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INTRODUCTION 
 
The South China Sea (SCS) is one of the six major marine biogeographic regions in the Philippines 
(Figure 1).  The western part of the Luzon Islands facing the South China Sea biogeographic region 
are composed of the Batanes province, and the Babuyan Islands, Cagayan province as the 
northernmost portion of this region. Ilocos Norte, Ilocos Sur, La Union, Pangasinan, Zambales, 
Bataan, Cavite, Batangas, Mindoro Oriental and Occidental, form the midwestern sector of the region 
in Luzon. The island province of Palawan composes the southwestern-most sector of the Philippine’s 
section of the South China Sea. 
 

 
Figure 1 South China Sea (SCS) as one of the six major marine biogeographic regions in the 

Philippines. (Nañola et al. 2004) 
 
In the more recent past, the terrestrial and social conditions in Palawan have been referred to as one 
of the last frontiers - mainly in relation to the extent of the forest and marine ecosystems and high 
degree conservation consciousness of its stakeholders. The rich marine ecosystems of Palawan, 
especially coral reefs, are facing numerous threats from human activities. This appears to be a great 
obstacle to protection and conservation challenges.  It is no surprise therefore that the Philippine reefs 
especially its South China Sea sector has been identified as one of the hottest of the hotspots in the 
marine realm (Roberts et al. 2002). 
 
The coral reefs in this marine biogeographic region compose approximately one-fourth of the total 
area of the coral reefs in the country. Municipal coral reef fisheries contribute to around 10-20% of the 
total municipal fisheries production in the Philippines (Murdy and Ferraris 1980). The provinces of 
Palawan, Mindoro (Oriental and Occidental), and Batangas, contribute the largest coastal tourism 
revenues associated with coral reefs. Important priority marine biodiversity areas are exemplified by at 
least three major marine corridors: the Batanes-Babuyan marine corridor which straddles the South 
China Sea and the North Philippine Pacific Seaboard; the Batangas-Mindoro-Palawan marine corridor 
straddles the South China Sea, Sulu Sea and Visayan Seas; and the Balabac Strait marine corridor in 
Southern Palawan situated in the southern transition of the South China Sea and the Sulu Sea. 
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As with the rest of the country, overfishing and siltation are the most predominant threats (Gomez et 
al. 1994a, 1994b). Concerns related to population pressures have also been highlighted and may lead 
to food security deficits in the next decade (Bernascek 1996, ArcDev 2004). Some reefs experience 
marine coastal development concerns such as offshore oil drilling, port development and tourism 
establishments. 
 
PHYSICAL FEATURES 
 
The South China Sea marine biogeographic region experiences mixed tidal regime, wherein the 
northwestern Luzon sector primarily experiences a diurnal tidal regime with the rest of the other 
sectors having mixed – mainly diurnal tides. This is primarily influenced by the major currents that spill 
over from the major Pacific region. 
 
The geological development of the Luzon archipelago circumscribes the marine biogeographic realm 
which straddles the: 1) the Northern Philippine Sea (NPS) portion of the Pacific Seaboard; 2) the 
Western Side of the Luzon Archipelago is referred to as the South China Sea (SCS); and 3) the 
Southern Luzon Area facing the Visayan Seas (e.g. in the Burias and Ticao Pass and San Bernardino 
Strait).  Past geotectonic movement of the Luzon archipelago into the Northern/Western Pacific 
Ocean and the subsequent coalescence of the Visayan islands in the south and the Palawan 
archipelago have influenced the circulation of the adjoining seas (Hall 2002).  On the Eastern Side, 
the northerly movement of the Kuroshio currents bifurcates westward hitting the Batanes-Babuyan 
Islands Marine Corridor (Wyrtki 1961).  This western movement into the SCS forms a northern gyre 
movement with a west to east flow (from Viet Nam to the Western Philippines) affecting the 
connectivity of the marine populations of this region (Shaw and Chao 1994).  The sill overflow in the 
Mindoro Strait affects the Sulu Sea region and the seas facing the Southern Luzon archipelago.  The 
bays and gulf of the Luzon archipelago have been formed by geological faults influencing the extent of 
the coastal shelf and bathymetric slope inclination. 
 
The coastal and marine habitats of the Palawan archipelago have undergone an extensive range of 
evolutionary and ecological processes.  Palawan’s incursion into the southwestern sector of the Luzon 
archipelago about 3 million years ago produced wedged sill between the SCS and Sulu Sea basins 
(Hall 2002).  The development of the coastal habitats (e.g. fringing reefs and mangroves) is greatly 
influenced by the geologic process of plate tectonics and sea level rise producing extensive shelves - 
adjacent deep basins (having oceanic atolls in the Kalayaan Islands Group (KIG) and Tubbataha 
Reefs). 
 
On a broad-scale, western Philippine reefs are greatly influenced by the predominant current patterns 
and hydrodynamic regimes of the South China Sea. However, there are areas where reefs are 
constantly exposed to the exchange of water masses via the straits. For example, the Luzon Strait 
links the South China Sea and the Pacific Ocean while the Mindoro, Linapacan and Balabac Straits 
are major corridors for the exchange of water masses between the South China Sea and the Sulu 
Sea as well as to other adjacent seas (e.g. Sibuyan Sea in Romblon province). 
 
