und?r“fay
(Diesmos, Brown, and Alcala, unpublished data). Application
of lineage-based species concepts an_d expandev.:l data sefs_ to-the
Rana signata and Rana everetti species groups in the Philippines
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has increased Philippine biodiversity in these groups from two to
twelve species in total (Brown, 1997; Brown et al., 2000; Brown
and Guttman, in press; Table 1; Fig. 3).

i

The speciation process in the Philippines

While considering species concepts and their im-
plications, it is also important to be explicit about the
actual events and underlying evolutionary processes that
give rise to current day amphibian diversity. We think
of speciation as a process, not an event (de Queiroz,
1998, 1999; Fig. 2). We imagine that dispersal between
islands and subsequent isolation, sea level vicariance,
and habitat vicariance within islands (i.e., isolation and
divergence of montane populations) have all contributed
to the process of speciation within Philippine Amphibia
(Inger, 1954; Leviton, 1963; Brown and Alcala, 1970;
Brown, 1997; Brown et al., 2000). At present there is
no evidence that geological vicariance (splitting, break-
ing apart, or rifting of islands) has occurred in the Phil-
ippines but there is evidence to suggest that formerly
separate paleoislands have more recently fused together
to form some of today’s recognizable landmasses (Hall,
1996, 1998).

Due to our assumption that the process of
speciation takes time and is not an instantaneous event,
it is inevitable that biologists will discover species in
the process of diverging. Such potential species may not
be fully isolated or diverged from one another, they may
show evidence of interbreeding, and as such they may
not constitute individual evolutionary lineages. In cases
such as this, judgment calls will have to be made; we
espouse a conservative approach and caution readers
from simply recognizing potential future species with-
out evidence of lineage integrity, a history of isolation,
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and the presumption of unique evolutionary fates (see
also Frost and Hillis, 1990). Evidence of gene flow, or
reticulation, between two potential species suggests to
us that neither is a unique evolutionary lineage worthy
of specific rank. While we generally do _not favor_ the
use of subspecies, the concept of a subspecies as a unique
subpopulation (partially isolated erm the remamder.of
the population but exchanging limited gene ﬂmjv with
the main population) is not inherently one to which we
object . However, our own recognition of subsl?ecws
would have to be contingent upon the demonstratl.or-l of
limited but significant gene flow between a semi is0-
lated deme and a main population of a given species.
This would require actual genetic data of the type_that
is so far lacking in most systematic studies of Philip-
pine frogs (but see Brown, 1997; Brown and Guttman,

in press).
Practical considerations and types of data

There has been much discussion of the types of
data suitable for the recognition of species (reviews: Otte
and Endler, 1989; Ereshefsky, 1992; Howard and
Berlocher, 1998). All early investigators and most re-
cent workers have utilized data from external morphol-
ogy in the form of morphological character and color
pattern differences between species (Taylor, 1.920; Inger,
1954; Brown et al., 2000), differences in ratios or body
proportions (Brown and Alcala, 1994;_Bf0wzll et al.,
1997a-c; Brown et al, 1999, 2000), variation in abso-
lute body size (Alcala and Brown, 1998) and even oste-
ology and live color (Brown et al., 2000). Rc?cent sys-
tematic studies have also used information from
allozymes (Brown, 1997; Brown and Guttman, in press),
biogeography, ecology (Brown et al., 2000), and adver-
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tisement calls (Brown et al, 1997b-c, 1999, 2000; Alcala
etal., 1998; Brown and Guttman, in press), and molecu-
lar sequence data (McGuire and Alcala, 2000; McGuire
and Kiew, 2001; Brown, unpublished data).
We are of the opinion that no one type of characters is
inherently “better” than any others for species level distine-
tions and the task of diagnosing lineage-based species. Thus,
while some types of studies are better suited (more easily
applied, less expensive, more accessible in the Philippines,
generally available to all students) to certain studies, there is
nothing inherently better about an allozyme, morphological,
or color pattern character difference for distinguishing spe-
cies. Each of these types of data, hopefully reflect evolution,
indicate a history of isolation, and serve as convenient or re-
liably discernable diagnostic characters for the biologist. One
fixed character difference between two species is just as good
as any other fixed character difference between two species,
whether it take the form of an allelic variant on a gel, the
presence or absence of asperities on the skin, color pattern
differences, the presence or absence of various skeletal ele-

ments, dominant frequency of the advertisement call, or
microhabitat preferences.

The impact of the application of lineage-based spe-
cies concepts on the estimated diversity of Philippine
Amphibia and a note of caution

-As mentioned above, limited use of lineage-based
species concepts in our review of Philippine Amphibia
has increased species diversity in selected frog groups
from two to twelve species in total (Brown, 1997; Brown
etal., 2000; Brown and Guttman, in press; Table I; Fig.
4). For the most part, this exercise has been one of el-
evating the subspecies of earlier studies to the status of
full species in recognition of their status of full, reli-
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ably-diagnosable evolutionary line?ages with unique
pasts and fates. We expect that cautious and conserva-
tive application of these principles to Philippine
Amphibia will increase the frog faunfi of the country by
another 20 species at least (Brown, Diesmos and Alcala,
unpublished data). Selected species c.:o.mplexes in need
of reconsideration (and possible revision) are summa-
rized in Table 2. Even though the practice of reviewing
species groups within the_context of the GLFJ has, for
the most part, resulted in the simpl.e elevation of the
subspecies of earlier studies, we caution the readte from
concluding that one could save time and ,energy simply
by systematically elevating all of Inger s ('1954)_ sub-
species to full species and arrive at a realistic lestlmatc?
of Philippine amphibian diversity (e.g., Dubois, 1992;
Duellman, 1993; see comments by Inger, 1996; Brown
et al., 2000). ‘ ‘
First, there has been a major technological ad-
vancement of tools for the systematist in the last 48
years, and many data are now available that were not
available to Inger at the time of his review. Second, many
more specimens are now housed in museum co]lect}ons
than were available at the time of Inger’s (1954) review.
These specimens represent a wealth of data that must
be collected before taxonomic changes shou_ld again be
made. Third, the past 10 years has seen Fhe ‘dlscovgry of
many new species of frogs in the Philippines. S}mply
elevating Inger’s subspecies without careful c,ton31dera-
tion would not be a realistic way to characterize evolu-
tionary lineages. Fourth, several cases are now appar-
ent to us (Brown and Diesmos, unpublished data) wl}ere
Inger’s subspecies do not correspond to full evolution-
ary lineages. In these instances, we have cc?nclud(?d Ehat
two or more species may actually be contained WlthlI.'l a
single Inger subspecies and in some cases subspecies
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will have to be submerged as they correspond to no bio-
logically relevant entity that we are able to detect now
that larger samples are available for study (Brown and
Diesmos, unpublished data). It is only through careful
consideration of all available data on a case-by-case
basis (Table 2) that we wil] be able to arrive at a realis-
tic estimate of the diversity of evolutionary lineages
within Philippine Amphibia—and only when this effort
is conducted in concert with continued field survey work
by trained herpetologists. At present, we recommend the
continued use of some of Inger’s subspecific taxonomic
arrangements until comprehensive reviews are forthcom-

ing. In cases where subspecies have been shown to cor-

respond to distinct evolutionary lineages (e.g., the Rana
signata and Rana everetti complexes), we have elevated
these to full species (see Brown, 1997; Brown et al.,
2000; Brown and Guttman, in press).

Conclusions

We have argued that lineage-based species con-
cepts are the most appropriate conceptual frameworks
for application to Philippine herpetological diversity. We
believe that this approach is particularly useful for evalu-
ating specific rank of Philippine Amphibia because of
the well known geological history of the Philippines.
The isolation of amphibian populations on the separate
Pleistocene aggregate island complexes suggests a
uniquely recognizable evolutionary past and presumably
predictable evolutionary fate. This fact renders taxo-
nomic decisions straightforward and conveniently con-
sistent with evolutionary processes when fixed charac-
ter states can be found to define and diagnose evolu-
tionary lineage segments (species). Although we dem-
onstrate that expanded appreciation of Philippine
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biodiversity can result from application oflmeage-b.zsec}
species concepts, we caution the reader fr'om cm;s1] er‘
ing elevation of all subspecies- to be a fall-proo algo
rithm for recognizing biodiversny: Th.lS is b.ecause C;r;lany
exceptions to the patterns of distribution discusse ;1‘16
are known and continue to be unco.vered..Only carle u;
case-by-case evaluation of polytyplc species complexe
will result in a taxonomy reflective of the evo]utlon}:n'_y
process of speciation. Only when such an approach is
conducted in concert with continued data collec‘tlon (ex-
ploration and field surveys) wil! the necessary informa-
tion be gathered. And only in this manner can we recog:
nize and appreciate the full ma.gnltude and unique evgf
lutionary history of the diversity of the amphibians

the Philippines.
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Fig. 1.— The relationship between the cumulative total of rec-
ognized Philippine Amphibia and the year of each species (lin-

p e . .
eage’s) description. Only currently recognized species were

included in this figure.
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Fig. 2.—Clades versus lineages and the speciation process. The
nine branching diagrams (A and B) represent the same
phylogeny, with various clades emphasized in part A and some
of the possible lineages emphasized in part B. Speciation and
criteria for the recognition of species (C): the set of events con-
stituting the process of speciation may be considered by differ-
ent workers as the basis of recognizing the two species at vari-
ous Ievels of divergence, isolation, or accumulation of diagnos-
tic or apomorphic characters. Adapted from de Queiroz (1998),

with permission.
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Fig. 4— Representative Philippine species of the Rana everetti
and Rana signata species complexes. See Brown (1997, !h-own
and Guttman, in press) and Brown et al. (2000) for review.

Fig. 3.— Zoogeographical classification of the Philippines into
major Pleistocene Aggregate Island Complexes (PAICS) in rec-
ognition of the 120 underwater bathymetric contour and known
mid- to late-Pleistocene sea I¢Vel reductions (following Heaney,
1985, 1986).
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-Fig. 5 -- Alternative interpretations of the Rana signata complex and
fts distribution in Borneo and the Philippines. Previous taxonomic
Interpretations (A; Inger, 1954) considered each insular lineage in
t}-le Philippines to be subspecies of the widely distributed polytypic R,
ngnata (this taxonomy provided no phylogenetic resolution (;f rela:
tionships) and the Mindoro and Leyte populations were considered
conspecific with the Luzon subspecies (R. signtata similis). In con-
trast, morphology, acoustical analyses of advertisement calls bioge-
ography and geological information, and the phylogeny for th; group
sugg.ests that all Philippine populations previously considered sub-
species should be recognized as full species in accordance with their
status as independent evolutionary lineages (Brown and Guttman. in
press). These six lineages are divided into two major clades consi,st—
ent wi'th the hypothesis of two invasions of the Philippil:es from
Sundaic sources. Thus the common ancestor of the R. signara clade
may have given rise to R. grandocula and R. similis by faunal ex-
cha_nge eastward into the Sulus-Mindanao-Leyte-Samar-Luzon are
while the ancestor of the R. cf signata sp. 2 clade may have given rise
to R. moellendorffi and R. mangyanum by faunal exchange along the
Palawan-Busuanga-Mindoro arc (note arrows, B). e
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AUTECOLOGY AND THE CONSERVATION
OF INSECTIVOROUS BATS ON MT. MAKILING,
PHILIPPINES

Jobi L. SEpLOCK

ABSTRACT

e diversity and community ecology of an iﬂ.s‘ecxi.wmze.r bat commni

nity on Monnt Makiling, Philippines was studied over lb-t' conrse
of 17 months between June 1997 and Angust 1999. Bats were mvef:m.—
vied acoustically using a libvary of call signatures, through roost k. @e.\,
and captured using mist nets, a harp trap, and a tunnel trap. Foraging
behavior with vespect to habitat rype and resource abmzddnlce was ckujr-
mined through both systematic sampling of aconstic bat activity and in-
sect abundance along transects, and at vesource patches (m:mm pools)
during explicit time intervals in the nigb-r. This pajfer pmwd‘ar a J!H;?-
mary of the salient information on habitat use, diet, ﬁ)rczgm‘(; mocle,
veproductive timing, and roosting preferences gleaned from these deta
with respect 1o 22 species of insectivorons bats encountered on M et
Makiling. Additionally, 1 consider how coexistence mechanisms z{z/..uwb
mantain local bat diversity, such as habitat selection and ﬂ’ye‘ j)a:m'zmrz-
ing of resonrce abundance, may break down in the face of habitat distur-
bance and loss.

Introduction

Insectivorous bats represent the most poorly known, .;md
possibly most threatened, group of mammals in the P]nhppfncs
(Heaney et al. 1998, Heaney and Regalado 1998). A combina-
tion of agility, slow and maneuverable flight, and use (-)f ccholo-
cation have allowed insectivorous bats to evade the mist nets of
field researchers for decades. Nevertheless, 43 species have been
documented, 10 of which are endemic to the archipelago (Ingle
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and Heaney 1992, Heaney et al. 1998). However, new endemic
species of murids and pteropodids—cwo groups for which sam-
pling has been relatively intensive—continue to be described
today (Heaney et al. 1998, Gonzales and Kennedy 1996), sug-
gesting that this may be only the tip of the iceberg. Use of novel
capture devices such as harp traps, and the acoustic mon; toring
of species-specific echolocation calls have been successtul in docu-
menting the diversity and ecology of similar species in Malaysia
(Francis 1989 Kingston et al. 1997, 1999, 2000), Papua New
Guinea (Bonaccorso 1998) and Australia (Law et al. 1999). New
inventory protocols incorporating these and other methods will
help fill this gap in the Philippines.

With respect to ecological information, however,
Microchiropterans are not far behind other mammal groups. Fruic
bats are by far the most studied mammals in the Philippines.
Intensive research has been conducted on their foraging ecology
(Utzurrum 1995), microhabitac use (Ingle 1993), population
biology (Heideman and Heaney 1989), reproductive ecology
(Heideman 1989, Heideman et al. 1993), and most recently their
role in forest regeneration on the forest edge (Ingle unpub. dis-
sertation). The population ecology of murid rodents, in contrast
to our relatively extensive knowledge of their distribution and
taxonomy (e.g. Musser 1981, Musser and Heaney 1992, Heancy
and Rickart 1990), is known from only one intensive scudy on
Mt. Isarog (Balete and Heaney 1997). Until now, no intensive
study had been conducted on insectivorous bat ecology in the
Philippines. Knowledge of the basic ecological requirements of
species is becoming increasingly important as the focus of coq-
servation strategies in the Philippines expands from delineating
protected areas to monitoring the animals within chem (Daniclson
et al. 2000). Research which yields complete site inventories of
insectivorous bats and ecological data useful in monitoring and
conservation planning is needed.

This study represents a step towards this goal. The objec-
tives of this paper are to i) augment che preliminary data of Ingle
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(1992) on the diversity and natural history of insectivorous l?ztts
on Mount Makiling, ii) summarize some of the first detailed
information available on their foraging and roosting behavior,
and iii) discuss the implications of these data for the conserva-
tion, management, and monitoring of Philippine insectivorous

bat communities.

