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Abstract
Coral reefs are some of the most productive and biologically diverse of the
World’s ecosystems. In the Philippines, millions of people depend upon
their resources for livelihood and subsistence. However, the coral reef
resources of the Philippines are rapidly being degraded and destroyed,
predominantly due to human activities. Sound management of Philippine
coral reef resources is hindered by poverty, corruption, and the lacking
enforcement of otherwise sufficient legislation. It has been suggested that
the implementation of marine protected areas is one way of potentially
halting the further degradation of Philippine coral reef resources.
This thesis thoroughly analyses the current management of Philippine coral
reef resources, as well as the relevant anthropogenic impacts, government
and non-government institutions, legislation and law enforcement, through
qualitative interviews and visits to four marine protected areas in the
Philippines.
The problem with the management lies not in the number of marine
protected areas or other conservation initiatives, but rather in their lack of
sustainability. We find that marine protected areas, when successfully
implemented with the participation of local communities, make up an
important contribution to the sustainable management of coral reef
resources in the Philippines.
Key words: Coral reef resources, Philippines, coastal resource management,
marine protected areas
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Introduction

In the Philippines, fishermen traditionally refer to the concepts of suwerte (luck) or malas
(bad luck) as the reason for an abundant or poor catch (Veloro 1994). Today, when a
fisherman catches only 2 kilos a day, he can hardly attribute his catch to malas. Rather it is
the poor state of the coral reefs and their resources that is to blame.
Coral reefs are among the most biologically productive ecosystems in the World (Birkeland
1997) and they are the most biologically diverse of shallow water marine ecosystems
(Roberts et al. 2002). Philippine coral reefs are home to the largest number of endemic
shallow water marine species worldwide, making them a major biodiversity hotspot
(Roberts et al. 2002).
Philippine coral reef resources are under heavy pressure from a rapidly growing coastal
population that to a large extent relies on coral reef-associated fishes for subsistence and/or
livelihood. The Philippine population has doubled over the last 30 years to reach 76,5
million in 2000 (National Statistics Office 2002). In the Philippines, fisheries of all kinds
are near or have surpassed sustainable levels of catch (White and Cruz-Trinidad 1998). As
the needs of the population grow and resources become more scarce, methods to meet these
needs become increasingly effective and sometimes destructive to the coral reefs (McManus
1997). Today, fisheries related activities are the greatest threat to coral reefs in the
Philippines (Gomez 1997).
The fisheries models developed and applied in temperate environments for single species
fisheries have proven ineffective for tropical, multi-species fisheries (Bohnsack 1998) and
the resulting management tools in the form of quotas and gear restrictions are not suited for
this kind of fisheries (Waters 1991 in Bohnsack 1998).
Marine protected area have also been called for internationally, e.g. through Chapter 17 of
Agenda 21, for the sustainable use and conservation of areas of high biodiversity and
productivity, such as coral reef ecosystems (UNCED 1992).
Well enforced marine protected areas have proven to be an important tool in the
conservation and management of coral reef resources in the Philippines (e.g. Alcala 2001;
White et al. 2002), as they are effective in increasing biodiversity in coral reef ecosystems
(Halpern in press) and reducing fishing mortality enough to allow the establishment of high
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density, high biomass assemblages of fishes that export significant amounts of adult or
juvenile fish biomass to fished areas (Alcala and Russ 1990; Russ and Alcala 1999; Roberts
et al. 2001; Roberts and Polunin 1993; Roberts 1996; Halpern in press). The export of
fishes from marine protected areas and the resulting increase in fish catch should lead to
more sustainable fishing methods in adjacent waters, thereby alleviating coral reefs from
e.g. destructive fishing methods. However, only 10% of the marine protected areas of the
Philippines are effectively managed (Pajaro et al. 1999b).

1.1 Aims and objectives
This thesis analyzes the management of the coral reef resources of the Philippines, with
focus on the utilization of the marine protected area concept in this management. We
attempt to answer the following fundamental questions:
What are the main threats to Philippine coral reef resources?
Do factors exist that impede the sound management of these resources? If so, what are these
factors?
Can improvements be made on the current management of Philippine coral reef resources?
Are marine protected areas applicable/successful tools for the sustainable management of
coral reef resources in the Philippines?

1.2 Methodology
In order to gain insight on the status and management of Philippine coral reef resources, we
have conducted qualitative interviews with actors at all management levels in the
Philippines during a three-month field study from March to June 2001.
The role of marine protected areas in the management of coral reef resources was
investigated further through visits to a number of marine protected areas in the Philippines.
In order to gain as wide a perspective as possible, we ensured that all case studies to some
extent differed in their management history, strategy, legislative foundation, etc.
We had informal talks and interviews with local managers and users of coral reef resources,
and observed the biological and physical attributes of the marine protected area above and
below the surface.
Some of the literature cited is unpublished data in the form of reports, scientific data,
internet resources, etc. This has been necessary, as it is often the only recent Philippine
literature available on this topic.
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This thesis is divided into 14 chapters: Chapters 2-4 represent the theoretical background to
the thesis in relation to management strategies, coral reef ecology and marine protected
areas. Chapters 5-9 describe the management-related issues regarding coral reef resources
in the Philippines, Chapters 10-13 contain four case studies on marine protected areas, and
Chapter 14 presents the discussion.

1.3 Definitions of terms and limits
”Coral reef resources”, as applied in this thesis, refers to coral reefs and their associated reef
fishes. Any other coral reef-associated organisms or non-reef fishes are only included if
they directly or indirectly influence or reflect the state of the coral reef ecosystem.
The term “coastal resource management” (CRM) is widely used in the Philippines, and will
be applied when discussing broader management issues, in which the exclusion of the rest
of the coastal environment would be misguiding.
For the purpose of this thesis a “Marine protected area” (MPA) is a permanently delimited
(not necessarily demarcated) marine area, which contains coral reefs, and to which special
regulations apply.
The terms “core zone”, “no take zone” and “sanctuary” all refer to parts of a MPA, in which
no extractive (e.g. fishing, gathering of shells, etc.) activities may take place.
The term “reserve” is applied to entire marine protected areas that include other zones than
the aforementioned core zone, etc.
The terms ”small-scale”, ”municipal”, ”artisanal” and ”subsistence” fisherman are used
collectively, i.e. for the purpose of simplicity, they are interchangeable.
The term ”fish” is used when referring to a single individual or more than one individual of
a single species. The term ”fishes” is used when referring to two or more different species.
Although we appreciate the importance of integrating terrestrial uplands in the management
of coastal areas, we have decided not to include this aspect, as we believe that it is beyond
the scope of this thesis.
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2

Management strategies

2.1 Fishes and corals are common pool resources
Fishes and other coral reef resources are generally considered to be common pool resources
(Ostrom 1990). Common pool resources have been defined as having the following
attributes: 1) the difficulty of excluding individuals from benefiting from the good and 2)
the subtractability of the benefits consumed by one individual from those available to others
(Ostrom 1990; Ostrom et al. 1994). Thus, a common pool resource is a resource that is
placed under an open access regime. In areas with a high population density, the open
access situation can lead to a situation, which Hardin (1968) describes as the Tragedy of the
Commons. When open access to a given resource exists, each individual will try to
maximize his/her benefit. The philosophy behind this is that if the individual does not e.g.
harvest as many fishes as he can, other users of the resource will harvest the fishes and there
will be less left to the one who did not act in time. This exploitation by individuals in areas
with a high population density will inevitably lead to a depletion of the resource as a
consequence of overfishing. Or as Hardin (1968) put it “Freedom in a commons brings ruin
to all”. Before Hardin, Gordon (1954 in Ostrom 1990) had described the dilemma in the
following way: ”…the fish in the sea are valueless to the fisherman because there is no
assurance that they will be there for him tomorrow if they are left behind today”.

2.2 Property regimes
Apart form the “open access” situation in which nobody owns the resource, three basic
kinds of property regimes exist. These are private property, State property and common
property (Pomeroy and Berkes 1997). The solution to the Tragedy of the Commons
problem, as suggested by Hardin, is either private property or State control of the resource
(Hara 1999). Private property is used to describe a situation in which an individual can
exclude others from extracting the resource and regulate its use (Pomeroy and Berkes
1997). Tenure in marine areas is not easily demarcated, and fishes cannot be kept within a
defined area. Private property is thus seldom a viable option for marine resource
management.
When government agencies exclusively control the resource on behalf of the citizens, this
property regime is termed State control (Pomeroy and Berkes 1997). A controlling agency
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determines the use rules in the area (Turner et al. 1994). This kind of centralized control
has proven ineffective (Thorburn 2000)
Hardin’s Tragedy of the Commons has been criticized for being based on the assumptions
that individuals are unable to communicate and make common rules and regulations
regarding the resource (e.g. Ostrom 1990). Ostrom claims that individuals can organize and
govern themselves for the purpose of managing a common pool resource. This kind of
institutional set up, in which “…individuals have claims on collective goods as members of
recognized groups…” (Gibbs and Bromley 1989 in Crean 1999) is also referred to as
common property.
Common property systems in the form of traditional fisheries management have long
existed throughout Asia and the Pacific, the Caribbean and the Middle East (Ruddle 1996)
and in some places continue to be the keystone in local fisheries management. An example
of traditional control includes the sasi system of the Maluku province, Indonesia, which is a
system of temporal and spatial closures (Thornburn 2000). However, changes in several
societal, demographic, environmental and economic factors have caused the breakdown of
many traditional management systems (Ruddle 1996).

2.3 Community based management and co-management
Community based management is a modern version of traditional management (Ruddle
1996). It is a so-called bottom-up management regime, in which it is the daily users of the
resource who themselves set the rules and regulations regarding the resource, and it is the
users who enforce these rules. An often-mentioned advantage of community based
management is that it is the daily users that possess the best understanding of their local
environment. Community based management is a key term in today’s development
terminology, but in most cases the community based management actually forms part of a
co-management system.
Co-management is a combination of top-down and bottom-up management, involving all

Fig. 2.1 : Spectrum of Co-management arrangements. (IFM and ICLARM 1998).
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stakeholders in various degrees. A definition of co-management was adopted by the World
Conservation Congress in Montreal in October 1996 (Hara 1999), stating that comanagement is “... a partnership in which government agencies, local communities and
resource users, non-governmental organizations and other stakeholders share, as
appropriate to each context, the authority and responsibility for the management of a
specific territory or a set of resources”.
Co-management covers a wide array of arrangements in which the distribution of
responsibility between the government and the resource users varies (ICLARM and IFM
1998) (Figure 2.1). In a consultative co-management arrangement, the government only
consults with resource users before decisions are taken. In cooperative arrangements the
government and the resource users are equal partners, and in delegated co-management all
decisions regarding the operational rules are delegated to the resource users and the
government is then informed of decisions taken (ICLARM and IFM 1998).

2.4 Integrated Coastal Zone Management
Integrated Coastal Zone Management (ICZM) or simply Integrated Coastal Management
(ICM) considers the terrestrial as well as the marine part of the coastal zone and their
possible adverse impacts on the other part. Integrated, however, includes much more than
the physical environment. Integrated refers to all of the following (Bower 1992):
•

Integration between terrestrial and marine parts of the coastal zone - “the land/water
interface”
•
Horizontal integration between economic sectors (conservation, industry, recreative
interests etc.)
•
Vertical integration in the collaboration between state, province, municipality, citizen
•
Integration between the natural, social and economic sciences working in the coastal
zone
If all four dimensions are considered, a high degree of integration exists (Bower 1992).
ICZM is necessary to reach a full protection of the marine resources from the impacts
resulting from fisheries and other extractive uses in the marine environment as well as from
pollution and erosion from land based activities.

2.5 Strategies for the management of coral reef resources
The aforementioned management strategies do not exclude one another; one management
strategy can be contained within the framework of another strategy. For instance, a comanagement system for the regulation of fisheries can be part of a larger ICZM strategy. In
the Philippines the most common term is Community Based-Coastal Resource Management
(CB-CRM), and the Philippines is probably the country in the World where this approach,
through the use of marine protected areas, is most widespread (van Mulekom 1999).
However, the actual management in the Philippines is in most cases more correctly
described as a co-management system.
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2.6 Marine protected areas
The ideal method for resource management in coral reef areas of the developing world
should be simple, inexpensive, should require little data and be easy to enforce (Roberts and
Polunin 1993). One of the often applied solutions to the problem of coral reef resource
degradation are marine protected areas. Marine protected areas, or MPA’s, can fall under
any of the following management regimes described above: Traditional management,
community-based management, state control, co-management and integrated coastal
management. The biological and socioeconomic aspects of MPA’s will be described in
detail in Chapter 4, immediately following a brief introduction to corals and coral reef
ecology.
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3

Coral reef ecology

Coral reefs are the biggest structures made by living organisms. They look permanent and
indestructible, leading some to believe that they are made up of colored rocks. To some
extent, they are massive geological rock structures built by organisms in the distant past.
What we see on their lucid surface, however, is a thin film of living tissue (Veron 2000).
The complex architecture of coral reefs offers shelter to an extremely diverse fauna
(Connell 1978 in Chabanet et al. 1997). Records of fisheries yields show that areas of
relatively shallow water with dense cover of live coral can produce extremely high fish
yields (Wass 1982 in Munro 1996).

3.1 The Scleratinia
Corals provide the framework, both living and dead, of coral reefs. Their structures are soft
but firmly attached or solid and rigid, formed into mounds, plates, branches and crusts
which provide shelter for fishes and other reef
inhabitants.
For the sake of simplicity, we will in future apply the
term ”corals” to the organisms belonging to the order
Scleratinia, which comprises the ’hard’, reef building
corals (see Figure 3.1) (Veron 1995, 2000). The
Scleratinia are one of approximately 25 orders
Fig. 3.1: Hard coral polyps (From
belonging to Phylum Coelenterata, which includes
Wallace and Lovell 1984).
corals, soft corals, hydroids, jellyfish and sea anemones
(Veron 1995, 2000). Scleratinian corals on reefs are
most often colonial and have a white skeleton of calcium carbonate, which they (in most
cases) create in a process catalyzed by the respiratory products of symbiotic photosynthetic
algae within their tissue called zooxanthellae (Veron 2000; White 2001). These corals are
termed ”zooxanthellate corals”. The algae, which would otherwise be severely limited by
nitrogen and phosphates in the nutrient-poor tropical waters, thrive on the waste products of
their coral host cells. The chlorophyl of the zooxanthellae collects solar energy with which
the algae builds sugars, amino acids and fats, of which up to 80% are used by the coral
animal, allowing coral hosts to act as net primary producers (Veron 2000). The remaining
nutritional requirements are met by most corals through feeding on reef plankton at night
with tentacles armed with nematocysts (stinging cells). In addition to sunlight, corals
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require calcium and CO2, both of which are abundant in sea water. With much less need for
food from the outside, corals can dominate the reefs where independent, less efficient
creatures could not. Coral reefs have been called the ”oases of the oceans”, because they are
relatively small areas of very high productivity occurring within oceans, which are
essentially very low in nutrients and energy (DENR et al. 2001a).

3.2 Coral distribution
Coral reefs are found in warm sub-tropical or tropical oceans between approximately 30º
latitude north and south of the Equator, where the annual temperature range is 20-30ºC. Due
to their dependency on photosynthesis, the growth of these corals is restricted to areas
where the penetration of light is sufficient. Thus, coral growth is restricted, even in very
clear water, to a depth range of less than 50 meters (Veron 2000).
Marine biodiversity is highest around coral reefs (Groombridge 1992 in Gaston and
Williams 1996), the Indo-West Pacific being the richest region both for species of reef fish
(Ehrlich 1975, McAllister et al. 1994 in Gaston and Williams 1996) and for genera of corals
(Gaston and Williams 1996).

3.3 Coral reproduction
In some corals, the sexes are separate, every polyp in a colony being female or male. More
often, the polyps are hermaphroditic, containing both male and female gonads. Once
gametogenesis is complete, a signal in the form of a certain lunar phase triggers the
beginning of mass broadcast spawning. Once eggs are fertilized,
the zygotes develop into planula larvae (see Figure 3.2). The
larvae are dispersed in the water column, where they float freely
with limited locomotive abilities until they settle and develop
into coral polyps, which, in turn, develop into new colonies
through asexual reproduction. In some corals (brooders), eggs
are fertilized while still inside the polyp, and the polyps brood
the planulae before release (Veron 2000).
Fig. 3.2: Coral planulae
(Wallace and Lovell 1984).

Corals are also able to reproduce asexually through budding.
Because they are colonies of ”clones” of a single polyp, some corals simply break up in
various ways, so that one colony establishes more colonies.

3.4 Coral growth
Among many other factors, growth rates of corals vary greatly depending on coral types or
species, depth and geographical location (Veron 2000). For instance, the branching
Acropora sp. have been shown to grow more than 10 cm per year (Shinn 1979 in Roth
1979), albeit massive corals are slow-growing, with normal growth rates of 6-10 mm/year
for the massive corals of the large Faviidae family (Harriott 1999).

Coral Reef Resource Management in the Philippines

10

3.5 The relationship between fishes and corals
It is approximated that there are 2,000 coral reef-associated fish species in the Philippines
(White 2001); some of the reef fish families commonly encountered are described in
Appendix A. A large number of studies have attempted to demonstrate the correlations and
relationships between fish abundance and/or diversity and the amount of live coral cover
(Jones and Syms 1998). Species richness and diversity of fish assemblages have been
shown to be correlated with many coral variables such as architectural complexity,
diversity, species richness, abundance, size of colony, coverage of living coral and coverage
of massive and encrusting coral (Chabanet et al. 1997).
Many have found that both abundance and diversity of fishes in a range of families are
positively related to coral cover (e.g. Jones and Syms 1998). For instance, Hodgson and
Dixon (1986, 1992 in Hodgson 1997) found a 2.4 % decrease in reef fish biomass for each
1% annual decrease in coral cover caused by logging-induced siltation.

3.6 The relationships between coral reefs and other coastal ecosystems
Mangroves, seagrass beds and coral reefs channel a flow of energy and materials internally
and between themselves to produce complex communities (White 2001). Many coral reef
fish species use mangroves and seagrass beds for shelter and food during part of their life
cycle. These coastal ecosystems are interdependent, as they are mutually related importers
and exporters of nutrients, organic matter and living organisms (White 2001).
For instance, mangrove forests serve as nursing grounds for many reef and pelagic fish
species, prevent erosion, and export nutrients. Seagrass beds serve as nursery, feeding and
spawning grounds for many fish species, as well as export nutrients (White 2001). Coral
reefs provide important coastal protection for these mangroves and seagrass beds.
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Marine protected areas

The concept of setting aside a portion of a coral reef under varying degrees of protection
has two simultaneously working benefits of enormous importance to the management of
coral reef resources. On the one hand, strict protection allows natural processes to repair
anthropogenic damage to corals and reef fish populations. On the other hand, the results of
the improvements taking place inside a protected area transcend boundaries, and thus
positively affect the areas outside of the protected area.
MPA’s, when successfully implemented, protect coral reefs and enhance adjacent reef
fisheries simultaneously, making them invaluable tools in the management of coral reef
resources.
The resulting biological effects of reef protection are mirrored in the coastal communities
that depend on these coral reefs for food and for their livelihoods.

4.1 Biological effects of marine protected areas
One of the major objectives of the use of MPA’s in the management of coral reef fisheries
is the protection of a critical spawning stock biomass to ensure fish recruitment supply to
fished areas via larval dispersal and the possible maintenance or enhancement of yields in
areas adjacent to reserves by adult movements, also known as the spillover effect (see
Chapter 4.1.4) (Roberts and Polunin 1993; Roberts et al. 2001; Russ and Alcala 1994,
1996a, 1996b, 1998a, 1998b). Marine protected areas and their associated core zones have
been shown to have an effect on fish populations both inside and adjacent to these areas.
4.1.1

Effects on reef fish populations within marine protected areas

A review by Halpern (in press) of 89 imperical studies that made 112 independent measures
of marine reserve effects worldwide on coral and rocky reefs shows that protection from
fishing leads to overwhelming increases in biomass, abundance, and average size of
exploited organisms and to increased species diversity when evaluated for both the overall
reef communities and by each functional group within communities (carnivorous fishes,
herbivorous fishes and planktivorous fishes/invertebrate eaters). On average, the creation of
a reserve appeared to double density, nearly triple biomass, and increased organism size and
diversity by 20 to 30% relative to the values for unprotected areas (see Table 4.1) (Halpern
in press).
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Overall
Carnivorous
fishes
Planktivorous
fishes
Herbivorous
fishes
Invertebrates

Density Biomass Size
1.91
2.92
1.31

Diversity
1.23

2.21

3.12

1.31

2.40

1.85

2.38

1.23

1.35

2.39

3.33

1.52

1.39

2.04

.25

0.80

1.08

In a review of 31 studies made on
MPA’s and their effects, Dugan and
Davis (1993b in Bohnsack 1996)
found that 24 showed increased
densities of fishes within the
boundaries of MPA core zones, and in
19 of the 31 studies the average sizes
of target species had increased.

Table.4.1: The numbers in each cell are the ratios of values
inside reserves to those outside. Values are based on 112
independent measures (Modified from Halpern in press).

The biomass, density and species
richness of large predatory fish
species are often chosen as indicators
of fishing pressure, as these fishes are
highly targeted due to the high prices they can fetch at the marketplace. Of 112 independent
measures of reserve effect, Halpern (in press) found that for carnivorous fishes, 66% of
reserves had higher density, 84% of reserves had higher biomass, 83% of reserves had
larger organisms, and 74% had higher carnivorous fish diversity. Herbivorous fishes
showed similar patterns: 53% of reserves had higher density and 63% of reserves had
higher biomass.
4.1.2

Effects on reef fish fecundity

Fish fecundity increases exponentially with body size. For instance, one 61cm female red
snapper (Lutjanus campechanus) (see Figure 4.1) produces the same number of eggs as 212
females at 42 cm each (Plan Development Team 1990). In
addition, a model shows that for the red snappers, strict
protection of 20% of a given fishing area increases egg
production by 1,200% (Bohnsack 1994 in Birkeland
1997).
Fig. 4.1: A 61 cm (12.5 kg) female
red snapper has the same number
of eggs as 212 females at 42 (1.1
kg) each (Modified from Bohnsack
1990 in DENR et al. 2001a).

MPA core-zones provide an area of zero fishing mortality
for a spawning-stock population and even some large
individuals, which substantially increases the spawning
potential and genetic variability of the targeted species
(Birkeland 1997).

Allee effects reduce a population’s growth rate at low densities, when it becomes difficult
for individuals to interact in some essential way (Allee 1931 in Begon et al. 1990). As fish
densities increase, fish production is indirectly enhanced through a reduction of the Allee
effect (Bohnsack 1996), namely by increasing probabilities that the (often) relatively small
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populations of reproductive males and females of a target species will encounter one
another during spawning within the MPA.
4.1.3

Larval export

Another benefit derived from protection of coral reefs is the potential export and
replenishment of reef fish larvae and coral planula larvae to other areas. This notion relies
mainly on theories of sources, sinks and self-seeding reefs (Roberts and Polunin 1993), and
whether or not the benefits are reaped by the source reef of the larvae or by areas far from it
is still under debate (e.g. Russ and Alcala 1996b; Roberts 1998 in Russ and Alcala 1998a).
Most corals and reef fishes are broadcast spawners, i.e. they release their eggs for
fertilization in the water column, with their dispersal being dependent on the wind, currents
and ocean gyres. Mathematical and computer modeling, combined with the discovery that
fish larvae actively sense and swim towards nearby reefs, and that coral planulae actively
swim into currents, has led to new ideas in this field (Wolanski and Sarsenski 1997). Porch
(1993 in Bohnsack 1996) modeled larval transport and found that fertilized eggs could be
retained by ocean gyres and returned to within 20km of their birth site in the Florida Keys.
4.1.4

The spillover effect

In Florida, reserves were designed to prohibit access to a rocket launching site, and wildlife
protection was a subsidiary goal. However, for decades the reserves have protected
relatively mobile fish species, and they have supplied intensive recreational fisheries in
adjacent areas with world-record size fishes (Roberts et al. 2001). Within 5 years of
creation, a network of 5 small reserves in St. Lucia increased adjacent catches of artisanal
fishermen by between 46 and 90%, depending on the type of gear the fishermen used,
despite a 35% decrease in the area of fishing grounds (Roberts et al. 2001).
This spillover effect of MPA’s (see Figure 4.2) is documented by e.g. Dugan and Davis
(1993b in Bohnsack 1996), Roberts and Polunin (1991 in Bohnsack 1996) and Roberts et al.
(2001). Russ and Alcala (1994,
1996a, 1996b, 1998a and 1998b)
have shown how an increase in
fish catch in waters surrounding
the Philippine islands of Sumilon
and Apo more than made up for
Fig. 4.2: The spillover effect from a marine protected area
the reduced fishing area resulting
(Bohnsack 1990 in DENR et al. 2001a).
from the establishment of a
marine reserve, thus indicating that MPA’s may be important tools in the rehabilitation of
overfished or collapsed fishstocks (Bohnsack 1996).
The biological effects of MPA's in the Philippine setting will be described in the following
example from Sumilon Island. An additional example from Apo Island is later provided in a
case study. In both cases, valuable observations have been documented throughout the last
two decades regarding the role of MPA core zones in the enhancement of adjacent reef
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fisheries through the spillover effect, as well as the effects of fishing on coral reef fish
populations.
Sumilon Island, Cebu
Sumilon Island, an uninhabited, low coralline island, has a land area of 23 ha. A no take
marine sanctuary, comprising about 25% of the reef area, was established in 1974 and
protected by Silliman University, Philippines (Figure 4.3) (see
also Chapter 12). Since the establishment of the sanctuary,
successive openings and closures of the sanctuary to
fishermen have provided unique opportunities to examine the
effects of protection on populations and communities of
fishes (see Figure 4.4) (Russ and Alcala 1994).
From 1974 to 1980 protection was successful, but in the
beginning of the 1980’s violations became increasingly
serious (e.g. muro-ami and dynamite fishing (see Chapter 6)
Figure 4.3: Sumilon Island
and frequent. In 1982, after eight years of existing protection,
Reserve (httP://www.cordis.lu/
inco2/src/acprep28.htm)
the overall fish abundance was two times greater in the
sanctuary than in the fished areas, with the most visible
differences found for species valued by fishermen, e.g. a significantly greater total biomass
for predatory species with the average weight per individual doubling in the sanctuary
(Alcala and Russ 1990; Russ and Alcala 1996b, 1998b). Underwater visual surveys and
records of high fish catches in the non-reserve area revealed a strong spillover of adults
from the sanctuary to the adjacent areas.
In 1984-1985 local political changes led to a breakdown of protection and fishing activities
were resumed within the sanctuary. The caretaker of the sanctuary, employed by Silliman
University, was removed from the island in 1984 for his
own safety (Russ and Alcala 1994). Destructive fishing was
rampant until it ceased in 1985. Overall fish densities in the
sanctuary had in this period declined by 25% (Russ and
Alcala 1998b; Birkeland 1997). Species richness of large
predators declined significantly by 70% as a result of
intense fishing pressure between the end of 1983 and 1985
(Russ and Alcala 1994).

Fig. 4.4: Mean number of large
predatory reef fish (Family
Serranidae= white bar; Families
Lutjanidae and Lethrinidae as a
group= black bar) inside the
Sumilon sanctuary (top) and
outside (bottom) as a result of
protection from fishing (Russ
and Alcala 1996b).

In 1987 all forms of fishing around Sumilon were
prohibited due to plans of establishing a tourist resort on the
island. As a result of resumed protection of the sanctuary
from 1987, species richness of large predators in the
sanctuary increased by a factor of 2.4 from 1985 to 1990
(although not significantly) (see Figure 4.4) (Russ and
Alcala 1994).
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Fishing was banned around the island until 1992, when fishing around Sumilon was once
again officially legalized by the local government due to pressure from fishing
communities, albeit hook and line was the only permitted fishing method allowed in the old
sanctuary area. These regulations have been continually violated until the present, through
the establishment of fish corrals in the sanctuary area, spearfishing by tourists, etc.
In summary, densities of large predatory species around Sumilon Island declined
significantly due to intense fishing between 1983 and 1985, showed strong recovery as a
result of sanctuary protection from 1988 to 1991, dropped dramatically again due to fishing
in 1992 and by 1993 were lower than at any other time in the 10 years the area was
monitored by Silliman University (Russ and Alcala 1994).
It was concluded that protective management maintained higher abundances of fishes in the
sanctuary and significantly higher yields to fishermen in areas adjacent to the sanctuary, due
to movements of fishes out of the sanctuary area (Russ and Alcala 1994).
Although the management of Sumilon Island did not prove to be a long-term success, the
experiences gained have contributed much to the concept of coral reef resource
management in the Philippines (Alcala 2001).

4.2

Marine protected area design

The placement and design of MPA’s is a function of objectives (Roberts 2000). Examples
of such objectives might be to protect coral reefs or other habitats from damage caused by
humans, to increase fish abundance and biodiversity in general, to improve a coral reef’s
condition, to attract tourists to the area or to enhance the fish catch of fishermen operating
outside of the strictly protected areas of the MPA (DENR et al. 2001a).
Regardless of the size or scope of the MPA, experience shows that MPA’s usually perform
well in most places when they are fully protected and enforced (Roberts 2000).
4.2.1

Marine protected area placement

Because each country or region has its own social, political, economic and environmental
parameters, it is not possible to have one definitive model for site selection. There are,
however, certain principles with which most MPA managers and practitioners agree. It is
generally accepted that MPA’s should preferentially be established in areas with high
quality habitats that support or have the potential to support an abundance of marine life,
so-called ”source” habitats (Bohnsack 1998; Agardy 1997; Agardy 2000 in Mascia 2001;
Salm et al. 2000), and areas of e.g. high biodiversity, endemism, uniqueness and
productivity (Salm et al. 2000; White 1988). These areas may have the potential to add to
the biological productivity and diversity of adjacent areas through the migration of fishes as
well as larval dispersal (Bohnsack 1998; Bohnsack et al. 2000, Figueira 2000, Roberts 2000
in Mascia 2001). Independent of size, MPA’s should ideally be placed where ocean currents
may carry larvae ”downstream” to other areas or bring larvae back to the MPA vicinity
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(Roberts 2000; Bohnsack 1998; Bohnsack et al. 2000 in Mascia 2001). If habitats exist in
the vicinity (e.g. mangroves and seagrass beds), which play a key role in the life histories of
some of the organisms associated with the coral reefs to be protected, then these habitats
should be included as an integrated part of the MPA (Salm et al. 2000; DENR et al. 2001a;
Gubbay 1995; Halpern in press).
A number of criteria are relevant to MPA site-selection, and these are categorized by Salm
et al. (2000). The Philippine Bureau of Fisheries and Aquatic Resources (BFAR) relies on
this system of site-selection criteria when providing technical assistance under the
establishment of coastal MPA’s. Below are listed the points to consider in each criterion
(Salm et al. 2000):
•
•
•
•

•

Social Criteria: social acceptance, recreation, culture, aesthetics, conflicts of interest, accessibility,
research and education, public awareness, research possibilities
Economic Criteria: importance to species, importance to fisheries, nature of threats, economic
benefits, tourism
Ecological Criteria: biodiversity, naturalness, dependency, representativeness, uniqueness, integrity,
productivity, vulnerability
Regional Criteria: regional significance, sub-regional significance
Pragmatic Criteria: urgency, size, degree of threat, effectiveness, opportunism, availability,
restorability

These criteria are based on what is intuitively obvious (Salm et al. 2000) and all points need
not be relevant to the specific region or area. It merely simplifies the procedure of weighing
the listed pros and cons of potential MPA sites.
Data are often not available for analysis, and seldom are MPA’s scientifically optimal. Most
MPA’s owe their placement as much to non-scientific criteria as to biological knowledge
(Roberts 2000). In the Philippines, it is often the case that the placement of municipal-level
MPA’s, which make up the majority of MPA’s in the Philippines, is chosen based solely on
what the local communities find acceptable. The indigenous biological knowledge of local
fishermen may aid in finding key conservation sites within their waters, e.g.
breeding/spawning grounds, especially productive areas, etc.
Ultimately, it seems that reserves placed virtually anywhere will show benefits from
protection (Roberts 2000), but those placed in areas of e.g. higher-quality habitat, social
acceptance or higher enforcement potential will perform better.
4.2.2

Shape/zoning of marine protected areas

There is not much in the literature suggesting the optimal shape of MPA’s. They must
primarily be easily recognizable and enforceable (DENR et al. 2001a).
The designation of different zones within an MPA is a subject of great importance when
considering the design of MPA’s. It is normal to zone areas so that sensitive habitats are
protected from damaging activities, and intensive use is confined to sites that can sustain it
(Salm et al. 2000).
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Core or no take zones and buffer zones/multiple use zones are common terms applying to
the restrictions found within a protected area (see Figure 4.5).
The core zone is usually the first zone to be delineated when designing MPA’s. This zone
should contain habitats that have high conservation value and are vulnerable to
disturbances, and should be under the highest level of protection (Salm et al. 2000 and
Laffoley 1995).
In an ideal situation, the minimum size and location of a core zone encompasses the general
area in which all species in the vicinity are certain to be found and reproduce (DENR et al.
2001a). According to Salm et al. (2000), the ideal size and location of the core zone is one
that includes 95% of the existing coral genera and subgenera found in the region. Conflicts
typically arise when discussing the placement of the core zone, as the areas of the highest
quality at the same time are usually the best fishing grounds. Ultimately, the end result
becomes a compromise (Roberts 2000).
The core zone is often called the no-take zone, since extractive activities such as fishing,
gleaning or gathering of e.g. shellfish are strictly
prohibited. Non-destructive/non-extractive
recreational activities may be permitted,
depending on the site and the local regulations.
Without a core zone, a protected area achieves
almost nothing (Roberts 2000).
Residents near the rather small Gilutongan
Island Marine Sanctuary refer to their sanctuary
core zone as ”Lover’s Lane”, since fish
populations in and around the core zone have
grown steadily under the protection of the MPA
(pers. comm. Timoteo Menguito 2001).
Residents of Apo Island call their core sanctuary
”the quiet place” (pers. comm. Roberto Mendez
2001).
Buffer zones are also known as multiple use or
traditional use zones, where fishing and other
extractive activities are permitted, so long as the
Fig. 4.5: Zoning of a coastal and an island
methods used are non-destructive and legal, e.g.
marine protected area (DENR et al. 2001a).
hook and line fishing, spearfishing without the
use of a compressor, etc. This buffer zone is a
transition space between the inner core sanctuary and the outer non-sanctuary or less
managed areas (Salm et al. 2000 and DENR et al. 2001a).
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Size of marine protected areas

A synthesis of 89 studies with 112 independent measurements of reserve effects on density,
biomass, diversity and mean size of reef organisms showed that the relative impacts of
reserves (inside/outside reserves or before/after reserve establishment) appear to be
independent of reserve size (Halpern in press).
Determination of the size of the MPA, however, depends on the goal of the MPA and the
ecology of the relevant species (Roberts 2000; Salm et al. 2000; Agardy 2000, Bohnsack et
al. 2000 in Mascia 2001). The size of the MPA must be balanced against the mobility of the
primary species requiring protection and the need for protection versus fisheries
enhancement. With exceptions (e.g. Roberts et al. 2001), a small MPA provides little or no
protection from fishing for pelagic fish species such as tuna or sardines, yet they are very
suitable for the protection of territorial reef species such as snappers (Lutjanidae) and
groupers (Serranidae) (see Appendix A). Thus, smaller MPA’s tend to be near the coast
while large MPA’s often consist of more off shore components (National Research Council
2001).
Small MPA’s appear to be able to increase density, biomass, diversity and size of organisms
just as well as large MPA’s, yet the absolute impacts will be size-dependent. A small
reserve can double biomass per unit area just as likely as a large reserve (Halpern in press),
but there is a substantial difference in doubling fish numbers from 15 to 30 in a small
reserve than from 1500 to 3000 in a larger one, even though the change in density is the
same. Consequently, large MPA’s have a potentially larger effect than small MPA’s.
Although more difficult to manage and enforce, large MPA’s are usually favored by
conservationists wishing to protect areas wherein species exist, which have large area
requirements and varying habitats (e.g. mangroves, seagrass beds) for different life stages
(Salm et al. 2000). Furthermore, large MPA’s are more buffered from negative outside
influences due to their greater surface area to perimeter ratio (Uychiaoco and Aliño 2000).
While larger MPA’s result in more regional benefits through larval production and
recruitment of fish stocks (Roberts 2000 in Mascia 2001; Salm et al. 2000), smaller MPA’s
bring localized fisheries benefits from the local outward migration of juvenile or adult
fishes across ”leaky” core zone boundaries, as well as from allowing fishes to increase in
size under protection, thereby increasing their fecundity (Bohnsack 1998; Bohnsack 1990 in
DENR et al. 2001a). In the Philippine context, most municipal MPA’s have core zones of 550 hectares in size (DENR et al. 2001a).
If resource management outside MPA’s is good, it is assumed that a 10% allocation of the
fishing area for a core zone is sufficient. For areas where management outside MPA’s is
poor, a minimum of 20% should be set aside for strict protection in order for conservation
of fish stocks to be effective (National Research Council 2001).
If well designed and managed, smaller MPA’s can provide greater benefits than poorly
designed and managed larger MPA’s (Mascia 2001). Ultimately, however, the design of a
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reserve is most often defined by aesthetics, opportunism, a little science and a large amount
of compromise (Roberts 2000).

4.3 Artificial reefs and coral farming: Two reef rehabilitation strategies
It is possible to speed the recovery of destroyed or degraded reefs and increase coral cover
by providing suitable substrates for coral recruits (artificial reefs), or by fragmenting and
culturing donor colonies for transfer to degraded host reefs (coral farming) (Heeger et al.
2000; Edwards and Clark 1998). One of the main disadvantages of almost any reef
rehabilitation method is the fact that it is relatively costly (Heeger et al. 2000; Edwards and
Clark 1998).
4.3.1

Artificial reefs

Artificial reefs (AR’s) come in many varieties, ranging from
bamboo structures and old tires to highly engineered
constructions (Figure 4.6). Artificial reefs are subject to
controversy, as their ability to enhance fish production has
been questioned. Rather, they have been shown to merely aggregate existing fish
populations (Bohnsack 1989 in Bohnsack 1996).
Fig. 4.6: Components of a
modern artificial reef
(http://www.ecoreefs.com).