CORAL REEF DISTRIBUTION  
 
The coral reefs west of the Philippines, based on geographic location, can be categorised into two 
types namely: nearshore fringing reefs lining the coastlines of the islands and the more developed 
and extensive offshore reef areas like those in the Kalayaan Islands Group. The distribution of reef 
areas in this area is far ranging. With Manila as the reference point, reefs can be found far north such 
as the Batanes group of islands and along the western coastlines of Luzon Island (including the 
Scarborough shoal). Towards the south, reef areas fringe the bays of Batangas and Mindoro 
provinces.  Apo reef, the second largest marine park in the country is situated along the Mindoro 
Strait. Southwest of Manila, reef areas can also be found in the Calamianes Group of Islands, along 
the main island of Palawan, and all the way to the Balabac islands. However, the most extensive and 
least explored reef areas can be found west of Palawan – the Kalayaan Islands Group (Figure 2).  
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Figure 2 Coral reefs sites in the South China Sea biogeographic region of the Philippines. 
 
Most of the largest extent of the reefs is found in the northern Palawan region. Some offshore ocean 
reefs are situated in the Kalayaan Islands and the Scarborough Shoals, Zambales. Many of the 
embayed areas that have headland areas having more extensive reef development and reef 
community structure are influenced by the embayment principle (Licuanan and Gomez 1988, Hilomen 
and Gomez 1988).  Nañola et al. (2004) provides the most recent update on the state and conditions 
of the coral reefs of the country and shows that the SCS is second to the Sulu Sea area where over 
30% of the coral reef areas remain at the highest level of fish biomass. Unfortunately, the SCS also 
shows one of the areas with the lowest fish abundance in the country especially that of Lingayen Gulf 
(Deocadez et al. 2003, Nañola et al. 2004).  The offshore reefs in the Kalayaan Islands show the 
contrasting pattern and high variability in the condition of the diversity and state of its resources (Aliño 
and Quibilan 2003). Here, the most extensive reef areas can be found with high species richness but 
also exhibit low abundance and impoverished reef conditions. 
 
Characteristics of relevant coral reef sites  
Davila is a coral reef site in the municipality of Pasuquin in the province of Ilocos Norte. The coral 
reefs are of the fringing type. The bay has low coral cover in the relatively exposed transect sites and 
good coral cover in the bay area.  Its total coral reef area is 164.64 hectares and mostly dominated by 
Acropora. 
 
Lingayen Gulf (including Bolinao, Anda, Alaminos) is located in northwestern Philippines. It is a 
large embayment (2,100km2) surrounded by 15 municipalities and 3 cities, in the provinces of 
Pangasinan and La Union. The Gulf has been classified into three sectors according to dominant 
coastal features (Talaue-McManus and Chua 1998). The western section (Sector I) is dominated by 
fringing coral reefs. The southern section (Sector II) is mainly soft bottom areas where majority of the 
river systems of the Gulf drain off. The eastern section (Sector III) is lined mainly by sandy beaches 
with patchy coral reefs (i.e., fringing and shoal) on the northern portion.  
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San Salvador is an island barangay (village) under the jurisdiction of the municipality of Masinloc, 
Zambales, in northwestern Luzon.  The reefs in the northeastern part of the island are fringing, 
characterized by a vast reef flat with sudden drop-offs in the crest.  Spur and groove formations are 
common along the reef crest, particularly in the area facing the South China Sea. 
 
The diverse and abundant reefs in the Mabini - Tingloy area in the Province of Batangas, and 
Balayan Bay are known for their wealth of marine life.  Bordering the Calumpan Peninsula containing 
Mabini municipality and Maricaban and Caban Islands of Tingloy municipality are many excellent 
fringing and patchy coral reefs. These reefs are famous for their natural productivity that supplies tons 
of fish to local communities.  In addition, their color and diversity attract thousands of scuba divers 
and swimmers to the area every month of the year. 
 
Puerto Galera is a small northern peninsula north of the island of Mindoro, with coordinates between 
13o 23’ and 13o 32’ N latitude, 120o 50’ and 121o 50’ E longitude.  It is acknowledged as one of the 
most highly diverse coastal areas in the Philippines (Campos 2002).  Coral reefs occur in shallow 
water, ranging from surface down to depths between 10 and 40m (Fortes 1997).  Three sites 
monitored from 1991 to 1993 by the Phase II of the LCRP are considered in this report. These are 
First Plateau (13o 30.683’N, 120o 57.317’E), Third Plateau (13o 32.033’N, 120o 57.100’E), and 
Escarceo Point (13o 31.450’N, 120o 59.433’E). The coral reef flats in these areas appear to be poor 
although the sloping portions with depths ranging from 7 to 15 m are rich with reef-building corals. 
First and Third Plateaus are characterized by pocilloporids, poritids and Seriatopora, while Escarceo 
Pt. and the deeper site of Third Plateau are dominated by soft corals (Atrigenio 1995).  Of the sites 
surveyed, Third Plateau had the highest mean percentage of live coral at 33% (Campos 2002).  
 
