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FOREWORD 
 
Studies on Philippine coral reefs date back to the 1930s with the pioneering taxonomic works of 

Francisco Nemenzo, then based at the University of the Philippines. However, it was not until the mid-
1970s when intensive studies on coral reefs as ecosystems were started, this time also by a scientist, Dr. 
Edgardo D. Gomez, at the University of the Philippines.  Gomez founded the newly established Marine 
Science Institute (then known as the Marine Science Center) at the University of the Philippines, Diliman in 
1974. Unlike Nemenzo, who worked alone, Gomez involved other academic institutions in the central 
Philippines and a couple of national government agencies (Bureau of Fisheries and National Mapping & 
Resource Information Authority) in a comprehensive survey of Philippine coral reefs beginning in 1976. 
The academic institutions are Silliman University and University of San Carlos. The choice of these 
institutions was of strategic importance as these institutions are situated near the southern and southwestern 
parts of the country where many of the coral reefs of the country exist. The initial effort blossomed into a 
major scientific development that five years later in 1981, when the Fourth International Coral Reef 
Symposium was held in Manila, Filipino scientists were able to present a number of coral reef and reef-
related papers. 

We must recognize the pioneering effort and vision of Dr. Edgardo D. Gomez of the University of the 
Philippines that led to the present compilation of the results of the research effort of scientific workers on 
the various aspects of coral reef studies in the Philippines. It is notable that the scientists behind the 
publication of this volume are colleagues of Dr. Gomez at the UP Marine Science Institute. 

This collection of coral reef papers further illustrates how much coral research has accomplished and 
the progress of conservation effort thus far. One thing seems clear and that is, much remains to be done by 
scientists and conservationists alike to assure the survival of these important marine ecosystems. The 
contributions in this collection also show the variety of interests of present-day coral reef biologists in the 
country. One clear direction is the conservation, management and protection of reef resources. Another one 
is the drive toward sustainable coral reef fisheries. 

This report should be considered an initial attempt to mark the progress of coral reef research and 
conservation through time that may be updated from time to time. It is hoped the present volume will serve 
to sustain the interest of Filipino scientists on coral reef research and to provide current information on the 
status of Philippine coral reefs. 

 
 
 
 

Angel C. Alcala Ph.D 
 

Silliman University Angelo King  
Center for Resources & Environmental 

Management (SUAKCREM) 
Silliman University 
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PREFACE 
 
Recent pioneering coral reef studies have been undertaken in the Philippines by the dynamic duo of 

Gomez and Alcala which provided the first nationwide surveys.  In the mid-seventies Alcala and co-
workers paved the way for the establishment of no-take areas in small islands which are managed by local 
communities.  These two complementary themes in understanding and proactively responding to coral reef 
issues and concerns at different scales, show the importance of integrating reef science and the management 
of human society’s activities. Beyond the serendipitous initiatives of individual studies and institutional 
mandates, a convergence of connected efforts in linking science and management has been emphasized in 
the 1981 4th International Coral Reef Symposium hosted in Manila. Highlighting the emphasis of global 
action and the responsibilities of governments and civil society to coral reefs and its related ecosystems, the 
International Coral Reef Initiative (ICRI) was hosted in 1995 at Dumaguete City.  As part of the Philippine 
contribution to this initiative, the Philippine Coral Reef Information Network was born in 1997 (through 
funds from the Department of Science and Technology [DOST] – Philippine Council of Aquatic and 
Marine Research and Development [PCAMRD]) which helped to facilitate coral reef information and 
management action. Many noteworthy national efforts in coastal management have been undertaken such 
as: the establishment of the Coastal Environment Program (CEP) of the Department of Environment and 
Natural Resources (DENR) and the DENR-Coastal Resources Management Project (CRMP) funded by the 
United States Agency for International Development (USAID); the Department of Agriculture - Bureau of 
Fisheries and Aquatic Resources (DA-BFAR) Fisheries Sector Program (FSP) and the Fisheries Resources 
Management Project (FRMP) through the Asian Development Bank - Overseas Economic Cooperation 
Fund (OECF).  The blossoming of good practices from a multitude of non-governmental organizations 
(NGOs) is seen through the ever increasing contributions of community based coastal management efforts 
and marine conservation apparent in the pages of the “Atlas of the Philippine Coral Reef (PhilReefs 2002)”.  
Regional efforts have also enhanced our understanding of threats and risks on reefs as seen through the 
Reefs at Risk of Southeast Asia (Burke et al. 2002).  This update “Philippine Coral Reefs through Time” is 
part of the contribution of the Philippines to the bi-annual status reports by the Global Coral Reef 
Monitoring Network (GCRMN) funded by the Marine Parks Center of Japan, Ministry of Environment, 
Japan. 