A different scenario is to place the artificial reefs inside MPA’s. Habitats that are degraded
by destructive uses, e.g. dynamite fishing, can be improved by increasing and optimizing
the surface on which larvae of corals and other sessile organisms can settle (White et al.
1990). The artificial reefs can also function as shelters for targeted fishes (White et al.
1990). By attracting targeted fishes to the MPA, in which they can reproduce, the artificial
reefs placed inside an MPA might indirectly contribute to reaching the goal of increased
fish catches outside the MPA (White et al. 1990).
4.3.2

Coral farming

The following description of coral farming is based on our visit to a coral farm in Caw-Oy,
a barangay located on Olango Island, near Cebu in central Visayas. This farm is managed
by the local community and has received strong support
from the University of San Carlos, Cebu, which is
monitoring the project. The International Marinelife
Alliance (IMA) has been responsible for community
organizing.

Fig. 4.7: Coral fragment being
secured to a piece of limestone
(Photo: T.K. Sørensen).

Coral farming is based on the ability of corals to reproduce
asexually (Edwards and Clark 1998). Donor fragments are
taken from coral reefs that are not pristine, yet healthy
enough to withstand the cutting of tissue fragments. The
fragments are transported to the coral farm where they are
secured with wire to a piece of limestone (see Figure 4.7)
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and placed in one of 300 “coral nursery units” (Heeger et al. 2000).
The coral nursery units are cement frames measuring approximately 1 x 1 x 0.1 m (see
Figure 4.8). Each coral nursery unit can hold 50-60 coral fragments. To avoid predation by
corallivores, the frames are covered with a plastic screen and are placed at a depth of 10 m
in a 2 ha marine sanctuary near Caw-Oy.
According to the project’s marine biologist
Joey Gatus, over a period of 4 months, the
survival rate was 87 % in the coral nursery
units. After a period of 3-4 weeks the corals
have attached themselves to the limestone,
and after 6-12 weeks fragments can be
transported to the rehabilitation site (pers.
comm. Gatus 2001). The recipients of the
Fig.4.8: One of the authors inspecting the coral nursery
fragments from the Caw-Oy coral farm have
units at Caw-Oy Coral Farm (Photo: Janne Dalby).
so far been a luxury tourist resort (that paid a
measly 5 PhP per fragment) and a pilot-site
(barangay Consuelo) in the Camotes Islands (Box 4.1).
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Coral reef rehabilitation in Barangay Consuelo, Camotes Islands

Consuelo is a small village located on the coast of Pacijan Island in the Municipality of San Francisco, Camotes Islands.
The village was chosen as a pilot site for rehabilitation through the use of coral fragments from the coral farm in CawOy, Olango Island. Consuelo was chosen due to its being located relatively near to the coral farm as well as the
expected community support for the project (Ansula et al. 2001). A survey of the reef outside Consuelo was carried out
in Spring 2000 and a relatively high average of 45% live coral cover was found (Ansula et al. 2001), supporting
Consuelo’s pilot site candidacy. The recommended initial coral cover for reef rehabilitation is 20-25%, enough to
provide shelter for the transferred coral fragments (Heeger et al. 2000). The reef was considered in need of
rehabilitation (Ansula et al. 2001), due to damage from destructive fishing practices in the area.
Marine protected area
A MPA of 17.54 ha (0.01754 km2), marked by buoys and a floating guard house, was set up between June and October
2000 . The fishermen and farmers are organized in the Consuelo United Farmers and Fishers Association (CUFFA) and
actively guard the waters surrounding the sanctuary through sea-borne patrols (pers. comm. Piquero 2001). The
rectangular MPA is located 100 meters from the shore. The depth ranges from approximately 8 meters sloping
gradually to around 20 meters (pers. obs.).
Placement of fragments in the MPA
2000 coral fragments were transferred in June 2000 and placed within the MPA in a density of 2 fragments / m2,
thereby creating a total rehabilitation area of 0.1 ha (0.001 km2), i.e. only 5.7 % of the total MPA area. The fragments
were placed among the existing corals by the community members. We snorkeled in the area during our study trip to
Consuelo and found the corals of the rehabilitated area to be in a fair state. The linear set up of the coral fragments is
conspicuous, and does not look ”natural”, but we expect that this will change as the corals grow bigger, branch etc. The
coral cover in the non-rehabilitated part of the MPA was much more patchy and dominated by opportunistic, branching
Acropora sp. The fragments have since the placement in the MPA been monitored by the International Marinelife
Alliance, the implementing NGO. The survival rate of the coral fragments was 78% after 1 year (July 2001) (pers.
comm. Gatus 2002). The survey also showed significantly more fishes inside than outside the MPA, albeit it is difficult
to separate the general effect of MPA protection on the fish population from the effect resulting from the placement of
the coral fragments within the same area. The relatively healthy reef inside the Consuelo Reserve was a stark contrast to
the degraded reefs surrounding the rest of Camotes Island.

Box 4.1: Coral reef rehabilitation in Barangay Consuelo, Camotes Islands.
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4.4 Socioeconomic aspects of marine protected areas
There are several categories of benefits that can be derived from the establishment of
MPA’s. Although economic benefits are easily measurable and highly valued,
education/awareness building through information campaigns, and empowerment through
the organizing of communities that are dependent on the protected resources are also
important benefits in developing countries (Crawford et al. 2000). Benefits of MPA’s also
go beyond the immediate, local level. Protection of coral reefs and their associated
resources is beneficial both at a national and global level.
4.4.1

Awareness benefits

One of the important benefits of marine protected areas is the increased awareness of the
marine environment within the local population (pers. comm. Green 2001). NGO’s
organizing the community usually arrange meetings and workshops in which they educate
the community on the ecology of coral reefs. These are indeed needed. Despite having what
is often referred to as “indigenous” knowledge about their fishing grounds, many fishermen
in the Philippines refer to corals as bato or “rock”, in the belief that the corals are not living
organisms (Green et al. 2000). Increased awareness will contribute to a more widespread
use of selective, non-destructive fishing gears. When the community is educated and
empowered to take control of their situation, the sustainability of a protected area is
prolonged (Russ and Alcala 1999).
4.4.2

Community empowerment

Before the actual implementation of a MPA, it is common that a NGO or a national agency
organizes the community in a Peoples’ Organization (PO) or strengthens existing
organizations. Communities that have been organized in PO’s gain more control of their
immediate environment. This results in increased self-esteem, and a feeling that the
community can in fact change the state of the resources (Crawford et al. 2000). The
community being organized can again benefit the MPA, e.g. through the establishment of
local surveillance patrols and public education leading to community support towards the
marine protected area (Crawford et al. 2000).
4.4.3

Total Economic Value

Total Economic Value (TEV) is a way of classifying the economic values of natural
environments (Turner et al. 1994), e.g. marine protected areas, into use and non-use values
(see Table 4.2). Use values contain direct and indirect use values. Direct use values are the
ones that can be extracted from the protected area, or as a result of its existence. There are
two kinds of direct use values: Consumption value is the benefit of the resource, which is
exclusively for household consumption and production value is the benefit from the sale or
exchange of the resource (Anderson and Ngazi 1995).
The indirect use values are the benefits derived from the MPA that are not directly affecting
the livelihood of community. Option value is the value the protected area holds due to its
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future use possibilities. The non use values are hard to quantify in monetary terms: The
bequest value is the value of the resource/area to future generations and the existence value
is the value that the area holds due to its “beautiful scenery/corals” etc., and “knowing it
exists”. By adding up all the use and non-use values from a protected area the result is the
Total Economic Value (Anderson and Ngazi 1995).
USE VALUE
TEV =

Direct Use
Consumption
Value
Increase in fish
catch

Local level

Indirect Use

Option Value

Coastal
protection

Can fish on
reef in the
future

Larval
dispersal
Biodiversity
conservation

Enjoy reef in
the future

Pharmaceutical Biodiversity
conservation
research

Enjoy reef in
the future

Production
Value
Tourism
Fishes sold

National level

Overall
Income from
increase in fish Tourism
catch
Overall
increase in fish
catch

Global level

-

Table 4.2

NON USE VALUE
Bequest Value Existence
Value

Sons can fish
on the reef

Religious/
Spiritual
Fishing is a
lifestyle
Future
“Identity”
generations can (“The
enjoy the reefs Philippines has
extensive and
beautiful
reefs”)
Knowing that
Future
generations can coral reefs
enjoy the reefs exist

Total Economic Value of a marine protected area - Examples of values at local (community),
national and global level (Based on Anderson and Ngazi 1995, Turner et al. 1994)

At the level of the coastal communities the direct use values are the most highly valued.
One of the aforementioned biological effects is the “spillover effect” (out-migration of adult
fishes from the sanctuary), and this leads to increased fish catch per unit effort. These fishes
can be consumed (consumption value) or sold (production value). Tourism is also a direct
use value and can be a considerable source of income to the communities (Alcala & Russ in
press) if managed with due consideration. User fees can be collected from scuba divers and
snorkelers in the sanctuary. Apart from the income generated from user fees, tourists can
contribute to the local economy by buying souvenirs, t-shirts, boattrips etc. In larger
protected areas, a more general “conservation fee” can be collected from all tourists staying
within the boarders of the protected areas.
Outside of the immediate community the benefits from establishing protect areas are many,
both at a regional, national and global level and the economic value of coral reefs is a strong
incentive for governments to create legislation that favors the establishment of MPA’s. In
Australia, the income from tourism at the Great Barrier Reef surpasses the income gained in
the entire fishing industry (Wilken 2001).
When considering individual MPA’s, the positive effect on the livelihood of the
communities is an important factor for the conservation of the reefs. If the community
receives economic benefits from protection, the incentive to sustain the MPA’s is strong.
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Map of the Philippines
(Source: US Central Intelligence Agency in
http://www.lib.utexas.edu/maps/midddle_east_and_asia/Philippines_rel93.jpg)
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Municipal fisheries

Fisheries in the Philippines are divided between the three large sectors that account for an
almost equal share of the fish production (BFAR 2000). These sectors are municipal
fisheries, commercial fisheries and aquaculture (BFAR 2000). Despite an increase in the
number and efficiency of commercial fishing vessels, the number of municipal fishermen
and an increased coverage of fishponds, the total fish production has been static over a
period of 10 years (White et al. 2002). The sector with most relevance to coral reef resource
management is municipal fisheries.
Accounting for approximately 50 % of the national animal protein consumption, fish is the
most common source of animal protein in the diet of the average Filipino (Gomez 1997),
and is relatively cheaper than meat or chicken. In rural coastal communities, up to 80% of
animal protein comes from fishes caught in municipal waters (Savina and White 1986 in
CRMP 1999) and 80 – 90 % of the income in small islands come from fisheries (Alcala and
Russ in press).
The Philippine archipelago has 17,460 km of coastline, so a large percentage of the
population lives on or near the coast, allowing them full access to the common fishery
resources. According to the Bureau of Fisheries and Aquatic Resources (BFAR) (1993,
1994 and 2000) there are 675,776 persons involved in the municipal fisheries sector. This
figure, however, is the result of a 1980 Census of Fisheries. If this figure follows a
conservative average population growth rate of 2%, the result shows more than one million
employed in the municipal fisheries sector, though the nature of small-scale fishery makes it
difficult to determine the number of persons who harvest municipal waters. Many are both
fishermen and farmers, depending on their crops for income and their fishes for food, or
vice versa. Many do not report fish catches and, as seasons change, some shift their
activities. Thus, fishermen’s organizations have estimated the number of municipal
fishermen and fish-workers to be between 2 and 4 million (Ibon 1997), which we consider a
more accurate estimate. The average annual fish production for municipal fisheries from
1992 to 1995 was 807,524 metric tons/year (Ibon 1997), but this figure may well be
underestimated.

Coral Reef Resource Management in the Philippines

26

5.1 Municipal fishing gear
Municipal fishing is commonly associated with simple or antiquated gear. It is customarily
done in relatively shallow coastal waters with age-old traditions and beliefs, and, with a few
exceptions (which are usually illegal), age-old fishing methods.
Municipal fishing is usually carried out from the shore or from a banca, which is a canoelike wooden boat with a bamboo
outrigger on each side (see
Figure 5.1). The size of a banca
depends on the purpose of the
craft and, ultimately, the wealth
of the owner. Most small-scale
fishing is done from one-person
Fig. 5.1: Bancas (Outrigger canoes) (Photo: T.K. Sørensen).
bancas powered by sail or a
paddle. Larger varieties are most
often powered by used automobile engines, enabling fishermen to carry out larger-scale
fishing operations further out at sea. However, according to a census by the National
Statistics Office (1996 in Ibon 1997), more than half of the fishermen do not own a banca,
and more than half of the boats are not motorized.

According to the Bureau of Agricultural Statistics (1994 in Ibon 1997), the most commonly
used fishing equipment in municipal fisheries is the or gill-net (pamukot)(bottom, drift or
encircling), followed by hook and line (pamasol), beach seine (pangsud-sod) and the fish
corral (baklad). Among other types of equipment are ringnets (kobkob), trawls, spearguns
(pamana) and long lines (palayaw). Basnig is a small-meshed net, which is lowered into the
water. (Illegal) superlights, which are powerful bulbs powered by a generator, battery or
dynamo coupled with the main engine, are used on moonless nights to attract fishes and
squid, which are simply scooped up by the basnig net. The use of purse seine nets and
basnig are common in municipal waters, but have been deemed illegal by BFAR, due to the
sizes of boats involved (>3 gross tons).
Common for most utilized net types is a very small mesh size, which is very unselective in
nature.

5.2 Seasonal shifts in fishing conditions
Some fishing areas go through natural closed seasons due to seasonal shifts in winds and, as
a consequence, change in ocean conditions. In general, it is the amihan (northeastern
monsoon) and the habagat (southwestern monsoon) that determine the conditions at sea,
depending on the location of the fishing grounds and whether or not they are sheltered in
the given season. In the ”off-season” for fishing, many fishermen shift to farming or other
land-based livelihood activities. In order to sustain their fishing activities, many fishermen
migrate for months to other, more sheltered fishing grounds.
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5.3 Migrant fishermen
Due to seasonal weather changes, seasonal changes in fisheries (e.g. migration seasons of
pelagic fish species) or simply to escape poverty or poor fish catches, many fishermen,
named pangayaw, make seasonal migrations to areas with more favorable conditions (Zayas
1994). The local residents of the areas to which these fishermen migrate are called
tumandok, and there exists a complicated system of economic, social and cultural exchange
relations between the two groups. For instance, for better or for worse, the pangayaw
fishermen share their fishing technology with the tumandok (Zayas 1994).
The seasonal migrants often form ”colonies” in the new areas on the basis of their place of
origin. In sitio Bebeladan, a settlement of native Palawaneños in barangay Bebeladan in El
Nido municipality, Palawan, local residents complained of Visayan fishermen bringing
cyanide fishing and basnig to El Nido. In other villages of the barangay there were
settlements consisting mainly of Visayan migrants.

5.4 Decline in municipal fish catches
Municipal fishery production has been declining slowly for decades, and according to
BFAR (1997 in CRMP 1999), the average catch per year for a municipal fisher declined by
30% between 1991 and 1996 (see Figure 5.2).
For one barangay on Olango Island, Cebu, the catch per person per day has decreased from
around 20 kg in 1950 to 2 kg in 1998 (White and Cruz-Trinidad 1998) (see Figure 5.3).

Fig. 5.2: Municipal fishery yields have been declining
for many years (CRMP 1999).

Fig. 5.3: Catch/fisher/day of a fisherman
from Olango Island near Gilutongan Island,
Cebu (CRMP 1999).
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Anthropogenic impacts on Philippine coral reefs

Anthropogenic impacts on the Philippine coral reefs and their associated organisms are
many and diverse. The size (and time) scales of these threats vary, with global warming and
subsequent coral bleaching being an impact growing over decades and affecting immense
areas of corals as compared to the impact of a single blast from home made dynamite,
which has an immediate effect but a limited extent. However, the impact of many
consecutive blasts, over many decades can have a serious impact on the condition of the
reef ecosystem. In this chapter we will discuss the different factors that are currently
having, or may in the future, have a negative influence on the Philippine corals and their
associated organisms. After a presentation of the anthropogenic impacts we present the
current status of the Philippine reefs, which is a result of these impacts. An example from
Camotes Islands is included.

6.1 Overfishing
Municipal and commercial overfishing, and the destructive fishing methods often used in
both sectors, are root causes of coral reef destruction and the depletion of the coral reef
resources. Before discussing the many different kinds of destructive fishing methods used in
the Philippines, we will present a theoretical introduction: A bioeconomic model of
fisheries and the different classifications of overfishing. Some ecological changes that can
occur in the reef ecosystem as a consequence of overfishing are also presented.
6.1.1

A bioeconomic model of fisheries

A simple bioeconomic model, the Gordon-Schaefer model, for single species fisheries can
demonstrate the relationship between the fishing effort (measured in e.g. number of
fishermen) and the fish yield or the gross profit (McManus 1996). It is assumed that the
amount of fishes caught (the yield) equals the gross profit that can be gained and the cost of
fishing is assumed to rise linearly with the fishing effort. The yield/profit reflects the fishing
effort as it can be seen in Figure 6.1. At low fishing levels the catch per unit effort is high,
but as fishery reduces the biomass the catch per unit effort declines. The Maximum
Sustainable Yield (MSY) is the effort level at which the maximum harvest can be obtained
from a single species population. The Maximum Economic Yield (MEY) the point in which
the difference between the gross profit and the cost is the greatest. This is the effort level at
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which society gains the maximum economic benefit. The point in which the profit and the
cost curves intersect is called the open-access equilibrium point.
Since the MEY is to the left of the MSY on the
curve (i.e. at a lower effort), one could assume
that this would regulate the fisheries and keep it
at a sustainable level. However, as stated in
Chapter 2, in the case of an open access regime,
each individual fisher will try to maximize the
individual benefit, and new fishermen will be
attracted to the point in which the open-access
equilibrium point is reached. The use of
indiscriminate and destructive, but more effective
gears is a way of lowering the costs, but this will
Fig. 6.1: The Gordon-Schaefer fixed-price
in turn also lower the open-access equilibrium
bioeconomic model of profit vs. effort. See text
point and give room to more fishermen on the
for explanation (McManus 1997).
depleted fishing grounds. In the end this will
drive the fishing of the resource far beyond
sustainable limits, unless regulations on the fisheries are imposed.
An important consideration is that the model has been suggested not to be useful to make
predictions about sustainable fishing levels for the multi-species fish communities that live
on coral reefs (Pomeroy 1995). The calculations necessary are far too complicated and
expensive for the management of reef fisheries in developing countries, and the resulting
regulations, which would typically consist of quotas and closed seasons for individual
species, are far too complicated to enforce (Roberts and Polunin 1993). If applying the
model to multi-species fisheries a lower fishing effort is recommended, hence the effort
level should be to the left of the MSY at a “Maximum Ecological Yield Point” (McManus
1996).
6.1.2

Definitions of overfishing

Economic overfishing happens if fishing levels exceed the effort level of the MEY. If
fishing levels go beyond the MSY, biological overfishing occurs. Within biological
overfishing, there are the following categories (McManus 1996): 1) Growth overfishing:
Occurs when individuals are fished before they have reached the maximum size, after
which any further increase in growth is offset by natural mortality. When growth
overfishing occurs, the yield per fish is not maximized. 2) Recruitment overfishing:
Recruitment overfishing is when the adult population is fished so heavily that it does not
have the reproductive capacity to replenish itself. Stock depletion and collapse are caused
by recruitment overfishing. 3) Ecological overfishing: Ecological overfishing denominates a
situation in which harvest pressure produces a shift in the system from species that are
economically and nutritionally valuable to the fishermen to fishes that are less valuable. 4)
Malthusian overfishing: Overfishing caused by a combination of growing population and
poverty has some relatively predictable consequences and arises when an (exponentially)
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growing population is dependent on a fish resource which grows linearly, or not at all
(McManus 1996).
The original definition of Malthusian overfishing was proposed by Pauly et al. (1989 in
McManus 1996):
“Malthusian overfishing occurs when poor fishermen, faced with declining catches and
lacking any other alternative, initiate wholesale resource destruction in their effort to
maintain their incomes. This may involve in order of seriousness, and generally in temporal
sequence: ... use of gears not sanctioned within the fisherfolk communities and/or catching
gears that destroy the resource base; ...and use of “gears”, such as dynamite or sodium
cyanide that do all the above and even endanger the fisherfolk themselves.”
The destructive fishing methods has as a consequence the destruction of habitats, and this in
turn reduces the productivity of the reef, contributing even further to the vicious cycle of
overfishing (Roberts and Polunin 1993).
6.1.3

Ecological changes as a consequence of overfishing

Fishing on coral reefs can be selective (species/size specific) or non-selective. Russ and
Alcala (1998b) and Jennings and Polunin (1996) suggest that moderate, non-selective
fishing methods do not alter the structure of reef fish communities, though they do not
exclude the possibility of dramatic ecological shifts if fishing intensity becomes excessive.
In non-selectively fished areas they only observed a decline in fish biomass, not relative
abundance of fish families and trophic groups (Russ and Alcala 1998b).
When considering selective fishing, the most attractive target species are the large
carnivores and piscivores from high trophic levels (see Appendix A), as these bring in the
highest prices in the market (Jennings and Polunin 1996). If exploitation of these species
persists uncontrollably, the result is a less attractive catch over time (Jennings and Lock
1996; Jennings and Polunin 1996, 1997). Examples from Jamaica (Koslow et al. 1988 in
Jennings and Polunin 1996) and Papua New Guinea (Lock 1986 in Jennings and Polunin
1996) show how catch composition devolves from larger, high-trophic-level species to
smaller, lower-trophic level species. Russ and Alcala (1999) found that the annual removal
of 5% of a coral reef community’s piscivorous fish biomass may cause significant structural
changes in reef fish communities.
The dominant herbivores on coral reefs are sea urchins and herbivorous fishes. Their
interrelationships appear to be affected by fishing (Jennings and Polunin 1996). If there are
enough predators of sea urchins, they can suppress sea urchin populations, making them
inefficient competitors with herbivorous fishes (McClanahan 1994). If the urchin predators
are depleted by fishing, the urchins flourish and outcompete herbivorous fishes (Lessios
1988 in Jennings and Polunin 1996). The danger here lies in the resulting sole dependence
on sea urchins for grazing on coral reefs with an eventual collapse in keystone urchin
populations leading to algal overgrowth and loss of coral recruitment (Jennings and Polunin
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1996). Sea urchins are commercially attractive in the Asian marketplace, which makes the
gathering of sea urchins a lucrative business. This may be a great potential threat to
overfished reefs that depend on sea urchins as their dominant herbivores. This scenario has
been observed in the shallow reef flats of Bolinao on the West coast of the Philippines
(Talaue-McManus and Kesner 1995, Juinio-Meñez et al. 1995 in McManus 1997).
As economic pressure and competition among fishermen increases, these fishermen may
turn to destructive fishing methods in order to ensure a large enough catch. When areas are
exploited by fishermen using these methods, the conditions for the ability of the coral reefs
and their associated fish communities to fully recover become extremely unfavorable.
6.1.4

Commercial fishing in municipal waters

According to the majority of those with whom we spoke, the illegal encroachment of
commercial fishing vessels (>3 gross tons) into municipal waters (0-15km) is considered a
very large threat to the coral reef resources of the Philippines. Commercial fishing vessels’
operating within municipal waters is an activity, which usually does not have a direct
impact on coastal coral reefs. Fishing nets are expensive to acquire and time-consuming to
repair, so commercial fishermen naturally avoid coral reefs, in which their nets may become
entangled. However, coral communities and outer edges of reefs that are not likely to
damage nets are prime grounds for fishing (McManus 1997).
The negative impact of commercial fishing in municipal waters lies in the fact that
commercial fishing gears are extremely effective in catching large numbers of fishes, fishes
”reserved” by law for municipal fisherfolk. Commercial fishing gears, e.g. bagnets and
trawls, are often fine-meshed and thus, highly non-selective, catching undersized
individuals. The overfishing and subsequent depletion of nearshore fisheries resources
ultimately influences the livelihoods of coastal small-scale fishing communities, and as a
consequence, these are forced to shift to less selective and often destructive fishing methods
in order to ensure a sufficient catch (pers. comm. Guidote 2001).
In Apo Island, fishermen are able to catch large specimens of e.g. jacks and trevallies
(Carangidae) (see Appendix A) in the deeper waters of the Apo Island Marine Reserve (see
Chapter 12). These fishes are sold for income, while fishes for consumption are usually
caught on the actual reefs. If commercial fishing took place near Apo as it does in many
other areas, these commercial vessels would quickly reduce the stocks of large fishes,
forcing small-scale fishermen to fish on the reefs for food and income, substantially
increasing the fishing pressure on these reefs. This has been the plight of countless
municipal fishing communities, among them Cabacongan (Chapter 10) and the many
communities of El Nido (Chapter 13).

6.2 Destructive fishing methods
There is a wide array of destructive fishing methods in the Philippines, all characterized by
being detrimental to the coastal habitats in which they are carried out. The most widespread

32

Coral Reef Resource Management in the Philippines

destructive methods are blast (or “dynamite”-) fishing and cyanide fishing. Both methods
are popular among fishermen because they
enable them to catch more fishes in a shorter
timespan, i.e. they have a relatively higher
catch per unit effort, and are therefore
considered economically efficient (DENR et
al. 2001c).
6.2.1

Blast fishing
Fig.6.2: Blast fisherman (Photo: Thomas Heeger).

Blast fishing (see Figure 6.2) in the
Philippines has its origins in World War II,
when fishermen in Cebu discovered the effectiveness of using the unspent gunpowder,
ammunition and explosive substances left behind after the Japanese occupation, as a fishing
tool. Hence, for many of the younger fishermen, blastfishing is almost a “traditional”
fishing method, since this is how their fathers have taught them to fish (pers. obs. Camotes
Islands; Pet-Soede and Erdmann 1998). It is a very dangerous practice, often involving
accidents resulting in the loss of limbs or death. That blast fishing, despite its being illegal
and extremely dangerous to the fisherman, is still rampant in the Philippines, we were able
to observe ourselves. While diving and snorkeling in the Visayas region, we often heard
blasts every minute, even at close distances from strictly protected MPA’s. The listening
radius for blasts under water is approximately 2-3 km (McManus et al. 1997).
Making explosives for blast fishing is easy and
requires no special skills. In the Philippines, a
nitrate-based fertilizer (most often ammonium or
potassium nitrate) in powder form, is commonly
used. It is mixed with methyl alchohol or gasoline,
and the mixture is poured into a softdrink bottle,
which is filled to the brim, covered with a blasting
cap or detonator, and then sealed with melted
candle wax (see Figure 6.3) (pers. comm. Dela
Victoria 2001). The adjustable blasting cap is used
to ensure that the blast will take place at a chosen
depth under water (McManus et al. 1997). The
Fig. 6.3: The ingredients for making dynamite
blasting cap consists of an aluminum cylinder
bombs (Guidote et al. 2001).
containing a small amount of explosives on one
end and a safety fuse on the other. Contrary to gun powder, the nitrates in the fertilizer will
not explode without being detonated by the blasting cap. Potassium nitrate is easily
accessible, as this compound is commonly used by mango contractors as a flowering agent
and fertilizer. These agricultural users may buy no more than 50 kg of nitrate at a time.
(Guidote et al. 2001). Nitrate-based fertilizers in powder form are also used legitimately to
make explosives for mining, construction and quarrying. There are no limits to the
quantities that licensed blasters may buy, as projects vary in size (Guidote 2001). For
instance, in 1999 more than 11,000 metric tons of nitrate-based fertilizers was imported to
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the Philippines legitimately, a substantial portion of which ended up in the black market
through several channels (Guidote 2001). The town of Talisay, Cebu is home to a large,
specialized, lucrative blasting cap industry, carried out in the backyards of many families.
From Talisay the blasting caps are distributed by a sophisticated network of financiers,
contractors, subcontractors, dealers and sub-dealers to as far away as Malaysia and
Indonesia (pers. comm. Dela Victoria 2001).
Blast fishing assures a high catch per unit effort. The underwater explosion sends shock
waves in all directions and the most vulnerable are the fishes with swim- or air bladders, i.e.
most bony fishes, as the air bladders are ruptured by increased pressure from the shock
wave (Saila et al. 1993).
Not all of the blasted fishes are collected for sale or consumption. Some are taken by
currents, eaten by predatory fishes, birds or invertebrates (Jennings and Polunin 1996), or
sink to irretrievable depths. The method is also indiscriminate, resulting in a “side-kill” of
e.g. invertebrates, fish and coral larvae, non-target and juvenile fishes (Pet-Soede and
Erdmann 1998).
The impact of the blasts depends on the structure of the targeted reef. Patchy reefs are more
vulnerable to damage by blast fishermen as they are systematically targeted by the
fishermen (McManus et al. 1997). As schools of fish are targeted visually, blast fishing
often occurs on shallow reefs, where damage to the coral benthos is largest. However,
dynamite is also used in targeting deeper-water species (McManus et al. 1997).
A normal blast detonated near the bottom will typically leave a crater in the coral reef with
a radius of 0.5-1.5 m², although gallon-sized bombs may leave craters in the reefs of 5 m2 or
more (McManus et al. 1997), and the resulting destruction influences the productivity of the
reef (see Figure 6.4). A deteriorated reef can only produce around one-tenth of that of a
pristine reef (Gomez 1997) and the impact is
lasting: Dynamite fishing kills not only the
corals, but turns the substrate itself into “rolling
rubble”, which constitutes an unsuitable settling
ground for the planula larvae of the coral
organisms (pers. comm. Alcala 2001; Pet-Soede
and Erdmann 1998). If the planula larvae have
difficulty settling on the destroyed reef substrata,
Fig. 6.4: Blast fishing physically alters the reef
it may take many decades for the reef to recover.
(Photo: M.D. Moore,
http://www.ecoreefs.com/damage.shtml).
The recovery of the reef also depends on factors
such as competition for space with other
organisms and rates of siltation (McManus et al. 1997). Saila et al. (1993) found that it can
take up to 100 years before a dynamited reef is completely recovered.
According to Licuanan and Gomez (2000) the incidences of blast fishing have gone down
in most parts of the country in the 1990´s, mainly due to increased awareness in the fishing
communities of the damaging effects, the establishment of marine protected areas, better
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opportunities for mariculture and, ultimately, the depletion of target fishes. However, the
method has spread to other parts of the Philippines like Palawan, Basilan, Zamboanga and
Mindanao that are places characterized as still having relatively healthy coral reefs.
6.2.2

Cyanide fishing

Sodium cyanide and other poisonous substances such as chlorine or poisonous plants, are
used in Philippine fisheries for the stupefication and capture of live fishes for the export of
ornamental aquarium fishes to Europe and North America and live fishes for consumption
in Chinese restaurants in countries such as China, Hong Kong, Singapore and Taiwan
(Bryant et al. 1998). The trade of marine ornamental fishes began in the late 1950’s
(Baquero 1999 in Hernandez 2000) and the use of cyanide started in the 1960’s (Bryant et
al. 1998).
The most common method consists of dissolving cyanide tablets in a squeeze-bottle
containing saltwater, whereafter the cyanide fisherman squirts some of the contents of the
bottle in the vicinity of the target fishes (McManus et al.
1997) (see Figure 6.5). In many cases this activity takes place
on deeper reefs, requiring the fisherman to use a kompresor
(air-compressor), which supplies air from the boat to the sea
floor. This dangerous method is known as hookah-diving (see
Figure 6.6). Hookah-divers often suffer from decompression
sickness, or “the bends”, and often breathe in poisonous air
Fig. 6.5: A cyanide fisher using
from faulty compressors. It is estimated that there are
cyanide to catch live fish (Photo:
V. Pratt, International Marinelife
approximately 4,000 full-time cyanide fishermen in the
Aliance, in Bryant et al. 1998).
Philippines (Barber and Pratt 1997).
According to Barber and Pratt (1997), the Philippine reefs have been exposed to
approximately 1 million kg of sodium cyanide since the 1960’s, and presently the amount
added annually to the reefs is estimated to be 65 tons (Pelicier 1998 in Nañola and Aliño
1999). According to Nañola and Aliño (1999), only a small part of the 6.3 million live
fishes exported by the Philippines in 1996 was caught using methods that do not damage the
reefs, such as hand nets or hook and line. According to
resident chemist Glenn Tuason of the Cebu City Cyanide
Detection Laboratory (pers. comm.), submitted fishes
normally test positive for cyanide in 12-15% of the samples,
but in the Spring of 2001 100% of the tested fishes had
contained traces of cyanide.
Fig. 6.6: Hookah-diver (Photo
courtesy of David and Lucile
Packard Foundation).

The concentrations used to capture live fishes can be deadly
to most of the non-targeted marine organisms, including
hard and soft corals (Erdmann and Pet-Soede 1996). Mortality of corals directly exposed to
cyanide has been shown to be around 1-10%, but there is considerable uncertainty regarding
these figures (McManus et al. 1997).
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As fishes seek refuge in crevices, some cyanide fishermen carry tools to break open the
corals in order to retrieve the fishes, thus adding to the destruction related to this fishing
method.
6.2.3

Muro-ami

Muro-ami is a type of drive-in-net reef fishery, in which swimmers use weights on vertical
scare lines to drive fishes into a bag-net flanked by wings, which is anchored onto the reef
by divers (Figure 6.7). When the net is spread out, swimmers move towards it, lifting and
dropping the scare lines, banging the weights on
the corals. As the fishes are are driven into the
net by the diminishing arch of swimmers, the
net is freed from the coral and pulled in. The
scale of this fishing technique varies from mini
muro-ami, which involves around 10 fishermen
to commercial scale muro-ami, which involves
sometimes hundreds of fishermen.
Fig. 6.7: Commercial scale muro-ami fishing
(After Corpuz et al. 1983a in McManus 1996).

As this method is illegal due to the destruction
of corals, enormous effectivity and nonselectivity, as well as a history of using child
labor, many commercial muro-ami operators
have switched to using air-bubbles from air-compressors instead of weighted scare lines, a
method called paaling. The fact that paaling is a legal fishing method outside the 15km
municipal zone has been criticized by many, as paaling is extremely effective, raising
concerns about overfishing (pers. comm. Mayo-Anda 2001).

