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Foreword 

The provinces of Pangasinan and La Union are faced with immense challenges. The urgentneed for accelerated socioeconomic progress comes under conditions of scant developmentresources, extensively exploited natural endowments and a burgeoning human population. Thetwo provinces have a combined population of 2.4 million growing at 2% annually. Theeconomically active sector (15-64 years old), whic comprises 43% of the population and overhalf of which are engaged in agriculture, is beset by low incomes and productivity levels andsevere underemployment. It is estimated that 65% of the 390,(X)0 families receive incomesbelow the poverty threshold for the region. Of the combined iand area of 6,860 kin2 , about 35%issuited for crop production and human settlemeni and is at present extensively utilized.Another 62% is suitable for limited grazing, fruit trees and forest production and is underincreased exploitation. Within limited local government resources and increased competitionwith other national government development priorities, improvement in social services andinfrastructure related to health, education, water and electricity, irrigation, waste disposal,
transpo, rtation and communications need immediate attention.

Maintenance of environmental quality is of prime importance to the people of Pangasinanand La Union. It is recognized that concerted and loog-range efforts are needed in this regardsince x)tential stresses and degradation are likely to increase, given the pressure to meet risingsocioeconomic needs and expectalons. Concern has been expressed by various sectors in thetwo provinces for pollution and siltation from mining, farming, forest denudation and increased
population in the neighboring upland provinces. Flooding in the Agno-Bucd Delta is ofincreasing concern, together with rising urbanization and domestic pollution in the Patalan-Dagupan area. The concept of integrated area development (TAD) has been incorporated in thecurrent five-year nedium-term plans of the two provinces. Such approach is essential fordevelopment to be optimally sustainable, given the multiple, competing and sometimes
conflicting uses of available areas/resources.

The coastal zone is of special significance in the two provinces. About 35% of the populationis in the coastal municipalities immediately adjoining Lingayen Gulf, not to mertion the bulk ofpopulation is in the Agno-Bued Delta through which rivers discharging into the gulf pass. Cap­ture fisheries and aquaculture are important sources of income, and provide cheap fish proteinto inhabitants of Pangasinan, La Union and neighboring land-locked provinces. Water-orientedtourism and recreation are important in the coastal municipalities of La Union and the Sual-Hundred Islands area of Pangasinan. Majority of the economic activities and inhabitants are sit­uated in the coastal belt. This is reflectel by the relative concentration of social services and
infrastructure in these areas. 

Particular concern, however, has been raised with respect to man-induced stresses in thecoastal areas. Mangrove denudation, coral reef degradation, overfishing, the use of destructivefishing methods such as explosives and poisons, and siltation and pollution of coastal waters alesome of the issues that have drawn increasing attention. Our capabilities in the region to assessthe extent of these problems and to prescribe and enforce corrective measures are still largely in 
ix 



the initial stages of development. We welcome efforts to quantify the nature and extent of these 
problems and assist us in formulating practical and implementable management schemes toward 
integrated and optimally sustainable development of die coastal resources of Lingayen Gulf. 

The efforts of ASEAN-US CRMP in the Philippines come at an opportune time of serious 
reassessment of our development priorities and strategies. The approach undertaken offers a 
refreshingly holistic perspective of current realities in contrast to previous disjunct and largely 
land-based development oricntations. For and in behalf of the people of Parigasinan and La 
Union, we extend our gratitude and congratulations to all individuals and organizations who 
have assisted in this endeavor. We particularly would like to thank the International Center for 
Living Aquatic Resources Management (ICLARM) and the Philippine Council for Aquatic and 
Marine Research and Development (PCAMRD) for choosing Lingayen Gulf as one of its pilot 
sites in Southeast Asia for CRM implementation, and the United States Agency for International 
Development (USAID) for financial support for the project. We look forward to a long and 
fruitful collaboration. 

Rafael M. Colet Joaquin Ortega 
GovernorGovernor 

Province of Pangasinan Province of La Union 
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Preface
 

The coastal waters of Southeast Asian countries have some of the world's richest ecosystemscharacterized by extensive coral reefs and dense mangrove forests. Blessed with warm tropicalclimate and high rainfall, these waters are further enriched with nutrients from land whichenable them to support a wide diversity of marine life. Because economic benefits could bederived from them, the coastl zones in these countries teem with human settlements. Over 70%of the population in the region lives in coastal areas which have been recently characterizedhigh-level resource exploitation. This situation became apparent between the 1960s and 
by 

1970swhen socioeconomic pressures were incrcasirig. Large-scale destruction of the region's valuableresources has caused serious degradation of the environment, thus affecting the economic life ofthe coastal inhabitants. This lamentable situation is mainly the result of ineffective or poormanagement of the coastal resources.

It is essential 
 to consider coastal resources as valuable assets that should be utilizedsustainable basis. on aUnisectoral overuse of some resources has gravecaused problems.Indiscriminate logging and mining in upland areas might have brought large economic benefitsto companies undertaking these activities and, to a certain extent, increased governmentrevenues, but could prove (etrimental to lowland activities such as fisheries, aquaculture andcoastal-tourism dependent industries. Similarly, unregulated fishing efforts and the use ofdestructive fiihing methods, such as mechanized push-nets and dynamiting, have causedserious destrtction of fish habitats and reduction of fish stocks. Indiscriminate cutting ofmangroves for aquaculture, fuel wool, timber and the like has brought temporary gains in fishproduction, fuel wx)d and timber supply but losses in nurser)' areas of commercially importantfish and shrimp, coastal erosion and land accretion.

The coastal zones of most nations in the Association of Southeast Asian Nations (ASEAN)are subjected to increasing population and economic pressures manifested by a variety ofcoastal activities, notably, fishing, coastal aquaculture, waste disposal, salt-making, tin mining,oil drilling, tanker traffic, rural construction and industrialization. This situation is aggravatedby the expanding economic activities attempting to uplift the standard of living of coastal
people, the majority of whom live below the official poverty line.
Some ASEAN nations have formulated regulatory measures for their 
 coastal resourcesmanagement (CRM) such as the i';uance of pcrmiLsetc. However, 
to fishing, logging, mangrove harvesting,most of these measures have not proven effective due partiy to enforcementfailure and largely to lack of support for the communities concerned.Experience in CRM in developed nations suggests the need for an integrated,interdisciplinary and mullisectoral approach in developing plans that provide a course of actionusable for daily management of tie coastal areas.The ASEAN Coastal Resources Management Project (CRMP) arose from the existing CRMproblems. Its goal is to increase existing capabilities within ASEAN nations in developing andimplementing CRM strategies. The project, which is funded by the United States Agency for 
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by the International Center for LivingInternational Development (USAID) and executed 
Aquatic Resources Management (ICLARM), attempts to attain its goals through these activities: 

to implementing training and information dissemination programs, CRMP also 

" analyzi.g, documenting and disseminating information on trends in coastal resources 

" 
development;
increasing awareness of the importance of CRM policies and identifying, and where 

" 
" 

possible, strengthening existing management capabilities; 
providing technical solutions to coastal resources use conflicts; and 
promoting institutional arrangements that bring multisectoral planning to coastal 

resources development. 
In addition 

to formulate integrated strategies that could beattempLs to develop site-specific CRM plans 
implemented in the prevailing conditions in each nation. 

The Philippines has taken a major step in the conservation and protection of its valuable 

coastal resources through active participation in the development of its CRM plan for Lingayen 
a product of the third in a series of consultative meetingsGulf. This workshop proceedings, 


under the auspices of the Philippine component of the ASEAN-US CRMP, reflects the spirit of
 

cooperation and collaboration that would make an operational CRM plan for Lingayen Gulf a
 

reality.
 

Chua Thia-Eng 
Project Coordinator 
ASEAN-US Coastal Resources 
Management Project 
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Introduction 

The tremendous increase in human population and the intense activities to meet its economicneeds have placed immense pressure on the natural resources of developing countries like thePhilippines. Coupled with the need for foreign exchange, increased integration into the worldcommodity markcts and economic system, and conventional economic development models,these have led to misuse or ,duse of available resources. The fast pace of technological develop­ment and economic activities has generally not allowed for the evolution of appropriate atti­tudes, structures and institutions to check misuse or minimize conflicts in resource exploitation.Cognizant of the increasing problems of' resource depletion and habital/ environmental degra­dation (and the resulting impoverishment and alienation that these are causing), resource managers and policymakers in the Philippines have taken vigorous interest in the optimal
sustainability and integrated development of fie country's resources.The Lingayen Gulf coastal area, located in the northwestern part of Luzon island, illustratesin microcosm the depletion and degradation problems resulting from unplanned and competingresources utilization in the country. Lingayen Gulf covers approximately 2,085 km 2 of waterarea with a 160-ki semicircular coastline b.ounded by the provinces of Pangasinan and LaUnion (with an aggregate land areai of about 7,000 kn1-). In 1987, the combined population ofthese two provinces was roughly 2.4 million, most of whom were involved in activities in thenatural resources sector (agriculture, forestry, fisheries and mining). Sonic 810,000 peopleresided in the coastal municipalities bordering

2 
the gulf which has an aggregate land area of1,755 ki . In 1985, the average income for a family of six in the two provinces was onlyslightly higher than the official poverty threshold of P2,4(X) (US$120) per month for the region.The mix of water-based (e.g., capture fisheries, aquaculture, sea transport, tourism) and. land­based (e.g., urban development, farming, logging mining) economic activities in the area hasput considerable stress on the resource systems which are the very basis of the viability of theseactivities. Issues or problems that are the subject of increasing concern in the area include,
among others, the following: (1) overexploitation and/or depletion of the fisheries resources; (2)
use of destructive fishing methods; (3) mangrove and 
 forest denudation; (4) siltation andsedimentation; (5) coral reef degradation; (6) potential pollution from mining, aquaculture andagriculture runoff; (7) flooding; and (8) the consequences of these on the socioeconomic well­

being of the people.
Despite the apparent resource-related problems and widespread concern for the threats tosustainable utilization of Lingayen Gulf coastal resources, the information necessary for properresources management has remained exceedingly patchy and inadequate, and the competinghuman uses have remained unrelated and unplanned. It is in this context that the Lingayen Gulfarea was chosen as an appropriate site for intensive studies and development of a comprehen­sive coastal resources management (CRM) plan. Since the commencement of ASEAN-USCRMP activities in Lingayen Gulf in July 1986, a considerable amount of primary andsecondary information on the biogeographical, socioeconomic, and legal/institutional features

of the study site has been compiled. 
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Consistent with the need for widespread consultation and the realization that planning is a 
dynamic, responsive and continuing activity rather than a static one, two previous national 
workshops were held to assess the available information. The participants came from a wide 
variety of disciplines and institutional affiliations. The first workshop (held in Punta Baluarte, 
Calatagan, Batangas, in December 1986) principally focused on the assessment of available 
secondary information, critical issues and data gaps, -.nd the preliminary coastal environmental 
profile of Lingayen Gulf. The subjects for intensi", studies to fill the existing information gaps 
or to clarify certain issues were also identificdi. The second workshop (held in the University of 
the Philippines (UP), Diliman, Quczon City, in December 1987), on the other hand, was 
primarily held to assess the data collection and studies initiated as a result of the recomnmenda­
tions from the first workshop. 

After the first quarter of' 1988, more infornation became available as the data collection 
phases of most studies were nearing completion. More concrete inferences and planning of ini­
tial management strategies were deemed largely possible based on the available data. Thus, a 
third workshop intended to bring together resource planners, policymakers and scientists was 
held in Bauang, La Union (part of Region I where Lingayen Gulf is situated) on 25-27 May 
1988. 

The choice of venue for this workshop was purposive. First, it encouraged wider participation 
of the regional govcrnmcnt an( nongovernmental organizations (NGOs). Second, it indicated 
that the CRMP, through an act of endorsing its scientific findings, recognized the (ecentraliza­
tion effort of the government and the appropriateness of the regional offices being made to 
decide, plan and manage the coastal resources in their respective areas. Finally, it established 
good working relationship between the CRMP and the agencies in Region I at the early phase of 
CRM planning, which should be continuously strengthened until the implementation of the 
management plan. 

The objectives of the workshop were to: 
" detern ine the types of data needed for CR M planning;
" evaluate and analyze the available CRMP data and identify possible data gaps as 

viewed by both scientists and planners; 
" determine preliminary action plans and environmental management strategies in order 

to attempt to resolve actual conflicts in resources use; and 
" identify governmental and nongovernmental organizations that would be responsible 

for the implementation of the CRM plan. 
In line with these objectives, the paper presentations were divided into three sessions: 
I: 	 Coastal resources utilization a presentation of current resources utilization and 

conflicts arising from these uses; 
II: 	 Habitat restoration and enhancement and alternative livelihood - a discussion of activi­

ties which will lead to the restoration and enhancement of damaged ecosystems and 
proposed livelihood projects as alternatives to capture fisheries; 

III:Socioeconomic/cultural and legal/institutional framework - an analysis of social and 
cultural aspects in coastal communities, labor ,nd market forces, cost and return, 
existing legal framework for coastal resources uilization and development, institu­
tional arrangement for planiing and development amd management plan formulation. 

For the workshop proper, four working groups were formed to tackle (I) CRM issues; (2) 
socioecononfic/cultural issues in relation to alternative management options and solutions; (3) 
legal and institutional arrangement for CRM implementation; and (4) revisions of plans and 
programs of the planning division of the CRMP for Lingayen Gulf. Each working group consid­
ered issues raised during the open !, rum at the end of each session, in addition to those already 
outlined in the papers prcsentcd. For lnifornity of outputs, the first three groups were tasked to: 
(1)outline and prioritize all issues related to their topic of concern; (2) determine and enumerate 
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causes of these issues; and (3) formulate workable action plans suggesting, if possible, order ofpriority, agencies to be responsible, timing of action and geographic areas of implementation.Group IV, on the other hand, embarked on the review and revision of the CRM planningframework, formulation of mechanisms by which the project can accomplish its planning tasks,identification of agencies and personnel to be involved in the drafting of the integrated CRMplan, and development of outlines for the project's ultimate target outputs, namely,CRM policy plan, issue-oriented action plans and special area management plans. 
a general 

The group reports incorporated in these proceedings reflect not only the ideas and decisionsgenerated by the group members, but also those that evolved during the plenary session. At theend, a summary of what transpired during the plenary session is provided, highlighting recom­mendations deemcd most urgent by all participants. We believe that the results of this work­shop, and the degree of participation and interaction that they facilitated, have taken uscloser to an operational a stepmanagement plan towards an optimally sustainable development ofLingayen Gulf coastal resources. 
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Session 1
 

Coastirl Resources Utilization
 



--

Preliminary Results of a Study of the Municipal

Fisheries in Lingayen Gulf
 

AUGUSTUS CALUDa, GIOVANNI RODRIGUEZa, ROMEO ARUELOa, GLENN AGUILARa, 
ELVIRO CINCOa, NYGIEL ARMADAa and GERONIMO SILVESIREb 

Calud, A., G. Rodriguez, R. Aruclo, G. Aguilar, E. Cinco, N. Armada and G. Silvestre. 1989. Preliminary results of astudy of the municipal fisheries in Lingayen Gulf, p. 3-29. In G. Silvestre, E.Miclat and T.-E. Chua (eds.) Towardssustainable development of the coastal resources of Lingayen Gulf, Philippines. ICLARM Conference Proceedings17, 200 p. Philippine Council for Aquatic and Marine Research and Development, Los Bafios, Laguna, and Interna­tional Center for Living Aquatic Resources Management, Makati, Metro Manila, Philippines. 

Abstract 
'Ihis paper presents a summary of preliminary results obtained during the course of the municipal fisheries and blastfishing studies in Lingayen Gulf covering the period May 1987 to April 1988. Information on gear design and specifica­tions and catch rates of the various municipal gears (including blast fishing) are presented. Results of iritial studies onlethal ranges of explosives used in blast fishing are also given. A preliminary attempt to estimate the magnitude oflandings from municipal and blast fishing activities gives anhigh annual extraction rates of 10.1 

iggregate of about 10,500 t/year. This indicates relativelyt/km 2 of municipal fishing ground, and a yield-to-biomass ratio of 3.97. Recom­mendations center around the need for reduction in fishing effort and improved management of the fisheries. 

Introduction 

The term "municipal fisheries" refers tofishing activities that utilize vessels of 3 
gross tons (GT) or less, or gears not requiring
the use of boats [Presidential Decree (PD)
No. 704). Municipal fisheries are roughly
equivalent to artisanal, small-scale or tradi-
tional fisheries. A considerable numberresidents in the coastal areas of Lingayen

of 

Gulf rely on fishing for their main source
livelihood. Of late, complainLs of municipal 

of 

fishermen on low catch rates and economic 
returns have become more frequent; and con-
cern about the detcrioration of their already 

low socioeconomic standing has been repeat­
edly expressed. Despite low catches, how­ever, they continue to fish due to lack ofalternative sources of livelihood. Some have
resorted to illegal fishing methods which are
ecologically destructive. The "open access"
situation has resulted in an ever-increasing
competition for the finite resources the gulf
sustains. 

The study of Lingayen Gu!f municipal
fisheries is deemed to be a significant part inthe process of formulating an implementable
CRM plan. The study, in general, aims to 
assess the status of the municipal fisheries in
the gulf; and specifically, to: (1) estimate the 

aCollege of Fisheries, University of the Philippines in the Visayas (UPV), Miag-ao, Iloilo, Philippines.bCurrent address is ICLARM, MC 11.O. Box 1501, Makati, Metro Manila, Philippines. 
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4 
catch by municipal gear type and its species 
composition; (2) determine the seasonality in 
catch of the various municipal gears; and (3) 
determine the seasonal and spatial distribu-
tion of the gear types and their catches. 

Closely associated with the municipal 
fisheries study is the investigation of blast 
fishing activities in the gulf. Blast fishing is 
one of the most common illegal fishing 
methods in the area. To date, however, there 
has been no study to substantiate its effects 
and the extent of damage it causes. The blast 
fishing study aims to document the types of 
explosives used in the gulf; quantify fisheries 

production due to this activity in the area; and 

evaluate the losses attributed to it. 

Lingayen Gulf and Its 

Municipal Fisheries 


Lingayen Gulf is located approximately 
within latitudes 16000'N and 16040'N, and 
longitudes 119055'E and 120025'E (Fig. 1). 
It 	is bounded in the west and south by 
Pangasinan Province, and in the northeast by 
La Union Province. The mouth of the gulf is 
boundcd in the west by Cape Bolinao and in 
the cast by Poro Point. The gulf has a total 
area of 2,085 km2 . Table 1 gives le area 
distribution of the gulf by 10-fathom depth 
range. The gulf is mostly shallow with about 
90% of the area below 90 m. 

A series of shoals extends nearly halfway 
across the entrance from Cape Bolinao. The 
central and northern entrances are also stud­

andded with coralline growth (Warfel 
Manacop 1950). From the southern and cen-

tral portions of the gulf to the eastern coast, 
occa-the substrate is generally muddy with 

sional patches of hard/rocky bottom. Based 
bottom type and/or characteristic ecosys-on 

terns, Lingayen Gulf is often subdivided into 
three sectors (Mines 1986) (Fig. 1): 

* 	Sector I (Western Coast) - extends 
from Cape Bolinao to Sual; charac-
terized by coral reefs and seagrass 
beds; 

* 	Sector II (Inner Coast) - extends 
from Sual to Damortis; character-
ized by mangrove and nipa swamps, 

and where the aquaculture industry 
of Region I is concentrated; and 

* Sector III (Eastern Coast) - bounded 
by the coast of La Union Province; 
characteri'-ed by generally soft and 
muddy substrate. 

Sixteen towns and one city (Dagupan) 
border Lingayen Gulf from Cape Bolinao to 
Poro Point. In 1985, the Bureau of Fisheries 
and Aoic R esoure ofAFihertes 
and Aquatic Resources (BFAR) reported a 
total of 12,464 municipal fishermen in these 
areas (BFAR 1985; 1985b; 1985c) (Table 2 
and Fig. 2). About 46%, 36% and 18% of 

these fishermen are in Sectors 1, II and IlI, 
A total of 7,054 boats (4,234respectively.

motorized and 2,820 nonmotorized) were 
reported from the area, giving a fishing boat 

ratio of 0.57 (Table 2).(banca)-to-fisherman 

The lowest ratio occurred in Binmaley (0.07),
 
while the highest occurred in Rosario (1.22).
 
Among the three sectors, Sector III (compris­
ing the La Union municipalities) accountd
 
for the highest banca-to-fisherman ,atio,
 
0.91. 

Mean municipal landing for tqe period 
1980 to 1984 in the Lingayen Gulf area was 
about 6,000-8,700 t/year. This implies that 
each municipal fisherman landed about 0.48­
0.70 /year on the average, or about 40-70 
kg/month. Average monthly incomes in 1983 
were reported to be about P1,120 (USS80) 
and P430 (US$31) for fishermen using 
motorized and nonmotorized boats, respec­
tively (Ferrer et al. 1983). 

The municipal fisheries of Lingayen Gulf 
are typically multigear and multispecies. 
Mines (1986) reported 159 species belonging 
to 	87 genera and 55 families in !he landings 
of the municipal fishermen in the gulf. There 
are 32 types of fishing gears used in the gulf 

as gathered from various reports (Umali 
1950; Lucas 1952; Cefre 1953; Bailen 1978; 
NCSO 1980; Kitamado 1984; and Mines 
1986). Aside from bag net, purse seine and 
medium/large trawls, the rest of the gears are 
used by municipal fishermen. The most wide­
ly 	used fishing gears in each city/niunicipal­
ity bordering the gulf are given in Table 3. 
Note that the gill net and hook line are the 
most predominant gears utilized. 
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Fig. 1. Lingayei Gulf showing the geographical divisions of its internal waters and 
surrounding coastal areas. Depth contours in fathoms. 

Table 1. Area distribution of l.ingayen Gulf by depth range. 

Depth range Area % of 
Fathoms Meters (kin2) total area 

0- 10 0- 18 467 22.4 
10- 20- 18 36 352 16.9 

20- 30- 36 54 325 15.6 
30- 40- 54 72 
 346 16.6
 
40- 50- 72 90 374 17.9 

> 50 90> 221 10.6 
208 I ().O 



Table 2. Distribution of the number of fishermen and boats by sector in Lingayen Gulf as of 1985. 

Municipal Motorized Nonmotorized Boat-to-
fishermen boats boats fisherman ratio 

Pangasinan 10,286 2.519 2,550 0.49 

Sector I 5,740 1,510 1,930 0.60 
Bolinao 2,670 430 1,300 0.65 

Anda 1,492 512 292 0.54 

Bani 288 102 48 
 0.52 
Alaminos 566 235 195 0.76 
Sual 724 231 95 0.45 

Sector I 4,546 1,009 620 0.36 

Labrador 900 75 15 
 0.10
Lingayen 1,800 205 55 0.14 

Binmaley 
 56 4 - 0.07 
San Fabian 600 100 50 0.25 

Dagupan City 1,190 625 500 0.94 


La Union 

Sector EE[ 2,178 1,715 270 0.91 
Rosario 58 43 28 1.22Sto. Tomas 336 162 12 0.52 


Agoo 464 416 ­ 0.90
 
Aringay 313 260 
 55 1.01 
Caba 116 109 20 1.11 

Bauang 532 48
495 1.02 

San Fernando 
 359 230 107 0.94 

Total 12,464 4,234 2,820 0.57 

Source: BFAR municipal fisheries data, BFAR Region I Office, San Fernando, La Union. 
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Table 3. Dominant municipal fishing gears used in the coastal municipalities bordering Lingayen Gulf. 

Area l)ominant gear Other gears 

Sector I 
Alaminos 
Anda 

Bani 
lBolinao 

Crab lift net 
Cast net 

Push net 
look and line 

look and line, cast net, long line, push net, fish corral 
Troll line, fish corral, hook and line, filter net, gill net, beach 
seine, long line, push net, ring net, lambaklada 
Lift net, gill net, beach seine, cast net, fish corral, long line 
Crab lift net, gill net, fish corral, push net, beach seine, filter net, 

Sual Ilook and line 
cast net, lift net, long line, dredge
Gill net, long line, push net, beach seine 

Sector II 
Labrador 
Lingayen 

Troll line 
Gill net 

Gill net, push net, long line, beach seine, hook and line 
Lift net, push net, beach seine, cast net, hook and line, fish 

Binmaley Crab lift net 
corral, filter net, baby trawl, dredge, long line, lambakladCast net, push net, hook and line, gill net, fish corral, round haul, 

San Fabian Gill net 

seine, baby trawl, filter net, beach seine, troll line, ring net, 
lambaklad 
Push net, troll line, cast net, beach seine, crab lift net, dredge, 

Dagupan City Gill net 
long line, filter net
Cast net, hook and line, push net, crab lift net, beach seine, fish 
corral 

Sector II 
Agoo Ilook and line Long line, baby trawl, troll line, beach seine, gill net, push net, 

Aringay Gill net 
round haul seine, cast net, ring net, crab lift net
Crab lift net, baby trawl, push net, cast net, beach seine, dredge, 

Bauang look and line 
fish corral 
Gill net, long line, beach seine, cast net, fish corral, ring net, 

Caba 
Rosario 
San Fermando 
Sto. Tomas 

Gill net 
Gill net 
Push net 
Gill net 

push net, baby trawl 
Fish corral, ring net, troll line, push net, baby trawl 
Ilook and line, baby trawl, long line, cast net, push net, ring net, 
Cast net 
Ilook and line, push net, fish corral, cast net, filter net, baby 
trawl, long line 

aLambakladis a modified fish corral made of barnboo and net. 
Source: NCSO 1980. 

Data Collection sponding species and length compositions. 
Some biological data (e.g., maturity, length,Data gathering (beginning May 1987) for weight) on the more abundant species com­the municipal fisheries study was conducted posing the catches were also obtained. Mem­in six fishing towns selected on the basis of bers of the research team joined fishing tripsdominant (and other) gears found in the area. to observe operations and obtain informationThe fishing towns of Aringay, Agoo and for use in validating the data generatedRosario (all in La Union) were monitored through the monitoring surveys.every other day by locally contracted The iniial approach in collecting data forresearchers. In Pangasinan, the towns of Sual, the blast fishing study involved the estab-Labrador and Alaminos were monitored lishment of sampling stations in selectedtwice a month by researchers based in UP communities. Twelve areas were identifiedDiliman, Quezon City, for an average of around the gulf, but only six stations wereseven sampling days in one month. Data col- being monitored thus far (Fig. 3). This islected include the magnitude of the catches of because access to information required sys­municipal fishing gears and their corre- tematic building of rapport with fishermen in 
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Fig. 3. Sampling stations and listening posts around Lingaycn Gulf for the 

blast fishing study. 

the identified localities. The six areas served 
as listening posts for monitoring the fre-
quency of explosions per unit time interval, 
and also as catch data collection stations. 
Systematic sampling of catches has so far 
been possible only in one of the six areas. 
Data collected included the total catch/boat-
trip, number and type of explosive used, 
species composition and length-frequency 
distribution of the more abundant species 
caught. In vivolin situ experimenLs (in coop-
eration with blast fishermen) to determine the 
lethal ranges and remote damage zones of the 
different types of explosives used in the area 
will also be conducted. 

Design, Operation and Catch 
of Municipal Fishing Gears 

The data generated thus far allowed the 
research team to characterize (albeit prelimi-
narily) the typical design and specifications, 

operation, and catch rate and species compo­
sition of the various municipal fishing gears 
used in the gulf. Illustrations and detailed 
specifications of the more common or domi­
nant gears/techniques are given in Appendix 
1.The species composition data generated for 
selected fishing gears and towns covered in 
the study are given in Appendix 2. The mean 
catch per unit effort (CPUE) and operational 
details on the various gears in the study sites 
monitored are presented in Table 4. 

Gill nets 

Gill nets are rectangular panels of netting 
designed to gill or entangle fish. They are the 
most widely used fishing gear in the gulf 
since they can be used at various depths or 
types of bottom substrate, either anchored at 
the bottom or set adrift at the surface or mid­
depth. 

Bottom Gill Nets (Sigay). These are oper­
ated with the use of either a motorized or 



Table 4. Mean CPUE, period of operation and estimates of production of various municipal fishing gears in Lingayen Gulf. 

Fishing gear Catch/boat- Boat- Catch/boat/ Fishing Fishing Catch/boat/ No. of Production 
trip (kg) trip/day day (kg) days/mo. mo./yr yr (kg) boatsa (tilyr) 

Motorized bottom gill net 
Nonmotorized bottom gill net 
Drift gill net 
ttook and line 
Danish seine 
Speargun 
Fish corral 
Beach seine 
Lift net 
Drive-in net 
Shrimp trawl 
Beam trawl 
Crab pot 
Fish pot 
Long line 
Round haul seine 
Scoop net 
Squidjig 
Blast fishing 

Total 

5.37 
1.59 

15.25 
7.08 

26.80 
6.84 
4.35 

19.66 
43.33 
57.40 
13.85 

118.28 
3.79 
2.10 

180.34 
345.00 

6.74 
1.81 
-

1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 

5.37 
1.59 

15.25 
7.08 

26.80 
6.84 
4.35 

39.32 
43.33 
57.40 
13.85 

118.28 
3.79 
2.10 

180.34 
345.00 

6.74 
1.81 

21.32d 

24 
24 
24 
12 
26 
24 
24 
15 
22 
17 
24 
26 
26 
15 
12 
7 

24 
24 
26 

12 
12 
8 
8 
8 
6 

12 
8 
8 
4 
4 
4 

12 
12 
4 
4 
4 
3 
6 

1,547 
458 

2,928 
680 

5,574 
985 

1,253 
4,718 
7,626 
3,903 
1,330 

12,301 
1,182 

378 
8,656 
9,660 

647 
130 

3,326 

2,168 
1,413 

271 
186 

80b 
303 

39b 
14b 

116b 
32b 

621 
36b 

330 
258 

95 
8b 

31 
31 

317c 
6,349c 

3,354 
647 
794 
126 
446 
298 

49 
66 

885 
125 
826 
443 
390 

98 
822 
77 
20 
4 

1,054 
10,524f 

bBased on motoriz._'d and nonmotorized boat distribution by gear type in the six study sites, with exceptions as noted. 
Based on actual counts of existing units in the coastal municipalities of Lingayen Gulf, and observed gear unit-to-boat ratio. 

c5% of total boat number used for fishing (i.e., 6.349). 
dFrom 13.0 kg/blast x 1.64 blasts/boat/day. 
eBased on 7,054 boats less 10% used for transport, tourism and other activities. 
flmplies extraction rate of 5.0 t/km 2 for the entire gulf (2,085 kin ) and 10.1 t/km 2 of municipal fishing ground, as well as yield to total biomass (2,655 t) ratioof 3.97/yr. 