A general framework which summarizes the status of reefs (including trends), the pressures and the 
management efforts being undertaken in the area is reported.  “Philippine Coral Reefs through Time” is the 
second of a series produced by PhilReefs and can be viewed through its homepage 
(www.msi.upd.edu.ph/midas).  It seeks to: share information on the assessment and evaluation of reefs in 
the Philippines, identify gaps in their monitoring and evaluation, synthesize some emergent trends and 
suggest some future areas of concern and action.  

There has been a range of monitoring methodologies on reefs employed in the Philippines (see 
Uychiaoco et al. 2001 for a brief overview). Methods such as those employed by the GCRMN (with 
modifications using blocks as markers as reported by Quibilan et al. in this volume) and community based 
participatory methods with fishers such as that used by UNDP-GEF-SGP/CRMP (Uychiaoco et al. 2001) 
are easily compatible with Reef Check and Earthwatch used mainly by White and co-workers [this volume].  
This attempt to derive some general trends from a highly variable multidimensional space-time continuum 
is laudable. The results through various years from over three dozen sites (with reports of at least two time 
periods) have been compiled.  In each section, the pressures (e.g., threats and their impacts), conditions 
(e.g., gross trends through time) and management regimes in the area are reported. In general, despite the 
prevalent indications of decline in reef conditions, the Visayas region showed more sites having indications 
of increased coral cover.  Despite the limitations of the various methods employed here, there seems to be 
promising signs to propose that perhaps the exemplary efforts in establishing no-take areas in the Visayas 
biogeographic region have shown some positive effects (as seen in the Philippine overview section).  Also, 
noteworthy in this report is the importance of the interaction of naturally-induced impacts (e.g., coral 
bleaching from El Niño and storms) with that of human-induced impacts (e.g., overfishing and siltation 
from deforestation). The Philippines despite being considered as one of the hottest of the hotspot in the 
world, offers hope amidst the seeming decline against all odds of runaway population growth, poverty and 
deprivation. Environmental governance mechanisms are emerging to deal with lack of political will in 
many areas and a growing constituency is seen from all the community-based initiatives in coastal 
management.  

Aside from lessons gained, there are great needs for improved spatially and temporally explicit design 
for better explanatory and predictive power in tandem with proactive action through an adaptive 
management approach.  Capacity building efforts have seen the linking of monitoring and evaluation 
initiatives to timely responses and enhancing the feedback cycle. More nationwide efforts are seen in 
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formulating a national marine sanctuary strategy and also a network of marine sanctuary managers (e.g., 
through PAMANA) and through ecoregion approaches and marine corridors which all lead to a functional 
network of MPAs.  Coordinating mechanisms for more integrated efforts towards a more equitable and 
synergistically beneficial outcome to the greater majority of the populace remains to be addressed. The 
increasing threats and complexity of coral reef ecosystems seen in the Philippines at different scales, 
emphasizes the urgent need for more enhancement and remediation initiatives of the degraded and 
overexploited areas.  Despite the presumed connectivity of reefs, understanding the implications of 
recruitment processes will still be a challenging arena in the science and management of reefs.   
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The workshop, sponsored by the Marine Parks Center of Japan, aimed to mobilize a network in the 

Philippines through which information on the trends in Philippine coral reefs may be shared (with 
researchers properly acknowledged) and jointly (in a participatory fashion) synthesized.  This information 
will be the Philippines’ input to the Global Coral Reef Monitoring Network (GCRMN) specifically to the 
GCRMN Southeast Asia report.  Even though the synthesis is being organized as an input to the Southeast 
Asian region, the synthesis should also be made useful for management at various (including local) scales.  
There were 35 participants representing at the very least that many coral reef sites that were observed at 
least on two separate years. 