6.3 Coastal development
Development of any kind on the terrestrial part of the coastal zone, or even many kilometers
away from the coastal zone, can have immense negative impacts on nearshore ecosystems if
precautions are not taken.
Expert groups say that sewage, organic matter, nutrients, particles, etc. have been
collectively ranked as one of the most severe and widespread problems causing degradation
of productive coastal habitats in coastal and marginal tropical seas (UNEP 1988 in Lundin
and Lundén 1993). These are usually invisible to the eye but have disastrous effects if
ignored.
6.3.1

Sedimentation and pollution

Sedimentation from sources such as soil erosion and coastal construction pose a widespread
threat to coral reefs. Reefs are killed by increased water turbidity, blocking light needed for
zooxanthellate photosynthesis and sometimes even burying reefs in sediments (Pauly and
Thia-Eng 1988), which may lead to a reduced ability of coral larvae to settle (Rogers 1990
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in Hawkins and Roberts 1994). Effects of sedimentation on corals depend, among other
things, on the growth form and the ability of the coral organism to extend its polyps above
the colony surface (Hodgson and Dixon 1988, 1992 in Hodgson 1997).
Experiments carried out in 1986 by Hodgson (1997) in Bacuit Bay near El Nido, Palawan
showed an increased sedimentation as a result of logging activities (which were stopped in
the area in 1992). The sedimentation inside the bay was 60 times higher than at the mouth
of the bay, with a significant positive correlation between loss of live coral cover at each
station and mean sediment deposition.
The amount of live coral and number of coral species declined significantly at all measured
stations affected by increased sedimentation (Hodgson 1997). Local residents of El Nido
also consider the now illegal logging activities a major threat to the marine resources (pers.
comm. Piemonde, Estefano 2001).
Sewage from human communities and nutrient run-off from agriculture may result in
eutrophication. Algal blooms in tropical coastal waters are much more common now than
some decades ago, in the South China Sea, for example (Gomez et al. 1989 in Lundin and
Lundén 1993). Algal blooms, as well as sediments from erosion, block the sunlight that is
necessary for the coral’s zooxanthellae to survive. Very high nutrient concentrations can
cause direct toxic effects on reef organisms (Björk et al. 1995). In addition, the settling of
coral planula larvae has been shown to decrease with increasing eutrophication (Björk et al.
1995).
6.3.2

Tourism

Tourist industries of the world are often centered around unique and diverse natural
attractions such as healthy coral reefs. In the Philippines the tourist industry is concentrated
along the coastline due to beautiful beaches and a well developed scuba diving industry
(pers. obs.). In the case of the tourist industry, the term “carrying capacity” refers to the
amount of tourists and tourist activities the area can support without degradation (White
1996). A well-planned development can lead to a larger carrying capacity, whereas
improper management leads to a smaller one (White 1996).
Pattaya Beach in Thailand, Hikkaduwa in Sri Lanka (White 1996) and Boracay Island in the
Philippines (pers. obs.) are prime examples of the consequences of overdevelopment
without consideration of the coastal environment. In these cases, widespread effects can be
seen, ranging from bacterial pollution to algal blooms. In the end the result is a decrease in
tourists willing to visit these places.
In the Red Sea, one of the main tourist activities is scuba diving and snorkelling (Hawkins
and Roberts 1994), as is the case in many parts of the Philippines, albeit on s much smaller
scale This has led to destruction of corals by tourists from kicking of fins, groping of corals
and damage from dive-boat anchors. Once weakened by these effects, coral communities

Coral Reef Resource Management in the Philippines

37

become susceptible to e.g. algal infestation (Meesters and Bak 1993 in Hawkins and
Roberts 1994).
The uncontrolled sale of underwater souvenirs to tourists may cause an imbalance in reef
ecosystems. Reefs off the coast of Hurgharda in Egypt have shown an increasing amount of
sea urchins, presumably due to the overcollection of natural predators such as triggerfish
(Balistidae), pufferfish (Tetraodontidae) and porcupinefish (Diodontidae) (see Appendix A)
for the souvenir industry (Hawkins and Roberts 1994). The trumpet triton (Charonia
tritonis), a gastropod and one of the only natural predators of the destructive, corallivorous
crown-of-thorns seastar (Acanthasther plancii), is also gathered in large amounts on Asian
reefs for sale to tourists and shell collectors (pers. obs.).
6.3.3

Mangrove deforestation

One of the habitats often suffering from development in the coastal zone is the mangrove
forest (see Figure 6.8). A Philippine study showed a correlation between mangrove area in
hectares and marine municipal fish species catch (Primavera 1991), stating that a reduction
of total mangrove area sooner or later will
lead to decreasing fish catches (Primavera
1991; Lundin and Lundén 1993). An
important function of the mangroves related
to the condition of coral reefs is the trapping
of sediments that are washed into the coastal
areas (Bryant et al.1998). The mangroves
also constitute the nursery ground for,
among other fishes, important commercial
Fig.6.8: Mangrove swamps in Sabang, Palawan
reef fishes such as snappers (Lutjanidae),
(Photo: Janne Dalby).
jacks (Carangidae) , emperors (Lethrinidae)
and rabbitfish (Siganidae) (see Appendix A) (Polunin et al. 1996). One other important
function of the mangrove swamp is that it is a primary producer in the coastal ecosystem.
Mangroves export organic matter consisting of detritus to reef areas, where it contributes to
the production of coral reef communities (White 2001).
Total mangrove area has decreased from 450,000 ha in 1920 to less than 150,000 ha in 1988
(White and Cruz-Trinidad 1998). The major cause of this loss is the conversion of
mangrove areas into fishponds for aquaculture. This conversion, which reached a peak
during the 1950’s and 1960’s, was in fact promoted by the government (Primavera 1995).
The second-most important threat to mangroves is the cutting of mangrove trees for fuel
and construction by local communities. This can have a devastating effect, because areas
degraded by such overexploitation are more likely to be classified as disposable land which
can legally be converted into fishponds (White and De Leon 1996).
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6.4 Climate change and coral bleaching
As coral reefs thrive in environments that are stable, with very few diurnal or seasonal
fluctuations, rises in sea surface temperatures may result in hard corals expelling their
symbiotic zooxanthellae, which give them
their radiant colors, leaving them in a
”bleached” white state (see Figure 6.9)
(Hoegh-Guldberg 2001). Bleached corals
have lowered resistance to other stresses and
in some areas coral reproduction is strongly
reduced (Hoegh-Guldberg 2001).
Strong bleaching episodes coincide with
periods of relatively high sea surface
temperatures and are associated with
disturbances to the El Niño Southern
Oscillation (Mann and Lazier 1996). The El
Niño phenomenon is not a permanent state,
yet over the last century there has been an overall sea surface temperature increase of
around 1º C in the tropics and temperatures are now increasing at a rate of 1-2º C per
century (Hoegh-Guldberg 2001). Bleaching may occur at local scales (e.g. parts of reefs) or
at geographic scales that can involve entire reef systems and geographic realms (HoeghGuldberg 2001).
Fig. 6.9: Bleached Acropora coral (Photo by L.
Benvenuti in http://www.accessnoaa.noaa.gov/
jun1501/oncamera.html).

According to Jones and Hoegh-Guldberg (2001 in Hoegh-Guldberg 2001), bleaching is due
to a lowering of the sensitivity of zooxanthellae to photoinhibition, the details of which are
beyond the scope of this thesis. Light simply becomes dangerous for corals and their zooxanthellate endosymbionts under temperatures higher than normal.
During spring and summer of 1998, massive coral bleaching and subsequent mortality
ocurred throughout the Indo-Pacific. The start of the bleaching event was caused by an
exceptionally large El Niño event. Philippine reefs were hit hard with coral bleaching,
hurricanes and a Crown-of-thorns seastar (Acanthasther plancii), outbreak all in the same
year (Pet-Soede 2000). Ocean temperatures of 33-34º C were reported, and bleaching went
as deep as 28 m, with up to 75% of coral communities bleached in some areas (Wilkinson
1998 in Pet-Soede 2000).
Evidence points to an increase in the frequency of mass bleaching events until the year
2020, where bleachings will become a seasonal phenomenon in areas such as Southeast
Asia, the Carribean and the Great Barrier Reef (Hoegh-Guldberg 2001). Coral reef
communities are predicted to be replaced by algal communities in areas hard hit by
bleaching (Hoegh-Guldberg 2001), as in El Nido, Palawan (pers. obs.) (Chapter 13). The
ability of corals to adapt or acclimatize to higher temperatures is very little understood.
Because of increasing intensity and scale, mass bleachings are considered a major threat to
the general health of the world’s coral reefs.
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6.5 Current status of Philippine reefs
Although the Southeast Asian region, including the Philippines, only occupies 2.5% of the
ocean surface, it contains 30% of the world’s coral reefs. Climate, oceanographic and
geological conditions in the region are favorable for coral growth and the result is an
unparalleled species richness (Chou 1998).
The Philippines can be divided into two zones, depending on the distribution of marine
taxa. The Western zone faces the South China Sea and is an area of high biodiversity. The
Eastern zone on the Pacific Ocean side of the Philippines, is an area of lower diversity
(DENR and UNEP 1997).
The Philippines can be divided into yet another 5-6 subregions depending on the
distribution of coral life forms and their associated fishes (Aliño et al.1993 in DENR and
UNEP 1997). Central Visayas, Northern, Central and Southern Luzon, and Mindoro are
among the regions with the highest biodiversity
(Aliño et al. 1993 in DENR and UNEP 1997).
Faunal distributions in the Southeast Asian
region are often centered upon the Philippines
(Wallace 1999 in Licuanan and Gomez 2000).
The Philippine marine and coastal habitats have
at least 4,951 species of marine plants and
animals. The majority of these consist of fishes,
Fig. 6.10: The Status of Philippine Reefs
non-coral invertebrates and seaweeds. The
(Gomez et al. 1994).
Philippines has 27,000 km2 of coral reefs
(DENR and UNEP 1997), and having approximately 4,000 species, these are the most
biologically diverse of the coastal marine habitats. Among these species are more than 400500 scleratinian coral species (Chou 1998).
Most of the reefs in the Philippines are fringing reefs varying in length from a few meters to
5 kilometers, covering a total of 27,000 km2 (Chou 1998). In order to classify the condition
of these reefs, they are defined in an often-cited report by Gomez et al. (1994) as being in
"poor", "fair", "good" or "excellent" condition. These terms are dependent on the percentage
of live hard and soft coral cover on the given reefs. "Poor" reefs have an estimated live coral
cover of 0-24.9%, "fair" reefs have 25-49.9% live coral cover, "good" reefs between 5074.9% and "excellent" reefs 75-100% live coral cover.
In the overall estimates based on surveys performed from the late 1970's to 1990,
approximately 5.3% of Philippine coral reefs were estimated to be in "excellent" condition,
25.2% were estimated to be in "good" condition, 39.1% "fair" and 30.5% "poor". Estimates
from 1990-1999 show that the percentage of "excellent" reefs has decreased to 4.3%, with
27.5% "good" reefs, 41.6% "fair" reefs and 26.6% "poor" reefs (see Figure 6.10) (Gomez et
al. 1994; Licuanan and Gomez 2000).
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In a paper comparing endemism of 3,235
species of reef organisms (fishes, corals, snails
and lobsters) (see Appendix B) with known
anthropogenic threats to reefs such as the ones
described in this chapter, Roberts et al. (2002)
found the coral reefs of the Philippines to be
the World’s number one marine biodiversity
hotspot, i.e. an area rich in marine species
found only in small areas and therefore highly
vulnerable to extinction. Alarmingly, the
Philippines also ranks first on a list of known
threats to reefs in centers of endemism (see
Figure 6.11) (Roberts et al. 2002). The
Fig. 6.11: The Philippines is a center of marine
combination of being a center of marine
endemism and under the highest level of threat
(Roberts et al. 2002).
endemism and having the highest level of
threat to reefs places the Philippines at the top
of global priority areas for coral reef conservation.

6.6 Anthropogenic impacts on the coral reefs of Camotes Islands, Cebu
Nowhere in our field studies did we come across an area so heavily riddled with the effects
of ongoing destructive fishing methods as in the Camotes Islands. In fact, for decades the
fishermen of these islands, and in particular barangay Daan Paz, have been infamous for
their dynamite fishing.
Camotes Islands, situated in the Camotes Sea with Cebu to the west, Southern Leyte to the
east and Bohol to the south, is made up of the islands of (from west to east) Pacijan, Poro
and Ponson. The group of islands has approximately 75,000 inhabitants (NSO 1999 in
Ansula et al. 2001) and is part of the Province of Cebu. There are four municipalities in the
islands: San Francisco, Tudela, Poro and Pilar.
6.6.1

Threats to the coral reef resources

During a stay in the Camotes Islands, we had the opportunity to join the Philippine National
Police Maritime Group (PNPMG) of Region 7 (Central Visayas) on a (heavily armed)
”seabourne patrol”. At midnight we boarded a banca, which was borrowed from a resident
of barangay Daan Paz, as the PNPMG did not have their own patrol boat. We were told to
expect illegal commercial fishing boats and compressor/cyanide fishermen while it was
dark, and dynamite fishermen after sunrise. As the entire area was aware of police presence,
we did not run into any illegal fishermen while it was dark. As dawn approached, however,
we began to hear the hollow explosions coming from dynamite fishermen further down the
coast. As we approached the area, the fishermen rapidly paddled their small bancas to shore
and disappeared. One elderly fisherman was apprehended and his basket searched. No
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Fig 6.12: An Officer from the
Philippine National Police
Maritime Group finds a net with
“dynamited” fish
(Photo T.K. Sørensen).

fishes were found, as he had hidden his net under a rock
underwater. In his basket, however, was a plastic bag with
crushed tubli, the roots of a poisonous vine used to stun
fishes. His catch was, to our amazement, found by the police
officers within minutes (see Figure 6.12). A specimen was
filleted, and the flesh found to be mutilated and bloody, a sure
sign of dynamite fishing. The fisherman was arrested for the
possession of noxious substances and fishes caught with
explosives.

The marine and coastal resources of Camotes Islands have
been under severe pressure from all kinds of illegal fishing for
several decades. This can be easily confirmed by random underwater observations. The
location of and the currents surrounding the islands lead one to the assumption that corals
would thrive in the shallow areas, but all one can see is a wasteland, completely void of fish
and corals (pers. obs.). There is debate as to whether or not e.g. dynamite fishermen fit the
description of being forced by desperation to use illegal fishing methods in order to feed
their families (e.g. Sievert 1999). In the resource-depleted Camotes Islands of today, this
description seems to fit quite well.
In Spring 2001 all the coastal law enforcement practitioners of Region 7 gathered in Cebu
in order to discuss law-enforcement issues of the Camotes Islands. The outcome was a map
showing the locations of illegal activities that they had observed (see Figure 6.13). Among a
myriad of other illegal activities, the map shows intrusion of commercial fishing vessels
into municipal waters, illegally extracted aquarium fishes and widespread dynamite fishing.
Dynamite fishing was introduced in the area in the 1940’s and has since become a rampant,
“traditional” fishing method in the area (pers. comm. CRMP, BFAR Region 7 and Piquero
2001). Blasting caps are easily accessed, as they are manufactured in nearby Talisay in
Cebu. Hookah, or compressor fishing using cyanide and other poisons also takes place in
the area.
Commercial fishing boats from Camotes Islands and neighboring regions illegally intruding
and overfishing the municipal waters of Camotes Islands is another very big issue (pers.
comm. CRMP, BFAR Region 7, PNP Maritime group), because these boats trawl the
waters, very efficiently removing fish which otherwise could have been caught by the
municipal fishermen.
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A representative of PNPMG informed us that commercial fishing vessels, in order to evict
the regulations on mesh sizes of nets, use three layers of the allowed size, whereby the
actual mesh size is diminished. Several cases have been reported from the Camotes Islands:
Politically, no support is given to the municipal fishermen from the municipality of San
Francisco, where the mayor (2001) supposedly is the owner of a big fishing fleet. Further,
we were told that he is a relative of the local police captain, who is not taking action to stop
the mayor from fishing his ”own” municipal waters.

Fig.6.13: Map of Camotes Islands coastal law enforcement issues as perceived by members of CLEAR7 (Source:
CRMP 2001).
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Institutions involved in coral reef resource management

In the following we will introduce the most important institutions involved in the
management of Philippine coastal and coral reef resources. These are National Government
Agencies and Local Government Units (provinces, municipalities and barangays),
Universities, NGO’s and Coastal Communities/Peoples’ Organizations. The actual
legislation relevant to coastal resource management will be presented in Chapter 8. Some
references will be made to these laws in the present chapter.

7.1 Introduction to government units
The Department of Environment and Natural Resources (DENR), the Department of
Agriculture - Bureau of Fisheries and Aquatic Resources (BFAR) and the Local
Government Units (LGU’s) are all involved in the management of Philippine coastal and
coral reef resources. Since the passing of the Local Government Code in 1991, an important
decentralization of political power to the LGU’s regarding resource conservation and
management has taken place.
There are overlapping responsibilities between DENR and the Bureau of Fisheries and
Aquatic Resources (BFAR), which perhaps is due to their common institutional history. The
first Department of Agriculture and Natural Resources (DANR) was created in 1901
(Department of Agriculture 2002). In 1963 the Philippine Fisheries Commission was
created with the implementation of Republic Act 3512. In 1974 DANR was divided into the
Department of Agriculture (DA) and the Department of Natural Resources (DNR), but the
Commission remained under the administration of DNR. The Commission had evolved
over the years, and under the Fisheries Decree of 1975 (PD No. 704), the Commission, now
called the Bureau of Fisheries and Aquatic Resources (BFAR), exercised jurisdiction and
assumed responsibility over the formulation, administration and implementation of fisheries
policies, regulatory measures, licensing, research, and statistical information gathering
regarding all aquatic resources in the Philippines, with the exception of municipal waters,
which were under the jurisdiction of the local government units. It must be noted, however,
that any municipal or city ordinance regarding fishing and fisheries was to be approved by
BFAR at the national level.
In 1984, under EO 967, BFAR was moved from the Ministry of Natural Resources to the
Ministry of Agriculture and Fisheries (Department of Agriculture 2002). Functions such as
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the management of coastal and marine habitats remained in the hands of DNR (Present
DENR). In 1986, under EO 116, BFAR was moved to the food production group of the
Department of Agriculture (DA) and became a staff bureau, with its main function areas
now being food security and poverty alleviation, as well as the development and well-being
of the fishing industry and those involved in said industry (DENR et al. 2001b). In 1998
the Fisheries Code reconstituted BFAR as a line agency under DA, which meant that it
could establish provincial and municipal offices. BFAR is regarded as the principle agency
concerned with fishery resource management. The Administrative Code of 1987 (EO 292)
assigned both DA and DENR functions concerning the conservation of fisheries and aquatic
resources.
7.1.1

Department of Environment and Natural Resources (DENR)

DENR has a very broad mandate over resource conservation and management in the
Philippines: According to The Administrative Code of 1987 (EO 292), DENR has the
primary responsibility over the implementation of the following Policy of the State: “...to
ensure for the benefit of the Filipino people the full exploration and development as well as
judicious disposition, utilization, management, renewal and conservation of the country’s
forest, mineral, land, waters, fisheries, wildlife, off-shore areas and other natural
resources...”(Sec.1 Title XIV).
The structural organization of DENR was defined in “The Reorganization Act of the
Department of Environment and Natural Resources” (EO 192) of 1987. An important
change carried out then, compared to the former organization of the Department, was the
downgrading of the line bureaus to staff bureaus and the decentralization of most of the line
functions to the regional, provincial and community offices (DENR 2002). This form of
decentralization is usually referred to as “deconcentration” (Eaton 2001). Table 7.1 presents
the staff sectoral bureaus of DENR and the most important functions, including programs,
pertaining to the management of coastal resources.
There are three agencies/corporations attached to DENR: The National Mapping and
Resource Information Authority (NAMRIA), the Natural Resource Development
Corporation and the Laguna Lake Development Authority. For coastal management issues,
NAMRIA is important, since it is the institution responsible for mapping and delineating
the municipal waters.
One of the important laws being implemented by DENR is the National Integrated
Protected Area System Act – or NIPAS Act of 1992 (RA 7586). This is an act providing for
the establishment of protected areas, including seascapes, and encompasses all nationally
declared protected areas (RA 7586 Sec.2). Other important functions of the DENR include
the conservation of marine mammals and the implementation of the CITES Convention
(together with BFAR), the Convention on Biological Diversity, the RAMSAR Convention
and other global conventions and treaties.
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Environment
Program –
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Table 7.1

The structure of the Department of Environment and Natural Resources (Based on EO 192; DENR
2002b)

At the operational level the line functions are decentralized to three levels, namely the
regional, provincial and community level. DENR has 15 regional offices, 73 Provincial
Environment and Natural Resources Offices (PENRO’s), and 171 Community Environment
and Natural Resources Offices (CENRO’s). These field offices, among other functions,
implement laws, programs, projects, rules and regulations of DENR, as well as develop
long term plans for the conservation, utilization, and replacement of natural resources, and
provide assistance to the LGU’s. CEP has a total of 78 coastal project sites distributed in the
15 regions of the country (CEP 2000). 11 of the CEP project sites are protected under the
NIPAS Act and the ones that are not under this act are, according to the director of the
program, Mr. Florendo Barangan, characterized by being community based, with one of the
main activities being capacity building of coastal communities. Regarding LGU’s, the role
of DENR in coral reef resource-related issues is to monitor the implementation of the
functions devolved to the LGU’s, and DENR is mandated to set aside decisions by the
LGU’s that are not consistent with national policies. Further, through the regional,
provincial and community offices, DENR shall provide technical assistance packages and
training to the LGU’s in order for them to develop capabilities in the enforcement of
environmental laws, in the management of protected areas and wildlife, and in ecosystems
research and related activities (DENR Administrative Order No. 30 of June 1992 regarding
the devolution of certain DENR functions, programs and projects to the LGU’s).
One of the Department’s foreign-assisted projects is the Coastal Resource Management
Project (CRMP). CRMP, like CEP, is under the Protected Areas and Wildlife Bureau. This
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is a 6-year technical assistance project funded by the United States Agency for International
Development (US-AID) working in several provinces. CRMP has had much influence on
coastal resource management in the Philippines, working as a parallel agency to DENR.
The project was due to terminate by the end of 2001, and CRMP was to hand over the
components of the project to DENR, but at the time of press, CRMP had not yet been
phased out, and there had been talk of an extension (pers. comm. Green 2002).
7.1.2 Department of Agriculture–Bureau of Fisheries and Aquatic Resources
(BFAR)
BFAR is the line bureau of DA, which concentrates on fisheries and aquatic resources. As
opposed to the conservation objectives of the DENR, the overriding aim of BFAR is to
achieve food security by optimizing the extraction of marine resources:
According to Title IV of the Administrative Code of 1987 (EO 292), the Department of
Agriculture shall “... promote the well being of farmers including... fishermen ...by
providing an environment in which they can increase their income, improve their living
conditions and maximize their contribution to the national economy. Towards this end the
State shall...enhance the production of...fisheries...by optimizing the use of resources and by
applying modern farming systems and technology in order to attain food security...” (Sec.
1). The Department shall ”... provide integrated services to farmers, fishermen and other
food-producers on production, utilization, conservation and disposition of agricultural and
fishery resources” (Sec. 3).
The mandate of BFAR is defined in the Fisheries Code of 1998 (RA 8550). BFAR is
divided into 6 technical divisions, of which the Fisheries Resource Management Division is
the one dealing with coastal resources.
After the decentralization in 1991, the Bureau was no longer mandated to implement
government planned, “top-down” CRM programs in the municipalities and the LGU’s were
from then on not obliged to consult with BFAR prior to implementing a program or a
marine reserve. Today the role of BFAR in the municipalities is to assist LGU’s in the
development of management plans for their municipal waters. Training and extension
services on various aspects of CRM are provided, and LGU’s are, upon request, assisted in
the establishment of fish sanctuaries through site evaluation studies, monitoring, etc. All
BFAR-assisted MPA’s must therefore be community based and under the sole
responsibility of the LGU. According to BFAR in Region 7 (Central Visayas) (pers. comm.
Flores 2001), the MPA- initiatives of LGU’s are on the rise, and the CRM Departments are
among BFAR’s busiest. In Region 7, however, they only have three divers trained to assess,
designate and monitor all MPA’s and proposed MPA’s in a region consisting of four
relatively large provinces, markedly delaying the progress of MPA establishment. The
Bureau also assists in the organization of Fisheries and Aquatic Resources Management
Councils (FARMC’s) (RA 8550 Sec. 69) and provides services to these as well as LGU’s
and fishermen’s associations in the conduct of resource studies and research, from which
local fisheries management can be measured (RA 8550 Sec. 65). Another role of BFAR is
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to provide logistical and institutional assistance to the organization and operation of fishery
law enforcement task forces at the local level, including the establishment of cyanide
detection laboratories and the inspection of fish catches at local fishmarkets (pers. comm.
Arcamo 2001; RA 8550)
DA and BFAR are implementing an Asian Development Bank (ADB) funded project, the
Fisheries Resource Management Project (FRMP) (1998 to 2003) working in 100
municipalities in 18 priority bays with a focus on nearshore fisheries. The FRMP is a
follow-up of the Fisheries Sector Program, which was implemented from 1990 to 1995.
7.1.3

Local Government Units

The local government units in the Philippines consist of barangays, municipalities and
provinces. A municipality is a cluster of barangays and a province is a cluster of
municipalities (see Figure 7.1). The barangays are the traditional Philippine political
subdivision from before the Spanish colonization. The official name for the head of a
barangay is an elected punong barangay or ”barangay chairman”, although they are
commonly referred to as barangay captains or barrio captains. In a municipality it is the
elected mayor who is the head of local government, and at the provincial level, this position
is held by an elected governor. In municipalities and provinces, a vice mayor and vice
governor are elected, respectively. It should be noted that the 15 administrative regions are
not political units, and not considered LGU’s; only regarding the Autonomous Region of
Muslim Mindanao does the term have political implications. The delineation of the regions
took place in 1972 and was part of an effort to improve the efficiency of government
services in rural areas (Valdellon 1999).
The functions of local government officials regarding coastal resources are somewhat
similar. In barangays it is the duty of the chairman to enforce environmental laws and
ensure the protection of the environment within the barangay limits (RA 7160 Sec.389).
For mayors (RA 7160 Sec.444 (viii)) and governors (RA 7160 Sec.465 (3(v))), it is their
duty to ”adopt adequate measures to safeguard and conserve land, mineral, marine, forest
and other resources…” of municipalities and provinces, respectively. However, the
governor must always do this in coordination with the municipalities of the province. The
most important level of the LGU’s regarding CRM is the municipality, having jurisdiction
over its municipal waters (see Chapter 8.4.4).
For each level of local government there is a legislative body, or Sangguniang. For
barangays this body is called Sangguniang Barangay, for a municipality it is called
Sangguniang Bayan, and for a province Sangguniang Panlalawigan. Each of these consists
of an elected group of individuals and representatives of peoples’ groups (e.g. women,
agricultural/industrial workers, fishermen, disabled, poor, etc.), members of a youth council
(Sangguniang Kabataan), and in municipalities and provinces representatives from
government units one level down (see Chapter 8.3).
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National Government

79 Provinces (64 coastal)

1,496 Municipalities (832 coastal) and 113 Cities*

41,939 Barangays (Villages)

Fig. 7.1: National Government, provinces,
municipalities, cities and barangays in descending order of political hierarchy.
Provinces, municipalities and cities and barangays are local government units.
*A City has the same rights and duties as a municipality
(Based on data from http://dilg.gov.ph/lgus.html)

In municipalities and provinces, the role of these Sangguniangs with relevance to CRM is to
”…protect the environment and impose appropriate penalties for acts which endanger the
environment, such as dynamite fishing and other forms of destructive fishing…” (RA 7160
Secs. 447 (1)( vi) and 468 (1)(vi)).
7.1.4 Department of Science and Technology – Philippine Council for Aquatic and
Marine Research and Development (PCAMRD)
The Philippine Council for Aquatic and Marine Research and Development (PCAMRD) is
a sectoral planning council under the Department of Science and Technology. Its function is
to monitor aquatic and marine research and development projects, formulate strategies,
policies and programs for aquatic and marine science and technology and to generate
external funds. PCAMRD differs from DENR and BFAR in being more of a policy making
body, than an implementing body (pers. comm. Hermes and Zaragoza 2001)

7.2 Universities
The Universities have been on the forefront regarding coastal resource management.
Silliman University Marine Laboratory (SUML) in Dumaguete, Negros and the University
of the Philippines Marine Science Institute (UPMSI), Manila are important research
institutions in this aspect. A characteristic of the sections of the universities working on
CRM is that, although usually operating under the biology department, the focus on
sociopolitical aspects is considerable. UPMSI and SUML have their own CRM projects.
UPMSI is conducting an ongoing study in order to assess the biological effects of MPA’s,
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and SUML has been the driving force behind the establishment of the marine reserves at
Apo and Sumilon, which have been extremely influential in the conceptualization of MPA’s
(Alcala 2001). SUML continues to conduct research in this field.

7.3 Non-governmental organizations
A number of NGO’s, large and small, are working in the Philippines for the conservation of
the country’s natural resources and/or to improve the lives of the coastal population. The
NGO’s often cooperate with the municipalities on projects, which would typically include
awareness-building and the building of Peoples’ Organizations (PO’s) in the communities,
training in sustainable fishing methods, alternative or supplementary livelihood programs,
etc. In most CRM projects, NGO’s play a key role in community organization and
mobilization (Rivera and Newkirk 1997). The main advantage of the NGO’s over the
government agencies is their ability to gain the confidence of the communities. Some of the
NGO´s, like ICLARM, are large institutions, with an international focus and offices in
many countries. A list of the most important of the NGO’s working with CRM that we have
met during our research in the Philippines is provided below (Table 7.2).
NGO

Coral reef-related functions

•

Bohol Integrated Development Foundation
(BIDEF)

Community development, MPA establishment

•

Environmental Legal Assistance Center
(ELAC)

Legal assistance to fisherfolk

•

Haribon Foundation

Research, MPA programs

•

International Center on Living Aquatic
Resources Management (ICLARM)

Research, ICZM handbook, Reefbase and
Fishbase

•

International Marinelife Alliance (IMA)

Against destructive fishing methods, especially
cyanide fishing

•

Philippines Rural Reconstruction Movement
(PRRM)

CRM plans, socio-economic projects

•

WWF Philippines (KKP)

Biodiversity conservation

Table 7.2

Some important Philippine NGO’s relevant to coral reef management and their main working areas.

7.4 Coastal communities and Peoples’ Organizations
The coastal communities are important stakeholders in coral reef resource management and
the daily activities of these communities are usually the determining factor regarding the
state of their local coral reef resources. But even the small-scale fishing communities are
not homogenous as they most often represent a range of different interests and concerns
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(van Mulekom 1999). The establishment of a PO can be instrumental in the solving of
conflicts between the different “sectors” of the community (van Mulekom 1999). PO’s,
typically “small fisherfolk’s” organizations, can also be the driving force behind the
establishment of a protected area. Organized fishermen can push the passing of a municipal
ordinance (e.g. for the establishment of a marine reserve) and they are (sometimes as a
result of the establishment of an MPA) more likely to consider the municipal fishing
grounds as a “common resource” as opposed to an open access regime. The PO’s are
usually established at the barangay level with the assistance of an NGO or a national
agency.
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Legislation and enforcement

In this chapter we will present the legislation relevant to the protection of the coral reef
resources of the Philippines, especially the legislation pertaining to the establishment of
MPA’s. Following a summary of some important international treaties and agreements
relevant to marine and coastal areas (see Table 8.2), we will present the national laws, under
which we will include an example of how the interpretation of the laws can lead to dispute
between departments looking after their particular interest. We will provide two examples
of local legislation at the provincial level, and give a brief description of legislation at the
municipal (and barangay) level. Finally, we will present the different units responsible for
the enforcement of the laws, and some of the obstacles preventing proper enforcement.

8.1 Philippine Legislation – hierarchy of importance
The hierarchy of Philippine laws is presented in Table 8.1. All laws must be consistent with
the Constitution of 1987. Administrative Orders (AO) issued by the departments and the
Implementing Rules and Regulations (IRR) made by these departments form part of the law
itself. The superiority of laws of the same hierarchic level is determined by chronology, the
latest issuance being the more powerful (DENR et al. 2001b)
Types of issuances in descending order of superiority
•
•
•
•
•
•
•

Constitution
Republic Acts (RA) and International Treaties ratified by the Philippine Congress
Commonwealth Acts, Public Acts, Batas Pambasa (National Law)
Presidential Decrees (PD) issued during the Marcos era and Executive Orders (EO) of President Aquino
Presidential Decrees and Executive Orders not included above, Letters of Instruction and Presidential
Proclamations (PP)
Administrative Orders (AO)
Local Ordinances
Table 8.1 The hierarchy of Philippine legislation (DENR et al 2001b)

8.2 International conventions, treaties and agreements
There is a growing number of important international conventions, treaties and agreements
aimed at conserving marine and coastal environments (Agardy 1997), yet compared to
corresponding agreements designed for the terrestrial environment, there are still relatively
few (Agardy 1997; Salm et al. 2000).
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The use of protected areas (including marine) as a conservation tool is advocated by several
of the conventions and agreements, e.g. the Convention on Biological Diversity, the Ramsar
Convention and Agenda 21.
For decades, most conservation efforts in the Philippines have traditionally been aimed at
terrestrial habitats, i.e. rainforests, a fact underlined by the virtual non-existence of marine
biologists on the government payroll. The existence of international agreements that call for
the conservation of marine and coastal environments, and to which the Philippines is a
Party, has perhaps played a key role in the ongoing shift of focus, regarding conservation
efforts, to include the marine areas (pers. obs). The International Coral Reef Initiative
(ICRI), founded in 1995, is one example of member States and organizations solely
addressing the management of coral reefs and related ecosystems.
The Philippine Government is a State Party to several international environmental treaties
and global programs of action, the most important of which are listed and described in
Table 8.2. Ratification by the Philippines of these binding and non-binding agreements
legally and/or morally obliges the Philippine Government to incorporate said agreements
into the national legislation through Republic Acts, Executive Orders, etc. In the Philippine
setting, for example, the National Integrated Protected Areas System Act of 1992 is a direct
result of the 1992 Convention on Biological Diversity, to which the country is a Party.
Table 8.2

United
Nations
Conference
on
Environment
and
Development:
Agenda 21

List and description of several important coral reef-related international treaties, agreements and
conventions to which the Philippines is a Party.

The gathering of heads of states of 179 nations (including the Philippines) at the United Nations
1992 Earth Summit in Rio-de Janeiro, Brazil, resulted in Agenda 21, a forty-chapter action plan
to make development economically, socially and ecologically sustainable through the joint
efforts of all participating nations. Chapter 17: The Protection of the Oceans, All Kinds of Seas,
Including Enclosed and Semi-enclosed Seas and Coastal Areas and the Protection, Rational
Use and Development of Their Living Resources is of special relevance to coastal and coral reef
resources. This chapter recommends, among other things relevant to coral reefs, the prohibition
of destructive fishing practices (17.71) and the designation of protected areas (17.85),
advocating, as an overall concept, the use of Integrated Coastal Zone Management. Philippine
Agenda 21 is the local action plan for the implementation of Agenda 21.
While Agenda 21 is not legally binding, parties to the text have a strong moral obligation to
ensure its full implementation (de Fontaubert et al. 1996 in Agardy 1997).

United
Nations
Convention
on Biological
Diversity
1992

Ratified by the Philippine Senate in 1993. One of the outputs of the Rio Earth Summit in 1992,
this global treaty seeks to conserve and enhance the biodiversity resources of the world by,
among other methods, in-situ conservation through a system of protected areas. The National
Integrated Protected Areas System Act is one of the legal implementations of this treaty.
No specific reference is made to terrestrial or marine ecosystems, but in 1995 the non-binding
Jakarta Mandate was adopted, stressing the importance of the Convention on Biological
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Diversity of 1992 as a legal tool for promoting the conservation and sustainable use of marine
coastal biological diversity (Agardy 1997).
Management Authority: PAWB of DENR.

The United
Nations
Convention
on the Law of
the Sea
(UNCLOS)

United Nations Convention on the Law of the Sea. Signed by the Philippines in 1982 and
ratified in 1984. Dubbed ”a new constitution for the oceans” because it aims to regulate
practically all marine activities in any area of the sea. UNCLOS establishes an exclusive
economic zone (EEZ) of 200 nautical miles, over which coastal States have exclusive
jurisdiction. At the same time, coastal States are obliged under Articles 192 and 61.2 to
conserve and manage the living marine resources under their jurisdiction (Salm et al. 2000).
Agenda 21 declares in Chapter 17.1 that UNCLOS ”…provides the legal basis upon which to
pursue the protection and sustainable development of the marine environment and its coastal
resources.”

The Basel
Convention of
1989

Formulated in 1989 and implemented in 1992. Ratified by the Philippines in 1993. The Basel
Convention, under UNEP, aims to protect human health and the environment from hazardous
waste by reducing the movement, quantity and toxicity of hazardous waste (DENR and UNEP
1997; Salm et al. 2000).

The Bonn
Convention of
1979

The Convention on the Conservation of Migratory Species of Wild Animals of 1979, under
United Nations Environment Program (UNEP), was ratified by the Philippines in 1993. Parties
to the convention are enjoined to prohibit the taking of animals that are covered by the Global
Treaty on Migratory Species and to protect important habitats and reduce factors that are likely
to endanger affected species (DENR and UNEP 1997).

International
Union for the
Conservation
of Nature and
Natural
Resources
(IUCN)

The Philippines has been a member since 1962 (DENR and UNEP 1997). IUCN, also known as
the World Conservation Union, is an international body that monitors and assists the member
country’s efforts in protected areas management and establishment. Founded in 1948, IUCN
brings together 78 states, 112 government agencies, 735 NGO’s, 35 affiliates, and some 10,000
scientists and experts from 181 countries. Within the framework of global conventions IUCN
has helped over 75 countries to prepare and implement national conservation and biodiversity
strategies. IUCN advises the United Nations Educational, Scientific and Cultural Organization
(UNESCO) on all aspects for natural conservation sites (World Conservation Union 2002).
Convention Concerning the Protection of the World Cultural and Natural Heritage. Adopted by

World
Heritage
Convention

the General Conference of UNESCO in 1972 and ratified by the Philippines in 1985. Aims to
create international support for the protection and maintenance of sites demonstrating
outstanding cultural and natural heritage of outstanding value (UNESCO 2002). The Tubbataha
Reefs are an example of a marine World Heritage Site in the Philippines. Tubbataha is the
largest coral reef atoll in the Philippines, harboring a diversity of marine life equal to or greater
than any such area in the world (Arquiza and White 1999).
The World Heritage Convention is being handled by the Philippine Department of Foreign
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Affairs, as this is the focal agency for UNESCO (UNESCO 2002).

Washington
Declaration
on Protection
of the Marine
Environment
From LandBased
Activities

The
Convention
on
International
Trade in
Endangered
Species of
Wild Fauna
and Flora
(CITES)

UNEP Conference held in 1995, which was called for in Chapter 17 of Agenda 21, resulting in
the ”Global Programme of Action on the Protection of the Marine Environment from LandBased Activities” (GPA) (Salm et al 2000).
The GPA is not binding, but is rather a guideline of measures to be taken at the national,
regional and global levels. The GPA recognizes that many disturbances to marine areas are the
result of land-based activities. Parties are called upon to identify critical habitats, including
wetlands, coral reefs, seagrass beds, coastal lagoons, etc. and to protect these areas by applying
integrated coastal resource management, including the establishment of MPA’s (Salm et al.
2000; DENR et al. 2001b).
CITES entered into force in 1975 and was ratified by the Philippines in 1981. The objective of
CITES is to prevent international trade from threatening the survival of wild flora and fauna.
The international trade of over 40,000 species of animals and plants, including any products
made from them, is controlled or prohibited by the 151 States that are Parties to the Convention
(CITES 2001). Although CITES is legally binding, it does not take the place of national laws.
Rather, it provides a framework to be respected by each Party, which has to adopt its own
domestic legislation to make sure that CITES is implemented at the national level. In the
national legislation (RA 8550), there is a provision (Sec. 97) making it ”…unlawful to fish or
take rare, threatened or endangered species as listed in the CITES and as determined by the
Department (of Agriculture)…” (Licuanan and Gomez 2000).
Among Philippine CITES-listed coral reef organisms are giant clams (Tridacnidae spp.). All
Scleratinian corals in the Philippines have been listed in Appendix 2, which lists species that
are not necessarily threatened with extinction but that may become so unless trade is closely
controlled (CITES 2002). The exploitation and exporting of corals, however, is completely
banned in the Philippines (RA 8550 Sec.91 and FAO 202 (Series 2000)).
Management authority of marine species: BFAR (Marine mammals: DENR-PAWB)
Management authority of terrestrial species: DENR-PAWB
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Association of
Southeast
Asian Nations
(ASEAN)

ASEAN was established in 1967, with the Philippines as one of the founding nations, to
promote economic growth and development, peace and stability, collaboration and mutual
assistance among Southeast Asian Nations. ASEAN’s commitment to nature conservation and
protected areas management began in 1977 with the initiation of the ASEAN Sub-Regional
Environment Program through the support of UNEP. Among other agreements on the subject
of environmental protection are the Manila Declaration on the ASEAN Environment 1981,
Bangkok Declaration 1984, Agreement on the Conservation of Nature and Natural Resources
1985, The Kuala Lumpur Accord on Environment and Development 1990, Resolution on
Environment and Development 1992, Resolution on Environment and Development 1994 and
the Jakarta Declaration on Environment and Development 1997 (DENR and UNEP 1997;
ASEAN 2002).
All of these agreements more or less encompass common goals in conservation efforts of the
region, agreements on sustainable development and natural resource utilization as well as
regional strategies for the implementation of international treaties and agreements, e.g. Agenda
21 (ASEAN 2002).
Adopted in 1971, the Ramsar Convention has been in force since 1975. It is the first of the
global nature conservation treaties and is still the only one devoted to a specific habitat type.
Covers both freshwater and coastal wetlands- especially those important to migratory
waterfowl. With an intentionally broad definition of ”wetlands”, the Ramsar Convention has
great potential to catalyze coastal protected area development in signatory countries. According
to the Ramsar Classification System for Wetland Types, coral reefs figure as Number 3
amongst the categories of marine and coastal wetlands (RAMSAR 2002; Agardy 1997).
Parties to the Ramsar Convention are obliged to designate at least one wetland area of
international significance and take measures to protect it, and are encouraged to promote the
”wise use” of all other wetlands areas within their jurisdiction (RAMSAR 2002).