2 
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nonmotorized banca, usually with a comple-
ment of two persons. The gears are set in 
waters 4 in to 40 in deep. Nonmotorized units 
operate in nearshore, shallow waters while 
motorized units, farther offshore. Fishing 
usually lasts al)ut 3 hours either at dawn (5
a.m.a.m..m.) or at dusk (4 p.m.-7 p.m.) and, 

quite rarcly, x)th dawn and dusk hours 
depending upon the season. Betwecn 6 and 
30 pancls or units of netting are used in a 
single operation, each panel measuring an 
aggregate of 40-80 i in length by 1.5-2.5 in 
depth. Mesh size is shifted depending upon 
the seasonality of preferred target species 
(e.g., scombroids in July-August, hairtails in 
Novemcber-Deccmber, etc.). 

Mean CPUEs (kg/boat-trip) for bottom gill 
nets were 5.37 and 1.59 for motorized and 
noniotorized units, respectively (Table 4). 
The catches of notorized units (operating 
farther offshore) have been noted to be less 

diverse compared to those of nonmotorizcd 
units (operating in shallower waters). Mean 
landings by motorized boats in Dulao, 
Aringay, were dominated (84.2%) by 
Alegalaspis cordyla, Sconheromous commer-
sonii and Euthynnus affinis. These species 
made up 50.2% of landings by motorized 
units in Bani, Rosario. The catch conp)sition 
data for nonmotorized units from the same 
localities showed more even distribution 
anmong the exploited species. The contribu-
tion of demersal species, such as slilimouths 
(Gazza minuta, Lciognathus spp.), goatfish 
(Uem'us stphurcus) and crabs was more 
significant. 

Sur/aclA idwater IDrift Gill Nets 

(Largarete). These gili nets are designed for 
species. operationcatching pelagic Each 

involves a motorized banwa (with 16 1h 

engine) usually with the complement of t 

km offshore and a single setting involves 15-
30 panels/units. Each panel measures about 
50 i1 in length by 3.2-4.0 i depth when set 
in water. Peak months are from March to 
September when the sea is calm. The gill nets 
are used at night and operations ease around 
the period of full moo0. Mean catch rate is 
15.2 ke/boat-trip in Tobuan, Labrador, from 

May 1987 to April 1988. Mackerels 
(Rastrelliger spp.) comprise 58.8% and 
Chirocentrus dorab and Selar cru­
inenopthalnus, 22.7% of the drift gill net 
catches in the area. 

Tuna Drift Gill Nets (Liting). Designed to 
catch tuna and tuna-like species, these gears 

are operated by two fishermen from a 16 hp 
motorized boat in waters 15-20 km offshore 
outside the gulf. Sharks are also a consider­
able part of the catch. The gears are operated 
overnight, from 4 p.m.-6 a.m. The fishing 
season lasts from January to May. Some fish­
ermen who use surface drift gill nets shift to 
these gears and fish as far as the Ilocos coast. 

Ilooks and lines 

The hooks and lines used in the gulf are 
single- or multiple-hook types. There are two 

one for use in surfacevarieties of the former: 
waters and the other for deepwater opera­
tions. I-looks and lines involve either a 
motorized or nonmotorized banca with a 
complement of two to three persons. Opera­
tions last from 5 a.m. to 4 p.m. at depths of 5­
50 m. The gears are used (luring the entire 
year although the peak season is from 
October to December. Catches from the mul­
tiple hook and line are often used as bait in 
the single-hook varieties which are designed 
for catching larger species/individuals. 

Mean catch rate for these gears is 5.9 
kg/boat-trip in Tobuan, Labrador, and 7.1 
kg/boat-trip for all the study sites. The hook 

and line gears catch mainly pelagic species.
The landings in Tobuan, Labrador, are domni­

(4b.3%)r dn dby S.c u an u a 

including S. conrsonii,R. kanagurta and 

S. c , ae 82%R. of t and 

S. bartacuda, make up 82% of the landings 

in the area. Lethrinus lentjan and Leiognathus 

equals are usually caught by multiple hook
and line in coralline areas. 

Long lines (Kitang) 

These are multiple-hook fishing gears for 
bottom operations. They are usually set by 



two fishermen from either a motorized or 
nonmotorized boat during daytime in deeper,
offshore waters (>40 m). The process of 
baiting, setting and hauling the gears takes 
long hours of hard work. Thus, many long
line fishermen have shifted to the use of 
Danish seines which involve lighter work. 
Mean CPUE for these gears is about 180 
kg/boat-trip, 85% of which are sharks. This 
catch rate, however, is based on a very low 
sample size (i.e., six observations) because of 
the previously cited shift in gear preference. 

Danish seines (Buli-buhi) 

Danish seines are trawl-like gears gener-
ally operated by three fishermen from a 
motorized banca with 16 hp engine. Opera-
tions entail enclosure of a given area with the 
gear at depths of 5-75 in and driving the fish
through a funnel-like netting and bag. Opera-
tions are usually made from 6 a.m. to 4 p.m.
Between six and nine hauls are made in a 
day's operation, 

Mean catch rate for the gears for al; areas 
covered by the study was 26.8 kg/boat-trip.
The landings from Danish seines in 
Masanirey, Sual, in May 1987 to April 1988 
were dominated by the red bull's eye
(Priacanthustavenus) and threadfin breams 
(Nenipierus spp.) which compose 76.5% of 
the mean CPUE for the area. Danish seine 
catches are primarily denlersal species/ 
groups. 

Spear fishing units (Hookah) 

Spear fishing operations involve home-
made spearguns and spears. The former con-
sist of a w(Xxlen handle fitted with steela 
nozzle and rubber band. The spears are made 
of wood and are single- or multitipped; the 
latter are usually used for smaller fish. 
lilomemade goggles enable divers to see 
clearly underwater; and for longer periods
underwater, plastic tubes (hookah) attached 
to a compressor on the banca are used. The 
latter was adopted from aquarium fish col-
lectors in the area. 

I1
 
The spear fishing unit usually consists of 

three fishermen. Two dive and spear fish 
while one remains on board the 10-16 hp
motorized banca to attend to the compressor
and plastic tubings. Spear Fishermen operate
in depths of up to 50 in for one to two hours 
(luring daylight. Some deaths have been 
reported from spear fishing operations appar­
ently due to lack of decompression. 

Some spear fishing activities also occur at 
night with the aid of light. These operations 
are particularly attractive during moonless 
nights. These do not require (livers, and fish­
ermen simply fish from their boats. Thehookah spear fishermen operate in relatively 
deeper waters for prolonged periods, thuscatching bigger and higher-priced species. 
The light-aided spear fishers usually operate
in shallow waters and are thus limited to 
small-sized siganids and other light-attracted 
fish. 

Mean catch rate for spear fishermen in 
Lucap, Alaminos, was 6.8 kg/boat-trip. This 
includes catches of both night-time and (lay­
time spear fishers. Siganus canaliculatusand 
S. guttatus make up 58% of the catch; and
 
squids (Loligo spp.), cuttlefish (Sepia spp.)

and octopi compose 35%. -ligh-priced lob­
sters (Panulirus sp.) and groupers

(Epinephelus spp.) are also landed by spear

fishers. It can be noted that most of the
 
species are typical of coral/bard-bottom
 
fishing grounds.
 

Fish corrals (Pasabing) 

Fish corrals are semipermanent gears
 
commonly found in the western side of the

gulf (Sector 1). They are noted for catching

live, juvenile fish suited for culture in brack­
ishwater ponds. Ilarvesting of fish in the bag 
or catching box onceis usually done (faily.
The net in the bag is set in the evening and 
hauled the next day, depending on tidlal fluc­
tuation. Either a motorized or nonrnotorized 
banca is used in inspecting the gear and 
hauling the catch. Mean catch rate of fish 
corrals in Lucap, Alaminos, from July 1987 
to April 1988, was 4.4 kg/boat-trip. The catch 
was dominated by siganids and shrimps, both 
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composing 66.3% of the total. Although 
making up only a small portion of the total 
catch in weight, the siganid and grouper fries 
harvested using fish corrals were important in 
the overall economics of the operations. 

Beach seines (Kalokor) 

Beach seines are commonly used in Agoo 
(La Union), San Fabian (Pangasinan) and 
other soft-bottom areas in the inner coast 
(Sector II) of the gulf. The gears are ol, rated 
twice daily, during early morning and late 
afternoon. One motorized and one nonmo­
torized banca are used in setting the gear in 
nearshore waters (up to 15 ni deep), and the 
operation usually involves 16 fishennen. The 
net is dragged to shore by fishennen on the 
beach. 

Mean catch rate for seines in San Isidro, 
Agoo, was 19.7 kg/setting during the pcrimi 
May 1987 to April 1988. Five species (Atte 
mate, Trichiurus hawuela, Leiognathus 
hindus, At. cordyla and Selaroides heptoh'pis) 
composed 71.21; of beach seine hidings in 
the area. Juveniles of these species were 
abundant in the catches because the gear was 
operated very close to shore and the mesh 
size used at the cod-end was only 1.5 cm 
stretched length. The catch/fisherman using 
the beach seine was quite low (i.e., 1.2 
kg/fishcnan) because of the high labor 
input. 

Lift nets (Parigdig) 

Lift nets are semipermanent, stationary 
fishing gexrs that employ light attraction to 

catch fish. Commonly found in the western 
part (Sector I) of the gulf, they are usually set 
near river mouths along the migration path of 
fish and parallel to the current flow. Opera-
tions usually last from 6 p.m. to 5 a.m. 
involving 8-10 fishermen. Between five and 
six hauls are made during an overnight oper-
atiov. The platforms are set in sheltered areas 
as (feel) as 30 mu. A motorize(] boat and a 
larger nonmotorized dugout are usually used 
to ferry the fishermen and the catch to and 

from the lift net site. Operations usually cease 
around the period of the full moon. 

Mean catch rate was 43.3 kg/day during 
the period June 1987 to March 1988 in Sual, 
Pangasinan. The catches consisted of stole­
phorid anchovies (69%) and Acetes (30%), 
which are important to the fish paste/sauce 
(hagoong) industry in the area. Other species 
caught were juveniles of' commercial 
species/groups (e.g., hairtails, goatfish and 
sliplouths). 

Drive-in ntis 

Drive-in nets used in the gulf include 
municipal vcrsions of the muro-ami and its 
modifications. The gear designs are basically 
similar for drive-in nets although modes of 
operation are quite different. The versions 
utilized in Agoo, for instance, employ fish 
aggregating devices (FADs) and explosives, 
and are used in catching pelagic species. 
Mean catch rate for drive-in nets in Agoo 
(luring the period January to April 1988 was 
63 kg/boat-trip. The catches consisted of 
pelagics dominated by roundscads 
(De;.apterus sp.) which made up over 90% of 
the total. Mean CPUE for all drive-in nets in 
the study sites covered was 57.4 kg/boat-trip. 

Shrimp trawls 

These gears are mini-otter trawls used in 
the coastal towns froin Agoo to Lingayen 
(luring the shrimp season. Mean catch rate for 
shrimp trawls in these areas was 13.8 
kg/boat-trip. In Balawarte, Agoo, the catch 
consisted of shrimp (93.1%); portunid Lrabs 
(5.3%); and hairtails (T. haumela). 

Crab pots 

Crab pots are baskctlike traps made of 
banboo set in ncarshore waters. A nonrcturn 
entrance effects capture of crabs lured by the 
bait placed inside the traps. The traps are set 
in the early morning hours and retrieved 
before nmn. Setting and hauling operations 



usually last fromn 30 to 60 minutes. Mean 
catch rate for this gear in Lucap, Alaminos, 
was 3.8 kg/boat-trip. Tile catch was 99% 
portunid crabs (Portunus pelagicus and P. 
triluberculatls). 

Blast fishing 

There are four types of explosives used in 
blast fishing operations in Lingayci Gulf 
based ot soLrce of explosive muaterials and 
extent of processing. These are dynamite 
sticks, "ltnip type," "bogey type" and oxidiz­
ing chemicals (i.e., potassium chlorate, potas-
siumnitrate, sodittm nitrate, anmuonitini sul­
fate). Dynamite sticks, generally used

mining operations, are proctured from illegal 

in 

sources and used in blast fishing without 
additional processing. Ltmp type explosives 
are Ix:csscdl f'romn contents of dynamnite

sticks rewrapped into bigger charges, while 
bogey type charges are explosive materials 
extracted fron unexploded bonts or high
caliber munitions. The most comrltonly used 
explosive cotmponent, however, tileis oxi-dizing chelicals which are mostly nitrogen-
based fertilizers and are quite accessible to 
everybody. The oxidizing chemicals are usu­ally placed illbottles before gasoline is
added. Blasting caps ire usually acquired 

lrom illegal sources. 


Blast fishing operations usually follow a 

routine procedure ol scouting for fish con-

centrations, blasting and collecting the fish 

Some operations are conducted with the aid 

of FADs. Collection of blasted fish 
sone-

times involves timeuse of' compressors to 

enable (livers 
 to slay' longer ttnderwater. 

Additional 
details pet taining to the blastfishing activities in the gulf are given in 
Galvez et al. (this vol.).

The average catch rate of blast fishermen 
from August 1987 to April 1988 (regardless
of explosi,,e type used) 13.0was kgiblast.
Minimum and maxinium values were 1.2 
kg/blast and 75.5 kg/blast, respectively. Table 
5 shows the fish families itaking Ilu) the 


Table. 5. Relative abundance of the I0most importanl13 

families of fish caught hy blast fishcnnen intilestuldy 
sites
monitored. 
aies elattveatujatce 

Carangidac 66.2 
Mugilidae 
 IV18
Siganidace 9.1lngraulidac 2.6 
lImtjallidae 2.1 
l.eognalhid-te 2.0
 
Scoobridac 
 1.6 
l.cthrintidaeSphyracnidae 
 1.31.1
 
Serrnidae 
 1.1 

'otal 97.9 

catch. These groups are preferred target
species because of their high market value. 
Table 6 shows the 10 most abundant species 
il tie catch of blast fishermen. Except for 
Stolephorus indiciu, all species in tie table 
command high market prices. The high 
schooling densities of anchovies, however, 
compensate for their lower value. 

Table 6. Relative abundance of 10 most importantspecies Cught by blast fishemelr illthe stuly sites 
mtnitorcd. 

SIX-cies Relative abundance (%)
S-e[r-crum-npthahnv 
 13.5
 

AlinI cC;ha,1h1. 10.8 
Ale.s djedIana 5.6 
Sigans C,rnalicuhrn.. 4.4 
Rai+.trclhger
ki+nagurtaiS,anscVgttant4uV 1.8
1.6 
S'hyrcna harracuda 1.3 
Lvals cakalifer 1.0 
Sodephoru indicu.v 0.8
 
lo'thrinuv,orn, 
 (tu
0.8
 

_'_____,il.6
 

A total of 76 species groups itt 24 famics 
coinposed the catch. Thcse, however, did not 
include tndersized and heavily lamaged
individuals which were not landed at all for 
economic and other practical reasons. The 
high proportion of target species in ile land­catch of blast fishermen from the areas eion- ings compared to undersized/trash speciesitored during the period. Carangids, mugilids indicates that blast fishing is relatively selec­and siganids made up 86. 1% of tie total live. Considerable time is spent inscouting 
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60- limited. Only the specimens nearest (2.0 m)
[ to and midway (5.0 m)from the blast were 

50 found dead. Those farthest (10.0 m) from the 
>o. explosion were able to survive for as long as 

an hour after the blast. The vertical lethal 
V 30- range could not be determined conclusively 

because of the limited depth and numbers of> 20- _ cages involved. Examination of the dead fish 
W-" showed that the effects of the blast included 

o- 2 r--1.-1 7 rupture of the swimbladder, compound frac­
1 2 3 4 5 ture of the vertebrae and blood clots within 

No. of blasts the visceral region. 
The damage range observed in this 

Fig. 4. Relative frequency of the number of blasts experiment cannot be compared directly to 
pcr fishing unit (defined as onc br) per day in a results of other studies (e.g., Aplin 1947, 
study site monitored in Lingaycn Gulf. CBL 1948) because they utilized extremely 

large charges (20-300 lb TNT) on caged fish, 
for schools/concentrations of target species. compared to the ,iomemade bombs being 

Fig. 4 gives the relative frequency distri- used in Lingayen Gulf. Nevertheless, the 
bution of daily blast frequency per fishing results of these other studies are quite infor­
unit/boat engaged in blast fishing in a certain mative with respect to differential vulnera­
sampling station. An average of 1.62 bility of fish with differing shapes, sizes and 
blasts/fishing unit/day was estimated for this swimbladders. In a series of experiments, 
area. Aplin (1947) presented evidence that small 

fish are more vulnerable to explosions com-
Results of Initial pared to larger ones. He also showed that 

Blast Fishing Experiment under similar conditions (i.e., specimens 
ibout 15 m away from a 20 lb TNT charge), 

In cooperation with blast fishermen with fish without swimbladd'rs were not harmed 
whom good rapport has been established, the while those with swimbladders in the same 
study dealing with blast fishing intends to cages were killed by the blast. Fitch and 
conduct in vivo/in situ experiments to deter- Young (1948) noted that different species of 
mine the lethal range of different types of fish had different reactions to shock pres­
explosives and the remote damage zones that sures. Fish species with thick-walled swim­
they create. On 25 April 1988, the experi- bladders and cylindrical body shapes 
mental setup was tested to determine the fea- appeared to be more resistant to pressure 
sibility of such study. Three pairs of cages changes compared to laterally compressed 
were placed at a distance of 5 m from each fish with thin-walled swimbladders. 
other (Fig. 5). Each pair was suspended on Theoretically, we could infer that physos­
floats with one cage at 1.5 in depth and the tomous fish (i.e., with open swimbladders 
other at 3.5 m depth. Maximum depth in the connected to the alimentary canal) are more 
experimental site was 5 m. Between seven capable of adapting to pressure changes than 
and eight fish with swinibladders (i.e., physoclistous fish (i.e., with closed swim-
Chromis sp. and Epinephelus sp) were bladders). This difference in swimbladders, 
placed in each cage. A 537 g lump type however, may not be significant given that 
explosive in a bottle container was exploded pressure changes (luring explosions occur 
at 3.5 m depth at 2 m,5 in and 10 m away within microseconds. This period may be too 
from each pair of cages. short for normal gasexchange mechanisms to 

Table 7 gives a summary of results from function. However, this difference might play 
the initial experiment, indicating that the an important role at the outer limits of the 
lethal range in the horizontal direction is lethal range. 
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Top view 

-5m 0 5rn 

0 0 

Bamboo floats PVC floats Bamboo floats 

Side view 

Waterline 

Im
 ,m 
m Blasi 

mk 

Bottom 

Depth of blast 3.5m from surface 

Fi.g 5. flJst fishing experimental stlup. 

Table 7. l.elhal range of 537 g explosive from the results of an initial expe­
riment. (See als> Fig. 5). 

First observation (immediately after the blast)
Cage position Dead Stunned Alive 
Nearest (tip) 

(down) 
6 
7 

1 
0 

0 
0 

Middle (tip) 4 3 0 

Fanhest 
(down) 
(up) 

4 
0 

3 
0 

0 
8 

(down) 0 0 8 

Second observation (I fir after the blast) 
Nearest (up) 7 0 0 

(down) 7 0 0 
Middle (up) 4 3 0 

(down) 5 2 0 
Farliest (tip) 0 0 8 

(down) 0 0 8 
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Estimate of Municipal 

Fisheries Production 


A preliminary attempt to estimate the 
magnitude of municipal fisheries production 
in Lingayen Gulf was made using the catch 
rate information and operational periods 
observed for the various gears. Table 4 gives 
a summary of the data and procedure used for 
this purposc. The catch/boat in a span of one 
year (Ci) was computed for each gear type 
from the equation: 

Ci = CPUEi x Di x Mi 
where CPUEi is the mean catch/day of a boat 
using i (and is computed from the catch/boat-
trip and number of boat-trips/day for boats 
using gear i); Di tie number of' days/month 
that a boat using gear i operates; andlMi the 
number of months in a year that gear i is used 
by a given boat or fishing unit. The Ci value 
was subsequently multiplied by an estimate 
of the number of boats using gear i to give 
the fisheries production for the specific gear 
type used in the gulf. 

The distribution of the total number of 
boats in the gulf (7,054 as of 1985) into the 
different gear types involves the following 
steps: (1) 705 boats or 10c of the total 
number of boats were assumed to be used for 
transport, tourism and other activities; (2) of 
the remaining 6,349 boats, 5% (317 boats) 
were assumed to be used for blast fishing; (3) 
6,032 boats were distributed among the vari-
ous gears using actual counts for specific gear 
types throughout the gulf, as well as the 
motorized and nonmotorizcd boat distribution 
by gear types in tile six sites covered by the 
study. File assumptions involved in the dis-
tribution of fishing boats emphasize the need 
for a census to accurately oleterninc gear and 
boat distribution, number of fishermen and 
related information. The conduct of a census 
is currently being planned and requires coor-
dination among all ongoing studies under 
CRMP for cost effectiveness. 

The procedure discussed above gives an 
estimate of 10,500 t from the mix of munici-
pal fishing gears/techniques used in the gulf. 
This production implies extraction rates of 
about 5.0 t/kin2 for the entire gulf area of 

22,085 kmn and 10.1 tikin2 of municipal fish-

ing ground (i.e., the area enclosed by the 7­
km, 7-fathom ban). In addition, Ochavillo et 
al. (this vol.) gives an estimate of mean 
trawlable biomass of 1,192 t for the entire 
gulf. The demcrsals comprising this estimate 
total 885 t. Assuming a demersal-to-pelagic 
biomass ratio of 1:2 (as reflected in BFAR 
catch statistics for the period 1980-1984), the 
total biomass of fisheries resources in the 
gulf on the average is 2,650 t. These figures 
imply a municipal yield-to-total biomass ratio 
of 3.97. This level of extraction of fisheries 
resources becomes even higher when the 
estimated municipal production is combined 
with mean production of commercial trawlers 
of about 3,350 t/year. Aggregate yield (Y)-to­
biomass (B) ratio for the entire Lingayen 
Gulf fisheries adds up to 5.23, with 1.26 
coming from commercial trawl operations, 
0.40 from blast fishing activities, and 3.57 
from the rest of the gears utilized by the 
municipal sector. 

Information Gaps and
 
Management Recommendalions
 

Research needs to fill up critical infona­
tion gaps include a general census to deter­
mine the number of fishing units (boats) and 
municipal fishermen, types of fishing gears 
and the seasonality of their use, and number 
of blast fishermen in Lingayen Gulf. The \,il­
nerability of different types of fish to explo­
sive charges and the lethal ranges of the vari­
ous types of explosives used in tle gulf need 
further investigation. In addition, biomass 
estimation of fisheries resources in the gulf is 
highly dependent on the results of the 
ongoing comnercial fisheries study which is 
highly dependent on data collected from 
mcdiumt trawlers in the gulf (Ochavillo et al., 
this vk)s.) These trawlers operate in shallow 
areas and places where fish density is 
expected to be higher. In this context, there­
fore, the biomass estimates derived may be 
biased towards higher figures. Em-phasis is 
thus placed on the need for more representa­
live sampling (via a trawl survey), which 
covers the full range of lepths in the gulf, to 
provide more reliable biomass estimates 



essential to meeting the obje( fives of the These figures indicate that even municipal
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fisheries assessment subtask. fishing effort would have to be cut by aboutThe most pressing problem confronting the 50% to case fishing pressure on the resources
capture fisheries of Lingayen Gulf is biologi- and assure their sustainability.
cal overfishing. Preliminary estimates of pre- Over the long-term, improved manage­vailing extraction rates presented in the pre- ment of the fisheries would have to be
vious section are quite high (i.e., F = Y/B = effected. Measures toward this end include5.23). The overfishing problem is symp- the: (1) creation of a fisheries management
tomatic of the greater need for improved council with representatives from the gov­management of fisheries, which appears to be ernment, academe, and participants in thethe general case for the capture fisheries of exploitation of the resources to oversee man­the country as a whole. As an initial step to agement of the fisheries; (2) creation of alter­reduce the magnitude of extraction rates in native employment opportunities to drawthe gulf, the strict enforcement of existing effort away from capture fisheries; (3)clarifi­fisheries laws/regulations (i.e., the 7-km, 7- andcation identification of management
fathom ban on commercial vessels, the ban goals/objectives; and (4) exploring supple­on the use of explosives and poisons in fish- mental strategies of viably enforcing lawsing operations and the 3-cm mesh size regu- and regulations aside from the penal provi­lation) is suggested. This will reduce effec- sions of the laws. The latter can includetively the extraction rate from trawlers of information dissemination/education cam­1.26, and totally eliminate those from blast paigns, extension activities to form fisheries/fishing activities (0.40). The remaining community organizations, and organizationmunicipal extraction (3.57), however, would of resource-user participation in thestill be considerablie, even without the fishing formulation and enforcement of laws and
 

pressure from trawlers and blast fishers, regulations.
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Appendix 1. Typical designs and specifications of artisanal fishing gears used in Lingayen Gulf. 

Bottom set gill net 

buoy 

a) float floothne b) float 

mainline 

sinker sinkerline 

Specifications (per unit. 15-30 units poi SLe:I~ng) 

Net Floats 

Material 
Mesh size 
Twine diameter 
Stretched length
Actual length 

Polyamide (PA) monofilament 
7-12 knots (28-5 1cm) 
-020 
100-200 m 
40.80 m 

a) Hard rubber "sausage" 

Length -

Diameter 
Number 

5-7 cm 
15-2 0 cm 
70-120 pcs 

Stretched depth 
Actual depth 

2-3 m 
1 5-2 5 m 

b)Salt rubber "chinelas' 

Floalline 
Sinkerline 

=4 PE 
v4 PE 

Length
Width 

6-10 cm 
2n0-2 5rcm 

Thickness t 0-20 cm 
Number 70-120 pcs 
Total buoyancy Approx 120 800 g 

sinker 5sinkerline 

Sinkers 

Material 
Length 
Diameter 
Number 
Total sinking force 

I la~id 
1.2-4.0 cm 
0.6-1-2cm 
100-200 pcs
Approx. 600-2.000 g 
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Midwater gill net 

float (balsa) 

, ,flootline 

4 rj 3-4m 

hanging lie 
.3 m 

Specifications (per Unit; 10-15 units per setting) 

FloatsNetting 

Material PA multifilament #20 Material balsa 

Mesh size 85-11 knots (30-4.0cm) Length 40 cm 
Stretched length 1 125 m Diameter 2 cm 

Actual length 50 m Number 40 pcs 
Floatline PE #4Stretched depth 3 5- 50 m 

Actual depth 3.2-4.0 m Sinkers None 
Hanging ratio 40/0 
Hanging line PE #5 



Tuna drift gill net 

flootline 

i si 5 

- 40 m 

"11 -sinkerhine 

sinker 

Specifications (per unit, 8-15 units per setting) 

Netting Floats Sinkers 

Material 
Mesh size 
Stretched length 
Actual length 
Stretched depth 
Actual depth 
Hanging ratio 

PA multitlament #20 
15 cm 
100-160 m 
4a-100 m 
3 0-7.5 m 
1.5-3 75 m 
40% 

Material 
Length 
Width 
Thickness 
Number 
Floadine 
Total bouyant force 

rubber 
635cm 
2 54 cm 
1 27 cm 
25-30 pcs 
PE #4 
55-60 g 

Matena! 
Length 
Diameter 
Number 
Sinkerfine 
Total sinking force 

lead 
1 27 cm 
085 
50-55 pcs 
PE #4 
195-200 g 
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Hook and line (pelagic) 
Single hook Single hook Multiple hook 

(surface) (deep waters) (5-7 hooks) 

Hook types swivel T 

20-25cm wire 

sinker L
swivel 

55-60 cm 40-45 cm wire 

PA monofilament 

-0eyed hook 
eyeless hook swivel5-30cm PA monofilament 

300 cm 
#8-1~ PA monofilament 

eyed hookis 
swivel " #569-570 

I 

27.5 cm
eyeless hooks flmnO6-60 cm wire 
PA moncifilament 

55-60 cm 
........ ..... ..... ...
..
 



Long line (bottom set) 

flog 

Buoy 

Specifications 

Buoy line 
Main line 
Floats 
Hooks 
Vessel 

float 

hook (stones) 

4 mm diameter PA monofilament 
3.5 mm diameter PA monofilament
 
Balsa. 12 cm x4.5 cm diameter
 
1560-568
 

Outrigger banca. 10-16 hp 
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01s Mesh size- - 100 100 
(cm) 

487 3.0 

189 (157) 189 	 (157)
204 204 

468 2.0 

70 120 7 	 120 

1 

196 1.5 

PE heodrope 33.6mn 0.5 cm D PE	 16 -25 hp 
$$14 

banca500m O t i ger 
D 

x 15 c 
2 5 c 

J p 1.0cm Dgroundrope 33.6cm s PE0Dc 
c3 


seine 

7. 

Gear Floats 	 ( hard rubber) Sinkers (lead) # 345 VesselDanish 
Four-seam For7.5 cm x 2cm D207 pc 2.5 cm x 1.5 cm0 



25 

Fish corral 

playground 

leader " " : .'" 