The participants were interested in: (1) Definition of Monitoring, (2) What to monitor (including 
threats and their effects) and how (standard methods, including with the community), (3) Status and trends 
(of fish and benthos), (4) Interpretation of status and trends (including indigenous knowledge), (5) Solutions 
the trends and interpretations may point to (i.e., application), and (6) How do we collaborate further and 
sustain collaboration (including technical assistance with analyses, regional meetings, etc.). The first 3 were 
addressed more directly while the last 3 are to be addressed through future communications among the 
participants. 

Three presentations revealed different aspects of coral reef monitoring and interpretation of 
information.  Hazel Arceo presented on the monitoring of adult and juvenile fishes in and around some 
marine protected areas.  However, it was still too early to tell whether biomass increase in and around the 
MPAs were due to decreased mortality of fish recruits or due to adult spillover.  Miledel Christine Quibilan 
presented the difficulties involved in inferring changes through time of El Nido coral reefs from various 
uncoordinated studies.  She also presented on the impact of bleaching on coral reefs and coral recruits in the 
South China Sea and Sulu Sea.  Cleto Nañola, Jr. presented on the change in the reef fish community and 
the macrobenthic reef community and their subsequent (partial) shift back due to the 1998 mass bleaching 
event. 

Definition of Monitoring 
Monitoring is not simply repeated surveys, rather monitoring is specifically designed to detect changes 

over time and as such would generally repeat measurement of the same variables using consistent methods 
in the same area.  Moreover, research complements monitoring specifically by using the scientific method 
to answer research questions.  Ideally, monitoring should lead to actions (e.g., management response).  It 
should not matter as much who monitors as long as standardized methods are used; this will require 
standardized trainings as well. 

What and How to Monitor 
Coral reef monitoring methods being used in the Philippines include those in English et al. 1997, 

ReefCheck, Uychiaoco et al. 2001 and ReefBase’s Aquanaut.  Fisheries species of importance to the local 
community (including sea urchins and sea cucumbers), water quality and management interventions are 
also being monitored by some.  Transects are sometimes marked/fixed.  The AFMA-MFR team has put 
together a comparison matrix of the various monitoring methods being used in the Philippines.  Monitoring 
is/must be done at various scales.  Standard and comparable techniques and analyses were recognized to be 
important even though there would inevitably be observer differences.  Those who monitor Philippine coral 
reefs range from scientists to local community groups.  Monitoring must be of sufficient precision to be 
able to detect the changes of interest. 

Summarization and visualization methods include using ReefSum, Lifeform, CANOCO, TWINSPAN, 
Statistica, and PC-ORD.  Interpretation is derived mainly through discussions.  Comparing monitoring 
results to set/acceptable levels of change was also suggested. 
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Uses of Monitoring 
Monitoring may be used to: (1) evaluate the extent of management effectiveness, (2) to ascertain level 

of management benefits, (3) to identity problems and gaps, (4) to determine trends through time, to help 
determine cause and effect of people and of natural disturbances and reefs, (5) to predict changes, (6) to 
help direct management efforts, (7) to set research priorities, (8) to aid legislation, (9) to improve 
understanding, and (10) to lend a better appreciation, and (11) to aid lobbying. 

Monitoring data can be made more useful and accessible by setting up a regional information-sharing 
system (e.g., database) that generates data summaries  (e.g., on the internet) and is easily accessible.  The 
different sectors must be involved (academe, grassroots organizations, local government, national 
government agencies, NGOs, etc.).  Regular feedback of the results on-site is very important.  On the other 
hand, regional and national information must also be synthesized accurately.  We should also be 
contributing to existing information networks (e.g., PhilReefs, PAMANA, ICLARM’s ReefBase); we will 
need a directory of such networks.  It should not be necessary to contribute raw data but only to inform 
others that such data exists and who has it.  The information should be published both for a popular 
audience as well as for a scientific audience.  Small bits of information (not necessarily scientific) would 
also be useful to have available.  These would allow for information on things that we commonly ignore, 
provides leads/opportunities for further studies and may give an indication on the scale of problems (e.g., 
local or regional). 