Methods

Between Tune and August 1997, and again between June
1998 and August 1999, 1 studied the diversity and ecology of
insectivorous bats on Mount Makiling, Laguna Prow_nc.e,
Philippines (Sedlock in press). M. Makiling is.volcamc in
origin and reaches approximately 1115 m at its highest peak.
The forest reserve covers approximately 42.44 km?, but ogly
about 25 km? is covered in either natural forest or plantation
forest (Cruz et al. 1991). Mount Makiling is typi(l:al among
Protected Areas in the Philippines in that it is comprised partly
of secondéry rather than primary lowland rain forest.; also,
the forest lies at high elevations on a volcanic mountain sur-
rounded by a mixture of agricultural forest, grasslar_lds, and
other crop lands. Mt. Makiling is mildly seasonal, with a dry
period between January and April (Pancho 1983). The aver-
age daily temperature and humidity during the.l 4 months of
this study (measured at the base of the mountain) was 217
C. and 83.7%, respectively. The average annual rainfall, a.]so
measured at the base of the mountain, is 1990 mm. During
my field season, the majority of rain fell between thc months
of June and November, with several typhoons hitting the study
site in September/October 1998 and July 1999. . o
I collected data using a variety of methods, including i)
random captures using mists nets, a harp trap, Iand tunnel trap
(Sedlock in press); ii) systematic sampling with a bat c!ctec-
tor of acoustic activity along transects in forest, agro-fprest,
and along a creek (Sedlock 2001); iii) systematic sampling of
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acoustic activity at insect patches such as stream pools and
streetlights (Sedlock 2001); iv) random acoustic sampling;
and, v) roost searches by random inspection of rock crevices,
tr_ee hollows and caves; tracking bat tlight patterns and inter:
views with local residents, hunters, and gatherers. Voucher

sgecimens were deposited at The Field Museum of Natural
History, Chicago.

Results and Discussion

Species accounts

' We captured and/or acoustically encountered 22 spe-
cies of insectivorous bats on Mount Makiling. Table 1 in-
cludes all captured species, and provides the range and sam-
ple s_izes for standard measurements useful in species identi-
fication. Each species account contains two sections. In the
first, 1 address species’ habitat preference and foraging
b_ehavior gleaned either from netting and trapping data, acous-
tic monitoring along habitat transects, and fecal analysis. In
the second, I characterize any day-roosts we encountered, and
compare these to previous roosting data reported in the Phil-
1ppines as well as other portions of its range. Reproductive
data are provided throughout each account with respect to

individuals captured within their foraging habitat or at day
roosts.

Emballonura alecto (Eydoux & Gervais)

‘ Emballonura alecto occurs throughout the Philippine
archipelago (Heaney et al. 1998), and in Borneo and Sulawesi
(Cprbet and Hill 1992). As this species is rarely captured in
must nets, little is known of its foraging behavior and habitat
use. On Mount Makiling, the virtual absence of acoustic
encqunters along forest and creek transects, although this
Species possesses a detectable and distinct call (Sedlock 2001 )
suggests that it forages above the forest canopy. However, iE
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should be capable of foraging within the forest vegetation, as
its wing morphology indicates relatively slow, mancuverable
flight (Sedlock 2001). Similarly sized species of the genus
Emballonura in Papua New Guinea forage by hawking and
gleaning insects within the understory or tree fall gaps
(Bonaccorso 1998).

I encountered two rockfall roosts along forested creeks
occupied by Emballonura alecto on Mount Makiling. The
smaller roost housed only 10-15 bats. The larger of the two
(approximately 5 m long, 3.5 m high, and 3 m wide) contained
more than 100 bats. In response to disturbance, all of the bats
burst out of the roost and circled high in the forest subcanopy
at mid-day. After about 15 minutes, most of the bats entered
another rock-fall cave less than 50 m away from the original
roost. These roosts are similar to those previously reported
on Makiling (Ingle 1992), and at other sites in the Philippines
(Rickart et al. 1993; Heaney et al. 1991, 1999). Generally,
they seem to prefer dimly-lit caverns which afford them a
wider range of roosting opportunities than many cave-roosting
species. In the Philippines they have been found primarily in
rock crevices, rock falls, and at the entrance of larger caves.
In Borneo small groups have also been found under the
buttresses of fallen tree trunks (Payne et al. 1985).

On Mount Makiling, we captured one lactating female
in early August. Ingle (1992) captured six pregnant females
in the same roost in April of 1989, and a lactating female in
June of the same year. Similar reproductive timing was
documented on Leyte and Maripipi Islands, with pregnant
females caught during March and April and lactating and
juveniles encountered during July (Rickart et al. 1993).

Megaderma spasma (Linnaeus)

Megaderma spasma is the only representative of the
family Megadermatidae in the Philippines, but it is widespread
throughout the archipelago with the exception of the Batanes/
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Babuyan region (Heaney et al. 1998). On Mount Makiling,
we netted two adult males in secondary lowland forest on 16
June 1997. The bats seemed to be foraging together as they
hit the mist net simultaneously. Megaderma Spasma uses prey-
generated cues, rather than echolocation, while foragin g
(Tyrell 1988). As such, I could not monitor its foraging activity
acoustically. However, previous capture records of
Megaderma spasma are mostly from lightly disturbed and
primary lowland forests, and montane forests (Heaney et al.
1991, Ingle 1992, Lepiten 1997, Rickart et al. 1993, Heaney
etal. 1999). It possesses short, broad wings affording it slow,

maneuverable flight in spite of its large size (Table 1) allowing
it to forage effectively in the relatively dense forest understory.

On Mount Makiling, Megaderma spasma primarily consumes

noise-producing prey, such as gryllid, tettigonid orthopterans,

and cicadid homopterans (Balete 1988).

We located one Megaderma spasma roost in a large tree
hollow beside a road in secondary forest (350 m). On 12 Junc
1998, six bats occupied the roost, and on 15 August 1998 the
tree housed eight bats. The entrance opened at the base of the
tree, and was approximately 0.7 m hi gh and 0.6 m wide. The
ceiling of the hollow rose 4 m off the ground. Balete (1998)
monitored two groups of Megaderma spasma on Mount
Makiling; one in a tree hollow (n = 4 - 7), and another in a
small cave (n = 5). Ingle (1992) located six additional trec
hollow roosts containing one to seven bats on Makiling, all
with openings at ground-level or 1.5 m high.

Hipposideros ater (Templeton)

Though wide-spread throughout the Philippines and
Southeast Asia (Heaney et al., 1998; Koopman, 1989), little
is known of Hipposideros ater’s habitat preferences since it
has only been collected from cave roosts (Rickart et al. 1993,
Heaney et al. 1991). On Makiling, a harp trap captured five
individuals foraging low along a forest trail at the forest edge,
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and a tunnel trap captured two H. ater foraging over a small
forest stream (Sedlock 2001). Hipposideros ater possesses
low intensity, high frequency calls (132 kHz), which are
difficult to detect with a bat detector at a distance (S'edlock
2001). Nevertheless, I acoustically detected and v1s_ually
observed several individuals circling low over grasses in the
agro-forest at the forest edge together with /. gbscums and
R. virgo. From these modest data, it is not qusrble to assess
the effect of habitat disturbance on individual foraging
behavior or subsequently, the population’.s status. I suspect
that given its slow, maneuverable, continuous flight and
preference for moths (Sedlock 2001, Bonaccorso 1998, Pavey
and Burwell 2000), H. ater would be reliant on ‘Fhe forest t'o
some degree. Individuals identified as H. ater in Austral.la
have been classified as forest specialists, as they seem to avoid
forest gaps (Crome and Richards 1988). .

Two identical man-made tunnels perched high on a
limestone wall served as roosts for more t.han 500
Hipposideros ater individuals on Mount M?kihn.g. Each
tunnel extended approximately 20 m straight into the
mountain. Two-thirds of the way in, two chambers (6 m long)
opened on either side, such that the floor plan .resemble.d a
cross. The ceiling was only 0.7 meters high and just as wide,
forcing one to crawl when entering th_e cave. We made two
visits, once on 19 March 1999 and again on 21 June 1999. In
March , we captured four adult males, five pregnant and three
non-pregnant, adult females from the cave. In June, we
encountered only juveniles (n = 10) and lactatllng fe.males. (n
= 10). When we entered the cave, we found sohtary‘ Ljuven’l,]es
and groups of nursing mothers down each of thg arms” of
the tunnel. Hipposideros ater shared the cave with a much
smaller number of Rhinolophus macrotis individuals (approx.
30) which occupied the deepest part of the tunnelﬁ. Heapey et
al. (1991) found a smaller H. ater colony (;50~40) in a slightly
larger cave on Catanduanes Island, and Rickart et al. (1993)
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found a small group in a smaller rockfall shelter on Maripipi
Island, Philippines (Rickart et al. 1993). Moderately sized
colonies utilizing dark caves have been reported across its
range (Bonaccorso 1998, Flannery 1995, Kitchener et al. | 990,
Payne et al. 1985). Additionally, Bonaccorso (1998) reported
on solitary individuals and small groups roosting in hollow
trees and the undersides of large boulders.

Hipposideros diadema (E. Geoffroy)

Hipposideros diadema is the largest insectivorous bat
in the Philippines, and appears to be flexible in its habitat use
and foraging mode. It ranges from Burma to the Solomon
Islands, and throughout the Philippines (Heaney et al. 1998).
On Makiling, H. diadema biased its activity towards riparian
and agro-forest habitats, although it utilized the forest as well.
Most authors have identified H. diadema exclusively as a
perch-hunter, sallying off a perch to capture passing insect
prey (Brown and Berry 1983, Bonaccorso 1998, Flannery
1995, Pavey and Burwell 2000). On Mount Makiling, H.
diadema utilizes this energy-efficient foraging mode later in
the night when insect abundance declines, but also hawks for
insects in the open air (Sedlock 2001). At dusk, when insect
abundance is highest, we observed aggregations of individuals
(2-10 individuals) foraging just over the agro-forest canopy
and high above the canopy in the open air. Switching foraging
modes in response to resource availability and structural
contexts (aerial hawking may not be fruitful among vegetation
due 10 high wing loading) affords H. diadema a broad range
of habitats and resource abundances on which it can forage
profitably. Its diet of large Hemiptera and Coleoptera (Sedlock
2001) accords with diets of individuals in Australia (Pavey
and Burwell 1997) and Paupa New Guinea (Bonaccorso
1998). Additionally, the diet of Makiling bats includes
swarming insects such as termites and winged ants, resulting
from the exploitation of rich insect patches early in the night
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(Sedlock 2001). ‘
We did not locate any roosts used by H. diadema on

Makiling, although we did capture several individuals
commuting along a wide trail just below a large rock oytcrop‘
where we discovered a cave housing three species of
Rhinolophus (see Rhinolophus arcuatus account). ¥t is possible
that another cave is in the vicinity, or that it occupies the same
cave but utilizes a different (larger) exit. Nevertheless, large
maternity colonies of Hipposideros diadema in caves are well
documented in the Philippines and across its range (Rabor
1986, Bonaccorso 1998). We captured two pregnant and onc
lactating female, and one juvenile on 15 and 20 leliy 1999.
On Leyte, Rickart et al. (1993) caught a pregnant female on
28 March, and on Siquijor Island, Lepiten (1995) caught a
regnant female in April.

’ gnHzpposia’emS diza’ema uses a short (15-20 mill_iseconds),
constant frequency (68 kHz) call with a pr0m1r}en.t EM
terminal sweep. The only species with a call qt similar
frequendy is Rhinolophus arcuatus; however, it can be
distinguished from H. diadema based on its comparatively
long duration (80 ms) and short FM sweep at both the start
and end of the pulse (Sedlock 2001).

Hipposideros obscurus (Peters) o .
Hipposideros obscurus is a Phlhppm'e endemic, but
wide-spread and common throughout the archlp_elago (Hﬁ:ﬂﬂ(::)/
et al. 1998). We acoustically detected this species foraging in
the forest understory, over forest streams, as well as on the
forest edge in an agro-forest. Ingle (1992) caughht twp
individuals on Makiling in secondary forest. At other sites, it
has also been captured in both disturbed and primary imtvland
forest, from 250 to 740 m (Heaney et al. 1991, 1999; Rlckqn
et al. 1993; Lepiten 1995). It seems to forage exc?uswcly- in
continuous flight, in contrast to similarlyl sized rhmolop:}nds
(e.g. Rhinolophus arcuatus) which switch between “fly-
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catching” and aerial hawking (Sedlock 2001 ). Hipposideros
obscurus’ diet consists of a broad range of insects (n =4 four
individual samples), including scarab beetles, click beetles,
moths, termites, ants, lygaeid-bugs, and flies (Sedlock 2001).
Unlike Hipposideros ater and H. diadema, H. obscurus
does not appear to form large colonies, or at least nonc has
been found. On 20 June 1998 and again in August, we found
groups of two and five individuals roosting in two separate
culverts under an old logging road in second-growth lowland
forest. We observed their emergence on one night. The bats
emerged just after dark (around 1820 h), and then over the
next two hours, flew in and out of the roost, and by 2100 h all
bats had returned. In F cbruary, we found two individuals
roosting in a small (.4 x .5 m), dark compartment in the back
ofalarger, shallow cave (approximately 6 m deep, 10 m wide
and 1.4 m high). One was an adult male, and the other evaded
capture. We captured two lactating females over Pili Creek
on 15 August 1998, and another on 15 July 1999. An adult
female captured in February 1999 was neither pregnant nor
lactating. Ingle (1992) captured juveniles on Makiling in July
1989.
Hipposideros obscurus uses a short duration (9
milliseconds), high trequency (116 kHz) call. It is easily
distinguished from other bat calls on Mount Makiling, but

difficult to detect from a distance due to high attenuation rates
(Sedlock 2001).

Rhinolophus arcuatus (Peters)

Rhinolophus arcuatus has been captured throughout the
archipelago (Heaney et al. 1998), and seems more common
in the Philippines than in other parts ofits range (Bonaccorso
1998, Payne 1985). On Mount Makiling, R. arcuatus biases
its foraging activity towards the forest, but also exploits
adjacent agricultural habitats (Sedlock 2001). We rarely
encountered it foraging in riparian habitats, At other sites in
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the Philippines it has also been captured in disturbed f(?rest,
but more frequently in primary lowland and montanc forest
up to 1350 m (Heaney et al. 1991, Rickart et al. 1993). It
forages throughout the night among moderately clutterpd
understory vegetation. Rhinolophus arcuatus uses both gena]
hawking and “fly-catching” foraging modes, but is -less l]kel.y
to be encountered perch-hunting than the larger R. inops. It is
also less likely to use the same foraging perch on subs‘equ(?nt
nights than R. inops (Sedlock 2001). Its diet cons1sts‘pr1mar11y
of small scarab beetles and moths, but also termites, ants,
leaf hoppers, lygaeid bugs, and flies (Sedlock 2lOOl). ‘
In June 1998, we found a large maternity colony 91‘
Rhinolophus arcuatus, R. inops and R. virgo at 675 m in
natural second-growth lowland forest on Mount.Makllmg.
We found the cave after capturing > 100 bats in mist nets set
across a ravine approximately 300 m below the rogst in July
1997. Unfortunately, we could not inspect the inside cavern
as the openings stood 4 m off the ground and the rf)cks proved
unstable. The main exit was < | m high and w1d(?, and the
secondary opening, approximately half the size of the first,
served mainly as an entrance. Bamboo and vines created a
dense, concealing matrix in front of the roost, which all t_hrec
species expertly negotiated in fast flight. The ﬁrst bat (R: virgo)
emerged at 1805 h, and the emergence continued until 29()4
h. We did not attempt to formally estimate the popl..llatlon
size, but it seemed that more than 5,000 bats occupied the
cave. We recorded the emergence using an Anabat I{‘bat
detector on two nights. Rhinolophus arcuatus emergedthst,
accompanied by occasional bursts of R. virgo. By 1823‘11, a
continuous stream of R. arcuatus and R. inops emerged trqm
the largest exit. Between 1843 h - 1900 h, both species
continued to emerge, but only intermittently. At 1906 h, R.
inops began to increase in number, until it was the most
common bat emerging at 1945 h. At 2011 h the first bat
returned to the roost.
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We captured bats exiting the roost on S August 1997,
29 June 1998 and again on 28 June 1999 During June we
caught 22 R. arcuatus. Of the 16 adult females, 10 were
pregnant, four were lactating and two were neither pregnant
nor lactating. The remaining six of 22 were juveniles caught
emerging from the roost much later than the females (0145
h).

Rhinolophus arcuatus uses a long (80 ms) constant
frequency call at 71 kHz that is intense and easily detected
with a bat detector at a distance (> 10 m). Juveniles may use
a slightly lower frequency than adults (68 kHz), which
overlaps with the CF of Hipposideros diadema. However, H.
diadema’s call has a shorter in duration (15 ms) and has only
a terminal FM sweep (Sedlock 2001).