Port Barton Marine Park (San Vincente) is a 74,483-ha marine reserve that stretches from the south 
shore of Albaguen Island to the rest of the inner bay.  It includes reefs fringing many islands as well as 
patch reefs.  Underwater visibility is generally very good. 
 
BIODIVERSITY 
 
The rich diversity of the South China Sea derives itself from its evolutionary history. It is situated in the 
Indo - West Pacific region where the coral reefs show the reefs at its zenith for both fish and coral 
species richness (Veron and Fenner 2002, Carpenter and Springer 2005). The eastern section of the 
South China Sea interphases with the Sulu Sea and Celebes Sea marine biogeographic regions 
(DeVantier et al. 2004). Aliño (1994) and Aliño and Gomez (1994) discuss the significance of the 
Philippines’ SCS in the overall global marine biodiversity conservation efforts. The Philippine National 
Biodiversity Priority Setting workshops further reinforce the importance of coral reefs vis-à-vis the 
other marine habitats and resources in the country. Below (Table 1) is a summary of the various 
characteristics of biodiversity in several sites of the SCS region and their relevant conservation and 
management responses. 
 
Table 1 Summary of some of the noteworthy marine biodiversity features in the South China 

Sea and their conservation and management responses. 

Sector or Area Cluster within 
the South China Sea region Noteworthy Fauna Responses 

Northern Batanes - Babuyan 
Corridor 

Humpback whales, turtles and 
manta rays approach the fringes of 
the reef areas 

Protected Seascape and Landscape of 
the Batanes Islands and the Babuyan 
Islands are proposed priority protected 
areas through a marine corridor approach 
from NGOs like WWF and Conservation 
International  

Northwestern Luzon (SCS) Nesting areas are reported in the 
areas of Bataan and Zambales; 
the Scarborough Shoals together 
with the KIG show similarities in 
coral reef community fish 
composition that indicate the 
connectivity of these ecosystems 

National Integrated Protected Areas 
System (NIPAS) sites such as Masinloc 
and Subic in Zambales are looking at 
complementary cooperation between local 
and national initiatives through Integrated 
Coastal Management and Watershed 
Approaches  
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Table 1cont. Summary of some of the noteworthy marine biodiversity features in the South China 
Sea and their conservation and management responses. 

Sector or Area Cluster within 
the South China Sea region Noteworthy Fauna Responses 

Batangas-Mindoro-Calamianes 
Marine Corridor 

Dugongs and turtles foraging on 
seagrass and coral reef areas; 
coral reefs in this area show one 
of the highest diversity indices in 
this region 

The Calamianes and Balabac marine 
corridors are part of the highest priority 
areas for marine biodiversity conservation 
through a marine corridor approach 

Western Palawan Irrawady dolphin, dugong and 
marine turtle nesting and feeding 
areas especially from Malampaya 
to Bacuit Bay and most of the 
coastline of the Western Palawan 
mainland; new species of corals 
such as Leptoseris kalayaanensis 
(Licuanan 2003) are being 
discovered in the adjacent oceanic 
atolls of the KIG 

Many coral reef areas are being 
incorporated as part of the NIPAS system 
in addition to the Strategic Environmental 
Plan (SEP) of Palawan; noteworthy of 
these areas are Malampaya and El Nido 
which have considerable coral reef 
components 

Balabac Marine Corridor Aside from the presence of 
endangered species like the 
dugong and marine turtles, these 
areas are important migratory 
routes of commercially important 
reef associated fishes 

A potential transboundary agreement can 
be forged between Sabah and Palawan 
for the conservation and cooperative 
research to sustainably manage the area - 
should be pursued 

 
Aliño and Dantis (1999) summarises the insights derived from coral reef research as applied to 
marine biodiversity conservation in the following areas: 1) conservation biology in relation to marine 
protected areas; 2) resiliency to disturbances both from natural (e.g. storms and thermal anomalies) 
and human induced pressures (e.g. fishing pressure); and 3) recovery and susceptibility of different 
coral reefs vis-à-vis the other ecosystems as affected by various threats (e.g. siltation).     
 
THREATS 
 
Time series data on corals and reef fish in the South China Sea biogeographic region (PhilReefs 
2005) show the trends for hard coral cover, reef fish abundance and biomass from 11 municipalities in 
seven provinces.  Overall, hard coral cover for majority of the reefs (44%) are in stable condition while 
39% are decreasing and only 17% are increasing. In terms of reef fish abundance, more than half 
(53%) are decreasing; whereas 27% are increasing and 20% are in stable condition or no net change. 
The same trend can be observed for fish biomass, where 45% are decreasing, 36% are increasing 
and 18% are in stable condition. However, it should be noted that not all municipalities or transect 
sites have a one on one correspondence of coral cover and fish abundance and biomass data in any 
year.  As a result, totals for each category (i.e. hard coral cover, fish abundance and biomass) are not 
the same.  Thus, percentages presented above are derived separately for each category and based 
only on available data.   
 