Problems in Monitoring 
Some of the problems in monitoring include (1) the project-specific nature of data collection (e.g., 

when project ends, data collection stops and nobody gets to use it), (2) the lack of long-term commitment to 
following up the monitoring of specific sites, (3) unclear roles and expectations between various agencies, 
(4) lack of data validation procedures (suggestions: have more people involved, publish results, agree on 
principles for reporting, process and mutual respect), (5) lack of a facility to consolidate data, (6) lack of 
sustainability in monitoring. 

Sustainability of Monitoring 
Sustainability may be approached by: training local communities, institutional/personal commitment, 

greater understanding of the importance of monitoring, greater support from research groups, improved 
access to equipment, more technical/financial support, empowering local government, encouraging people 
to monitor, greater education and guidance in monitoring.  Another way is make sure local institutions are 
involved, more regional or national institutions should play a more facilitative rather than a more direct 
role. 

Regional Summaries 
The participants were divided into 6 groups corresponding to each of the Philippines’ 6 marine 

biogeographic regions to synthesize trends in coral reefs (i.e., benthos, fish assemblage, fisheries, 
management and threats) (Appendix 1).  The groupings were as follows (point persons selected within each 
group are underlined): 

1. Visayan Seas – Angel Alcala, Wilfredo Uy, Catalina Rañola, Jade Fraser, Annabel Barillo, Joselito 
Alcaria and Senona Cesar 

2. Sulu Sea – Anna Meneses, Micaela Ledesma, Pacifico Beldia, Terence Dacles, Joel Palma 
3. South China Sea – Miledel Christine Quibilan, Hazel Arceo, Rene Dumlao, Edmundo Enderez 
4. North Philippine Sea – Vic Soliman, Vincent Hilomen, Michael Atrigenio, Ephraim Batungbacal, 

Kristine Santos 
5. South Philippine Sea – Rowan Byrne, Danilo Alura, Wilfredo Licuanan, Bernadette Nanual 
6. Celebes Sea – Ninette Lasola, Julie Otadoy, Cleto Nañola Jr. 

 
Each group was to synthesize the trends of the following in their region: (1) Change in condition 

indicators (benthos change, fish assemblages, fishing effect or like changes). (2) Threat indications 
(destructive fishing, habitat modification (including sedimentation), pollution, natural threats, coral 
disease). (3) Management response indicators (MPA, other type of interventions, or no management 
intervention).   Each of the 6 groups presented a summary of their region.   

Suggestions and Standardization 
Suggestions that came from the regional summarization exercise include: (1) standardization of the 

units used to measure fishing effort, (2) use of the mean/median as a standard/basis for designating high or 
low, (3) for this year, monitoring transects that were not fixed will still be used for time series information.  
(4) Trends of fisheries CPUE may be erratic but composition shifts might be more revealing. 
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Factors to consider in standardization include: seasonal variability, within and among site variability, 
threats and management being done in the area.  It was suggested that we look further into standardizing: 
(1) the criteria to be used to judge trends (as increasing, stable or decreasing), management and issues (to be 
led by Julie Otadoy and Wilfredo Uy), (2) how to report results (to be led by Terence Dacles but see next 
paragraph), and (3) data collection methods (e.g., replication, transect lengths; to be led by Rowan Byrne). 

To help standardize reporting of results, it was agreed that benthos data be reported as % cover of the 
following: hard coral, soft coral, dead coral, dead coral with algae, algae, and other biota and abiotic.  Fish 
data should be reported as mt/km2 (in the case of yield), kg/1000 m2 (in the case of biomass) and/or 
individuals/1000 m2 (in the case of density).  The abundance of the following fish families would be 
reported where possible: Scaridae, Acanthuridae, Labridae, Pomacentridae, Serranidae, Chaetodontidae.  
Fisheries data would be reported as kg/man-hr.  Other suggestions include monitoring the presence of coral 
diseases (and the required training for this) and management issues. 

