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Abstract

The Philippines has been recognized as having one of the world’s
megabiodiversity centers for terrestrial and near-shore marine fish fauna. This is
due to a number of factors: insular condition providing barriers to faunal and floral
dispersal, isolated high mountain areas promoting high levels of endemism as a
result of geographic isolation, tropical rain forests providing equable climatic
conditions year round, and unique geological origin of islands. The paper deals
with species of seed-bearing and non-seed-bearing flowering plants, freshwater
and top carnivorous fish, amphibians and reptiles, birds, and terrestrial and marine
mammals. The main topics discussed are conservation status at the species level],
values and uses of biodiversity, threatened and endangered species,
recommendations on their conservation.
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Introduction

The Philippines is one of the biodiversiy mega-centers of the world, with
many species per unit area of land and sea. But it is also considered as one of the
world’s biodiversity “hot spots,” “which are areas featuring exceptional
concentrations of endemic species and experiencing exceptional loss of habitat,”
according to Myers et al. (2000).

The high species richness of the Philippines is due to a number of factors
that together have combined to produce conditions favorable for the evolution of
plant and animal species. These factors include the country’s location in the humid
tropics, the equable climatic conditions year round, the diverse microhabitats for
plants, animals.and other forms of life, the insular conditions in an archipelagic
setting resulting in geographic isolation due to marine barriers, the high tropical
mountain areas where high levels of endemism at the species level are to be found
the movements of land masses during the past geological ages, and the changes in
sea levels during the Pleistocene era. The country is close to a large Asian landmass
serving as source for the ancestors of some of its fauna and flora.

Despite the rapid destruction of tropical rain forests in the Philippines
during the past 50-60 years, many new species of plants and vertebrates (primarily
amphibians and mammals), are still being discovered today, an indication of the
limitation in the methods used in distinguishing species as well as inadequate
fieldwork in the past.

The number of terrestrial species reported in this paper therefore represents
the lower end of the estimates as the numbers of endemic species tend to increase
with more fieldwork and wider use of new genetic tools for biological systematics
studies. Marine species, becanuse of oceanographic connectivity among marine
areas, show low levels of endemism, but this is offset by the sheer large numbers
of marine species, such as corals, mollusks, and fishes adapted to various marine
microhabitats

This report deals only with flowering plants, land vertebrates (amphibians,
reptiles, birds, and mammals), one Family of truly freshwater fish and four Families
of top carnivorous fish to demonstrate some aspects of evolution and conservation
of these two vertebrate groups. A main gap in this paper is that not one group of
invertebrates has been included.

In this paper, we have limited our coverage of Philippine biodiversity
mainly to a discussion at the species level and the ecological roles, uses and
conservation status of these species.

Each of the seven authors contributed to the paper, but it was the first
author’s responsibility to select parts of each author’s contributions for inclusion
in the present paper. However, for purposes of publication, each author was
requested to review and revise, as needed, the draft on the taxonomic group he
was responsible for.
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Philippine Flowering Plants (Gymnosperms and Angiosperms)

Plants are the primary producers and provide the habitat infrastructure
for many natural and man-made ecosystems. They are an important source of food
for humankind and wildlife species. Plants provide ecosystem stability, ecological
goods and services such as clean air, potable water, fertile soils, medical and
industrial chemicals, genetic material for biotechnology, etc.

The flowering plants or seed-producing plants are composed of the
Gymnosperms (with naked seeds) and the Angiosperms (with seeds in closed
vessels or fruits). The first group is the more primitive, consisting of 33 species, of
which 6 (18%) are endemic to the Philippines. The Angiosperms consist of about
8,120 species of which 5,800 (71%) are endemic.

There are 18 centers of plant diversity in the country. These are areas of
high species richness, of diverse microhabitats for plants, and of high endemism.
These centers are found on 10 generally larger islands except for Batan Island and
Sibuyan Island. About 88 Conservation Priority Areas for Plants have been identified
on the basis of endemism, presence of Endangered species, habitat diversity and
degree of exploration.

About 491 (6%) species of gymnosperms and angiosperms are threatened
(Vulnerable to Critically Endangered). Ofthe 45 species of Philippine dipterocarps
(Family Dipterocarpaceae) |1 are Critically Endangered, five are Endangered and
12 are Vulnerable (DENR Administrative Order No. 2007-01). Our recent survey of
southwestern Negros, where the rain forest has been degraded and fragmented, as
in other parts of the country, indicates that of the 17 species of dipterocarps
reported from the island, five (29%) may have been lost during the past 50-60 years
(Paalan et al. in manuscript).