, catching box 
or bag 

Source Umal 1950 

Crab pots 

,.,.., ......
:,. . , ... .. 
Source. Unali 1950 

Spear/hookah 

~3 goggles 

speargun and spear 

spear tip types LPI] . 
,!.I.m,,=.compressor with 

airhose 
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Lift net 

boom A - - r - boom 

T4 

0.65 cm mesh size 

23.8m 

10.3m 

13.2m I 

3B.m r 
2-4 kerosene lamps 
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Beach seine 

m floatlin 

Sor I2975 
 rn sinkerline
 

Specifications Mesh sizes
 

Float line 600 m #18 PE Wing q 6.0 cm 
 a - wingSinker line 600 m #18 PE Shoulder 4.0 cm b shoulderPull rope 700 m #22 PE Body 35 cm c bodyFloats 8 (7B-22) Intermediate tail 2 5 cm d intermediate tail
Cod-end 1.5 cm e cod-end 
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Appendix 2. Mean catch rate and composition for selected municipal fishing gears used in Lingayen Gulf. 

Motorizd bottom gill nets Nonmotorized bottom gill nets 
Dulao, Aringay; May 1987 to April 1988 Dulao Aringay; May 87 to March 1988 
Mean CPUF: 6.8 kg/trip Mean CPUE: 1.7 kg/trip 

Species Relative Species Relative 
abundance (%) abundance (%) 

Megalaspiscordyla 39.1 Rastrelliger kanagurta 14.2 
Scomberomoru." comnersonii 22.8 Gazza minua 12.7 
Euthynnus affinLv 22.3 Leiognath .vpIendens 9.7 
Selar crumenopthalnus 2.1 Trichiuru.s hawnela 6.0 
Saurila lonbil 2.1 Upeneu sulphureu. 5.8 
Gazza minuia 1.3 Rastrelliger brachysoma 5.8 
Rastrelliger brachysorna 1.2 Alepes djedaba 4.7 
Alepes djedaba 1.1 Atule mate 4.1 
Aule male 0.7 Leiognathu. brevirostriv 4.1 
Leiognalu. splenden.s 0.7 LeiL 'nath, r binday 3.9 
Others 6.6 Others 29.0 

Ilani, Rosario; June 1987 to March 1988 llani, Rosario; June 1987 to March 1988 
Mean CPUE: 4.2 kg/trip Mean CPUE: 1.5 kg/trip 

Ategalaspis cordyla 33.2 Alepes djedaba 9.3 
Euthynnus affinis 10.3 Rastrelliger brachysoma 8.9 
Anadonlostoma chacunda 8.9 Anadontostoina chacunda 8.6 
Alepes djedaba 8.8 Gerresfilamnentosus 7.6 
Scomberomoru.s commnersonii 6.7 leiognath.vsplendens 8.4 
Rastrelligerbrachysoma 6.3 Atule nate 4.9 
AMue male 3.0 Nemipteruvjaponicuv 4.8 
Neinipferuvsjaponicuv 3.0 Crabs 4.5 
Selar boops 2.5 Leiognathus brevirostrs 3.2 
Leiognathm splendens 1.8 Chirocentrus dorab 2.7 
Others 15.5 Others 37.1 

Surface drift gill nets Ilooks and lines 
Toluan, L.abrador; May 1987 to April 1988 Tobuan, Labrador, May 1987 to April 1988 
Mean CPLUE: 15.2 kg/trip Mean CPUE: 5.9 kg/trip 

Rastrelligerbrachysoma 52.2 Selar crumenopthahntiv 43.3 
Chirocentru."dorab 11.4 Scomberomorus conmnersonii 24.0 
Selar crwnenopthalnus 11.3 Ra.sirelliger kanagurta 8.7 
Hegalaspiscordyhj 6.6 Sphyraena barracuda 5.6 
Rasrelligerfiughni 4.3 Rastrelligerfaughni 4.4 
Alepes diedaba 3.4 Atule inate 2.6 
Selar boops 2.9 Caranx sp. 2.3 
Rastrelligerkanagurta 2.3 Rastrelliger brachysomna 2.0 
Scomberomoru.s cotnunersonii 1.3 Leiognathus equulu' 1.2 
Trichiurus hawnela 0.7 Lethrinav lentjan 0.8 
Others 3.6 Others 5.1 
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Danish seines 
Masamirey, Sual; May 1987 to April 1988 Lucap, Alaminos; July 1987 to April 1988Mean CPUI:: 28.3 kg/trip Mean CPUE: 6.8 kg/trip 

Species Relative Species Relative 
abundance (%) abundance (%) 

Priacanthus tayenis 33.8 Siganus canaliculatu.rNeinipterusneinatophorus 21.3 Sepia spp. 
55.8 

Nemiptertisjaponicuis 11.9 Octopus 23.09.9 
Pentaprion Iongimnanst 9.0 Siganus guttatus 2. !
 
Nemnipterus hexodon 5.8 Loligo spp. 2.0
 
Nemipterus mnarginatus 3.7 Panulirus sp. 
 1.7 
Atule mnate 2.3 Alepes djedaba 1.3
 
Gerresfilawntosa. 2.1 Lethrinuw spp. 0,8

Saurida unlosquamnis 1.8 Fpinephelustauvina 0.7Upeneus sulphure.s 1.8 Labridac 0.7Others 6.5 Others 2.0 

l.ift nets Fish corralsSual; June 1987 to March 1988 Lucap, Alaminos; July 1987 to April 1988Mean CTUE: 43.3 kg/boat-trip Mean CPUE: 4.4 kgfloat-trip 

Stolephorus sp. 69.0 Siganu~ canaliculatu¢Acetes sp. 30.4 38.3Shrimp 25.7
 
Trichiurus Ihaumela 0.4 
 Porluntispelagicus 25. 
Others 0.2 Gobiidac 7.1 

Pelates quadrilineatus 3.2 
Drive-in nets Siganuw guttatts 2.3Gerres oyenaAgox); January to April 1988 2.0Loligo spp.Mean CPUI-: 62.6 kg/trip 2.0 

Octopus 1.4 
Leiognathus splendensDecapterussp. 1.392.2 Others 9.0Rastrelligerfaughni 1.7 

Alegalaspis cordyla 1.4
Selar boops 0.1 Beach seinesOthers 4.6 San Isidro, Agoo; May 1987 to April 1988 

Mean CPUIF: 19.7 kg/set 
Shrimp trawls Atule maleHalawane, Agoo; January to April 1988 28.0 

Trichiurav haumela 16,2Mean CPU F: 14.6 kg/t rip Leiognathar bindus 11.1 
Shrimfp Megalaspis cordyla 9.093.1 Selaroides leplolepivPortun us sanguinolentuv 6.95.3 Gazza minutalrichiur v haunela 4.81.6 Selar boops 3.9 

Alepes djedaba 2.9
Chirocentrus dorab 2.6 
Stolephorus indicus 1.5 
Others 13.1 



Preliminary Results of a Study of the Commercial Trawl
 
Fisheries in Lingayen Gulf
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Abstract 
This paper presents preliminary results of an ongoing survey of the commercial trawl fisheries of Lingayen Gulfcovering the pericmt June 1987 to April 1988. A total of 102 hauls from 24 trawl-trips were sampled during the I I-monthperiod. Mean catch rate was 31.8 kg/hour for medium trawlers (10-20 GT) and the catch consisted of 158 species/groupsdistributed among 58 families/groups. Mean stock density (D)and biomass (B) were estimated (via the swept areamethod) to be 0.570 t/ktn2 and 1,190 t, respectively. Landings (Y) by the trawl fleet averaged 280 t/month, oran aggre­gate of 3,070 t for the II -month period. These imply considerable fishing pressure from the trawl fleet comprising 24mediumn and 2 large (20-40 GI) trawlers, representing fishing mortalities (F = Y/B) of 0.23 per month and 2.58 for theI l-month period. "Ihe faunal composition of trawl catches indicates that the optimum mesh size for trawlers in the areais 3.5-4.0 cim, and that the current mesh site of 2.0 cm being used results into considerable losses in aggregate yield fromthe multispecies mix. 'llelength composition data generated thus far indicate that more accurate species-specificassessnets are plausible after the data collection phase is completed. 

Introdution slatistical are outsidearea taken the geo­
graphical limits of the gulf. Trawling is con­
sidered one of the most efficient fishingThe tern "commercial fisheries" refers to neth(xls tuscd in the area and, together with aan arbitrary grotlping of fishing operations number of other factors (e.g., blast fishing), isutilizitg vessels over 3 GT. It Lingayen blamed for the low catches of other gears.Gulf, trawling represcnts the only forn of Assessment, thcrefore, of the trawl fishery iscommercial fishing activily.c Landings by essential in clarifying options toward opti­commercial vessels using other gears (e.g., lmm of gull's fisheriesutilization the 


purse seine) reported for the 
 l.ingayen Gttlf resources. 
aCollege of Fisheries, University of the llilippines in the Visayas (IlIV), Miagao, Iloilo, Philippines.
bCutrren address: ICI.ARM, MC 1P.O. hlox15(11, Makati, Metro Manila, Philippines.c Alot three commercial vessels using Danish seines, and based in I)agupan City, began operating in Lingayen Gulfin April 1988. Initial interviews indicate that these vessels relocated operations in the gulf from the Samar Sea area,attracted by tie more favorable fish prices inthe I angasinan-lia Union region. 
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TIHie ongoing study of the commercial trawl 

fisherics of Lingayen Gulf', a component of 
the Resource Assessment sub-task of the 
ASEAN-US CRMP is being undertaken to: 

" estimate the trawlable bioumass of' 
the gulf; 

" quantify the contribultion of coinm-
niercial trawlers to fish prouiction 
Ironi the gulf, and 

" assess the level of exploitation and 
yield of the trawlable fish resources. 

Background inforination dealing with 
Lingayen (Gulffisheries, in general, and trawl 
fisheries, in is inarized inparticular, summii 
McManus and Chlua (in press). These include 
dletailed treatments (utilizing extant inforna-
tion prior to comnmencement of CRNM P) 
dealing with, aliong others, faLinal colxsi-
lion of tie resources, catch and fishing effort 
records, and exploitation levels. This paper 
provides a suinmmary of data collected during 
the course of' tie stily between June 1987 
and April 1988, as well as preliminary infer-
ences relevant to the three above-namied 
objeclives. 

Materials and Methods 

The data utilized and presented below 
were collected fron commercial nedium 
trawlers (10-20 GT) on a monthly period, 
wherein four meinlbers of the research staff 
(divided into two tcalnis) boarded a inin ii iunl 
of one Irawl-trip. -ach trawl-trip consisted of 
two-day trawling operations, unless shortened 
by engine trouble or inclement weather. The 
vessel and gear specificaliois of tie trawler 
were oblainedl by each team upon loarding 
while the folowing hiaul-slwcific inforumation 

were recriled during he t trse (f tie trawl- I 

I) weight of te catch; (2) towilig lintle;Irip: lliltlh Composi-(I) Species cofllpoilion;(4) 
ec 5)

tion of thle iiio.' abutndanlt species: anl 5) 
aiproxi aliltearea of olpcrlio /traiwling. 'Ihis 
information was utilized to eslinmaf, calch 
rales, relative abundance of spcies/flni ilics 
coimprising the catch, range of operations, 
Iength Comsllition (of nmaijar species colm-
prising the catch, and represetat ive vessel 
and gear dimniensiolis. 

(3)lion111 cmoitinl ngth ipsd 

As a prelimiirary assessment of fishing 
pressure resulting from the operations of the 
trawl fleet, eslimales of aggregate trawl 
catches/landings (Y) and trawlale biomass 
(11) were use(d to calculate overall fishing 
nortality (F = Y/B ). The values of Y for 
each month, Yi, and for the entire I l-lnonl 
period, YT, were compLted fron 

=Yi (Ci x n x d x h x hr) + (2 x Ci x 
N x D x II x I IR) ... (I) 

YT = (Y I + Y2 ....... + Y1 )/I I ... (2) 

where Ci is thelean Cformonhi (kgiour) of 
medium trawlers Ior month i; i and N, ie 
nunibcr of ied(im and large trawlers, re­
spectively; (I and 1), the mean number of days 
spent fishing each nonth by medium and 
large trawlers, respectively; h ind H1,ihe 
iean number of haiuls each day inade by 
medi unind large trawlers, respectively; and 
fir and I IR, the ineau nuinber of hours per 
hauil spent trawling )y miediunn and large 
trawlers, respectively. The mean trawlable 
biomass for each month, Ii, and for the 
whole II-nionth period, B-T, were esti nated 
via the swept area nethod (Pauly 1984; 
(;ulland 1983), i.e., 

Di = Ci/(X I x X2 x 1.x IlL ) ...(3)
DT=- (DI + D2 +.. + DII1)/I I ... (4) 

lBi= l), x A ... (5) 
11-= D- x A ... (6) 

where t), and I) are the mean stock densities 
for month and the I1-moith I itKI, respec­
tively; XI , the escapenient factor (0.5): X2, a 
ratio ((.5) expressing tihe prolxrtion of the 

-eadrope length (IlL) cosing tileoget f c 

iie width of the area swept; L, the 

dti nace swept by the trawl in one hour; A, 

dils area (if tie gulf (2,085 kin2): and the rest 

ts areviosly (eined.The meai m 

ihng ality, 1, and the aggregateaislr 
ngi rtality F the agrcgat e 

ing inoriality for tihe I I-lonth period, 

were then subsequently estimated via 
Iollowing expressions: 

I= Y'/,T. 

I I1 


sonthly 
fish­
f 1',FT-, 

the 

(7) 

... (8) 
Al attempt to estimate the magnitude of 

losses dile to growth overlishing (resulting 
from the use of 2 cmi cod-end mesh sizes by 
trawlers in the gulf) was made using the 



method described by Silvestre and Soriano
(1988). The basic equation is of the form: 

Y"(Ms, F) = E Y/R (Ms, F)i x Ri x Wi x Pi 
(9) 

where Y"(Ms, F) is the aggregate yield index 
at mesh size Ms and fishing mortdity F; n,the number of species/groups; Y/R(Ms, F)i,
the yield-per-recruit for species i at Ms and F;
Ri, an inlex of relative recruitment; Wi, the
asymptotic weight of species i; and Pi, an
index of relative socioeconomic desirability
(i.e., prices obtained froin Signey 1987) for
species i.The procedure used here utilizes the 
.e:,n trawl landings by species/groups for the
1980-1984 period published by the Bureau of
Fisheries and Aquatic Resources (BFAR),
together with population parameters of
"representative" species/groups obtained 
from the literature, 

Resulls and Discussion 
fable I provides a summary of the trawl-

trips monitored, number of day-hauls and 
mean CIPUE, for the Il -month period from
June 1987 to April 1988. The study moni-

tored an average of 2.2 trawl-trips per month
33 

during the period. A total of 24 trawl-trips 
were monitored, and an aggregate of 102hauls sampled during the entire I1-month 
period. Mean catch rate was 31.8 kg/hour,
being highest in 1987June (50.8 kg/hour)
and lowest in January 1988 (22.0 kg/hour)
(Fig. 1).

The catch consisted of 158 species/groups
distributed among 58 families/groups during
the period. Table 2 gives a summary of the
relative abundance of the 30 most important
families/groups which made up the catch of 
trawlers from June 1987 to April 1988.
Leiognathids made up almost a third of trawl

catches (i.e., 31.4%), and 
 together with
carangids, hairtails, scombrids, and lizardfish,
made up two-thirds of the catch. Table 3
gives the relative abundance of the 30 most
important species/groups which made up the 
trawl catch for the same period. The orange­
fin ponyfish, Leiognathus bindus, made up
18% of tie catch, followed by Trichiurushaumela (9.0%), Gazza minuta (7.1%),Saurida tumbil (5.6%), and Atule mate 
(5.5%). The top 10 species/groups made up
over 60% of the trawl catch during the
period. Fig. 2 illustrates graphically the rela-

Table 1.Summary of boat/trawl-trips monitored, day-hauls sampled, day-hauls/trip and CPU" for the period June 1987to April 1988. 

Month 13oat-trips l)ay-hauls Day-hauls/trip CPUH Standardmonitored sampled (kg/hr) deviation 
June 2 I1 
July 

5.5 50.8 20.42 13 24.0August 
6.5 9.02 16 8.0 27.0September '1 11.915 3.8 32.9Oclol.r 2 13.46 3.0 31.2November .1 15.817 4.2 32.1l)ecemlher I 13.23 3.0 29.5January 2 5.3 
2.5 22.0lbmary I 

5 
15.23 3 33.2March 2 2.77 24.9April 2 

3.5 13.46 3.0 41.2 10.5 
Tolal 24 102 46.0 - 15.0Meanl 2.2 9.3 4.2 31.8 
Standard 
deviation 1.10 5.3 1.8 8.3 
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Fig. 1.Mean CPUE (kg/hr) of medium trawlers in Lingaycn Gulf, Philippines, 
from June 1987 to April 1988. 

tive abundance data generated during the 11- and 1 large) trawlers based (and which landed 

month period compared with those Irom their catches) in Damortis and Dagupan City, 

other trawl surveys (i.e., Mines 1986, Warfel respectively. One medium trawler was based 

and Manacop 1950) and the trawler landing in Sual, Pangasinan. Large trawlers made 

statistics published by BFAR. Leiognathids trips lasting 10 days and landed their catches 

consistently made up the greatest bulk of the with the help of carrier vessels. Medium 

catches, although such dominance was in trawlers, on the other hand, operated at sea 

varying degrees. The data from Warfel and for two days and were back in port for a day 

Manacop (1950) included larger, longer-lived before the next trip. Vessel and gear dimen­

species (e.g., Dasyatidac, Lactariidae) in sions did not vary much. Figs. 3 and 4 illus­

greater abundance compared to the more trate typical vessel and gear dimensions of 

recent data. The CRMP and BFAR data medium trawlers operating in Lingayen Gulf. 

included more pelagic species (e.g., scom- Medium trawlers, generally 13 m in length by 
brids, carangids) compared to the others. The 3 m width, used two-seam bottom trawls with 
low abundance of pelagics in Warfel and headrope and groundrope lengths of 40 m and 

Manacop's (1950) data, may be due to their 45 m, respectively. Cod-end mesh sizes var­
survey employing a low opening trawl towed ied between 1.5 cm and 2.5 cm with a cover 

at lesser speed and, hence, making pelagics of about 3 cm to 4 cm. The towing warps 
less vulnerable to theirsampling gear. were operated down to 50 m depth; their 

The 11-month monitoring of trawlers in length was usually 275 m and adjusted with 

the gulf also generated infornation on the depth. Fig. 5 illustrates the range of opera­

details of the tions of trawlers in Lingayen Gulf (i.e.,composition and operational 
trawl fisheries. The trawl fleet in 1987 was between Lucap and San Fernando from about 

composed of 24 medium and 2 large (20-30 0-50 m depth). 
GT) operational trawlers. There were 17 (i.e., Length composition data for the more 

16 medium and I large) and 8 (i.e., 7 medium abundant species, were obtained during the 
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Table 2. Relative abundance (%) of the 30 most important families/groups in the catch of trawlers in Ungayen Gulf, Philippines, from June 1987 to April 1988. 

No. Family/ group Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr Mean Weighted 

mean 
1 
2 
3 
4 

6 
7 
8 
9 

11 
12 
13 
14 

16 
17 
18 
19 

21 
22 
23 
24 

26 
27 
2 
29 

31 

Leiognathidae 
Carangidae 
Trichiuridae 
Scombridae 
Synodontidae 
Mullidae 
Cephalopods 
Nemipteridae 
Engraulidae 
Apogonidae 
Priacanthidae 
Gerreidae 
Sphyraenidae 
Meneidac 
Scorpaenidae 
Dussumieriidac 
Mugilidae 
Chirocentridae 
Fistularidae 
Dorosomatidac 
Shrimp 
Uranoscopidae 
Theraponidae 
Tetraodontidac 
Shell 
Megalopidae 
Pomadasyidae 
Clupcidae 
Platycephalidac 
Bothidae 
Others 
CPUE (kg/hr) 

25.5 
22.1 

1.3 
4.7 

11.2 
6.5 
5.4 
2.5 
5.0 
1.5 
1.7 
1.5 
0.2 
0.3 
0.4 
1.6 
0.1 
0.5 
0.3 
0.4 
0.6 
0.3 
0.0 
0.1 
0.0 
1.0 
0.6 
3.1 
0.1 
0.5 
1.0 

50.8 

14.0 
14.0 
2.5 
6.9 

12.1 
4.7 
7.2 
7.1 
7.4 
3.1 
3.7 
2.5 
1.6 
0.0 
0.1 
2.4 
0.0 
2.6 
0.2 
1.0 
1.3 
2.0 
0.0 
0.0 
0.7 
0.2 
0.6 
0.0 
0.4 
1.0 
0.7 

24.0 

30.6 
23.1 

1.7 
9.0 
3.1 
2.4 
4.1 
6.1 
1.3 
2.4 
2.2 
2.1 
0.3 
0.5 
0.2 
1.3 
1.3 
1.6 
0.1 
1.0 
0.4 
0.2 
0.5 
1.4 
1.0 
1.0 
0.1 
0.0 
0.2 
0.3 
0.5 

27.0 

25.0 
14.2 
4.7 

12.2 
3.0 
5.0 
4.0 
5.0 
1.0 
2.0 
4.0 
2.8 
1.2 
3.2 
0.6 
1.0 
0.6 
1.1 
2.3 
0.2 
1.0 
1.0 
0.7 
1.0 
0.2 
0.2 
0.5 
0.0 
0.1 
0.1 
2.1 

32.9 

33.8 
8.6 
2.3 

13.0 
10.6 
0.0 
2.0 
4.4 
0.6 
0.4 
2.4 
1.1 
2.7 
3.0 
1.0 
2.0 
3.6 
1.0 
4.1 
1.0 
0.0 
0.2 
0.0 
0.8 
0.0 
0.1 
0.0 
0.0 
0.2 
0.0 
1.1 

31.2 

22.0 
16.4 
17.8 
6.7 
6.7 
3.5 
3.5 
3.0 
2.6 
0.6 
1.3 
1.4 
3.0 
2.0 
2.1 
0.4 
1.1 
1.4 
0.4 
0.5 
0.4 
0.3 
0.2 
1.0 
0.1 
0.5 
0.0 
0.0 
0.2 
0.2 
0.7 

32.1 

26.0 
7.5 

39.3 
2.6 
0.3 
1.1 
1.1 
1.0 
2.0 
3.6 
0.3 
0.0 
0.8 
4.0 
0.0 
0.0 
3.0 
0.0 
0.0 
0.8 
1.0 
0.0 
0.4 
1.2 
1.3 
0.0 
1.8 

0.0 
0.3 
0.2 
0.4 

29.5 

38.7 
6.5 
1.4 
5.4 
4.6 
1.1 
0.7 
3.3 
2.0 

14.0 
2.2 
5.4 
1.4 
0.1 
3.6 
1.3 
0.1 
0.0 
0.1 
0.6 
2.4 
0.1 
1.0 
0.8 
0.5 
0.3 
0.1 
0.0 
1.0 
0.6 
0.7 

22.0 

16.0 
6.5 

14.0 
14.0 
8.0 
4.5 
4.1 
4.8 
3.0 
2.1 
6.1 
3.3 
2.1 
0.0 
3.6 
0.5 
0.3 
0.0 
0.5 
1.0 
1.0 
0.3 
3.5 
0.0 
0.0 
0.2 
0.0 
0.0 
0.6 
0.0 
0.1 

33.2 

36.0 
13.0 
18.2 
3.0 
6.0 
4.0 
3.0 
3.3 
0.5 
2.1 
1.3 
1.0 
0.0 
0.2 
0.3 
0.3 
0.0 
0.0 
0.6 
1.5 
0.0 
0.3 
0.0 
0.4 
0.0 
0.3 
0.0 
0.0 
0.0 
0.0 
4.7 

24.9 

69.8 
6.1 
4.2 
0.4 
0.2 
3.6 
2.3 
0.0 
2.0 
0.1 
0.2 
2.1 
2.4 
0.7 
0.0 
0.6 
0.7 
1.0 
0.1 
0.0 
0.0 
2.0 
0.1 
0.0 
1.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.2 

41.2 

30.7 
12-5 
9.8 
7.1 
6.0 
3.3 
3.4 
3.7 
2.5 
2.9 
2.3 
2.1 
1.4 
1.3 
1.1 
1.0 
1.0 
0.8 
0.8 
0.7 
0.7 
0.6 
0.6 
0.6 
0.4 
0.4 
0.3 
0.3 
0.3 
0.3 
1.1 

31.8 

31.4 
12.9 
9.3 
6.9 
6.1 
3.6 
3.5 
3.4 
2.6 
2.4 
2.2 
2.0 
1.4 
1.3 
1.0 
1.0 
1.0 
0.8 
0.8 
0.7 
0.7 
0.6 
0.6 
0.6 
0.4 
0.4 
0.4 
0.4 
0.2 
0.2 
1.0 

31.8 
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Table 3. Relative abundance (%) of the 30 most important species/groups in the catch of trawlers in lingayen Gulf, Philippines, from June 1987 to April 1988. 

No. Family/group Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr Mean Weighted 

mean 
I Leiognathusbindus 16.6 5.0 15.1 12.8 33.6 12.5 4.3 28.0 10.0 24.6 33.0 17.8 18.0

2 Trichiurus haumela 1.3 2.5 1.7 4.7 
 2-4 18.0 39.7 1.4 14.0 13.4 4.2 9.4 9.03 Gazza minuta 4.0 2.2 9.1 8.2 0.0 6.1 15.0 6.4 5.0 1.5 17.5 6.8 7.1
4 Saurda tumbil 11.1 11.3 3.1 2.7 9.6 6.0 0.2 3.7 8.1 3.2 0.2 5.4 5.6Atule marte 15.2 7.2 9.2 3.6 0.7 6.7 0.0 2.0 4.6 0.3 4.0 4.9 5.5
6 Rasirelligerbrachysorna 2.2 2.5 3.5 5.6 12.2 5.7 0.5 4.7 13.8 0.0 0.2 4.6 4.6
7 Loligo spp. 5.4 7.1 4.0 3.5 1.6 3.2 1.1 0.7 4.1 2-0 2.3 3.2 3.3

8 Upeneus sulphureus 6.4 4.4 2 1 4.0 2.2 
 2.2 0.1 1.2 4.5 0.3 3.6 2-8 3.1
9 Apogon spp. 1.5 3.1 2.4 2.0 0.4 0.6 3.6 14.0 2.1 1.5 0.1 2.8 2.4Priacanthustayer.us 1.7 3.6 2.2 4.1 2.0 1.3 0.3 2.2 6.1 1.0 0.1 2.2 2.211 Gazza acclamys 1.4 0.7 0.7 1.6 0.0 1.3 5.2 3.2 0.0 0.3 7.4 2.0 2.1

12 Selaroidesleptolepis 1.3 0.7 7.0 3.4 1.4 2.3 1.3 0.1 2.0 0.0 0.6 1.8 1.8
13 Sardinellagibbosa 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 24.3 0.0 2.2 1.7
14 Nemipterusnematophorus 1.0 5.0 0.4 2.0 4.4 1.1 0.0 3.1 0.4 1.7 0.0 1.7 1.6Stolephorursp. 4.5 6.3 1.2 0.4 0.4 1.1 0.0 1.6 0.0 0.3 0.3 1.5 1.5
16 Leiognathusequulus 1.7 2.6 2.5 1.4 0.6 1.3 1.0 0.2 0.5 0.0 4.0 1.4 1.5
17 Mene maculata 0.3 0.0 0.5 3.2 3.0 2.0 4.0 0.0 0.0 0.: 0.6 1.2 1.3
18 Pentaprionlongimanus 1.3 1.3 0.3 2.0 1.1 1.0 0.0 5.1 0.7 0.'. 0.6 1.3 1.219 Sphyraenaobtus ata 0.2 1.5 0.3 1.1 2.0 1.0 0.8 1.3 2.1 0.0 2.3 1.1 1.2

Rastrelligerfaughni 0.0 1.6 0.4 6.1 0.5 0.4 2.1 0.1 0.0 2.0 0.1 1.2 1.1
21 Nemipterusjaponicus 1.2 1.3 5.0 2.3 0.0 0.2 0.0 0.0 2.1 0.5 0.0 1.1 1.122 Solar crumenopthalmus 0.1 2.6 0.3 0.3 6.0 1.8 0.0 0.0 0.0 1.6 0.0 1.2 1.1
23 Rastrelliger karnagurta 2.3 2.3 4.7 0.5 0.4 0.7 0.0 0.5 0.0 0.3 0.1 1.1 1.124 Dussumieriaacua 1.6 2.3 1.3 1.0 2.0 0.5 0.0 1.3 0.5 0.3 0.6 1.0 1.0

Selarboops 0.4 0.0 1.2 2.0 0.4 2.0 2.4 3.6 0.0 0.0 0.0 1.1 1.0
26 Leiognazhus splendens 0.0 1.5 1.0 0.3 0.0 0.4 0.2 0.6 0.4 0.0 4.7 0.8 0.927 Megalaspiscordyla 0.8 0.5 0.7 1.7 0.0 2.0 3.2 0.6 0.0 0.0 0.0 0.9 0.9
28 Chirocentrus dorab 0.5 2.5 1.6 1.1 1.0 1.4 0.0 0.0 0.0 0.0 0.8 0.8 0.829 Fisiulariapetimba 0.3 0.2 0.1 2.4 4.1 0.4 0.0 0.1 0.5 0.3 0.1 0.8 0.8

Decapterusmacrosoma 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 7.8 0.0 0.7 0.6
31 Others 15.7 18.2 18.3 16.0 8.0 16.6 15.0 14.3 18.5 11.9 12.6 15.0 15.0

CPUE (kgjhr) 50.8 24.0 27.0 32.9 31.2 32.1 29.5 22.0 33.2 24.9 41.2 31.8 31.8 
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Fig. 2. Comparison of the relative abundance data by family/group generated in this study
with those from II]FAR statistics and other surveys in the literature. 

period from June 1987 to 	April 1988. They cerning both pelagic and demersal resourcesindicate that the catch of medium trawlers outside the gulf boundaries.
predominantly consisted of the smaller-sized Table 4 gives a summary of the estimatedindividuals for each species. Incoming co- magnitude of landings/catches by the trawlhorts were clearly seen, yet the larger-sized fleet in the Lingayen Gulf area, together withindividuals were quite rare. The oler indi- estimates of stock density and biomass,viduals may be in the deeper areas, and em-	

for 
the period from June 1987 to April 1988.phasize the need for more representative Mean monthly landings by the trawl fleetsamples covering the full range of depths. were 280 t/month, varying between 440 t inThis represents the most pressing information June 1987 and 190 t in January 1988. Totalgap identified thus far, aside from that con- trawl landings for the 11-month period were 
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3,070 t. Mean stock density and biomass for range of F up to 3.5 cm, but declines beyond 
die period were 0.572 t/krn 2 and 1,192 t, re- this value. The figure emphasizes the inap­
spectively. These imply considerable fishing propriateness of the 2.0 cm mesh size corn­
pressure, giving fishing mortality (F = Y/B) mon among trawlers in the Lingayen Gulf 
values of 0.23 per month and 2.58 for the 1 - area, and points to 3.5 cm as the more appro­
month period. priate mesh size in maximizing gross value of 

Fig. 6 gives the values of the aggregate the lardings. The difference between the 
yield index for the species/groups comprising maximum aggregate yield values obtained at 
the mean 1980-1984 trawl landings in 2.0 cm mesh size (5.25 x 107) and 3.5 cm 
Lingayen Gulf, between mesh sizes of 2.0 cm mesh size (5.85 x 107) indicates a loss of 
and 7.0 cm at 0.5 cm mesh size intervals and about 10% in harveslable gross value from 
F values between 0-4. Aggregate yield the exploited multispecies mix. Apparently, 
increases with mesh size throughout the the present levels of trawl effort (F = 
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Table 4. Estimated catch of the trawl fleet and standing stock density and biomass in 

Lingayen Gulf, Philippines, from June 1987 to April 1988. 