Ramsar
Convention
on Wetlands
of
International
Importance

Ratified by the Philippines on 8 November, 1994. The Philippines presently has 4 sites
designated as Wetlands of International Importance. 2 of these sites are marine (DENR and
UNEP 1997):
Olango Island Wildlife Reserve, Cebu: important area for migratory waterfowl. Contains intertidal sand and mudflats, mangroves, seagrass beds, coral reefs and islets.
Tubbataha Reefs National Marine Park, Sulu Sea: UNESCO World Heritage Site. Management
Authority Marine: BFAR
Management Authority Terrestrial: DENR

International
Coral Reef
Initiative
(ICRI)

ICRI was founded in the Philippines in 1995 as a partnership of nations and organizations
seeking to implement Chapter 17 of Agenda 21 and other international conventions and
agreements for the benefit of coral reefs and related ecosystems. ICRI has developed an ”ICRI
East Asia Regional Policy Agenda”, which focuses on climate change and marine protected
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areas. Member states must promote the establishment and effective management of MPA’s,
including marine reserves or ”no take areas” as well as ”multiple use areas”. ICRI developed a
”Call to Action” and ”Framework for Action”, whose main goal is to mobilize governments
and stakeholders to address threats to coral reefs (ICRI 2002; pers. comm. Wilhelmsson 2001).
The Philippines is one of the founding partners of ICRI and co-hosted a Regional
Workshop/Symposium for East Asia in April 2001 in Cebu City together with Sweden. As one
of the duties as an ICRI partner, the Philippines has established the Philippine Reef Database
(http://www.PhilReefs.org).

8.3 The Local Government Code of 1991 (RA 7160)
7.3.1 Decentralization
In spite of the existence of previous laws designed to bring about decentralization of powers
and functions to local government units (RA 5158 of 1967 and Batas Pambansa Bilang
(National Law No.) 337 of 1983), the local autonomy was merely cosmetic (Nolledo 2000).
It was the passing of the Local Government Code of 1991 (RA 7160) that truly
decentralized the administration.
With this act the management of natural resources became the shared responsibility of the
local government units (LGU’s) and the National Government (RA 7160 Sec. 3). Where
resource management had formerly originated from national government agencies as
programs and action plans, coastal local governments became the primary coastal resource
managers, and in many CRM issues the role of the national government agencies was now
to provide technical assistance upon the request of the LGU’s. DENR functions devolved to
the LGU’s, as well as the new role of DENR with respect to the LGU’s, were defined in
DENR Administrative Order No. 30 of 1992.
The issuance of licenses for the operation of fishing vessels under 3 tons and the
enforcement of fisheries laws in municipal waters were functions devolved from BFAR to
the municipal government units (Sec. 149). Other CRM related functions devolved were the
granting of fishery privileges, e.g. to erect fish corrals and oyster, mussel or other aquatic
beds within a definite zone of the municipal waters. The responsibility for the protection of
the environment from harmful acts such as dynamite fishing and the imposition of penalties
in relation thereto was also devolved to the LGU’s (Sec. 447, 1(vi)).
8.3.1

Establishment of marine protected areas under the Local Government Code

The Local Government Code enabled coastal municipalities to establish sanctuaries in their
municipal waters through the issuance of municipal ordinances. This undoubtedly
facilitated the establishment of marine sanctuaries all over the Philippines since, prior to the
LGC, it required the approval of BFAR (pers. comm. Green 2001). Another factor which
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led to an increase in local CRM initiatives and a greater efficiency of these is the fact that
NGO’s could approach LGU’s directly in the municipality of interest and assist these, rather
than being required to do so through the central government (Secs. 34-35).

8.4 The Philippine Fisheries Code of 1998 (RA 8550)
Republic Act 8550, also known as the Philippine Fisheries Code of 1998, provides for
”…the development, management and conservation of the fisheries and aquatic resources
integrating all laws pertinent thereto, and for other purposes”. Enacted under the Ramos
Administration (1992-1998), it became highly controversial, as it altered the institutional
structure of marine and coastal resource management in the Philippines; RA 8550
reconstituted BFAR as a line bureau directly under the Department of Agriculture (Sec. 64),
and the Bureau’s tasks were redefined (Sec. 65).
8.4.1

Fisheries and Aquatic Resources Management Councils

The Fisheries Code encompasses existing laws, e.g. Executive Order 240 of 1996, which
prescribes the creation of Fisheries and Aquatic Resources Management Councils
(FARMC’s) in every barangay, municipality and city as well as an overall National
FARMC (N-FARMC) (Article III). These councils must consist of persons from the
different sectors of and organizations relevant to the municipal fishing industry e.g.
fishermen, NGO’s, government officials and the private sector. The functions of the
FARMCs are many and varied, ranging from enforcement of municipal fishery rules and
regulations to advisory functions.
8.4.2

Establishment of reserves under the Fisheries Code

The Fisheries Code is a legislative landmark regarding the management of coral reefs and
other coastal resources. Section 81 states that the LGU’s, in consultation with the concerned
FARMC, where applicable, shall identify and automatically designate at least 15% of the
coastal areas in each municipality as a fish sanctuary. The identification of the area should
be based on the best available scientific data and in consultation with BFAR. Obviously, the
implications of Sec. 81 are very important, but as of June 2001, the process of designating
15% of the municipal waters had not begun.
Section 16 of the Fisheries Code states that LGU’s, in consultation with FARMC’s, have
the responsibility over the ”…management, conservation,…protection…of all fish and
fishery/aquatic resources within their respective municipal waters. The municipal/city
government may, in consultation with the FARMC, enact appropriate ordinances for this
purpose and in accordance with the National Fisheries Policy”. Rule 16.3 of the
Implementing Rules and Regulations of this Section describes the option of the LGU’s, in
consultation with BFAR, to enact Special Municipal Fisheries Ordinances, e.g. declaring
environmentally critical protected areas and sanctuaries not included in the supposed 15%
mentioned above. Many barangays and municipalities have been further encouraged to
establish small-scale sanctuaries (1-15 ha) on this basis. It is the role of the FARMC to
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recommend establishment of such marine protected areas. It is possible to establish an MPA
without a FARMC, but enforcement becomes very difficult, since a municipal ordinance
cannot be passed without the consent of the FARMC (pers. comm. Flores, 2001). In
Consuelo, a barangay in the Camotes Islands, we visited an MPA, which was not legally
protected, the reason for this being the fact that the municipality of San Francisco had not
established a FARMC, which in itself, according to the Fisheries Code, is against the law.
8.4.3

Protection of corals

The Fisheries Code defines a coral reef as being a ”…natural aggregation of coral skeleton
with or without living coral polyps, occurring in intertidal marine waters” (Secs. 4 and 13).
Section 91 of the same law, together with a more specific Fisheries Administrative Order
(FAO 202), prohibits the gathering, possessing, selling or exporting of coral species in any
form. Section 92 bans all fishing methods and gears (e.g. muro-ami, explosives, etc.) that
physically destroy coral reefs and other marine habitats. The Fisheries Code offers the legal
basis for protection of marine species that are rare, threatened or endangered (Secs. 11 and
97), and calls for the monitoring, control and surveillance of Philippine waters to ensure a
judicious and wise utilization and management of these on a sustainable basis (Sec. 14).
8.4.4 Conflicts between DENR and BFAR over the Fisheries Code
Overlapping responsibilities
The Fisheries Code is the most important law for the conservation and management of the
fisheries and coral reef resources of the Philippines. BFAR is the primary agency mandated
to implement the Fisheries Code, and DENR is the is the primary agency mandated to
“…develop, manage, conserve and promote the proper use of the environment and natural
resources”. The Fisheries Code therefore led to some conflicts between the two
departments. Especially the inclusion of the concept of integrated coastal area management
led to some jurisdictional problems between BFAR and DENR. The Fisheries Code states
in its Declaration of Policy (Sec. 2(f)) that it is the policy of the State ”…to manage fishery
and aquatic resources, in a manner consistent with the concept of an integrated coastal
area management in specific natural fishery management areas, appropriately supported by
research, technical services and guidance provided by the State…”. This section was
problematic because terrestrial ecosystems usually are the domain of DENR. Another
unresolved problem was, which department should manage the CITES protected species in
the marine environment.
In order to erase the overlapping functions of DA and DENR in the implementation of the
Fisheries Code, a Joint Memorandum Order was issued in 2000 (Joint DA-DENR MO
No.01, Series of 2000), identifying and defining the areas of cooperation and collaboration
between the two departments.
Delineation of municipal waters
The delineation/delimiting of municipal waters has for many years been a tug-of-war
between BFAR and DENR (pers. comm. Arcamo 2001) and the conflict was left unresolved
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by the Fisheries Code. It is an important conservation issue because the commercial fishing
boats with their efficient gear are considered a threat to the municipal fisheries (e.g. pers.
comm. Guidote 2001) On the one hand, BFAR wishes to reduce the extent of municipal
waters, allowing commercial fishing vessels to harvest the under-exploited fisheries found
within the waters of many municipalities; according to Sandra Arcamo of BFAR (pers.
comm. 2001), the topography of the Philippine coastline varies too much to be able to make
general rules and regulations regarding commercial fisheries in municipal waters. On the
other hand, DENR wishes to maintain the present limits, thus securing the protection of
municipal waters from commercial over-exploitation (pers. comm. Arcamo 2001).
There are two delineation scenarios (see Figure 8.1), which have been a topic of discussion
in recent years. The difference in the two is whether the 15 km limit should be measured
from the coastline of the mainland municipality or from the coastline of the farthest
offshore island of that municipality. The former is the view of BFAR and the latter the view
of DENR.
Prior to the Local Government Code, the outer boundary for municipal waters had been 3
nautical miles (approximately 5.5 km). The Local Government Code of 1991 then states in
Section 131r that the limit shall be measured by a line ”…parallel with the general coastline
and fifteen (15) kilometers from it.” According to sources at PCAMRD (pers. comm.), the
extension to 15 km was a tax based issue, i.e. a municipality with larger area could gather
larger portions of the Internal Revenue Allotment, and at the same time, a LGU could
collect fees for activities performed in this area. As coastal municipalities are the majority,
the result was an expansion of municipal waters.
The Fisheries Code of 1998 (Sec. 4 No.58) specifies that the limit shall be measured by a
line ”…parallel with the general coastline including offshore islands and fifteen (15)
kilometers from such coastline.” This still left room for the interpretation of whether or not
the limit was to be measured from the offshore islands or the mainland.
Finally, an attempt was made to put all discussion to rest
with DENR Administrative Order No.2001-17, defining
for the first time (Sec. 2) the general coastline of the
municipality as ”…the coastline of the mainland and
offshore and/or fringing islands of the municipality.”
Section 5Bc)i states the following: ”Where the territory
of a municipality includes several islands, the outermost
points of such islands shall be used as basepoints and
connected by municipal archipelagic baselines, provided
that the length of such baselines shall not exceed thirty
(30) kilometers.” These definitions do not, however,
apply to areas which are protected under Republic Act
7586, the National Integrated Protected Areas System
Act of 1992.

Fig. 8.1: Two delineation scenarios in
municipal waters. A) The baseline for
measurement is the general coastline
of a municipality. B) The baseline is
the coastline of the farthest offshore
island of the municipality.
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Once defined the extension of the municipal waters, the Fisheries Code grants coastal
municipal governments the option to "...authorize or permit small and medium commercial
fishing vessels to operate within the ten point one (10.1) to fifteen (15) kilometer area from
the shoreline in municipal waters..." (Sec. 18).
There are, however, certain provisions that must be met by applicants:
•

The commercial fisheries must not take place in waters shallower than 7 fathoms (approximately
13m) (Sec. 18a).

•

Fishing methods and gears must be consistent with national policies (Sec. 18b).

•

Prior consultation through public hearing, in cooperation with the municipal FARMC, must take
place prior to the issuance of permits (Sec. 18c).

•

The applicant vessel (including the shipowner, employer, captain and crew) must have a clean
record regarding violations of the Fisheries Code, environmental laws and related laws (Sec. 18d).

8.5 The National Integrated Protected Areas System (NIPAS) Act of 1992
(RA 7586)
An important act for the conservation of Philippine biodiversity was passed in 1992.
According to the NIPAS Act, it is the declared policy of the State “...to secure for the
Filipino people of present and future generations the perpetual existence of all native plants
and animals through the establishment of a comprehensive system of integrated protected
areas within the classification of national parks as provided for in the constitution....”. It
further states that ”...the use and enjoyment of these protected areas must be consistent with
the principles of biological diversity and sustainable development”(Sec. 2).
The NIPAS Act encompassed “…outstanding remarkable areas and biologically important
public lands that are habitats of rare and endangered species of plants and animals,
biogeographic zones and related ecosystems, whether terrestrial, wetland or marine, all of
which shall be designated as ‘protected areas’” (Sec. 2). Initially, this included all areas or
islands protected by law previous to 1992.
These areas were to be reviewed before 1995 and the ones that, after the review, were not
considered suitable for NIPAS protection were disestablished (Sec. 7). For a new
component to be protected under NIPAS it has to pass through the same steps as the
reviewed areas, i.e. the conduction of a protected area resource profile and other
background studies as well as an ethnographic study of the local cultures (Sec. 5), and the
result of said review must show outstanding physical features, anthropological significance
and biological diversity (Sec. 6). Designation as a NIPAS site requires a Presidential
Proclamation pursuant to RA 7586.
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The NIPAS Act is implemented by the DENR-Protected Areas and Wildlife Bureau
(PAWB) through the regional offices (Sec. 10). Each NIPAS site requires the preparation of
a site-specific general management planning strategy (Sec. 9) as part of a larger national
strategy for management of protected areas.
The management of the NIPAS sites is delegated to a local Protected Areas Management
Board (PAMB) consisting of representatives from the municipal government, barangays,
tribal communities, NGO’s and government agencies (Sec. 11). The Chairman of the Board
is the Regional Director of the DENR). LGU’s through their representation in the PAMB, in
theory, have great influence on local resource protection.
The NIPAS Act does not provide a separate category for marine areas, as these form part of
the categories of Protected Landscapes/Seascapes or Wildlife Sanctuaries, which are the
most common types of NIPAS sites containing marine components (DENR Memorandum
Circular No. 45 of 1994).
The NIPAS areas are generally large areas covering thousands of hectares each, potentially
providing for the protection of the biodiversity of larger ecological systems, as opposed to
municipal level marine protected areas not classified as NIPAS sites, which are generally a
great deal smaller and primarily established in order to enhance local fisheries production.
The revenues from e.g. tourism concessions, contributions, taxes from the sale of permitted
sale and export of flora and fauna or conservation fees, these fees are administered by an
Integrated Protected Areas Fund (IPAF) Governing Board. It is, however, the responsibility
of this Board to ensure that "...at least seventy-five percent of the revenues generated by a
protected area..." is "...retained for the development and maintenance of that area..." (Sec.
61, IRR).
According to Section 62 of the IRR, the IPAF Governing Board must consist of 7 members,
including two members of accredited NGO's and two members of indigenous communities
of the Philippines.
The total number of NIPAS sites is 83, of which 53 are initial components. The remaining
30 sites have been added to the list of NIPAS sites after 1992 (PAWB 2002). 28 of the sites
have a marine component. Eight of the NIPAS areas (three with a marine component) are
included in the EU-funded National Integrated Protected Areas Program (NIPAP), which
was initiated in 1995 (DENR 2001b). The objective of this project is to provide funding and
technical assistance for the implementation of NIPAS (DENR 2001b). Two of our case
studies, Apo Island Protected Landscape and Seascape (Apo Island) and El Nido-Taytay
Managed Resource Protected Area (El Nido), presented in Chapter 8, are NIPAS Areas, but
of these only El Nido is a component of the NIPAP Project.

Coral Reef Resource Management in the Philippines

62

8.6 Provincial legislation
Several provincial governments in the Philippines have created legislation that specifically
pertains to the management of the natural resources of their province. They are mandated to
do so through the provisions of the LGC. Bohol in Central Visayas, which is the province of
our case “Cabacongan Fish Sanctuary” and Palawan, which is the home province of the El
Nido-Taytay Managed Resource Protected Area, both have provincial legislation: The
Bohol Environment Code and the Strategic Environmental Plan, respectively.
Characteristics of the provincial legislation include more specific zoning of the coastal areas
and more specific rules pertaining to the different use-zones.
8.6.1

The Bohol Environment Code (PO 98-01)

The Bohol Environment Code (Provincial Ordinance No. 98-01 of 1998) was enacted
pursuant to the Local Government Code (Sec. 2). The code strengthens the management of
the coastal resources by specifically referring to coastal resources (Art. 7), describing
additional services to be provided by the municipalities and the Province of Bohol. Article 7
lists the provisions of the Local Government Code relevant to CRM, but additional
components are: 1) A Coastal Resources Management Framework, which is a guideline for
the coastal municipalities, authorized by the Provincial Governor, regarding the
practicalities regarding the delineation and management of municipal waters, including
alternative livelihood possibilities (Sec. 52), 2) A “Provincial Coastal Zoning and
Management Planning Guideline” which is more specific on territorial use rights, law
enforcement, and the division of municipal waters into different use-zones (Sec. 55), 3) A
federation of municipal FARMC’s was to be established within one year of the approval of
the Code (Sec. 63).
An important step was the creation of the Bohol Environment Management Office
(BEMO), which shall implement the provisions of the Code (Sec. 111). The functions of
this office relevant to CRM are: Organizational development of the municipalities and
barangays, help in the development of CRM programs, an internal and external network to
expand environmental initiatives, and the encouragement of the coastal municipalities to
team up for the purpose of coordinating law enforcement in municipal waters. There is a
Coastal Resources Management Section of BEMO set up to assist the municipal/city
governments in the implementation of the CRM strategies (Sec. 65).
8.6.2

Strategic Environmental Plan for Palawan (RA 7611)

As opposed to the Bohol Environment Code, The Strategic Environmental Plan for Palawan
(SEP) is not a piece of legislation merely implementing the mandates of the Local
Government Code, but a Republic Act (RA 7611). The principal idea of the SEP is to divide
the entire province, including the coastal/marine areas, into different use-zones with
differing levels of protection.
This graded system of protection and development is known as the Environmentally Critical
Areas Network (ECAN), which is the main strategy of the SEP (Sec. 7) with coastal/marine
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areas being one of the three main components of ECAN (Sec. 8). In the SEP the zoning of
the coastal/marine component (Sec. 10) is more simplified than the zoning of the terrestrial
and tribal lands (Sec. 9) and is only divided into the categories “core zone” and “multipleuse zone”, albeit the latter is further subdivided in a resolution of 1999. The SEP creates the
Palawan Council for Sustainable Development (PCSD) (Sec. 16), which is the
implementing agency of the SEP. The PCSD has issued a resolution (PCSD Resolution No.
94-44 of February 1994) adopting the guidelines for the implementation of ECAN, covering
all kinds of zoning, terrestrial and marine, whereas another resolution (PCSD Resolution
No. 99-144 of May 1999) amends the section of the guidelines pertaining to the coastal
zone, and operationalizes the ECAN for the coastal/marine component. This resolution is
important, considering its declared policy: That the combined coastal marine areas of
Palawan are one protected area, to be divided into sub-protected areas with different levels
of management (Sec. 1). The areas relevant to coral reefs to be included in the “core zone”
are the following (Sec. 8):
a)

portions of contiguous or aggregations of small patch reefs with the best representative coral
cover with highest fish diversity, identified by the PCSD staff based on existing data and
scientific studies

b) coral reefs and small islands that provide a natural barrier from erosive forces
c)

sea-grass beds serving as a link habitat of the coral core zone and/or providing habitat to rare,
threatened and endangered species

d) coastal/marine habitats of endangered species declared by IUCN or CITES, BFAR, DENR or the
PCSD
e)

mangroves

f)

uninhabited islands

g) protected coastal/marine areas forming part of declared parks and sanctuaries such as: Tubbataha
Reef National Marine Park, (...), El Nido-Taytay Managed Resource Protected Area, in
accordance with the duly approved Comprehensive Local Management Plan for Coastal
Resources

h) areas identified as contributing to important ecological processes i.e. spawning, nursery areas,
breeding/feeding grounds, nutrient source, etc.

The uses allowed in the core zone are restricted to sailing where no alternative routes exists,
emergency situations and authorized research (Sec. 16), which makes the SEP core zones as
strictly protected by law as any fish sanctuary/MPA. The above definitions of a core zone
are actually a more relaxed version of the originally proposed zoning plan of Resolution 9444, which included in the core zone all coral reefs with relatively intact resources, fair to
excellent coral condition or 25-100% coral cover, among other habitats.
The SEP, being a Republic Act, has an inherent possibility of conflicting with existing
Republic Acts for the protection of the province’s natural resources. There have indeed
been conflicts between DENR and PCSD over the management of the El Nido-Taytay
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Managed Resource Protected Area and other NIPAS areas of Palawan (e.g. pers. comm.
Leocardio 2001) These conflicts and overlapping interests were officially resolved,
however, through a compromise in the form of a Memorandum of Agreement between the
two parties after a court ruled against DENR and NIPAS in a trial over which of the
Republic Acts, NIPAS or SEP, should prevail in El Nido (pers. comm. Estefano 2001).

8.7 Municipal legislation
The municipalities are, through the Local Government Code and the Fisheries Code,
mandated to enact municipal ordinances for the protection of the environment. The
procedure when establishing a MPA in a municipality is usually the following: After a
number of community meetings, a barangay resolution prepared by the barangay council
declares the protected area. The resolution is not legally binding. The area is later officially
designated by the municipality through a municipal ordinance. Municipal ordinances can
also be initiated directly from the municipality without the prior consent of the barangays.
This ordinance is then sent for approval at the provincial level. The provinces merely
control if the ordinance is consistent with existing laws. If the province has not taken any
action regarding the ordinance within 15 days, the ordinance is legal and the rules and
regulations pertaining to the ordinance can be enforced (DENR et al. 2001b; Crawford et al.
2000).

8.8 Coastal law enforcement practitioners
There is a wide spectrum of government agencies at the national or local levels, dedicated
to the enforcement of the equally wide spectrum of coastal laws in the Philippines.
The municipalities are responsible for the enforcement of fisheries and other CRM-related
laws in municipal waters. Local government officials and the Sanggunian, or local
legislative councils of the LGU, have the primary responsibility for coastal law
enforcement. The Local Government Code specifies the roles of these officials.
Among the most important government institutions with mandates on the enforcement of
marine coastal laws are the Philippine National Police, the Philippine Coast Guard, DENR
and BFAR.
8.8.1

The Philippine National Police

The Philippine National Police (PNP), under administration of the Department of Interior
and Local Government (DILG), is mandated to enforce all known laws in the Philippines
(RA 6975). Of special relevance to the subject of this thesis is the fact that the land-based
PNP has the responsibility over the crucial task of regulating and distributing ammonium
nitrate, the chemical fertilizer used both legitimately by contractors in the mango industry
as well as illegally by dynamite fishermen. Most marine issues, however, are delegated to a
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support unit under the PNP, the PNP Maritime Group (see
Figure 8.2) (PNPMG) (DENR et al. 2001c).
PNPMG has the authority to perform all police functions in
Philippine territorial waters, including coastal areas from the
shoreline and one mile inland. This automatically gives them
the authority to perform police functions on small islands less
Fig. 8.2: Members of the
than 2 miles in width or diameter, as long as the population is
PNPMG of Region 7 (Photo:
below 1,000. If these areas have no prosecutors, as is often the
T.K. Sørensen).
case, PNPMG Officers may act as public prosecutors (pers.
comm. Sebuza 2001). It is the responsibility of the PNPMG to
establish units and personnel for effective police operation in Philippine waters. With these
qualified units they must prevent the violation of Philippine coastal laws, especially
regarding illegal and destructive fishing practices.
Many of the functions of the PNPMG have gradually been transferred from the Philippine
Coast Guard.
8.8.2

The Philippine Coast Guard

The Philippine Coast Guard (PCG) is mainly responsible for the enforcement of Philippine
laws on the high seas, including environmental and marine anti-pollution laws. Since the
issuance of EO 477 in 1998, the PCG has been under the Department of Transportation and
Communication (DOTC). The Philippine Coast Guard Act of 1967 (RA 5173) states that it
is the function of the Coast Guard ”to enforce or assist in the enforcement of all applicable
laws upon the high seas and territorial waters of the Philippines including all ports,
customs zones, waterways and other inland waters” (Sec. 2a).
8.8.3

BFAR

BFAR is directly responsible for the enforcement of laws, rules and regulations governing
the conservation and management of fishery resources except in municipal waters, where
this is the responsibility of the LGU’s. Upon the request of an LGU, BFAR assists in
patrolling municipal coastlines, often using the motorized boats of fishermen from the
municipality. In Region 7, BFAR, in cooperation with the Cebu City Bantay Dagat
Commission (see this Chapter 8.8.5), aims to conduct fortnightly inspections of fish catches
at Pasil fish market in Cebu City. If a fish has been caught through the use of dynamite, a
filleted specimen will reveal bloody, soft flesh. These fishes are confiscated and supposedly
donated to prisons or charitable organizations. From December, 1996 to December 1999,
these confiscations have added up to a total of 58.1 tons of confiscated fishes with an
estimated value of PhP 5.8 million (Dela Victoria 2000).
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DENR

DENR is responsible for regulatory functions and programs regarding the coastal
environment with special focus on foreshore and mangrove areas. The DENR administers
and supervises protected areas such as NIPAS-areas proclaimed or declared by the
President or legislated by Congress.
8.8.5

Bantay Dagat and deputized fish wardens

Enforcement of coastal laws is not restricted to government agencies. Very much involved
and of great importance are organizations consisting of regular citizens. Members of
municipal FARMC’s, Bantay Dagat (see this section), fisherfolk organizations and other
community based coastal protection groups may, after a four-day training program on
coastal law enforcement, become designated by BFAR as deputy fish wardens in the
enforcement of fisheries laws (pers. comm. Belga and Avenido, BFAR Reg.7).
Elpidio P. Dela Victoria, Jr. is the President of the Philippine National Association of
Fishwardens (Phil-NAF). Phil-NAF was
established in order to provide an institutional
medium to strengthen the enforcement of
fisheries laws against illegal fishing. Elpidio P.
Dela Victoria, Jr. claims that there ought to be
at least 25 fish wardens per municipality, but
the actual number of fish wardens per
Fig. 8.3: A ceremonial induction of fish wardens
municipality varies greatly. In the fishing
in Daan Paz, Camotes (Photo: T.K. Sørensen)
barangay of Daan Paz, Camotes Islands, we
witnessed the induction of approximately 20
newly-trained fish wardens (see Figure 8.3).
Dela Victoria further states that there are coastal municipalities that do not have appointed
fish wardens: The mayors of these municipalities are usually the ones with commercial
fishing fleets fishing illegally in municipal waters.
According to Dela Victoria, Jr., it is important that deputized fish wardens and members of
Bantay Dagat receive some kind of salary from LGU’s, as the work is very dangerous.
Death threats, assassination plots, counter charges and smear campaigns to destroy the
credibility of Bantay Dagat members are among some of the problems encountered. The
Fisheries Code of 1998 does not mention fish wardens or Bantay Dagat and these groups
are not legally guaranteed any formal insurance from the government.
One of these most important volunteer organizations is Bantay Dagat or ”Sea Guardians”,
which originated in 1979 in Cebu as a community based task force established to assist in
coastal law enforcement functions. Although most are purely volunteer-based, some
municipalities set aside funds for salaries (3-4,000 PhP/month (CRMP Olango Profile
2001)) for the Bantay Dagat, making them a regular LGU-unit. The Cebu City Bantay
Dagat Commission, for example, works with the Philippine National Police and the
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Philippine Coast Guard. Their main office is located at the Pasil Fish Market in Cebu City,
the regional centerpoint for trade of illegally caught fish and the clandestine, on-going sale
of endangered species such as marine turtles and manta rays.
According to Program Director Elpidio P. Dela Victoria, Jr., it is necessary for Bantay
Dagat patrol units to be accompanied by police officers, as the Bantay Dagat is not
authorized to carry firearms. It is not uncommon for patrol boats to be targeted with
dynamite by fishermen or even shot at. The Cebu City Bantay Dagat conducts four patrols
daily. Between 5.00-8.00, 10.00-12.00 and 13.00-15.00 they mainly apprehend users of
fine-meshed nets and fishermen using cyanide and dynamite. Between 16.00-20.00 they
apprehend illegal commercial fishing boats entering municipal waters and users of illegal
superlights (Dela Victoria 2000).
According to Elpidio P. Dela Victoria, Jr., the result of having an effective Bantay Dagat in
a municipality is that illegal fishermen move to areas without a Bantay Dagat. He therefore
underlines the point that it is important that all coastal municipalities have an effective
Bantay Dagat. In June 2001, 22 out of 53 coastal cities and municipalities in Region 7 had
established their own enforcement units.

8.9 Graft and corruption
Graft and corruption are an integrated part of the Philippine judicial system from top to
bottom and seem to be rather large obstacles in almost every aspect of the enforcement of
marine coastal laws. As it was so aptly put by one of our informants, the Filipinos are
merely following the example of their leaders, e.g. ex-President Ferdinand Marcos, who
stole immense amounts of money from the country, as did ex-President Estrada.
For instance, in Lapu-Lapu City on Mactan
Island, Cebu, there are small to medium-scale
industries involved in the extensive mining of
corals for the purpose of jewelry production. It
is common knowledge that these industries
exist and where the warehouses and factories
are located. It is even known who the owners
are, but these traders have friends in high
places, so nobody dares do anything.
Fig. 8.4: Developing a strategy to end dynamite
fishing in Daan Paz, Camotes. The barangay
Captain is on the right with the baseball cap
(Photo: T.K. Sørensen).

In Daan Paz, Camotes Islands, a discussion
between local fishermen and the PNPMG, in
which plans were made to stop the decadeslong use of dynamite in the islands, was attended by the barangay Captain (see Figure 8.4)
(pers. obs.). It is the role of the barangay Captain to ”(1) enforce all laws and ordinances
which are applicable within the barangay; (2) enforce laws and regulations relating
to…protection of the environment” (RA 7160 Sec. 444, b, 2(iii)). Ironically, according to
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representatives of the PNPMG, it is a well-known fact that said barangay Captain is the
area’s main dealer of ammonium nitrate for dynamite fishing.
According to some, however, corruption is declining and will continue to do so as
traditional politicians, the so called trapo’s, gradually retire from politics. These politicians,
having been in office since the Marcos-era, have always been very powerful, i.e. ”miniHitlers”, as one of our informants called them. Virtually untouchable, in some cases even
through elections, these politicians have often misused their power in order to gain
economic wealth, often breaking the very laws that they represent. Frequently, practices
which outsiders consider to be corrupt are actually somewhat accepted cultural traits of the
Philippines, i.e. nobody criticizes these practices in public. As in any other society in the
world, there is a tradition for men of power to ”scratch one another’s back”, yet in the
Philippines this concept exists on a higher level, involving politics, business, law
enforcement and the judicial system.
The customs involved in family relations are interwoven with politics. Power and influence
is shared with family members, resulting in invincible ”dynasties”. The mayor of one of our
case study municipalities had ensured a new fiberglass patrol-boat for his municipality
through a university fraternity brother with a high position in DENR, albeit in this rare case,
the system did not work against the coastal environment.
So even though no money changes hands, these political favors can be huge obstacles for
the implementation of marine coastal laws. Some provinces still have the reputation of
being like the ”wild west”.
In Palawan, ELAC, a NGO specialized in legal assistance, has basically abandoned their
practice of filing cases in court against violators of environmental laws, as they believe it is
futile to file cases without having the finances to support them. Instead they have redirected
their efforts to other strategies.
As long as the possibility to make extra money exists, someone will be trying to do so.
Persons with power or responsibilities of any kind might easily succumb to the temptation
of accepting cash for freedom or political favors. Thus, the Coast Guard was referred to by
some as ”Cash Guard” and the PNP Maritime Group as the ”Money-time Group”.

8.10

Philippine cultural values vs. enforcement

In the Philippines, blood truly is thicker than water. A Filipino normally sees himself first as
a member of a family and only secondly as a member of the outside group (Andres 2001).
Families are large and family ties within a community are extensive and deeply respected.
In law enforcement, this may lead to difficulties, as relatives tend to protect one another
(personalismo) (DENR et al. 2001c). In the case of the fish wardens or Bantay Dagat,
members work close to and closely with the community in the fight against illegal fishing
within municipal waters. It is unlikely that a member of Bantay Dagat will apprehend an
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illegal fisherman if said fisherman is a relative, e.g. a cousin or brother-in-law. In a
barangay, such an apprehension would lead to large conflicts within the family.
The Filipino tradition of respect for elders (paggalang sa matatanda) within the community
also stands in the way of law enforcement, as it is disrespectful for younger generations to
correct the wrongs of older generations (DENR et al. 2001c).
These and other cultural values must always be taken into account when studying the law
enforcement situation in local communities in the Philippines.
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The marine protected area concept in the Philippine
setting

9.1 History
9.1.1

Introduction

The concept of marine protected areas is by no means an invention of modern times. Before
Hispanic colonization (1521-1898), the fishermen of the Philippines had been practicing
limited resource use as an integral part of their traditional fisheries management (Lopez
1985 in Pajaro et al. 1999b). The use of coastal resources was controlled by the barangay,
or village. The Spanish colonial regime then transferred the power over coastal resources to
the Spanish Crown (Kalagayan 1990 in Pajaro et al. 1999b). Responsibility for coastal
resources stayed in the hands of central government until 1991, when the Local
Government Code transferred this responsibility back to the barangays and municipalities.
9.1.2

The first experiences on community based Marine Protected Areas’s

Actual academic experiments involving marine protected areas in the Philippines started in
1974, when it became certain that Philippine reefs and the economically important nearshore fisheries associated with these reefs were under severe threat from mismanagement
and destruction. The pioneering researchers at the Silliman University Marine Laboratory in
Dumaguete City, Negros selected Sumilon Island, Cebu (in 1974) (see Chapter 4.1.4) and
Apo Island, Negros Oriental (in 1979) (see Chapter 12) as project sites for the establishment
of community based marine reserves/sanctuaries as tools in coral reef resource management
(Alcala 1988; Russ and Alcala 1999).
9.1.3

Marine Conservation Projects 1980 - 2001

The first large, foreign funded project was the Central Visayas Regional Project of the
1980’s, funded by the World Bank. This project transferred the experiences from Apo
Island to municipalities in the Visayas (Crawford et al. 2000).
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An internationally important conservation project concerns the Tubbataha Reefs in the Sulu
Sea, which form part of the largest coral atoll in the Philippines, which was declared a
Marine Park in 1988 and a World Heritage site in 1993. In addition, Tubbataha is protected
under the NIPAS Act and the Ramsar Convention (White et al. 2002).
The Fisheries Sector Program, which was funded mainly by loans from the Asian
Development Bank, was implemented by BFAR from 1990 to 1995. It focused on 12
priority bays and took a new approach by using NGO’s and consultancy companies, as well
as the universities, as partners in the project. The establishment of fish sanctuaries was one
of the project components (Crawford et al. 2000).
Among recent foreign assisted projects are the aforementioned Fisheries Resource
Management Project (FRMP) (see Chapter 7.1.2) and the Coastal Resource Management
Project (CRMP) (see Chapter 7.1.1).

9.2 Number, size and geographical distribution of marine protected areas
Figure 9.1 shows the increase in the number of community based MPA’s in the Philippines
from 1980 to 1998. It is apparent that a large number of community based MPA’s have
been created since the Local Government Code was passed in 1991. Estimates of the
number of MPA’s in the Philippines vary considerably, from 79 (total)(World Conservation
Monitoring Centre 2001) to 431
(community based only) MPA’s
(Crawford et al. 2000).

Fig. 9.1: The number of community based MPA’s from
1980-1998. Only MPA’s for which the date of establishment is
known are included (from Crawford et al. 2000).

Generally speaking there is much
variance in the information available
regarding numbers, sizes and
enforcement levels of MPA’s in the
Philippines. Most nationwide surveys
are based on questionnaires or
literature studies, and not on “ground
truth”.