Reef sites along the SCS biogeographic region were affected by the coral bleaching event in 1998 
and are in various stages of recovery. Chronic disturbances such as siltation and overfishing are 
commonplace, and need to be addressed by local governments in all three provinces: Pangasinan, 
Zambales and Palawan.  Illegal fishing activities (e.g. use of dynamite and fine-meshed nets) remain 
rampant in Pangasinan. There are reports of poaching inside MPAs like in Anda and Bugor Island, 
which are attributed to poor law enforcement activities (e.g. patrolling). This may also mean that there 
is a need to heighten local communities’ environmental awareness as well as encourage active 
participation in coastal management efforts. Commercial fishers encroach in the municipal waters of 
Bani, Pangasinan, while coral reef fishes are excessively collected for the aquarium trade in San 
Salvador Island. In Port Barton, the establishment of seaweed farms seemed to have affected the 
water circulation within the bay. Natural disturbances such as the crown-of-thorns (COTS) outbreak 
that happened in May 2004 hampered reef recovery in El Nido. Abesamis (2003) demonstrates the 
differential vulnerability of offshore reefs to pa-aling (a more efficient substitute for muro-ami, Miclat et 
al. 1991) in the Spratlys area vis-à-vis the marine corridor areas of the Calamianes and the Balabac 
areas. Perhaps this implies that despite the relative inaccessibility of the KIG areas they are quite 
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vulnerable to commercial scale reef fisheries. Destructive and illegal fishing still remain the most 
prevalent threats as the result of what has been referred to as Malthusian overfishing (Pauly et al. 
1989, Alino et al. 2004). 
 
Threats at the site level  
In Nagabugan Bay, Davila, coral bleaching has been observed.  Blast fishing has stopped since the 
implementation of the Coastal Environmental Project (CEP) program. Sporadic cyanide fishing still 
occurs. Pollution is still a problem. Overfishing is not a problem in the area due to some established 
alternative livelihood projects like aquaculture, livestock raising and farming. Based on the 2000 
survey, large areas with encrusting and massive corals were observed near the transect stations.  
However, deterioration on the condition of the corals sampled was observed.  Possible reason for the 
decrease in live coral cover was the strong typhoons that hit Northern Luzon in the previous years that 
caused siltation in the area. 
 
Overfishing, illegal fishing, siltation and pollution are the major issues and threats in the Lingayen 
Gulf. Capture fisheries with 23,000 fishermen exert very intense pressure in the Gulf. The number of 
fishers translates to about 7 fishers per meter of coastline or about 23 fishers per sq. km of municipal 
fishing ground. High fishing pressure is attributed to the steady increase of municipal fishers since 
1976. Encroachment by commercial fishers (e.g. commercial trawl) is perceived as a major factor that 
caused the reduction in fishery production. Hence, small-scale capture fisheries has become the 
prevalent marginal occupation in the Gulf.  The use of destructive fishing methods (e.g. dynamite, 
cyanide fishing and the use of fine mesh net fishing gear) has resulted in rapid habitat degradation 
and decline of the fishery stocks. Pollution in relation to mariculture activities (e.g. fishpens, fishcages 
and fishponds), and siltation from mine tailings, quarrying activities and erosion of agriculture lands 
have both affected water quality and productivity.  Bolinao, at the western side of the gulf was 
adversely affected by the 1998 bleaching event (Arceo et al. 2001).  
 
Severe coral bleaching was observed in San Salvador in 1998. High exposure to storms is another 
natural threat to the reefs.  Heavy siltation from river and agricultural run-off is also a major threat.  
Blast fishing is still occurring.  Recently, aquarium fishers have gradually returned to fish in the reefs 
of San Salvador even though it is prohibited.  In fact, several violators were observed while 
biophysical monitoring was going on.  The extent of exploitation of aquarium fishes is a growing 
concern.  Catch often includes juvenile fishes, and no limit in number or size has been set.  Lastly, the 
presence of the National Power Corporation (NPC) coal power plant has always been of some 
concern due mainly to the increased seawater temperature brought about by the facility. 
 
In Maricaban Strait, signs of destructive fishing activities are not as serious as in the past. Storm 
damaged corals in the late 1980s are being replaced with new developing corals although a storm in 
2000 substantially overturned some coral heads at Sombrero, Arthur’s and White Sand Reefs.  
Further, for the reefs to improve through increased coral growth, human-caused damage from 
anchors, fishing and careless scuba divers must be addressed.  Tourism activity is high and 
increasing. The number of local boats used for diving and traveling by visitors has increased 
dramatically over the past ten years. Anchor damage is apparent on all the reefs except where the 
buoys are routinely used. 
 
The total lack of solid waste management is very evident in the area.   At every site, the survey 
encountered floating debris.  Plastics are more common than jellyfish!   Sediment deposited from 
heavy rainfall events was evident on the reefs bordering the Calumpan Peninsula especially at Twin 
Rocks and at White Sand Reef.  This reflects deforestation and building constructions on land.  The 
increasing construction activity along the shoreline is having negative impacts on the reefs in general.  
Most structures are constructed less than 20 m from the high tide line as stipulated in the Land 
Management Act. 
 