An exciting area for exploration is the search for plant species for specific
purposes. Medical products from some medicinal plants are now being sold as

food supplements. Maybe, a search for plant species with potential for bio-fuels is
in order.

Philippine Ferns (Pteridophytes)

Ferns or non-seed-bearing vascular plants number about 1,100 species,
in 144 genera and 39 families, of which 285 (26%) species are endemic to the
Philippines (Barcelona, 2002). These plants are important as food, ornamentals,
source of medicinal chemicals, and as materials for handicrafts. Some fern species
provide raw materials for attractive handicrafts sold to tourists. The Mangyans of
Mindoro, for example, use some species of ferns for their body adormment. For
these reasons, it is to our interest to conserve them.

About 49 species of ferns are threatened (Tan et al, 1986; Madulid, 2000).
The major causes for this are forest destruction and over-collection (Zamora and
Co, 1986; Amoroso et al, [996). These are very evident in mountain forests with
surrounding villages frequently visited by tourists as Mt. Mayon and similar
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places. Among the fern species that are vulnerable to potentially endangered are
the 26 endemic species of tree ferns of the genus Cyathea (Madulid, 2000). This
fern group is over-harvested for ornamental use; the trunks are used as substrate
for growing orchids. Cyathea crosiers are collected from Mt. Mayon as Teddy
Bears. The other fern species that are over-collected are Lycopodium spp. and
Platycerium coronarium from forests of Quezon province. It is suggested to the
users of Cyathea trunks to cultivate tree ferns, which thrive at mid-mountain
elevations (Buot, 1999; Banaticla and Buot, 2003, 2004, 2005, 2006).

Philippine Freshwater and Marine Fishes

There is only one family of trily freshwater fish in the Philippines—the
Family Cyprinidae. George S. Myers wrote a paper titled “The endemic fish-fauna
of Lake Lanao and the evolution of higher categories” in 1959. In this paper, Myers
discussed what he believed to be an explosive species evolution in four of the five
genera of the freshwater fish Family Cyprinidae in the volcanic Lake Lanao,
Mindanao Island some 10,000 years ago, an estimate disputed by other scientists.
Within the four endemic genera 17 endemic species evolved. The total number of
cyprinid species in Lake L.anao was 18. When American and German scientists
explored the lake several years later, only few (3-4?) of this species flock of 18 were
found. The conclusion was that most of the endemic species had become extinct.

Santos-Borja (in the internet), quoting information from certain authors,
stated that the eleotrid Hypseleorris agilis and the goby Ophieleotrjs agilis have
been introduced into the lake and may have caused the extinction of most of the
endemic cyprinid species. Earlier it was suspected that the introduction of a
species of goby, Glussogobius giurus (along with bangus) have something to do
with the disappearance of the cyprinid species (information from Professor D.S.
Rabor). Professor Pedro Escudero at Mindanao State University thinks that three
species, Hypseleotris agilis, Glossogobius giurus. and Glossogobius celebius
are the culprits in the disappearance of most endemic cyprinids based on anecdotal
reports of Lake Lanao fishermen. It is possible that the introduction of invasive
marine species was one of the reasons for the extinctions, but other factors cannot
be discounted as no thorough investigations have been conducted.

Coral reef and reef-associated fishes show a high species richness in the
Philippines. Marine biologists estimate that 3,000-4,000 species are found on coral
reefs in the Indo-West Pacific region. The Philippines is at the center of marine
biodiversity in terms of near-shore fishes Carpenter and Springer (2005). Our studies
in central Philippines indicate some 200 conspicuous species on reef transects, of
which about 125 species in 34 families are used as food (Alcala and Russ 2002).
However, only about a dozen families supply some 90-95% of the biomass of the
food fishes caught. Among the highly desired species are those belonging to the
4-5 carnivorous families occupying the top of the food webs on coral reefs. In this
paper, we deal only with the 1op carnivores found on reefs.
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The numbers of species in these 4-5 families of reef fish found in pristine
reefs prior to our regular monitoring of marine protected areas (MPAs) since the
early 1980s are not known. But we can have an idea by looking at the underwater
survey results in the Visayan waters for a period of 30 years. A total of 69 species
of top carnivores in the four Families (Serranidae, Lutjanidae, Lethrinidae and
Carangidae) were recorded in our surveys of protected and unprotected coral
reefs in the Visayan waters (SUAKCREM unpubl data). Some of these species are
no longer found in some reefs. In several regularly monitored MPAs in the Bohol
(Mindanao) Sea about 23 species in the four top carmivore Families have been
recorded in marine reserves that were fully protected for 22 years (SUAKCREM
unpubl data). In terms of the biomass of these 23 species the trend is exponential,
indicating that biomass continues to rise with years of protection. From our
monitoring data, top carnivorous fish are the first to disappear under heavy
exploitation and the last to recover, requiring decades, not few years.