The size of community based
sanctuaries usually ranges from 1–50
ha (pers. obs.; Pajaro et al. 1999a) whereas the average size of the 28 marine NIPAS areas
is 57,192 ha (DENR unpublished data).
Table 9.1 summarizes the findings of three different studies on the total number of MPA’s
in the Philippines. Needless to say, a MPA is only a MPA as long as it is protected. Varying
levels of enforcement therefore make estimates of “successful” MPA’s very difficult.
According to focus group discussions among coastal managers (Crawford et al. 2000) the
estimated number of “successful” (community based) MPA’s is only 20-25% of the total
number. Of the 303 MPA’s found by UPMSI (see Table 9.1) only 17 % are described as
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“well enforced” and 31% are described as “moderately enforced”. The remaining are not
enforced, and are probably best described as “paper parks”.
Although the numbers in Table 9.1 vary, trends regarding the geographical distribution can
be seen, i.e. the majority of MPA’s are situated in the Visayas (Regions 6,7 and 8). The
Visayas has been the center of large-scale coastal management programs, and is
characterized by the many small islands in the area (Pajaro et al. 1999b).
A study of coastal resource management at the municipal level by Courtney et al. (2002)
(based on a questionnaire) resulted in an estimated number of 232 MPA’s in a total of 138
municipalities. According to the study, the largest increase in the number of municipal
MPA’s had occurred during the 1990’s, from 27 MPA’s in 1995 to the mentioned 232 in
2000. As the geographic distribution of MPA’s in the study was unspecified, the estimate
has not been included in Table 9.1.
Estimated number of MPA’s in the Philippines

Number and name of Region

Community based
MPA’s

Total number of
MPA’s

Total number of
MPA’s

Data collected: 2000
(Crawford et al. 2000)

Data collected: 1997
(Pajaro et al. 1999a)

1 Iliocos

6

0

Data collected: 1997 –
2001
(Marine Science
Institute, University of
the Philippines
(Unpublished data))
5

2 Cagayan Valley

2

2

3

3 Central Luzon

9

3

9

4 South Tagalog (Palawan)

61

44

70

5 Bicol

35

12

23

6 Western Visayas

19

3

25

7 Central Visayas (Negros Oriental, Cebu, Bohol)

117

45

53

8 Eastern Visayas

104

55

66

9 Western Mindanao

11

13

14

10 Northern Mindanao

15

10

12

11 Southern Mindanao

31

10

13

12 Central Mindanao

5

2

2

13 Caraga

16

5

6

National Capital Region

-

1

0

Autonomous Region of Muslim Mindanao

-

0

2

Total

431

205

303

(A region contains several provinces.
The provinces visited by the authors are in parenthesis)

Table 9.1

Estimated numbers of MPA’s per Region according to 3 different sources.
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Case Study: Cabacongan Fish Sanctuary

Barangay: Cabacongan
Municipality: Loon
Province: Bohol

10.1

Introduction

The fish sanctuary in barangay Cabacongan was selected as a case study because it is an
excellent example of a MPA coming as close to being community based as is possible in the
Philippines. The local community had been informed by a NGO of the concept of
sanctuaries being established to enhance fish catches, and accepted their assistance.
Technical assistance in the form of training in reef monitoring and scientific advice are the
sole non-community components.
10.1.1 Site Description
Twenty minutes off the northwestern coast of Bohol by
pumpboat lies Cabilao Island, one of two islands belonging to
the municipality of Loon.

(Source: Green et al. 2000)

Barangay Cabacongan, one of five barangays on the island, is
situated in the southern portion of Cabilao Island. Included in
the barangay’s territory are the southern parts of the western and
eastern coastlines.
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10.1.2 The Cabacongan community
The coastal communities of northwestern Bohol are 89% rural with only 50% of the
population in the area having electricity or toilet facilities (PPDO 1993b in Green et al.
2000).
Barangay Cabacongan on Cabilao Island is indeed a very rural island community with a
population of approximately 1,100 (National Statistics Office 2001). Electricity is provided
to the community by a generator a few hours every evening. Approximately 70% of the
families in Cabacongan depend very much on fishing (pers. comm. Green 2001), which is a
subsistence livelihood in the area. We did, however, observe small-scale farming of cassava
and maize as well as coconut plantations nearby. There are also a number of tourist resorts
on Cabilao Island, but only one of these has a few islanders on their staff and of these, none
are from barangay Cabacongan (pers. comm. Green 2001).
Farming is not widespread in the NW Bohol area, as the average monthly income for a
farmer is low compared to fishing and fishing-related activities (SUML 1997 in Green et al.
2000). Only about 10% of the population of northwestern Bohol live above the poverty
threshold of approximately PhP 6,000 for a family of around 5 members (Green et al.
2000;Worldbank 2002). Cabacongan as a barangay is quite poor in ”material wealth”,
albeit there are family members working overseas that send a considerable amount of
money home to their families (pers. comm. Green 2002).
Of the Cabacongan fisherfolk, only around 33% own motorized bancas, the rest rely on
non-motorized bancas. The fishes caught for sale at the wet market consist mainly of the
pelagic mackerel and tuna (Scombridae)(see Appendix A), while the reefs are gleaned and
fished for food. Silliman University Marine Laboratory (SUML 1999 in Green et al. 2000)
analyzed the Cabacongan fish catch composition and found that non-reef fishes make up
54% of the average catch biomass, reef associated fishes 29% while 16% of the catches
were unclassified.
There are three middlemen, or suki (favoured buyer), who trade 90% of the fishes on
Cabilao Island, supplying the markets of Argao (Cebu) and Loon. Prices are fixed by the
suki and are very low when the middleman buys fishes from the fishing households, then
sold at almost twice the price at the fishmarkets of Loon (pers. comm. Green 2001). Most
fishermen are satisfied with this suki-relationship, since the suki provides services such as
emergency loans for fuel and fishing equipment and a guaranteed market for their fishes
(Katon et al. 1997).

10.2

Impacts to the coral reefs of Cabacongan

According to a resource/use map of Cabilao Island in the municipality of Loon (Green et al.
2000), intrusion into the fishing grounds by outsiders, lack of law enforcement, overfishing
and the use of destructive fishing methods are all problems surrounding the island of
Cabilao. In the immediate surroundings of Cabilao, dynamite is considered a minor threat

75

Coral Reef Resource Management in the Philippines

(Uychiaoco et al. 2001). Overfishing was considered a moderate threat in 2000. Cyanide
fishing is not practiced in the Cabacongan area (Uychiaoco et al. 2001).
As the fishermen of Cabilao Island rely mostly on pelagic fishes for their incomes, illegal
commercial fishing in the coastal zone poses a great threat to the livelihoods of municipal
fishermen (pers. comm. Green 2001). Large trawlers come from other islands in the Visayas
and fish unsustainably, e.g. catching spawning aggregations, ignoring size restrictions, etc.
Commercial fishing boats have even been reported inside the Cabacongan Fish Sanctuary
(Uychiaoco et al. 2001). Some of the commercial fishermen share part of the catch with
local fishermen in order to keep them from complaining to the authorities (Green et al.
2000). Pollution is not considered a major threat to the area (Uychiaoco et al. 2001).

Name of MPA: Cabacongan Fish Sanctuary
Size: 11.8 hectares (118,000m2)
Established: November 1, 1997
Legislation: Loon Municipal Ordinance No. 07, series
(Modified from Uychiaoco et al.
2001)

10.3

of 1997

Cabacongan Fish Sanctuary description

The Cabacongan Fish Sanctuary is situated on the eastern side of Cabilao’s southern-most
point, Cabacongan Point. The rectangular sanctuary is 11.8 hectares in size and follows the
coastline as a part of the 400 hectare Cabilao Reef (Uychiaoco et al. 2001). At the time of
our visit to the area (March 2001), the boundaries of the sanctuary were unclearly marked
with bamboo poles in each corner. Buoys were
deployed in 1997, but have since disappeared. Initially,
there was a 10 meter buffer zone surrounding the
entire sanctuary, but since the disappearance of the
buoys this has been expanded to 20 meters as a
precautionary measure (pers. comm. Green 2002).
The backdrop of the sanctuary is a cliff with stairs
leading to the top, where a guardhouse stands. From
here, one has an excellent view of the entire sanctuary
and its immediate surroundings (see Figure 10.1).

Fig. 10.1: The sanctuary guardhouse
atop the cliffs in Cabacongan (photo: J.
Dalby).
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The sanctuary includes the area between the shore and the deeper waters, including a rather
shallow reef flat extending approximately 75 meters from the shore, the fringing reef crest
ridge, and the steep reef slope, which descends to approximately 20 meters at a 70-80º angle
(pers. obs.).
Moving from the shore towards the seaward boundary of the sanctuary, one sees a shift
from a soft bottom to a bottom with increasing coral cover. There are many sea urchins in
the area. Hard coral makes up most of the substrate on the reef crest and drop-off.
The most abundant fishes in the sanctuary are those which one inevitably would find in
fairly large numbers on coral reefs in the Philippines, e.g. damselfish (Pomacentridae),
although surgeonfish (Acanthuridae), wrasses (Labridae), butterflyfish (Chaetodontidae),
goatfish (Mullidae) and especially parrotfish (Scaridae)(see Appendix A) were also quite
prominent in the Cabacongan Fish Sanctuary during the time of our visit.
Resident blacktip reef sharks (Carcharhinus melanopterus) patrol in parts of the sanctuary.

10.4

The sanctuary history

Cabacongan, together with Gilutongan and four other
sites, was a project site of CRMP, and Cabacongan also
forms part of the monitoring project carried out by
UPMSI for CRMP, in order to document the ability of
selected CRMP learning sites to reconstitute coral reef
communities after years of intense overfishing
(Uychiaoco et al. 2001). Monitoring of these sites
consisted of elements such as a visual census of target
fish species as well as all reef fish species (see Figure
10.2), and evaluations of hard coral cover, inside the
sanctuary and in areas adjacent to the sanctuary (pers.
obs.).

Fig.10.2: One of the authors
participating in monitoring using
the visual fish census method
(Photo: Janne Dalby).

It was relatively easy for these institutions to work with communities in the area, as the
fishermen of Cabacongan in 1991 had been organized in a people’s organization called
”Cabacongan Small Fisherfolks Organization” (Nagkahiusang Mananagat sa Cabacongan)
or NAGMACA. NAGMACA was organized by a local parish priest and a fisherman,
Natalio Lajera, in order to give the fisherfolk a stronger voice in their struggle against the
commercial fishermen and other illegal fishermen who were intruding into their waters
(Uychiaoco et al. 2001). However, in spite of arrests made by the priest and local fishermen,
they were not able to prevent the illegal fishermen from returning to Cabacongan.
NAGMACA was very interested in having a sanctuary and participated in raising awareness
and spreading information about the sanctuary in the community. The barangay Captain
went on a cross-visit to the successful sanctuary at Apo Island, Negros, which the
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Cabacongan sanctuary is modeled after. The rest of the Barangay Council also pushed for
the sanctuary. A local NGO, Bohol Integrated Development Foundation (BIDEF), has
supported the sanctuary by arranging seminars and baseline studies. The sanctuary was
established on November 1, 1997 under Municipal Ordinance No. 07, series of 1997. The
inauguration of the sanctuary was celebrated with a Catholic mass. DENR and BFAR have
not participated directly in the process of setting up the sanctuary, yet it should be kept in
mind that CRMP is a project under the DENR.

10.5

Sanctuary management

The sanctuary is presently managed by a committee consisting of members of NAGMACA.
With regards to the guarding of the sanctuary, members of the community take turns in the
guardhouse (see Fig. 10.3). They have formed a very active
Bantay Dagat enforcement unit, which has successfully been
able to prevent many illegal outsiders, e.g. commercial
fishermen, from entering the sanctuary (UN 2002). Usually
the women (of the women’s organization) guard the
sanctuary during the day, while the men stand guard during
the night. Members of the Barangay Council have split the
Fig. 10.3: The guardhouse being
used as a base for UPMSI
guarding responsibility between them and bring men from
monitoring team. (Photo: T.K.
Sørensen).
their subvillage (Purok) to guard. Even the children of
Cabacongan participate in guarding duties, running to the
homes of their parents if unfamiliar boats approach the
sanctuary (Uychiaoco et al. 2001).
There is a very active Municipal FARMC, led by the present Vice Mayor of Loon, which
has been able to solve some of the coastal problems near Cabacongan. For instance, the
Loon garment industry has been using coral fragments to create a “stone wash”-look for
denim pants, but this practice has been stopped (Green et al. 2000).

10.6

Local politics

The Mayor of Loon at the time when the sanctuary ordinance was passed, Fred Carresosa,
was actually not in favor of the sanctuary, but he had a very active Vice Mayor, Cesar
Tomas M. Lopez, who pushed for it, and Lopez has since been elected Mayor of Loon
Municipality. At the provincial level, Bohol is one of the provinces in the forefront of CRM
with its Bohol Environmental Office, (BEMO). Bohol Governor René Relampagos also has
a positive attitude towards environmental management. In summary, the LGU’s from all
three levels, the province, the municipality and the barangay, all presently provide political
support for the Cabacongan Fish Sanctuary. There are, however, critics of the sanctuary
concept and politicians often attempt to win votes with promises of returning these “stolen
fishing grounds” to the people (pers. comm. Green 2001).
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10.7

The biological effects of the Cabacongan Fish Sanctuary

The Cabacongan Fish Sanctuary was established in 1997 in order to enhance fisheries in
nearby fishing grounds. Although there is a decrease from 1999 to 2000, target fish density
quite clearly increased within and adjacent to the protected area (see Figure 10.4 and 10.5).
The simultaneous decrease in the absolute and relative abundance of All Fish may lead one
to believe that the fishes have become prey to the increased numbers of target piscivorous
species.
Coral cover within the protected area did not increase as expected, probably as a
consequence of the El Niño event which caused bleaching in some areas in late-1998
(Arceo et al. in press in Uychiaoco et al. 2001).
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Fig. 10.4: Fish count/500m and % hard coral inside and outside Cabacongan Fish Sanctuary (Modified
from Uychiaoco et al. 2001).
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Fig. 10.5: Percentage change of fish count/500m2 and % hard coral with respect to Cabacongan baseline
(Modified from Uychiaoco et al. 2001).

Coral Reef Resource Management in the Philippines

10.8

79

Socio-economic effects

Public awareness of the Cabacongan Fish Sanctuary as well as pride appeared to be very
high during our visit to Cabilao Island in March 2001. As we approached the barangay we
were met by an excited group of children, teenagers and adults more than eager to guide us
through the village and down to the sanctuary.
Cabilao Island has been rated as one of the top 5 dive destinations in the Visayas Region
(Green et al. 2000). The Cabacongan sanctuary is frequently visited by divers, and this has
been a great frustration to the community, since dive boats have been anchoring right
outside the sanctuary, causing damage to the corals there, and “sneaking” into the sanctuary
underwater. The inhabitants of Cabacongan speak very little English, making it difficult for
them to communicate with the dive operators and divers, who are often foreigners
(Uychiaoco et al. 2001). The number of divers visiting also suggests that the sanctuary has
good potential for earning income for the community through the implementation of a fee
system as the ones implemented at the islands of Apo and Gilutongan. Members of the
community have, after we left the Philippines, made a cross-visit to the Gilutongan Island
Marine Sanctuary to learn about the fee system there, and they have decided to charge the
same amount (PhP50 per diver) as in Gilutongan (pers. comm. Green 2002). The regulation
of diving and snorkeling activities in the sanctuary, combined with an income generating
system, may change the problem of divers into something positive in the form of a
consistent source of income.
During our visit to Cabacongan, we visited a sanctuary that had been established in the
neighboring barangay of Pantudlan as a result of the success of the Cabacongan Fish
Sanctuary. The Pantudlan barangay Captain had spoken with members of the Cabacongan
community and had participated in the establishment process of their sanctuary, thereby
becoming convinced of the benefits of MPA’s. The Cabacongan MPA has simply been
replicated in the coral reef area fronting Pantudlan, including a guard house (pers. obs.).
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Case study: Gilutongan Marine Sanctuary

Province: Cebu
Municipality: Cordova
Barangay: Gilutongan

11.1

Introduction

Gilutongan is a small island, located very close to Mactan Island, which is a major tourist
destination in the Visayas. The sanctuary is co-managed by the island community and the
municipality. The proximity to the major tourist destination Mactan gives the islanders an
opportunity to make an income by charging fees to scuba divers and snorkelers who wish to
see the sanctuary.
11.1.1 Site description
Approximately 3 nautical miles SE off Mactan, Cebu, lies the 11.25 hectare island and
barangay of Gilutongan (often spelled Hilutongan). Barangay Gilutongan consists of the
islands and inhabitants of Nalusuan and Gilutongan. Nalusuan, however, is an island of no
more than 3 ha in size and there is a tourist resort there which is more or less the same size
as the island itself, with no connection to the local community on Gilutongan Island.
Gilutongan Island is a 20-minute pumpboat ride from mainland Cordova, the main city of
the municipality to which the island belongs. Gilutongan is part of the Olango group of
islands, consisting of the main island of Olango and 6 satellite islets. All of these are raised
coral reef islands with elevations rising no higher than 10 meters above sea level. There are
community based seaweed farms in the waters off the northern shores of Gilutongan, and a
privately owned tourist resort on the southern shore, the Island and Sun Beach Resort, with
no link to the island community.
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11.1.2 The Gilutongan community
The settlement on Gilutongan Island consists of a population of 1,100 in 205 households
(NSO 1995 in Sotto et al. 2001) in a somewhat grungy fishing village in the northeastern
part of the island. From an aesthetic viewpoint the settlement is quite typical of Philippine
island communities.
Gilutongan is a poor community. A typical monthly income for an islander is 2,0004,000PhP (SUML in Sotto 2001), which is not much, considering that a monthly income of
around 6,000PhP per household of 5 persons is considered the poverty threshold
(Worldbank 2002). As employment is hard to find, most are engaged in fishing and
seaweed farming, but carpentry, small enterprise (sari-sari stores), shellcraft and tourist
vending (in the sanctuary) also offer limited employment opportunities (Sotto et al 2001).
Very few of the Islanders begin a college education on account of the expenses involved
and the distance that college students must travel (CRMP 1998 in Sotto et al. 2001). Males
usually go fishing with their fathers while females find jobs outside the island as employees
in Mactan’s many tourist resorts, domestic helpers, factory workers, etc. (pers. comm.
Menguito 2001).
The economical situation of the community is reflected in the fact that there are no actual
roads, no electricity and no telephone connections (only mobile phones). There are no basic
water or toilet facilities. For the latter, most use the sea and beaches.

11.2

Impacts on the coral reefs of Gilutongan

Law enforcement in the municipal waters is generally weak (Municipality of Cordova
2001) and illegal activities abound in the waters surrounding Gilutongan Island. While
submerged in the waters of the Gilutongan Marine Sanctuary, we heard (and felt) several
blasts from dynamite fishermen in the vicinity. This
kind of fishing is a major threat to coral reefs in the
area (Municipality of Cordova 2001), as it is in the
entire region. According to dela Victoria of the Bantay
Dagat Commission in Cebu (pers. comm. 2001),
blasting caps are manufactured in Talisay on the
eastern coast of Cebu, a relatively short boat ride
away from Gilutongan Island. Coral extraction for
Fig.11.1: Map of coastal law
building materials and jewelry, cyanide fishing,
enforcement issues in the general
pollution, poaching of endangered species such as
Gilutongan area (Modified from
DENR and CRMP unpublished). For
marine turtles, use of fine meshed nets and intrusion
a legend, see Figure 6.13).
of commercial fishing vessels into municipal waters
are all commonplace in the general vicinity of
Gilutongan Island (see Figure 11.1).
Garbage as well as industrial and domestic pollution from the heavily populated and
industrialized Mactan Island to the west, as well as from the island inhabitants themselves,
also threaten the health of the coral reefs surrounding Gilutongan Island, including the
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sanctuary (Municipality of Cordova 2001). As mentioned, there are no toilet facilities on the
island, resulting in the potential coliform bacterial contamination and eutrophication of
nearshore waters, including coral reefs.
The large number of divers who visit the sanctuary (up to 100 per day, according to Project
Director Timoteo Menguito) may have caused some reef degradation, yet this was not
obvious. Anchor damage has been prevented by installing mooring buoys for visiting boats.
Another potential threat to the ecological balance within the sanctuary, although minor in
comparison to the aforementioned, is the usually much frowned-upon (though encouraged
by the Project Director) practice of feeding fishes, which is done by nearly all visiting
divers every day.
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Name of MPA: The Gilutongan Marine Sanctuary
Size: 14.89 hectare (148900 m2)
Established: Oct. 25, 1991
Legislative base: Municipal Resolution 91-83
Fig. 11.2: The Gilutongan Marine
Sanctuary located on the east side of
Gilutongan Island, showing the 20
meter buffer zone (Municipality of
Cordova).

11.3

Description of the Gilutongan Marine sanctuary

On the western side of the island lies the Gilutongan Marine Sanctuary, extending from the
shore to the deep waters beyond the coral reef shelf. The seaward boundaries of the
sanctuary are well marked by white mooring buoys and two signs inform visitors of the
rules and regulations of the sanctuary. The coastal waters and all land areas within 20
meters of the sanctuary boundary are designated as special management areas, functioning
as a buffer zone on all sides of the sanctuary (see Figure 11.2). A guardhouse is strategically
located in the middle of the shore side of the sanctuary, commanding a good view of the
entire area (see Figure 11.3).
From the shore to the reef shelf there is a gradual shift from an algae and seaweed-covered
hard substrate to softer-bottomed seagrass
beds, gradually shifting again to a wide belt
of sandy bottom with a gradual increase in
fishes and living coral as one moves
towards the outer boundaries of the
sanctuary. There is a fringing reef along the
Fig. 11.3: The guardhouse of the Gilutongan Marine
entire length of the outer limits of the
Sanctuary (Photo: T.K. Sørensen).
sanctuary extending from a reef shelf-depth
of 5 meters, which gradually declines at a 20-80° slope down to 22 meters with some areas
being sheer vertical walls. As we were, most snorkelers and divers who visit the sanctuary
for the first time are astounded by the health of the corals and the existence of myriads of
fishes, many of them large specimens, a rare sight in the Philippines. Even in the relatively
shallow areas, resident schools of barracudas (Sphyraenidae) are to be found, and along the
reef shelf swim schools of sweetlips (Haemulidae), snappers (Lutjanidae) and the rather
rarely-sighted batfish (Ephippidae), as well as the fish families usually encountered on or
near Philippine reefs, e.g. parrotfish (Scaridae), surgeonfish (Acanthuridae), etc. (see
Appendix A). Basically, one catches a glimpse of what is missing from reefs under relaxed
or no protection.
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Legislative and management history of the sanctuary:

The year 1991 as described in Chapter 4 was the year the Local Government Code was
enacted and the municipality of Cordova was one of the municipalities to immediately put
its newly won authority over its natural resources to use. An ordinance was formulated
without prior consultation with the stakeholders on the island (Amolo 1999) (see Table
11.1).
Year

Event

1991

Local Government Code passed

1991

Municipal Resolution 91-83 (Oct. 25, 1991) established the Gilutongan Marine Sanctuary as an
approval by the municipal Legislative Council (Sanggunian Bayan) of the recommendations made by
the Cordova Resource Management Board (Resolution 01 S 91).

1992 – 1995

Sanctuary enforced by Timoteo Menguito

1995 – 1998

Sanctuary uninforced and virtually non-existent

1998

CRMP arranges participatory monitoring and evaluation of sanctuary.
Technical working group is established, which formulates a management plan in Resolution (91-83)
(Amolo 1999).

1998

Fisheries Code passed

1999

The municipal council adopts resolution proposed by technical working group through Resolution No.
30 of March 24, 1999

1999

The municipality finds Resolution No. 30 to be inadequate with respect to the Fisheries Code.
Amended Marine Sanctuary Ordinance of Cordova (Resolution No. 47, Ordinance No. 04 of may 31,
1999) is passed, including among other changes the expansion of the sanctuary from 10 to almost 15
ha.

1999

A Municipal Ordinance (Resolution No. 101, Ordinance No. 008) is passed, the purpose of this
resolution being to regulate the diving and snorkeling activities taking place in the sanctuary, through
a system of rules and user fees

1997- 2001

Monitored by University of the Philippines – Marine Science Institute to document the effect of
MPA’s.
Table 11.1: Legislative history of the Gilutongan Marine Sanctuary (Based on data from Uychiaoco et al. 2001).

Within the sanctuary it is prohibited to use boat anchors, to carry out any kind of fishing, to
collect or destroy marine life, or to use jet-skis (Resolution No. 47.) Further, to prevent
divers from grabbing or touching corals, gloves were prohibited when diving in the
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sanctuary (pers. comm. Menguito 2001). Fishing with traditional methods (hook and line,
etc.) that are not harmful to the corals is allowed in the 20 meter buffer zone and beyond
(pers. comm. Menguito 2001).
According to Sec. 6 of Ordinance No. 008, the Mayor of Cordova has the full control and
supervision in the planning, administration and management of the sanctuary. To carry out
this mandate a management body composed of a Project Director, a Business Development
Officer and a Community Relations Officer has been created. It is recommended in the
ordinance that the Project Director and the Community Relations Officer are residents of
Gilutongan. The Project Director is Timoteo Menguito, who guarded the sanctuary from
1992 to 1995. In the same ordinance an Advisory Group to the sanctuary is created,
consisting of representatives from all stakeholders with an interest in the area, including the
women’s group, the police, the dive shop owners, DENR, the head of the MFARMC and
BFARMC, etc. The purpose of the Advisory Group is to provide the sanctuary managers
with technical input and other advice (Ordinance No. 8, Sec. 6). Timoteo Menguito is the
daily manager of the sanctuary, for which he receives a monthly paycheck. He is also the
barangay Captain and head of the BFARMC of Gilutongan, the only local organization of
fishermen (pers. comm. Menguito 2001). There is a group of vendors, organized in a
vendors’ association, that sells souvenirs to visitors from small bancas. Individuals from
this group are also participating in the monitoring and patrolling of the sanctuary, as we
observed during our visits. The most important tools of the guardhouse are the megaphone
and the binoculars. The megaphone is in constant use, warning dive-boats about not
entering the sanctuary without a permit. If attention is not paid, one of the guards on duty
approaches the intruder.

11.5

Local politics

The Mayor of Cordova, Arleigh Sitoy, is clearly supportive of the sanctuary (pers. comm.
Sitoy 2001). According to our sources at CRMP, the positive attitude of the mayor towards
the sanctuary is one of the main reasons for the relatively successful implementation of the
sanctuary since 1998 when he was elected. He issued the two ordinances in 1999 and
arranged for the sanctuary to be inaugurated with a catholic mass, and media presence. He
was recently re-elected for a new term, without any competition, thus hopefully ensuring
the continued support to the sanctuary. The Mayor is not acting in the spirit of the Governor
of Cebu, Pablo Garcia, who is notorious for his indifference towards the environment and
preference for unconditioned economic development. A famous quote of his, addressed to a
group of people demanding greener politics, is: “Go live in Central Africa” (Sun-Star Cebu
2001).

86

Coral Reef Resource Management in the Philippines

11.6

The biological effects of Gilutongan Marine Sanctuary

Without exception, recovery and growth in all three categories seems to be increasing faster
inside the Gilutongan Marine Sanctuary than outside (see Figures 11.4 and 11.5). The
Target Fish and All Fish categories showed the greatest increases, while corals seemed to be
recovering after modest bleaching (Uychiaoco et al. 2001). Since the waters surrounding the
sanctuary are heavily fished, a clear increase in these areas might not have been expected.
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Fig. 11.4 : Fish count/500m2 and % hard coral inside and outside Gilutongan
Marine Sanctuary (Modified from Uychiaoco et al. 2001).
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Fig. 11.5: Percentage change of fish count/500m2 and % hard coral with respect to Gilutongan baseline
(Modified from Uychiaoco et al. 2001).
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Socio-economic effects

According to White et al. 2000 (in Sotto et al. 2001) the total cost of running the sanctuary
is 22,000 US$ per year. This budget is distributed to reef surveys, monitoring and buoy
maintenance (2,000 US$), community organizing (3,500 US$), education and training
(3,500 US$), planning and resource center (1,000 US$ a year over 10 years), law
enforcement (3,000$), information dissemination (2,000 US$), one full time project director
(3,000 US$), honorarium for part time staff (3,000 US$) and Municipal LGU staff and
advisory group support (1,000 US$) (White et al. 2000 in Sotto et al. 2001). In our view,
these estimates are rather high.
There continues to be serious problems regarding the enforcement of the waters around the
sanctuary (Municipality of Cordova 2001). If these waters were better enforced, and the
area surrounding the island was reserved for the islanders, there would be better
opportunities for improved fish catches.
Economic benefits from the sanctuary come mainly from tourism. The Gilutongan Marine
Sanctuary is enforcing a, for the Philippines, relatively unique system of fees that must be
paid by divers and snorkelers/dive-operators who wish to see the sanctuary. The system is
based on the idea that, in order to dive or snorkle in the sanctuary, you must first buy an
entrance ticket in the dive shop, which also pays an annual amount of PhP1000, to be
registered as a permitted dive operator (pers. comm. Menguito 2001). The price of the ticket
is PhP50, or approximately 1 US$ per dive. The ticket is collected by the guards on duty in
the sanctuary and if you do not have a ticket you are simply not permitted to dive or snorkle
there (Municipal Ordinance No. 008, 1999). As mentioned, the sanctuary is daily visited by
up to 100 divers. The times we visited the
sanctuary, there were about 5 or 6 dive-boats,
each with up to 10 divers on board (see Figure
11.6). The revenue from the fee system after
deducting all costs is split between the
municipality of Cordova (70 %) and the
barangay of Gilutongan (30 %) (Municipal
Ordinance No 008 of 1999). A quick calculation
suggests a possible gross annual income of some
30- 40.000 US$ from sanctuary-related tourism.
The Gilutongan Marine Sanctuary was one of
Fig. 11.6: Gilutongan Project Director Timoteo
Menguito in the sanctuary guardhouse. Several
the first to have this kind of system for
dive boats can be seen in the background (Photo:
generating income from tourism, and is now
T.K. Sørensen).
becoming one of the flagships that inspire other
coastal barangays (e.g. Cabacongan) through
cross-visits.
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Apart from the income that can be generated from the user fees, there are several other
possibilities for the islanders to make an income from tourism. Souvenir enterprises, small
restaurants and guided tours are extra livelihood opportunities related to the sanctuary
(Municipality of Cordova 2001).
The sanctuary is supported by the Coastal Resources Management Project (CRMP), which
through the municipality is financing the monthly payment of the Project Director.
However, the community was worried about the future of the sanctuary since the CRMP
was to phase out at the end of 2001 (pers. comm. Menguito 2001).

88

89

Coral Reef Resource Management in the Philippines

12

Case Study: Apo Island Marine Reserve

Province: Negros Oriental
Municipality: Dauin
Barangay: Apo
(Source:
http://www.philreefs.org)

12.1

Introduction

The successful marine reserve at Apo Island is the most famous of the marine protected
areas in the Philippines. Fishermen in the area are satisfied with their catches and coral
cover in some areas exceeds 90% (pers. obs.). Due to strong relations with Silliman
University, it has become renown, even outside of the Philippines, for its demonstration of
the long-term benefits of marine protected areas. Since the reserve was inaugurated, it has
been extensively researched and used to demonstrate many of the effects of coral reef
protection. Lately, the Apo Island Marine Sanctuary has been declared a NIPAS site. We
have chosen to include Apo Island because of the thorough documentation available and
because it is an example of how the continued support of an outside institution, in this case
a university, together with community involvement can help secure the sustainability of a
marine protected area.

12.1.1 Site description
Apo Island is a small island (see Figure 12.1) located in
the province of Negros Oriental, 5 km south east of the
Province’s main island, Negros. It is a volcanic island of
Fig 12.1: Apo Island.
(Photo: http://www.philreefs.org)
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0.7 km2, surrounded by 106 ha of fringing coral reef (Russ and Alcala 1999).
Topographically, the coastal marine areas are dominated by steep drop-offs and gradual
slopes (pers. obs.)
12.1.2 The Apo Island Community
There is a community of approximately 700 residents living on the island (Alcala 2001) and
of these, some 200 are fishermen (Russ and Alcala 1999). The island also hosts two tourist
resorts, both foreign owned.
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Name of MPA: Apo Island Marine Reserve
Size: 22.5 hectares (225,000 m2)
Established: 1982
Legislative base: Municipal Ordinance, Dauin
Municipality Presidential Proclamation No. 438 NIPAS
Act (RA 7586)
Fig. 12.2: Apo Island Marine Reserve
including the unfished marine
sanctuary (Source: SUML
http://www.mozcom.com/~
admsucrm).

12.2

Sanctuary description

The Apo Island Marine Reserve is, in effect, a zone surrounding the entire island up to 500
meters offshore. Within this area is the strictly protected core zone of the reserve, the Apo
Island Marine Sanctuary, which is located on the southeastern side of the island (see Figure
12.2). It includes 450 meters of coastline and extends from the high tide mark to 500 meters
offshore, totaling 22.5 hectares, around 10% of Apo’s coral reef area. There is a 5-7 meter
deep reef flat extending to 100 meters offshore, where the reef flat slopes downward sharply
to approximately 35 meters before sloping gradually to the depths (pers. obs.). The reef flat
and slope are consolidated limestone overlaying a base of volcanic rock (Russ and Alcala
1996b). Coral cover and fish diversity in the reserve, as in much of the traditional-use zone,
is remarkably high (pers. obs.).

12.3

Legislative and management history of Apo Island Marine
Reserve

In the early 1970’s Apo Island played host to some of the same destructive fishing methods
that still wreak havoc in the rest of the country and in the Visayas in particular. Fish stocks
were being depleted and fishermen would travel at great personal risk to the coast of
Mindanao, 30 km away, to be able to catch more than the usual 2 kg per day (pers. comm.
Roberto Mendez).
In 1976, scientists of Silliman University in Dumaguete, Negros Oriental, who were
studying the terrestrial flora and fauna of the island, initiated a marine conservation and
education program on the island (Russ and Alcala 1999). Apo Island became one of three
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sites in the USAID funded Marine Conservation and Development Program of Silliman
University.
The scientists under Dr. Angel Alcala of Silliman University Marine Laboratory patterned
the Apo program after their experiences with Sumilon Island (see Chapter 4.1.4) off the
southern point of Cebu. A marine reserve there had proven effective in enhancing the fish
populations in, and in the vicinity of a protected core zone. Apo Island differs from Sumilon
in that it has a tight-knit community that lives on the island as opposed to Sumilon Island,
where fishermen came from mainland Cebu to fish.
The assumption was that no take sanctuaries on coral reefs are effective in reducing fishing
mortality enough to allow the establishment of high density, high biomass assemblages of
fishes that export commercially significant amounts of adult or juvenile fish biomass to
fished areas (Alcala and Russ 1990; Bohnsack 1996; Roberts and Polunin 1993; Roberts
1996; Russ and Alcala 1999).
At first there were mixed reactions to the idea of a no take sanctuary within the islanders’
fishing grounds. Most thought that a decrease in fishing grounds meant a decrease in fish
catches (Alcala 1998, 2001). Others were afraid that the scientists were attempting to take
their land, over which they had no legal rights (Sochaczewski 2001).
Years of community work, mostly consisting of slide lectures and informal talks on the
subject of marine resource conservation and its benefits, resulted in a change in the attitudes
of the people living of the Apo community. According to Liberty Rhodes, then barangay
Captain, they agreed to try the concept for a period of two years (Sochaczewski 2001).
In 1982 the Apo Island community became the first to establish a marine reserve/sanctuary
with the specific intention of increasing fishery yields (pers. comm. Alcala 2001). The idea
was to set aside approximately 10% of the island’s coral reef area to be strictly protected
from all kinds of extraction or damage. The remaining reef area surrounding Apo Island
was also to be a part of the reserve. This was called the traditional use zone, in which only
traditional fishing methods and absolutely no destructive fishing methods would be
allowed.
The establishment of the sanctuary/reserve in 1982 was agreed upon between Silliman
University and the Municipality of Dauin (Alcala 2001). Silliman University continued to
be involved with Apo Island and two additional sites, through the Marine Conservation
Development Program, which started in 1984 (White et al. 2002).
In April 1985, after much community organizing by Silliman University community
workers permanently stationed on the island, the community of Apo Island endorsed a
management plant for the sanctuary/reserve, which was approved formally by the Dauin
municipality in August 1985 (Russ and Alcala 1999). A Marine Management Committee,
consisting of local residents, was established to give the community members the formal
responsibility of maintaining the sanctuary/reserve (Russ and Alcala 1999).
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The main objectives of the management plan were the following (Russ and Alcala 1999,
Alcala 2001):
1) To prevent fishing around the island by non-residents.
2) To prevent the use of fishing methods destructive to the
coral habitat.
3) To protect the coral habitat of fish.
4) To prevent fishing and gathering within the no-take zone.
5) To provide an undisturbed breeding site for fish in the sanctuary.
6) To allow the build up of fish biomass in the sanctuary.
7) To increase local fish yield by export of fish (both adult and larval)
from the sanctuary to the local fishing grounds.
8) To encourage tourism.

The major points of the management plan were (Russ and Alcala 1999, Alcala 2001):
1) Ban on all fishing methods destructive to the coral reef habitat
(dynamite, muro-ami, spear fishing with SCUBA, poison/cyanide
fishing and gill-nets with small mesh) within the reserve area (i.e.
the entire reef to 500m off the island).
2) No extractive practices or anchoring in the sanctuary.
3) Traditional fishing (bamboo traps, gill-nets, hook and line, spear,
gleaning) allowed within the reserve (traditional fishing area)
outside the sanctuary.
4) The reserve managed by the Marine Management Committee with
enforcement from the Philippine Constabulary and scientific/management
advice from Silliman University.

The actual legal basis for protection was not passed until November 3, 1986, however,
when Municipal Ordinance No. 1 was issued by the Mayor of Dauin (Alcala 2001). This
ordinance included the points of the Marine Management Plan. The reserve was to be
managed by the Apo barangay Marine Management Committee in conjunction with the
Dauin Municipal Council, with management advice from the Marine Conservation and
Development Program of Silliman University. The ordinance promoted the concept of small
donations from tourists in order to fund the maintenance of the reserve and associated
community development projects.
A community marine education center was
built close to the sanctuary in 1989-1990
(see Figure 12.3). It was to be used for
Marine Management Committee meetings
and to display information about the reserve
and marine conservation in general (White
and Vogt 2000). The facility was built with

Fig. 12.3: The Apo Island community marine
education center (Photo: SUML
http://www.mozcom.com/ ~admsucrm).
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the help of donations. Although intrusions into the sanctuary and violations of reserve
regulations are extremely rare, there is usually someone in the education center to interrupt
any illegal activities. Most importantly, the planning, building and frequent use of the
building has been a source of pride to the islanders and a tool to insure the continued
enthusiasm of the Apo community (Russ and Alcala 1999; Alcala 2001; White and Vogt
2000).