Rhinolophus inops (K. Andersen)

Rhinolophus inops is an endemic, wide-spread species
in the Philippines (Heaney et al. 1998). On Mount Makiling,
we frequently encountered Rhinolophus inops acousticall yin
the lowland forest and adjacent agro-forest, but rarely in
riparian habitats. These data contrast with netting records in
which R. inops was not common in secondary, disturbed forest
(Heaney etal. 1998, Rickart et al. 1993). However, it is unclear
how far from the edge of intact forests it will forage.
Rhinolophus inops possesses high wing loading, making it a
fast flier. This, along with the high transport costs associated
with large body size and short, broad wings, makes “fly-
catching” an effective foraging strategy. Rhinolophus inops
prefers perch hunting, and does not switch foraging strategies
in response to changing resource abundances as 1 diadema
does (Sedlock 2001). The same hunting perches may be used
repeatedly over 2-5 nights; however, we could not verify that
it was the same bat on the perch each night. Moreover, R.
inops prefers perching sites above the understory in less
cluttered sites than the smaller R, arcuatus (Sedlock 2001).
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Its diet consists primarily of beetles, but also moths,. termites,
ants, lygaeid bugs, and flies (n=12 individuals). Rhmo!op;’:uus-
inops consumes significantly more beetles than the smaller
R. arcuatus (Sedlock 2001). '

Rhinolophus inops shared the large roost prev10u§ly
described (see Rhinolophus arcuatus account) with
Rhinolophus arcuatus and Rhinolophus virgo. On 29 June
1998, it began emerging from the roost after R arcuatus (1824
h), and continued to exit until 1945 h. During two sepa.rate
visits in June, we caught nine pregnant females, two lactating,
and one juvenile. The juvenile emerged from the roost much
later (2314 h) than the majority of adults. Ir.l August 1997, we
caught three adult males, two females 1?elthe? prcgl?ant nor
lactating, one lactating female, and four juveniles. thkgn et
al. (1993) caught pregnant females in March anfi April on
Leyte, and Ingle (1992) captured 13 lactating females on
Mount Makiling near their maternity roost in July 1989;

Rhinolophus inops uses a long duration (80 ms) CF call
between 54-56 kHz. Rhinolophus macrotis possesses a CF
call of similar frequency (51-53 kHz), but does not overlap
with that of R. inops (Sedlock 2001).

Rhinolophus macrotis (Blyth) '
Rhinolophus macrotis 1s not currently recogmzed as an
endemic species. Philippine individuals, however, are distinct
from those on mainland China and Malaysia (Ingle anfl Heaney
1992, Heaney et al. 1998). Extremely elusive a'nd difficult to
capture, R. macrotis remains poorly known. Mlst nets, a harp
trap, and the tunnel trap all failed to capture it. Ne?fenheless,
the paucity of acoustic encounters with R. macrotis (n = 64 )
relative to R. arcuatus (n = 318) and R. inops (n = 13.2) on
Mount Makiling—despite its intense, easily distinguished
call—suggests that it may be less abundant (Sedloc‘:k 2001).
Alternatively, this inequity in encounter frequencies could
indicate a difference in foraging mode. Its large ears may
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permit passive listening to locate prey; the less frequently R.
macrotis uses echolocation, the less probable it is to be
detected. We did observe it flying slowly in circles close to
the forest floor on two océasions, but never witnessed it in
the act of gleaning insects. Rhinolophus macrotis allocated
its foraging effort among habitats in a similar manner to other
Rhinolophus species. It allocated its activity equally between
the lowland forest (total passes = 3 1) and agro-forest (total
passes = 27), but rarely foraged over the creek (total passes =
6). Only four of 64 total encounters represented perched bats.
We found Rhinolophus macrotis roosting together with
Hipposideros ater in two man-made tunnels (see H. ater
account for description). Rhinolophus macrotis represented a
small proportion of the bats in each roost (< 10%). They
segregated themselves from H. ater, and occupied the deepest
part of the tunnel. On 21 June 1999, we caught nine individuals
exiting the roost, eight adult males and one pregnant female.

Rhinolophus rufus (Eydoux and Gervais)

Rhinolophus rufus is endemic to the Philippines, and
remains poorly known (Heaney et al. | 998). We did not capture
R. rufus; however, Ingle (1992) captured one individual on
Mount Makiling in 1989. Rhinolophus rufus possibly uses a
lower call frequency than the other Rhinolophus species, since
it is much larger (Bogdanowicz et al. 1999). I recorded two
unidentified rhinolophid-like calls (i.e. constant frequency,
long duration), one at 31 kHz and another at 45 kHz, either of
which could belong to Rhinolophus rufus. Only five 31 kHz
call passes were recorded, two in second-growth lowland
forest (450 m), one in an agro-forest (50 m), and one along a
forested stream (375 m). I recorded the two 45 kHz passes in
an agro-forest (50 m) near the forest edge. Therefore, if either
of these calls do indeed belong to R. rufis, it is rare. These
are high intensity, low frequency calls which travel with
minimal attenuation Therefore, encounter biases resulting
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from call detection cannot account for these low pass
frequencies. Rhinolophus rufus is thought to roo§t i:} caves,
although Heaney et al. (1991) observed several individuals
perched in a shallow rock overhang on Catanduanes Islanq.
Also, there have been accounts of colonies in a large cave in
southeastern Luzon (P. Alviola, personal comm.). Further
studies on its foraging behavior and population biology are
needed.

Rhinolophus virgo (K. Andersen) o
Rhinolophus virgo is endemic to the Philippines and
thought to be widespread throughout the archipelago-(Hfaaney
etal. 1998). On Mount Makiling, it actively foraged in lightly
disturbed lowland rain forest and the adjacent agro-forest
(Sedlock 2001). The majority of foraging activity in -the agro-
forest occurred at the forest edge early in the evening, so it
may be more sensitive to forest disturbance than the_activity
data indicate. The absence of R. virgo at the more dlsturb.cd
samplinf; site (50-200 m) further suggests a strong afﬁm:cy
for intact forest. We observed it foraging in small groups of 2
- 3 individuals in the forest understory, circling for several
minutes in one area before moving on. Also, we frequently
observed it foraging in groups with Hipposideros ater and H.
obscurus in the agro-forest at the forest edge (400 m) before
dark. Only one of 86 R. virgo passes represented a pgrched
bat. Therefore, it appears that R. virge hunts primarily by
continuous aerial hawking. The low frequency of encounters
(total passes = 86) relative to R. arcuatus (total passes =3 l 8)
and R. inops (total passes = 132) may be a result of detection
biases rather than lower abundances. Rhinolophus virgo uses
a high frequency call (85 kHz), which attenuates much more
quickly than those emitted by other Rhinolophus species.
On Mount Makiling we found Rhinolophus virgo
roosting in a variety of locations. The largest group of
individuals occupied the roost described earlier (see
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Rhinolophus arcuatus account) along with R. arcuatus and
R. inops. Rhinolophus virgo represented a small proportion
of the roost inhabitants (< 5%). Nevertheless, it appeared that
at least 100 individuals emerged from the roost intermittently
between 1804 h and 1940 h on 28 June 1998. On the same
night, we captured six pregnant females, three lactating, and
one neither pregnant nor lactating. We captured no males. On
5 August 1997, we caught three individuals about 250 m from
the roost, one pregnant female, one female neither pregnant
nor lactating, and an adult male. Culverts under an old lo gging
road through second-growth forest served as day roosts for
many R. virgo. Hipposideros obscurus also used these culverts
as roosts, but never shared culverts with R, virgo. Generally,
we encountered one to six individuals occupying a single
culvert. On 21 January 1999, three of the seven available
culverts were occupied by single males. Five days later, we
captured all six bats occupying one culvert roost. It appeared
to be a harem, consisting of one adult male and five adult
females. The male was slightly smaller and used a lower call

frequency (83 kHz) than the females (86-87 kHz), although

generally males and females did not differ in size (forearm

lengths; F ;1 = 0.047, P = 0.83). Nevertheless, sexually

dimorphic calls may serve a social function in mating and

foraging. Individuals seem to move between culverts. An adult

male I marked on 12 June 1998 was re-captured in a different

culvert on 16 June 1998. We found a single bat perched in a

rockfall cavern near Dampalit Creek (460 m), an indiviual
perched on the underside of a large boulder near the large
rhinolophid roost, and a bat perched in the hollowed buttressed

root system of two balete (Ficus sp.) trees—one along Pili

Creek and the other in second growth forest about 250 m from
Pili Creek

Kerivoula whiteheadii (Thomas)
Kerivoula whiteheadii ranges from southern Thailand,

Silliman Journal Vol, 42 No. 1 2001

Autecology 179

through Borneo and the Philippines (Heaney et al. 1998). All
of the species in the Family Kerivoulinae are poorly known
in the Philippines. The individual we captured on Mount
Makiling represents only the second specimen from Luzon
Island; the first was collected in Isabela Province (Heaney et
al. 1998). In Peninsular Malaysia and Australia, harp traps
have recently added new records (Kingston et al. 19?7) and
ecological information (Schulz and Wainer 1997, ngst.on
et al. 1999) on Kerivoula species. Species in the fan.nly
Kerivoulinae use low intensity, high frequency, short duration,
broad-band calls (Kingston et al. 1999) rendering them very
difficult to detect with a bat detector at even short distances,
and highly capable of detecting the fine threads of a mist net.
On Mount Makiling, we caught one juvenile male Kerivoula
whiteheadii with the tunnel trap over a pool of a small stream.
Upon entering the tunnel trap, the bat flew very s!owily close
to the water surface circling around my legs. Despite its slow
flight, it managed to evade my sweep net for several
minutes before I captured it. In a large enclosure, I
observed it hover around the bases of trees and fly slowly
close to the ground. When it perched on the enclosure
wall made from netting, it did not hang as most other
bats did, but curled into a ball with its head uprigh.t.
Kerivoula whiteheadii possesses the lowest aspect ratio
and wing loading of all Mount Makiling spec‘ies,
affording it slow and highly maneuverable ﬂlg.ht
adaptive for foraging among dense clutter. In Au'strallla,
Kerivoula papuensis forages on sessile prey, prlmarllly
spiders (Schulz and Wainer 1997). Tht?r.efo.re, while
previous accounts of this species in the Philippines come
from disturbed forest and agricultural areas (Sanborn
1952, Heaney et al. 1998), | suspect that Kerivou{a
whiteheadii frequents intact forest. Use of harp traps in
the Philippines may greatly and rapidly increlase our
understanding of this and other Kerivoula species.
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Miniopterus australis (Tom es)

Miniopterus australis is wide-spread, ranging from India
to Australia and throughout the Philippines (Heaney et al.
1998, Koopman 1989). We did not capture M. australis on
Mount Makiling. However, we suspect that it is quite common
there, based on frequently recorded echolocation calls (FM,
F..» = 61 kHz) matching the calls used by M. australis in
Australia. Moreover, we caught M. schreibersi and M. tristis
on Mount Makiling, species commonly found inhabiting large
cave roosts with M. australis (Heaney et al. 1991 , Rickart et
al. 1993). Assuming that these calls belong to M. australis,
on Mount Makiling, it biased its activity toward riparian
habitats and the open air (Sedlock 2001 ). The highest activity
along sampling transects occurred between 2200 h and 0000
h on Molawin Creek (50 m). We also recorded it foraging
above the canopy in an agro-forest (375 m), and around
streetlights on the University of the Philippines campus and
along forested roads (350. m). It was never recorded along
forest transects.

We did not locate Miniopterus australis day roosts on
Mount Makiling; however, virtually all previous Philippine
records come from cave roosts (Heaney et al. 1991, Rickart
etal. 1993). The size of colonies reported from the Philippines
(< 100) pale in comparison to those in Australia, where over
100,000 bats occupy a single cave. Dwyer 1968 and Strahan
1983 reviewed the roosting ecology of M. australis in Australia.
Systematic cave surveys would contribute to our understanding of
the distribution and ecology of this species in the Philippines.

Miniopterus schreibersi (Kuhl)

Miniopterus schreibersi has a broad distribution from
Europe to the Solomon Islands (Heaney et al. 1998). We
caught nine individuals with the tunnel trap, representing the
first records of M. schreibersi on Mt. Makiling. In March 1999,
we caught four adult females and two adult males foraging
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around a streetlight along a forested road between 21 Oq h and
2300 h (300 m). In June, we captured one lactating female
and an adult male flying along Pili Creek at 2300 h and 2 1.00
h, respectively. Also in June, we caught an adult nlla}e f.l.ymg
along a forested road at 2210 h. Min.foptem.s Schreszersz is an
extremely flexible forager, which may contribute tg its success
in temperate and tropical habitats. It has a high wing loading
and aspect ratio relative to smaller forest understory
vespertilionids (e.g. Myotis muricola, Pipz'slf‘e.llus. s;?p.)
rendering it a less maneuverable flier, but providing 1t' ’r_ast,
energy-efficient travel (Sedlock 2001). On MO!JI:lt Maklhpg,
it is one of the most common species exploiting the rich
streetlight-generated insect patches along a forested road ( 350
m), and consumes primarily moths and termites (Sedlock in
prep. d). On Mount [sarog, Heaney et al. (1999) caught two
adult males foraging around a fluorescent light at 1450 m,
and Rickart et al. (1993) caught M. schreibersii along a rogd
in montane forest at 700 m on Leyte. Therefore, despit‘e 1.ts
association with forest habitats, it may require fly-ways w1thm
the forest to forage. Perhaps the opening of many forests \rﬁnth
trails and roads has contributed to its success in tropical
regions. Similar patterns of microhabitat use have been
reported in Australia (McKenzie and Rolfe 1986) and
Indonesia (McKenzie et al. 1995).

We did not locate the day roosts of Miniopterus
schreibersii on Mount Makiling. However, it is known to
occupy caves throughout the Philippines (Heaney et al. 1 993,
1991; Rickart et al. 1993), and forms very large colonies in
other portions of its range (Dwyer 1966, Strahan 1983).

Miniopterus tristis (Waterhouse) _
Miniopterus tristis has been recorded in Sulawesi and
the Philippines (Corbet and Hill 1992, Heaney et al. 1998). In
March on Mount Makiling, we caught one adult femalc?,
neither pregnant nor lactating, in the tunnel trap while it
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f‘oragfad around a streetlight, and we caught one adult male
foraging along Molawin Creek in June. These represent the
first records of M. tristis in Laguna Province. Like Miniopterus
schreibersi, 1 frequently recorded it foraging around
streetlights and occasionally encountered it foraging along
fc.)rested streams and roads. Miniopterus tristis possesses the
hlghf:s.t wing loading among the species captured on Mount
Maklhng, and as such makes it the fastest, least maneuverable
flier. The two individuals | captured had consumed beetles
and moths (Sedlock 2001). We did not locate their day roost
on Makiling, but the species has been recorded in caves
(Rickart et al. 1993, F lannery 1995).