A major threat to the reefs in Puerto Galera is sedimentation associated with the development of 
coastal settlements, marble mining and goldpanning, and eutrophication brought about by sewage 
effluents from resorts and coastal settlements (Fortes 1997).  Water pollution may also have been 
brought about by discharges of watercrafts plying the area.  The lack of enforcement of existing laws 
and ordinances as well as weak community participation in conservation efforts further aggravates the 
situation. 
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In Port Barton, the area still has good coral cover and much fish but it is having difficulty recovering 
from a storm that followed right after a mass bleaching event in 1998. Hard corals were devastated 
after a storm (Typhoon Norming) and this was followed by a mass bleaching event (April-May) in 
1998.  Hard coral cover percentage both inside and adjacent to the fishery reserve has since become 
generally stable but target fish species abundance (inside and adjacent to the reserve) appears to 
drop from 1999 to 2001.  This decrease is also reflected in the major fish carnivores (groupers, 
snappers, emperors and sweetlips) and is more evident in adjacent areas compared to areas inside 
the reserve. 
 
ECONOMIC VALUATION AND USES 

Previous socio-economic resource valuation studies related to reefs in the Philippines 
Past economic/resource valuation studies on coral reefs in the Philippines along the South China Sea 
basin has been done for provinces like Pangasinan, Palawan and Batangas.  Studies have focused 
on these themes: socio-economic impacts of coral bleaching (Cesar et al. 2001, Mamiit and Francisco 
2001), cost-benefit analyses of impacts of logging versus tourism and fisheries (Hogdson and Dixon 
1988, 2000), economic valuation of biodiverisity (UPMSI-MERF 2002), determination of user fees 
(WWF-Philippines 2001, ENRAP-PAWB-PPSO 1999), economic benefits of protection and small-
scale tourism (White et al. 2000a), and recreational benefits (Ahmed et al. unpublished).  Other 
studies undertaken in the Philippines were in Olango, Cebu (White et al. 2000b) and Apo Islands 
(Vogt 1997).     

 
There has been initial work on estimating the socio-economic impacts by coral bleaching in the 
Philippines. Most recent is the work by Cesar et al. (2001). In their study, the economic impact of coral 
bleaching to fisheries and tourism was determined for Bolinao, Pangasinan and El Nido, Palawan. A 
large percentage of corals bleached during the second half of 1998. Significant economic losses to 
tourism due to the coral bleaching event in El Nido was estimated at US$30 million (i.e. with the 
assumption that these losses were permanent at 9% discount rate). Losses to the fishery in Bolinao, 
Pangasinan, were more difficult to determine because of the confounding effect of overfishing and the 
nature of the fishery. There was, however, some indication of fish recruitment failure for rabbitfishes a 
year after the bleaching event. The study by Mamiit and Francisco (2001), determined that on the 
average around PhP3,756.67 (~US$70 @ PhP53: US$1), was the amount domestic (or local) 
recreational SCUBA divers were willing to pay for the restoration of bleached or damaged coral reefs 
in the Philippines. The contingent valuation method (CVM) was used. 
 
Cost-benefit analyses on the impacts of siltation (i.e. derived from logging activities) on the fisheries 
and tourism in El Nido, Palawan (Hodgson and Dixon 1988) revealed that logging would severely limit 
the viability and income that would be generated from tourism and fishery. A follow-up study 
(Hogdson and Dixon 2000) showed that indeed tourism flourished after 10 years following the 
preservation of the unique forest ecosystem. However, there are now indications of increased fishing 
pressure that have resulted in overfishing. Populations of high-value species of fish and shellfish are 
significantly reduced. 

 
An economic valuation was carried out for the period of 1986 – 1987. There were two options, i.e. (1) 
logging is banned; and (2) logging to continue.  In Option 1, forest cutting was totally banned, tourism 
and fisheries kept on going, but there was one thing to be considered, i.e. compensation for logging 
owner. In Option 2, forest cutting continued, doubtlessly fisheries would keep on declining, so would 
be tourism.  Results of calculation of the economic value of the three aspects (including Option 2-1) 
are given in Table 2. 
 
An on-going project entitled “The economic value of coral reef biodiversity: Examples from Southeast 
Asia” aims to determine the estimated value of coral reefs specifically due to biodiversity. TOTAL 
FINA ELF Corporate Foundation funds this two-year project. This project is currently being 
implemented by the Marine Science Institute, University of the Philippines through the Marine 
Environment and Resources Foundation Inc. (MERF, Inc.) with collaborators from Viet Nam. Areas 
considered in this study are: Maricaban, Batangas, Hundred Islands, Pangasinan (both in the 
Philippines) and Hon Mun Island in Viet Nam.  
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Table 2 Tourism, fisheries and logging industries: ten-year sum of gross revenue and its present 
value (x $1,000) using 10% and 15% discount rates. 

 Option 1 Option 2 Option 2 - 1 

Gross Revenue    
Tourism 47,415 8,178 39,237 
Fisheries 28,070 12,844 15,226 
(with tuna) 46,070 21,471 24,599 
Logging 0 12,884 -12,844 
TOTAL 75,485 33,906 41,579 
Present Value 10 %    
Tourism 25,481 6,216 19,265 
Fisheries 17,248 9,108 8,140 
(with tuna) 28,308 15,125 13,183 
Logging 0 9,769 -9,769 
TOTAL 47,729 25,093 17,636 
Present Value 15 %    
Tourism 19,511 5,591 13,920 
Fisheries 14,088 7,895 6,193 
(with tuna) 28,308 13,083 10,039 
Logging 0 8,639 -8.639 
TOTAL 32,599 22,125 11,474 

Source: Hodgson & Dixon, 1988. 
 