Month Trawl catch (t) Stock density 
Medium a Largeb Total (t/km2 ) Biomass (t) 

June 
July 
August 
September 
October 
November 
December 
January 
February 
March 
April 

366 
173 
199 
237 
225 
231 
212 
158 
239 
179 
297 

76 
36 
42 
49 
47 
48 
44 
33 
50 
37 
93 

442 
209 
241 
286 
272 
279 
256 
191 
289 
216 
390 

0.9!4 
0.432 
0.498 
0.592 
0.561 
0.578 
0.531 
0.396 
0.596 
0.448 
0.742 

1,906 
901 

1,040 
1,235 
1,171 
1,204 
1,107 
826 

1,246 
934 

1,546 

Total 2,516 555 3,071 -

Mean 229 50 279 0.572 1,192 c 

aBased on 24 medium trawlers operating 20 days/ma.: 5 day-hauls each lasting 3 hr for 
every day out at sea.bBased on 2 large trawlers operating 25 days/mo.: 5 day-hauls each lasting 3 hr for every
day out at sea; catch rates double those given for medium trawlers.
cFor an area of 2,085 km2 . 

- .,il..... Fig. 6. Aggregate yield index (Y") for the Lingayen 
I I. Gulf multispecies trawl fisheries as inferred from 
6/0 mean landings for 1980-1984 given in BFAR 
6 56 statistics. The Y" values are given through the
0/ range of F between 0 and 4 and mesh sizes between0 I/2.0 cm and 7.0 cm at 0.5 cm intervals. Note that Y" 

is maximized when mesh size is about 3.5 cm.2!
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2.81/year) and mesh size (2.0 cm) are inap- urgency given the high level of municipal 

propriate for the mix of species being ex- fishing effort in the gulf (see Calud et al., this 

ploited and lead to losses of about 20%. volume). Subsequent reduction of commer-

The results presented above are still in the cial trawlers by accretion of older vessels 

process of refinement as the data collection may be desirable. Other measures toward 

and analysis phases are being completed. sustainable utilization of the fisheries 

More reliable specics-specific assessments resources that nced immediate attention 

will be made available as the data for the 12th include: (I) better enlbrcement of tie 7 

month of sampling (i.e., May 18)X) are ob- fathom-7 km ban on commercial trawlers; (2) 

tained. These assessitets will he used to in- increase of cod-end mesh sizes to 3.5 cm; and 

crease the accuracy and check tile credibility (3) establishment of a fisheries management 

of the assumptions made above, council to be composed of representatives 

Albeit preliminary, the results generated 	 from both commercial and municipal sectors, 
to be placed under the regional developmentindicate considerable fishing pressure 

the trawlable biomass by the commercial council, which can oversee/address resources 
thus fIar 
on 
fleet. Thus, it appears reasonable to stop allocation and management. The rationale 

licensing of new commercial trawlers as well and elements for the establishment of such 
tie na­as other commercial boats (e.g., l)anish seim- fisheries councils, in the context of 

ers) that may put additional pressure on the tional fisheries situation, are discussed in 

same stocks. This measure assumes greater Si vestre (1987). 
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Abstract 
'llic use of explosives and poisons in fishing is illegal and punishable with stiff fines and prison terms. Nevertheless,tile use persists in a number of coastal villages in the lingayen Gulf area. This paper gives the results of ethnographicstudies in two fishing villages in the gulf area based on data/interviews covering the period Maydescribes: (I) 	 1987 to April 1988. Ithow blast fishing and sodium cyanide fishing are practised in the villages; (2) the factors which hffect theircontinued use; (3) the level of perception of village residents regarding these illegal practices; and (4) the need for edu­cation campaigns to increase awareness of the destructive effects of these illegal prac ces. 

Introduction 

Both blast fishing and sodium cyanide
fishing are illegal. Nevertheless, they are
widely practised in the two communities 
studied. Community residents tolerate these 
practices despite the legal sanctions, the dan-
ger they pose to people s health and the dam-
age they inflict on the coastal resources. For 
many of those who resort to blast fishing and
the use of sodium cyanide, it is one of their 
livelihood options amidst increasing poverty.
For many scientists and conservationists,
however, these practices need to be stopped 
to avert destruction of the environment, 

One of the concerns of the Legal and In­
stitutional Division of ASEAN-US CRMP is 
to investigate the sociocultural dynamics of 
blast fishing and sodium cyanide fishing in 
two selected fishing villages in the Lingayen
Gulf area. The project has the following spe­
cific objectives: 

• 	 to describe how blast fishing and 
cyanide fishing are practised in the 
communities; 

0 	 to identify major factors which af­
fect their continued use;

• 	 to assess the people's level of per­
ception regarding illegal fishing
practices; and 

aCollege of Social Work and Community Development (CSWCD), University of the Philippines, Diliman, Quezon
City, Philippines. 

43 



44 
to suggest alternative measures to acted with the people in their daily activities. 
check its widespread use. Mutual trust and rapport between the re-

Data gathering for cyanide fishing started searchers and community residents were con­
in February 1988, thus, rendering current in- sidered vital to the nature of the data re­
formation on this preliminary and limited quired. 
compared to the blast fishing study (which To gather information for the case studies, 
started in May 1987). the researchers interviewed key informants, 

Due to the sensitive and critical data in- observed and participated in various commu­
volved, the real names of the study areas and nity activities and analyzed existing docu­
people involved are not used. The criteria for ments/records. They also utilized information 
selection of the study areas are as follows: gathered by co-researchers who stayed in 

I. 	 They are among eight pilot areas other coastal communities in Lingayen Gulf. 
where baseline surveys were con- The bulk of the data are qualitative in nature. 
ducted; Thus it is necessary that these be validated 

2. 	 Blast fishing and/or cyanide fishing using several informants. Among those inter­
are widely practised; viewed were fishermen, local government of­

3. 	 Key informants are willing to pro- ficials, members of civic/religious organiza­
vide the necessary information; and tions, other community residents and repre­

4. 	 Researchers have gained adequate sentatives of government agencies such as the 
rapport and trust among community Philippine Coast Guard (PCG), the Constab­
residents. ulary Offshore Anti-Crime Unit (COSAC), 

Based on earlier community studies, the the local police and BFAR. 
two areas selected are both characterized by The main research technique adopted was 
poverty and limited social services and facil- panunuluyan as described by San Juan and 
ities. Fishing is the main source of income, Soriaga (1985). This is an indigenous 
while farming comes as secondary. The study research method which has many parallels 
area for blast fishing is located in La Union at with the participant observation techniques of 
the northern part of Lingayen Gulf, and that anthropologists. Its main strength, however, 
for cyanidle fishing in southwestern Pangasi- is that it utilizes and observes aspects in 
nan. Filipino human relations. 

The kind of information gathered in social 
research depends largely on the level of rela-

Methodology 	 tionship forged between researcher and 
respondent (Santiago and Enriquez 1976). 

One of the most effective methods for The researchers had to reach the hindi 
studying sociocultural systems is to directly ibang tao (one of us) level of relationship in 
observe, or be part of, a given community, order to ensure the accuracy and validity of 
Thus, the research methods used in this stuly data gathered. At this level, the researchers 
combine tools used in sociology, anthropol- are regarded as people with whom the re­
ogy and psychology, and elements associated spondents can be themselves as persons, or to 
with community organizing (i.e., contact whom they can present both their bad as well 
building and integration methods). as good points. The researchers had to go 

The field researchers lived in the fishing through the pakikipagpalagayangloob level, 
villages since April 1987--initially conduct- which is winning the trust and confidence of 
ing the baseline survey, subsequently doing the respondents to enable them to disclose in­

formation about their illegal activities.ethnographic studies on legal and cultural as-
pects, and gradually focusing on case studies The methodology adopted other indige­
of illegal fishing practices (particularly blast nous methods of integration such as pakikila­
and cyanide fishing). The researchers inter- hok (participation in people's activities, e.g., 



fishing), pakikbagay (doing things the way Origins of blast fishing in San Roque 45 
they are done in the community), and pakiki­sana kiendship and going along with whatthey want to do). But most important of all isthe skill in pakikiramdam which roughly
translates into "sensitivity". This includes
perceptiveness to what the respondent wants 
to express through actions, indirect remarks
and metaphors (San Juan and Soriaga 1985).

Along with the above-mentioned tech-
niques, the researchers also adopted other in-digenous methods such as pagtatanong-
tanong (Pe-pua 1985) which is similar to the
anthropologists' method of interviewing keyinformants. This entails directing the same
question to several persons for purposes of
crossvalidating information. 

Results and Discussion 

Blast Fishing: a Case Study 

Profile of the study area 

San Roque is one of the most depressed
villages at the northeastern side of Lingayen
Gulf. Of the 2(X) families in the village, about
160 (80%) are directly dependent on fishing.
Of the latter, about 60 own boats, 


During lean periods, the monthly net 
 in-come is P200 for fishermen who do not own
boats and P4(X) for those who do. These in-come levels are doubled (sometimes tripled)
(luring the peak season which is considerably

short in span (i.e., from October to Decem-

ber, when shrimp are the primary catch).


Only about 90% of the fishermen attained
elementary education. The options open tothem arc limited. Their views about their

future are also constricted by available 

resources. As reflected in the way they han-
die and control their resources, they live on a 
day-to-day basis. They go out and fish oneach calm day to feed their families. The lit­
tle surplus they produce (luring peak seasons 
is absorbed by merrymaking practices thatrepresent a form of coping with the harshness 
of life. 

According to some o~d fishermen in SanRoque, blast fishing was introduced in thegulf after World War I. A pound of gunpow­
der at the time sold for P0.1Ob and blasting
caps for P0.06 each. Its use intensified in the 
years before martial law was declared in1972. The declaration of martial law strictly
curtailed the sale of dynamite and gunpow­
der, and blast fishing was completely
stopped. The use of beach seine (karukod) for
catching anchovies returned in fashion. How­
ever, in 1975, enforcement of laws on posses­sion of dynamite and itsuse in blast fishing
became lax. Dynamite fishing reemerged and
reached its peak in the 1980s. 

Production of bumbong 

Blast fishermen claim that the gunpowder
they used in the past for production ofbumbong (localplosive used term for the homemade cx­in blast fishing) came from 
World War II bombs which were dug up bythe fishermen. This has some degree of truthin it since the Japanese made a stand in
Lingayen Gulf against the Americans during
World War II. The bombs were recovered 
after the war and were opened using chisels 
and hammers. 

Interviews reveal that the gunpowder used 
at present partly comes from Zambales (i.e.,
from inside the naval reservation in Subic),
from the unexploded bombs used by pilots intheir training exercises. Called "bogey"
bombs by the fishermen, these are dug up by
the Actas (tribal people) and then sold todealers. Through the use of telegram codes,
dealers are able to communicate with local
suppliers who sell the gunpowder to blastfishers. As of July 1987, a kilogram cost
Pl30C. By March 1988, however, the cost has 

m
bAt the time: PI.00 =US$1.00
 
C1987 :P20.50 = US$1.00
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risen to P150d per kg. Thus, most of the blast 
fishers have resorted to mixing the gunpow-
der with potassium nitrate (KNO3). Although 
the chemical compound is generally used as 
fertilizer, it can also be used as explosive, 
The blast fishermen claim that although it 
emits a louder explosion, the potassium ni-
trate compound has weaker killing effect on 
the fish. 

In a later interview, officers of COSAC 
and PCG confirmed that some of the gun-
powder indeed comes from Zambales, but (lid 
not elaborate as to whether this is from within 
the military reservation or the mining compa-
nies operating in the province. The military 
officers also pointed to Bataan and Baguio as 
other sources of gunpowder. They explained 
that miners use only half of the supply allot-
ted to them by their permits, and sell the rest. 
The military officers said that even as proce-
dural safeguards have been instituted, un-
scrupulous dealers still manage to obtain 
supplies illegally. 

There are two kinds of butmbong: one is 
used for catching surface fish, and the other 
for bottom fish. The principle behind making 
both types, however, remains the same. The 
main components of a bunbong are the con-
tainer, blasting cap, wick, newspaper strips, 
gunpowder, matchsticks, and sand if the 
bumbong is for bottom fish. 

The gunpowder, when newly bought, as-
sumes a solid form like crystal stones. The 
stones are powdered using an iron grill as 
pestle; then they are filtered through a fine-
meshed screen. Although preparation is not 
(lone in the open, it is (lone openly enough for 
one to conclude that the process is common 
knowledge among the residents. And as in 
any other fishing gear preparation and tile 
entire fish production system, the woman in 
the house is actively involved. 

The process of making bumbong is done 
inside the huts of fishermen. The two huts 
wherein one researcher observed the process 
on separate occasions are small. A 10-year 
old child did tile pouring of sand and gun­

d1988: P21.00 = US$I.00 

powder inside bottle containers. From this, it 
can be concluded that knowledge about the 
use of hwanbong is imparted to fishermen's 
children at a very early age. This also makes 
the "illegal activity" a family affair. There is 
reason to believe that the perceptions, values 
and attitudes of the blast fishermen towards 
blast fishing are shared by the rest of the 
members of their families. This is further 
substantiated by other data presented below. 

The most delicate steps in making bum­
hong, however, are (lone by the blast fisher­
men themselves. These include the placing of 
the blasting cap, wick and matchstick. 

For surface fish, fishermen make bwn bong 
using a sardine can, with one end completely 
open, as container. Small medicine bottles are 
also sometimes used. For bottom fish, a 
smaller container is needed since sand is not 
utilized. A kilogram of gunpowder makes up 
to five sardine cans of bumbong. The fisher­
men simply place the gunpowder in the can 
and close the open side with a hammer. A 
small hole is made at the other side where the 
wick and blasting cap are placed. A match­
stick is tied to the end of the wick. The 
matchstick used must be of superior quality 
to ensure that it immediately lights up when 
struck to the matchbox. The blasting cap 
which costs PIO each, is held in place with 
newspaper strips. The blast fishermen esti­
mate each sardine can type of bumbong to 
cost about P25. 

For bottom fish, fishermen make bumbong 
using softdrink, beer and/or gin bottles as 
containers. Half of the bottle is first filled 
with sand and the other half with gunpowder. 
The sand is necessary to make biunbong sink 
before exploding. 

After making btmbong, the bottles and 
cans are placed in a big gasoline container 
(which is cut in two, one part of which is 
used as cover). Several bottles or cans are 
brought per fishing trip. 

Fishing schedule 

The blast fishermen go out to sea only 
when the weather is calm. Fish are believed 



47 to be abundant after a storm since fishermen 
have not been able to fish for a time. During
the lean season (March to May), there are 
many occasions when the blast fishermen 
come home enpty-handed. 

During February and March, blast fisher-
men set up FADs (locally called rama or 
pulohan) which are made of bamboo poles, 
coconut leaves (hulong) or branches of a tree 
(garatiles).Each bambloo x)le costs from P15 
to P25, while each buong costs P1. A FAD 
uses up to 30 hulong. With the high cost of 
coconut leaves, tree branches are more pop-
ular among blast fishermen. The branches are 
commonly obtained for frec front neighbor-
ing villages, 

It is the large-scale blast fishing operation 
involving large boats and drive-in nets 
(taksayan) which commonly makes Lise of tihe 
coconut leaves. A roll of rope used to tie 
/'ulong to the pole costs P35 each and is used 
to make 10 FADs. Rocks weighing about 50 
kg are used as anchors for tie bamlx)o poles.
These rocks are bought at P5 each. Some 
blast fishers, however, use sacks filled with 
sand as sinkers. The cost of transporting these 
materials from a nearby town to San RoqueimuLst also be m incled in the con puttion ofmueses. husoeincluded alntcomutatnofexpenses. Thus, the overall cost of FAD is 
about P1n. Ony those who have set p he 
FAD can utilize it for blast fishing. 

Blast fishernen go out to sea at about 5:30 
a.m. If they make a good catch, they bring 
their catch to shore to be sold to the fish ven-
dors. This has to be done immediately be-
cause dynamite-caught fish stale faster than 
those caught with other gears. If they have no 
catch, they return to shore at about 9:30 a.m.,
and then go back to sea at about 12 noon. 
They come back at ax)ut 3 p.m. When the 
wind is strong, or if they have reasons to be-
lieve that there are no schools of fish (e.g., 
the catch was very poor in previous days),
they wait for better sca conditions or other 
indications that schools are available (e.g., 
the sound of other fishermen blasting). 

Compared to fishermen using other kinds 
of fishing gear, the blast fishers have shorter 
working hours. At most, they spend only 

eight hours at sea. Compare this to the bottom 
set gill net (sigay) fishermen who work from 
6 a.m. to 6 p.m. Those who use dredge net 
(kadkad) work from 5 p.m. to 5:30 a.m., or 
for more than 12 hours, aside from being 
sleepless the whole night. Some fishermcn 
comment that those who use explosives 
"want to earn money the easy way." 

Pulling the sigay or kajdkad is more diffi­
cult than pulling the net used in blast fishing.
The sigay and kadkad need to be in water for 
a longer time to catch fish, thus, straining the 
boat's motor. The net used in blast fishing is 
thrown only when the fish are already 
stunned and easy to catch. It is also pulled 
immediately. 

Nets like kadkad are used only seasonally. 
Thus, the fishermen need bigger capitd to 
own other kinds of nets for use in other sea­
sons. In comparison, the net in blast fishing 
can be used throughout the year, thus, re­
quiring a lower capital input. 

Crew roles 
A fishing team consists of a pilot

(timonero) who also acts as the dynamite 
thrower (irador), anI a diver. Both perform 

specialized functions, and neither is consid­ered less important than the other. The role of 
the thrower, however, can be seen as more 
dangerous. He has to be good at throwing the
 
dynamite into the center of the school of fish
 
at the right time. He has to ensure that when
 
the matchstick strikes the matchbox, it lights
immediately or else it will be of no use when 
thrown into the sea. Some of the blast fishers 
meet accidents because they check whether 
the wick was lighted or not prior to throwing
the charge. Successful throwers merely listen 
to the sound of the burning wick to avoid ac­
cidents at this point of the operation. 

A blast fisherman was asked if he is not 
afraid that accidents might happen. He an­
swered, "You should not think of accidents. 
You will meet accidents only if the Lord has 
forgotten you." 

The role of the diver (sometimes 10-year
old children) is also strenuous. He dives in 
every FAD to see whether any fish school is 
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available. Many fishermen in the village say 
that those who appear to age faster are the 
divers. They are more vulnerable to the ele-
ments and their hair are mostly golden in 
color due to prolonged stay in the sea. The 
dynamite is sometimes thrown while the 
diver is still in the water. Although far from 
the area where the dynamite is thrown and 
explodes, the diver feels a thud on his body. 

Fishing operation 

Once a school of fish is spotted, the (liver 
informs the thrower, who waits for the (liver 
to swim away from the target area or climb 
onboard the boat before throwing the bum-
bong. The target usually ranges from 10 to 30 
in from the boat. After about 30 to 60 sec-
onds, the dynamite explodes. There are times, 
however, when the dynamite does not cx-
plode, (luring which another is thrown, 

The team members immediately set their 
net to catch the dead and half-dead fish. If 
there are many fish affected by the dynamite, 
the net is again thrown overboard for the re-
maining fish to be caught. At times, other 
blast fishermen who hear the explosion get to 
the site and start throwing their net and mak- 
ing a catch. This is not resented by tile blast 
fishers because a reciprocal relationship 
exists. Participating in this "cleaning" opera-
tion are about 10 boats of fishermen aside 
from some diving for the stunned/dead fish. 
Thus, only a small number of fish are wasted, 

What is more striking, however, is that 
other ishermen who do not use dynamite, but 
have a baby trawl net (karkar), are also al­
lowed to "trawl" the dynamited fish. Such is 
the high degree of sharing in tile area studied, 
which is not practised in other fishing com-
munities in L.ingayen Gulf. In those areas, the 
blast fishers get half of the fish trawled by the 
other fishermen from tile fish they dyna-
mited. 

Seasonality in catch and income 

Tile summer months are generally consid-
ered lean season, although there are fish 

which abound that can be caught through 
blast fishing. Roundscads (mataan) fre­
quently make up the catch. There are many 
instances during this season when blast fish­
ermen go home empty-handed and incur 
debts. Net income, however, could be as 
much as P25 per day. It is noted that the catch 
of blast fishers during lean season is still 
higher than those of fishermen using other 
gears (like hook and line) with similar target 
species. 

During times of peak catches, the blast 
fishermen become instantly awash with cash. 
The catch can go up to four to seven baskets 
(kaing) a (lay, each basket containing about 
40 kg of fish (mostly anchovies). Individual 
net incomes could be as much as P1,300 per 
day. Periods of such peak catches can last for 
four days at a time, depending on the kind of 
fish. The peak season occurs at different 
times for the different target species. We note 
that the catch of artisanal fishermen using 
other gears does not reach the level of net 
profits that blast fishers get (see Ailonuevo, 
this vol.). 

The catch is normally sold to fish vendors 
who come to the beach. They bring the catch 
to the town market. When the catch is small 
(less than 15 kg), the wives or daughters of 
the blast fishermen sell the catch themselves 
at the market. The catch of the blast fisher­
men is not usually purchased by the "big" 
fish dealers (compradors)because they stale 
more quickly. 

Blast fishlers' perception of' their rcsource 

According to blast fishers and nonblast 
fishers alike, tile harmful effects of blast 
fishing are limited, compared to trawl fishing. 
They say that blast fishing affects only a very 
small area, confined to where the dynamite is 
thrown. Trawl fishing, on the other hand, 
"destroys the seabed and kills all the small 

fish that cross its path." 
The informants say that only a radius of 5 

m is affected by the blast. Moreover, they 
believe that the small fish and fish eggs are 
not affected, let alone killed, by the blast. 
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attached to the ratna are killed or not, infor-
mants generally become more evasive and 
unsure of their answers. 

Relationship with tie community 

Why is blast fishing generally tolerated, if 
not encoulraged, by, thle commuLinity? Sone 
analysts opine that there has been a break-
down in community nornis and values giving
rise to a tolerant attitude to the fishing lech-
nique. Iltowcvcr, this is diffictit to pro~ve, 
considering that the pratice has existed even 
before World War 11.Present blast fishenien 
have learned the skills from their parents or 
from elder membcrs of the community. I low-
ever, blast fishing was riot as prevalent before 
as now, as conl'irniehd by elder members. 

We believe that tile mitain reason Ifor the 
tolerance and acceptance of tile practice is 
that alnost all incmlrs of coninitiiltytIh, i 
benefit from it. Whenever the blast fistc nil 
comes home with his catch, other fisherimen, 
men, womeni and children (who are either 
frienls or relatives) ask for a handful of fish. 
Some of' tli'i even ask t'r ii two to three 
blast fishers. When tie catch is really god,
alost all members iftlic' ct(niiiity ask 'oir 
a share, somelices as inuch as half a kilo-

grant from cach blast f'isherman. The blast 

fisherman can give away as msuch as I) kg o~f 

fish to his villagers after a trip. There are also 
times when neigli1)rinig village'rs coict to)
San Roque during pe'ak catches to ask Ior 
fish. Since th're are only aboit I0 clans in 
Sani Ro Itn', (five 01t which Conoise the 
biggest clans wliosc mcmbers have intcrniar-
ried), almost anyo(nt call ask troui a bast 
fisherman sonc shar' i tile cach. 

Althotugh this practice of fishing extends to 
all kinds of fishinig olerations, it is in [)last
fishing iii which tile aimount shared is the 
biggest. This extensive "crefit" to the corn-
miusity members is further illustrated by the 
fact that whenever the catch reaches a peak, a
fiesta atmosphere immediately pervades. The 
fiesta celebration is attended by members of 
tl, town police, the constabulary, and the 

coast guard, as well as other visitors of the 
community. 

According to tile barangay captain, dyna­
mite fishing not only benefits the immcdiate 
community but also ensuires the steady supply 
of low-priced fish because of tile low capitalinputs involved. 

Extent (!f Comiunify Participation. Esti­
inales of the number of fishermen in San 
Roque who resort to blast fishing vary.
According to the blast fishermen, almost 
every fisherman in San Roque engages in
blast fishing at one time or another within the 
period of a year. A nonblast fisher said that 
there are 10 boats iii San Roqlue which regu­
larly blast fish. These figures were validated 
by cross interviews with other blast and non­
blast fishermen and by tile research team's 
(bservat ions. 

Of' the 200 families in San Roque, 170 are 
directly dependent on fishing. Of the latter,
abouit 60, or more than one-third of the num­
br of families, own boats. This, those who 
regularly depend on blast fishing are a 
liiirity, i.e., onIyalx t one-sixth of the boat 
owners. I lowever, this percentage creates an 
imporant impact in the lives and main(s of 
tlilt' community members. 

The seasonality in tile number of' blast
 
fisherien should i emhlasize(]. When the
 
calch from blast fishing reaches iks peak,

other btoais also resort to this illegal activity
 
or at least participate in gathering tie fish.
 
During Ihse tiies, baby trawl neis are
 
allached to some boats which nornially use
 
other metolds and tail the blast fishing boats.
 
hI March-April 1988, the research 
 teiam's
 
coult (Il blast fishers reached 20, or twice the
 
prev ious numLber. This increase was due to
 
the very poor catches by fishermen of San 
R who ise oiter gears. 

The niiimb'r of' fishermen who regularly 
use blast fishing techniqiies does riot inclhde 
San Roqet resident employed by the large­
scale blast fishers. The taksay employs at 
le'ast 3(1 San Rolue fishermen in their opera­
lions. They use il) (o 40 dynarnite sticks a
dhay iii their fishing operations to catch round­
sca(h (galungong). Oie of die informants 
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said that there was a time, about two years 
ago, when a scarcity of nonboat-owning fish-
ermen who join fishing trips occurred as 
many of them were employed on board the 
taksayan. Thus, the number of blast fishers 
can easily reach up to half the number of 
fishermen during peak times. 

In March-April 1988, many fishennen of 
San Roque joined the crew of the several 
taksayan near the Iiarangaydue to their very 
low individual catches. 

Blast fishing seems to employ all types of 
small fishermen which include: 

I .	 The crewmen who serve in the tak-
sayan; 

2. 	 The nonboat owners who join the 
blast fishing operations of those who 
have boats; 

3. 	 Those who own boats ilt only have 
the karkar type of net; 

4. 	 Those who own multiple fishing 
gears (e.g., kadkad and even the ex-
pensive sigay); and 

5. 	 Those who have other means of 
livelihood aside from fishing (e.g., 
variety store and piggery). 

Almost all of these types of fishermen en-
gage in blast fishing apparently because even 
those who own gears and vessels still live at 
,m.bsistence level. But it is equally true that 
other fishermen in the sanc economic conli-
tion do not resort to blast fishi ng. 

The trade also cuts across family clans. 
There are blast fishers as well as nonblast 
fishers in the five main clans of San Rloque. 

Some of those who do not engage in blast 
fishing regard those who engage in it as 
"wanting to earn money the easy way." This 

view is understandable considering that these 
fishermen stay at sea for about twelve hours 
but carn less than the blast fishermen who 
work for less hours. Nonblast fishers fear the 
threat of being arrested more than the possi-
hility of accidents. To a certain degree, we 
can say that those who engage in blast fishing 
have bo ldcr personalities, 

San Roquc fishermen who resort to blast 
fishing do so0 for various reasons. For one, 
San Roque is a depressed village and a fifth 

class municipality. Fishermen's income is 
very low. About 90% of the fishermen at­
taincd only elementary school education. The 
options open to them are thus very limited. 

Aside from their limited options, their 
view of their future and their lives is also 
limited. They exist on a daily basis, with 
hardly the capability to chart a meaningful 
future. The prime need and desire is to exist 
for that day. This is translated into the way 
they handle and control their resources. The 
very little surplus many fishermen get is 
spent in other "get-rich-quick" schemes sim­
ilar to blast fishing, such as hueteng (an ille­
gal form of small-town lottery), ending (a 
form of lottery where the winning combina­
tion depends on the results of the national 
basketball games), and other kinds of gam­
bling activities. The surplus during peak sea­
sons is absorbed by the merrymaking sprees 
necessary for them to cope with the harshness 
of life. 

All the blast fishermen queried replied that 
it is because of poverty that they resort to 
blast fishing. It presents a relatively faster 
and cheaper way of earning money. A Philip­
pine Constabulary (PC) officer related that a 
fisherman asked him these during one of their 
infonnation drives, "If we ever stop blast 
fishing, what would be our source of liveli­
hood? We have not finished (any course). 
Ilow would our children live'?" The officer 

further said. "The number one problem is tin­
employment. If we are able to solve it, I think 
that blast fishing will stop." 