Philippine Amphibians and Reptiles

Philippine amphibians presently number about 102 species, but will
increase in number with the application of the genetic and lineage approaches to
systematics. This group comprises the tailless amphibians (frogs and toads) and*
the legless amphibians (caecilians) but lacks the tailed amphibians (salamanders
and newts). The latter are temperate forms that were not able to migrate southward
in the course of their evolution. A noteworthy example of the latter is the largest
species, the Japanese salamander. In size, Philippine frogs and toads range from
several cm to ca 1.5 cm in total length. The smallest species has just been described
(see Alcala and Brown 1998) from northern Luzon, Platymantis pygmaeus, which
is a little larger than the smallest frog in Cuba, with a length of 1.0 cm. Many
species of Philippine are colorful, ranging in color from green to brown, to reddish,
some with colorful spots.

Philippine amphibians are closely associated with close-canopy tropical
rain forests. About 85% are associated with wet forests, being highly dependent
on and sensitive to moisture (liquid water, high humidity) and relatively low ambient
temperatures. Many frog species are dependent on water bodies for reproduction,
but a large proportion reproduces directly from eggs to miniature frogs under wet
to moist situations in their microhabitats. These characteristics make amphibians
good indicators of climate change. Where they no longer occur indicates lack of
moisture, which in turn could be due to climate change.

Estimates of Threatened to Critically Endangered amphibian species range
from 28 to 63%, depending on who makes the assessment. This difference in
opinion is accounted by the fact that many forest species are Data Deficient
(which includes deficient knowledge of their systematics and ecology), making
judgment of conservation status difficult. However, one fact stands out: all forest-
dwelling species are at least Threatened because of the continuing destruction
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and degradation of close canopy tropical rain forest, the only type of forest that
maintains sufficient moisture essential to the life of amphibians and the existence
of their microhabitats. Local communities consume common species of ranid frogs
in ricefields and forest streams, and if not regulated exploitation could be a threat
to these species. Still another threat is introduction of exotic species like the
American bullfrog and the Taiwan frog. The former, a predator on other species of
frogs, was introduced in central and northern Luzon in the 1980s and the latter in
Los Bafios in the 1990s (A. Diesmos, pers comm.).

The reptiles of the Philippines are composed of representatives of all four
main reptilian groups, namely, lizards, snakes, turtles, and crocodiles. Exclusive of
some 15 species of hydrophiid sea snakes and five species of marine turtles, there
are 107 species of lizards, 85 species of snakes, three species of turtles, and two
species of crecodiles, a total of 197 species, the majority of which are lizards and
snakes. About 75% of the reptile species are tropical rain forest-associated species
and, like the amphibians, are highly dependent on forest microhabitats. Therefore
their future survival greatly depends on the presence of forests. Reptiles differ
somewhat from amphibians in that many species can survive in man-made
microhabitats and they can withstand drier areas better than amphibians.

rhere are no estimates of the numbers of Threatened to Critically
Endangered reptiles in the various families except in the crocodile group. The
Philippine Crocodile is Critically Endangered, and the only extant populations in
the wild are in northern Luzon and the Ligawasan Marsh on Mindanao. Both the
Salt-water Crocodile and the Philippine Crocodile are found in private farms and in
the crocodile-breeding center in Puerto Princesa, Palawan. The Department of
Environment and Natural Resources has failed to accomplish the goal of the breeding
program on crocodiles, which is to release to the wild, captive-bred individuals of
the Philippine Crocodile and to offer captive-bred individuals of the Salt-water
Crocodile to the private sector for commercial purposes. Crocodile conservation
and utilization are largely in the hands of the private sector.

The three species of monitor lizards are in need of conservation. The
common species, Varanus salvator, needs a taxonomic review to determine the
species limits of the various populations. The other two are distinct: Varanus
grayi, a vegetarian, is found on Luzon, and its survival in the future depends on
the conservation of the rain forest, where it inhabits large trees. The third species,
just described, Varanus mabitang, a frugivore, is found only in northwestern
Panay and needs more ecological study.