Murina cyclotis (Dobson)

Murina cyclotis occurs from Sri Lanka to Hainan and
Borneo (Heaney et al. | 998). It has been recorded throughout
th.e Philippines, and is thought to be moderately common. As
with many insectivorous bats, I suspect that M. cyclon:s is
more common in Philippine forests than indicated by prior
faunal inventories. We caught a pregnant female in March
and an adult male with scrotal testes in July. A mist net set at
g.rm‘.md level along a forest trail caught the female, and
similarly, a net set along a stream bank caught the maie. In
the last case, the bat actually escaped from the mist net and
_fortur.lately flew into the tunnel trap. Unlike many
Insectivorous bats, Murina cyclotis does not seem to follow
fly-ways (e.g. trails, streams, roads) and as such, is more likely
to !:)e caught in nets set parallel rather than perpendicular to
Frallls_and streams. However, Kingston et al. (1999) caught 22
individuals in Peninsular Malaysia using four-bank harp traps
set across forest trails. The most distinctive aspect of its
foraging behavior is its use of the dense understory just above
the forfast floor. Murina cyclotis has been recorded in disturbed
and primary forest from 50 to 850 m on Leyte (Rickart et al
1993), in montane forest up to 1500 m in Luzon (Ruedas et-
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al. 1994), and heavily disturbed forest on Siquijor Island
(Lepiten 1995). Its diet has not been studied, although a similar
species, Murina florium, feeds on beetles and spiders (Schulz
and Hannah 1998). In Malaysia, Murina cyclotis uses a low
intensity, short duration (2.4 millisecond) call starting at 165
kHz and ending at 51 kHz (Kingston et al. 1999). The
combination of high frequency and low intensity prohibited
me from detecting M. cyclotis along transects (and even in
hand!) with the Anabat IT system. As such, the use of harp
traps may be the best strategy for improving our understanding
of Murina cyclotis’ relative abundance across elevational and
disturbance gradients. The roosting habitats of M. cyclotis
are unknown in the Philippines, but there are accounts of
Murina species roosting among clusters of dead leaves, caves,
and in scrubwren and fernwren nests (Schulz and Hannah

1998, Nowak 1994).

Myotis horsfieldii (Temminck)

Myotis horsfieldii ranges from southeastern China
through the Malay Peninsula, Sulawesi and is thought to be
moderately common in the Philippines (Heaney et al. 1998).
Myotis horsfieldii represented the most frequently caught
species during my field season on Mount Makiling. We caught
63 bats along forested creeks — 34 adult males, and 27
females. We caught pregnant females in May (n=4) and April
(n=1), lactating females in June (n=2) and July (n=1), and
two juveniles also in July. Females are slightly, but
significantly larger than males based on forearm length (mean
EA . —354mm;a=234; FA, ..=36.2mm,n=27 B &

13.12, P=0.001). The majority of captures occurred early in
the evening during the first hour after dark; however we
captured many individuals in the tunnel trap between 2000 h
and 0000 h as well (n = 15). The acoustic activity data
confirmed a strong bias towards riparian habitats (855/863
passes) and yielded a similar temporal activity pattern as the
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trapping data. Myotis horsfieldii’s activity peaked early,
declined rather abruptly, and then rose again slightly around
midnight. Its diet consists of (in decreasing order) caddisflies,
termites, winged ants, moths, beetles, and flies (n=17
individuals). Over the course of the night, diet breadth of
individuals widens as they exploit only rich patches of
caddisflies and termites early in the night, expanding later as
insect abundance declines. Short duration, broad-band calls
and relatively long wingspans allow Myotis horsfieldii to
forage close to the water and detect emergent insects against
the water surface. On Mount Makiling, Murina cyclotis and

Kerivoula whiteheadii are also capable of this foraging

strategy, but their smaller size and slower flight may render
them less competitive at such rich insect patches. Payne et al.

(1985) also observed Myotis horsfieldii’s affinity for water-

ways in Borneo, and observed it roosting in crevices and caves

near water. In the Philippines, M. horsfieldii had been reported

to roost in caves, tunnels and on the underside of large rocks

(Heaney et al. 1998, Taylor 1934).

Mpyotis muricola (Gray)

Myotis muricola ranges from Afghanistan to New
Guinea, and is common throughout the Philippines (Heaney
et al. 1998, Corbet and Hill 1992). We captured only five
individuals, but recorded acoustic activity frequently and over
a wide range of habitats. In July, four bats were caught along
Pili Creek (375 m), and among these was a lactating female,
In September at 2200 h, we hand-caught a juvenile female
perched on a low vine (0.4 m) hanging over a forest trail at
400 m. It appeared to be resting after a foraging bout. Its fecal
pellets contained winged ants, beetles, and moths (Sedlock
2001). Activity data along habitat transects showed that Mpyotis
muricola was most active on higher elevation creeks (> 200
m) early in the evening, and then moved into the forest and
agro-forest later in the ni ght (Sedlock 2001). 1t responded to
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rich insect patches, but not as strongly as other small
vespertilionids (i.e. Myotis horsfieldii and f’z’pz’strc‘?h’us spp.)-
For example, we infrequently encountered it foraging around
streetlights where Miniopterus spp. were abundant. _Al(?ng
forest trails, we frequently observed solitary foragers mrclmg‘
in forest gaps or in the open subcanopy. Prew‘ous acc;o‘unt.s of
M. muricola on Makiling and other regions of the Philippines
have also noted its apparent abundance in the forest understory
from 50 m to 1500 m in lowland and montane forest (Ingle
1992, Rickart et al. 1993, Ruedas et al. 199-4, Heaney et al.
1999). Ingle (1992) caught individuals in mist nets betWt?en
0.5 m and 9.5 m above the ground in the forest. I.tslroostmg
habitats are unknown in the Philippines, although it is known
to roost in furled leaves of banana plants in Borneo (P.ayne fet
al., 1985). On Mount Makiling, Myotis murzc:ola S
echolocation call is easily distinguished from that of o-thcr
species (FM, Fmin = 52 kHz), and is simil‘ar to rec_ordmgs
made of conspecifics in Peninsular Malaysia (T. Kingston,
pers. comm.).

Philetor brachypterus (Temminck)

Philetor brachypterus ranges from Nepal to New
Guinea, and occurs throughout the Philippines (Heaney et al.
1998). On Mount Makiling, we caught one pregnant and two
lactating females in the tunnel trap in July 1999. They ﬂt?w
fast and straight down the creek before they collided with
and clung to the netting at the back of the tunpel. They made
no attempt to escape in flight. Rather, they tried to crawl ?L_lt
of reach, but generally were easily taken by hanfi. This
behavior, in conjunction with a very high wing loau_mg and
aspect ratio, suggests that Philetor braclhyprerus is not a
capable flier among obstacles. However, in Au.gu‘st 1998 at
around 2230 h, we did capture an adult male within secc_)nd-
growth forest in front of the rhinolophid 1'oost'descr1bed
previously (see Rhinolophus arcuatus account). It is not clear
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if the individual emerged from the rock wall, or was only
foraging there. Also on Mount Makiling, Ingle (1992) captured
two Philetor brachypterus in nets 7 m off the ground above
the understory vegetation. &lso, on Leyte (Rickart et al. 1993),
Mount Isarog (Heaney et al. 1999), and even in Papua New
Guinea (Bonaccorso 1998) it occurs in rain torests,
occasionally venturing out into agricultural areas (Bonaccorso
1998). Therefore, it seems that Philetor brachyterus is most
active in the sub-canopy, where the vegetation is not dense,
and along riparian habitats. Among understory species on
Mount Makiling, it may be superior at finding and exploiting
ephemeral, rich insect patches. Fecal pellets of two individuals
contained either 100% termites or winged ants, suggesting
that they had foraged on insect swarms (Sedlock 2001 )- There
are no data on the roosting habits of Philetor brachyterus in
the Philippines. In other parts of its range up to 55 individuals
have been reported to roost in tree holes 1.5 to 4.5 m above
the ground (Bonaccorso 1998, Payne et al. 1985).

Pipistrellus javanicus (Pipistrellus sp. A and B)

The taxonomy of species belonging to the Pipistrellus
Javanicus group are still poorly understood in the Phili ppines.
Ditferences in skull morphology among specimens collected
throughout the Philippines originally identified as Pipistrellus
Javanicus suggest that two species are represented , but their
identities are currently uncertain (LR Heaney, pers.comm.). I
captured two species P. javanicus on Mt. Makiling, and for
the sake of discussion, I will refer to them here as Pipistrellus
sp. A and sp. B. Pipistrellus sp. A is lightly smaller than B
(Table 1), and its pelage is a dark rufus-brown on the dorsum
and venter. Pipistrellus sp. B is bicolored , with dark rufus-
brown pelge on its dorsum and lighter rufus pelage on its
venter. The call used by Pipistrellus sp. B is slightly lower
than that of Pipistrellus sp. A; nevertheless, broad inraspecific
variation exhibited by both species prevented me from
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distinguishing among them in the filed (Sedlock ZQOI ).. .
Based on acoustic activity, they biased their activity
towards Molawin Creek early in the night, and then appeared
to spread out into the agro-forest and forest, especially at the
higher elevation site (450 m) later in the night (Seclilock 2001).
In addition to the creek, they exhibited high activity along Fhe
forest edge and around the crowns of emergent trees. During
random acoustic sampling at higher elevations (600 - 1000
m), we frequently encountered small groups.of {’ipiszrcllus
spp. foraging low in small forest gaps, and hlgh in tl_qe open
subcanopy of riparian forests. Moreover, while activity does
peak early over the creek, these acoustic data clearly‘ showed
that Pipistrellus spp. remain active throughout the night. For
example, on one night, individuals foraged over our camp at
650 m from 1815 hto 2230 h, and in the morning I recorded
them from 0440 to 0530 h.
We caught a total of 19 Pipistrellus sp. A. In June and
July 1999, we caught four adult males and four adult females
along Pili or Molawin Creeks. In April, we caught two
lactating females foraging along Molawin Creek at 2300 h.
We caught nine juvenile Pipistrellus sp. A in May and June,
six along a forested road (between 2230 and 0030 h), and two
along Molawin Creek (between 2100 and 2090 h). The
apparent communication between juveniles was impressive.
After placing one bat in a cloth bag, we obe:rved that other
bats responded almost immediately to its social calls. In fact,
one bat hovered so close to the bag that we caught it by hand.
We caught seven Pipistrellus sp. B, all on Molawin Creek,
between April and June 1999. In April, we tr-apped two
pregnant females, and in May and June, four lactating females
and an adult male. The fact that we captured Pipistrellus sp.
B exclusively on Molawin Creek, and Pipistrellus sp. A on
both Pili and Molawin, suggests a difference in elevational
preferences. Perhaps the smaller Pipistrellus sp. A, being more
maneuverable and possessing a higher call frequency, can
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forage more efficiently on low insect abundances which -

characterize high elevations than the larger Pipistrellus sp.
B. Generally, Pipistrellus “javanicus™ is thought to prefer
montane forest, and be less €ommon in lowland and mMossy
forests (Heaney et al. 1998, 1999; Payne et al. 1985). My
analysis of fecal samples revealed virtually identical diets
between species. Both consumed a wide range of insects,
including moths, winged ants, leaf hoppers, lygaeid bugs,
termites and beetles (Sedlock 2001). The roosting habits of
Pipistrellus javanicus are poorly known in the Philippines.
On Mount Banahao, southeast of Mount Makiling, a solitary
bat identified as P. javanicus was found roosting in the dead
trunk of'a coconut tree (AC Diesmos, pers. comm.). In Borneo

it has been reported to roost in the thatched roofs of houses
(Payne et al. 1985).

Scotophilus kuhlii (Leach)

Scotophilus kuhlii is a common and wide-spread bat,
ranging from Pakistan to Taiwan and Bali (Heaney et al. 1998).
In the Philippines, this might be the most familiar
insectivorous bat to people in towns and cities. It forages over
ricefields and around street and house i ghts at dusk. Moreover,
they commonly roost in buildings in huge colonies, although
they also roost in tents made from modified palm fronds
(Rickart 1989, Rickart et al. 1993). On Mount Makiling, we
caught one lactating female foraging around a streetlight on
the University of the Philippines, Los Banos campus. In July,
we netted one adult male, six lactating females, and eight juveniles
exiting an attic roost in Los Banos. Scotophilus kuhlii is not a rain
forest species, and as such, benefits most from forest degradation
and urbanization. Its diet consists of termites, beetles, winged, ants and
large lygaeid bugs (Sedlock 2001). Generally, individual diet samples
consisted of one insect type, indicative of the exclusive exploitation of rich
msectswarms. As a fast and agile flier, Scotophilus lulhii may be a superior
competitor at such patchily distributed and ephemeral resources.
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Foraging behavior, mechanisms of coexistence, and the
conservation of insectivorous bat diversity in the
Philippines

A thorough site inventory of insectivorous bats has never
been conducted in the Philippines, not even on Mount
Makiling. Therefore, assessing the impact of habitgt loss a'nd
disturbance on species diversity through comparative studlel:s
of species richness across sites is not possible (e.g. Zubaid
19093, Law et al. 1999, Brosset et al. 1996, Estrada et al. | 9?3,
Schulze et al. 2000). Differences in an animal’s beha\_/xor
across a disturbance gradient may offer a tangible alternative.
Moreover, understanding how species coexist within intact
forest may help us predict the impact of particular types of
disturbance (e.g. habitat reduction, loss of structuljal
complexity on species at the community level. Equipped Wlth
this knowledge, one can make an argument for the preservation
of the enyironmental context which supports the greate'st bat
diversity: independent of one’s knowledge of the. particular
species there. In the following discussion, I will use .the
behavioral data summarized above to assess the relative
tolerance of individual species to local habitat disturbance on
Mount Makiling. Then, I will use Mount Makiling’s
lowland insectivorous bat community as a n.mdel to
apply what I have learned about mechanisms .Of
coexistence (Sedlock 2001), to assess the potential
impact of habitat reduction and disturbance on local bat
diversity in a more abstract sense.

My field sites on Mount Makiling and the lowland forest
habitats sampled within them, encompass ditferent le}fels of‘
disturbance and provide an opportunity to assess the effect of
habitat alteration on species’ foraging behavior. Particularly,
the extent to which species utilized the agricultural forests
may be indicative of their tolerance for habitat (.iisturbance.
All eight species 1 was able to monitor acoustically along
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habitat transects foraged in the agro-forest, including
Rhinolophus arcuatus, R. inops, R. virgo, Hipposideros
diadema, Myoltis horsfieldii, M. muricola, Miniopterus
australis and Pipistrellus spp. Relative to their activity in the
forest and creek, Myotis muricola, Pipistrellus spp., H.
diadema, and R. inops displayed the highest activity in the
agro-forest. These species capitalized on the high insect
abundance outside the forest, particularly carly in the night.
For example, H. diadema used aerial hawking to exploit rich
insect swarms within the agro-forest, but switched to perch-
hunting when foraging within the forest. Furthermore, these
data indicate that R. arcuarus and R. virgo (because most agro-
forest activity was concentrated on the forest edge) are most
intolerant of altered forest habitats, Nevertheless, it seems
that replacing grasslands with agro-forests near the forest edge
may create opportunities for both people and bats. However,
despite the benefits of citrus trees and coconuts over
grasslands, these data in no way suggest that agro-forests alone
could support current bat diversity. I would argue that the
natural mechanisms promoting diversity lie within the forest.
Within the forest on Mt. Makiling, microhabitat
selection, resource partitioning and spatial and temporal
partitioning of insect abundances provided mechanisms of
coexistence for insectivorous bat species (Sedlock 2001).
Therefore, habitat disturbance affecting vegetation structural
complexity, insect diversity or insect abundance in space and
time could—over time—reduce species diversity in
predictable ways. For example, reduction of habitat
complexity through understory clearing (e.g. collection of
firewood, rattan, palms) and selective logging may increase
competition between small, forest-living aerial insectivores
of the families Rhinolophidae and Vespertilionidae.
Rhinolophus virgo has a competitive edge over Pipistrellus
spp. when foraging in cluttered forest micro-habitats due to
its echolocation design. Conversely, in the absence of
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vegetational complexity, Pipistrellus Spp- would bel the
superior competitor and may exclude R. virgo over time.
Among the vespertilionids, Kerivoula and Mu.”na seem to
coexist with Myotis spp., Pipistrellus sp. and Ehzlerqr through
microhabitat partitioning, although simplification of the forest
understory may not intensify competition between th(::se
groups as intensely as in the latter case. Kerivoula and Murina
would still be superior competitors near the grou_nd (e.g.
gleaning). However, reduction in ground yegetatlon may
increase predation risk for these slow, hovering bats.
Processes which alter insect diversity and abundance,
such as fragmentation as well as disturbange of the forest
interior, may greatly affect species whose coexistence depends
on resource partitioning and partitioning of insect abundance_s..
For example, Lepidopteran diversity and abundanc_e 18
associated with host plant diversity (Brown and .Hl.'ltchmgs
1997). As such, Hipposideros ater, a moth spec1‘allst, may
suffer from a decline in moth abundance assocm.te(.i with
vegetation loss. Generally, though, bats are not splec1ahsts'on
particular insect taxa, therefore _changes in species
composition, (not richness, e.g. Didham et al. 1998b)
associated with disturbance is not the problem per se. Rat]? er,
bat species specialize on certain insect attributes sqch as size,
hardness, evasiveness, and behavior (i.e. swarming versus
dispersed), the reduction in heterogeneity of 1'n.sects with
respect to these attributes could increasg COlﬂpCtIth]:l among
bat species. And, indeed, insect divers?ty does decline with
increasing magnitude and time since disturbance (Bolger et
al. 2000, Didham 1997, Didham et al. 1998a, Brown and
Hutchings 1997). For example, Rhinolophus arcuatus, R.
inops and Hipposideros diadema all consumed scarab beetles,
but seemed to partition them by size (Sedlock 2001).
Alternatively, species whose coexistence depends more on
resource patchiness than diversity (e.g. Philetor brachypterus,
Pipistrellus spp. and Myotis muricola) may benefit from
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disturbance as many insects respond with increased abundance
in forest gaps or on the forest edge (e.g. Scarabaeidae, ants:
Didham et al. 1997),