The municipality's Chief of Police claims 
that the people of San Roque are not poor. 
They will become poor only if blast fishing is 
fully Stoppe(. 

The fishermen also believe that there is no 
other effective way of catching certain types 
of fish, sttch as anchovies (inonatnon). Thus, 
it is accepted in San Roque that all anchovies 
are caught through blast fishing. 

Blast fishermen also justify their action by 
saying that blast fishing is better than stealing 

or other kinds of crimes, claiming that they 
are not committing crimcs against other per­
sons or private property. 
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comimanders ilterv'iewc(l, blast ,,i: lecrnci soletimies heavier bTause of the design. Themainta in a 

Relationship with authorities 

Based on a Memorandum of Agreement 
among national agencies (dated 13 October 
1975), five government entities were tasked 
to coordinate ill tile inplementation of laws 
and policies regarding illegal fishing meth-
ods. These are (lie PCG under the Philippine
Navy; COSAC, which is attached to the 
Philippine Consalulary-Integrated National 
Police forces; BFAR through its Conserva-
ion and Law Enforcement Section (CLES);

and the D)epartment of Local Government 
(DI.G) through tie provincial, minicipal and 
b~aranrvy athniniistralions. 

'Ilie I(' nllail aills ive (ICtcliicilnls if]
the Lingayen tilf area (i.e., at l)amoris,
Dagupan1)% , SalI, I. ucap and Iolinao, all ii 
Pangasinan ). It maintains its regional head-
tliarlers at Poro Point, San Fernando, La 
Union. C O SA C, oin the other hiand, has threetcletcuneits in Pangasinan (i.e., ait Ilolinao, 
.iigaycnii an S ii Fabian) a twot iire in

La Uion (i.e., at agoo ad Bau angg m A Ralso as sonie s boffices al ing ingFAy
aGiglf. 

The relationship of tie blast fishers with 
the civilian and military auithorities must be 
seen inl tie conlext that whilI blast fishing is 
considered atn illegal activily, it is at the same 
time widely practised and iolcratcd under 
certain conditions. This section 'ill discuss 
why this llienonlenon occurs and specifi-
cally, what steps/precaLitions the blast fisher 
takes in order to conlinue this illegal activity. 

Aooidance. In order not to get caiighl, the 
iiost cOniilinon plccatltio' cited is to avoid tile 
law enforceiient authorities. Whenever blast 
fishers learn froni fellow fishermen that there 
ire IPCG/('(SAT authorities near areaTi1ehey iiiied iately sieed a nway.It Lst be 
poinied oilt tha tie fishermen know where 
I 'G/C'OSA(" personniel usually pass ill theii 
patrols. According to tie I'CG and ('()SAC' 

systciii of look-ou('; who inform 
tie rest about tire presence of ;athori ties. The 
PCG motorized /atica is readily noticeable 
Ilecause oI its black aiid grev color. 

If the fishermen believc that law enforce­
ment personnel are going to catch up with 
them, they drop their dredge net into the 
water. Tile net is especially designed for 
catching blasted fish and has an iron xle as 
sinker. The fishermen will rather lose the net 
than suffer the "fine" when caught. 

Aside f-,i. ie net, the fishermen also dis­
pose of all the remaining bumbong. If the riskof getting caught is high, he also drops the 
fish lie caught from blast fishing. Blasted fish 
have softer flesh and broken backs which 
bleed. They are passed off as having been 
caught through inultiple pole and line, and 
yet the lips of tie fish have no hook marks. 

The different law enforcen nt agencies,
however, are inadequately equipped to ap­
prehend the blast fishermen. Both COSAC 
and PCG have only one motorized banca for 
rse in each of their five detachments, thus 
pe vin g them f ive max mn g th uspreventing tieni from maximizing their 

scaborne patrols. B-AR-CLES, on die other
hand, do's riot have a single seacraft of its own. This is ironic considering that BFAR ispriniarily tasked with overseeing the irple­
mentation of fisheries laws. 

Furthermore, BFAR gives only a monthly
P500 allowance per fisheries officer who 
conducts seaborne shore patrols, as well as 
inspection of' markets, landing sites and bus 
teniinals. The officer draws from the P5(X)
allowance his per diem of P60 per day in the 
field; tle aninlt for hiring a boat (usually 
about PI(X) per operation); his transportation 
to and from tie field; his fare when lie attends 
hearings; expenses for photocopying court 
records; and (others. Fisheries officers esti­
mate that the allowance is immnediately de­

pleted after three days of field operations.
Thus, law enforcement is heavily affected. 

The auLhorilie!, use a type of motorized 
hanca (with a 16 lipl engine) similar to those 
ised by blast fishers. Their boat, however, is 

blast fisher's motorized banca is usually
lighter and swifter. Thus, it can easily outrun 
and outnaneiver the hanca of military au­
thorities. Most of the blast fishers' engines 
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are also well conditioned, if not of later 
make/model. 

The problem is aggravated (luring joint op-
crations of BFAR and military authorities. 
Five people usually ride the boat in pursuing 
the blast fishermen, thus, making the boat 
heavier and slower. 

The point, however, is that blast fishermen 
immeliately speed away before they are 
sighted by the military authorities. If they try 
to escape, then the authorities might shoot at 
them. When sighted, dcy generally give 
themselves up. In one instance, the blast fish-
ermen were ordered to (live for the butnbong 
they have thrown overboard. A blast fishic:-
man was fired Upon (allegedly for resisting 
arrest) anl hit in the knee. The PCG person-
nel, however, were not able to find any cvi-
(fence in the banca. This illustrates the diffi-
culty of law enforcement. 

Bribery. Although tile fishermen have tile 
constant fear of being caught, it is not pri-
marily from being imprisoned. Their fear 
stems from the fact that they would have 10 
shell out a considerable amount of money to 

bribe law enforcers to release them. Even if 
they are released, they are already branded by 
the law enforcers as blast fishermen. From 
time to time, these law enforcers would re-
turn and visit their homes to ask for more 
bribes. Bribery is claimed to be the most de-
tested action that tile blast fishermen would 
be forced to (10. 

The fact that officers can be bribed makes 
the severe penalties provilc( by law an incf-
fective mechanism to stop blast fishing. It is 
instead reinforced since the benefit from blast 
fishing is more inimedliate and regular than 
the punishment (which is intermittent and can 
be minimized through bril,ery). Under PI) 
704, as amended by P1) 1058, mere posses-
sion of explosives intended for blast fishing 
is punishable by 12 to 25 years of imprison-
ment, and if such explosive is actually used 
and results in injury, the penalty is from 20 
years to life imprisonment. 

When caught, the usual amount to bail 
them out ranges from PI,0{)0 to P5,0(X). For 
this amount, tie blast fisher still cannot get 

back his boat. Additional fines have to be 
paid for this. However, the sumvi involved is 
definitely easier for him to bear than impris­
onment. The law, not being widely imple­
miented, tends to encourage bribery. Besides, 
law enforcement authoritics themselves find 
the punishment too harsh for fishermen. 
There is, thus, an ambivalence in enforcing 
tile law to its full extent. 

The research team believes that in spite of 
wvhatever cognitive dlissonance might develop 
from the corrupt activities of law enforce­
ment officers, they even think that they are 
doing the fishermen a favor, instead of 
viewing it as extorlion. 

Military officers interviewed lenied the 
alleged cases of bribery. According to one, 
their conscience cannot bear the thought that 
the money with which they feed their families 
come from bribes. Another argued that the 

blast fishernen live at subsistcrce levels, and 
thus LoUld not afford to bribe the authorities. 
Ile raised the possibility of explosives dealers 
being the ones attempting to bribe the law en­
forcers. 

Perhaps, the law enforcers are right in 
claiming that corruption does not happen that 
much. In 1987, PCG filed 32 cases in court 
against illegal fishing methods. COSAC, on 
the other hand, filed some 33 cases. 

Bribery is not limited to tile military au­
thorities. The temptation to become corrupt is: 
also high among BFAR agents because of 
their low salaries. Based on interviews with 
bast fishennen, however, BFAR agents come 
out generally "clean" compared to certain 
military units. 

Based on observation, the law enforcers 
generally tolerate the blast fishing activities, 
provided these are done far from their head­
quarters. In return, they "expect" minimal 
favors. This shall be discussed in tie section 
"friendly relations" (pakikisana) below. The 
PCG personnel are generally seen as more 
"rcpre.isive" because they .',eem Io be less 
lenieva in making arrests. 

Thc small blast fishermen complain that 
while the authorities "put the heat on them", 
the "big ine" blast fishers or iaksayan­
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lions earn a gross profit of P30,000 a week,
half of which go to the owner. According to 
the blast fishermen interviewed, the dynamite
used in taksayan operations come from sol-
diers. The military men reportedly ask P1,(X) 
every month f rom each laksayan in tie mu-
nicipality. Since there are about 36 of these in
the municipality, the military men collect 
consierable sums from the municipality
alone. 

During an interview, a lieutenant adlmittedlthat their investigations revealed that some 
military men indeed supply the aksayan withdynamite. They have reported this to the su-
periors of' the said military men and passed it
for proper action. 

I'akikisama. Another way in which the 
blast fishermen create a "better ,tinosphere"
for blast fishing is by establishing "friendly
relations" with the law enforcers. This is 
mainly (lone through free drinking sessions 
and dinners for these authorities whenever 
they are in the harangay. This is an estab-
lished pattern borne not out of the natural 
generosity of the fishermen, but for the pri-
mary purpose of keeping the law enforcers inmarypuroseofeepng [ie aw nfocer ina bind. This "game" is generally understood 
anc]accepted by the wives of the blast fish-
erme n. 

The fishernen also sympathize, however
with the situation of the soldiers who earn 
very low salaries. Until November 1987,
noncemmissioned officers received a 
monthly salary of only about P2,0(X). This 

was raised by 60% inl December 1987. 


Social Godparents. Another way of cir-

cumventing the legal entanglements is by

maintaining social links with the higher mil-

itary and civilian authorities. If worse comes 
to worst, the blast fishers turn to these social 
godparenLs (padrino) in order to be released 
from prison. Next to poverty, the intervention 
of politicians in the cases filed against blast 
fishermen is perhaps the most decisive 
among the factors that perpetuate blast fish-
ing in the area. 

Under the previous administration, it is
claimed that the most powerful of these 

padrino was a politician from the region. The 
blast fishermen of San Roclue served hisas 
ward leaders and personal bodyguards. Thus,
if the common political term "warlord" is 
used to describe this politician, tie blast fish­
ermen of San Ro(lue served as his "goons".

Many of the previously caght blast fish­ermen interviewedl saido ly theytheyt re-Man inte rvi s thatca werefish­
leased through tie intercession of the said 
official or his immediate relatives. Field 
reposrts from other sites also mention his role 
in itreiglrtebatfsirin
following illustrates this point. h 

The municipal (hief of Police strictly im­
plemented the law against blast fishing in
1984. lhe posted foot patrols at the shore as 
early as 2 a.m. to check the boats and para­
phernalia of the fishermen belore they were 
allowed to fish. hlowever, he was told by his 
superiors to loosen his grip in the area. So he 
stopped the foot patrols and made only occa­
sional arrests. When the researcher related 
this to the blast fishers, a smile appeared on 
their faces. They claimed that one of the 
higher military officers received a car to 
protect the blast fishers. It is apparent that theintervenlion occurred at thei vilia nolf c urrcdT he evelevell ofof highhigh 
civlian oficials. The intervention of politi­
cians was also aire by the law enforcement 
and BEAR ofcials. 

Because of the above-mentioned factors, 
the 1975 Memorandum of Agreement be­
tween the different government entities had 
been largely ineffective. Recent successes in 
minimizing blast fishing in two coastal mu­
nicipalities have been largely due to the de­
termined efforts of the newly elected mtnici­
pal officials of the said towns. Pleas of their
 
own kins were set aside in the interest of ira­
plementing the laws.
 

Legal Loopholes. According to a BFAR
 
personnel, one of the bureau's problems 
 in
 
the drive against bast fishing are 
 the loop­
holes in existing laws, especially PD 704, in
 
which Sec. 33 
states thus: "It shall like%% se 
be unlawful for any person knowingly to pos­
sess, deal or sell or in any manner dispose of,
for profit, any fish or fishery/aquatic products 
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which have been illegally caught, taken or 
granted." (Italics supplied), 

The BFAR personnel believed that by 
mounting a campaign against those who buy 
and sell illegally caught fish, they would be 
able to deprive blast fishers of a market for 
their products. In their recent court cases, 
however, BFAR personnel lamented the dis-
inissal of charges against tile said fish dealers 
because of their L. ;m of not knowing that the 
fish they bought wc re caught through illegal 
fishing methods. The BFAR personnel also 
complained about the court accepting at face 
value the statements of the suspected dealers 
that tie fish were bought for personal con-
sumption, and not f'r disposal to gain profit. 

Lack of Legal Assistance. BFAR personnel 
complained that they lack a lull-time legal 
officer who could follow-up their cases and 
advise their fisheries officers. It has been 
years since the regional office has had a full-
time legal officer. The personnel explained 
that they could not rely solely on government 
fiscals L-.prosecute their cases, 

Slow Grindof.lu~stice. Both BIEAR and la 
enforcement personnel cite the slow re oli-
tion of cases as one of the reasons for the in-
ef'fectivity of laws against illegal fishing. 

An examination of the status of cases 
against various offenses under illegal fishing 
(dealing in illegally caugiht fish, dynamite 
fishing, trawl fishing below 7 fithomns, illegal 
possession of' explosives, possession of 
sodium cyanide, etc.) as of' December 1987 
shows that most of the cases have been 
pending for three to five years. One case 
(dealing in illegally caught fish) has been 
pending for nine years. 

Because of the ;h',.v resolution of cases, 
some of them were dismissed due to lack of' 
witncsses. This is because m:1ny law en-
forcement personnel are reassigned after a 
few yeairs, thus making it difficult for the 
court subpoena to reach thein, and [or them to 
attend court hearings. 

Nonimplementation of the 7-km Ban 
Against Trawl Fishing. As mentioned, the 
perceived noninipleiemntation of the laws 
against trawi fishing contributes to a sense of 

injustice among the blast fishermen. Thus, 
they have more reasons to rationalize their 
resorting to illcgal fishing methods. Trawl 
fishing is generally seen as a competitor for 
the limited rcsour,:es nearshore. Blast fisher­
men feel that law enforcement officers look 
at commercial trawlers wih favor. 

According to one officer, "The 7-kin (ban) 
was meant particularly for some areas like 
Manila Bay and Laguna de Bay. But in Lin­
gayen Gulf', it is dilferent. We are not prac­
tising tie 7-kin ban. It is only by depth that 
we implement." Ile said that what they are 
observing is tie original PD 7( prohibition 
against trawling less than 7 fathoms. le 
added, "I have very good coordination with 
owners of these fishing boats, including the 
ship captains, (instructing them) not to go 
beyond 7 lathois." lIc admitted, however, 
"Sometimes, the trawl fishers operate near 
the shoreline. But we are not filing in court 
these violations because they cannot even be 
considered illegal since as they say it is an 
error in navigation on the part of the quarter­

master especially at night time." 
The officer also maintained that they fol­

low "normally the 7 fathoms" limitation of 
IPD 704, instead of the 7-kin ban. "That dis­
ancce (Oje former) is already far from the 
shore, you cannot see it anymore," he ex­
plained. "Personally, I think the law should 
go mnor' by depth rather than distance." 

Regarding the lack of cases filed against 
trawl fishing, the officer explained, "That is 
!-1, necessarily the truth. We don't spare any­
body. It just so happened they are the ones at 
sea when we were patrolling, which is why 
they (the blast fishers) are the ones being 
caight." 

The BFAR personnel disputed the officers' 
statements that the 7-ki ban does not cover 
Lingayen Gulf. BFIAR itself has filed Four 
cases against illegal trawling about two years 
ago. They, however, admitted their imiita­
tions in the implementation of the ban. 

First of all, they said that the commercial 
trawls used to be owned by influential peo­
pie, especially xliticians. Second, the nan 
could not be implemented due to BFAR's 
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trawls have indeed violated the 7-km ban. 
Their cstimates could not stand in court. 
Third, the trawl owners would file counter-
charges of financial damages against the fish-
cries officers for having impounded their yes-
sels. Earning only a measly salary, with no 
full-time legal officer to consult with, the 
fisheries officers are intimidated into not im-
plementing the prohibition. 

Past and present attempts to 

solve blast fishing 


Perhaps, before embarking on another at-
tempt to formulate solutions, it is best to look 
itpast and present atteimpts to confront the 

problem of blast fishing. Il this regard,
lessons would be learned and energies pre-
vented from being waste(l. Most of these at-
tempts were efforts oftI3AR-CLES. 

One such attempt was te 1975 Memoran-
duni of Agreement which was largely inef­fective. Another attempt is thle deploymlent of 
dect notherls ileployishint ofilateS iswhe

detachments ir areas where illegal fishing Is 
ram jpnt. Both PCG;/COSAC and 13 AR
stated that they have chosen to establish their 
detachments in their present areas because 
these are supposedly where illegal fishing is 
rampant. Despite the presence of these de-
tachmnents, however, blast fishing still pre-

vails in these areas. 


To solicit the cooperation of community

members in the campaign against illegal

fishing, BFAR decided 
 to train barangay
captains on thie laws on illegal fishing. Under 
Letter of Instructions (LOI) 550, barangay
captains were deputized as fish wardens. 
Training programs were conducted in Ilocos 
Norte, Ilocos someSur and towns of Pan-
gasinar. After the training, they were asked 
to monitor blast fishing and other illegal
fishing practices in their areas. The BEAR 
fisheries officers, in turn, were asked to 
monitor the reports of the barangay captains,
No report, however, caie in. The plan turned 
ount to i,ca failure in all three prvinces. 

Apparently the barangay captains were 
under very strong pressure to tolerate the acts; 

of the villagers. There were also cases in 
which they themselves were blast fishermen 
or distributors of explosives. A PC officer 
stressed that if only the cooperation of these 
local officials at the grass roots level could be 
obtained, the campaign against blast fishing
could succeed. The barangay captains are 
very much aware of who among the villagers 
engage in blast fishing. 

What must be stressed, however, is that in 

interviews, autilorities, by employing plain­
clothesmen and other intelligence personnel, 
have identified the areas where blast fishing
is rampant. Gathering evidence to prosecute
violators, however, is another matter. 

The BFAR personnel also related that they
have trained military men in the examination 
of fish caught by illegal fishing methods. 
This, too, (lid riot have any positive effect in 
their campaign against blast fishing. Anec­
doles have been told that military men who 
used to carry small fish baskets (bayong) now 
carry bigger ones after thle training. Thus, 
BFAR has evaded and discouraged requestsfor training in fish examination. 

Learning from their experience of choos­
ing barangay captains as fish wardens, BFAR 
now plans a newto conduct set of trainings

for fish wardens. This time, those to be
 
named fish wardens will come from civic or­
ganizations in the community. The nominees
 
will be screened by BFAR for their leader­
ship capabilities, character and standing in
 
tie community. A background investigation
 
will also be conducted. The nominees are 
to 
be recommended by th,mayow for him to be 
accountable for the perform,,ance of the fish 
wardens. In this way, the local government
officials would be discouraged from inter­
vcning inbehalf of their constituents who en­
gage in blast fishing. 

A PIFAR personnel explained that tie blast 
iIshing activity is perpetrated by a triad: tl.­
financier who s,,nlies tiredyn'nmite, blasting 
caps and capital LO tihe blast hishiernen; the 
blast fishermen who catch fish; and the fish 
dealers who buy fish from the blast fisher­
men. 
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lie described the law enforcement authori-

ties as almost helpless against the financiers 
who are usually influential people and are 
able to evade prosecution. Thus, ,FARper-
sonel are now concentrating their campaign 
against fish dealers to discourage them from 
disposing the catches of blast fishermen, 
BFAR-ClIES now conducts market inspec-
tions and spot checks in fish landings and bus 
terminals. Thuhs, the blast fishermen would be 
deprived of a market and would be discour-
aged from continuing their illegal activity. 
IHowever, this campaign is affected by loop-
holes in 111) 7W4. But regular confiscation of 
illegally caught fish would make the ish 
dealers incur losses. 

The Use of Sodium Cyanide in Fishing: 
a ('ase Study 

liestoro tre use oareisa poison 

in the study' area 


Tlire use of poiro*' to catch fish has been) ar 

ii San Jose even before te intro-practice 
cvanide. The
of sodiulir 

cLimlron fi sir thein were 
duction and use 

spite ieabsence of these equipment, aquar­
ium fish collection was relatively easy. 
Aquarium fish were then abundant in shallow 
reel areas and collection was further facili­
tated by the use of sodium cyanide. The 
aquariumu collection venture of the two mi­
grants was successful. 

A number of local fishermen from San 
Jose and neighlxring barrios joined the two 
inl their trade, and their efforts were rewarded 
with large profits. Soon, other groups ven­
tured into the activity. The large profits they 
earned enabled them to buy their own com­
pressers and motorized hanca. 'Thus, aquar­
iumn fishermen could stay submerged for as 
long as two hours and could venture to depth 
levels of 40 in. This facilitated the job of 
aquarimn fish gathering and so increased the 
nnlr of fish gathered as well as the fish­
erien's income. The use of these equipment 
became so widely accepted in the area that 
even other fishernien have adopted the use of 
the compressor and poison in other fishing 
activities. 

1,y I975, all aquarium fish collectors in 

San Jose were using sodium cyanide. In 

1983, an expatriate conservationist caie to 

San Jose advocating niarit.c 2onservation and 
poisons Liswd il(' LiSCOn iii ati L) Cyanide ise, leha wo'onliidbiuiiicyi-inrieyesl.iite s,hatvnuint 

airt. lire haa ia sruwilder ived fro 
plans.The !,awott is shru witih itsro(tl sap 
'[hed ta va~ till e rca irr I Liishi bn ua t to 
Thar by-lothiit ire riSill-IikClirIroli Ito 
l.a 1),niir. nklis are risit ani iixcdthr 


with Lsh oir squid flesh 
fish. oliwere effective 
ciliateLid tihe caichiiig of 
FvCltiiilly, tire iw ' 

that a.- fed to the 
fish poisons anii Isc­

variois lYes Lf fish. 
SodiLill cyainidc re­

plac'd these traditioLinal fisi poisoring activi-
ties. 


Atillarillil Iisli c ilcctiii iias well as tire Ise 
coimercial poisoniis for tire puirpo werc 

inlrolilccd iii Sai Josc by twor inigrant fishers 
frour lire whiilayas hill both leairned Ih;esc 
illN'iai, (lic/olir.Initially, Ihfey dl id(t 
have tire iice ,,ary capital to ily a i/lli/cd 

amr a and air coruprCs;or. Fish gatlihring was 

iolue by hand, diving witlhoit tire aid of a 

ciiilpressiir ainld air line (,rrnh-anaro). l)e-

was able to invile six cyanide users to join a 
project which trained aiuariii Fish collec­
toLirs on the Ise offfine-inishedLiets instead of 
cyanide. The proec I also ig beitbtter fish 
handling ireihods anindsafe (living courses. 

T e ' sodilili c.anide 

At present, two groups of aquarium fish 
gatherers still depend oli tire ilse ifcyanide. 

()lie group is coiimposed of gatherers opt'rat­
ing in dceper waters utilizing the aid of' air 
coirpressors to fish at depths of no less than 
I0 ii. The other group is ciiplseid of gath­
crers oL)ratinrg illshallow wafer. Meiibers of 
this latter group are notLriously known as 
'sodiLini cyanride boys". They fish at depths 

of li more than 10 ni aiid (live aIll(collect 

fish by hand. 

l 



57 About 8-12 collectors comprise a work 
group, majority of whom are boys between
12 and 18 years old. 

The use of sodium cyanide is widespread 
among aquarium fish collectors and other 
lishermen who use compressor machines. 
Sodium cyanide is ol'ten locally referred to as 
ganet or taheta. It comes in small cubes or 
marble-sizcd balls made of' fine, while grains.
It is readily available at farm supply or drug 
stores. A special permit form, however, is re-
quired to purchase them. Fish suppliers claim
that tie use of sodlium cyanide for gathering 
fish is encouraged by exporters. Thus, they
supply their collectors with the poison. 

A number of aquariun fish gatherers using
sodium cyanide seem unaware of the detri-
mental effects of the chemical compound on 
the fish an(l the marine environment. They
claim innocence regarding tihe toxic effects of 
cyanide on hunian tvings and ignorance of 
laws against tihe 1Se of the compound. 

A kilograim of sodi uni cyanide, which 
presently costs PI(X)-120, is conlsilned within 
a maximum of four days of aquarium fish 
collection by a vrork group of two (livers, 

A plastic Squeeme bottle made from rccy-
cled one-liter motor oil plastic container is 
lSeCd to squir, sodium cyanide. Between one 
to two cules of cyanide ar %.J'ed onedis,: in 
li .r of seawater. 

The followint equipment are brought
along by cacti decpsca or shallow water work 
group: an imiprovised basket (saamhirga) at-
tached to a float (pataw) where fish are 
placed while at sea; plastic hags (about 35 cm
diameter); oxygen tanks; and a scoop net 
(stngaponi,). 

Most aquaritmIfish collectors use a me-
torizeCd an a (8 in long by 0.7 tii wide) 
equipped with a 10-1 i hip cngine. The 
dCepsca collectors rise a conlpressor rltor 
attached to tihe Theboat's engine. rriCotr is 
connected to tank whichani air supplies airtlhrough two air lines nieasuring 50 tit each. 

Aquarium fish gathering is not a scasonal 
fishing activily. Except on Sundays and 
stormy days, the gatherers work from 8 a.m. 
to 4 p.m. 

Crew composition and crew roles 

The deepsea work group consists of three 
members, one lineman and two (livers. One 
of dlie latter is usually 'he owner of the fish­
ing boat. In cases when thc boat owner is not 
a crew member, he appoinLs a diver who acts 
as captain (1inonero) of the vessel and who 
decides whcrc wouldthey gather aquarium
fish. In one fishing trip, they may gather dif­
ferent types of fish at different 
dlepths/locations. The captain selects areas
where he believes there are abundant aquar­
iin fish. 

Upon reaching the fishing area, the vessel 
is anchored. The lineman attaches one end of 
the compressor belt to the banca motor and 
tie other en:l to the compressor motor. ie 
then fills up the compressor machine's cool­
ing system with water, lie is responsible for 
preventing compressor overheating and sees 
to it that the two air lines properly extend to 
tie two (livers and do not get entangled. The 
lineman is paid on a daily wage basis of P20­
30/day. It rare cases where the lineman is a 
qualified (liver, the three crew members al­
ternale to act as lineman. 

While the lineman performs his task, the 
two (livers prepare to (live. Each wears a belt 
with weights, and slips in the belt a scoop net 
on one side and ties the cyanide squeeze bot­
tie on the other. Each also carries a plastic
bag tucked into the belt. Each (liver then
 
takes one air line, winds it around the waist
 
three times and loosely around the neck once
 
and then bites tihe end -)f tie air line. Each 
one wears improvised wooden flippers and a 
(living mask befle living. In tie absence of 
a coml)ressor, fish gathering by die shallow 
water work group is basically an individual 
activity. 

Fishing operations 

Aquariul fish gatherers have a cognitive 
map of tire habitats of various aquarium fish. 
T[ie fishing ground and depth level for a spe­
cific day would often be determined by the 
type of fish they wish to collect. 
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Most aquarium fish collectors (either 

deepsea or shallow water) use sodium 
cyanide. They squirt cyanide dircctly on the 
fish or into crevices in corals where fish are 
hiding. Once affected by the poison, Ihe fish 
are scooped and pit inside the plastic bag. 

Somi cyanide sers claim that they pri-
mai ly use nets when gathering afuariuni 
cynid.ey srar' tatd they'nlie. specietoiir-
cyanide on rare and expensive species to pre-

vent such from acquiring scratches. Fish with 

scratch marks are often rejected by the ex-

porters. They explain that there are fish 

Sharing and marketing arrangements 

In the case of shallow water aquarium 
collectors, the manager or vessel owner buys 
the aquarium fish from his gatherers at a 
much lower price than in Manila. lie claims 
that his relatively low buying price is justifi­
able due to other capital inputs he shoulders 
before the fish are shipped to Manila and sold 
to exporters. Beside the weekly, monthly and
yearly fees hc parys as aqujariuin supplier, he 
si lders hci cosas ofmaterias (e.g., plastic 

sod ers e ts.of'smwerials (f latic 

bags, oxygen, etc.) as well as of' operating 
Species which cannot be caught without tilevessels. 

of' cai.s use "f ar cyacitde. As 
lated, We are not actually 
Wsl we allow on rsexres 
sell any'thig to cxpirtcrs an 
our faily's rieal?" 

fsrnekl fishern.n 
killing thle fish. 
notto be arn 

rot to earn for 

Also, tihey claim to use only very small 
luantities of tile chemical compound on tile 

fish, enough to make these fish feel dizzy. 
Once they transfe r the fish to uncon tam ina led 
water, tile fish regain their balance. From 
such experience, the fishermen have deduced 
that the effect of sodium cyanide is only tem-
porary. 

Apart froin using cyanide on fish, aquar-
iun fish collectors do not practise proper de-
compression of' fish which lessens tie possi-
bility of their damage or death. Nondecoi-
pressed cyanide-caught fish have either 
bloated or raptured abdomens. Others have 
popped-out eyes. As a renredy for fish with 
raptured abdomens, tire Fishernmen pierce tire 
expxsed intestine an( push it back into tile 
abidonmen. 

At tire crd of' the fishing trip, fish are 
packed into plastic bags. The fish which ex-
crete toxins are packed in separate plastic 
bags. 'lie fish are later transferred to tire yes-
sel owner's aquarium or fishlpens. Less ex-
pensive aquarium fish are stor'.d iii fishperrs 
until they are packed for shipnmit to Manila. 
The more expensive species are individually 
packed in oxygenated bags and stored in 
siedis. 

The deepsea aquarium collectors have a
totally different sharing arrangement. The 
operating costs and the daily wage of the 

io ineman are sublracted from ihe gross in­
come. The net income is then divided among 
the owner of tile vessel and compressor and 

the two (livers. 