12.4

Current management

The community was, with help and advice from the academe, fully involved in and
responsible for the planning and maintenance of Apo Island’s marine reserve/sanctuary
from its beginning stages in 1976 until 1994, where legislative changes placed the
Philippines’ most successful example of community based management of a marine reserve
in the hands of DENR.
On August 6 1994, Apo Island was declared a national landscape and seascape by
Presidential Proclamation No.438 under NIPAS (RA 7586). Being a NIPAS site, the rules
and regulations applying to municipal waters in the LGC and the Fisheries Code do not
apply. The new NIPAS rules and regulations regarding the reserve did not differ
considerably from the rules laid down by the community in the management plan of 1985.
As in other NIPAS-sites, the responsibility over the management of the protected area fell
under the Protected Area Management Board (PAMB). This group consists of the following
persons (Russ and Alcala 1999, Alcala 2001):
DENR Regional Executive Director for Region 7 (Chairman)
Provincial Development Officer for Negros Oriental
1 Dauin municipal representative
1 Apo barangay representative
min. 3 representatives of NGO’s and peoples’ organizations
1 representative from other relevant national agencies
Representatives from Silliman University

PAMB Board Resolution No. I, Series of 1999 is ”…a resolution prohibiting, regulating
and prescribing fees for access to and sustainable use of resources in Apo Island Protected
Landscape/Seascape”. To prevent unnecessary damage and wear in the sanctuary, Section 4
limits the number of divers in the sanctuary to 15 per day.
Section 5 describes a new, official system of fees. Inside the sanctuary, snorkeling and
diving now required the payment of PhP 25 and PhP 125, respectively. In the rest of the
reserve the fees are 15 pesos for snorkelers and PhP 75 for divers. A PhP 50 lodging fee is
required each day from overnight visitors. Among other fees are fees for camping, filming,
mooring and anchoring. These fees and regulations are necessary in Apo, as it is one of the
greatest attractions for divers in the country, receiving more than 2,000 visitors per month
in the peak seasons.
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It is clear that Apo Island Marine Reserve is no longer officially community-based. As
prescribed by the Implementing Rules and Regulations of the NIPAS Act (Sec. 38), there is
supposed to be a Protected Area Superintendent (PAS) appointed to and residing in the
reserve, but according to islanders he is hardly ever seen on the island.
According to the NIPAS Act, at least 75% of revenues generated by a protected area should
be retained for the development and maintenance of that area. Collected revenues and userfees from the sanctuary were now channeled through the national government before the
community’s share was returned to them and, as of mid-2001, the community had not
received a single peso, resulting in a debt to the Apo community of US$ 20,000 (Alcala
2001; pers. comm. Roberto Mendez). Many of those with whom we spoke on Apo Island
were frustrated over and suspicious of the national government. In addition, prior to
DENR’s take-over of Apo Island, the community members were able to loan money from
Silliman University for emergencies such as medical expenses (pers. comm. Roberto
Mendez 2001). The new PAMB administration is not flexible in this sense.
The community is also worried that sanctuary funds might be inaccessible once inside the
Integrated Protected Area Fund (IPAF) of the Philippine National Treasury. The National
Government claims that the funds are underway (Alcala 2001), yet an endless bureaucracy
has hindered it from getting very far. Funds are, however, slowly beginning to materialize.
According to SUML (pers. comm. 2002), some of the funds are slowly beginning to be
released to the Apo community. Mario Pascobello, the very dedicated, current barangay
Captain, was afraid that the reserve concept would collapse if the community did not see
their share of the money (supposedly at least 20,000$) in the near future (pers. comm.
Mario Pascobello). Others, including Dr. Alcala of SUML, are more optimistic (pers.
comm. Alcala 2001).
In 2002 the Apo Island community can celebrate 20 years of protection of their coastal
resources. Nowhere else in the Philippines has a sanctuary/reserve been continually
enforced for such a long time period. The involvement of Dr. Alcala and his staff at
Silliman University has led to much unique research and associated literature regarding the
biological and socio-economic effects of protection of coral reefs and the role of such
sanctuaries in the enhancement of fishery yields in adjacent coastal areas (Russ and Alcala
1996a, 1996b, 1998a, 1998b; Alcala and Russ in press; Alcala 1988, 2001).
As the positive effects of protection on the community, fisheries and coral reefs of Apo
Island are obvious, the project has through the years become a flagship for similar
community-based projects around the country, playing host to many showcase cross-visits
from other communities, as well as from other parts of the world through the literature
(Alcala 2001; Alcala and Russ in press).
Perhaps most importantly, the experiences and knowledge gained throughout the years of
observation of Sumilon Island and, in particular Apo Island, has played a significant role in
the direction of Philippine policy-making regarding coastal areas and resources.
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The Philippine Congress recognized the value of the coral reef conservation model which
makes use of a marine reserve as a fishery management tool and the community-based
approach to resource management (Alcala 2001). The Fisheries Code of 1998 (RA 8550)
Section 80 advises LGU’s to set up fisheries reserves and Section 81 deals with the
establishment of fish refuges and sanctuaries.
One of the most important lessons learned from Apo Island Marine Reserve is the
following: the chances of success in establishing a sustainable reserve are increased if the
community is involved from beginning to end in all aspects of the management of the
reserve.

12.5

The biological effects of Apo Island Marine Sanctuary

The Apo Island Marine Sanctuary is ubiquitous in the literature regarding coral reef
reserves in coastal areas. It has become excellent proof of the hypothesis that marine
reserves or sanctuaries increase fish abundance inside, as well as in areas adjacent to,
reserve boundaries.
Approximately 200 fishermen exploit the waters surrounding Apo Island (excluding the
marine reserve) using traditional, non-destructive fishing methods. The reef fishery yields
are dominated in terms of biomass by the fusiliers (Caesionidae)(14-70%), surgeonfish
(Acanthuridae) (14-29%) and jacks and trevallies (Carangidae) (9-40%) (see Appendix
A)(Russ and Alcala 1998a, 1998b).
Russ and Alcala (1996a, 1996b) provide
evidence of the export of adult reef fish
biomass to adjacent fishing grounds from
the marine sanctuary at Apo Island. The
evidence is derived from underwater
visual census monitoring of densities of
large predatory coral reef fishes such as
groupers (Serranidae), snappers
(Lutjanidae), emperors (Lethrinidae) and
jacks and trevallies (Carangidae) as a
group inside and adjacent to the marine
reserve over a period of 10 years (19831993).
Expectedly, as there is zero fishing
mortality inside the reserve, both mean
density and mean species richness of
large predatory fishes inside the Apo
reserve showed strong positive
correlations with years of reserve
protection. However, the same positive

Fig. 12.4: Plots of mean density and mean
species richness of large predatory fish
(Serranidae, Lutjanidae, Lethrinidae and
Carangidae as a group) against years of
protection for the Apo Island sanctuary and
non-sanctuary areas. Significant positive
correlations were observed for both variates
both inside and adjacent to the sanctuary (Russ
and Alcala 1996b).
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correlation was found in non-reserve sites (see Figure 12.4). This was not expected, as the
area had been fished throughout the 10-year period and that 10% of the fishing grounds had
been set aside as a reserve in 1982 (Russ and Alcala 1996a, 1996b). In the period 19831990 (the first 8 years of protection) the mean number of large predatory fishes in the nonreserve area showed no significant difference from an even spatial distribution over 3 set
distances from the reserve boundary. In the period 1991-1993 (years 9-11 of protection),
however, a significantly higher number of fishes were recorded in the two study sites
closest to the reserve (see Figure 12.5), consistent with a hypothesis that as density
increased in the reserve over time large predators tended to move out of the reserve to the
non-reserve area (Russ and Alcala 1996a,
1996b).
In 1986, after four years of protection, 11 of 12
fishermen claimed their catches had increased
and in 1992, 21 of 21 fishermen said that their
catches had at least doubled since 1985 (White
and Calumpong 1992 in Russ and Alcala
1996b). The fact that these fisheries increases
were seen despite the unavailability of 10% of
the fishing area strongly implies that the reserve
effect has more than made up for the loss of
fishing area (e.g. Russ and Alcala 1996b, Alcala
and Russ in press).

Fig. 12.5: Mean (+SE) density of large predatory
fish (Serranidae, Lutjanidae, Lethrinidae and
Carangidae as a group) at different distances from
the reserve boundary during the first 8 years of
reserve protection and the last 3 years of reserve
protection (Russ and Alcala 1996b).

12.6

Russ and Alcala (e.g. 1996b) provided
circumstantial evidence that the reserve may be
exporting adult fish biomass to adjacent fished
areas and that this export assists local fisheries,
the spillover effect.

Socio-economic effects of the sanctuary

The biological effects of the sanctuary also influence the island’s economy. We observed
fishermen coming home from a fishing trip with giant trevallies (Caranx ignobilis)
weighing over 20 kilos, fish that can be sold at good prices at the market or to the tourist
resorts.
The two tourist resorts are foreign owned, but nevertheless employs islanders, and the
villagers make an income by selling t-shirts, handwoven mats (banig) and other souvenirs.
Some people also make their living as boatmen bringing tourist to and from the island. The
income from tourism has been estimated at 126,000 US$ annually (Alcala 2001).
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Divers pay a fee of about a dollar per dive. The income from reef fisheries has been
estimated at 500 US$/ha reef annually (Alcala 2001). The socio-economic effects of the
sanctuary are also visible, as one crosses the island from the village to the sanctuary on the
opposite side. Instead of the typical dirt road, a narrow concrete ”highway” now crosses the
entire island. Unlike the typical Filipino fishing village where families live in nipa huts, the
families of Apo live in less charming, but in Filipino eyes more prestigious, concrete houses
(pers. obs.). Whether the major cause of the community’s welfare is the larger number of
(bigger) fish they catch, or the increased flow of tourists to the island is difficult to
distinguish. Ultimately, the increased welfare is a result of the successful management of
the island’s coral reef resources.
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Case study El Nido-Taytay Managed Resource
Protected Area (ENTMRPA)

Province: Palawan
Municipalities: El Nido and Taytay
Barangays: 21 barangays are located in the protected
area (18 in El Nido and 3 in Taytay)

Fig.13.1: The province of
Palawan, showing the location of
the ENTMRPA (DENR 2001).

13.1

Introduction

El Nido-Taytay Managed Resource Protected Area (ENTMRPA) is a comparatively large
NIPAS site located in the northern part of Palawan (see Figure 13.1). The main threats to
the coral reefs are bleaching, siltation, the live fish trade and the encroachment of
commercial fishing boats into the area. There are conflicts between the DENR and the
provincial government over the management of the protected area due to overlapping
legislation. We have included a small survey of Bebeladan, a barangay located in the
protected area, as an example of a typical village in the ENTMRPA.
13.1.1 Site Description – Palawan
Palawan, in the southwest Philippines, is the second-largest province in the Philippines,
consisting of 1,768 islands. The provincial capital Puerto Princesa is located on the eastern
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side of the elongated main island, Palawan, which is 425 km long and 12,000 km2 in area
(Cesar 2000). According to Reefbase (2000), Palawan has the best reefs in the Philippines.
The island is the least disturbed among the major islands of the Philippines and has a
distinct flora and fauna from the rest of the country.
The province of Palawan is often called “The Last Frontier”, as there is a relatively small
population (755,412 in 2000 (National Statistics Office 2001) residing in the large province.
Thus, it is currently experiencing a rapid in-migration from parts of the Philippines with
higher population densities and less natural resources, which has become a problem from
the resource point of view (Pido et al. 1996). The majority of the migrants are landless
peasants who settle in the province’s ecologically sensitive uplands and coastal areas (Pido
et al. 1996). Migrant farmers and fishermen were not attracted to the island until the second
half of the last century, partly because the island was infamous for being plagued by
malaria. The province has put a special effort into conserving its natural resources by
creating the Strategic Environmental Plan for Palawan, and the Palawan Council for
Sustainable Development (PCSD).

13.2

Impacts on the ENTMRPA

The El Nido-Taytay Managed Resource Protected Area is a good example of the result of
the combined effects of natural and anthropogenic impacts on the marine environment.
13.2.1 Bleaching and typhoon damage
El Nido was not spared by the 1997-1998 El Niño-related bleaching event which devastated
reefs worldwide. In fact, northern Palawan was one of the areas of the Philippines which
was particularly hard hit (e.g. DENR 2001; Cesar 2000). According to the marine biologist
of the Ten Knots Development Corporation (pers. comm. Laririt 2001), who has monitored
the coral reefs of El Nido regularly, sea temperatures rose from 26-27ºC to up to 32ºC,
resulting in the death of approximately 20% of all the corals and an overall degraded
condition of the remaining corals in the protected area. The El Niño phenomenon brought
drought to El Nido (Cesar 2000). As a result, many El Nido farmers abandoned their
farmlands and took to the sea, creating added pressure to the coastal resources (pers. comm.
Laririt 2001). The corals not killed, but merely weakened by the warm sea temperatures,
were given an additional blow by typhoon ”Norming” in December 1998. The resulting
wave damage destroyed many of the shallower reefs in the area.
13.2.2 Destructive fishing methods
Fishing with poisonous substances such as sodium cyanide has become a major problem in
El Nido. Until recently, Coron Island to the north was the main trading post for live
ornamental and food fishes. As the reefs of Coron became depleted and destroyed by the
destructive fishing practices associated with the capture of live fishes, fishermen and traders
moved to the El Nido-Taytay area (Arquiza 2001). Local traders in Taytay have been
transporting live fishes out of El Nido to Manila since 2000, using the commercial planes of
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the Ten Knots Resort group (Arquiza 2001). Local NGO’s and members of the El Nido
PAMB are presently worried about the recent opening of an advanced holding facility for
live fish in the El Nido barangay of Corong-Corong by Ko’s Aquamarine, a large trading
company dealing with live fishes for export to Manila, Hong Kong and the rest of the
world. Fishermen can get up to 1200 PhP/kg for live red groupers (Epinephelus akaara),
compared to 80 PhP/kg for the same species sold fresh (but dead) (Arquiza 2001). The same
live fishes fetches up to 5,000 PhP/kg in Hong Kong restaurants. Green groupers
(Epinephelus coioides) fetch a lower price than red groupers. Despite the fact that cyanide
fishing is increasingly widespread in the Bacuit Bay area, it is difficult to apprehend
violators, as they usually leave their fish-catches in open water fish cages until the cyanide
concentrations in the fishes become undetectable by cyanide detection laboratories
(pers.comm. Olano 2001).
Dynamite fishing was a problem in El Nido from the 1940’s to the 1990’s, but due to a
growing awareness, the practice has been curbed in recent years. Dynamite fishing does,
however, flourish in the northern and southern extremities of the marine reserve (e.g.
Sibaltan, Villa Paz) and in neighboring municipalities (pers. comm. Olano 2001).
In El Nido we were informed about a fishing technique realtively new to the area, and
which local fishermen proudly claimed was "harmless" (pers. comm. Distal 2001), yet it
was a subject of concern to the NGO’s operating in the area. The method consists of
winding the fishing line around a small stone, and when the stone has weighted the hook
down to the desired depth, a tug of the line releases the stone, allowing the hook and a
“squid” made of chicken feathers or leaves of the native nipa to float freely. The impact of
one small stone falling on the coral reefs may not seem important, but the problem lies in
the fact that, on an average fishing trip, each fisher brings two sacks of stones, each
weighing 40 kilos. Rolando Orlando of The Haribon Foundation, Palawan, estimates that
800 “hook and line”- fishermen are operating in El Nido, one of our study sites. The
combination of many fishermen and many sacks full of stones is indeed a serious threat to
the corals, at least on a local scale (pers. comm. Olano 2001).
Another example of a destructive fishing method used in the area is mini-muro-ami, which
is a scaled down version of the complex practice of muro-ami.
13.2.3 Overfishing

Fig. 13.2: Subsistence fishers in
the ENTMRPA (Photo:
Courtesy of the David and
Lucile Packard Foundation).

There is heavy competition for the fishing resources within the
protected area in El Nido (see Figure 13.2). Commercial fishing
vessels fish illegally in the protected area the large mouth of
Bacuit Bay making for an easy escape if detected by the
virtually non-existent law enforcement units in the area. Some
vessels are caught, yet due to corruption and an inefficient
municipal judicial system, very few are actually convicted (pers.
comm. Olano, Rosante, Distal, Mayo-Anda 2001).
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Fishermen from Visayas, Masbate and other parts of the country migrate to Palawan in
search of a better life, often bringing ecologically unsound fishing and farming practices
with them. Indigenous peoples and tribes of Palawan, of which there are many, often fall
victim to the exploitation of their ancestral lands by these migrants. According to the local
fishermen of El Nido, the migrant fishermen are the ones who use destructive fishing
methods such as cyanide fishing (Pido, et al. 1996; pers. comm. e.g. Leocardio, Distal,
Olano 2001).
Nearshore coastal areas are under high pressure within the ENTMRPA. One gallon of fuel
for a motorized pumpboat costs approximately PhP100 (2001). The average catch per
fisherman is 3-5 kg of fishes, which can be sold for around PhP35/kg. Needless to say, most
fishermen opt to minimize expenditure and fish near the coast.
On moonless nights, however, fishermen in motorized boats flock to the deeper waters of
Bacuit Bay in order to catch squid by luring them to their hooks and lines with (illegal)
superlights.
In spite of the large number of fishermen in the El Nido and Taytay municipalities, there are
relatively few fishes or squid for sale at the public wet market and these are sold at a high
price. The reason for this is that fishermen sell their commercially valuable fishes to traders
that ship the fishes to Manila. There is only electricity in El Nido between 16:00 and 24:00,
so fish spoils quickly, and the humidity is too high for the production of the ever popular
dried fish (pers. comm. Laririt 2001).
Many fishermen in the ENTMRPA utilize highly selective fishing methods, which cause no
unnecessary damage to the productive fishery habitats. However, many do use destructive
and unselective fishing methods, often catching undersized juvenile individuals (pers.
comm. Distal 2001; DENR 2001).
13.2.4 Tourism and development
The El Nido Managed Resource Protected Area is
one of the most beautiful places in the Philippines.
A decade ago El Nido was a magnet for diving
tourists, but due to the degraded state of the reefs,
this is no longer the attraction of the area. Still,
with clean turquoise waters, breathtaking sceneries
and deserted white beaches, it truly is a tropical
paradise ideal for vacationers, yet there are
relatively few tourists (see Figure 13.3).
One reason for this is the remoteness of the area,
another the political situation in the Philippines.
During our visit to the area in the summer of 2001,
20 persons, including two Americans, were

Fig. 13.3: The scenery attracts many tourists
to the protected area (Photo: T.K.
Sørensen).
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kidnapped from a luxury tourist resort on the east coast of Palawan. The culprits were Abu
Sayyaf, a militant Muslim guerilla movement from Mindanao and notorious for
kidnappings, although the Palawan kidnapping was the first of its kind outside Mindanao,
causing even more worry to visitors. These events have contributed to the decline in visitors
to the Philippines in general. We predict that, if the political situation stabilizes and
infrastructure is improved, tourism will definitely boom in El Nido. There are many
potential threats involved when a relatively pristine area such as El Nido undergoes
development for the sake of tourists and people are lured to the area to profit from the
tourist industry. Most of these threats have been mentioned earlier (Chapter 6). There have
been upscale resorts on the islands of Bacuit Bay for decades. The coastline of mainland El
Nido, however, is unique in the sense that it is literally taking its first steps into
development.
13.2.5 Logging
Sediment transport to Bacuit Bay increased significantly from 1985 to 1992 due to logging
in the 78 km2 Bacuit Bay drainage basin (Hodgson and Dixon 1992 in Hodgson 1997).
Sheet erosion per hectare of logged area was found to be 240 times higher than from uncut
primary forest plots, and the Manlag River, which runs through logged forest areas, had 16
times the sediment transport of the Balangoyen River, which runs through uncut primary
forest (Hodgson and Dixon 1992 in Hodgson 1997). Although commercial logging was
banned in 1992, the practice continues through the clearing of forests for farming and
through illegal logging operations. Sediment transport has decreased since the ban was
issued (Hodgson 1997).
Some of the resorts of Bacuit Bay have in the past (and present) been accused of using oldgrowth primary forest hardwood as building materials, which is strictly protected by law. In
all cases this wood has been cut illegally, clearly in violation of the logging ban, and in
some cases by companies owned by Palawan politicians or their associates. Several of the
bars and restaurants in the town of El Nido were illegally built without Environmental
Compliance Certificates (required under the Philippine Environmental Impact Assessment
(EIA) System)1 and in addition using wood from no-take forest areas.
There has long been talk of improving the road between Puerto Princesa and El Nido, as the
stretch of road between Taytay and El Nido is virtually non-existent most of the year. The
building of roads has been shown to be a major source of erosion. In the Bacuit Bay area,
roads made up approximately 3% of the land area in 1992, yet they were the source of 84%
of erosion (Hodgson and Dixon 1992 in Hodgson 1997). Thus, the construction of a new
road must not be done without the necessary research and precautions, i.e. reforestation of
logged areas, or the effects could be disastrous to the marine environment.

1

NIPAS Act Sec. 12
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Name of MPA: El Nido-Taytay Managed Resource Protected Area (ENTMRPA)
Size: Total area: 90,321 hectares. Marine area: 54,303 hectares (DENR 2001).
Legislative Base: Presidential Proclamation No. 32 (October 8, 1998)
Established: Oct. 8, 1998

Fig. 13.4: El Nido Taytay Marine Protected Area with core zone, use zones and communal fishing zones
(DENR 2001).
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ENTMRPA description

The protected area comprises a terrestrial as well as a marine component: Bacuit Bay
constitutes the entire marine component and is located on the western side of Palawan (see
Figure 13.4). El Nido differs from the previously described Gilutongan, Apo and
Cabacongan sanctuaries on several points. The protected area is much larger, and the
protection level is not based on a core/no-take zone. Rather, the protection is softer,
allowing determined uses within the protected area. The ENTMRPA falls under the IUCN
category Managed Resource Protected Area (see Figure 13.5).
El Nido is for many justifiable reasons, apart from the conservation of fish stocks, worth an
immense conservation effort. There are fringing reefs around the islands and shoreline of
the bay in which 45 genera of hard coral can be found, as well as 197 species of fish in 28
families (DENR 2001). There are 16 bird species that are endemic to Palawan, all of which
are dependent on natural forests. 6 species of large land mammals are limited to the
Philippines in the Palawan faunal region (DENR 2001). Rare or endangered, these birds and
mammals are all found in the ENTMRPA. Four species of marine turtles can be found in
the PA, all of which are threatened mainly as a result of loss of nesting habitats (DENR
2001). Whales (toothed and baleen), dolphins and the highly endangered dugong can be
seen in the waters adjacent to and in the protected area (DENR 2001).

13.4

Socio-economic characteristics of the protected area

The total number of inhabitants in the protected area was 16,177 in 1999. The number has
doubled since 1980, and is tenfold the size of the population during WWII (DENR 2001).
About half of the population consists of migrants. More and more are attracted to the still
relatively bountiful area, which is also seldom hit by typhoons (pers. comm. Bernadino
2001).
El Nido is Spanish for nest and this name refers to the gathering of precious, edible birds
nests that are collected in caves around the bay area and
sold at high prices, since birds nest soup is considered a
delicacy in Southeast Asia. The total annual income from
this activity is PhP 25 million. We spoke with a group of
young women in Bebeladan who were cleaning the
gathered nests for impurities. Pure, first-class bird’s nest
can be sold to traders for up to PhP120 per gram. The nests
Fig. 13.5: A sign welcomes visitors
to the ENTMRPA (Photo T.K.
(made from the swift’s saliva) are gathered from
Sørensen).
sometimes dizzying heights inside the limestone caves in
the region.
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The scenic beauty of the area, with its karst limestone formations (see Figure 13.3) and 14
islands dotted around the bay, attracts approximately 20,000 tourists per year (DENR 2001).
Most of the members of the communities in El Nido are both fishermen and farmers.
Farming is an important economic activity with important crops being rice, cashew nuts and
coconut. In 11 out of 18 barangays, fishing is listed as the most important source of income
(Lamug 1999). Over two thirds of the inhabitants in the protected area are fishermen but
only one third are full time fishermen. The remaining are part time fishermen, who fish for
subsistence and a seasonal income, e.g. during the calm season (DENR 2001). Most
fishermen (72,4%) fish within 5 km from the barangay where they live and catch mainly
reef fish. The main fishing gears used are lambat, a type of net, and kawil, a jigger used to
catch squid (Lamug 1999). The weather patterns of El Nido follow the seasonal Asian
monsoon. During the habagat (southwest monsoon) from May to October, seas become
very rough, making fishing difficult or at times impossible. In these times, native fishermen
find other sources of income, e.g. employment in El Nido Poblacion or livestock and
poultry-raising. Fish is the main protein source to the families (DENR 2001).
One thing that characterizes El Nido is its remoteness. From Puerto Princesa, El Nido can
be reached by bus, a minimum 16 hour ride on a dangerously rough road or by sea in ferries
from Manila and by large bancas from more southern parts of Palawan. However, all of
these means of transportation imply high risk, and traveling to El Nido during the rainy
season (May–October) by land is impossible. For those who can afford it, a small aircraft
(12 seater) flies regularly from Puerto Princesa. The difficulty in reaching El Nido has
definitely helped the conservation of the resources in the area until recently. On the other
hand, the remoteness also makes law-enforcement difficult. The Court in El Nido is only
assembled every three months, and otherwise lawbreakers must be transported to Puerto
Princesa, which is often given up due to the above-described traveling difficulties and lack
of funds (pers.comm. Rosante 2001).

13.5

Barangay Bebeladan

Bebeladan is a typical barangay of
the protected area. It is located too
far from the main tourist center of El
Nido Población to benefit from
tourism. Instead fishing, together
with farming, is the main source of
livelihood. Bebeladan is a 4,500
hectare barangay of approximately
2,000 people, living in 350
households (pers.comm. Distal 2001)
Fig.13.6: Barangay Bebeladan, El Nido Municipality,
in the southern portion of the
Palawan (Photo: Janne Dalby).
ENTMRPA. Sailing towards the
shores of sitio Bebeladan (see Figure 13.6), the original settlement in the barangay and the
one with the largest proportion of natives from Palawan, one sees a palm fringed beach with
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a row of nipa and bamboo homes. In the background is the vast expanse of Palawan’s hills
and forests. To the left on the beach are several small, primitive cottages, which belong to
temporarily settled fishermen from other parts of the country. There is a small road of
approximately 150 meters with homes on both sides. The village seemed tidy and peaceful.
At sunset a generator provides electricity for a few hours.
The barangay is made up of several sitios or settlements spread out in coastal areas fringed
with mangrove forests, seaweeds, seagrass beds and inshore coral reefs (pers. obs.).
Depending on the sitio, many of the barangay’s inhabitants are recent migrants or seasonal
migrants from the Visayas, Bicol, Batangas, Mindanao or other parts of the Philippines,
most of whom are full-time fishermen. Despite the proximity to the ocean, the majority of
the Bebeladan community earns its income from non-timber forest products such as
bamboo, bananas and nipa (for the weaving of hats and baskets and for roofing) and from
the farming of, among other crops, cassava, bananas and cashew nuts, albeit most of the
men are to some extent fishermen. The gathering of bird’s nests also contributes to the
economy (pers.comm. Distal 2001; Lamug 1999).
Fishing is the next-largest source of income in Bebeladan. Fishing, however, is a highly
seasonal source of income depending on everything from the seasonality of pelagics and
squid (December to May) to the weather (DENR 2001). The fishermen of Bebeladan are
organized in the Bebeladan Small Fisherfolk
and Livelihood Association.
In Bebeladan, the community finds
supplementary livelihood through the culture
of seaweed, a project started by the Haribon
Foundation. A women’s co-operative of the
barangay washes the laundry of the nearby
Langen Island Resort in a fresh-water source
Fig. 13.7: The women of Bebeladan provide
the community has discovered and protected
laundry services for nearby resorts (Photo
(see Figure 13.7). This, and the occasional
courtesy of the David and Lucile Packard
Foundation).
need for construction workers from
Bebeladan, is the only way the resort is
connected with its host barangay (pers. comm. Distal).
We had an informal meeting with Bebeladan barangay Captain Sanny Distal, who is also a
member of the Protected Area Management Board of the ENTMRPA, about the state of the
marine environment adjacent to his community. According to him, dynamite was first used
in his barangay in 1946, continuing until the 1990’s, when the fishermen of Bebeladan
were ”educated”. He recalls that fish were abundant in the 1980’s. In 1992 the community
was introduced to sodium cyanide as a method of catching fishes for the live fish trade, a
practice still used by some inhabitants in the barangay, most of whom are temporary
migrants. According to Distal, the migrants are not frowned upon unless they use
destructive fishing methods, something for which migrant fishermen are notorious. The
”better” alternative to catching red (outside PA) and green groupers (inside PA) is widely

Coral Reef Resource Management in the Philippines

108

used in Bebeladan, i.e. the drop-stone method (see this Chapter 13.2.2). Among other
frustrations is the lack of political will to stop commercial fishing vessels from entering
coastal waters. There have been conflicts over the use of basnig in near-shore coastal waters
by neighboring fishermen.
The Haribon Foundation has facilitated the training of fish wardens in Bebeladan, which
Distal deems necessary, as there is virtually no law enforcement in the area. There are,
however, not enough funds to establish a Bantay Dagat group.

13.6

Management History

Protection of the area started as early as 1984 when the northwestern portion (36,000
hectares) of El Nido was declared a “Marine Turtle Sanctuary”. The original 95,000 hectare
El Nido Marine Reserve (DAO No. 14) was established in 1991 under DENR’s ”Debt-forNature Swap”-program, which was implemented by WWF. The 1991 administrative order
only covered the islands of the bay, but in 1992 the protection was amended (DENR
Administrative Order No. 4) to cover regulations for the marine part of the protected area.
The present El Nido (-Taytay) Managed Resource Protected Area was declared in 1998
(Taytay was included in the name in 1999).

13.7

Management

El Nido is managed under a double management regime. It is a NIPAS protected area, i.e. a
nationally protected area under the DENR-PAWB but, being situated in Palawan, the
protected area is also protected under the Strategic Environmental Plan for Palawan (SEP).
This has led to conflicts over which agency, the Palawan Council for Sustainable
Development (PCSD) or DENR- PAWB, is the main implementing agency. As an
informant at the CRMP Palawan put it: “They have different interpretations of the
environmental laws”. In order to solve the conflict, a Memorandum of Agreement between
the two agencies has been signed.
13.7.1 The Strategic Environmental Plan for Palawan
The SEP, through the establishment of the Environmentally Critical Areas Network
(ECAN), covers the whole of Palawan. The management of the SEP is undertaken by the
PCSD, which, according to the SEP, should be the policymaking and implementing body in
Palawan and therefore also in El Nido. It is the opinion of the PCSD that, within a province,
the Local Government Code places provincial legislation over national legislation, and this
is why the SEP should rule over the NIPAS Act in Palawan (pers. comm. PCSD Staff
Puerto Princesa 2001). The relevant sections of the Local Government Code on Provincial
vs. National powers are: Section 3 (i): “Local Government shall share with the national
government the responsibility in the management and maintenance of ecological
balance…”, and Section 5: Rules of Interpretation: “Any provision on a power of a local
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government unit shall be liberally interpreted in its favor, and in case of doubt any question
thereon shall be resolved in favor of devolution of powers and of the lower government unit.
Any fair and reasonable doubt as to the existence of the power shall be interpreted in favor
of the local government unit concerned”. The Strategic Environmental Plan of Palawan is
also very clear in its statement of the superiority of the SEP on environmental issues.
Section 6 “Legal effects” of the SEP states that “...concerned national and regional
government agencies operating therein (Palawan -Ed.) shall coordinate and align their
projects and the corresponding budgets with the projects, programs and policies of the
SEP...”.
13.7.2 NIPAS
El Nido was included in the system of protected areas under the NIPAS program in 1998,
but has been administered by the DENR since 1991. El Nido has for the past years been
assisted by the EU funded National Integrated Protected Area Program (NIPAP) which
phased out in the end of 2000.

13.7.3 Memorandum of Agreement
The dispute over El Nido made the then mayor of El Nido file a case on behalf of 8,000
residents in order to achieve a decision on which agency should be the lead agency. He
argued that the SEP should be the lead agency because the El Nido Marine Reserve, which
was declared in 1991, had never been accepted by the community of El Nido (Palawan
Times 2001).
DENR argued that since the area had been under DENR administration since 1991, they
should continue to be the main agency. But the Regional Trial Court ruled against DENR,
and stated that in El Nido the SEP prevails and NIPAS (and all other environmental laws)
are supplementary. A Memorandum of Agreement (MOA) between the two parties, DENR
and PCSD, was signed in June 1998 as a consequence of the Regional Trial Court’s
decision.
The MOA initially states that, having complementary goals and functions, both agencies
through co-operation shall contribute to the management of El Nido. This is specifically
expressed by the fact the two agencies jointly shall establish the PAMB of the ENTMRPA.
Initially, the MOA recognizes the role of NIPAS in creating a “comprehensive system of
integrated protected areas”, but states that the contribution of NIPAS in El Nido and other
NIPAP sites in Palawan shall consist merely of technical expertise and that policy directions
shall originate from the PCSD.
That the NIPAS law continues to dominate, despite the initial statements of the MOA and
the Court’s decision stating that the SEP shall prevail in El Nido, is clear in section 2.4 of
the MOA, stating that the PCSD shall “…adopt as its guidelines, the provisions of the
NIPAS Act, its implementing rules and regulations and all relevant DENR administrative
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issuances governing protected areas in the promulgation of its implementing rules and
regulations”.
This is also specified in the ENTMRPA General Management Plan (DENR 2001): “The PA
management follows the procedures set by the NIPAS Act but with special consideration to
the Strategic Environmental Plan implemented by the PCSD”.
13.7.4 Protected Area Management Board
The PAMB of El Nido is a large management body composed of 42 members; a
representative of every barangay in the area, NGO’s, the tourism sector and other
businesses, women’s groups, relevant government agencies and indigenous people residing
in the area. The NGO’s/PO’s represented are the Haribon Foundation, El Nido Foundation,
the Womens Federation, the Fishermens Association and The Philippine Rural
Reconstruction Movement. The PAMB is chaired by the PCSD and the vice chairman is
from DENR. The size of the PAMB has made it necessary to establish an Executive
Committee, which meets on a more regular basis (once a month) than the PAMB, which
meets 2-3 times a year.

13.8

Management regulations in the ENTMRPA

13.8.1 Fisheries regulations
The sections of the Fisheries Code (RA 8550) regarding the regulations of fisheries in
municipal waters (Secs. 16–25, Secs. 90 and 93) do not apply in the area, since waters
located inside NIPAS areas are not considered municipal waters. Instead, regulations are
decided by the PAMB specifically for the NIPAS area. Fishing within the protected area is
only permitted for tenured migrants (RA 7586 Sec. 50) and natives. As a special regulation,
it has been decided to ban the harvest of red groupers inside the protected area (pers. comm.
Olano 2001).

13.9

Zoning

Zoning is a management issue that has been harmonized to fit the NIPAS as well as the SEP
rules. The NIPAS Act does not specifically mention zoning of marine protected areas. The
SEP on the other hand is, through the proposed Environmentally Critical Areas Network,
based on the idea of zoning the terrestrial as well as the marine environment. The terms
used for zoning of the coastal/marine component of the Environmentally Critical Areas
Network are quite similar to the zoning of El Nido (PCSD Resolution 99–144 and DENR
2001) (see Table 13.1 and Figure 13.4). Fishing is only allowed in the communal fishing
grounds and only with the use of sustainable/traditional fishing methods. However, this
zone covers the majority of the waters in El Nido. Travelling in the area by banca, we did
not notice any buoys, signposts or other indications of zoning. According to the general
management plan and the staff at the NIPAP Office, there are no core zones in the marine
portion of ENTMRPA. The reason for this was that it was not believed that core zones were

Coral Reef Resource Management in the Philippines

111

applicable in El Nido because of the large area such a core zone should cover (at least 2,000
km2) in order, in their view, to be effective. In the General Management Plan of the
ENTMRPA, the terrestrial component of the protected area is thoroughly zoned (DENR
2001). The marine areas, it seems, are rather sporadically zoned, and we are under the
impression that the zoning of the marine areas is not thoroughly understood nor respected.
We did not come across any demarcation of any kind in the restricted use or core zones of
the protected area.

Zone
Core zone
(high coral cover and
diversity)

Restricted use zone
Sustainable use
zones
Existing use zones
Multiple use zones
Visitors use zone

Communal fishing
ground
Table 13.1

Allowed uses
Indigenous peoples ceremonial and/or religious activities.
Scientific research activities.
Traditional resource extraction.
Seaweed farming, fish traps and cages
Only current activities can continue.
Seaweed farming, fish cages and fish traps.
Picnicing, diving, snorkeling and other tourism activities.
Site improvements only (e.g signs, mooring buoys), existing tourist facilities (e.g.
huts, sheds, mooring buoys
Sustainable/traditional fishing methods with the
use of small motorized boats (less than 3 gross tons)

Zoning of El Nido-Taytay Managed Resource Protected Area (DENR 2001).

There are two small, very well protected, sanctuaries belonging to the private resorts at
Miniloc (5 ha) and Langen Islands, but these are exclusively reserved for resort guests. We
managed to observe one of the sanctuaries and saw some of the best coral cover and fish
abundance we observed during our stay in El Nido. This indicates that the bleaching event
of 1998 cannot be held solely responsible for the low fish abundance and coral cover that
we observed in other parts of El Nido.