Coral reef resource valuation from the UNEP SCS project 
Samonte-Tan and Armedilla (2005) reviews the economic value (use and preservation values) of 
Philippine coral reefs in the South China Sea biogeographic region. The approach for estimating the 
economic value of coral reefs used the valuation framework agreed by the UNEP’s Regional Task 
Force on valuation. The concept of total economic valuation highlights the significant economic values 
that can be accrued from use values and non-use values. Adding the above market (direct) and non-
market values (indirect and option values) gives an estimate of the total quantifiable economic value 
of PhP2,901 million (US$53 million). Fisheries, tourism and research values account for about 27 
percent of the total net economic value. Calculated over 20 years, with a discount rate of 10%, the net 
present value of benefits of Philippine coral reefs in the South China Sea basin is estimated at 
PhP24,700 million (US$449 million) that translates to approximately PhP5.3 million/km2 net present 
value, or PhP 266,112/km2/yr on an annualized basis. This is based on an estimated Philippine coral 
reef area within the South China Sea basin of 4,640.94km2. 

Samonte and Armedilla (2005) shows that 1km2 of coral reef can generate US$11,366 direct and 
indirect values. Philippine coral reefs have an estimated value of PhP1,064 million/year (US$19.3 
million) and the value of coral reefs for the South China Sea biogeographic region is estimated at 
PhP52.7 million/year as indicated in Table 3 (Samonte-Tan and Armedilla 2005).  
 

Table 3 Potential annual net economic benefit. (Samonte-Tan and Armedilla, 2005)  

Resource Use 
(Direct and Indirect) 

Philippinesa 

($ million) 
Philippines-South China Sea 

Basin ($ million) 
Fisheries 620.0 11.3 
Tourism 108.0 2.3 
Carbon Sequestration  8.4 
Coastal Protection 326.0 23.2 
Biodiversity 10.0 7.0 
Research  0.7 
Total Net Annual Benefits 1,064.0 52.7 
Net Present Valueb 9,063.0 449.1 
Reef Area (km2) 27,000.0 4,640.9 

aBurke et al. 2002    
bStream of annual benefits over 20 years at 10% discount rate  
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Coral reef areas in the Philippines are major fishery resources and popular recreational attractions for 
domestic and foreign tourists. Current financing of coral reef management is insufficient considering 
the threats of land-based and marine-based human activities that cause irreversible damage to the 
coral reef resources. The results of Samonte-Tan and Armedilla (2005) study may help guide policy 
makers in evaluating/updating pricing policies (user fees, general tax revenues, fines, etc.) and in 
developing appropriate financing mechanisms. 
 
MANAGEMENT  

The specific national legislation, which updates the particular and fragmented marine related concerns 
are embodied in Republic Act 8550 known as the Philippine Fisheries Code. Previous to this (ca. 
1991) more general laws such as the Local Government Code delineates the jurisdiction of municipal 
waters within 15 kilometers.   

The significant decline of marine resources in the Philippines led various government institutions, 
provincial and local governments, non-government organizations (NGOs), people’s organizations 
(POs), stakeholders and managers together with the local communities to spearhead the 
establishment of marine protected areas (MPAs), marine fishery reserves, sanctuaries and protected 
seascapes and landscapes. The coral reef and mangrove areas have been the primary focal areas 
where many of these targeted management efforts are directed. The management of these areas is 
regarded as the most appropriate approach in the management of fisheries because traditional fishery 
management efforts (e.g. regulating catch and fishing effort) are difficult to apply (Bohnsack 1996; 
Arceo et al. 2002). Marine protected areas also became popular with coastal managers because they 
offer simple win-win solutions. This approach is based on the assumption that an area closed to 
fishing will benefit adjacent areas through: 1) spillover of adult fish resulting from increased fish 
density; 2) export of larvae that could recruit elsewhere resulting from increased spawning stock; and 
3) regulation of fishing effort if matched with the management of areas outside no-take areas. 

Proliferation of marine reserves and sanctuaries in the late 1990s was due to the availability of funds 
from both foreign and local donors (i.e. International Grants, national and provincial governments). 
Other funding agencies supported efforts to sustain the management and protection of the marine 
biodiversity (e.g., Conservation International and the World Wide Fund for Nature). To date, more 
than 500 protected areas have been established in the Philippines (Aliño et al. 2000, AFMA-MFR 
database, http://www.msi.upd.edu.ph/midas/). Majority of these MPAs were proclaimed under 
Presidential Proclamation No. 1801. Some MPAs are managed by the local government units (LGUs) 
together with the POs and local communities while others are managed by non-government 
organizations (NGO) with the support of LGUs, Bureau of Fisheries and Aquatic Resources (BFAR) 
regional offices, POs and the local communities. A number of MPAs were established under the 
National Integrated Protected Areas System (NIPAS) Act of 1992 and are being managed by the 
Protected Area Management Board (PAMB) in coordination with the Protected Areas and Wildlife 
Bureau (PAWB) of the Department of Environment and Natural Resources (DENR).  

Protected areas that are managed by the community are sometimes considered to be very effective 
and exist continuously even with the change in local administration. However, these are successfully 
implemented in very small areas. Management efforts by local government (including coastal law 
enforcement) continue to rapidly gain ground, although its conservation effectiveness is not yet 
evident in the collected data. 