Relationship with exporters 

Arno is the term used by suppliers to 
address expt "lers to whom they regularly 
supply ornamental fish. These amo extend 
assistance iii many ways to their regular fish 
suppliers. They extend loans ised to buy 
gear, equipment and new fishing boats. They 
also shoulder part of the transportation 
expenses of fish bronght to Manila. The 
exporters also give incentives to their regular 
suppliers (i.e., 101/( commission for every 
shipment) for referring other sulppliers to 
them. 

Perception ofcyanide users 
of their resource 

The blast fishers and other fishermen in 
tire community believe that tire main cause 
for tire declining fish catci and deteriorating 
statnus of' other marine resources is tie ram­
pant use of sodium cyanide hy the aquarium 
fish gatherers. They claim that the effects of 
cyanide cculhd last up to 30-35 years. They 
think that 'I corals exxosed to sodium 
cyanide acquire certain foul odors which 

http:cynid.ey


59 keep fish away and that these corals also 
eventually die. Related one fisherman, "Imy-
self would not want to live in a place with a
surrounding that smells, would theso fish. 
The fish that smell sodium in the stone would 
not go nearby." 

According to fishermen who were inter-
viewed, the shallow reef areas are blasted or 
are dead due to exposure to sodium cyanide.
lence 	 these areas 	are said to be unsuitable 

habitats lor the fish, and that as a conse-
quence they have migratcd to deeper waters,
Thus, fishermen also have to venture to 
deeper waters. 

It is also believed that the effects of 
sodium cyanide are more permanent com­
pared to the effects of dynamite fishing. Most 
fishermen claim that arorocep (an edible 
seaweed) can grow in blasted areas and pro­
vide sources of income for gleaners. For 
corals exposed to cyanide, however, no sea-
wced would grow, nor would any fish dare go 
near these dead corals. A fisherman related 
that corals used to be the habitas of baby
cuttlefish and lobsters. 

Cyanide users I,ieve that sodium cyanide
has no harmful effect on corals in San Jose 
because it mixes with seawater and goes with 
the current. They maintain that they only use 
minimal quantities of sodiurn cyanide for the 
fish just to lose balance. When fish are trans-
ferred to clean seawater, they regain their 
balance. Deaths of aquarium fish during stor-
age and shipment are attributed to overexpo-sure 	 to5 sunlight, improper packaging, 1kmuch heat and other causes, but never to ex-
poure to sodium cyanide, 

Major Managgment Issues and 

Recommendations 


Preliminary assessment of information on 
how blast fishing and cyanide fishing are 
practised and sustained at the community 
level, as well as consultations with key
fishermen-leaders, point to four maior issues,
namely, the: 

I. 	 Level of community perception; 

2. 	 Law enforcement measures; 
3. 	 Need for alternative livelihood 

sources; and 
4. 	 Possible role of local organizations 

to check illegal fishing practices.
A community-based approach to CRM 

entails not only assessing specific area con­
ditions, but niost importantly, building local 
organizations which would play a decisive 
role in such management. Necessarily, policy
and program recommendations must be gen­
crated through continuing consultations withfishermen's organizations and community 
residents, as well as development agencies
working in their behalf. 

Level of Community Perception 

As discussed above, it is perceived that the 
economic gains derived from blast fishing
and cyanide fishing outweigh their negative 
consequences to health,peoples coastal 
resources ant law enforcement. In this 
recgarl,it is recommended that a massive 
eucational program he conducted focusing 
on the short- and long-term effects of both 
types of fishing. The program should be pri­
manly addressed to all fishermen, fishing
commnities and other beneficiaries of 
coastal resources. 

It is furtherecommended that the program 
incorporate the followirg:

I. 	 A multimedia approach to reach as 
many people as possible and create a 
strong impact on them. The program 
can include short radio dramas in thevernacular, jingles, comics and short 
seminars at the village level. 

2. Emphasis on the dwindling re­
sources of Lingayen Gulf; the ill ef­
fects 	 of trawling, cyanide fishing, 
pollution, mangrove destruction,
fine-meshed nets and blast fishing; 
and the factors which put stress on 
coastal resources (e.g., fishing 
methods, population).

3. Fishermen's organizations and the 
local government involved in dis­
seminating relevant information. 
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Coordination among different gov-
ernment and nongovernmental agen-
cies. 

Law Enrorcement Measures 

The enforcement of existing laws on ille-
gl fishing practices is ineffective law 
glfishimen pacices isck ieftive. awb
enforcement agencies lack patrol boat.s and1 

logistics to police the fishermen. Through 
bribery, the apprehended blast fishermen 
often evade prosecution. According to the 
fishermen and law enforcers, the bribes are 
easier to shell out whereas the punishments 
are quite harsh. 

Although the sale of dynamite anti sodium 
cyanile is regulated, supplies are readily 
available, given the right connections. Then 
there are the trawls which continue it)operate 
near the shore in spite of ihe 7-ki ban. 
lPoliticians, acting as padrino, often intervene 
in behalf of their constituents in exchange for 
political support. 

Thus, it is recommended that law en­
forcenent be improvcd. The following 
deserve immnediate a tention: 

I. 	 The capability of law enforcement 
agencies, such as BFAR-CLES, 
must be upgraded through the provi-
sion of adequate motorcrafis to in-
crease the number of patrols and en-
hance the coastal nobility of its 
agents. 

2. 	 Stiff' penalties are interided to serve 
as deterrent to illegal fishing prac-
tices. Ilowever, excessive harshness 
may render them impractical and, to 
some extent, less enforceable. It is 
reconmendlcd that these stiff penal-
ties be reviewel. Fines should ap-
proximnate the amount of the bribes 
usually offeredl/dclandled. Since 
small fisherincii are usially the ones 
involved in blast fishing aiid cyanide 
fishing, fines muist be "affordable" 
for them not to resort to bribery. 
Stiffer fines/penalties, however, 
nust be given to suppliers of' dyna-

mite and sodium cyanide. Laws 
should encourage enforcement 
equally and constantly, lessening the 
probability of pitying poor families 
if they are subjected to such penal­

ties. (It should be noted, however, 
that graft and corruption pervades all 
aspects of law enforcement in the 
country. The problem of illegal 
fishing is but a small part of this
system breakdlown.) 

3. 	 Enforcement of lawsn ust apply 
equally to trawlers. The 7-kin ban 
must bestrictly nforced. 

4. 	 Law enforccnt nust be consistent 

and coordinated. This requires 
mechanisms for continuing cooper­
ation among law enforcement agen­
cies and the local government. 

5. 	 Special awareness programs must be 
instituted for government officials 
and law enforcers concerning the 
deteriorating ecological conditions 
ofrLingayeGulf. 

Need for Alternative Livelihood Sources 

Many fishermen households live in 
marginal subsistence levels. There are mini­
real employment opportunities due to limited 
education and skills, and inadeqtate liveli­
hood sources. There is an urgent need, there­
fore, for allernative socioeconomic programs 
which will allow fishermen to live above the 
subsistence level. These programs must have 
complementary basic characteristics; maxi­
imize gains from coastal resources exploita­
tion; andi draw fishermen away from fishing. 
Thus, these programs should: 

I. 	 Introduce socioeconomic projects 
which allow the fishermen to maxi-
Inize their gains from coastal re­
sources exploitation. It has been 
documen ted in many cases (Smith 
1979; Acheson 1981; Szanton 1971) 
that the presence of several levels of' 
middlemen depresses the prices of 



61 fish, enabling them to reap the prof.-
its which are due the small fisher-
men. Using lessons from past efforts 
in establishing cuopera,,,es, these 
programs can help alleviate the con-
ditions of the fishermen. It is also 
necessary to look into the high
prices of capital inputs (e.g., en-
gines, fuel, gears). 

2. 	 Attract fishermen to jobs outside the 
fisheries domain. Although pro­
grams which provide additional 
sources of livelihood based on cur­
rent projects (e.g., pig and cattle dis­
persal, variety store) are not dis-
couraged, attempts alleviateto theconditions 	of the fishermen (and to-

condtiosth fisermn (ndo o-tally stop blast fishing) will be futile 
if they rest principally on these 
kinds of governm ent socioeconom ic 
programs,other 
search. It is believed that national
industrialization (dispersed through
ie countrysie) has more capability
in attracting the surplus labor in 
fisheries, and provides more stable 
sources of employment. These types
of programs also prevent further 

The Role of Local Organizations 

Although the ill effects of illegal fishing
practices concern the communities' livelihood 
ani future, CRM and conservation are often 
left to the hands and "expertise" of outside 
agencies. As a result, sustained action at the 
community level seems inadequate and 
Scatterel. 

There is a need, therefore, to build/support
fishermen's organizations for them to actively
take part in coastal management, in general,
and exert peer pressure against illegal
practices, in particular. 

The capability of community organizations 
to exert strong pressure among their members 
has been noted in many experiences (see
White, this vol.). These organizations are in 

the best position to monitor the actions of 
their members and identify the best forms 
and degree of sanctions against erring mem­
bers. They can become a forum for fishermen 
to discuss conservation, among other sectoral 
interests. They can become conduits for the 
educational (aimed toward the development
of ecological consciousness) and technoeco­
nomic programs (aimed toward the improve­
ment of their members' economic conditions). 

Critical Information Gaps 

Research on cyanide fishing is well in its 
middle phase, thus the following data are stillobgahrd 

I. Level of community perception. Theperceptions of both sodium users 
and nonusers have already been ob­

progams, 	 an d o everh e ere ptin o fhown asby ast e-ained. However, the perceptions of 
community members, suchthe religious 	 asgroups, local leaders(both formal and informal) and other 

work groups, should also be taken. 
2. 	 Role of the community. Members of 

the community either play an active 
or passive role in the regulation of 
cyanide fishing. Research has yet to 
come up with findings on the roles 
of community institutions, e.g., fam­
ily, church, local government, in theregulation 	 of cyanide fishing. Also, 
the study 	has yet to delve into thepossible conflicts between those 
who accept and practise, against 
those who oppose and do not prac­
tise, cyanide fishing.

3. 	 Law enforcement practices. Laws 
pertaining to cyanide fishing are yet 
to be 	gathered and analyzed. Are 
such laws really implemented? What 
are some of the strengths/weak­
nesses and capabilities/limitaticns of 
law enforcement agencies? How do 
the cyanide users evade arrest and 
punishment? What is the level of 
awareness of the whole fishing com­
munity with respect to these laws 
and sanctions? 
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Status of Coralline Resources in Lingayen Gulf 

LIANA MCMANUSa AND LAMBERT ANTIHONY MER1FZa 

McManus, L. and L.A. Mefiez. 1989. Status of coralline resources in Lingayen Gulf, p. 63-70. In G. Silvestre, E. Miclatand T.-E. Chua (eds.) Towards sustainable development of tie coastal resources of Lingayen Gulf, Philippines.ICLARM Conference Proceedings 17, 2(X) p. Philippine Council for Aquatic and Marine Research and Develop­ment, Los flaflos, I.aguna, and International Center for Living Aquatic Resources Management, Makati, Metro 
Manila, Philippines. 

Abstract 
Nine sites were surveyed aong [tiheweslem coast of 1.ingayenl Gulf to assess the Status of coral reefs in the area. 'liesludy showed the reefs to he in relatively poor to fair cottlition, having 18%-47%4, living coral cover. Reefs are degradedby hoth naturally wlcrriing factors and man-induced stress (such as poor land management, which brings about silla­tior, and (lestniclive fishing techniqtes). Blast fishing and the use of sodium cyanide for catching aquarium fish arerainpant ill the area. "lie destrutiofn of the reefs could cause a breakdown of their community stnrcture, as well is thoseof assxiated coral-doiminated comnmunities. Various inalagellnt schelies designed to forestall the desmction of tilereefs and ease tIhe fishing presure on the res.uirces are presented. Critical infrmntion gaps;are identified. 

Ji roduction 

Measurcs to help curb deterioration and toThe coral reels of Lingayen Gulf are year- prevent irreparable depletion of reelround sMrces of food and income not only resotirccs are clearly necessary to ensure theirfor about 6,000 fishermen (Ferrer et al. 1985) long-tenn productivity.
from Sector I (Fig. I in Ci.d:, et al., this vol.), This study has as its major objective thebtut for lhc rest of the 13,(X)O artisanal fisher- biological assessment of the coralline lal)ilaLsin the gulf as well. The reelIs represent a of the gulf, to serve men as input for tie formula­heavily exploited coaslul habitat that typifies lion of' a comnunity-bascd management
the rocky shorelines of most islands in the scheme for Sector 1, in particular, and thePhilippines today. B3ec:se of the reefs' gulf, in general. Along with ie economic andproximity to land, where a bttrgconing popu- cullural studies of the coral reef fisheries oflation continues to proliferate and whose the gulf, it is hoped that an integrated andlempd for fol and basic needs remains holistic manaigement of coral habiutLs can beigh and unsalisfied, degradation and unsus- ultimately achieved by, and for, the people of
ainable harvest of resources are imminent, the gulf. 

aMarirne Sciece ITstitute, University of tie Philippines, )ilitnan, Qurezon City, I'hilippines. 
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Met hOdS 	 important fish, here referred to as target 

species, and their numbers were obtained. 
Detailed habitat surveys in selected sites Fish which indicate lhe relative health of flhe 

located intSantiago and ('abarrnyan Islands reels, called indicator species (e.g., butterfly­
(Wig. I) \were made to determine the ahum- fish), were also cotunted. ()lher fish species 
danice of coraI reel I slih and Iex.rteniage cover were grouped according to limilics and their 
ol)hard anl solt ciorals, al ae, seagrasses and numibers were estiniated. 
mnacroinvertebrate, associKated with tle reef. The fish monitoring leam was followed by 
Fssenlially, tIhe suiicr.were cohndictcd a secoTd set of three to Four (livers (spaced 20 
based on the e-dological concept that habitats i apart along the transecl) who re'orded the 
ihlabl1ited by a lareeritrinber of living organ- lengths of each life-form and substrate type 
isnrs are in good colldilion, and vice-versa. (e.g., sand, rubble, rock, etc.) Iound alotg ihe 
The iiliClrwate'r stuv.'y method used was the line. ()rganisns recordel were live hard 
life- form transect ICt.clinleC adapted f'rom the corals of the Acroliora and atun-A 'ropora 
ASFAN-Austrliain Manual Of I labitat As- typ"s, delad corals, uracroalga and other live 
sessinClt (AlMS l()5).In Cadh site, three Or ivcrtchrates (including soft corals, sponges, 
Ioel' )1 ill I be.-relas tralnsect lilies etc.). Tlhe reel's were then clossilied (Comez 
(calibrated inlceltillCter,,) WC. laid ;alon01, the and Alcala 1984) into excellent (75-100(,1 
saneldeithl using, scuba. ( Minline was placed live coral cover), good (50-74.9(/ ), fair (25­
on 1ie 'Ceell'rt h.plhll while +,9.V;) and poor (less than 25%1" cover) con­at 2-3 Ill Of watr', 
twO oth'rs v,. 'ltp the reefl ditioi.c oil olo. lop 
ai6 aid 1) i|.,\teami Ot two dlivers I OcLTeede 
along the trniSctl and recorded the abln­
lanice. ofI i ilih within a 5 x I) x 1(0() i. Results and )iscussion 

COllin'(I. Si/ 'tiiitLes of co inerciall 
TIhe coralline resomrces of' L.ingayeii Gull' 

are concetIrated otl the western section 
(Sector 1). 'hese are located fringing tlie 

/ +,N r of' i,northvest ct.oastolitao, and the islanrids of' 
/7 Santiago, Cabarriiyan, and lhe lI lndred 

A i Islands. ('oralline communities are also lhitid ., .and , 	 in certain islands off Stial. The more exlen-I.-


sive reefs, fl\CV .,are Ifound mainly arnl 
' o . ,,, .theSaliago anl ('abarruyan Islands. 

,,,. Niie sites (Fig. I )were surveyed lor reef' 
S..... conditiot (i.e., three along Santiago Island

K ,! arid six adjace.nit to ( dbiarruya'i Island). Santi-
Catxvrryan I ago Island, the nortlhernimost OI the group, has 

anl extensive reel platlorm reaching nip to 2.5 
Skill ailng the nolthern anI nrt licasterI'll coast. 

4\ luxuriant growth of sealrasses hlnlalts 
,. 2 ,,', 	 the relatively shallower reel' flat from its 

shoreward inargin to di hs Of' abou .3.5 il. 
1'"/
e reef flt is cut III tain sctions, partic­

,,,1,,1 ularly ii the north by relatively deep (0-5 iml) 
"lagoitn s/Chnai vilhl ablridance ol ceadlA A, t i.no. ,.. els am 

........ , I-bchil. A(ropora and massive I'orits and 
I/'vo/la. Rock mninnrids erniergerl t low wvater 
are lik'wise dispe'rsed along the north and 

I:. . \Vr.co ,,,..l (;till 'ii,ing: nrorthmeastern sections o'lthe reef. lowards the
 
Iitly Niln(ah1r htuit..li.lr outer reefl Irarginl is a rocky rim consisting of
Ivi',,k"'IIv 



65 consolidated rock and/or massive coral 
mounds, usually Iollowed by a gentle slope to 
a sandy bottom at 12-15 ni. Vertical droplofls 
are present in the northeaslern section of the 
reel'. In the east, the reef slopes gradually
from a rocky-corml inc zmne (covered by
brown algae) to about 9-12 iliwith coral 
comm tinii ties occurring on rock mounds in 
generally samly substrate. 

The Cabamrruyam Island rees are widest on
the nortlhern p ttions adjacent to Cagaltnyan
Island and in[fie south bordering the coast of 
1latiarao. As in Santiago, (ie shallower sec-
riors (particularly on the norlh) are fringed
by seagrass beds with rock monls and large
banks of coral rubble. The outer r,'ef Ihs an 
irregular rim. La.arge rtounds of coral and rock 

precdominate the northern section which grad­
uially slopes to 5-9 m. Although not very dis­
tinct, the southern reefs have shallow crests 
(0. I-I mi dcc) gently sloping to a sanldy
bottom at 3-4 li (with large rock/coral
mounds and table corals present). 'Fhe west­
ern rees, on the other hand, slope gradually 
from a narrow (500-800 in) grass flat to 
sand/sanll-rubble x)ttons wilh coral patches
existing on rock mounls. 

Percentage cover of the benthic compo­
nen isof tlie reefs surveyed is given in Tables 
I and( 2. Seven of the nine reefs studied are in 
relalivcly Iair condition. The reefs adjacent to 
Cabarruyan Island have relatively highcr
coral cover. Macalceng has 47% cover (for
both Iard and solt corals) followed by Sablig, 

Tahle I . Percenutage cover ,fthcnthiccomponent of reefs in the rne survey sites. 

ILive coral )e.d coral OthersSite I lard coral Sot coral Algae Living Nonliving 

Malinal) 30.3 15.1 13.1 3.4 1.3 36.3)ewey 10.2 1H.6 38.( 3.9 1.2 32.1N. Silaqtui 14.1 4.2 8.3 53.9 1.1 18.4Cabuingarl 39.9 3.1 16.1 I1.1 2.8 28.("landiyrg 29.8 6.0 33.1 18.2 1.1 12.0
Canioganl 19.7 8.1 13.6 5.8 3.0 49.9Sallig 35.6 1(.8 17.4 13.4 2.4 20.4
Micaleeng 42.4 . 7 18.5 21.5 2.2 10.7
latiarao 40.3 1.8 17.9 19.6 1.6 18.7 

Table 2. Live coral cover, reef cmidition and fish density in the nine 
survey sites. 

Site Live coral Reef 
cover (%) condiiion 

Malinap 45.7 fair 
Dewey 24.8 ix)or 

N. Silaqui 18.3 p)r 
Cahungan 43.1 fair 
landuyonug 35.8 fair 
Caniogan 27.8 fair 
Sablig 46.4 fair 
Macalecng 17.1 fair 
laliarao 42.1 fair 

Fish denst, 

(indiviiltals/1,((X) ni 2 ) 

334 

301
 

512 

277 

186 

113 

554 

346 

294 
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Cabungan and Batiarao with 46%, 43% and 
42%, rcspectively. Of the northern reels, 
Malinap had 46% cover, while the other two 
areas showed relatively poor coral cover 
(25% and 11 (). The si veys showed I 
dominance of encrusting IiOrms throughout 
tile with ;!nunl'r of sites having deadarea, 
corals ol tle massive, branching and foliate 
grovth forms. The lew branching species are 
Iiostly small anid requently foirid iii deeper 
waters. In areas wier,, large sectiolns1 tI[ie 
reel have been destroyed or damaged, there 
appears to be a shilt in the iype of' growih 
form (particularly from tile branching to the 
encrusting and subnrassive species). 

Several naiiiral IfatOirs (ranging l'r(liii wave 
action accompanying tropical sitoris and 
InonsOris, predators aind borers, cxlosure 
ieIt titles, etc.! are rCsponsilc for tlie 

destructior ltarge portions of the reefs. 
These niaal stresses are firther aggravated 
by hurian activities, such as land clearance 
(which exacerbate sillalion), and dlestrcc tve 
fishing techniques, 

The silly condition of Ile reels south of 
('abarruyan Island and tile Iundred Islands is 
nmainly tIle result of land clearance or del'or-
cstation along tlie costaI regiin of'Western 
Pangasinan. Ii'hiii i'l,: he conye'rsion of 

imi.ngrove areas into fisliohrds, rloslof 
which ire localted illtie 'l'anrbac Ilay area. A 
nuriber of rivers with heavy silt load (having 
tributaries Irom the delorested areas of tie 
Cordilleras) Crnply into lanibac Bay, which 
then flows towards tile this area.gulf through 
I atiarao, tie siltherniost of the sites, is 
niost turbid with sillcovering the substrale 
including tlrf algae. Similar conditions were 
observed on the northleastern rpassage 
(('angalryari) connrc tinrg 'annIbac IBay Ioi[he 
guliIf. 

Anmong tlie destructive fishing tihod, 
the Ise of' dynaiite aind sodiuim cyanide is 
tle riost ranipant. )bse rvations made 
(recording blasts while doing urnderwatcr 

The recovery rate of* devastated coral reel's 
varies according to the degree of desiruction. 
Periods of 10 to 20 years have been recorded 
for reels damaged by cyclones in Australia 
(I-ndean 1976) given that a sizable population 
of aldull/lial tire hard corals is still present. 
For reel's which have been :lfleeted by hmLnr 
aclivilics, sludies have shown (FldCan 1976) 
that recovery lakes tilelongest, if it recovers 
at all, ,,'onsidering that tlie general con(ition 
hIas already been altered. For instanrice, 
inc reased sill load in the water cholnn 
reduces the aoliuit olflight reaching lie 
corals, and smlothers tile respiratory and 
Ceding nIlechaniisill of polyps. 
The degradation of coral reels restills in 

the decline illailridarce of fish popLlatlions 
a.ssociated with this ecosysteri. P'relirminary 
iobservai ions indicate that reeIs %,ithl high fish 
diversity coiicides with those having rela­
lively better coral cover (e.g., Macaleeng and 
Sablig) and vice-versa. This ali":-rs to hold 
for all sites, except for I)ewey which'appar­
ently has rclatively high fish diversity despite 
poor coral cover (25(/). Final aia!ySis of 
these observalions, howevyer, awail coiple­
tion of tlie data collection phase. F isli density, 
ilthe other hanird, courld iot be clearly corre­
lated with coral cover (TableI 2). ()nte, reason 

coul( be that tile fishedreels are excessively 
arid this overrides what possible correlation 
exists. It is likewise prol'able that tiledegree 
of correlat ion am ong sites vili relatively tile 
sarie aroLrrnt if coral cover would depend on 
the general growth Foriis of tilespecies. For 
instance, branchlrg types which have mnore 
surface area compared to the iassivc/sulb­
miassive arid encrustirg species would display 
higher correlation witlh fish abundance. 

A consCqlience of tlie deteriorat ion of' reef 
habitats is tihe breakdiwn of' its comiinity 
structure and associated ci iral-doIniinald 
corinitiinii ties. The resulting shift in coninu­
ri y struet ure is characterized by a prolifcra­
lionoiif less preferreid species, boI econoiii-

Iransces) indicate ai average (f IiOur to f'iwe cally and ecologically. 
explosions per hour during good weather. 
Olher destructive Iiig imethods include tihe Management Proposls 
karokod (a.drag seine operated in shallow 
coral reef areas) and karkar (a dredge used to The naiagenint of' coral reef's, especially 
gather slllIs on seagrass beds). those which wre heavily exploited, involves a 



67 thorough understanding of the fisheries from 
the biological, economic and cultural per-
spectives. The following proposals are tenta-
tive in that integration of recommendations 
from other studies has yet to be achieved, 
Biological findings largely form the basis for 
the recommendations below. 

Policies and Management Strategies 

Management is guided by policies which 
define the rationale and targets of interven-
tions. For the proper utilization of reef 
resources, the following policies are pro-
posed: 

I. 	 Resources management should aim 
to sustain and enhance the produc-
tivity of coralline habitats. 

2. 	 Resources management should ac-
crue to the artisanal fishermen the 
optimal and sustainable benefits that 
can be derived from coral reefs. 

Panayotou (1982) stated that the rejuvena-
tion of traditional community rights over 
coastal resources may be the best possible 
management option for small-scale fisheries, 
Such options can be conceptualized within 
the existing socioeconomic and biological
framework of the fisheries in the gulf'.
Panayatou suggested the Iollowing steps: (I)
the explicit allocation of the resources to arti-
sanal fisheries; (2) the division of these 
resources ani)ng fishing communities; (3) the 
regulation of entry into the fishery; and (4)
the gradual encouragement of exit from the 
artisanal fisheries by creating more attractive 
alternative employment opportunities, 

With respect to resource allocation, PID 
704 (1975) provides for the jurisdiction of 
municipalities over marine waters "... 
included between two lines drawn prpenlic-
ular from the point where the boundary line 
of the municipality touches the sea at low tide 
and a third line parallel with the general 
coastline and thicc nautical miles." Municipal
coincils can therefore pass resolutions and 
ordinances affecting their defined territories, 
and which become effective upon approval 
by the duly designated department (currently, 
the Department of Agriculture to which 

BFAR is attached). Although PD 704 does 
not explicitly allocate resources found within 
municipal waters to artisanal fisheries, this 
may be adopted as a policy by municipal 
councils upon democratic consultation with 
their constituents. PD 704 grants such politi­
cal bodies the legal rights so.to do In this 
regard, the municipalities of Bolinao and 
Anda can pass such resolutions to achieve 
two things: first, to define the reef areas 
under their jurisdiction; and second, to allo­
cate such resources to their sustenance fish­
ermen. 

With respect to the division of reef 
resources among the fishing communities, 
PD 704 helps define the territories of Bolinao 
and Anda. However, within each are barrios 
governed by barrio councils, and further divi­
sion of reef areas at the barrio level seciis too 
limiting and socially counterprooLctive. 
Along with the division of resources between 
municipalities should be the formulation of 
mechanisms through which territories and 
resources contained therein are legally recog­
nized, and ownership thereof is enforced. 

Establishing community territorial use 
rights may be best achieved within the bigger 
context of strengthening and sustaining alter­
native livelihood. Currently, income-gener­
ating activities in the area (aside from fish­
ing) include shellcraft, collection of sea 
urchin gonads, processing of bche-de-mer 
and mat-making. To date, biche-de-mer pro­
cessing is very much lim ted by the severely
depicted sea cucumber rcsources. The activ­
ity may not be sustain:ed for long unless 
mariculture provides for an economically
feasible source of raw materials. A major
problem which besets these cottage-scale 
industries is the absence of a good marketing
scheme that affords reasonable incomes for 
labor expended in lieu of fishing, and that 
ensures a stable market for the goods. These 
indusf.ies are at pre.xnt dominated by
middlemen who pay min,ral prices for the 
goxls which they in turn sell at high prices.
Pilaps, cooperatives based on co-ownership 
of capital and equitable sharing of profit, can 
take the place of middlemen. Initially, aid in 
community oiganization and socioeconomic 
infastructure will have to be made available 
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hbefore viable coope, itives cin be esiablished. 
-rrors which abotnd 'rom many failurcs in 

Ili' cstIblisintcnl oflxcijclrativcs neecid not be 
replatd. 