Forest disturbance through clearing and selective
logging practices can limit roosting opportunities for bats by
reducing suitable tree holes (Tidemann and Flavel 1987) and
by removing foraging habitat adjacent to cave roosts. Most
bat species on Mount Makiling appear to have flexible roostin g
requirements, although a number of species appear to require
relatively large caves as maternity roosts during part of the
year (April - August; i.e. Hipposideros ater, H. diadema,
Rhinolophus arcuatus, R.inops, and perhaps also R. virgo and
R. macrotis and R. rufiss). Other species may require caves
throughout the year, including Miniopterus schreibersi. M
australis, and M. tristis. In temperate (Humphery 1975) and
tropical (Arita 1995) regions, cave availability can strongly
influence local bat diversity. I suspect that the majority of
small to moderate-sized cave roosts utilized by species in
continuous forest are cryptic and undisturbed. However, the
majority of large, low-elevation caves in the Philippines are
heavily disturbed by tourism, guano mining, and hunting.
Large cave roosts, particularly if they are in, or adjacent to,
forest can house multiple species of bats and should represent
a conservation priority in the Philippines. Arita (1995) found
that in Mexico, species diversity within caves varied in a
nested fashion. The largest caves contained the most, and the
most rare species, while smaller caves housed only a few
common species (Arita 1995). A nation-wide faunal cave
survey is badly needed in the Philippines in order to identify
where (and if) these conservation opportunities still exist. As
for species reliant on tree holes (i.e. Megaderma spasma,
Philetor brachypterus, Kerivoula whiteheadii and perhaps
Rhinolophus rufus), the conservation of primary forest and

the natural succession of trees within those forests is
imperative.
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Therefore, with respect to the known insectivorous bat
species on Mount Makiling, I believe that ha'nolopfjrus
macrotis and Rhinolophus rufus are of special conservation
concern. Rhinolophus macrotis exhibited low activity based
on acoustic encounters despite its easily detected call, and
intensive acoustic sampling effort. Similarly, the calls
potentially belonging to Rhinolophus rufus were fewer than 1
would expect based on detection biases. Moreover, l_:)th
species may be reliant on caves as maternity roosts within
forest. Interviews with local residents and hunters lead us to
a number of unoccupied caves, where they claimed guano
collection had once occurred. The accessibility of the _forest
on Mount Makiling and the resources available at the adj E?.C&nt
University of the Philippines in Los Baﬁos. provide an .lde.al
opportunity for radio-tracking studies which may assist in
locating roost sites, determining habitat requirements, and
making population estimates of Rhinolophus rufus.
Populations of other species rarely encountered on Mount
Makiling; such as Kerivoula spp. and Murina cyc.lotzs, are
quite likely healthy—but difficult to monitor. _An mtepswe
harp-trapping study on Makiling could yield reilable
abundance estimates, and valuable ecological data for further
assessing their conservation status.

The work T conducted on Mount Makiling represents
the most thorough effort to understand the local div?rsijcy and
ecology of microchiropterans undertaken tl"ll-.ls t.ar in .the
Philippines. However, the forest on Mount Makiling is atypical
for the Philippines, and such, may not provide the best modr-:l
for bat communities in the country generally. Makiling is
partially covered by secondary tropical lowland forest
(between 50 to 1000 m), whereas montane to mossy primary
forest (approx. 1000 m to 2000+ m) characterize the maj o_rlty
of remaining— officially protected—forests in the Phl]ll?pmes
(Heaney and Regalado 1998). Since secondary tropical forests
are less structurally complex (Brown and Lugo 1990), and
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may support a less diverse insect fauna than primary forests,
the 22 species I recorded on Mount Makilin
represent a subset of those species coexisting in primary
forests. Unfortunately, there are no data available to make
such comparisons. Ideally, since local mammal diversity varies
with elevation (Heaney and Rickart 199 0), and biogeographic
region (Heaney 1987, 1993; Heaney and Rickart 1990), what
is needed are comprehensive inventory/ ecological studies
along elevation and disturbance gradients in each of the
biogeographic regions in the Philippines. However in the short
term, a more tangible goal would be a comparable study to
that conducted on Makiling in primary lowland forest also on
Luzon Island. Comparisons of species diversity and foraging
behavior may offer insights into the disassembly of
insectivorous bat communities, and the association between

particular coexistence mechanisms, alteration of the
environment, and species loss.
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THE NIPAS LAW AND THE MANAGEMENT OF
PROTECTED AREAS IN THE PHILIPPINES:
Some Observations and Critique

CARLO C. CUSTODIO AND NORMA M. MOLINYAWE
ABSTRACT

Yoe passage of the Republic Act 7586 otherwise known ay NIPAS

Act during the Fifth Regular Session of Congress on the 22" of July
1991 represented a significant move toweards ihe management af /;rr;-
t.ecred areas in the country. Its I mplementing Rutes and Regulations were
usued as DENR Administrative Order No, 25 (DAO 25) un 291)
June 1992, |

At the beart of the Nipas Act is the Declaration of Polrey whicy
zmderm?'ej, among other things, “the critical z'mpmmmf of jn-'utec‘u'uq
amf. mantaining the natural biological and Physical diversities of tble
environment, notably on areas with unique features to sustain human
life a::.!d development, as well as plant and animal Ii e.” In view of the
r.mgmmde of this task, no less than the powers of the State wre invoked
in order to secure for the present and Jutnre gemerations of Filipinos “the
berperual existence of all native plants and animals.” 10 this end, a
cc?mprebemif)e system of integrated protected aveas within the t‘/d.l'.'-‘{'ﬁ(.':t-
tz'on of national park as provided Jor by the Constitntion bas been estup-
lished, and henceforth known as the National Integrated Protected Ar-
eas System or NIPAS.

Its grand objectives notwithstanding, the actnal implementation
of NIPAS Law remains Jraught with Controversy and, in many cuses
bot/? s substance and implementation continge 19 be mired in rmfﬂ.ir.ti
This pa-per critically reviews the salient points of NIPAS, examines some
of the inherent weaknesses in ity provisions, and analyzes the problem
areas that impede the effective compliance of ity r'eqm'rc;.vmﬂ.r eolich, o
the whole, undermine the very intent of its establishment. Iu tyrn, :f/u' v
papfar offers important suggestions, Joremost of which is the call /r'u'l c-.'f
major change in attitude within the ranks of the DENR staff and the
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other megmm implementors. Specifically, this change of attitide involves
10 less than a call for DENR personnel “to cease being known as enfinc-
ers of regulations, but to consider themselves as development workers”.
Finally, in judging results, the paper underscores the need for implemen-
tors m: g0 beyond the step-by-step compliance of vequirements and to pay
equally careful attention to the achievement of objectives, while high-
!z'gbti%?g the importance of a truly participative and consuliative process
of ma:z:mging the natural resonvees of this conntry.

Intrdduction

Protected areas are defined by law as “identified portions
of land and water set aside by reason of their unique physical
and biological significance, managed to enhance biological di-
versity and protected against destructive human exploitation.”
The National Integrated Protected Areas System (NIPAS) is de-
scribed as “the classification and administracion of all designated
protected areas to maintain essential ecological processes and
life-support systems, to preserve genetic diversity, to ensure sus-
tainable use of resources found therein and to maintain cheir
naturfal conditions to the greatest extent possible.”

;It is stated in the Declaration of Policy of the NIPAS Act
that "Cognizant of the profound impact of man’s activities on all
components of the natural environment particularly the effect of
increasing population, resource exploitation and industrial ad-
vancement and recognizing the critical importance of protect-
ing and maintaining cthe nacural biological and physical diversi-
ties of the environment, notably on areas with unique features
to sustain human life and development, as well as plant and ani-
mal 11:fe, it is hereby declared the policy of the State to secure for
the Filipino people of present and future generations the per-
petual existence of all native plants and animals through the
establishment of a comprehensive system of integrated protected
areas|within the classification of national park as provided for in
the Constitution.” The Section further states chat the use and
enjoyment of the protected areas must be consistent with the

|

|
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principles of (conservation of) biological diversity and sustain-
able development.

Parks management issues prior to the passage of the
NIPAS Act

The NIPAS Act s envisioned to offer a better alterna-
tive to the way protected areas or parks and equivalent re-
serves were being managed before 1992, Magno (1979) and
Pollisco (1982) summarized the major issues in park man-
agement, pre-1992, in their papers, which were published in
Likas-Yaman, Journal of the Natural Resources Management
Forum. These issues include the lack of a clear cul definition
and criteria for selection for the establishment of national
parks; the need for better management of parks and cquiva-
lent reserves; lack of funds: inadequate manpower; prescnce
of illegal settlers; inadequate protection; resource exploita-

tion; and, the lack of clear park and equivalent rescrves
boundaries.

In response, Magno (1982) proposed a number of
major recommendations which later provided much of the
substance of the NIPAS.

I. National Parks and National Recreation Areas should be
managed to preserve the natural environments for their
continued use and enjoyment;

2. The administration of areas within the national parks

system should be undertaken by a government ageney
advocating the single-use concept in national parklands.
This agency should have powers to plan, devcelop, and
regulate all activities within the areas, as well as the privi-
lege to raise its own funds for operations and develop-
ment projects.

3. The protection and development of national parks, na-
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tional recreation areas, and equivalent reserves should

proceed according to the following guidelines: .

a. A preliminary survey to determine the approxi-
mate boundaries of national parks should be un-
dertaken before any plans for development may
be initiated; |

b. A master plan based on resource base inventory
must be prepared which will identify the loca-
tion and extent of physical resources, designate
land-use zones, detail specific protection nceds,
and make guidelines for the location and types
of development appropriate for these areas;

B The actual development of national parks should
be based on the priorities set in the master plan.
The development of national parks for tourism-recrea-

tion should be primarily oriented toward the enjoyment
of the basic characteristics and properties that serve the
intent and purposes of their establishment.

National parks development should be properly :n?naged
so that the character, purpose, and/or theme unique to
each park and attractive to tourists may be_preserved.
The system of national parks and wildlife arcas should
reassert its traditional role as preserver of the cultural
and natural heritage of the Philippines.

Area boundaries must include entire ecosystems.
Ecosystem studies of the ecology of rare species Sho‘uld
be conducted to provide the basis for better protection
and biological data.

Environmental impact assessments should be conducted
in all areas where developments are to occur.
Relocation of settlers to identified alienable and dispos-
able lands should be undertaken immediately in arcas
where their numbers are still manageable.

For areas where relocation is no longer feasible and where
almost one-half is intensively exploited by more than a
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thousand households residing in the area for more than
25 years, a special arrangement or a compromise has to
be reached between the occupants and the park mana ge-
ment authority. i

12. Buffer zones are to be established in the presence of in-
dustrial activities to minimize adverse effects on the ar-
eas’ environment.

13. For purposes of protecting, maintaining and general
management of the park, the administrative office should
be adjacent to or within the perimeter of the parks.

14. Boundaries of national parks should be clearly defined
and marked.

Salient features of the NIPAS Act and its Implementing
Rules and Regulations

The Law requires that one year from its effectivity,
the DENR shall submit to the Senate and the House of Rep-
resentatives a map and legal description or natural bounda-
ries of each protected area initially comprising the System.
The Law also provides that within three years from the
effectivity of the Act, the DENR shall review each area tenta-
tively composing the System as to its suitability or non-suit-
ability for preservation as protected area and inclusion in the
System according to the established categories.

DENR Administrative Order No. 25, series of 1992 cnu-
merates the series of steps that must to be undertaken in es-
tablishing the initial components of the System and they are
as follows:

1. Compilation of maps and technical descriptions of pro-
tected areas ‘
2 Initial screening to determine suitability or non-suit-

ability of each area for inclusion under one or morce
of the existing categories as provided for in the NIPAS
Act.

3. Public notification directed towards the local
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stakeholders such as the LGU, the NGOs, POs, and
[Ps informing them of the presence of the protected
area within their area, the result of the initial screen-
ing, the NIPAS Law and its Implementing Rules and
Regulations, and other relevant matters.

Initial consultations for presentation of topics related
to the implementation of the NIPAS Law as well as
its goals and objectives

Census (Survey) and registration of protected arca
occupants of the proposed protected area and bufter
zones. The activity should establish basic census data,
the ethnographic and tenure status of migrants and
indigenous communities, as well as provide a basis
for establishing buffer zones and planning alternative
livelihood activities.

Resource profiling or the collection and gathering of
information on the biophysical features of the arca
including topography, unique geological featurcs, soil
type, existing vegetative cover, and flora and fauna,
particularly threatened and endangered specices, as well
as important nesting or breeding sites.

Initial Protected Area Plan. This is a compilation of
information developed in the studies and from other
available sources. This should include a land-use plan
for each protected area, which has been developed in
coordination with the Regional Development Coun-
cil. Indigenous people, tenured migrants, and others
within the adjoining buffer zones and nearby com-
munities should be involved as partners in this plan-
ning process.

Public hearings on the proposed inclusion of each area
under the NIPAS.

Regional review and recommendation. This providcs
the opportunity for any modification of the boundary
or management plan to be made. After all require-
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ments have been met and support for inclusion of the
area in the System has been given, the DENR Re-
gional Office shall prepare the draft presidential proc-
lamation for the area together with all the attachments
and forward the same to the Office of the Scerctary.

10. National review and recommendation. The Secretary,
based on the review and recommendations of the Re-
gional Offices, shall recommend to the President ar-
eas for inclusion within the System.

11 Presidential proclamation. This proclamation is issued
by the President on the basis of the recommendation
ofthe DENR Secretary designating the recommended
area as a protected area and providing for protection
measures until such time that Congress shall have en-
acted a law declaring the area as part of NIPAS.

12. Congressional action. For areas recommended by the
DENR Secretary and have been proclaimed by the
President, Congress shall enact a law establishing the
areas as part of the NIPAS.

13. Demarcation. Upon the enactment of a law defining
and establishing a protected area, the boundary ol the
said protected area shall be established and demar-
cated on the ground with concrete monuments or other
prominent physical landmarks or features.

The NIPAS Law provides that the System shall be
placed under the control and administration of the DENR cre-
ating a Protected Areas and Wildlife Division in cach Re-
gional Office. This division will be under the supervision of
a Regional Technical Director and shall include subordinate
officers, clerks, and employees as may be proposed by the
Secretary, duly approved by the Department of Budget and
Management, and appropriated for by Congress. The Law
further provides that “the service thus created shall manage
protected areas and promote the permanent preservation, to

Silliman Journal Vol. 42 No. 1 2001

NIPAS 209

the greatest extent possible of their natural conditions.”