A system and guiding principles must be drafted for the proper acknowledgement of information 
contributed.  A suggested option was that one would be considered an author if he/she substantially 
contributed to 2 out of the following 3 (a. Conceptualization, b. Data collection, and c. Analyses/Report 
Writing). For this volume, it was suggested that monitoring team members involved in collecting data on at 
least 2 of the years might be included as an author if the information had not been previously published and 
it is not merely being cited. 

 
Further discussions will be facilitated through e-mail and other telecommunication. 
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PHILIPPINE CORAL REEFS THROUGH TIME 
Summarized by Andre J. Uychiaoco and Melchor R. Deocadez 

from all the contributed chapters 
Coral Reef Information Network of the Philippines 

c/o Marine Science Institute, University of the Philippines, Diliman, Quezon City 1101, Philippines 

Introduction 
The Philippine updates focus on time-series data of over 50 coral reef sites.  These time series were 

mostly began in the 1990s.  Unfortunately, this is a biased data set since an overwhelming majority of 
these time series were collected on managed (e.g., protected) reef sites. 

The coral reefs of the Philippines are estimated to have a potential sustainable economic value of 
approximately US$9B (net present value) and net annual benefits of US$1B/year (Burke et al. 2002). 

Reef Status 
Despite the data bias towards managed reef sites, the Philippines still exhibits an overall declining 

trend (Table 1, Figures 1 & 2): 
South China Sea. Hard coral cover is stable for Ilocos Norte and La Union, variable for Pangasinan, 

stable to slightly increasing for Zambales, stable to slightly decreasing for Batangas, and decreasing for 
Mindoro and Palawan.  Reef fish abundance is increasing for Ilocos Norte and La Union, stable for 
Palawan, decreasing for Zambales, Pangasinan and Batangas. 

Visayan Seas. Hard coral cover and reef fish abundance in the sites monitored are generally 
improving. 

Philippine Sea. Hard coral cover is decreasing, reef fish abundance is stable to decreasing. 
Sulu Sea. Hard coral and reef fish abundance trends are variable across sites. 
Celebes Sea. Hard coral cover, 21% increasing, 33% decreasing and 46% no clear trend (though 

these tended to decline).  Reef fish abundance was stable (no net change) to decreasing. 
 
Table 1. Biogeographic trend in hard coral, fish density and biomass. 

BIOGEOGRAPHIC TRENDS Hard coral Fish density Fish biomass 
REGION  cover   

South China Sea increasing 3 7 5 
 decreasing 14 10 2 
 stable (no net change) 6 4 2 
North Philippine Sea increasing 3 1  
 decreasing 7 6  
 recovering 1   
South Philippine Sea increasing 4   
 decreasing 16 14  
 stable (no net change) 4 5  
Visayan Sea increasing 9 7  
 decreasing 5 4  
 no net change /recovering 5 3  
 erratic 1   
Sulu Sea increasing   1 
 decreasing 3 2 1 
 recovering 3   
Celebes Sea increasing 6 3  
 decreasing 13 3  
 stable (no net change) 1   
 recovering 3   
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Figure 1. Location  of reef areas with temporal coral data. Dotted line 
              represent biogeographic division.  

 

 
 

 ix 
 
 


	P H I L R E E F S
	SECOND OF A SERIES
	Workshop Organizers
	Editorial Team
	00AForeword-preface.pdf
	Acknowledgements

	00BProceedings.pdf
	Prepared by Andre J. Uychiaoco, Melchor R Deocadez and Hiyasmin G. Alano
	Definition of Monitoring
	What and How to Monitor
	Uses of Monitoring
	Problems in Monitoring
	Sustainability of Monitoring
	Regional Summaries
	Suggestions and Standardization
	Acknowledgements