I.1anagt'inenl of' tl' Sianiid Fisheries 

1taor 	rccl-baiscd j (hIIsliF' 1i ltOliill0 is 
Iihtcry for sigaitids. Siginids or rabbit''ishatihl 


;11'hIC;IVil\' C\h0ilC'd \'Ci-r4ln. NM'lirC" 
individials, known hca'hi as rangin ar, 

of' pow'r play is lolcralcd,' fishermen resent 
ile linmiihon oilfthcir fishingground and are 
quick to point out lhat stich rul is not isti­
ilcd lo1pi(otecl tile spawIcrs bit to fllrthcr 

tic int resis of the I'sscc. Furthcrmorc, they 
note that baklad owners are culprits in 1tc 
decl it'of tihlIishicrv because fhcir corrals 
indiscrimilnllly captllrc spawnrs and non-

The 11lhwing rc tindi nd li or tilt 
susainabilifv of [iew sicanid I'ishry is in line 

ciill iniilylv 	 of1territorial usc rights asI\ Ikh corrkls hI/kold). Jti\c'-with tic conc'cpt 
0 	 iiiiw niotilIiltliilc'Ior '/i. arc ]rivc'txl 

b ia al.mta sci ncs 

d'1lhw ,iat'iitls procc'sscd 
I t ch 	., 1Uh O, g i ct , (b llnd 

smllI a.lc' 
ito fillh4 \aIttcc (t'fl1). 

sOCIOCC'1cii1ii of 
i~th r\a iccr c'ial ItoIh't la ioiilofl fc 'asi-

bic and icallic lliallnauc'icill niasrilcs. Th' 

l' biolo 1iid 	 'l ile 

liavc't of bcrriNcd Iciniacs during Itcir 

spmrl.v oli bcds to dcc'rrunscarass 
*icI",A'ipio)cs i 1ni10 biological IilIIt 10 hi 
foim,-Icriii riability of both Il' barauli.and 
f Ibd,m listrics. Such pritilicc is CXICClI.lVd 
b, dcpinVciit o1l to c(I long 

il,rii 


/ik/aI1,' c'lit 
Ith' [itll,' IhCw 1ilicirimil, csp'.-4f spaW 

CiJl 11ihaln!ic ciNtcrni iigcs of Santiago 
shiald. .\ltliotfh licriuci intuilvc'l, utnder-

\;11d ihc itC'iiIou1ns c;ilcliiiig grlVidrcOl o1 

Iciiilc' on dic cltll ;ibillidacc of sit,o auiit(k1 
Ihic tack of forniil and inloritnl sanctions 
ca:iil i sCiISC Of cclhogicalovcriidcl iMiiatc 
propIlicly. 

otal andl! conflictls Ihicccono'icll p~lagilc ' 

sl.iiil I licr\ ' ( 'urrtilIV.I Iisticrics l 
,,licrc a/a/d arc" [tacci'd lleIcascd ouit by 
ipubliC biddilng. bitdcrs,1[tiIic'nl niatti-
rally. a1C Ilk pronii Minl f Iflticnlcifi/cuS 
W1Int ii ic'aJ, iich as t 50,)0fb to pay I'or 
;I\car" Ic;,c. tidi corrals buill )I)i tIh' lots 
arlc" b titicricn Viholrlt'ct'ltl policc¢iicit. 
sconininippari tin Ibroi1i t c Ihew payItfrm al0 50(1 
:1thiClish Ic'ncrailcd 1litlc csscc. )utring 

soawnicr illis x'ciur for (lays dir-(\which si\ 
itI,cacti itcw iii lrotf111 tcbiuary tiroiigh 

SCc'lli bc r I i to i l ih) 'C'C ­i 

her), fislicsriict arc no1)t allowcd Ito calclh 
ba~rlai in \\ilillt a ccllaill aribillary dislancc 

Iuit lutci fisl coNri a llhiOliiu:I i , Ilc'il ti1tl 

JI lic, inut fr oni1 

hbit A2.1X)US$1IX)88 : = 

cnvisionc(1 to 1w cxcrcmscd by a c'nintilnily:
I. ih un ic i pa li ty of Boli al s told 

I li it (wlc ,awhcrc aklad can be 
sct tipin ordcr to allow a biologi­
ctty siglnilicanlt nimibcr of qawirs 
to reach thcir brc'Cd iig glOtilld s id 
cnsurcl S Sk akc of i' fishicry.

2. 	 stionhf Ic -ishtcricslots I.'ascd to 
coastIl barrios rathcr lhal to indi­
viduals. I1fltwrc arc iorc barrios 
thlan lots, il'leasc can be rotated 
ycarly. Rotation of c"ascitolds 
umto1111o11g prtc­barrios will p)r)m1oi' 

lion of' Sp..wnr, Is'icnln 

wotiltikc in c oftilltimaitcc 
catch wl ,- Ithcir lint coitcs. 

3. Trhosc whit own !cascs can exact i 

'raction o1 fIhwclich froui fisicrfuOlk 
of' other barrios, ile' actual sharing 
scht I'or n'1il1 fmcwhich lorinulatd 

by ih0 appropriate councils. 
4. 	 The, liiciins (df Ilh0fish corrals, 

ctspecially Itic Icngtlh of (and anglc 
bctwccn) lcadrs, should be rcgl­
latcd to ciistrc I ccrtain brccding 
Stok sim' thaI cill iVitulalc tIhc 

area. 
5 'Tie iiicchialiisllis of plolit sharing, 

law etntorceiiict, and m'cralll ln­
agcntcnl sholdt he tolirotlighly 
worke'd out at Ilc Icvcl o1 tlew barrio 
councils (wilhl t;Irollg I'lollsupport 

niunicpi1't and ugmv­aitu provincialic ).tir e nnun lt 

No-access .uZIt s., 

'hc reel'Iflat atd stopc aras of ti gIll 
Ironi lolinao o tI HttIlndrt Isltands, and 

http:hbitA2.1X


69 beyond, to the patch coral communities of 
Telbang and Victoria, are heavily fished,
Apart from the I lundrcd Islands Manine Park, 
a proposal to establish marine parks in these 
heavily exploited grounds should embody the 
desire 	of coastal communities for self-deter-
irination. 


In formulating the proposal for 
n-access 
zones below, two things were considered. 
First, the proximity of' coasial villages to the 
ro-access zone areas was consilcreo. With-
out people who c:,:r effeet management, a 
narin park ca be realized. Second, areasnllrotr 
which arc less Iistied were identified. In the 
gulf, such ireas include lagoons of the back 
reef, Softie tf Wliich tcat nre (l.ial corals an(
very low fish densilies. Itrotcctior for ticse 
areas is theref.re rchabilitarive rahcr that 
preventive in nature. 

With ICsc cOirsidCrarions, the Ilagooial 
watcrs olf Barrio Piniabalian, l.abas an( 
luccro, encompassing rughly 1 kn12, areproposed tnmteras a ito-access area, excCpt If()rI1research tic sufer\isiun of the
Marine Sc ielrc? Irotitrote ( ResearUof'-MSI).
carine l'i idere Iat itirt e *per iSi Reutearch 
call include rchiliaLiv experiments such
iscoral Prior cihaice tfish recruiui,'ut,oYairslplar itioi ardto closunre meniCoof thieso 

arCas 	 to all ;orms of harves, a propriat, 
social igcp ration anl cnvironmenta ed Ci ­
6w11 ilelelpill die~ dbario cMiriciCl futero 
anilld I i illa Ia to s lyl i bseqClli I toilllitilte If-
ipropriate mianagecnt slratcgiCs (e.g., J)Olice 
power, pitivi e mrreasuires, fines, etc.). I g lsanction of hese I arnage enut'.easir 's by 
both he imincipal and irovircial govern-
iricirt bodics should be I1ade explicitly. 

Long-term Measures 

The ina nagei elit t coral reefs should 
incorporatc long-term comlponeits. In this 
regard, the fllhowing proxisals are worth 
considering: 

I. 	 A noiii orml 'nvirinmcital educa-
tion pro gram (e.g., sliel presenta-
tions, films, Icciire s, aid on-site 
underwater ituire trails) should be 
conductedl. This will allow for 

internalization of the desire tv safe­
guard renewable resources, the pro­
ductivity of which can be short-lived 
if improperly util7zed. 

2. 	 Transfer of alternative income­
generating skills (sucl; as those 
taught it, vocational schools) can 
help in the long run in the regulation 
of'total fishing pressure.

3. 	 Acceleration of capital influx to the 
area to facilitate step 2 through 
assistance programs. 

Data (aps 

The qluantitative determination of sustain­
able yiell for some commercial species is at 
present bcirg undertaken by tie field compo­
nct of the USAll)-fundcd Collaborative 
Research Support Program (CRSP). flow­
ever, there remains a riced to Obtain estimalesof sustainable production for the other 
species off finfish, molIluscs and seaweeds. A
1iNIajor constraint is the absence of large indi­
viduals which are believed to have beenl stltttvely overfished.

SLarge-scale experiments on rehabilitationof damaged reefs need to be unolertaken. 

"litsc should include research on recruihncnt 
i 
o 

I 
htrd coral Ipanilae and fish, as well asmliixs !) cinhianice recriitiient rates.I lforimatlion oil incomc derived from coral 

reef.s by fishermen and others involved in the 
marketing -*f reef-derived resources (e.g.,

iiddlcmicim, wholesalers, retailers, exporters, 
etc.) is lacking. These data are essential in as­
sessing the significance of corallinc habitats 
as a source of livelihood. Ilowever, it ni,,st be 
emphasized that pure economic valuiatioo ne­
glecs the ecological value of rees. Their 
contribution to ecological balance throughout

ticir entire life spanri should be taken into
 
account. ('urrently, UP-MSI is gathering (lata

oi catch froni various gears used for har­
vesting finlish and invertebrates froir which
 
estimates of catch rate, incoei and total har­
vest calr be obtained.
 

IlIlicre is a need to ascertain and inrlerstanid
 
pervading perceptions and attitudes pertain­
ing to reef resources (e.g., their finite nature
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and value) for tile proposed programs a feasible resource management scheme. This 
(educational, socioeconomic, ec.) to be presupposes that the desire for self-determii­
accepted by the target audience. This infor- nation has been internalized and that the peo-
Ination is also crucial in drafting a manage- ple's environmental consciousness has 
ment plan for Sector I. Ultimately, coastal achieved a level that can effectively mobilize 
villages (through their councils) should be their political xlies towards effecive 
able to make their own recommendations for coastal zone management. 
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Patterns and Levels of Aquaculture Practices in the

Coastal Municipalities Adjoining Lingayen Gulf
 

ADELAII)A PALMAa 

Palma, A. 1989. l'atteis and levels of aquaculture practices in tie coastal municipalities adjoining l.ingayen Gulf, p. 71­82. In G. Silvestre, lE,Miclat ard T.-E. Chua (eds.) Towards sustainable development of the coastal resources oflingayen Gulf, Philippines. ICI ARM Conf.rence Proceedings 17, 2(X) p. Philippine Council for Aqualic andMarine Research and Develpnent, IL)s llafios, Laguna, and Intematinal Center for Living Aquatic ResourcesManalcnent, Makati, Metro Manila, Philippines. 

Abstrtact 
A survey of the aquaculture practices in eight coastal municipalities of Pangasinan was conducted from July 1987 toMarch 1988, covering 499 brackishwater fishponrds. 'lie survey revealed th:at most fish fanners in the eight coastalmunicipalities in IPangasinan practise milkfish mnoaocuture. Aquaculhure practices remain traditional, and inatagententis extensive with heavy input of pesticides. Average production is 9(X) kg/ha/ear. Ibis study focuses on the patterns andlevels of the aquafanning practices towards developing managnuemit strategies for aquaculture development in the gulfarea. 

Introduction 

Pangasinan is one of the provinces in fhc 
country endowed with abundant brackish-
water resources. In the past years, most of 
these have bcen converted to milkfish ponds.'
Chong et al. (1984) reported that milkfish 
ponds in the region were Ltnderutilized with 
an average yicld of only 800 kg/ha/year.
BFAR (1985), on the other hand, noted that 
the yield increased to exceed 1,000
kg/ha/ycar. Despite the reported increase in 
pond yield, thcre is obviots need for yield 

enhancement through appropriate farm man­
agernent. Before this could be achieved, it isessential to know the current slatus on the 
patterns and levels of aquaculture practices as
wcll as better knowledge of coastal land use 
and developmett trends. 

A series of fltrm surveys was conducted in
cighl coastal tunicipalities xtelndir from 
San Fabian to Bani (Fig. 1). The surveys cov­
cred 499 I(trms with an aggregate area of
1,628 ha, representing 12% of tie total fish­
pond area in the province (Table 1). 

allureau of Fisheries and Aqustic Resources, Marcelo Bldg., Quezon Avenue, Quezsm City, Philippines. 
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Fig. 1.Lingaycn Gulf, showing the eight coastal municipalities covered by the survey. 

Table I. Distribution of privately ,/ned brackishvater fishponds in the 
coastal municipalities of Pangasinan (fronting Lingayen Gulf) and the area of 
farns surveyed during the course of the study. 

Area (ha) 
Municipality Total area Total no. All Farms 

(kin2)a of fishponds fishponds surveyed 

San Fabian 81 324 279 33 
Mangaldan 41 71 157 45 
Dagupan 44 2.693 3,830 243 
Ilinmaley 50 3,721 3,728 258 
Lingayen 47 2,337 1,729 310 
Labrador 183 138 153 75 
Sual 159 61 112
 
Alaminos 167 305 1,200 281 
lHani 153 205 1,328 383 
Anda 91 137 881 
lBolinao 236 50 55 

Total 10,042 13,452 1,628 

al km 2 = 100 ha. 



Materials and Methods 

Reconnaissance Survey
and Site Identification 

An ocular survey of the coastal municipal­
ities was conducted to obtain initial informa­tion on the general condition of the coastal 
area and existing fishfarms. The results of theocular survey together with aerial pho-
iographs and the latest provincial land-usemaps wcre used to identify the distribution of
fishfarms in the gulf area. The study area was 
thus delimited to include eight coastal towns,
namely: San Fabian, Mangaldan, Dagupan,
Bininaley, Lingayen, Labrador, Alarninos andBani. 

The maps of these municipalities were re-
produced to a uniform scale of 1:20,0(X). The
northeasternmost point in San Fabian and the
northwesternmost point in Bolin::{ were
joined by a straight line. Straight lines per-
pendicular to this were subsequently drawn at
10 km intervals which were used as reference
lines in selecting the sample farms/stations. 
Sample size pr municipality was set at 5%
of the total number of fishfarms. Selection offarm samples was made such that 25% were 
along the road, 25% along the river, 25%/ re­motest from the river and 25% midway be-
tween the river and the remotest farms. 

Farm Survey 

A survey questionnaire was prepared to in-elude data pertaining to farm size, tenure,
operator's profile, culture system used, man-

agement and operation, and sociocconorljics73 
(Appendix 1). These were administered to­gether with personal interviews of the farm­
crs by the research assisfants of the ASEAN-UIS CRMP from July 1987 to March 1988. 

Results and 9iscussion 

Farm Size and Ownership 

Farm holdings are generally small; 10.6% 
are below 0.5 ha. The average size range is 
1.0 tc 2.0 ha. Most of the big farms exceed­
ing 5.0 ha are located in Alaminos and Bani 
(Table 2).

Aquaculture is basically a family enter­
prise with 88.6% of the farms privately
owned. The remaining are leased either from

the government or private individuals. Fish­
pond operators are predominantly full-time

fishfarmers (Fig. 2). Few iishermen, agricul­
ture workers and professionals (i.e., doctors,
lawyers, etc.) are engaged in farm operation,;.
Caretakers are employed in most cases. 

Fishfarming Practces 

A surrmna'y of the aquaculture practices in
Lingayen Gulf is given in Table 3. 

Brackishwater aquaculture consists mainly
of the monoculture of milkfish (81.6%) using
lunttb, labialC, or lumnu-lahlab as natural 

bFilarnewous grcct algae. 
cMicrobenthic complex of algac,zoxplankton, detritus, 

etc. 

Table 2. percentage distribution of the farm samples by size range (ha). 

Municipality <0.2 0.20.5 >0.5-1.0 >1.0-2.0 >2.0-5.0 >5.0 Total 
San Fabian 0 0 30.0 20.0 30.0 20.0 100.0Mangaldan 4.8 9.5 23.8 33.3 14.3 14.3 1W.0Dagupan 2.0 9.9 22.8 29.7 31.6 4.0 100.0llinmaley 0 6.1 27.6 31.6 22.5 12.2l.ingayen 100.00 16.3 25.8 28.6 23.8 5.5 10)0Labrador 10.5 10.5 23.7 28.9 21.1 5.3 100.0Alaminos 0 0 0 17.2 20.7 62.1 100.01l111i 0 1.8 34.5 25.5 38.2 1t0.0 



Fish former 

Agrnculturni 4.2%worker : /4.8%-/ 
Others 5.4% 

1.4%Profesvoial
i e. doctor, 

kovyer, etc.) 

Fisherman 

Fig. 2. Distribution of farm operators by principal occupation. 

Table 3. Percentage of fishfarms utilizing various aquacuture practices in Lingayen Gulf based on data collected covering the period July 1987 to March 1988. 

Aquaculture practicesCulture system Fertilizer Pesticide Supplemental feed Artificial feed Average yieldMunicipality Monoculture Polyculturr User Non-user User Non-user User Non-user User Non-user (kghaayr) 

San Fabian 90.0 10.0 90.0 10.0 100.0 0 20.0 80.0 0 100.0 744
Mangaldan 100.0 0 95.2 4.8 100.0 0 19.0 81.0 0 100.0 488
Dagupan 95.1 4.9 90.1 9.9 99.0 1.0 23.8 76.2 0 100.0 947Binmaley 70.4 29.6 73.5 26.5 96.9 3.1 56.1 43.9 9.2 90.8 1,090
Lingayen 98.5 1.5 93.2 6.8 100.0 0 48.3 51.7 1.4 98.6 888Labrador 97.4 2.6 92.1 7.9 89.5 10.5 60.5 39.5 2.6 97.4 725
Alaminos 100.0 0 100.0 0 100.0 0 75.9 24.1 3.4 96.6 1,122Bani 98.2 1. 98.2 1.8 100.0 0 80.0 20.0 1.s 98.2 1-266 



75 food base. Polyculture of species combina-
lions such as milkfish-shrimp, milkfish-
siganil, shrimp-siganicl and nilkrish-shrinip-
siganid is practised by few farmers in 
Binmaley. Managenient of most of lhe farms 
is extensive. There is no standard stocking
density. The runber of stocks is d(lcrminled 
by tile immediate availabilily of fingerlings 
and the financial capability of the airnner,
rather than tile optinimt carrying capacily of 
the polI. 

Liming is never practisel. Farmers believe 
that little hardens lile xnd soil. Since most of 
tile farms are old, there are no pirblenis of 
soil acidity. Ilowever, apart fronl reclaimiilg 
acid-stilfale soils, linie also serves to sanlize 
tile ponid. Besides, continuing use of organic 
inanure ten ds to make pond(s acidic. The use
of linme shouhl be encouraged especially in 
shrillp lls. 

Fertiliz/ers and pesticides are among tile 
Most co0nn Iioll r inputs. The most com-

11n)n types are chicken manure, and chemical 
fertilizers such as urea and 16-20-0 (N-P-K 
ralios) while Bresian, Aqluatin and Gusalhion 
are th,. iiore frequt.indly used pesticides (with
isolateo cascs (If Cllrine use). Ilowever, there 
is a hig her rate of pesticide (98.f ) than fer-
tiliter use. 

II the stildy conIucIted by ('hung et al. 
(1984I), inlensive fcrtiliier ',pplication was 
I*0und to Ie directly proporlnal to increased 
yield. Comparatively, the ole of pesticid' in 
increasing production is rather indirect. It 
clilinlates ipon1,ial predators anl grazers,
thereby allowing lile natural Ioad to b o.om. 
Organo-chlorine pesticides pcrsisltent,are 

nonli(clegradlalle hat-soluble. ()ngano-
bI( 

plhosp lates, oin ifit- ()lher hand, are Iiotlegrad-

able but take tile t( hvdroli/, and require
alkaline p1l (lBrovn 19,7). Alkaline I, v-
cIs are Ieast expeted Irom life bracki, Valer 
ponds since liiing is an alien practice.
-ventually, Persislten anl undissolved Ix'sti-

cide residues sink down Io the gulf. Apart
Iroinl their role fi pridclion, tie impact of 
pesticides in the environliient and the poten-
tial llnger ithey posw to the consuilling pnblic
and lte Iishuariluer ctannot be overlooked, 

SuppleIiciilal fceding witlh rice bran and 
hIunot is IlImaclised by thC big farnis froni 

Binmaley to Bani (Table 3). Artificial feeds 
are seldom uscd. Average production for the 
eight mttnicipali ties is 900 kg/ha/year and 
falls within the low-level intensity (Chong 
1984). Fig. 3 gives a comparison of tile pro­
duction levels of the eight municipalities. 
Average production is highest in Bani (where 
high input levels were also observed) and 
lowest in Mangadan. The highest prxluction
is attained in Dagupan and Binmaley, but 
low-yielding farms in these two areas were 
also among tile lowest observed. This shows 
the disparity of management practices among 
farmers in the same area. 

Management Recommendations 

Aquaculture development should be 
gearel towardfs input intensification rather 
than area expansion. Rather than converting 
what little is left of the estuarine area into 
ponds to expand ixnl aq tac ilt rure,maricul­
lure should be dcevelopcd in ordcr to sustain 
atluaculture expansion and to preserve the 
natural state oflingayen Gulf. 

Appropriate aquaculture technology 
should be ficld-testcd to increase the produc­
tion of existing fishlmd units. Among the 
identified viable technologies for testing are 
the modular system of imilkfish nionxulture 
and shrinip-milkfish polyculture. 

Mariculture should be developed as a sup­
plcmenal liveilihcol for fishermen. Oyster 
culture has a big potential 1r development.
The availability of resources and culture 
techniques makes cage culture of siganids in 
tlie area viable. 

Development shouldlibe approachced at the 
grass roots level. lnasmuch as lie target lien­
eficiaries are Ile traditional, small-scale fish­
farniers and/or ()w-incoic fishernien, fiel 
testing of, tle identili ed t(chnology should be
conducted within their own farns/areas
where they can be trained more cffectively on 
the technology, while increasing their in­
comes. This should initially include operators 
identified during the survey anl fishemen­
cooperators endorsed by the local govern­
met as members of a duly recognized fish­
crinen's association. 
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Fig. 3. Comparison of the farm yields of the eight coastal municipalities covered during the survey. 

Data Gaps 2. Studies of more efficient techniques 
in the collection, handling and 

Intensification of aquaculture calls for lev- transportation of fry; 
els of higher inputs. The following research 
needs, among others, must be given priority 3. Quantification of the extent and cf­
to bridge tL, gap between existing technol- fects of pesticide pollution in the 
ogy and increased production rates: gulf; and 

I. 	 Identification of fry grounds and 4. Formulation of a viable credit 
quantification of their potential to scheme for intensified aquaculture 
meet the demands of the industry; production. 
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Appendix 1.Survey form used in the evaluation of patterns and levels ofaquaculture practices in the Ungayen Gulf
 
area.
 

1. (eicral Ilonnatijr 
A. Type of fishfann 

-ishad -. Seaweed farmi
 
-- Oyster farm 
 -Others 

barrio
I. Site of farn(specify sitio, andmunicipality) 

Sa1w Iarrio Municipality
C. Accessibility offanri (by road,trail. etc.) 

I), T7r'ure status
 
.... nrirvtclmitn i Id 
 - Others (specify)_. (ovcrrnllint
[cased 

J. orilof irgali/lt llon 
Su--Singlrpripriiiorlip .Government institution 

----lrari"n
ri.ll, .. Private institution
 
__....C rpralll 
 Others (specify) 

F. Nan of owner (if dllferent fisroinolrator) 

Address 
fi Namreiofoiiratr 

II (',cupaii.rr prior t, flraf .,i .....
 
_ Agri ilitiral f(trincr
 

- - Profcsrirnal (errgriii'r, lawyer, rl.tior,etc.) 

Alnra.% in a |limhrnran
 
Orher, (,ifi,
rl) 

Fillitnt 

A nlrhltid
 
1 	 ('orplex 

1. Ageol firrljusl-------years 
2. Total areaor1ilpd.. ... ha 

a. l)scvr ed ha 
Ii Uerlviplje-l Ila
C. Abandon ed. ha Why?


I lavrthepond, hcenidle before? Ycs/io.
 
If yes, why? .... ........ 
.
 

3. IFanii layout (4ttli lanr layoii 	 irisrurg ntiniher arid positionifl pomds water controrl gates, water supply canal,
sortc% of withr, riads, etr ) 

II. (ther types of litilni (Ih t0iage, sean eed. stylcr, etc.) 
,I. Age if tan, -r,-r ) 

2. 'lital arca- Ia
 
I3 Iai'l a)otil arti layrot)
(aitan|l 

Il. 	 Il-rifarmng iPraictire 
I %hlir/p.llul re Yes/rno (Inlcir(Ic). 

tial )car, il t.Iiof in'lir 

Milklii i uhilrn. 
 )var, Shiritip ultur.e yearsStgaiirld rntrithr ) ir ( Othiers (specify) . ...I Are )oilarir i%ith atryrI ti irhllo trig ishfanig terhniqule/operalio1? 

Yes No Sinite, hen
 
a Ali Iritr ,trion
 
b S. k Ilirliloli...i l 


( SlosrIstairhr
 
It W ater sthratge 
 -..-.
eI ' ahri airll srs ..... ... . . . . ..
.	 .
 ..... 

I Naturallrtrtli '--.............. 
 .................
 
g,Sulliciirial lrdl"ig .
 ...................
 
h Atrlir al lce mlnirg 

.
 .
ilturd rlesigir 	 . .. 

. ­

k Ponldp l,'.uilt i. I Poilda i lig 	 ... . . . . . . . . . . .. ... . . . .. .... . ...
....... .. -.... 
.... .- ..
 

in Prlil l/llon.u.
 
..
1

11Pitt airsptrirltitr , ntrtil--- -

5 II t' titillItt hlrllontg Irlrlaririillg tei |liiues, give piarticilars.
 

a ili le lli'aill
 
Kind Ioihnili'er .Soit, Unit 
 Qiiaililyf ia Msile it ipplication 

ell'il 
 cost
 

)(rgaliri(I 
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2) 	 Inorganic 

i, the InaIunun?3) 	 Is the qulltity of rauh fcnli,r alpplied Yes/no. 
It ys, 	 Ate YOU alr3ady o()Itjttt/Ing your tivration? 

II nt,. lAhy?. . .... ....	 ___________________ 

h. PInd hitting 
Kind ucd SutLe Untit (-t Quatity/la appliLatNidl 5,f n 

L. 	Pest and p. Mdattr contoil 

Pestlpredalor C"'sinittil Ilc-asUrrs/ I tst Qtatitity a.1lird Unit Soutrce
1


'I. SuppletntenAl cesMig 
Kinl if ldfeed Sc rI ml|ttoy. Quantiy tjsed Nilhle si applicattitt 

c.Artejal reeditg 
Klttd it Ll Sintrts, 111tt1...I Qtutantitytcd Muh'of applicatitn 

f.Watcr exnchangelfrvshening 
Sounotcsirwater Msde of cidlaunge reqt el. y 

g. Soti analysis
 

Reult When Ily ;iott Cost
 

h.Water anal)tsk 
If:sudl Whcn By Oimt ('ust 

Are )-wt tlonlit o r lsttum %itur trgulatly c>'iio 
;ur" Ye'/no.
 

If >"e 1,elai1
 

I) (* havu p hlkti l iit 1%41("atri' 

]filhl
iPsranutitlt Ii (ooslAiad 

pit 
()ilCrt(slti 1)) 	 . . . .
 

i Natural lIlfithg 

I 'I isutit lit li.tiwfti to 

munA~ihJ-d \, it It fi, tgdo ),,,IIIn hr Ah~t-ol'/ilg .1Ii holl tllrm tol? 

P ....... .._ 

r .. ... _ Jkl 

h t 1 i t 	 ,iif)I 

6. 	 I y/fingrlitg Iis i i'lltiiit 
SouIc Motslh'ilvI tsjsis If sX i 1 oltllttlittsF vri'ttss-e ll in l 



7. Stock manigement and production (1986) ofpond fishfarm. 

Species and Stocka Ttul Food Duraion of Croppi'g,'.r Sie (pc) Production 
phase of culture Natural Supplemental culture (ftsh~kg) (kg) 

Kind Quanttry Kind Quantity 

a. Milkfish 

Nursery 

Transition 

Rearing 

b. Siganid 

Nursery 

Transition 

Rearing 

C. Shrimp 

Nursery 

Transition 

Rearing 

d. Others 

Nursery 

Transition 

Rearing 
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H. I liow do you harvest your products? 

__ 	 fly cast net 
By use ofbag net with gradual draining of psmdwater 
fl__y scining 

- - ByB gill [ctling 
Others (specily) 

siisilli
9. I lotirlleti doiyou liuarvcist itlc crotppinig reaSon? 
O. e(totalharvrst) 
Fvcry 5 dly, 
Others (s cify) 

Ill. What ptosilal~evehtetlni~liuli th))oil riph)? 
..... Washing 

., hlng ari,Imig 
.Others(spi I I) 

yinlchiangel )ir 
II) c. -l? W hat -nil o tiange-? -- ... 

II. llave otelil line over the )cars ofli shfanning? Ycsuiho. 
- . ............... ....
 

12. 	 Have youleiwuicriii'rd 3ll) los¢-eslinage tinylmr Iiihfanns over the last live years? Yes/no 
Cly- - - - - - --....If )cs, s'pIW -	 - - - - - - - - - - - - - - - ..... . 

nnelllllt.I~tniney-ssilike.n tInnliiilili' loireshliivlag.hrIse 


+

lishlannug, do ysii use n Iv in 

If yes.spwirily---------------------------............. 
13. Apart Irou it )l fur t pur m¢se'?Yesiio 

1.1 Do y'iu cuuniih'npl¢3ie l11llnngI, iulllilg tlhCeFrSW IS, Or Aler ilulslnesVenrllelt'?YeS/no 
11yes.spcVily 
SitL,ic ________-
Iluuses vtlilir ... 

--- esni 
l~teason .. . ... 

IS B'uniluiiru llluileI1.. Priotum1oi inpills; 

a. Ipi-alring utliIr slhpiulil ln) 
[tell Quantity Cost 

Salanues'wagui- - __________ 

Insurance 
Olher lenuellis 
Mainlernani aid repair 
ir)/fingedlug _____________ __________ 

Innorganic fctili/er 
InertucidesPCL itle 

Feeid, 
Rentak 
IuCl 

Other cspeises ---­

h. 	 InptI Quantity Cost 
Sick/scud 
Culture plit cage 
Fcrd 
Fuel 
O thler surolies . . . ... ... .. . .. . .. ­

SAlarnes/ages 

IV. S"'i-'eillmlnui. Ifnorinallm (Irir Irill lishl0arning or othrs,wie) 
1. Total liumelwr O fuermlulin thefamily ..... .. . 

Mlernher 	 Age liducatiinal lt uiFut lunlile/pArt time/ 
allallnll wasonail it the flir 

I lmuhond 

(hlilrt ahive I0 years il age Ill'Ing in the1a.ni 

Others 

2. 	 Woulld )iut stuihit' )otell 
--------a l-ull tune lilisirilu1.Tl tir 

.. . . .... r I'Allt e hnhipiu l onpiralh 
4, If you srca part tune i~ntaiar­

mmA 1-'rge riuuticr ol huuutshlay 
...... A ,erage /ttoth. ..... nruliebtr oh uly 

4 II youlaw; harth tn 	 uan ui henanS ncae iidit 
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81 5. Io the pais three years,",hat have bear your lann yield/hlajear! 

a. Flrhpond culture 
Milkfish 
Year PnrtucLtion 

area 
No. 

stocked 
Ni. 

harvested 
PeaA g Kg/ha G ti/bad 

and your 

1984 reason 

1985 

1986 - --­

b. Shrimp
Year PIrolumun 

area 
No. 

stocked 
No. 

harviried 
'cs/kg Kg/ha (;tiVhad 

anid air 

198.1 reas"'I 

198.5 
1986 __ 

C. Sigarid 
Yer I'Proltion 

area 
No. 

stocked 

. 