Among the skinks, geckos and snakes, the arboreal and burrowing
species, being highly dependent on moisture, would most likely become threatened
if forests disappear. Forest degradation and fragmentation in southwestern Negros
caused the disappearance of about 20% of the species of amphibians and reptiles
during the past 50-60 years (Alcala et al. 2004).

The larger snakes, including the python and the rat snakes, are useful to
man because of their food and feeding habits being predators of rodents. Even the
cobras and their relations, the sea snakes, are useful in the production of antivenins.
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In general, snakes and crocodiles, which are top predators on land, perform important
ecosystem functions such as keeping the predator-prey relations balanced,
recycling of nutrients between land and freshwaters, etc.

Philippine Birds

There are 576 species of birds reported from the Philippines based on
BirdLife International. Of this number, 192 (33%) are endemic. More species are
slowly added to the list. For example, seven species have recently been added,
including the Calayan rail (Gallirallus calayensis). Birds have the lowest endemism
among the vertebrate classes in the Philippines. This is not surprising, as birds in
general are highly mobile exchanging genetic material among adjacent populations.

Of'the 576 species, 124 (21.5%) are considered Near Threatened to Critically
Endangered. Two subspecies, the Ticao Tarictic and the Siquijor Hanging Parakeet,
are extinct. Two more species, the Sulu Bleeding Heart Pigeon and the Negros Fruit
Dove, have not been seen since 1891 and 1953, respectively, and are presumed
extinct. With regard to the Negros species, one of .us (ACA) was with Professor
D.S. Rabor at Pula, Canlaon City (2500 feet above sea levcl) when the only specimen
of that species was collected. There were two individuals of the species seen; one
was shot with a 12-gauge shotgun but a second shot missed the other. No other
specimen of this species has been seen or collected since 1953. However, a negative
finding always needs confirmation, as shown by the case of the Cebu Flowerpecker,
which was missing between 1901 and 1991, but was rediscovered in 1992.

The major threats to birds are loss of forest habitats and hunting. Some
birds require different habitats for specific functions. These habitats are needed to
ensure survival. For example, the incubator bird requires forest and beaches to
complete their life cycie. Other species such as the top predator, Philippine Eagle,
requires large areas of rain forest for foraging in order to maintain its population.
Still other species such as homnbills require large trees provided only by intact rain
forests in order to breed successfully. Strategies to counter these threats are
needed to ensure successful conservation. Some of these strategies are information
and educational campaigns and participation of local communities and local
government units in the conservation effort.

Philippine Marine and Land Mammals

Philippine marine mammals belong to two orders, Cetacea (whales and
dolphins) and Sirenia (dugongs). There are 26 whales and dolphins and one
dugong, a total of 27, reported from Philippine marine waters (Dolar and Perrin
1996; Perrin et al. 2002; Dolar 1999; Dolar, pers comm). The toothed whales and
dolphins are the most common and abundant species numbering 21. There are five
species of baleen whales in Philippine marine waters.

Whales and dolphins as well as dugongs undertake long distance journeys
in seas that could be under the jurisdiction of several neighboring countries. Their
conservation often requires international agreements. The Philippines through
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BFAR prohibits killing of marine mammals under the provisions of Fishery
Administrative Orders (e.g. DAO 55 of 1991, which protects dugongs in Philippine
waters). However, we all know that implementation is often difficult, and marine
mammals, particularly dugongs, are often the victims of blast fishers.

The Irrawaddy Dolphin in Malampaya Sound (a 231 km? Protected
Seascape since 2000) is the rarest and the most Endangered with only 77 animals
remaining (L.. Dolar, pers comm). The major threat comes from many kinds of fishing
gear (gill nets, liftnets, ring nets, crab traps, shrimp corrals etc.) of fishers in the
Sound, who form about 70% of the population 0f 23,000 people (growth rate 6.67%
per annum) living in the vicinity of this body of water. Conservation of this species
is extremely difficult, but must be done to allow this species to survive in the
future. Aside from this species, all other dolphins are threatened by fishing using
various kinds of nets.

The best use of marine mammals is for tourism. This non-consumptive
use of marine mammals has proven profitable at Tafion Strait near Bais City, Negros
Oriental, Philippines. This way, marine mammals contribute to the economy and
are preserved for the future.