13.10 Enforcement of the protected area rules
There are 9 rangers to cover all sectors of El Nido, i.e. one ranger per 6,677 hectares of
marine area (DENR 2001). Enforcement of the marine portion is hindered by lack of funds
for fuel for the boats, leading to a situation where patrolling is only carried out once a week
(pers. comm. NIPAP Office 2001). The training of the rangers is carried out in cooperation
with the local branch of the WWF (KKP Pilipinas). The overall idea behind the law
enforcement in the protected area is that the communities shall control their own territory
and call on the rangers for assistance if they come across illegal activities. The PNP and the
Philippine Coast Guard also contribute to the patrolling of El Nido. Perhaps a way of
assuring funds for patrolling in the future is the implementation of a conservation fee
system.
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13.11 Conservation fee
At the time of our stay in El Nido the Protected Area Management Office (Under NIPAP)
was working on the introduction of a Conservation Fee to be paid by all tourists who visit
El Nido. The suggested price was PhP 50 per day and a maximum of PhP 500 for the entire
stay. With 20,000 tourists per year, who stay an average of 7 days, this will amount to PhP
7 million per year, making a considerable contribution to the economy of the protected area.
This is indeed needed as the NIPAP funding has ended. However, as an informant at the
Environmental Legal Assistance Center (ELAC) reported, the money collected through user
fees, permits and licenses in El Nido, that goes to the Integrated Protected Areas Fund
(IPAF) in the Central Government, is difficult to retrieve. This perhaps explains why the
staff members at the Protected Area Office had not received their salaries 4 months in a
row.

13.12 A summary of the management of ENTMRPA
When speaking with representatives of the two agencies, it became clear that a full
understanding between the two agencies, PCSD and DENR, was still missing.
Both parties claim that they are the main agency, but that they do cooperate with the other.
However, from the impressions we got during our stay in Palawan, we tend to conclude that
the agency in charge continues to be DENR and that the PCSD continues as the less
influential agency, in opposition to DENR. DENR has received funding from the European
Union for the NIPAP program giving them a considerable influence over the protected area,
albeit funding ended in September 2000. The Protected Area Office, an impressive building
funded by NIPAP, is led by a DENR-appointed Protected Area Superintendent (PAS), who
in turn points out his/her staff. This office is undoubtedly the place where daily
management is undertaken, where most of the technical expertise is found, and from where
funds are collected and controlled. The General Management Plan of El Nido is also a
product of the DENR/NIPAS and only sporadically mentions the SEP. With regards to the
daily management of the protected area, the PCSD is represented by one person.
Zoning, the cornerstone of the SEP, is the one issue where the PCSD has potential. Time
will tell if the ambitious zoning schemes will ever be implemented. It is the opinion of an
informant of the CRMP Palawan with whom we spoke in Puerto Princesa, that PCSD and
DENR are mostly fighting over the right to collect fees and licenses from the protected area,
as it is the right of the implementing agency. The dispute between the two agencies and the
lack of a clear division of responsibilities is an obvious hindering to the sound management
of El Nido.
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Discussion

Many aspects of coral reef resource management have been covered in this thesis. In the
following we will discuss the current coral reef resource management in the Philippines,
leading to a series of recommendations along the way.

14.1

Impact-specific mitigation

The anthropogenic impacts form a complex problem and together share the responsibility
for the degradation of coral reefs in the Philippines. In order to protect the coastal zone,
each of the impacts must be fought, using impact-specific approaches.
14.1.1 The relative importance of the anthropogenic impacts
A recent study among coastal managers all over the Philippines showed agreement on the
fact that the most important problem in the coastal environment is the use of destructive
fishing methods (Uychiaoco et al. 2000). However, one has to keep in mind that the effects
of destructive fishing are perhaps more visible than the more complex effects of pollution or
siltation from logging or coastal development.
It is extremely difficult to rank the sources of coral reef degradation. The literature on the
subject is sparse and in some cases contradictory (e.g. Saila et al. 1993 and McManus et al.
1997). Blast fishing on or near a coral reef physically alters the reef, reducing its complexity
as a habitat. Cyanide fishing removes prized target species from the coral reef ecosystems.
While blast fishing might in the long run reduce the productivity of a reef, cyanide fishing
might result in coral damage and the depletion of targeted species. The overall very high
fishing pressure is perhaps the greatest of the threats and the most difficult for which to
come up with sustainable solutions.
14.1.2 Control of blast fishing
Without nitrate-based fertilizers and blasting caps/detonators, it is impossible to make
explosives for blast fishing. However, if these products are available to fishermen, which
indeed they are in the Philippines, the making of explosives for blast fishing is a relatively
cheap and easy task. Undoubtedly, substantial portions of nitrate land in the wrong hands on
the way from the port to the importers’ warehouses, and from the warehouses to the

Coral Reef Resource Management in the Philippines

114

dealerships. Once in the hands of e.g. the individual farmers, there is no official control of
the nitrates, some of which is often sold to fishermen or dealers of fishing explosives
(Guidote 2001). The blasting cap industry is visible and in theory, most of these
manufacturers could be apprehended and their backyard factories shut down.
In total agreement with Guidote (2001), Guidote et al. (2001) and Dela Victoria, the Cebu
City Bantay Dagat Program Director (pers. comm. 2001), we see the control of the supply
of nitrates and blasting caps as one of the last available options for solving the Philippines’
problems with blast fishing.
Then why has this not been done since the criminalization of dynamite fishing many
decades ago? The answer is corruption and the personal interests of local politicians, as well
as a lack of knowledge regarding coastal environmental issues. If the political will to stop
dynamite fishing could be found at the local level, then dynamite fishing could be
controlled. However, as long as e.g. mayors, police officers or other law enforcement
practitioners can be ”bought”, or are unaware of the consequences of blast fishing in the
long run, the problem is insoluble.
One solution would be a result-oriented, nationwide campaign against blast fishing and
other destructive fishing methods, beginning at the national level and ending at the
barangay level. This campaign would include the schooling of everyone involved,
including mayors, governors, policemen, etc., on the subject of coral reefs and the shortand long-term effects of destructive fishing methods. A report on the results of each coastal
municipality to be published nationwide might increase pressure on politicians to
participate.
Repetitive raids and arrests of producers and dealers of explosives and their individual
components, as well as the confiscation of these products, would eventually raise the market
prices of explosives to the point where fisherfolk would no longer consider blast fishing to
be a cheap alternative to traditional fishing methods.
Thus, there is no real point in chasing small-scale users of explosives around in Philippine
waters. This tactic has been used for decades and has obviously had little effect. The
problem is more likely to be solved through education and by going after the ”bigger fish”,
i.e. the manufacturers, dealers and distributors of explosives and their components.
However, if communicating with destructive fishermen is attempted in the hopes of
changing their practices, it is essential that one does not romanticize the situation of a given
fishing community. Blast fishermen, for instance, are often perceived as being desperate
men with respect for the sea and its bounty, using dynamite in waters that are devoid of fish
as a last resort to feed their families, as depicted in the description of Malthusian
overfishing.
This description may hold true in some areas, e.g. the Camotes Islands, where fishes are
very scarce. According to Sievert (1999), however, this profile does not fit the majority of
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blast fishermen in the Philippines. Blast fishing is more often practiced by the ”macho”
members of the fishing community.
During our visit to the fishing communities of the Philippines we became quite keen in
spotting suspected dynamite fishermen. They are most often seen in clusters of 4-5 bancas,
some handling the explosives while others dive to
the bottom to gather the blasted fishes. According to
Sievert (1999), these tight-knit groups of blast
fishermen are feared within the community and use
dynamite without scruples for the sole purpose of
catching large amounts of fish in a fraction of the
usual time spent fishing.
If this description holds true, then soft law
enforcement and educational strategies will simply
not work on this type of fisherman. It is thus
important to understand the underlying reasons for
illegal fishing before implementing strategies to eliminate them. If blast fishing is carried
out by ”criminals”, then perhaps soft tactics are useless. One solution might be, through
local media, to transform the community’s perception of illegal fishing from being ”macho”
to being downright theft from the community itself (see Figure 14.1). This would bring
pressure to the blast fishermen within their communities.
Fig.14.1: Awareness campaign against
destructive fishing (Source: Philippine
Daily Inquirer).

However, if blast fishing is, in fact, carried out by fishermen desperate to feed their
families, then educational programs, as were carried out in Daan Paz, Camotes, are
probably the most effective solution. No single solution will work in all cases.
14.1.3 Control of cyanide fishing and live fish trade
Whether or not the incentive for blast fishing is pure desperation can be argued, but the
practice of cyanide fishing is definitely driven by the high income that can be gained, as the
live fish trade is a lucrative industry for most involved. In Chinese restaurants, customers
pay large sums for the option of pointing out a live fish in an aquarium, which is then
prepared and served for them. Aquarium hobbyists throughout the world spend millions of
dollars on coral reef fishes. In both of these scenarios, the use of cyanide is bad news to the
consumer. Keepers of reef aquaria are wary of buying fishes from countries that are
notorious for the use of cyanide, such as the Philippines, as these fishes often have higher
mortality rates (Rubec et al. 2001). Many fishes die before and under shipment (Barber and
Pratt 1997), and it has been estimated that over 90 % of the cyanide caught fishes die before
they reach the consumer (Rubec and Soundararajan 1991 in Rubec et al. 2001). This means
that many more fishes are taken than are actually needed.
An often-suggested solution to the cyanide problem is to train fishermen in the technique of
using nets or hook and line to catch live fishes (Barber and Pratt 1997). Training has been
carried out by a NGO in the Philippines (Barber and Pratt 1997). Other strategies presently
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in use include cyanide detection tests of fishes that are to be exported, data
gathering/monitoring of the export of live fishes, a ban on the export of especially
vulnerable species, regulations on the import, distribution and use of cyanide, and public
awareness campaigns (Barber and Pratt 1997).
We believe that the change in harvesting technique will help conserve the corals, but it will
not remove the threat of local recruitment overfishing of target species. Live fishes will still
obtain very high prices in the market, and these prices will make it worth the effort for the
individual fisherman to continue to capture live fishes. The case of El Nido shows that a
protected area without a no take zone is not sufficient to protect the groupers, even though
specific regulations have been decided by the PAMB regarding the grouper fishery. A
factor contributing to the overfishing of groupers is the establishment of a holding facility
for live fishes, located in the heart of the protected area. The very existence of a live fish
trading company within a high profile, nationally protected area is simply a farce.
As the live fish trade is divided into an ornamental fish trade and a food fish trade, we
suggest the use of different strategies to ensure sustainability of each trade.
Given the demand for live groupers, there should be sufficient incentive to justify research
in the possibility of culturing groupers through sustainable mariculture. The conversion of
mangrove areas into fishponds has had damaging effects in the past (Primavera 1995).
However, groupers can be cultured in off-shore enclosures (pers. obs.). In El Nido there
have been some experiments with grouper mariculture, and the results were promising with
green groupers (Epinephelus coioides), whereas this was not the case with the more
expensive red grouper (Epinephelus akaara). We therefore recommend more research in
this area. If a sustainable industry of cultured groupers could be established, this would
increase supply, lower the prices and, eventually, ease fishing pressure on the groupers.
Such projects should be implemented as community based alternative livelihood programs.
Some of the fish cultured could form part of a captive breeding scheme for release in reef
areas.
The trade of ornamental fishes is also driven by a very high demand. Some species such as
damselfish (Pomacentridae) are ubiquitous on reefs and therefore fetch a lower price, yet
some such as moorish idols (Zanclus cornutus) or some butterfly fish species
(Chaetodontidae) (see Appendix A) are elusive and/or rare, fetching high prices on the
market. Local overfishing of such species is definitely feasible in many cases.
Consumers can influence how live fishes are caught by showing a willingness to pay more
for fishes that are guaranteed cyanide-free. Unfortunately, cyanide cannot be detected in a
fish after a few days in clean water (pers. comm. Olano 2001), and this omits the possibility
of testing the live fish in the foreign ports of entry. This must continue to be done in the
Philippines through BFAR’s systematic cyanide detection tests prior to export . The number
of fishes testing positive for cyanide was lower in 1998 than when testing was first
introduced in 1996, suggesting that the testing had contributed to a shift from the use of
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cyanide to the use of nets for the capture of ornamental fishes (BFAR/IMA – CDT
Laboratory 1998 in Rubec et al. 2001). In agreement with Licuanan and Gomez (2000), we
therefore recommend an expansion of the Cyanide Detection Test network in the
Philippines.
Initiatives have already been taken at the consumer end of the market to regulate the use of
cyanide: Aquarium fish dealers in the US, one of the largest markets for ornamental fishes,
are organized in the US Marine Aquarium Council (MAC), with links to stakeholders in
over 60 countries. MAC has recently launched a certification system for aquarium fishes
that should guarantee that certified fishes have been captured in a sustainable way (Rubec et
al. 2001).
Whether it is a grouper swimming in an aquarium in a Taiwanese restaurant or a moorish
idol (Zanclus cornutus) (see Appendix A) in an aquarium shop in Copenhagen, consumers
have, until recently, rarely had information on the catch method of these fishes. In fact, if
consumers were aware that the fishes had been caught using cyanide, the majority probably
wouldn’t buy them, let alone eat them. It is therefore important that a certification system,
such as the aforementioned US-MAC system, is successfully implemented worldwide, so
information is made available to consumers regarding the origin and catch method when
buying such fishes.
14.1.4 Illegal commercial fishing
Concerning coral reef conservation, the encroachment of commercial fishing vessels into
municipal waters is a bigger issue than one might think.
It is of increasing importance that the rampant intrusion of commercial fishing vessels into
the municipal waters of the Philippines be brought under control. In order to protect the
livelihoods of municipal fishermen, apprehensions and arrests must be made of captains,
crews and owners of commercial fishing vessels and fleets that ignore the 15 km municipal
boundary.
In a time where many resources are put into the (re-)education of small-scale fishermen
concerning sustainable fisheries, it is demoralizing for these to see their fishes stolen by
wealthy owners of commercial vessels who, in contrast to small-scale fishermen, usually
end up paying relatively meager fines or bribes to go free (pers. comm. Sebuza 2001).
Ultimately, a complete end to intrusion of commercial vessels into municipal waters would
improve the fish catches of small-scale fishermen and would thus be a large step in the
direction of a sustainable utilization of coastal and coral reef resources.
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14.1.5 Land-based pollution and sedimentation
Land-based pollution and sedimentation are ”invisible” killers of coral reefs. For instance,
in El Nido, Palawan, large-scale (illegal) logging led to increased soil-erosion and
subsequent sedimentation in Bacuit Bay, with the suffocation of coral reefs as a result.
As the establishment of marine no take zones will not prevent the influx of pollution and
sediments to a coral reef area, solutions must be found on land using an integrated coastal
zone management (ICZM) approach.
14.1.6 Dive tourism is also a conservation tool
Dive tourism is an activity that is non-extractive, yet still considered to have a potential
negative impact on the state of reefs (e.g. Hawkins and Roberts 1994). In the Philippine
setting, tourism is mainly found along the coast, as this is where one finds the fantastic,
unspoiled beaches and swaying palm trees. Recreational diving is one of the main tourist
industries of the coastal area, and it is hard to find an area with tourist establishments
frequented by foreigners without finding at least one dive operator nearby. As described in
chapter 6, diving is considered a potential threat to coral reefs. The number of
tourists/divers in the Philippines, however, is but a fraction of the numbers seen in e.g.
Thailand. In 1998 the Philippines received fewer than 2 million foreign visitors, less than
half of whom were on holiday (Department of Tourism Philippines 2001). In contrast,
Thailand received 8 million visitors, over 80% of whom were on holiday (Tourism
Authority of Thailand 2001).
For now, it can be argued that, perhaps excluding a few tourist hotspots, divers should not
be considered a threat. Rather, the diving industry in the Philippines should be considered a
blessing in disguise. It is often the case that reefs frequented by divers and snorkelers are
the only healthy reefs in a given area.
In El Nido, the only areas in which we found intact, living coral reefs in shallow water were
sanctuaries under the strict protection of nearby island resorts. The rest were severely
degraded, with few fish and live corals.
The marine reserves in the islands of Apo and Gilutongan are usually frequented by large
numbers of divers, yet the healthy reefs in the reserves continue to support marine life of a
quality rarely found in accessible coastal areas of the Philippines.
Most of the tourist establishments in the Philippines are owned and run by foreigners. There
is no doubt that a foreigner will voice his concerns and protect his interests (dive sites,
coastal areas) with less tolerance and cultural sensitivity than would a Filipino. Traditional
fishing methods are most often tolerated in these areas, but when several foreigners in
unison see a threat to their livelihoods as dive resort owners/operators (e.g. blast/dynamite
fishing), the sources of these threats are quickly driven out of the area. This kind of
protection of the reefs, however, will only last as long as the tourist establishments.
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Marine Protected Areas

The establishment of successful MPA’s is a management approach that can contribute to the
enhancement of fisheries and the protection of reefs from destructive fishing. Furthermore,
MPA’s can be a source of income, as tourists are attracted to healthy reefs. However,
success is not guaranteed by declaring an area protected through legislation. A number of
elements are important, and some even crucial, to the sustainability of a MPA.
14.2.1 Crucial elements for success
There are many important elements that facilitate the process of MPA establishment and
contribute to the long-term success of MPA’s. There are, however, four important elements,
which we have found to be absolutely crucial for the continued success of a MPA in the
Philippines, based on our research, interviews and observations in the Philippines. These
four are the legislative foundation, support from the coastal communities, enforcement and
political support.
Legislation
Without the appropriate national and local legislation, there is no legal foundation through
which MPA’s can be legally protected. In our opinion, the legal foundation for the
protection of the marine coastal zone and coral reefs in the Philippines is strong, and
includes the appropriate laws necessary for MPA establishment.
Community support
It is also imperative that the members of coastal communities support the MPA concept and
take part in all phases of its planning and management, since ultimately, it is the willingness
of the resource users, i.e. the fishermen, to cooperate and comply with rules, that determines
the success of any management plan
To begin with, the community must approve of the idea. Naturally, if a small fishing
community experiences dwindling fish catches, then their approval of or request for a MPA
will be more likely. If the local community does not perceive any serious problems with e.g.
fish catches, then it is important to ensure their support and thorough participation through
community work in the form of e.g. educational programs before proceeding any further in
the process. It is important that the community believes that the reduction of their fishing
grounds (due to the designation of a no take zone), and the resulting immediate reduction in
fish catch, is more than compensated for in the long run.
Once the MPA has been agreed upon, any initiative that draws the users into the decision
making process regarding site selection, rules and regulations, the enforcement of these
rules, or any other management aspect, will improve the success of the MPA. Comanagement draws the users into the decision making process. Most MPA’s in the
Philippines are co-managed; regarding management, however, the community : government
ratio varies substantially. For instance, our case studies Apo, Gilutongan and Cabacongan
appear to be relatively similar, as they are 10–15 ha sanctuaries located in the waters of
small island communities, all with the purpose of conservation and the resulting
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enhancement of the adjacent reef fishery. A closer look at their management structures,
however, reveals that they are also very different.
Evaluating the sites we have visited during our field trip according to Figure 2.1, with
respect to their present management, the site with the largest community involvement is
Cabacongan. The function of the local government and the involved national agencies is
solely to provide technical assistance, i.e. a delegated co-management regime. The
management structure of Gilutongan is better described as cooperative, in that the local
government is not only part of the management board, it is also the employer of the MPA’s
Project Director (even this title implies a lack of community involvement).
The fact that Apo Island is now managed under the NIPAS Act is almost a paradox, since
this island is known outside Philippine borders as a prime example of community based,
bottom-up management. It is now managed by a PAMB, and the balance has shifted toward
more government influence. The co-management of Apo can thus formally be described as
cooperative, but the long history of community involvement and the continued community
support in the sanctuary still gives meaning to the term “community based” in Apo Island.
Whether or not the community is involved in making decisions regarding El Nido
(ENTMRPA), is a more open question. All of the barangay Captains within the NIPAS area
are members of the PAMB, constituting half of the Board, attending quarterly PAMB
meetings. However, this does not guarantee that the individual community as a whole takes
part in the decision making process. The co-management scheme can thus be characterized
as lying somewhere between cooperative and consultative.
Enforcement
With regards to marine protected areas, one might assume that if awareness and sound
management has been successfully implemented in a community, then guardhouses,
patrolboats, etc. should no longer be necessary. It is true that with an increase in the strength
of legislation, community and political support, enforcement becomes decreasingly
necessary. However, there will always be lawbreakers within a community, and there will
always exist the possibility of intrusion from outsiders. Commercial fishing vessels fishing
near the coast, neighboring blast fishermen, poachers, etc. must effectively be kept out of
the MPA as well as the general area in order to ensure the lasting success of a MPA.
Enforcement in the form of a guardhouse and coastal patrolling is thus of extremely high
importance.
The local judicial system may also contribute to MPA success by swiftly applying
appropriate penalties to violators of coastal laws.
Political support
Regarding government involvement, the second party to the co-management of MPA’s is,
in the case of the municipal MPA’s, the municipal government, assisted by national
government agencies. Political support from the Municipality is necessary in order to
provide the fundamental local legislation needed for the protection of a chosen municipal
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sanctuary/reserve site. In most cases this legislation is in the form of a municipal ordinance
declaring the specific site as protected. Further, LGU’s make up a substantial part of
FARMC’s, which can have considerable influence on the MPA establishment and
management. Political support in the form of the allocation of municipal funds for CRM
initiatives further enhances the potential success of a MPA. The fact that the establishment
of municipal MPA’s has been incorporated into the Fisheries Code to be implemented by
municipal governments does not prevent some of these from altogether ignoring their
management responsibilities. In other, more uplifting cases, some municipalities have been
at the forefront of coral reef resource management.
Even though the natural element in this case is blue, the terms ”green” and ”non-green”
may be applied to the degree of focus on nature/coral reef management of a given LGU.
The ”green-ness” of an LGU’s policies can be evaluated not only through the general
attitude of the LGU, but also through the amount of support that is given to management
issues, politically and financially. One would expect, at the very least, that an LGU would
not hinder plans for the management of coral reefs within a municipality. In the ”nongreen” municipality of San Francisco in the Camotes Islands (March 2001), however, this
seems to be the case. The barangay of Consuelo has established a MPA, yet it does not
have the legal basis to keep fishermen out of the area, as the municipal government has
been reluctant in creating a FARMC, preventing legislative support for the sanctuary. As
previously mentioned, the sanctuary in Barangay Cabacongan was after its establishment
continually agitated by commercial fishing boats fishing near and, in one case, inside the
sanctuary. The mayor at the time lent little or no political support to the sanctuary. He has
since been replaced, and the new mayor is strongly supportive of the community and their
initiatives. Commercial fishing near the sanctuary has virtually disappeared. This example
shows how extremely dependent the success of a small community’s sanctuary is on the
”green-ness” of the municipal government.
Governmental ”green-ness” on the national level is also decisive of coastal and coral reef
management’s placement in the national agenda. During the Ramos administration (19921998), environmental issues were very much on the agenda. As Ramos is an avid scuba
diver, marine and coastal issues were prioritized highly during his terms. It was in the first
half of the Ramos administration that Dr. Angel C. Alcala was Secretary of DENR. Many
of those with whom we spoke in the Philippines look back at this period as the birth of an
official CRM policy in the country. Among other things during his time as Secretary, Alcala
established the Coastal Environment Program.
The Estrada administration (1998-2001) is much frowned upon by those involved in coastal
and coral reef management, as CRM and other environment-related budgets were ”slashed”
during Estrada’s short time as President of the Philippines. Due to a turbulent presidential
inauguration of Estrada’s Vice-President, President Macapagal Arroyo, it is yet too early to
see what changes will be made under her administration. Such is the way of politics in the
Philippines, as in any other country. It is the responsibility of the government at all levels to
implement and enforce the laws pertaining to the country’s environment and natural
resources, yet a high prioritization of such actions can never be guaranteed.
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14.2.2 If all four elements are present, sustainability is feasible
We believe that a MPA will succeed in the long run if the four basal elements are present.
The chances of finding all four elements present in the same site are microscopic, which
may be a viable explanation for the many MPA’s in the Philippines that rapidly
dematerialize to become ”paper parks”. Table 14.1 shows the application of the four
elements to four study areas.
Cabacongan

Gilutongan Island

Apo Island

El Nido

Sufficient coastal legislation

J

J

J

J

Support of community

J

K

J

K

Political support

J

J

J

K

General area

K

L

J

L

MPA

J

J

J

L

* Enforcement

Table 14.1: The presence of four important elements in MPA establishment based on the authors’ own observations
in four study areas. L=Low, K=Medium, J=High
* Enforcement outside and inside a sanctuary can differ substantially, why we have divided this category
into enforcement in the general coastal area outside the MPA and of the MPA itself.

14.2.3 Large national and small community based marine protected areas
Both very large and very small MPA’s form part of the conservation measures taken in
order to achieve a sustainable use of the coral reefs in the Philippines.
Our case studies examine three small MPA’s and one relatively larger. As the El NidoTaytay Managed Resource Protected Area is the only large MPA we visited, it is difficult
for us to use the experiences gained there to evaluate all large MPA’s in Philippines.
However, we were told by several informants that the ENTMRPA is in fact one of the most
successful of the large NIPAS areas.
In the Philippine setting, the establishment of even the smallest of MPA’s is full of
obstacles and challenges, but the size of a given protected area can influence the score
(Table 14.1) on at least two of the four elements that must be present for the sustainable
implementation of a MPA: Community support and enforcement.
Small community based marine protected areas
Small MPA’s are, due to their limited size, easier to enforce and since usually only one
community or barangay is (co-)responsible for their management, they are easier to secure
support for.
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Apo and Cabacongan are undoubtedly the MPA’s, which demonstrate the best compliance
with rules and the most engaged local communities. This is true both in and outside of the
MPA borders.
Gilutongan has good rule compliance regarding the sanctuary and the 20-meter buffer zone,
due to strict enforcement by the Project Director, but outside the borders of the sanctuary,
dynamite fishing and other destructive fishing methods continue to degrade coral reef
resources.
The main disadvantage of the small community based MPA’s is the fact that the legislation
in support of the MPA is not as strong as the nationally protected areas, and the individual
MPA is more vulnerable to changes in political climate.
Large nationally protected marine protected areas
Needless to say, MPA’s become more difficult to manage successfully with increasing size,
since enforcement becomes more demanding and community support becomes more
difficult to obtain. Considering the large amount of work involved in establishing a 12
hectare sanctuary, as in Cabacongan, which includes a no take zone and a buffer zone of 20
m, it is not hard to fathom the work involved in a true implementation of a MPA such as the
marine component of the ENTMRPA, which is 4,600 times larger and encompasses 21
barangays. Adding to the complexity, there are 7 different zones within this marine
component, none of which are physically demarcated within the area.
The greatest advantage of large, integrated protected areas in the Philippines is the overall
plans developed for these areas. These plans can be very important for the protection of
coral reefs from industrial effluents and pollution from coastal villages and cities. Rules are
broken on a regular basis within ENTMRPA, but the establishment of a cement factory or
an oil refinery within the area would simply never be permitted. A small MPA might easily
be rendered futile if a pollution source is constructed further down the coast, while large
scale anthropogenic disturbances to the coastal environment such as pollution and logginginduced siltation are avoided in these large, integrated protected areas.
Recommendations for El Nido Taytay Managed Resource Protected Area
It is our view that the ENTMRPA is too ambitious, and is close to being a ”paper park” with
little or no evidence of implemented protection, albeit blast fishing has more or less been
eradicated in most parts of the protected area. The Ten Knots Development Corporation
may have most of the credit for this, as their luxury resorts in El Nido were once a favorite
among Asian divers.
It seems that the status of the area as being a NIPAS site simply attracts attention to e.g. the
illegal fishing practices rather than stopping them.
We suggest a rethinking of the management strategy within the protected area, in order to
ensure a sustainable implementation of the rules and regulations of ENTMRPA. One way of
doing so would be a long-term plan in which the coastal communities of the protected area
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each established a barangay sanctuary of the type seen in e.g. Cabacongan or Gilutongan.
Small MPA’s have not yet been utilized as tools in coral reef resource management within
the large MPA. If sanctuary establishment and protection can bring relatively healthy corals
and myriads of fishes to luxury resorts, as we have observed, then surely the same results
can be obtained in the coastal waters of most barangays where corals are naturally able to
grow, i.e. those barangays situated away from river mouths, etc. As there are many NGO’s
working within the protected area, they could oversee coordination in cooperation with the
PAMB.
However difficult, if the goal is a sustainable use of coral reef resources, it is just as
important to work with individual coastal communities within a large MPA as it is with
coastal communities that are not a part of a larger MPA. A large MPA such as the
ENTMRPA consists of a chain of coastal communities, and the sustainability of the
resource use in the entire area is only as strong as the weakest link of this chain.
14.2.4 Biological effects and size recommendations
We have read about and directly observed the positive biological effects of small, well
enforced MPA’s on coral cover, reef associated fishes and the fisheries in adjacent areas.
Most of the literature on the subject comes from such MPA’s as the one in Apo Island and
other, similar reserves around the world. In our view, the concept of small reserve size is a
solution that is applicable in the Philippine setting. Some of the first experiences worldwide
involving small community based MPA’s were made in the Philippines in the 1970’s, as a
site specific response tailored for the problems the coastal communities were facing.
We have not come across any documentation of the positive biological effects of protection
in and around the marine component of the ENTMRPA. The explanation for this is perhaps
that protection in the marine area is inefficient to the point where it is, in practice,
unprotected, and the fact that the regulations regarding the largest of the marine use zones,
the “communal fishing area”, do not differ substantially from the regulations that apply to
ordinary municipal waters. The concept of large reserves is not based on a Philippine idea
of how to manage coral reef resources. Large marine protected areas are more likely to be
respected in developed nations, while poverty often drives the populations of lesserdeveloped countries living within a protected area to exploit resources beyond sustainable
limits.
14.2.5 Marine protected areas alone are not enough, but they are indispensable
In most of the literature about the Apo Island marine reserve, one of the main benefits cited
is an increase in the fishing yields of local fishermen. This is usually attributed to the
spillover effect of juvenile and adult fishes from the core zone to the remaining Apo
Reserve area (Russ and Alcala 1999). These increases in fishing yields have been observed
all around Apo Island (Russ and Alcala 1999). We observed several large groupers in
relatively shallow water away from the core zone. Although some of these increases in
yields may be attributed to the spillover effect, which is well documented, it is important to
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note that there were, in fact, drastic changes in fishing practices accompanying the
establishment of the reserve. Former destructive fishing methods carried out by Apo and
non-Apo fishermen were replaced with traditional, non-destructive fishing methods, and
fishermen from outside were prohibited access to the islands fishing grounds, substantially
reducing local fishing pressure (Russ and Alcala 1999). There is no doubt that these
changes in fisheries management have contributed at least as much to the success of the
reserve as the spillover of fishes from the sanctuary.
But would MPA’s be rendered useless if enforcement of municipal coastal and marine laws
were 100%? If this were the case, MPA’s would still be of use, not so much for protection
from destruction, but more as a tool for fisheries enhancement. The large number of reef
fishermen in the municipalities of the Philippines would still be ever-increasing. Perhaps it
can even be argued that the carrying capacity of the Philippine reefs would have exceeded
the point of resource depletion even without the destructive fishing methods used in the past
and present. MPA’s and their spillover effect would in any case remain an important tool in
the management of reef fisheries.
14.2.6 Other contributors to success of marine protected areas
Apart from the four elements that are crucial to the sustainability of a MPA, other
contributors to success exist. Some of these important elements are the involvement of the
Church, alternative livelihood and the continued involvement and advice from of an outside
institution, which in the Philippine setting often is a university.
University involvement
Experience has shown that the participation of universities in projects involving MPA
establishment has contributed to their overall success. In all cases the benefits of
participation have been reaped by both the coastal communities and the universities
themselves. UPMSI researchers have been logging the progress of several CRMP MPA’s
since their establishment, which has provided valuable biological data for further research.
The fact that they have also participated in community awareness and educational events
has also contributed to successes of MPA’s involved in the monitoring. Silliman University
Marine Laboratory has worked with MPA’s for decades and has established, among others,
one of the most famous MPA-successes in the Philippines, the Apo Island Marine Reserve.
Church involvement
Religion and the Roman Catholic Church play a ubiquitous role in Philippine society, be it
urban or rural. The involvement of the church in environmental activities is not a new
concept in the Philippines. MPA’s (e.g. Gilutongan Marine Sanctuary) have been officially
inaugurated by priests, with a Catholic Mass as a part of the ceremony. At this Mass,
citizens are usually told of the Holy Bible’s message that resources are given to us by God
for us to manage (Green 1999). If there is a guardhouse, this may be blessed by the priest
(Green 1999).
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We recommend taking the Churches’ involvement one step further by perhaps declaring a
MPA as a ”holy sanctuary” or an ”underwater house of God”, in a way which will prevent
God-fearing citizens from violating MPA regulations. Having a Holy Mass at a ceremony
inaugurating a MPA is not equivalent to declaring the MPA ”sacred”, nor that the MPA in
all cases has been formally blessed. Barangay Captain Mario Pascobello of Apo Island
agreed that this was a good idea. An informal talk with a priest in Camotes Islands further
indicated that this would indeed be possible without controversy.
Alternative livelihood
The presence of an alternative, or supplemental, livelihood component in a MPAestablishment program can be useful in lowering reef fishing pressure in the area and
creating new sources of income for the local community. Among some of the more
“popular” alternative livelihood programs we encountered in the Philippines, were seaweed
farming and the weaving of mats, baskets and hats.
Seaweed farming as an alternative livelihood is recommendable, as the dried seaweed
fetches high market prices (pers. comm. Lirasan 2001). Seaweed farming in the Philippines,
however, is risky business, as seaweed, or guso, is frequently infected by the epidemic iceice, which can destroy entire harvests (pers. comm. Largo 2001).
During the ICRI Regional workshop for East Asia, in Cebu, we spoke with a marine
biologist working in Zanzibar, Tanzania. He mentioned that seaweed farming there took
place in relatively shallow water, above the coral reefs. It had apparently been done this
way for at least 20 years, and the corals below the seaweed were healthy. This leads us to
the recommendation that seaweed be deliberately farmed in the same manner as described.
This way, as destructive fishing will most likely not take place within a seaweed farm, the
corals and fishes below will also be protected. As the seaweed will also be consumed by
villagers, cyanide fishing will be kept out of the area. The suspended seaweed may attract
fishes to the area in the same manner as floating debris does in the open ocean.
The weaving of baskets and mats as an alternative livelihood program is directed at women.
According to Stuart Green (pers.comm. 2001), these women often have their hands full to
begin with, taking care of (often many) children, cooking, selling fish, doing household
chores, etc. i.e. they are not the ones that need the alternative livelihood.
It is often seen that tourist industries exist that have no connection or communication with
the communities that surround them. In El Nido, the island resorts received food supplies
from Manila instead of buying local products, and the resorts of Cabilao had no connection
with barangay Cabacongan. It is important that communities are given the opportunity to
provide services, which will generate profits from tourism for the general benefit and
economic development of these communities.
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Recommendations regarding government units

The 1991 decentralization, or the political devolution of power to lower levels in
government, gave the municipalities almost full jurisdiction over municipal waters This
started a wave of MPA’s (Chapter 9) and other CRM initiatives in the municipalities, as a
physical demonstration of local authority. Although the official managers of coral reef
resources are the LGU’s, BFAR and DENR can provide funding for projects and undertake
research programs that are beyond the capacities of the LGU’s. In the next section we will
suggest some changes in the current management structure that could influence the role of
the government agencies
14.3.1 Problems resulting from the decentralization
There have been some large problems in the LGU’s with respect to establishing a sound
CRM system: Lack of awareness of responsibilities and expertise in coastal management,
lack of funding and inefficient law enforcement
Lack of awareness of responsibilities and expertise in coastal management:
It took some time for the municipalities to get started with the planning of coastal resource
management. One has to keep in mind that it was not only resource management but a
whole range of public services that was decentralized to the municipal (and provincial) level
in 1991 (LGC). The many functions the municipalities/provinces had to attend to may have
led these to give less priority to the resource management of the municipalities. Many
municipalities were not even aware of their role in CRM during the first four or five years
of local governance (Courtney et al. 2002).
According to CRMP (1997 in Courtney et al 2002), in 1997, 81 % of a group of 343 coastal
mayors reported a lack of staff with CRM expertise. As a response to the need for building
expertise in the municipalities and provinces, training seminars for middle level managers
all over the Philippines have been arranged jointly by ICLARM, BFAR, DENR, PCAMRD,
Philippine Rural Reconstruction Movement (a NGO) and the Haribon Foundation (another
NGO). So far, 190 middle level managers have been trained (pers. comm. Vergara 2001). It
is important to continue this education of managers, among other reasons to secure the
aforementioned crucial political support to MPA’s.