Initiatives such as the Integrated Coastal Resources Management Project (ICRMP), Coastal 
Resources Management Project (CRMP), and Participatory Coastal Resource Appraisal (PCRA) were 
organized through partnerships between LGUs, NGOs and POs with the support of government 
institutions such as Department of Agriculture-Bureau of Fisheries and Aquatic Resources (DA-
BFAR), Department of Science and Technology (DOST) and DENR. Other programs such as 
Fisheries Resources Management Program (FRMP) and Pacific Seaboard Research and 
Development Program were funded by the DA-BFAR and DOST, respectively, to assess and manage 
some of the priority areas for protection and conservation. 

Sustainability of funds for the operation and maintenance of these protected areas is the most 
common problem in the Philippines. Many MPAs collect users fees from tourists (e.g. Apo Reserve 
and Tubbataha National Marine Park) that are kept as trust funds to sustain their operations. 
Resource use conflicts among local stakeholders, in addition to weak enforcement of ordinances and 
policies by the concerned agencies are the next most common problems (e.g. Visayan Seas region). 
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Based on submitted reports, from an initial list of 10 marine protected areas (MPAs) in 2003 (Philreefs 
2003), five small MPAs, mostly from Pangasinan, and two proposed are now included. There are now 
17 marine protected areas in the region, roughly covering a total area of 152,644ha. or 1,576km2.   
Assuming that total coral reef area along the SCS biogeographic region is about 4,641km2; the total 
area protected so far would be about 34%. This is an overestimate considering that not all marine 
protected areas are established on reef areas, some would include mangrove areas, seagrass beds 
or deep sandy areas. 
 
Another source of information that was released recently is the MPA database 2004 by the Coastal 
Conservation and Education Foundation, Inc. (CCEF, Inc. 2004) (PhilReefs 2005).  At present, there 
are 331 MPAs described in this database from all over the country. From this database, a total of 19 
MPAs from the SCS was generated from it (Table 4). This list includes the large marine protected 
landscapes and seascapes, marine reserves and very small (i.e. ~2ha.) fish sanctuaries.  
 
Management efforts, big and small, are continually geared towards setting aside areas for protection 
and conservation. However, it seems that despite these efforts, it may not be enough to save reefs on 
time. In the Philippine marine sanctuary strategy, the urgent call is to improve management 
effectiveness and sustain efforts within and outside marine protected areas (Aliño 2004). The sense of 
urgency stems from the fact that more than 50% of the reef areas monitored so far have shown 
decline in the reef condition (Philreefs 2003, Philreefs 2005), and that these areas are continually 
being exposed to varying degrees of exploitation and disturbances (human and natural). Greater 
challenges remain and questions need to be answered like: If we were to improve municipal fisheries 
by 10%, how many more MPAs do we need to establish? Do we increase the size of existing MPAs 
and by how much? How do we improve management effectiveness? How will we network these 
MPAs? What is the strategy or framework? Aliño et al. (2004) suggests that if a minimum of 20 
hectares should be pursued in many of the existing areas, perhaps the projected 100-year period 
would be reduced by half (i.e. 50 years), and if, on the average, this will be increased to at least 40 
hectares then perhaps it will reach a reasonable strategic period of 20 years. 
 
Within the SCS bio-geographic region, only one MPA is declared a national marine park (i.e. Apo 
Reef Marine Reserve) while some are relatively small marine protected areas or fish sanctuaries 
(Table 4). Establishment of fish sanctuaries such as those in Bolinao and Anda, Pangasinan; 
Masinloc, Zambales; and Mabini-Tingloy, Batangas were made possible by passing municipal 
ordinances. However, the greatest challenge is how to manage reefs located in relatively larger areas 
such as Bacuit Bay, Lingayen Gulf and the Kalayaan Islands Group. Managing reef areas covered by 
more than one province and/or municipality or a number of barangays may be more difficult as it will 
need a more comprehensive management plan and regulations enforced by the various stakeholders 
in the area. How to manage offshore reefs in the Kalayaan Islands Group is a totally different story as 
it is claimed in part or whole by six countries. Based on ecological considerations, it is proposed that it 
be declared as the “Spratly Islands Marine Park” to benefit the whole region (McManus and Meñez 
1997).  
 

Table 4 List of marine protected areas/reserves and/or fish sanctuaries along the SCS 
biogeographic region generated from the MPA Database 2004 (PhilReefs 2005). 

MPA/Fish sanctuary Year of 
establishment Size (ha) Municipal ordinance (MO) 

and/or existing laws 
Batanes Protected Landscape and 
Seascape 

1994 213,578  Pres. Proc. No. 355 Feb 28 1994 
Republic Act No. 8991-2001 

Agoo-Damortis Protected  
Lndscape and Seascape 
Agoo, Sto. Tomas, La Union 

2000 10,649 Pres. Proc. No. 277 April 23, 2000 
Republic Act No. 7160 

Hundred Islands National Park 
Alaminos, Pangasinan 

1940 1,630  

Masinloc Oyon Bay Marine Reserve, 
Masinloc, Zambales 

1993 7,568 Pres. Proc. No. 231 Aug 18, 1993 

Nalayag Point Fishery Refuge and 
Sanctuary, Nalayag, San Agustin 
Kanluran, Isla Verde, Batangas City 

2002 1 MO # 13 Series of 2002 

Pulong Bato Fishery Refuge and 
Sanctuary, San Agapito, Isla Verde, 
Batangas City 

2002 2 MO # 13 Series of 2002 
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Table 4 cont. List of marine protected areas/reserves and/or fish sanctuaries along the SCS 
biogeographic region generated from the MPA Database 2004 (PhilReefs 2005). 