Some countries intentionally hunt whales for food, claiming that this
fishing activity is part of their culture. Such claims are often difficult to resolve in
relation to biodiversity conservation. Apparently, the often-cited case of dugong
hunting by Australian aborigines has been resolved to the satisfaction of the
aborigines and the Australian government.

Land mammals of the Philippines number 179 species, of which 111 (67.4%)
are endemic (Heaney et al. 1998). Among the vertebrate groups discussed here,
mammals would seem to rank the highest in terms of new species being discovered.
New species of rodents have recently been discovered in sub-montane (mid-
mountain) and mossy forests. Lawrence Heaney and his collaborators have
documented an interesting food habit of this group, their dependence on earthworms
as food.

The IUCN Red List of Threatened Animals shows 22 Endangered and
Critically Endangered Species and 27 Vulnerable species. These 49 threatened
species represent 27% of the total number of the Philippine land mammal species.

Some species listed under Critically Endangered may be virtually Extinct
or almost Extinct. One example is the Visayan Warty Pig, which no longer exists as
a distinct species because of hybridization with domestic pigs. Another example is
the Negros Bare-backed Fruit Bat, which apparently is represented by only few
individuals living in marginal microhabitats (aerial ferns) in small forest fragments
in southwestern Negros Island (E. Alcala et al. in manuscript).

Like the rest of the land vertebrates, mammals stand to lose more species
with the demise of tropical rain forests because a large proportion of them including
the larger ones are closely bound to the forest ecosystem. Large species such as
the Spotted Deer, Philippine Crocodile, and Philippine Eagle require large areas of
appropriate habitats.
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Summary of the Conservation Status of Philippine Biodiversity

The numbers of species shown in Table 1 below are approximate. The
total number of land vertebrates is 1,054 distributed in 30 million hectares of land
area, but the new systematics using genetic tools would most likely reveal additional
new species to total approximately 1,100 species. A similar statement can be made
for higher plants. As more fieldwork is conducted, more new species are likely to
emerge. The number of Threatened to Critically Endangered species indicated in
the table below are rough approximations because of lack of precise information.

Table 1. Summary of the conservation status of Philippine biodiversity

Taxonomic Species Endemic Species Threatened to Critically
Group Richness Endangered as of 2006
Number of | % of Total Numrber of | %of Total
Species Number Species Number
Seed Plants 10,524 6,286 59.73 696 16.6
Ferns 1,100 285 26 49 4.5
Fish 18, ca 4 still 17 4.1 4 100
(cyprinids) | existing(?)
Amphibians 102 76(7) ca75 29%(7) Ca 2863
Reptiles 197 138(?) ca?70 40(7) ca20(?)
Birds 576 192 33 128 22
Marine 26 - - 1 4
Mammals
Land 179 111 ca6td 49 27
Mammals

Strategies for Sustainable Conservation of Philippine Biodiversity

The following strategies are suggested to conserve Philippine

biodiversity:

1. Establishment of protected areas
2.  Prevention of alien invasive species introductions as well as

introductions from one habitat type to another

3. Re-introduction of lost species with adequate safeguards

4. Preservation of remnants of original vegetation such as tropical rain
forest, mangroves and beach forests

5. Captive breeding of Critically Endangered species and release to the
wild with adequate safeguards

6. Use with adequate controls of wildlife species to earn incomes for local
communities

7. Collaboration of local government units and local communities, local
people’s organizations in management

8. Conduct of information and education on biodiversity conservation

9. Encouragement of local government issuances as policy framework for
local participation in conservation
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Summary and Conclusions

The Philippines is indeed a country with high species biodiversity and
high endemism. But it is also a biodiversity hotspot because of the rapid rate of
habitat destruction that would hasten extinction. There is reason to believe that
extinction rate is about 20% species loss for every 50-60 years. This figure based
on limited data on amphibians and reptiles is slightly lower than that predicted
(30+%) for Southeast Asia.

The causes of species extinction are mainly habitat destruction and over-
exploitation. Another cause is hybridization with domestic species. This is shown
in the case of the Visayan warty pig. Still another cause is competition with alien,
invasive species as in the case of the cyprinids of Lake Lanao. Among plants,
over-exploitation appears to explain local extinctions of some species of dipterocarps
(eg., “lauan™).

Because loss of biodiversity has many undesirable socioeconomic and
ecological or environmental effects that could lead to ecosystem instability and
decreased productivity, it is in the country’s interest to conserve its biodiversity.
Some strategies to do this are given in this paper.
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