Fig. 14.2: The
Municipal Hall of El
Nido, Palawan
(Photo T.K
Sørensen)

Funding has not followed the decentralized responsibilities:
26 % of the 832 coastal municipalities have now allocated CRM
budgets (Courtney et al. 2002). This figure clearly demonstrates the
need to address the issue of allocating specific funds for CRM in the
remaining municipalities. According to a source at PCAMRD, there
are in fact sufficient funds for coastal management in the Philippines,
but there is a structural problem in the fact that the funds are retained
in the national government agencies and do not accompany the
delegated responsibilities.
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Inefficient law enforcement:
The enforcement of fisheries laws in municipal waters was one the most demanding
responsibilities to be handed over to the municipalities. There are ongoing problems with
illegal fishing conducted by municipal fishermen and encroachment of commercial fishing
boats into municipal waters.
14.3.2 Advantages of decentralization and examples to be followed
Despite the initial problems, we are convinced that the decentralization has been an overall
advantage, as it is now the people who live near, and who depend on the coral reef
resources, that are the managers of these.
At the municipal level, decentralization has influenced the decision making process, by
making it shorter and more flexible. The municipalities no longer need a permit from a
national government agency (BFAR) before initiating CRM programs such as the
establishment of MPA’s.
Decentralization has also meant more focus on local interests and needs, and one very
important factor has been the cooperation between the NGO’s and the municipalities, which
was also encouraged through the LGC (Secs. 34-35). This collaboration has facilitated
many new management initiatives like alternative livelihood programs, the organizing of
fishermen in peoples’ organizations, family planning, establishment of fish sanctuaries, etc.
Our case studies from Cabacongan and Gilutongan are examples of local initiatives in
coastal management that have been realized after the decentralization.
Provincial coastal office
At the provincial level, a few provinces have taken the lead in CRM/coral reef resource
management, and are role models that ought to be followed by the rest of the Philippine
provinces. Strengthening the role of the provinces in coastal management by making new
legislation and provincial environment offices that strengthen and clarify the position of the
province in question, seems to be a very viable way to manage the coral reef resources.
At present, only three (Bohol, Masbate and Davao Del Sur) of the 64 Philippine coastal
provinces have adopted a provincial environmental legislation, and all three provinces have
received considerable financial, organizational and technical support through CRMP. The
SEP/PCSD of Palawan has a different legislative setup, but is also a prime example of a
province working to protect its natural resources.
Judging from our experiences in Bohol and Palawan, a provincial environment office has
improved coastal resource management in both provinces. In both provinces the
environment offices have taken a proactive approach with regards to getting the
municipalities involved in coastal management (pers. comm. Green 2001; pers. comm.
Martinez 2001; Green et al. 2000).
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Therefore, we do not hesitate to recommend that provincial environment offices (with CRM
departments) be established in other provinces. Technical, financial and organizational
support, as was received by the 3 initial provinces, cannot be anticipated in the remaining
provinces. This could be compensated for by bringing resource persons from e.g. Bohol to
assist in the establishment of similar offices in other provinces. The provincial
environmental legislation with the described functions can to a large extent be copied from
the Bohol Environment Code, with some local adjustments.
We find that one of the particularly important functions of such an environment office is to
coordinate the different programs and projects offered by the national government agencies.
Other important functions are to strengthen the education of, and the cooperation between
the municipalities and between barangays, to arrange seminars/meetings between municipal
managers to exchange views and ideas, and to coordinate e.g. law enforcement. Together,
the municipalities would also have a stronger stake in demanding more funding for coastal
resource management. Peer pressure, together with the sharing of information on the results
of conservation initiatives in other municipalities, could perhaps be a way of making the
municipalities allocate CRM-budgets.
We would to like to emphasize that the decisions to be taken regarding resource use in the
municipal waters should continue to be within the jurisdiction of the municipalities, and the
role of the provincial coastal CRM office should be merely to coordinate and assist.
However, we believe that the provincial coastal office should be the “lead agency” with
respect to higher level government intervention in municipal coastal management.
We are hesitant to recommend that the example of Palawan, having its own Republic Act
regarding the resource use in the province, be used in other provinces. Palawan contains
extremely rich natural resources that should be guarded, but the ongoing disagreements
between DENR and PCSD are not fruitful to conservation, as we have seen in the
ENTMRPA, and similar disagreements in other provinces should be avoided. We believe
that it is better to adjust the conservation initiatives to the existing laws in order to avoid
confusion.
14.3.3 Improvements in institutional linkages
BFAR and DENR are the two main government agencies involved in the management of
coral reef resources. DENR is particularly involved through the NIPAS Act, the CEP and
CRMP. BFAR is involved through technical and law enforcement assistance to the LGU’s
and through the FRMP.
While DENR prioritizes the conservation of coral reefs and their associated flora and fauna,
BFAR appears to view coral reefs through the eyes of a fisherman, i.e. DENR seeks to
conserve the coral reef habitat while BFAR is concerned with the productivity of coral reef
areas as fishing grounds. It is a matter of conservation versus food security. In a sense, the
objectives of the two agencies are identical, for without the coral habitats, reef fisheries
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would inevitably collapse. However, their missions conflict with one another, resulting in
weak institutional linkages and a lack of coordination.
An example of the lack of coordination between DENR and BFAR is the fact that both
agencies have simultaneously implemented large, foreign assisted programs, basically
pursuing the same goal, i.e. to ensure a sustainable use of the coastal/fish resources of the
Philippines. The almost identical names of the two projects, i.e. the Coastal Resource
Management Project (DENR) and the Fisheries Resource Management Project (BFAR)
captures the essence of the different approaches the two agencies are taking to manage and
conserve the same resources.
The dispute over the delineation of municipal waters is an example of how the different
points of view of DENR and BFAR conflict with one another.
According to BFAR, municipal waters extending to 15 km offshore, wherein commercial
fishing is not permitted, leads to an underutilization of fishery resources. However, it is the
view of DENR that the 15 km municipal zone is suitable in order to protect coastal waters
from overfishing, and nearshore habitats from destruction. According to DENR, the
municipal waters are not productive enough to sustain municipal and commercial fisheries.
15 km may be too large a zone to reserve for municipal fishermen, and the extent of
municipal waters may in fact result in an underutilization of productive fishing grounds. For
instance, the Bohol Strait and Tañon Strait, two fairly large and deep bodies of water, are
off-limits to commercial fishermen, as there is no point where there is less than 30 km from
a municipality on one side to a municipality on the other. Needless to say, commercial
fishing still takes in both areas (pers. obs.).
However, the deeper parts of a municipal zone may act as a kind of buffer zone or sanctuary
for the pelagic species targeted by commercial fishermen, as municipal fishermen are not
equipped to catch these on a large scale. The protection of a spawning stock of these species
within the municipal zone inevitably enhances fisheries outside municipal waters. In any
case, we believe that the precautionary principle should be adopted, i.e. the principle that
action should be taken to correct a problem as soon as there is evidence that harm may
occur, not after the harm has already occurred. The 15 km zone should thus be maintained,
as commercial fishermen rarely refrain from fishing illegally within municipal waters.
The dispute between BFAR and DENR over municipal waters reaches its peak in the
discussion of whether the baseline, from where the 15 km are measured, should be from the
mainland or from the farthest outlying island of a coastal municipality, otherwise known as
the archipelagic principle. At present, if a municipality includes an island lying e.g. 10 km
offshore, then the municipal waters extend 25 km from the mainland. In some cases, this
may lead to an unnecessary underutilization of productive fishing grounds. However, as the
livelihoods and food security of millions of municipal fishermen depend solely on the
fishery resources within municipal waters, and since these fishery resources according to
fishermen in some areas are dwindling, it is our view that the archipelagic principle should
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be maintained. Again, we believe that it is best to adopt the precautionary principle as long
as the enforcement of the municipal zone remains at the current, insufficient level.
The Fisheries Code (Sec. 18) gives municipalities the option to permit small and medium
commercial fishing within the 10.1 to 15 km zone of municipal waters. We believe that as
long as this option is available, the municipal zone in practice only extends to 10 km. As it
is difficult to imagine that permission to fish
commercially in this zone is based on a sound,
scientific evaluation of fish stocks, productivity,
etc., this section should be removed.
14.3.4 Reduction of corruption

Fig.14.3: Corruption is ubiquitous in
Philippine bureaucracy (Photo: Janne
Dalby).

Graft and corruption is widespread in Philippine
business and politics, which often go hand in hand,
with many dealings going on under many tables
(see Figure 14.3).

For someone coming from Western Europe, it is difficult to fathom the existence of e.g.
visible blasting-cap industries or commercial fishing vessels so obviously intruding into
municipal waters. At first glance, it seems that many large problems in the Philippines
could be solved within weeks. Yet if one zooms in on an area or a specific problem, one
might find that the mayor is the one who owns the commercial fishing fleet (e.g. San
Francisco municipality, Camotes Islands), the barangay Captain supplies the dynamite to
the community (e.g. barangay Daan Paz, Camotes Islands), etc. The list is endless.
The decentralization of government following the Local Government Code and the
Fisheries Code might have led to a situation where corruption has ideal conditions. In a
sense, it has coronated municipal politicians as kings of their own municipal kingdoms. It
can, however, be questioned whether or not decentralization has led to more or less
corruption or if it has simply redistributed power and thus, corruption. Regarding coastal
and coral reef resource management, corruption exists in many forms, the most obvious
being serious violations of coastal laws by politicians for their personal commercial
interests, e.g. commercial fishing fleets in municipal waters. Small to large-scale corruption
in the form of bribes paid to coastal law enforcement practitioners is ubiquitous.
As long as there is no independent agency to observe the conduct of local governments, and
as long as allocation of municipal and provincial CRM budgets continues to lack much
needed transparency, corruption will persist.
Apart from more transparency in municipal finances and an independent ”anti-corruption”
agency, another key to the reduction of corruption is to eliminate the elements in the local
and national legislation that enable persons of power to profit from them. Due to its
clandestine nature, it is impossible to prevent bribery, yet within the marine and coastal
laws of the Philippines exist laws that virtually encourage corruption, e.g. Sec. 18 of the
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Fisheries Code, which allows commercial fishing within the 10.1 to 15 km limit of
municipal waters. Permits and licenses to do so are authorized by the mayor, supposedly in
consultation with the local FARMC. Section 18 does not mention anything about fees, yet
we heard of municipal politicians making enormous amounts of money on this law.

14.4

Recommendations regarding legislation

14.4.1 The NIPAS Act
The NIPAS Act of 1992 was the first to formalize a national framework of MPA’s in the
Philippines, and by this act, the Philippines lives up to its obligations under the Convention
on Biodiversity. As many as 28 protected areas with a marine component are protected
under the NIPAS Act.
The NIPAS Act is a Republic Act, and thus has the advantage of being a strong law, i.e.
once it is implemented through a Presidential Proclamation, it is difficult to remove. This
ensures a long-term protection status to large areas deemed worthy of conservation.
The NIPAS Act as such is an excellent initiative. The implementation of this law, however,
is less impressive, and this leads one to the conclusion that the NIPAS Act is too ambitious
for the Philippines. At present, the country is simply not equipped with the necessary
resources for the implementation of such large projects. However, if the Philippine
economy improves, or a shift in political winds occurs where priority is given to
conservation, then the existing structural framework of NIPAS will still be standing, and
improvements in its implementation can be made.
14.4.2 The Philippine Fisheries Code (RA 8550)
MPA establishment
We find that Section 81 of the Fisheries Code, which states that 15 % of municipal waters
should be set aside as fish sanctuaries, would be very helpful to improve the overall state of
the coral reef resources if actually implemented and enforced. We fear, however, that it is
more likely that it has become a “paper law”. We also find that this section gives BFAR a
renewed role in fisheries management in municipal waters, which is inappropriate, when
considering the intentions of the Local Government Code. If a large fish sanctuary is
identified in consultation with the Department (and not with the fishermen), and
automatically designated by the LGU in consultation with the FARMC, then fishermen are
unlikely to obey the rules regarding the protected area, since fishermen are not sufficiently
involved in the process. We recommend that municipal MPA establishment should be based
solely on the initiatives of barangays and/or municipalities, and that “slow” municipalities
should be encouraged through the previously suggested Provincial CRM office, through
“peer pressure” by neighboring municipalities, and through cross visits between barangays.
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The coral ban
The Fisheries Code of 1998 (Sec. 91), along with Fisheries Administrative Order 202,
prohibits the gathering, possessing, selling or exporting of coral species in any form. It is
our view that the ban on the gathering, possessing, selling or exporting of wild corals is
necessary and should be maintained, if not for the sole purpose of adopting the
precautionary principle.
The mining of corals for jewelry, construction, etc. still takes place in the Philippines
despite the total ban, which leads one to think of the situation if these activities were not
illegal.
Marine aquarium hobbyists all over the world pay high prices for live corals or coral
encrusted ”live rock”. As the export of corals is illegal in the Philippines, most corals are
now harvested in Fiji, Indonesia and the Pacific islands. According to CITES, no live corals
were exported from the Philippines in 1999, while Indonesia and Fiji exported 367,467 and
178,720 live corals, respectively (CITES 2001b). In the same year, 7 kg of raw coral was
exported from the Philippines, while Fiji exported 883,181 kg. These figures provide
evidence that the Philippine coral ban has indeed had a positive effect on the conservation
of coral reefs, and we recommend that similar legislation be introduced in other countries
facing problems in coral reef management similar to those of the Philippines.
Exceptions on the ban of corals?:
It can be argued, however, that exceptions should be made regarding a strictly regulated and
certified mariculture of corals and ”live rock” for the marine aquarium industry, or the
transplantation of corals for reef rehabilitation, as seen in the Caw-Oy Coral Farm.
Mariculture of live corals for the aquarium industry:
The potential for the mariculture of corals and ”live rock” is enormous and could provide
for an excellent, non-destructive supplemental livelihood component, which could be used
as a part of the MPA establishment process. Training in mariculture techniques, perhaps
with textured tiles suspended in the water column on which encrusting algae, coral larvae
and other organisms can settle and grow, could be researched and propagated by BFAR,
provided that the ban on the possession or export of maricultured corals is lifted. A fraction
of these corals could potentially be used in reef rehabilitation in connection with the
establishment of MPA’s.
Thus, in agreement with Licuanan and Gomez (2000), we recommend the legalization of
coral mariculture exclusively for the export of live coral for the marine aquarium industry,
on the condition that an easily recognizable certification is provided. This could be done
e.g. with an official BFAR seal beneath the e.g. tiles used to culture the corals.
Is coral farming legal?:
More controversial is coral farming and transplantation as in the case of the Caw-Oy Coral
Farm, where cultured fragments come from ”wild” coral colonies. The controversy
surrounding coral farming and transplantation lies in the fact that existing wild corals are
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fragmented using hammer and chisel or pliers, i.e. fragmentation of donor colonies causes
damage to them.
There are several aspects of coral farming and transplantation that directly contradict the
existing legislation. The coral farmers of Caw-Oy are in violation of Section 91 of the
Fisheries Code, i.e. they gather, possess and sell corals. In theory, they should all be fined
and/or imprisoned. However, the coral farmers and the implementing University quote the
same section of the same law in their defense. Section 91 allows the gathering, etc. of corals
for scientific or research purposes.
As the motive behind the coral farming is the rehabilitation of reefs and a subsequent
improvement of municipal fisheries, the practice is allowed to continue. As coral farming is
a relatively new concept, it might be seen as being in the research phase.
The most positive argument in favor of the coral farm in Caw-Oy is that it is an excellent
tool in education and awareness for almost all members of the Caw-Oy community, which
is literally surrounded by explosions and destruction from blast fishermen. But if a
pioneering coral farm/transplantation project is unsustainable or incorrectly managed, it will
ultimately create more damage than good by degrading the donor reef from where the
fragments are taken.
Coral transplantation is perhaps a viable option if a reef is damaged to an extent that
indicates very slow or no natural recovery. Otherwise, we share the views of Edwards and
Clark (1998), i.e. that natural recovery is a better option, assisted by the establishment of
MPA’s to protect sites from further damage. We do not recommend that coral farming as
we have seen it in Caw-oy be legalized, mainly because it would be almost impossible to
monitor if the cultured corals are gathered sustainably.
Generally speaking, the Philippines has sufficient laws for the protection of the marine
environment. The main problem relating to these laws is their unsatisfactory enforcement.

14.5

Enforcement of legislation pertaining to coral reefs

If all Philippine legislation pertaining to coral reefs were enforced, it would lead to a much
improved situation of the resources. The situation can be addressed through a combination
of an improvement of property rights and increased enforcement.
14.5.1 Improvement of property rights
A change of attitude can be obtained in two ways. One is through improved property rights,
the other is through information and education. The former will be discussed below, while
the latter will be discussed in a later section.
Property rights, as stated in Chapter two, is an important management issue. According to
Cesar et al. (1997), the ability to exclude outsiders from the reefs remains the most crucial
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point in community based management. If the community has a feeling of ownership over
their fishing grounds, the incentive to comply with the regulations and stop using
destructive fishing methods inside these is enhanced.
There are several layers of property rights in marine Philippine territory: The national level,
which includes all marine Philippine waters and which are reserved for Philippine citizens,
the municipal level which includes the municipal waters as described in the Fisheries Code
and which are reserved for municipal, marginal fishermen, and the barangay level, which
can establish property rights according to special ordinances.
Unfortunately, the laws are often not respected and in the majority of Philippine waters a de
facto open access regime exists.
At the national level the Philippine Exclusive Economic Zone (EEZ) is not respected by e.g.
some Chinese and Taiwanese fishing boats, that frequently poach in the waters around
Palawan. The only solution to this problem is increased enforcement by the Coast Guard
and the Philippine Navy, as well as the application of suitable penalties and punishments for
violators (see Figure 14.4).

Fig. 14.4: A cartoon drawn after
Chinese fishermen were arrested for
poaching in Philippine Waters
(Palawan Times).

At the municipal level, priority to fish is given to
resident municipal fisherfolk and organizations of
fisherfolk of a given municipality (RA 8550 Secs. 17
and 22), but in most cases municipal waters remain de
facto open access regimes. The solution to this problem
is to make sure that the municipal waters, as previously
suggested, are delineated as soon as possible and that
commercial vessels are kept out by stronger law
enforcement. In our view, municipal waters should be
reserved for fishermen of a given municipality. The
introduction of the color-coding of bancas is one way of
preventing fishermen from neighboring municipalities
from exploiting a municipality’s coral reef resources

(pers. comm. Gonzales 2001).
At the barangay level, property rights can be reinforced through the establishment of a
MPA, giving the communities increased ownership of their local fishing grounds. In some
cases, the MPA consists of a core sanctuary and a traditional use zone. The latter is often
reserved for fisherfolk of the barangay to which it belongs. One or more MPA’s in the
waters of a municipality will inevitably lead to higher levels of enforcement and exclusion
of outsiders, since the community will wish to harvest the “fruits” of the effort invested in
the MPA. A fine example of this is Apo Island, where the fishing grounds are legally
reserved for the community on the island. Further, with a MPA to protect, fishermen of the
community are given an incentive to work as volunteer fishwardens.
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14.5.2 Increased enforcement
Municipal governments are responsible for the enforcement of marine and coastal laws
within municipal waters. Sections 16, 73 and 77 of the Fisheries Code require LGU’s and
FARMC’s to conduct or assist law enforcement.
Thus, regular patrolling must be conducted by the LGU with multi-sectoral coastal law
enforcement units consisting of deputized fish wardens, Bantay Dagat, and local PNP (see
Figure 14.5).
However, the limited means of many coastal
municipalities may result in a down-prioritization of
coastal law enforcement issues.
There is a potential problem in the fact that the
municipalities are the ones to decide how much effort
is put into coastal law enforcement. If an LGU has a
Fig. 14.5: The Philippine National
”green” policy regarding coastal environment issues,
Police Maritime Group patrolling
municipal waters (Photo: Janne Dalby).
this political freedom may lead to an enhancement of
coastal law enforcement. If the LGU is ignorant of, or
unable to find the financial means for the enforcement of coastal environment laws, then the
opposite may be the case, leading to a worst case scenario reminiscent of anarchy.
During our visit to the Philippines we heard countless complaints of inefficient law
enforcement. These complaints came from citizens, NGO’s and government agencies, as
well as from the law enforcement practitioners themselves. The PNP-Maritime Group of
Region 7 did not yet have a patrol boat. Apprehended violators of coastal laws are
sometimes released because local police stations do not have the budget to feed prisoners.
These are but a couple of absurd, yet commonplace examples, mentioned here to underline
the banality of some of the problems encountered in coastal law enforcement in the
Philippines.

14.6

The importance of information, education and research

The knowledge of different options and their pros and cons enables us to make the best
qualified decisions. Information, education and research are crucial tools in coral reef
conservation and management, from the fishing communities of the tropics to scientists,
policy makers and, ultimately, the global community.
14.6.1 Information and education in fishing communities
We have previously (Chapter 4) described how the process of establishing MPA’s can
increase the level of knowledge and a subsequent awareness in local communities. Some
even believe that an introduction of the concept of environmental awareness is one of the
main goals and functions of MPA’s (pers. comm. Green 2001). Information campaigns in
the communities, education at all levels, and communication through e.g. radio programs
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are all channels through which higher awareness can be achieved. The participatory
monitoring of already established MPA’s, in which community members, in cooperation
with a university or a government agency, conduct monitoring inside and outside the MPA,
is an excellent way of educating and empowering resource users. According to Hazel Arceo
of UPMSI (pers. comm. 2001), the best results are achieved if the members of a community
perceive positive changes first-hand. Cross-visits to successful MPA’s or other exchange
programs, where members of one community educate visitors from another, have also
proved to be a great success, since trust is established almost at once (Green 1999).
Underwater videos of municipal MPA’s are sometimes used as educational tools, in order to
show all families and members of a local community the results of their hard work and
cooperation, seen through “the eyes of a fish”. In Cabacongan, we noticed that some
fishermen were upset over a video recording of their sanctuary, which was presented for the
men, women and children of the barangay. The reason for the fishermen’s disappointment
was that the video did not sufficiently capture the improvements, which they had observed
through their participation in monitoring. This kind of information dissemination reaches
those in a community that do not witness the effects of reef protection firsthand, and can
only be recommended.
14.6.2 Information and education of government officials
The education of men and women in all levels of government and politics is just as
important as in the case of local communities. These are the policy and decision makers
and, as mentioned, it is important that they have the necessary knowledge on which their
decisions are based. This knowledge may be disseminated in many of the same ways as
with local communities, i.e. visits to successful MPA’s, etc.
14.6.3 Lack of marine biological expertise in government institutions
There is a serious lack of marine-related biological expertise in the government agencies of
the Philippines, both in the central government and, due to decentralization, in the provinces
and coastal municipalities.
The strong affinity of DENR to the terrestrial
environment has resulted in a situation where most staff
members are educated in tropical forestry. Most then
undergo basic training in marine biology if their work
requires it.

Fig. 14.6: Lessons from the past: A
coral head being used as stepping
stone in a NIPAS Protected Area in
Palawan (Photo Janne Dalby).

from their terrestrial backgrounds.

The lack of marine biologists in DENR as well as BFAR
constitutes a many-faceted problem (see Figure 14.6).
Naturally, if there exists little expertise on marine
subjects within these institutions, then initiatives
regarding the marine and coastal environment may tend
to be few, as most policy makers will probably draw
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One of the functions of BFAR is to act on the request of coastal communities for training in,
and provide assistance for the monitoring of coastal areas, i.e. as a part of the MPA
establishment process. In Region 7, the region with the most rapid development of MPA’s,
there are only two individuals qualified to perform these tasks (June 2001). This slows
down the rate at which new MPA’s are established, as communities must wait for long
periods before site selection and planning can take place.
With regards to the future of Philippine coral reefs, it is important that Philippine
educational institutions apply more focus on marine biology, perhaps even beginning in
elementary school, if not just to raise the general awareness of coastal and marine
environmental issues in the country.
New recruitment strategies must be applied, however, as according to the staff of
PCAMRD, only a few students are choosing marine biology at the universities nationwide.
Even with offers of scholarships, most marine biology programs are not being filled. The
work situation and salaries in the field of marine biology are simply not very attractive for
students, who would rather become specialists in fields such as information technology.
14.6.4 The need for a new baseline study of coral reef status
There are several very experienced and acknowledged marine biologists in the Philippines,
who place MPA’s very high on their research agenda. However, many recent reports and
reviews of the current status of coral reefs in the Philippines are comprised, it seems, of bits
and pieces of older and more recent information gathered from different independent
studies. Most of the studies are not based on random sampling of the Philippine coastline,
but instead summarize information gathered in connection with the establishment of MPA’s
around the country.
The most cited reference regarding the current status of Philippine coral reefs comes from a
review by Gomez et al. (1994) (see Chapter 6.5), which reviews data from 1981 to 1994. If
a reef area was recorded as being in a ”fair” condition in this period, which was at the very
least eight years ago, it is highly probable that the situation is very different today.
All of the data included in the review were recorded before the El Niño bleaching-event of
the late 1990’s. Dynamite fishing is widespread in some areas and may leave craters larger
than 1 m2. The Southeast Asian economic recession in the early 1990’s may have led to an
increase in migration to coastal areas and thus increased pressure on the coastal zone. These
and other factors lead to our recommendation that a new baseline investigation is initiated,
in order to obtain a realistic picture of the actual current status of coral reefs in the
Philippines. There has not been a systematic, nationwide assessment of coral reefs since a
survey of coral reefs conducted in the late 1970’s (Licuanan and Gomez 2000).
Traditionally, the Philippine government has handed much of the responsibility of regular
monitoring of coral reefs to the universities, as these have greater technical capacity (Burke
et al. 2002). By doing so, the monitoring efforts are limited to the capacity of these
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universities, all of which house marine scientists who are responsible for other ongoing
research activities, as well as the education of future marine scientists. It is thus important
that the monitoring capacity is expanded, ensuring that a new investigation of the status of
Philippine reefs is a nationwide collaborative effort between universities, NGO’s,
government agencies and local communities trained in coastal monitoring, making practical
use of existing data and earlier experiences in the process. As the need for regular
monitoring of reefs will undoubtedly become increasingly important in years to come, a
network must be established to facilitate this nationwide monitoring effort. Once this
network has been established, we recommend that Philippine reefs are monitored every 2-3
years, in order to monitor the rapid changes occurring in reefs in the country.
The results of a new baseline investigation would, in our opinion, have many uses. In
policy-making alone, a recent survey of the nation’s coral reefs may have several uses,
depending on the outcome of the investigation. If the status of coral reefs has worsened, it
would perhaps promulgate a rethinking of and a subsequent strengthening of coastal law
enforcement and legislation. If the coral reefs happen to show improvement, the
investigation would serve as evidence that the existing, increased initiatives in coral reef
management are worth the effort. In any case, monitoring data is needed to understand
better the threats to reefs.
At the scientific level, a nationwide survey of reefs might be utilized in bringing coral reef
management one step further through research on the connectivity of reefs in the
Philippines. Such research could very well be used to increase the chances that large
protected areas be placed and designed so as to optimize fish and coral recruitment to
downstream reefs.
14.6.5 The importance of networks for coral reef managers
MPA’s and coral reef resource management in general are difficult to implement. Much is
based upon trial and error, and it is therefore important that networks exist, in which
experiences can be shared between managers of coral reefs facing similar problems.
Thailand has many years of experience with tourism, and can share knowledge on this
subject, whereas the Philippines, despite the many unsolved problems, has more experience
with community based MPA’s than e.g. Indonesia. Some community based MPA’s have
already been established in North Sulawesi, based on a Philippine model (Crawford et al.
2000; Coastal Resources Center 2002).
Regional and international coral reef symposia as well as cross-sectoral networks such as
the International Coral Reef Initiative (ICRI) are excellent examples of such forums.
14.6.6 Awareness of coral reef issues on a global scale
Over the past few decades, much awareness has been raised on a global scale regarding the
tropical rainforests and the plants and animals that inhabit them. People around the world
know that these problems exist. Yet, in a highly developed country such as Denmark, the

Coral Reef Resource Management in the Philippines

140

fact that coral reefs are in fact under threat from e.g. destructive fishing, coral bleaching and
overfishing comes to many as a surprise. International campaigns of the same intensity as
the rainforest-related campaigns would raise awareness in the global community. We
predict that the coral reef issue will continue to grow and spread beyond the tropics, and
that such worldwide campaigns will inevitably be a common sight in the near future.

14.7

Conclusion

The Philippines is headed in the right direction regarding the management of the country’s
coral reef resources. The country’s legislation pertaining to the conservation of marine
coastal habitats and coral reefs in particular has recently been improved through the
Fisheries Code of 1998. At present much effort is put into the implementation of this
legislation in order to protect the coral reefs and reef-associated fishes from overfishing and
destructive fishing methods, which in our opinion constitute the greatest threats to the coral
reef resources of the Philippines.
Poverty and a growing population contribute to the anthropogenic impacts on Philippine
coral reefs, and it is of the greatest importance that the weaknesses of several factors very
relevant to sound coral reef resource management are strengthened, i.e. institutional
linkages must be effectively fortified and law enforcement activities must be revised and
drastically improved.
Through our visits to four case studies, we can conclude that MPA’s, in practice, have the
advantage of meeting several management objectives. They conserve coral reef habitats and
their associated organisms. In time, MPA’s provide a spillover of target fish species to
adjacent fishing grounds. Through the process of their establishment, they are instrumental
in raising environmental awareness in coastal communities. A healthy reef attracts tourism,
which has become an important source of income for some communities that have
established MPA’s in their waters. However, a MPA will only function in the Philippine
setting if the MPA itself and the surrounding waters are enforced and if communities from
the beginning are deeply involved in their management.
We highly recommend the inclusion of marine protected areas in plans for the management
of coral reef resources in the Philippine setting.
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Interviewed persons (incl. personal communications)
Date

Interviewed persons

Office/Organization

Location: Manila
13.03

Sandra Arcamo, Officer in Charge, Fisheries
Resource Management Division

Bureau of Fisheries and Aquatic Resources

15.03

Vaugn R. Pratt, President
Geronimo P. Reyes, Vice President

International Marinelife Alliance

19.03

Rizalita Edpalina, Marine Biologist

19.03

Dan Wilhelmsson, Country Coordinator

Protected Areas Wildlife Bureau,
Department of Environment and Natural
Resources
International Coral Reef Initiative

20.03

Dr. Porfirio Aliño,
Hazel Arceo, MPA specialist

University of the Philippines – Marine
Science Institute

20.03

Florendo Barangan, Director

20.03
22.03

Andre Uychiaoco, Ph.D

22.03

Orlando Arciaga, Program Director, Marine
Ecosystems Program

Coastal Environment Program, Department
of Environment and Natural Resources
NIPAP office
University of the Philippines – Marine
Science Institute
Haribon Foundation

22.03

Dr. A.A. Yaptinchay, Director of Species

World Wide Fund for Nature
(WWF, Philippines)

Location: Visayas
27.03 –
29.03

Hazel Arceo, Andre Uchiaoco, Stuart Green,
Community members of Barangay Cabacongan

Monitoring Team, Cabacongan Fish
Sanctuary

03.04

Visit at Coral Farm, Olango Island

ICRI Regional workshop for East Asia, 2-4
April 2001, Cebu, Philippines
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Date

Interviewed persons

Office/Organization

03.04

Mike Ross

06.04

Tirso Lirasan, Genu Philippines and visit at
”CPKelco”, a factory producing Caragenan from
seaweed.

Tropical Island Adventures and Coastal
Resource Management Project
Genu Philippines and CPKelco

07.0408.04

Monica Piquero and Fishermen’s Organization, Daan
Paz, Camotes Islands

International Marinelife Alliance

07.0408.04

Captain Fernando Sebuza

Philippine National Police, Maritime Group

16.04

Stuart Green, Provincial Coordinator, Bohol

18.04

Emma Melana

19.04

Joey Gatus and Monica Piquero

Bohol Environmental Management Office &
Coastal Resource Management Project
Department of Environment and Natural
Resources, Region 7
International Marinelife Alliance

19.04

Joselito Francis Alcaria; Sr. Science Research
Specialist and Alex Xiao, ERDS Section

Department of Environment and Natural
Resources, Region 7

20.04

Danilo B. Largo, Ph. D

University of San Carlos, Dept of Biology

20.04

Maria Fe de Portigo, Provincial Coordinator, Cebu

Coastal Resource Management Project

21.04

Participated in ”Earth Day” + Coastal Clean Up

30.04

Arleigh Sitoy, Mayor

Bureau of Fisheries and Aquatic Resources,
Philippine Coast Guard
Municipality of Cordova

01.05

Timoteo Menguito, Project Director

Gilutongan Marine Sanctuary

02.05

Josephine Flores

06.05

Jun Saso

Bureau of Fisheries and Aquatic Resources,
Region 7
Philippine Auxiliary Coast Guard

07.05

Manolita R. B. Morales, Social Mobilization
Specialist

Coastal Resource Management Project

09.05

Dr. Angel Alcala, Director, former Secretary of
Environment

Silliman University, Marine Laboratory

11.05

Roberto Mendez, Fisherman
Mario Pascobello, Barangay Captain

Apo Island

15.05

Commander Herby Esqutin

Central and Eastern Visayas Coast Guard

15.05

Jun Belga and Dioscoro G Avenido

Bureau of Fisheries and Aquatic Resources
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Date
15.05

Interviewed persons
Glen Tuason, Chemist

Office/Organization
Cyanide Detection lab, Cebu

16.05

Elpidio de la Victoria, Program Director

Cebu City Bantay Dagat Coordinating
Council, President of the Philippine
National Association of Fishwardens (PhilNAF)

Location: Palawan
18.05

Flora S. Leocardio, Provincial Coordinator, Palawan

Coastal Resource Management Project

21.05

Cleofe P. Bernadino, Executive Director

Palawan NGO Network Incorporated

22.05

Grizelda Mayo-Anda, Assistant Executive Director

Environmental Legal Assistance Center

23.05

Rolando C, Olano, Executive Director

Haribon Palawan

24.05

NAMRIA

24.05

Malou Martinez and Engr. Madrono P. Cabrestante,
Jr., Project Development Officer

Department of Environment and Natural
Resources, Region IV
Palawan Council for Sustainable
Development

28.05

Library

WWF, Palawan

28.05

Nieves Rosante

29.05

Roldan Paraiso

National Integrated Protected Area
Programme
Palawan Rural Reconstruction Movement

30.05

Sanny T. Distal, Acting Barangay Captain

Barangay Bebeladan

31.05

Grace Estefano, Community Affairs Assistant

Palawan Council for Sustainable

01.06

Marigio I. Laririt, Biologist, Head of Environmental
Concerns and Product Development Unit

02.06

Edmund C. Piemonte, Program Manager

Development
El Nido Resorts

El Nido Foundation

Location: MANILA
05.06

Library

CBCRM-Net

06.06

Sheila G. Vergara, Senior Research Associate

ICLARM

06.06

Ester Zaragoza, Supervising Science Research

Philippine Council for Aquatic and Marine

Specialist
Rudolf Hermes, Coastal Resources Management

Research and Development, Marine
Resources Division
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Date

Interviewed persons
Specialist, German Development Cooperation

Office/Organization

07.06

Jonathan O. Dickson, Chief, Fishing Technology
Division

Bureau of Fisheries and Aquatic Resources

08.06

Minerva Gonzales, Samar Island Biodiversity Project

Department of Environment and Natural
Resources
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Appendix A:

Common reef-associated fish families

Family name
Acanthuridae

Common name
Surgeonfish

Comments

Balistidae

Triggerfish

Medium to large solitary reef fish. Most feed on hardshelled mollusks, crustaceans and echinoderms such as sea
urchins. Some are very attractive aquarium fish. Not
considered attractive food fish.

Caesionidae

Fusiliers

Medium sized planktivores. Often form large schools over
or near reefs. They are considered attractive food fish.

Carangidae

Jacks and
Trevallies

Large open water predators found near coral reefs. Prized
food fish of economic importance.

Chaetodontidae

Butterflyfish

Small fish. Many species feed on coral polyps, others on
algae and invertebrates. Very popular aquarium fish.

Diodontidae

Porcupinefish

Medium sized reef fish. Feed on sea urchins, mollusks,
crustaceans, worms and coral polyps. Not suitable for food,
due to their toxicity. Often dried and sold as souvenirs.

Ephippidae

Batfishes

Small to medium sized reef fish. Found on coral reefs.
Juveniles are very sought-after for the aquarium trade.

Haemulidae

Sweetlips

Medium to large sized fish. Found in reef habitats, feeding
on benthic invertebrates. Very attractive food fish.

Labridae

Wrasses

2nd largest family of reef fish. Most feed on benthic and
pelagic invertebrates. Some species are popular food and
aquarium fish.

Lethrinidae

Emperors

Medium sized omnivorous/piscivorous fish. Found in
sandy areas near reefs. Some species are attractive as food
fish.

Lutjanidae

Snappers

Medium sized bottom-dwelling fishes, usually found on

Medium sized fish. Mainly grazers of algae on reefs.
Attractive food and aquarium fish.

reef slopes. Active piscivores/predators. Very attractive
food fish.

Mullidae

Goatfish

Small to medium bottom-dwellers that feed on small fishes
and invertebrates on sandy bottoms near reefs. Attractive
food fish.

Pomacentridae

Damselfish

Large family of small reef fish with many different food
preferences. Abundant on reefs and popular aquarium fish.
Not considered attractive as food fishes.

Scaridae

Parrotfish

Medium to large sized common herbivorous grazers on
coral reefs. Attractive food fish.

Scombridae

Mackerels and
Tunas

Mostly piscivorous pelagic fish of medium to great size.
Found schooling in most oceans, but also near edges of
reefs. Very attractive food fish.

Serranidae

Groupers

Medium to large bottom-dwelling reef predators.
Uncommon on fished reefs, they are highly prized food
fish, especially for the live fish trade.
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Siganidae

Rabbitfish

Small plant feeders, often forming schools on reefs. Some
are considered food fish and others are attractive aquarium
fish.

Sphyraenidae

Barracudas

Large predatory/piscivorous fish. Mostly pelagic in open
oceans as well as near reefs. Not very prized food fish.

Tetraodontidae

Pufferfish

Medium sized reef fish. Feed on sea urchins, mollusks,
crustaceans, worms and coral polyps. Not suitable for food,
due to their toxicity. Often dried and sold as souvenirs.

Zanclidae

Moorish Idols

The family consists of a single species of small to medium
reef fish. Found on reefs feeding on algae. They are prized
aquarium fish.
Appendix A: A description of fishes encountered in this thesis, including Family names, common names and
comments (Illustrations: Allen 1999) (Text: Allen 1999; White 2001).
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Appendix B:

Global species richness of fish and corals

Appendix B: Global lines in species richness of fish (A), corals (B), snails (C), and lobster (D). Scales
show number of species present. (E) Concordance of the top 10% most species rich cells among taxa.
Red cells were included for all four taxa, orange for three, yellow for two and blue for one. (F) Threats to
reefs in each grid cell. Blue represents low risk (average threat score between 1 and 1,67); yellow
medium risk (score between 1,68 and 2,33); and red, high risk (score >2,34) (Modified from Roberts et
al. 2002).