MPA/Fish sanctuary Year of 
establishment Size (ha) Municipal ordinance (MO) 

and/or existing laws 
Dive & Trek Fish Sanctuary 
San Pablo, Bauan, Batangas 

1995 ? MO # 3 Series of 1995 

Bagong Silang Marine Sanctuary 
Bagon Silang, Calatagan, Batangas 

1999 5 MO # 92 Series of 2003 

Carretunan Marine Sanctuary 
Caretulan, Calatagan, Batangas 

2003 2 MO # 3 Series of 2003 

Pagapas Bay Marine Reserve 
Tanagan and Sta. Ana, Calatagan Batangas 

1998 2  

Sta. Ana Marine Sanctuary 
Sta. Ana, Calatagan, Batangas 

1998 2 Resolution No. 89-1998 

Tanagan Marine Sanctuary 
Tanagan, Calatagan Batangas 

2002 2  

Brgy. Biga Marine Sanctuary 
Biga, Lobo, Batangas 

2002 10  

Malabrigo Fish Refuge and Sanctuary, 
Malabrigo, Lobo, Batangas 

2002 3 Resolution No. 60-2002 

Sawang/Olo-olo Fish Sanctuary 
Sawang and Olo-olo, Lobo, Batangas 

2001 9 MO # 59 Series of 2001 

Batalang-Bato Fish Sanctuary 
Sto. Tomas and Talahib, Batangas 

2002 2.5 MO # 1 Series of 2002 

Malampaya Sound Protected Landscape 
and Seascape, Malampaya, Palawan 

2000 200,115 Pres. Proc. No. 342 July 11, 2000 

Manalo Fish Sancturay 
Manalo, Puerto Princesa, Palawan 

2000 74 MO # 144 Series of 2000 

Manyukos Island marine Sanctuary 
Buenavista, Puerto Princesa, Palawan 

2003 232 MO # 246 Series of 2003 
Part of St. Paul, Subterranean 
River National Park; IPRA Law 

TOTAL AREA PROTECTED IN THE SCS 
BIOGEOGRAPHIC REGION 

 413,564 NOTE: The 193,255 ha for 
Batanes was included in the 
computation. 

 
In the Philippine Marine Sanctuary Strategy a proposal for a network of MPAs to be supported by a 
multisectoral body is espoused under the co-chair coordination of the Department of Agriculture – 
Bureau of Aquatic Resources (DA-BFAR) and the Department of Environment and Natural Resources 
(DENR). It has been proposed that beyond MPAs, an Archipelagic Development Strategy provides an 
overarching framework for all strategies within an ecosystem-based framework. ArcDev (2004) 
integrates the various habitat-based and project-based efforts into area-based –catchment 
“watershed” management approach linked to integrated coastal management. To date, no formal 
legitimized document provides this institutional framework.  Existing legislative instruments should be 
utilized to incorporate improve implementing mechanisms for achieving targets of various action 
plans. 
 
Though it has been legislated that municipal development plans should provide the basis for each 
local government’s strategic action plans, only a handful (in the mid 1990s) has developed their 
coastal development plans with their appropriate zoning schemes. In the last 5 years coastal 
management plans have been initiated in an increasing number of LGUs found in the South China 
Sea region (e.g. in Batanes, Lingayen Gulf, Bataan, Batangas and Palawan). Budgetary allocations 
reaching at least around US$5,000 annually for coral reef management are often related to marine 
sanctuaries established in coral reefs. Perhaps due to the recognition of the gap in the coordination 
among local governments, which should function cooperatively, and share in the management of 
municipal waters, provincial and/or baywide management bodies have been established. The 
Strategic Environmental Plan legislated for the province of the Palawan (1992) and the National 
Integrated Protected Areas (NIPAS) declaration of Batanes as a Protected Seascape and Landscape 
are some of the provincial exemplary models for provincial initiatives engraved in national law. Other 
local provincial ordinances and executive issuances have been promulgated through the provincial 
governments as seen by the initiatives in Batangas and Bataan. On-going efforts among provinces to 
revive the baywide management arrangements (as espoused by the RA 8550) in Lingayen Gulf is 
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being undertaken between the Provincial Governments of Pangasinan and La Union together with the 
support of other national government agencies like the DA-BFAR, DENR and the National Economic 
Development Authority (NEDA). 
 
Despite the need for better inter-hierarchical coordination at the local and national levels, hope 
springs forth as seen in on-the-ground efforts, which have borne fruit in recognition of good practices 
in MPA management (e.g. Masinloc, Zambales winning the “Galing Pook” national award) and the 
CRM regional working group in Lingayen Gulf winning an award for its coastal zone management.   
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