Each protected area shall have a Protected Arca Man-
agement Board, which will decide the allocations for budget,
approve proposals for funding, decide matters related to plan-
ning, peripheral protection, and general administration of'the
area in accordance with the general management planning
strategy. It shall be composed of the DENR Regional Exccu-
tive Director under whose jurisdiction the protected area is
located, one representative from the autonomous regional
government, if applicable; the Provincial Development Of-
ficer; one representative from the municipal government; onc
representative from each barangay covering the protected arca;
one representative from each tribal community, if applicable;
and at least three representatives from non-government or-
ganizations and, if necessary, one representative from other
departments or national government agencies involved in pro-
tected area management

The Law calls for the drafting of a general manage-
ment planning strategy to serve as a guide in formulating
individual plans for each protected area (emphasis added).
The management planning strategy shall promote the adop-
tion and implementation for innovative management tech-
niques including the concept of zoning, buffer zonc manage-
ment for multiple use and protection, habitat conservation
and rehabilitation, diversity management, community organ-
izing, socio-economic and scientific researches, site-specitic
policy development, pest management, and tire control. It shall
also provide guidelines for the protection of indigenous pco-
ples, other tenured migrant communities and sites, and tor
close coordination between and among local agencies of the
Government, as well as the private sector. It also provides
that each protected area shall have a management plan
prepared by three (3) experts (emphasis added).

Proposals for activities that are outside the scope of
the protected area’s management plan shall be subject to an
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environment impact assessment. No actual implementation
of such activities may be allowed without the required Envi-
ronmental Compliance Certificate.

A trust fund known‘as the Integrated Protected Areas
Fund (IPAF) has also been established for purposes of financ-
ing the projects of the System.

STATUS OF COMPLIANCE WITH THE PROVISIONS
OF THE NIPAS LAW

Attached is a matrix showing the status of accomplish-
ments related to the establishment and management of pro-
tected areas under the NIPAS (Table 1 and Table 2). It should
be noted that there are separate matrices for the initial and
additional or proposed components of the System. The ma-
trices have the following as headings: REG or the Philippine
administrative regions; NO. of IC or the number of initial
components; COMP. OF MAPS or the number of maps which
have been prepared; PH/PC or the public hearing or public
consultation which have been conducted; PASA or the Pro-
tected Area Suitability Assessment (another name for Initial
Screening) which have been conducted; CRPAO or the Cen-
sus (Survey) and registration of protected area occupants com-
pleted; RBI or Resource Basic Inventory (Resource Profil-
ing) conducted; IPAP or the Initial Protected Area Plan drafied:
PAMB or the Protected Area Management Board organized,
DRAFT PROC or the draft proclamations prepared;, NEWLY
PROC or the newly proclaimed protected arcas; and PA BILL
or protected areas bills which have been enacted by Congress
into law,

As of February 28, 2001, the matrices showed 209
initial components (Table 1) and a maximum of 143 addi-
tional or proposed protected areas for inclusion (Tablc 2) in
the System. This analysis of compliance to the NIPAS Law
will focus on the more critical phases of the establishment of
the System and these are the Initial Screenin gor the Protected
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Area Suitability Assessment, the Census (survey) and Regis-
tration of Protected Area Occupants, Resource Profiling or
the RBI, the IPAP and the PAMB.

The PASA (Protected Area Suitability Assessment)

The figures in the matrices show that PASA has been
conducted in a large majority of the initial components (180/
209) and in all proposed or additional components of the Sys-
tem (143/143). The statistics might be good, however, the
quality of the information should also be examined. It should
be recalled that the PASA determines the suitability or non-
suitability of an area for inclusion in the System. If an arca is
found suitable, the PASA also indirectly determines the cat-
egory of protected area under which an area may be included.

DENR Memorandum Circular 17 series of 1992 scts

the guidelines for the conduct of the PASA. The document
says that the conduct of the PASA involves three activitics:
(1) secondary data collection; (2) on-site observation; and,
(3) interviews. The guidelines, however, contain a number of
problem areas. For instance, PASA Form No. | is mcant for
on-site observations and has three sections — gencral infor-
mation, natural features, and cultural features. Although there
is an attempt to quantify the data collected from on-sitc ob-
servations, no clear-cut methodologies have been rccom-
mended so that data collected can be quantified and objec-
tively reported. Likewise, the section on cultural fcatures
would require an observer with an expertise in anthropology.
For example, the guide question on cultural features asks the
observer to indicate the various cultural practices, beliefs, and
traditions of people in connection with the use of natural re-
sources. The answer to this particular guide question can per-
haps be obtained from a secondary source. Yet, as cveryone
knows, culture and practices of people change over time such
that what could have been true a few years back may no longer
be true at the time that the PASA is being conducted.
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PASA Form No. 2 is the interview questionnaire. It
also has three sections—natural features, cultural features,
and current programs/projects/activities. The section on natu-
ral features appears to be arepetition of the same section in
Form 1, except that in this form, the information will be ob-
tained through interview. If the same information may be
obtained through on-site (meaning first hand) observation,
getting the same information through an informant becomes
a needless exercise. Similarly, the sub-section on flora and
fauna calls for an enumeration of dominant and economical ly
important plant species, the species of fauna, as well as nest-
ing and breeding sites found in the area. Since the form sim-
ply requires no more than a simple listing of fauna or flora
found in the area, answers such as cat, do g, carabao, goat, or
horse are therefore not at all uncommon. Detailed instruc-
tions on how the questionnaire should be filled and distrib-
uted are lacking. Consequently, data are not systematically,
scientifically, and quantitatively collected, leading to subjec-
tivity in the resulting information.

Unfortunately, subjective as they may be, the inputs
in Forms 1 and 2 are expected to be the basis for filling out
Form No. 3, the final rating sheet in determining suitability
or non-suitability of an area for inclusion in the System. The
criteria used in the rating sheet include “representativeness”
or whether habitat types are representative of the
biogeographic zone of the area; ‘naturalness’ or percentage
of the area which is still intact; “abundance” or presence and
number of individual per species of flora and fauna in the site
(not only has the criterion become suddenly quantitative, but
in this instance, it has gone to the other extreme by asking for
the number of individuals per species of flora and fauna in
the area!); and, “diversity” or the presence and number of
flora, fauna in the site (emphasis added).

The results of all PASA activities which faithfully
followed Forms 1 and 2 need to be closely scrutinized since
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subjective and unquantified data are used for a rating system
which needs quantified data.

The CRPAQO (Census and Registration of Protected Area Oc-
cupants) _

The CRPAO or the SRPAO (Survey and Registration
of Protected Area Occupants) is the basis for establishing
management zones and buffer zones and for the preparation
of management programs including the identification of al-
ternative livelihood opportunities. The CRPAO (or the
SRPAO) is also the basis for determining who would be
awarded the tenurial instrument for protected areas.

The objectives of the SRPAO are exacting: (1) to de-
termine and attest to the actual number of occupants within
the protected area; (2) to establish the exact location and
approximate size of the home lots/farm lots of protccted arca
occupants; (3) to check and confirm the period of occupancy
over certain portions of the protected area; and, (4) to docu-
ment/register the actual number of protected area occupants
and households and the extent of area occupied during the
census (emphasis added). It is clear from the objectives of
the exercise that the intent is a 100% survey of protected arca
occupants. It appears in the summary report of accomplish-
ments that the exercise has been completed in 123 out of 209
initial components and 73 out of 143 additional or propos_cd
components of the System. The figures, however, are mis-
leading since except for protected areas with no occupants,
no SRPAQ has been 100% accomplished (emphasis added).
Without the SRPAO there will be no basis for awarding tenu-
rial instruments for protected areas. The SRPAO should not
be done piecemeal because awarding of tenurial instruments
and other benefits should not also be piecemeal. Any devia-
tion from the desired timetable will create distrust and de-
stroy goodwill. Alternative livelihood opportunities are sup-
posed to be one of the benefits accruing to settlers who quality
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for tenure. Without a complete SRPAO livelihood programs
will be difficult to implement, It appears that one reason why
the livelihood funds for the GEF-World Bank-supported Con-
servation of Priority Protected Areas Project arc largely
unspent is because of the failure of the project proponent to
recognize that the survey of protected area occupants is a pre-
requisite to the establishment of livelihood programs in PAs
and that funds should be allocated for the exercise.

The RBI (Resource Basic Inventory) or Resource Profiling

DENR Memorandum Order No. 10, series of 199]
sets the guidelines for the conduct of Resource Basic Inven-
tory (RBI) within protected areas. RB] is described as the
collection, analysis, and synthesis of relevant information on
the ecological, geological, physical, social, economic, and
historic environment of a particular protected area. Its pur-
pose it to provide comprehensive compilation of data for the
development, management, use, and interpretation of pro-
tected areas. It shall also serve as a pre-requisite for the
preparation of a master plan for a particular protected arca
(emphasis added).

A manual for the implementation of MO 10 was later
released. On evaluation, the RBI manual showed bias towards
flora and fauna assessment and did not satisfactorily com-
ply with the requirement that it should cover the ccologi-
cal, geological, physical, social, economic, and historic
environment of a particular protected area (cmphasis
added). The sampling techniques for flora and fauna [cave
room for improvement. For example, the sampling intensity
and how the sample plot, or transects, or collection arcas can
be distributed in the area being assessed were not indicated
in the manual. The instructions for the Point-Center Quarter
Method should also be reviewed since the instruction say that
it should be used to sample understorey trees of less than 2
cm and overstorey trees of 20 cm dBH or bigger (emphasis
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added). The terrestrial fauna assessment tec‘:hniqucs did not
indicate which methodology would be best for each group of
vertebrate fauna, such as birds, mammals (volant and non-
volant), reptiles, and amphibians. .

The scanty information coming from the RBI V\f’l“ have
serious consequences on the reliability of information that
will form the basis for the preparation of the master (man_a ge-
ment) plan. Consequently, the need to generate more reliable
data to be used in drafting the plan cannot be ovcremp!'la-
sized. Results of investigations done by both lpcal and for-
eign researchers on protected areas like Mt. Kitanglad, Mt.
Apo, Mt. Guiting-Guiting, Northern Sierra Madre, Mt.. Pulag,
and Mt.Isarog, are potential sources of vital information, eX-
cept that most if not all of these researches are products of
independent efforts rather than carried out as part of the RBI.

The IPAP (Initial Protected Area Plan)

As indicated earlier and as provided for by DENR
Administrative Order 25 series of 1992, the IPAP shall in-
clude the basic rationale for the protected area; the proppscd
boundaries including buffer zones; and, an initial df:Sl gna-
tion of management zones, including buffer zones, wnh‘pur-
poses, strategies, and allowable uses specified for each. There
is an additional reminder that indigenous peoples (or cultural
communities), tenured migrants within the propose.d protected
area, and nearby communities should be involved in the plan-

SS.
e pr(i:ﬁ the initial studies and activities, such as the PASA,
the CRPAO (SRPAO), the RBI are pre-requisites for the prepa-
ration of this plan. However, the pre-requislites h:—.}vc‘ not bt':cn
complied with satisfactorily. Without reliable ll’.lfOI'lT-latl()n‘
from the PASA and the RBI, the basis for the desi gnation. (?f
management zones is open to questions. Where are the CI‘I.[I-
cal habitats, what is their extent and coverage, what specics
would be the focus of conservation and management pro-
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grams, what is the distribution of these species within the
area? Are only some of the questions that may arise. Without
the complete survey of protected area occupants, more qucs-
tions such as where the communities are concentrated, or what
Mmanagement programs will be implemented for them and with
them, will continue to be asked.

The lack of information is further complicated by the
fact that most of the IPAP were desk Jjobs and it is doubtful
wheth‘er IPs and the communities were ever involved in the
pIann_mg process. Tenured migrants definitely could not have
been involved since there is no CRPAO which has been satis-
factorily completed in areas with settlers and the policy for
the granting of tenure to qualified protected area (;ccu—
pants has not been issued, yet (emphasis added).

The European Union-funded National | ntegrated Pro-
tected Areas Programme (NIPAP) has somehow overcome
the lack of information through the 3D modeling exercisc it
conducted in the protected areas included in thejr Programme.
The 3D model is a three-dimensional scale model of a pro-
tected area where the features such as vegetation type and
coverage, location of bodies of water, roads and traj Is, scttle-
ments, land-uses, and other unique properties of the arca are
provided by key informants from the area itself.

The PAMB (Protected Area Management Board)

The summary of NIPAS accomplishments indicates
that 91 out of the 209 initial components and 18 out of the 32
newly proclaimed additional areas of the System have Pro-
tected Area Management Boards or PAMBs.
' Since DAO 25 has set the frequency of PAMB meet-
Ings at once a month (emphasis added), the DENR Regional
OfﬁCG':S h.ave been experiencing enormous problems in the
organization gnd in the scheduling of PAMB meetin gs. There
are many regions where the number of protected arcas ap-
proach 30 and, there are some cases where the number is cven
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bigger. As the designated Chair of the PAMB, thec DENR
Regional Executive Director (RED) is expected to be present
at PAMB meetings. But given the number of PAs in the re-
gion, this would require the RED to attend a PAMB mccting,
everyday, including Saturdays, Sundays, and holidays, in vari-
ous areas which are oftentimes in considerable distancc from
each other. This would not only be a tall order for any offi-
cial, it is downright physically impossible to happen. Although
the authority to chair meetings can be delegated, the impor-
tance of the RED’s presence in such meetings is widely con-
sidered significant.

There is also the financial side of the problem in hold-
ing PAMB meetings. There is a need to provide for the trans-
portation expenses and allowances, as well as the food and
accommodations especially of members from the low-income
groups during the meeting itself. The DENR budget does not
provide funds specifically for each protected area for PAMB
operations. The decision to provide such funds rests solcly
on the discretion of the RED. In some areas, however, the
involvement of LGUs and other organizations in assuming
the financial responsibility has solved the problem of hosting
PAMB meetings.

Attendance has also become a problem becausc of the
waning interest of some members in attending such mectings
due to lack of incentives such as allowances and rcimburse-
ment for travelling expenses. Another reason a reason for non-
attendance in meetings is the contlict between the manage-
ment objectives of a particular protected area and the cco-
nomic interests of some members, especially as regards cx-
traction or utilization of resources such as wood, minerals, or
land. At the other end of the scale are those members who
insist on remaining in the Board long past their term of officc
as PAMB member. This problem stems from the fact that the
tenure of PAMB members is five (5) years while the term of
office of LGU officials is three (3) years. It can happen, there-
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fore, that there would be PAMB members who do not techni-
cally represent their Jocal government. -

The members of the PAMB come from different sce-
tors. Some are not aware of what is expected of them and are
not familiar with way the duties and responsibilities of board
members are discharged. Hence, capability building for mem-
bers so that they can become effective in the Board and in
protected area management is of vital importance.

The Protected Areq Superintendent (PASu) and Staff

Ideally, with the passage of the NIPAS Act, positions or
items for the PASu and staff should have been created and funded
by the government. This, however, has not materialized in the past
ten years since the National Government embarked on a program of
streamlining the bureaucracy. Except for some ofthe PAs under the
foreign-assisted projects, most of the PASu and staft are only on
detail to the PA from some other DENR units, The continuity of
their service to the PA, therefore, is dependent on the need for their
services in their respective mother units,

It has also been suggested that forest rangers from the for-
estry sector be assigned to protected areas to assist the PA staff. This
has not materialized because, first, the proposal has not becn offi-
cially submitted and, second, because it is unclear whether the per-
sons holding the items would still have the physical ability or stamina
to patrol the protected areas.

Boundary Delineation and Demarcation

- No protected area boundary as of now has been de-
marcated on the ground simply because of the expensc in-
volved and no entity, whether foreign-assisted project or gov-
ernment-run, has planned and allocated funds for this actjy-
ity. It has been estimated that PhP15, 000 to PhP17. 000 would
be needed for every kilometer of protected area boundary
demarcated. The fi gure for the demarcation of some 200 pro-
tected areas comes to about PhP2.6B. It will take a mj racle
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for the government to appropriate this amount for protected
area management.

The Integrated Protected Area Fund (IPAF) e
The IPAF is the trust fund created or ?Stﬂbl}bh(:(.s O‘l
the purpose of promoting the sustaingd financing of‘thcj y:(-[
tem. The Fund includes taxes, donations, endowmc.nt:;,t ‘dl
grants, fees and fines, and all income/revenues zz,vencratfc:cl r(?::j
the operation of the System. Seventy-ﬁ\'fe percent o tt ;e :ca
come derived from the operation of a particular protec ed 235 y
accrues to the sub-fund created for the protected are? fmb > ;
goes to a general fund called the Cen'.cral IPAF. Thc},] su -);Jcc-
for the protected area can only be disbursed for t efplr(‘ e
tion, maintenance, administration, and management of the
Concem"l?fl.e 01 February 2001 summary report on mcon:g
generated by protected areas fshows ﬂ]latf(;;:gs?) :\Apfrr(;tl?::g;c
ted some income for a total o ‘
‘i;irglfr?gri"he biggest contribl.}tiop to the IPAF came f]:?;E
the Ninoy Aquino Park and Wildlife Nature Cen]‘::r,fw neh
was able to generate PhP37.4M. The b'alan'ce of this Tunkm.<
only PhPOM. The next biggest grosser is HmulugangMa ‘
National Park with total income generated at PhPﬁ.Zh ; ‘ov-u:‘
the same period. One marine protected area that ha:q" L(:[14|II: 1
alizing income is the Apo Island Pr(')te.cted Landsf,d|)‘ul ‘. Cn
Seascape. For 1990, more than a million pesos ha:vc,l )c.c-
collected. In this case, the share of the Park was partly 1
jeesed 0;'}111 ?gi}n\iﬁﬁtygg I;1"ble to sustain the maintenance
of the System at current rate of income generation .and ]t]h:
present number of protected areas that can generate income.

Management Plan . |
gThe Law prescribes that three (3) experts preparc

the individual management plan for the protected areas.
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Present realities, however, dictate that management plan
preparation should be participatory and consultative,
There he}ve been in fact two occasions when the plan
preparation was done in a participative and consulta-
tive manner and yet the final output was still questioned
becau.se a stakeholder group was not involved in the
planning process. Except for Olango Island Wildlife
San_ctuary, Tubbataha Reef National Park, Naujan Lake
National Park, only the GEF-World Bank or the Euro-
pean Union-supported PA projects have draft managec-
ment plans.

No'management plan has yet been approved in
the prescnbed process and so whether the plans will he
realized or not remains to be seen. It is expected that
t‘he EU-NIPAP drafted management plans will have
fewer problems in implementation since they were
drafted in a truly participatory manner. The diffcrent
s.takt.zholders through workshops had a direct participa-
tion in the drafting of the management plans. NIPAP also
had the 3D models of the PAs which serve as rclialﬂc
sources of information and convenient management
tools.

' The GEF-World Bank that supported the CPPAP
project employed the services of a team to draft the man-
agement plans for their PAs. These plans would most
probably already have the endorsement of th e PAMB and
will be approved by the Secretary, but as experience has
shqwn, there will be more problems in their im plemen-
tation because of the manner the plans have been drafted.

Where do we go from here?

A common practice at DENR is to Judge perform-
ance according to whether a certain task or tasks have been
completed-. This manner of judging performance privileges
the compliance of instructions over the achievement of dc-
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sired results or the attainment of objectives. It is usually
enough that personnel comply with an instruction or that we
have satisfied a key result area (KRA) regardless of whether
the desired results have been achieved in the performance of
the task. A good example of this kind of attitude is thec way
people comply with the step-by-step requirements that nced
to be taken in establishing protected areas within the System.
Although a majority has reported compliance with the PASA
and the RBI requirements, documents show that the objcc-
tives of these two exercises have not been met satisfactorily.
Were the people who conducted these exercises awarc of the
desired output? In fact, were these exercises conducted at all?
This last question is asked because if they were done, ques-
tions should have been raised.

The CRPAO is another example of the etfect of this
attitude. The conduct of the exercise has been given full credit
even if only 1/100 of the task has been done. There has been
no reaction from the implementors of this exercise no matter
how much it has been stressed that only a 100% conduct of
the CRPAQ is acceptable and that it will be the basis for grant-
ing of tenurial instruments to qualified migrants. In the ab-
sence of a valid survey and registration of all protccted arca
occupants, chaos will surely ensue in the granting of this tenu-
rial instrument.

The rate of population increase in the Philippines docs
not show any sign of slowing down. There will be more pco-
ple and less land to till. The migration of landless pcople to
government lands including terrestrial protected arcas will
not end. It was envisioned in the DENR support policics that
the organized communities receiving the tenurial instrument
would at least be able to help stem the tide of migration into
protected areas, but without the CRPAO there will be no or-
ganized communities to help in PA management.

The issue of organized communities brings up the need
for DENR personnel especially in the Protected Areas and
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Wildlife Service to undergo a major change in attitude and
become effective community organizers. We have to brin gto
reality what past DENR Secretaries have often stressed that
we have to cease being known as enforcers of regulations but
rather as development workers. We have to stop the practice
of registering peoples’ organizations with the SEC and an-
nouncing that such groups are already organized. People have
to be really organized and being organized means that they
are empowered. Empowerment means that organizations can
plan, implement, and monitor their own plans and programs.
It also means that people can make their own decisions.

The idea of having a PAMB is for the communitics
and the stakeholders to help in PA management. The organi-
zation of a PAMB is a way of devolving the protected arca
management functions of the DENR to the PA stakeholders.
Having representatives of organized and responsible groups
or communities in the PAMB will certainly mean an active
PAMB. The PAMB as a body, however, would also need some
organizing and capability building for it to be fully functional.

The planning for protected areas, such as the prepara-
tion of the Individual Protected Area Plan (IPAP) should be
strictly participatory and consultative if the intent is for the
Plan to be implemented with the participation of stakeholders.
Unless the stakeholders feel they own the Plan it would be
difficult to implement at all.

The more technical requirements of the PASA and
the RBI will be easier to solve. The Wildlife Conserva-
tion Society of the Philippines can perhaps play a cru-
cial role in improving the methodologies used in the
conduct of the above-mentioned activities. What would
be needed is to put together a multi-disciplinary group
of practicing experts in flora, fauna, geology, limnology,
marine science, social science, anthropology, and other
relevant fields to sit down, review, and improve on what
is currently available.
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As a trust fund for ensuring the sustained financing of
the System, the IPAF and its potential for generating incomc
for PAs should be taken advantage of by PA managers. With
the help of policy makers in the Central Office, PA managers
will have to be more imaginative and/or active in thinking of
ways to generate funds for the PAs. User fees for wgtcr is one
potential source of funds. Proper consultations. w1tI.1 all af-
fected parties should, however, be done to av01c.l misunder-
standings. The government should invest more in protccted
areas to make them more attractive to tourists, both local and
foreign. Any development, however, should be dircctcfi to-
wards preserving and highlighting the natural featurcs of pro-
tected areas. The development for tourism in protected arcas
should be in the form of facilities to help visitors enjoy na-
ture. Development should do away with swimming pools,
tennis courts, or basketball courts. More visitors to protected
areas would mean a greater prospect for income from fecs.
However, fees for use of facilities should be within the reach
of majority of the people.

A short review of the past issues in protected area
management and their relevance to the present is given
in Table 3.

Conclusion .

We, at the DENR, have not been able to satisfactorily
comply with the timetable of activities and the substa‘ntivc
intent for the establishment of the System as provided for by
Law. It might be that the framers of the Law werc too opti-
mistic and took for granted the availability of resources at
our disposal. It might also be because we are setting {oot on
unfamiliar grounds. There is a need to examine what has hi-i}?-
pened in the implementation of the Law, to dissect the criti-
cal activities, and to discover the flaws that need to be cor-
rected. Nobody is perfect, there is always room for improve-
ment. We will further lag behind in protected areca manage-
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ment and miss all opportunities to conserve our natural herit-
age, if we do not make the needed corrections now.

To our colleagues in the DENR and in PAWB in par-
ticular, we would like to staté that this paper does not look at
people but rather at activities. The senior author shares the
responsibility for whatever shortcomings there are in the in-
terpretation and implementation of the NIPAS Law.
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Table 1. Summary of NIPAS accomplishments: Initial Components as of February 28, 2001.
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I/Proposed Areas as of February 28, 2001

Table 2. Summary of NIPAS accomplishment: Additiona
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Table 3. A short review of the past issues in protected area man-
agement and their relevance to the present.

Before NIPAS Law

Under NIPAS Law

1. Lack of clear cut definition and
criteria for the establishment of

national parks

1. The present criteria for categorizing protected arcas
are still not clearly defined with the consequence that
more PAs fall under the category of "Protected

Landscape"

2. The need for better manage-
ment of parks and equivalent
reserves

2. The foundation for better management of protected
areas has been set. Instead ofa centralized nanagement
of protected areas, we now have a decentralized system

with the PAMB

3.Lack of funds

3. This is still a problem for major activitics. Minor
activities can be funded through the IPAF or through the
creativity and resourcefulness of PA management

4 Inadequate manpower

4. Still a big problem. This can be partially solved if local
manpower resources through organized groups and the
PAMB can be tapped. The local stakeholders can be
tapped for enforcement of regulations, for protection, as
well as for community organizing and development

activitics.

5. Presence of illegal settlers

5. It is still an issue but if the SRPAO will be properly
carried out, communities are organized, and tenurial

instruments awarded, this concern can be ninimized
L]

6. Inadequate protection

6. Can be addressed with the help of local stakeholders

7. Resource exploitation

7. The NIPAS Law is clear on resource exploitation
within Pas; besides the local stakeholders can help in the
enforcement of regulations if they are organized.

8. Lack of clear-cut boundaries

8. Still a big problem because of the cost involved.
Innovative solutions need to be sought.
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THE CENTROP EXPERIENCE: PAST, PRESENT,
& FUTURE

ANGELITA M. CADELINA AND MIRASOL N. MAGBANUA

Introduction

A political scientist from Yale University has aptly said
that both theory and common sense should let us know. t_hat
infinite material and population growth on a finite planet is im-
possible. Thus, the greatest challenge a developing country faces
is transforming its citizenry from being complacent, consumer
goods-oriented individuals to being caring and protective con-
stituents. Environmentalists have atcributed the economic s1t.u—
ation of the Philippines today to the country’s non-protective
stance of its environmental assets, such as the wacershed, forest,
and wildlife. To strike a balance between economic cl.e?felopmenr
and environmental protection is every country's legitimate con-
cern. Yet, in the name of “economic development” (based on.the
principle of food security), political leaders have compromised
the ecological integrity of this country. Therefo-re, 'the on-ly re-
course to avert the complete deterioration of wildlife habitat fs
proper management of this habitat by peoPle themselves. This
has always been the guiding principle behind all the.r programs
and activities of the Center for Tropical Conservation S‘tudies
(SU Centrop) at Silliman University. Specifically, Cent.rol? s pro-
grams and projects revolve around community-based biodiversity
conservation, wildlife conservation, breeding and management,
environmental awareness, and advocacy campaigns.
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Laying down the Scientific Groundwork: The First Six
Years (1991 - 1997)

Silliman University Center for Tropical Conservation
Studies (SU Centrop) was started in 1989 to promote the con-
servation of natural terrestrial habitats and endemic wildlife
through research and community-based biodiversity conser-
vation programs. It was given official recognition as a re-
search and community outreach unit by the Silliman Univer-
sity administration in 1991. Initiated by a group of faculty
members of the Silliman University Biology Department, the
program was originally envisioned as a center for terrestrial
wildlife conservation. Its initial contacts with the [UCN Deer
Conservation Specialist Group led to its establishment in 1990
as the first local, in situ breeding center for the conservation
of the Philippine Spotted Deer. The conservation breeding
programs also expanded to include the Visayan Warty Pig,
the Leopard Cat, and Philippine Fruit Bats. The breeding
center facility of Centrop, which was established in 1994 asa
small zoo, is now officially opened to the public as the A. Y.,
Reyes Zoological and Botanical Garden. This greatly en-
hanced the conservation campaign of Centrop and major sup-
port was sought to develop the breeding center, the mini-zoo,
and the interpretive center. Implementation of this plan started
in a small way through the interaction of Centrop staff and
visitors.

With support from the Haribon Foundation and later
from the Foundation for Philippine Environment, Centrop’s
activities expanded to include a conservation education aware-
ness campaign among rural upland areas in Negros Oriental.
Started in 1995 the conservation campaign among rural com-
munities has now evolved into a more intensive community
capability building program focused on the conservation of
the remaining forests and wildlife and the sustainable utiliza-
tion of natural resources.
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Studies conducted by Centrop-based researchers found
their way into such journals as the Asian International Journal
of Life Sciences, Journal of Tropical Ecology, Sylvatrop anfl
Silliman University’s own official publication, Silliman Journal.
Most of the researches were on the subject of mammal
conservation (bats, spotted deer, wild pig). The strong commimept
of both the international and local scientists to help in saving S'fnd
animals from imminent extinction finds expression in the publication
of these researches. |

In addition, some faculty members of the Biology
department have participated in museum and wildlife man-
agement training held either locally or abroad.

CENTROP’S Mission, Vision, and Goals

The environmental situation of the Philippines has
been considered as “the single worst case scenario ... of bio-
logical diversity in tropical Southeast Asia.” La Y?ﬁa{ et a.l.
(1997) have lamented the fact that although the Ph111pp1ne§ is
biologically rich, it has “experienced a ver1taple @ologmal
meltdown over the past decades, losing most of its dlpteroc_:arp
forests, mangroves, and coral reefs, and experiencing extinc-
tion rates unparalleled in South-East Asia, and perhaps any-
where in the world.”

Cognizant of this deplorable situation, Centr'op for-
mulated its vision, mission and objectives, reflecting in them
the aspirations of upland terrestrial communities‘vsfhere the
resource base is forestry and agriculture. These vision, mis-
sion and objectives constitute the guiding philosophy of the
Mt. Talinis-Twin Lakes Area Management Framework Plan.
Through this Management Framework Plan, Centrop .en.vi-

sions nature terrestrial habitats that are capable of providing
adequate life support needs of the community. In consonance
with this vision is the program’s mission to become an effec-
tive agent in disseminating better understanding of natural
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ccosystems and their biodiversity so that their life support
functions will be enhanced and preserved even for the com-
ing generations.

In seeking to cart§y out this mission, the Center
sces its objectives as conducting research on terrestrial
ccosystems, especially on forest and wildlife; promot-
ing wildlife conservation and management practices
based on scientific principles and research; promoting
the active involvement of communities in wildlife con-
servation programs:; conducting community capability
building programs in upland and rural areas for sustain-
able resources utilization, especially sustainable farm-
ing; soliciting community support for conservation
through environmental awareness and education cam-
paign programs; establishing linkages with various aca-
demic and governmental institutions, NGOs, and other
organizations concerned with resource utilization for
collaboration and exchange of information: and, seek-

ing support and assistance towards the development of
institutional self-sufficiency.

Research and Community Extension Programs

Through the years, Centrop’s research and commu-
nity programs have acquired a number of unique features.
One unique feature is its use of an interdisciplinary approach
which involves a shift from purely natural science emphasis
to the use of scientific knowledge in community extension
work, thereby utilizing social science processes. For instance,
knowledge (gained through attendance in training, semi-
nars, and workshops) on how endangered fruit bats, deer
and wildpigs can be protected is passed on to cooperat-
ing communities through interactions of Centrop staff
with communities at workshops and seminars, and
hands-on activities both at the site and at the Centrop

Silliman Journal Vo]. 42 No. 1 2001

____“__,A—“———-———————‘—W

The CENTROP Experience 233

deer information facilities.

Another unique feature is the involvement of
other agencies, such as the Peac§ Corps Volunteer
(PCV), Non-government Organizations (NGOs), Gov-
ernment Organizations (GOs), and Local G.ow?rnme.:nt
Units (LGUs) in collaborative efforts on b19d1v§r51ty
conservation, sustainable agriculture, livelihood
generating projects, watershed management, and en-
vironmental protection advocacy through legal means

(ordinance, resolutions). . '

In addition, Centrop carries its environmental
protection work on to elementary and seconda.ry
schools, as well as out-of-school youth through its
school and youth camp activities. Lately (2001) the
interpretive facilities at Centrop’s A.Y. Reyﬁs
Zoological and Botanical Garden have become t e
vehicle through which concepts of conservation
breeding and endangered animal protection are ex-
plained to visitors during the guided tour and in the

i ions that follow. _
dlscussl\/?oreover, published and unpublished materials
on mammal conservation, endangered a'nimal_ conser-
vation breeding, feeding, and interfacility animal ex-
change and others, both in the name of Centrop or bz;
Centrop’s previous and current staff, have enhance
the scientific thrusts of the center. .

Finally, as part of its conservation campaign among
rural communities, Centrop has expanded 1.ts.role in com-
munity capability building initiatives by training people to
become watershed and habitat managers, ecosystem
mohitors, wildlife protectors, and productive farmers.
Enabling rural people to manage their own resources (an
idea which has gained nationwide acceptance) is one of
Centrop’smost challenging tasks.
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Research Programs

The pioneers of Centrop were very much interested
in the study not only of wildlife biology and the conservation
benefits derived from wildlife, but most importantly of the
way upland communities might be able to share the benefits
derived from proper management of wildlife. The research
thrusts of the Center therefore have revolved around the is-
sues of biodiversity loss due to wildlife habitat disturbance.
The issues of threatened habitats to which loss of biodiversity
is attributed are markedly reflected in the subject of researches
done in the name of Centrop or by their authors during and
after their stint at Centrop. More importantly the research find-
ings that are validated in cooperating communities are
Centrop-initiated activities, which involve wildlife monitor-
ing and management.

As a conservation facility for the Philippine Spotted
Deer captive breeding program and the Interpretive Center of
the A. Y. Reyes Zoological and Botanical Garden, Centrop
attracts researchers within and without Silliman University
who make the captive-bred animals as subjects of their stud-
ies. For instance, a majority of these researches by senior re-
searchers in collaboration with Centrop staff are on the sub-
ject of vertebrate biodiversity. The results of these researches
have been either published in local and international journals
or presented in a number of symposia. Some of these have
also found creative expression in advocacy posters, such as
those about endemic vertebrates, jointly prepared by SU Bi-
ology-Centrop and other government agencies.

Some of the data collected by Centrop staff constitute
the background information for researches on habitat utiliza-
tion of the Philippine Spotted Deer in Calinawan, west of Mt.
Talinis; on associated flora and fauna of the habitat of the
Philippine Spotted Deer in Calinawan, west of M. Talinis;
on the status of biodiversity of Ayungon Forest; on the Fruit
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Bats of Mantikil, Siaton and Calinawan, Enrique Villanueva,
Sibulan, Negros Oriental; studies on the Greater Bamb(_)o Bat
Tylonycteris robustula in Mantikil, Siaton, Negros Orl.ental;
as well as observations on distribution of Fruit Bats in the

Island of Negros.
SUPPORT SYSTEM

Foundation for the Philippine Environment (FPE) - 1992
to date . .
Empowering the rural areas for biodlversn_ty conser-
vation and management has always been the guiding princi-
ple of the Foundation for the Philippine Environmen’F (FPE)
in extending a project grant to Centrop since 1992. This grant
constitutes FPE’s public recognition of Centrop’s own work
on biodiversity conservation management in the rural areas.
To date the major output from the FPE-support grant
is the “Mt. Talinis-Twin Lakes Area Management Framework
Plan”. The Plan reflects the collective aspiration and goal of
the watershed dwellers of the area, which is the improvemeljlt
of the quality of their life without compromiising thg ecolo_gl-
cal integrity of their place of abode. With the technical a551§t-
ance from Centrop and support from Foundation of the Phil-
ippine Environment (FPE), watershed dwellers h0p-e to real-
1ze their goals and aspirations during the implementation pha§e
in 2001. In this collaboration, Centrop has found a partner. in
FPE to take on the challenge of the Center’s objectives, which
are to enable the watershed dwellers in mobilizing commu-
nity resources to uphold the integrity of their forest ecosys-
tem without jeopardizing their livelihood; advocate a'chan.ge
in attitude and behavior in the task of conserving biodiversity
through wildlife conservation activities; and encourage as well
as enable cooperating farmers in improving their fa_rm pro-
ductivity through activities based on sustainable agucult}lre.
For their part, community members organized themselves into
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a People’s Organization in order to realize these objectives
with the help of the Centrop field staff and local leaders. Their
efforts resulted in a number of initiatives foremost of which
are agroforestry development which involves organic farm-
ing, integrated pest management, and forest and forest tree
planting in homes and communal lots; the establishment of
plant nurseries which were maintained until all designated
out planting areas were saturated; the establishment of an ar-
boretum for the propagation of indigenous species; and the
protection and monitoring of forest and wildlife.
Specifically, activities in forest and wildlife protec-

tion and monitoring include tree planting, identification, and
marking of mother trees in the Mt. Talinis development area,
inventory and monitoring of forest resources in Barangay
Lunga and Magsaysay; inventory of flora and fauna by scien-

tific and community-based approaches: study of Philippine

spotted deer habitat; training of forest guides for the Mt. Talinis

area; soliciting participation of approximately 100 Deputized

Environmental Natural Resources Officers (DENROs); for-

mulation of community Resource Management (CRM) de-

velopment plans by 16 barangays; encouragement of § POs

to apply as Community-based Forest Management Agencies

(CBFMAs); and the declaration of a 370-hectare primary for-
est area in Barangay Enrique Villanueva as wildlife sanctu-
ary through passage of resolutions by PO and barangay.

Flora and Fauna International, 1992 to date’

- Since 1992 to date, Flora and Fauna International (FFI)
has been supporting the Philippine Spotted Deer and Visayan
Warty Pig Conservation Program at SU Centrop. The Philip-
pine Spotted Deer is listed in the Critically Endangered Spe-
cies Category (IUCN 1996) while the Visayan Warty Pig is
the most threatened species of native pig in the world (Oliver
1997). Centrop is a member of an international network of
organizations working for the conservation of these species.
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As earlier mentioned, the breeding center at Silliman is the
first local in situ breeding center.

SU-USAID-COE-CRM Marine Laboratory

A grant of two million pesos from SU—USAID-COjﬁ-
CRM Marine Laboratory fund was extended to Centrop for
the renovation of the interpretive facilities of the A. Y. Reyes
Zoological and Botanical Garden which now }nclude an _el-
evated viewing deck and animal enclosures for thﬁ: Ph-lh}?-
pine Spotted Deer Information Center. Silliman Umve.rsﬂy S
general funds also enabled the renovation of the perimeter

fence.

CHED - Funded Field Studies .

The collection of field data on the distribution and
habitat requirements of the Philippine Spotted Deer from 1997
to date from Barangay Enrique Villanueva, Sibulan was made
possible through funding provided by the Comgnssmn on
Higher Education (CHED). Centrop hopes to publish the pre-
liminary findings from the archived data.

Lubee Foundation - 1992 to date

Through the initiative of Lubee. Di'rector,lJohn
Seyjagat, support for the project on Phil-ll’:)pll’le Fruit Bat
Conservation continues up to this writing (2001). In
1992 and following years, a number of researches have
been done on the conservation status and feeding ecol-
ogy of the fruit bat species in the Phili]f).pl'nes.3 Results
of these researches were published in Silliman Journal
(1992) and the proceedings of the Symposia of the Zoo-
logical Society of London (1995). At present, l.wwever,
the Lubee Foundation is planning to refocus its thrust
toward conservation education campaigns among con-
cerned communities and has encouraged Centrop to re-
direct its programs’ focus in this area.
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Funds from Various Sources

o With funds from various foreign sources,* research
aptlwﬂes to survey the remaining wildlife and habitat condi-
tions of the forest in Ayungon, Negros Oriental have been
conducted by some faculty and graduate students of the Biol-
ogy Department in collaboration with a group from the Uni-
versity of the Philippines Los Bafios.

STRENGTH, PROBLEMS AND PROSPE
5 C
THE FUTURE 1 roR

Strength

Cn.entrop’s strength lies mainly on the involvement of
a succession of scientists who have become connected with
the Cpnter since its inception. Up to the present time, Centrop
coqtmues to benefit not only from the expertise of £hese sci-
entls_ts on conservation biology, but also from the support of
fo-relgn funding agencies which these visiting scientists bring
with them while pursuing research activities in the center
Thrpugh the years many domestic and community-baseci
projects of the center have thrived mainly from the support of
these research grants.

T.he pivotal role of the Biology Department as
the moving force behind the center’s myriad projects is
Centrop’s other source of strength. In allocating a sup-
plemental budget for maintenance operation, the Biol-
ogy Department has relieved some of Centrc;p’s finan-
cial burdens. Centrop is presently pushing for the inclu-

sion of its maintenance staff’s salaries in the University
budget.

A. Y. Reyes Zoological and Botanical Garden

' The centerpiece of Centrop’s achievement over the
years is the A. Y: Reyes Zoological and Botanical Garden. It
is also the most visible and attractive part of the whole Centrop
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system. Named after the late eminent botanist of Silliman
University Biology Department, Professor Alfredo Y. Reyes,
this facility was then known to everyone as the mini-forest or
mini-zoo because it housed 16 species of animals (5 bats, 6
wild pigs, 11 spotted deer) for a total of 62 individuals, in a
simulated natural habitat comprising 18 tree species repre-
sented by ca 392 individuals. A complete listing of floral and
faunal species can be obtained from the Centrop archives.

Funds coming primarily from the USAID-COE CRM
Marine Laboratory made possible the renovation of the physi-
cal structure for the Spotted Deer Information Center and the
completion of the Nature Interpretive facility, including the
ground level walkway. Additional funding came from the
LUBEE Foundation, FPE, and Silliman University. Construc-
tion of the canopy observation tower and the Interpretive
Exhibit Panels at the Garden is expected to start soon.

In the last two years (1999-2000) 4,688 people have
visited the Botanical Garden, 15.46% of whom were tourists,
59.77% elementary school children, and 24.76% secondary
and college students, an average of 43.46 persons/week. The
participation of Silliman University Student Organization and
Activities Division (SOAD) in organizing tours to this facil-
ity continues to attract many visitors to the Garden. Although
the earlier figures (1992-1998) were higher, showing about
50-500 visitors/week, not much was done in terms of provid-
ing interpretive experience during those years. Since the last
3 years, however, Centrop has been providing visitors not
only guided tours of the facility but also an opportunity to
exchange ideas with the staff on wildlife conservation at the
Centrop Conference hall. The students and their advisers €s-
pecially profit from this experience. Centrop hopes to develop
a visitors’ guide that will take into account the interpretive
scheme cited earlier to include items such as What the visi-
tors expect to see? How they are expected to interact with
what they see? What they expect to learn in terms of wildlife
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conservation?

The A.'Y. Reyes Garden is not only a tourist destina-
tion. Itis also a place where students at all levels (in the Visayas
and Mindanao region) go to'develop their thesis proposals on
the subject of captive animal behavior: architectural designs
for a mini zoo; feeding behavior of captive-bred animals; and,
management of captive-bred animals,

Another of Centrop’s strengths is the significant
contribution it is making in the field of community-based
environmental protection, particularly in the aspect of
capability building of eight people’s organization (POs)
in its area of operation in the vicinity of Cuernos de
Negros (Mt. Talinis) and the twin lakes area. Among
the PO-initiated projects are the development of a work-
ing system for the management of their watershed and
the introduction of small-scale income generating pro-
grams. The Department of Environment and Natural

Resources (DENR) has legitimized these activities by
certifying some PO members involved in wildlife habi-
tat protection as Deputized Environmental Natural Re-
sources Officer (DENRO). PO membership now num-
bers 398. Although the primary funding support comes
from FPE, other funding and support agencies like
LUBEE, FFI, LEAP also provide funding and other
forms of support. In return, these agencies make use of
PO involvement to carry out their community-based
conservation and advocacy activities.

~ Finally, functioning at present as the research arm
of the Biology department and directly under the Office
of the Vice President for Academic Affairs, Centrop
offers faculty and students an opportunity to engage in
research and community outreach activities. [ts materi-
als and facilities are likewise utilized by faculty and stu-

dents of the Biology department for classroom teaching
and learning purposes.

Silliman Journal Vo]. 42 No. 1 2001

e e e e

The CENTROP Experience 241

Problems N
Just like any other unsubsidized research and nature

reserve organization, Centrop considers ﬁnancing a critical
problem area. Centrop’s viable and continuous existence fie-
pends mainly on the material support of donors and fu_ndmgi
agencies of approved projects. G-iven the usual practice }?
funding agencies of releasing their grants ‘by schedules, the
interim period between the last release of TUI}dS and the next
often causes great financial strain on the statf and personnel
who depend on project funds for their sa@anes. qut often
when this happens, the loyal personnel contmlue working even
without compensation. To preempt such Prech cament,. Centrop
has been pushing for Silliman UniverSLty"s-more involved
commitment to the project in terms of providing regular sup-
port for the center’s maintenance personnel.

Prospects o .
Centrop’s dependence on funding agencies to ensure

its institutional survival compels it to widen its research ac-
tivities and expand its area of operation. T.o attract more fund-
ing or the interest of funding agencies, }t must endeavor to
continually generate viable projects parjucu?arly thpse ?.l()l’lg
the priority areas supported by the funding institutions own
advocacy activities. Activities such as watershed rehablh_ta—
tion and sanctuary establishment in the known bat ‘roostlng
places close to the present area of operati.on are considered of
urgent priority. Therefore a proposal with these thrusts was
developed and submitted for funding. _
Of some concern to Centrop are the present road bu1'1d~
ing activities in the areas connecting Valenciato Sta. Catalina
which pose an imminent danger to dipterocarp trees (Shorea
negrosensis, Pentacme contorta and ShorFa polytvpema) as
affirmed by DENR. Standing necromass of these dipterocarp
species are evident according to a DENR gtaff, the cause of
death is still to be investigated. Mobilization of POs in the
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nearby areas to protect the remaining dipterocarp species is
therefore imperative.

. The importance of Centrop’s role in advocating and
implementing participator;}'management in all its programs
and project activities concerning biodiversity conservation can
only be affirmed by tangible results. Translated in concrete
terms, this means that in Centrop’s area of operation there are
now fewer unharvestable trees cut, reduced incidence of
kaingin, more tree nurseries developed, less wildlife hunting
done and, more importantly, a greater number of people now
conscious about protecting their life support system.

CENTROP’s Expectations from Silliman University

‘ Centrop’s role in providing opportunities to Univer-
sity .facuIty to get involved in research and extension projects
and in gnhancing their teaching skills should warrant a stronger
commitment of support from the University of its many
projects and programs.

NOTES

'Authors of these publications, such as Drs. Ely Alcala, Ruth Utzurrum
Louella Dolar, Myrissa Lepiten and visiting researchers William Olive;
ar?d Lawrence Heaney were, at one time or another, based at Centrop and
Biology department.

* The support ar‘ld participation of FFI in Centrop-initiated projects has
l:f;f;n made possible though the help of William L. R. Oliver.

ese researches were undertaken primarily by Philipni iali

ey — p y by ppine bat specialist,

* Funds for these projects were sourced mai .
P mainly through th i
William L.R.Oliver. y through the initiatives of
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