No. 
harvested 

I'clkg Kg/ha (hGoillbad 
and your 

19811985. reasont 

1986. .. . . 

(. 

d 
e. 

(i 

I Irobtair higher , vld. di ),u think )ii shouild devite note Ime to lihfanriing? Yes.io.'hat an the i her cirIiraiiir/eiirctlwin for ei'ng ale it atluevc higher yiclds'i?
h-rc ultures) icnoiis 

a 1;:,h cage
Year Si/e anidfta 

iol cag,/lot~ 
S, Cies Nr si.ked Quantity Pcs/kg 

19815 
I 9ht5. .. ..-

Ic 98 1 Oyitier InililtS, 

1986,
1985C, 	 Seaceed [driinig 

d 	 Oth 
IQN8IiiIb(lier, 19 8 5 

1986
 
I 955 

_....___ 

ithl1ii 5-.r r 1- l Ic Std .mi )iii StarIcil li lifitnit,,'!. 

learil fir I, I to "il4 
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.... . . (; l ,trT~littll tl l V~t, au4 t 

+lho rrai1, t'+he' mtip,r d't lmltol rt'gattirng |ain1 ol,toltllns 

1 2. 	 111-19116, -IA+lie[..... ]ge III)MI............ %m derived, frinn ylxj fish f Other inctxne sourmes?
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", N ltplcifiar 	 . . . 1, Second~ary crop ,l i it , rii.i. 
13
I'1 

w ht11 
Whl lit'ra

,h-1 (M, 
.
,h +,t 

atrm
[0
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I5. 	 Is harvest dome it) coucide with cxpected higher prices!
 
Yes/no. Ifno. rhy?_
 

16. 	 Do yu thirk thereiscisnpetion with other Species? Yes/no.
 
If yes,s by?.
 

V. Institutiinal faramieters 
1. 	 Are yo~uamanlier ofIany of the firlfs ing? 

Orgarnatirsr Name Since when Bfenefit derived 
I ishie ries 
Assrtllaiism 
Coslcralive 

2. 	 \Ahai doN 011Ihnk ahi t youtrpresent fisheric orgaiiations' 

3. 	 Are you illing th Iorrow money for any if the follit ing
 
[ail produ tioi puro.es? . - - - -. .
 
Corsurnmpiorn purpose..s' - - -- .
 

fhildrrn's educational nrds?.... . . .. .. .. . . ..
 

Otherssecf) 
4, What ctsardierti tig iporLhAis rnovations?are your art. ruds/fehningjs c orfrrots Inputs sir mtake neorsiary fas 

of1milrriur5. 'hatit t) ,'.';, arriee/assulrarc dotyouhsr. for (reire irivterririg urnrinpruivng perit~irm' sir 

increasing inputs? . . . . . . . . . . . . . .. . . . . . . . . 

6, 	 Iflve yo tIorer tron? Ycslrrrever ird |onisry fur farm pridirt| 

Year SrOliIce Arunt (ollatreral Arrririiitior PIuruiow 

T Have yorruever hid lie srh ises$iiei crisiiftulnis tlet fNo I?s Yesno. If yes. , hat ielefris (rave yiu gained? 

Io wi did ysnucc irie t hire rut IscionsuItanir/rchlhnit air?. .. . .. .. .. . . .. 
IlIrtwir cIth(Iid I I -utyrrr aundItsrhos tung?. . . . . . . .- . .. .-.. ...... . . 

What fsishfrihs hrave L e. ..	 .1-iii ntcred?. 	 . 

If flate y'ir ever aiterider| any trainilng t iiiir <selernr im fris|lrannngt Yes+/riri I1 yes: 

imraiing coltwre/rsenar Sp-rirrur Wh\11en Rerarks 

9 	 Ilfae ysi eversi sctrw%,-I ur pri+hfitt iit rfra(Iti t nh fer1sv fIishfariers? Yes/ris 

If yes. efafusrare . . . . . . . . .. . . . . 

to. 	 Flis do rns r let Irirral ifonrTlatiir for iiptr-ing )siiir prrtliJcr-on? ­ttl r1i1 

II %'Vhatc...oarmirvolifved in i irlnug t1clnialf inrforrnanliiur
 
Irer Coss
 

12, Iafve yinu eve. oit l ntrdc s ls lt.+f any fIssffamurr g |x flsficatirsri? Ye r iri
 
If yes, ",hatare ifes? ......_
 

I w did yotu rtblairrthese? 

If 	 ir y .r.r.. u ..... 

14. 'hat fprolferns hive yiiu ra(tunircd tr marlteung your pirofhuce? 

Reference _ 

Date 

Interviewer­



Preliminary Results of a Water Quality

Baseline Study of Lingayen Gulf
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Aquatic Resources Management, Makati, Metro Manila, Philippines. 

Abstract 
A water quality baseline study was comducted in Lingayen Gulf to serve as a basis in formulating a general waterquality management plan for the area. 'Ibis paper presents initial results of the study based on data collected from 21 off­shore, estuarine and river stations between March 1987 and March 1988. General water quality parameters were deter­mined, mutely, hydrogen ion concentration (pli), tenpe.-ature, salinity, trnsparency, suspended solids and dissolvedoxygen. Nutrierts (nitrite-nilrogen, nitrate-nitrogen and total phosphorus) and heay metals (lead, zin'c, cadmium andmercury) were also analyed. The results indicate p ssible issues/problems related to siltation, domestic pollution andeutrophication from increased population/urbanization and various economic activities. "liree rivc,s draining into thegulf (Patalan, Dagupan and Agno) are deemed imporant in the formulation of a management scheme. Recommenda­

tions pertinent to the issues identified are briefly discussed. 

it rodIdoll area will serve as one of the inputs in the 
fbrinulatiot of a general water quality man-This bastlinc study of1lingaycn (;ttlf was .gmcrt~nt plan Ttte sltdy inclides examina­

inilialed ill rtespjots to t'ticcrn cxpressed by lion frot. sclc'lced siltesot tel f'olloving pa­
several s cltors oil lk'e deltrioratiotn ol walr ratncltrs: 
lttdtily the gill area. IPrlictitlar alltenlion Gcncral walcr quality chtaracloristicsItus, btt lrawtn to potlcnlial strtsscs gtntr- such as pll, tel)praturc, salinity,

atiel by Iatnd- and 'walehr-Ihiascd cttonto tic ac- Iransparcncy, dissolved oxygcn
livilics sttch as tining, agricttllrc, logging, (DO) aln(d suspetndcd solids (ss.);

,..!.w ttlltre and itthirial operations and in- * Nttrient ltvels in water (i.e., nitrite­
creased popttaliton density and ttrani/alion nitrogtt, NO-N; nitratc-nitrogen,

coasl (especially tiltillliet /ollt Agno-Bltcd N03-N; rtilolal phtosphorus, P04­
lha ). It'c waltr qtialitly prltic of fle gtilf 3); 

NIMarune St itric Inituth, I nivtrsity of the IPhilppincs, l)dimnan, Quezof, City, Philippines.

b1(lCARM, MC l). lPOB 151, Makati, Mtro Manilu, 
 Philippines. 
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8 Concentration of h:\'y meLls (i.e., 

zinc, Zn;Iklad, Ph; Cadmium, Cd; 
adl mercury, I 1g); and 

" Biological oxygen de'mail (lW)I)), 
coliforin andf pesticide levels. 

This paper presents initial results bsed on 
lam collected from 21 (Ishore, estuarine and 
rive r stations het.wen INlarc'ht )87 and 
March 188, covering gencral waler iuality 
parameters, heaivy tncials and nutrient levels 
(Fig. I ). 

Materials and Methods 

"i'ucre were 15 stat ions for olTshore aspects 
(located I,000-)1,50( nin rom the shore or 
rivernouth) and six for river characterization. 
OF the latter, three were localted at the mouth 
(i.e., estuarine) and three, I,t)(X)-2,50(O in ul)-
stream (i.e., river) of tle I'atalail- lued, 
I)agulUpan and AgIno Riv'rs. Inai rniion tin 
tIn" stations regarding existing land-use, vog-

iloqo,
Island 

Binaoaia
 
Point3N
 Q9Dewey IslandN 

etation and marinC/cstuarinc communities in 

the vicinity were compiled from previous 
stLudies and complemented by ocular surveys 
during the second quarter of 19)87. 

Quarterly collection of water samples from 
tle 21 stations startedl in the third quarter of 
IP)87. Waler samples were collccted at sca 
surface (I il bhlw surFlace) and nlid-dcpth 

Thvls. were in well-stopperciIhese store( 
polyethylene hottlk and Ipcke'd in dry i,-e. 
,<Samples for I)(Dleteriinaition were placed in 
11()) hottles wrapped in alnniinui foil. 
Sediment samnples were als(o collcClC(l in 
selIcted stations, stored in glas bottlcs and 
immtued iately frozcn. All samples were col­
lected during high tide which was estiniatedl 
using the tide and water current table' ( ihe 
Bureau o 'Coasl andic(xfctic Survey. 

Water qitmlitl piaranicters such as p 1, tcni­
pe ratnrc, salinity and Irai spareuciy were inica­
surd in yit. NI et liods ise(I to de termiine the 
other parameters were as1follows: 

A
 
l L C Lngonuya.iIsland 

nerano n 
?/,,..L..lng~yeriG/f .,Ao o~,,, 

~ gHundred .2 Damortis 
Island, 

3t 

1 / 01l • t 

Suflf 

Fi .1 L oaio AU'dthe~) 15\ilr(1.11 il'14m ,O l(lil lj;~ ;il 



85 Suspended solids were (cltennined
using APHA (1976) filtration mcti-
ods: 
N03-N and NO2-N levels were an-
alyzed based on methods in Strick-
land anti Parsons (1972);
Total phosphorous (P04/P03) was 
dletermined by digestion and read via 
a UV-Vis spcctrophotometcr (EPA
1976); 
DO was determined1by tie Winkler 
method (Strickland and Parsons 
1972); 
1Hcavy metals were pretreated fol-
lowing EPA (1979) methods and
read via atomic absorption spec-
trophotometer. 

Resulls and Discussion 
Table I gives a sunimarv of existing land-

use and vegetation features, as well as the 
marinc/estuarine communities in the vicinity
of the water quality stations. Previous stlies 
and ocular surveys of the area confirm the 
high density of human settlemcents along the 
coast and rivers. Refuse and sewage disposal
into the rivers and coastal waters is a prob-
lem, and is especially acute in the Patalan,
Dagupan and Agno River areas. Accuniula-
tion of solids ranging from biodegradable 
wastes (e.g., paper, vegetable/neal/fish 
scraps, plants) to persistent solids (e.g., glass
bottles, cans, plastic, rubber) is evident in 
Ihese places. I leavy deposilion of silt in the 
mouth and certain sections of river systems is 
apparem, 

'able 2 gives a summary of general water 

qltality parameters in the Lingayen Gulf area 

and the water quality standards of tie Na-

tional Pollution Control Commission (NPCC

1978) for fresh, marine and estuarine waters 

suitable for contact recreation and
fish/shellfish growth and propagation. For the 
wet season, data collected were during the 
third quarter of 1987, while for the (Iry sea-
son, both during the fourth quarter of 1987 
and first quarter of 1988. 

The p1l, salinity and lel perature values 
are generally within normal limits for marine,
estuarine an( river waters, aml variations are 
apparently due to natural causes. Typically, 

marine waters have pH ranging from 8.1 to 
8.3, while estuarine and river p-I values range
from 7.5 to 8.1 (Reid and Wood 1976). This
is because marine waters are rclativcly
strongly buffered and lightly basic. The upper
range of pH=9.9 (for Incrangan during the
first quarter of 1988) is the only value outside 
the expected ranges. All other pl-I values are
within NPCC (1978) standards. Salinity val­
ucs are typical, being higher (luring the (try
season and increasing from river to offshore 
staions. Temperature trends indicate an in­
crease from offshore to river stations (luring
the dry season, and vice-versa during the wet 
season. 

During the dry season, 85% of die offshore 
stations had DO levels below the NPCC stan­
dard of >5 mg/li. This improved during diewet season with 50% of the offshore stations 
meeting the minimum permissible level re­
suiting in a higher of 5.27 mg/l.mean All 
estuarine andi river stations had DO levels 
below die NPCC standard during the wet sea­
son. During the (fry season, estuarine stations 
in lPatalan-Bued (31)) and Agno (5b) exceeded 
5 mag/I, while Dagupan (4b) consistently
showed DO levels below this standard. This
led to a mean level of 5.09 mng/l for estuarine 
stations (luring the (fry season. For river sta­
tions (3c, 4c and 5c), only 40% of the dry
 
season samples for two quarters had DO lev­
eis above the NPCC standard. The Agno up­
stream station consi:;tently showed values
 
below 5 mg/l. Average DO level for

river/upstream stations during the (dry season 
was 4.0 mg/l. Shallow rivers normally exhibit 
high DO due to turbulence and mixing, and in
uncontaminmated conditions, should be near 
saturation levels. The low levels of DO ob­
served apparently indicate organic pollution
where the oxygen demand of oxidizable or­
ganic matter is high.

Most of the stations sampled have rela­
lively low transparency values. The highest
values were 4.8 m (Binabalian Point) and 3.0 
in (Cangaltiyan) (luring the (ry and wet sea­
sons, respectively. All river and estuarine
stations exhibited transparency readings be­
low the NPCC standard of >1.0 m during
both wet and dry seasons. For offshore sta­
tions, 60% had readings below the NPCC 
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Table I. Characteristics of water quality sampling stations in Lingayen Gulf. 

Marinc/estuarine Other physicalStations 	 Land use Vegetation communities structure 

1. Agoo Residential, agricultural Coconut grove, grass Soft-bottom Resort
2. Damortis 	 Residential, agricultural, Coconut grove, grass Soft-bottom None 

fishpond

3. Patalan River, including offshore 	 Residential, agricultural Coconut grove, grass, Mangrove Bridge, railroad 

fishponqd sparse mangrove, nipa
4. 	 Dagupan River, including offshore Residential, agricultural, Coconut grove, mangrove, Mangrove Port, dock 

industrial, fishpond, nipa 
commercial center5. Agno River including offshore 	 Residential, agricultural, Coconut grove, grass, Mangrove Bridge 
fishpond mangrove, nipa6. Sual Bay, including Portugese Point Residential, agricultural Coconut grove, grass Coral reef Port, dock, tower7. Lucap Bay 	 Residen'ial, fishpond Coconut grove, grass Mangrove Port, dock, towerS. I lundred Islands 	 Residential Coconut grove, grass Coral reef Resort, port

9. Coliat 	 Residential, agricultural, Coconut grove, mangrove Mangrove None 
fishpond


10. 	 Incrangan Residential, agricultural, Coconut grove, mangrove Mangrove None 
fishpond

11. Canga!uyan Island 	 Residential Coconut grove, grass Coral reef, seagrass Resort12. Sta. Rita 	 Agricultural, fishpond Coconut grove, mangrove Mangrove Oyster farm, saltbeds13. Dewey Island 	 Residential, fishpond Coconut grove, grass Seagrass Port, dock, tower
14. Silaqui Island 	 Residential Coconut grove, grass Coral reef, seagrass None
15. Binabalian Point 	 Residential Coconut grove, grass Coral reef, seagrass Port, dock, tower 



Table 2. Summary of general water quality parameters in the Lingayen Gulf area as compared to selected water quality standards for fresh, marine 
and estuarine waters suitable fot "contact recreation" and "fish/shellfish growth". 

Parameter Station 
Range 

Wet seasona 
Mean 

Dry seasonb 
&ange Mean 

Water quality 
standardc 

Depth (m) Offshore 
Estuarine 
River 

1.5 
1.5 
3.0 

18.0 
3.6 
3.6 

7.2 
2.6 
3.3 

0.5 
2.0 
1.0 

9.0 
4.0 
7.5 

3.6 
3.4 
3.9 

pH Offshored 
Estuarince 
River 

8.0 
7.9 
7.9 

8.3 
8.1 
8.1 

8.1 
8.0 
8.0 

7.6 
7.5 
7.3 

9.9 
8.3 
8.4 

8.0 
7.9 
7.9 

6.5-8.5 

Salinity
(0/00) 

Offshore 
Estuarine 
River 

12.0 
3.0 
0 

36.0 
26.0 
25.0 

29.6 
14.5 
12.8 

32.0 
19.0 
4.0 

35.0 
34.0 
32.0 

33.4 
29.7 
19.3 

Temperature 
(oc) 

OffsIzre 
Estuarii-e 
River 

29.0 
30.0 
28.0 

33.0 
32.0 
32.0 

30.9 
30.5 
29.5 

27.7 
28.0 
27.4 

32.0 
31.2 
31.6 

28.7 
28.8 
29.5 

Not to exceed 30C 
from natural 
tempcrature 

Dissolved 
oxygen (mg/I) 

Offshore 
Estuarine 
River 

2.85 
3.64 
3.54 

6.94 
4.46 
4.75 

5.27 
4.20 
4.14 

1.77 
3.48 
1.36 

6.20 
6.14 
7.67 

4.46 
5.09 
4.00 

2!5.0 mg/i 

Suspended 
solid (mg/) 

Offshore 
Estuarine 
River 

486 
217 
78 

7219 
1136 
1110 

1828 
564 
362 

1312 
629 
223 

5566 
2993 
1733 

1714 
1701 
1009 

Total solid < 2,000 

Transparency 
(m) 

Offshore 
Estuarine 
River 

0.3 
0.3 
0.3 

3.0 
0.5 

0.9 
0.4 
0.3 

0.2 
0.2 
0.2 

4.8 
0.5 
0.5 

1.0 
0.3 
0.3 

> 1.0 m measured by 
Secchi disk 

a Third quarter 1987. 
b Fourth quarter 1987 and 1st quarter 1988. 
c From NPCC (1978). 
d 1,000-1,500 m off the coastline. 
e Mouth of rivers. 
f 1,000-2,500 m upstream from river mouth. 

cc 
-a 
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standard during the two quarterly samples for 
the dry season. Transparency values can be 
correlated with the amount ol suspended load 
carried by the water colunn, and generally 
increase from river/estuarine areas to the 
open sea. Rivers with relatively high current 
velocity have relatively high turbidity due to 
scouring and resuspension of bottom sedi-
ments. Strong tidal currents have tile sane ef-
fect for coastal areas, especially where sub-
stantial inputs of silt and fine-grained parti-
-les from erosion-prone areas exist. 

The level of suspended solids is relatively 
high ol glOsrt 
headigh throughoty t e diOschorests g., 
nearthe vicinity of river discharges (e.g., 
Patahan-Bued, Dagtpan, Agno, SuLil, Ineran-
gan, Coliat and Sla. Rita) generally exhibited 
higher suspended solid levels although 
maximum values were observed in Dewey 
which supposedly is remote from ::uch dis-
charge point. Possible sources or these solids 
include particles from erosion-prone areas, 
chemical and mechanical weathering of rocks 
and scouring of die substratum du ring periods 
of high tidal current velocities. Other possible 
sources are discharges of domestic sewage as 
well as effluients from commercial and in-
dustrial establishments. The presence of large 
amounts of susl'nded solids, as in tihe case of 
most of die ;tations examined, decreascs wa-
ter transparency and reduces )O levels drci to 
decomposition of organi: mailer. 

Table 3 gives the average nutrient levels 
(N02-N, NO3-N, PO4-3) iii the 21 stations 
(luring tire three quarterly samnpling periods. 
The ranges in iean values were 0.18-34 pg/l 
for nitrite, 0.92-26 pg/I for nitrate and 3.27-
118 pi,/I for phosphate. These levels are rela-
tively high although NPlCC has not set defi-
nite limits/standards for thes, nutlrients, 
stating only Ihat thnc'e should "not be present 
in amounts as to catse deleterious or abnor-
mal biotic growth" (NI'CC 178). We note, 
however, dat ITA (1979) standards pre-
scribe a maxiunmni allowable concentr:ition of 
0.1 pg/I for total P in coastal waters. Possible 
sources of high nutriernt levels inclride do-
nicstic effluents and leaching from the soil 
and organic/inorganic fertilizers f rom farms 
andl( fishponds. For most of the stations, nultri-

cnt levels were highest during the third 
quarter which was the rainy or wet season. 

Concentration of heavy metals (i.e., Zn, Pb 
and Cd) in water for selected stations is given 
in Table 4. The maximum permissible levels 
based on NPCC (1978) standards are 2.0 mg/l 
for Zn, 0.05 mug/I for Pb and 0.01 mg/lI for 
Cd. All stations sampled gave zinc levels way 
below the NPCC limit. For lead, Silaqui (the 
control station) consistently gave he highest 
levels which exceeded the NPCC standard. 
Lead levels also exceeded the standard in the 

7atalan Dagupan stations in Juilyand mouth 
1987 and in the Agno station in April 1987. 
In the case of cadmium, only the Agno and 
l)agupan upstream stations in July 1987 
showed values below the NPCC limits. 

Examination resulLs of mercury concentra­
tions in sediments at selected stations in the 
Lingayen Gulf area are given in Tabl,; 5. At 
present, mercury is detected in the sediments 
in Patalan, Dagupan, Agno and even in 
Silaqui, the control station supposed to be far 
from river mouths which potentially carry tile 
metal. Since NPCC has not letermined per­
missible limits for mercury in sediments, the 
dla obtained are presented solely for docu­
mentation purposcs. 

The analysis of heavy metals was made 
because of historical episcxlic cases of con­
tamination from the mining activities in the 
upstream areas. Health risks involved in the 
presence of mercury in living systems are due 

to tie methylation process it undergoes in the 
marine ecosystem and its potential for bio­
magnification. Many cases of contai ination 
have been documented where the original 
source of mercury has ceased for several 
years and the metal is no longer detected in 
the water colun. Ilowever, sediments being 
good sinks of pollutants may still contain 
mercury showing its persistence over a long 
period. Ili some cases, bioarbation con­
tributes to the resuspension of mercury in 
water from tile to time. 

(Conclusion and Recommendations 

The significance of naintaing good water 
quality in the area cannot be, overemphasized 



Table 3. Average nutrient levels (ltg/1) at selected stations in Lingayen Gulf (1987-1988). 

Nitrite (NO2-N) Nitrate (N03-N) Phosphate (P04-3) 
Station 1987 1988 1987 1988 1987 1988 

Station no. 3rdQ 4thQ lstQ 3rdQ 4thQ 1stQ 3rdQ 4thQ IstQ 

A. Offshore 
Agoo 1 4.56 0.18 0.92 1.81 0.92 2.08 31.85 7.48 15.6 
Damoris 2 11.56 0.18 1.34 1.81 0.92 2.32 38.38 17.19 57.62 
Patalan. Offshore 3a 7.58 0.18 2.27 4.51 0.92 1.39 7.45 13.78 6.93 
Daguoan Offshore 4a 8.74 1.44 1.18 7.34 1.01 5.04 7.93 6.29 9.27 
Agno Offshore 5a 5.31 2.70 1.59 3.96 0.92 4.29 42.05 10.09 7.98 
Sual Bay 6 4.56 0.18 2.52 1.81 0.92 3.81 31.74 4.95 55.52 
Lucap Bay 7 22.01 2.70 0.92 16.61 2.70 3.18 48.44 5.90 6.23 
tlundred Island 8 7.58 0.18 0.92 6.15 0.92 4.19 117.80 4.30 15.92 
Coliat 9 34.20 2.70 2.61 22.28 14.18 5.04 25.39 4.30 31.64 
Inerangan 10 15.71 8.27 1.51 9.54 2.70 7.30 13.35 20.04 29.25 
Cangaluyan Island 11 6.82 8.27 1.09 4.33 20.30 3.34 7.35 4.11 8.43 
Sta. Rita 12 13.26 9.74 1.68 8.40 4.08 7.30 23.83 7.62 23.59 
Dewey Island 13 16.70 0.18 1.26 8.39 0.92 2.85 6.49 5.33 4.10 
Silaqui Island 14 4.56 0.18 1.09 2.08 0.92 5.13 29.61 3.27 7.23 
Binabalian Point 15 6.07 0.18 0.92 3.42 0.92 4.29 32.18 3.55 11.17 

B. Fstuarine 
Patalan Mouth 3b 6.06 0.18 2.78 12.98 0.92 5.58 15.67 66.92 8.90 
Dagupan Mouth 4b 6.75 4.08 2.36 14.21 5.47 4.09 29.74 9.25 6.84 
Agno Mouth 5b - 11.93 2.94 - 2.70 4.76 - 17.06 23.87 

C. River 
Patalan Upstream 
Dagupan Upstream 
Agno Upstream 

3c 
4e 
5c 

5.31 
15.74 

-

0.18 
20.02 

2.71 

6.73 
4.22 
1.60 

13.62 
16.04 

-

0.92 
7.29 
0.92 

6.15 
25.51 
3.28 

9.70 
63.75 

-

37.03 
39.43 
10.81 

3.54 
12.58 
15.73 

00 
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Tl'able 4. 1leavy metal concentrations in water (mg/I) at selected stations in theLingayen Gulf area.a 

Sampling data/ Patalan River Dagupan River Agno River Silaqui Island 
heavy metal Mouth Upstream Mouth Upstream Mouth Upstream (14) 

(3b) (3c) (4b) (4c) (5b) (5c) 

April 1987 
Zn <0.010 <0.010 <0.010 <0.010 0.014 
Ph <l.X) <1.00 2.71 2.71 3.33 
Cd 0.030 0.014 0.310 0.030 0.060 

July 1987 
711 <0.0 10 <0.01(0 <0.010 <0.010 0.036 0.010 <0.010 
P) 1.77 2.08 2.71 <1.(X) <1.00 <1.00 5.21 
Cd 0.052 0.040 0.,10 <0.010 <0.010 <0.010 0.070 

aMaximum permissible levels for waters suitable for "fish/shellfish growth and propagation" based on NPCC 

(1978) standards are 2.0 mg/I for Zn,0.05 mg/ for Pb and 01)1mg/l for Cd. 

Table 5.Mercury concentrations 
stations in the Il.ingayen Gulf area 

Stalion 

(3a) lPatalan River offshore 
(3c) Patalan-Ilued River fork 
(4a) l)agupan River offshore 
(4c) Dagupan River-Market area 
(5a) Agno River offshore 
(14) Silaqui Island 

given that Lingayen Gulf is a major source of 
fish and other aquatic products in the region. 
The assurance of safe and uncontaminated 
food cannot be overlooked from the lxint of 
view of both economics and human safety. 
The initial results of this study generally in-
dicated low water DO levels and trans-
parency and high suspended solids and nutri-
ent load. Lead and cadmium concentrations 
in water for certain sections of rivers are 
above the NPCC limits. These results indi-
cate(l the need for consileration and resolu-
tion of issues on sillation from mining activi-
ties and lenuded upland areas, pollution from 
domestic refuse and sewage and pollu-
tion/eutrophication from agriculture and 
aqtaculture runoff and effluents from com-
mercial operation. 

Siltation requires massive elfiors to refor-
est denuded upland areas. Thus, there is a 
need to: identify priority areas for rehabilita-
tion; conduct information/education cam-

(mg/i) in sediments at selected 

Mercury levels (ppm) 

<0.10 
<0.10 
<0.22 

0.32 
<0.10
 

0.24 

paigns to raise awareness of the problem; 
mobilize support for reforestation programs; 
reforest and sustain secondary growth in 
critically eroded areas; and devise a system 
for monitoting upland resource uses. For 
mining activities, there must be continuous 
and total containment of mine tailings in 
dams which needs frequent monitoring to 
prevent spillage or breakdown. Some mining 
companies have initiated conversion of tail­
ings into hollow blocks which has reduced 
the amount of tailings and increased liveli­
hood opportunities in the uplands. Encour­
agemcnt of similar efforts is in order. Mines 
must also consider increasing the quantity of 
solids recycled as sandfills and developing/ 
designing chemical treatment prxedures for 
their pondwatcr tailings. 

Pollution from domestic sources empha­
sizes the need to develop integrated solid 
waste and sewage disposal systems, particu­
larly for the highly populated areas in the 
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Agno-Bued Delta. Moreover, the following 
appear to be in order: 

• 	 Information/education campaigns to 
highlight the necessity of proper 
waste disposal; 

* 	 Creation of buffer zones along rivers 
and coastal areas where dumping of 
wastes is prohibited; and 

* 	 Formulation and implementation of 
proper land use, delineating residen-
tial and other onshore activities. 

The proper use of fertilizers by farmers 

and fishpond operators needs to be improved
further via effective extension services. Ways
to reduce direct discharge into waterways of 
"enriched" effluents need particular attention. 

Overall, there is the necessity for intensive 
and extensive monitoring of potentially haz­
ardous chemicals and environmentally sig­
nificant physico-chemical parameters on a 
regular basis. Development of the capabilities
of agencies or academic institutions in the re­
gion to enable them to conduct these studies 
deserves proper consideration. 
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Abstract 
This paper presents background information on land use patterns in the coastal provinces and municipalities adjoin­ing Lingayen Gulf. Geographic, climatic, hydrogeologic and related information are also presented, based on unpub­lished data and studies available in the files of the Ilocos Regional Development Couned-National Economic Develop­ment Authority (IRDC-NEDA Region 1), as collated from the various local units and regional offices of govemmentagencies in the area. Development concerns and relevant recommendations identified center around water quality, con­

flicting resource use, socioeconomic and cultural and institutional/legal issues. 

La Union and Pangasinan and fishing are important cconomic activities. 
They are considered relatively advancedThe coastd provinces, La Union and compared to other provinces in the regionPangasinan, bordering Lingayen Gulf are sit- because of facilities or activities like fooduated on the northwestern coast of Luzon or processing, cold storage, mine warehousing,on the southern portion of Region I (Fig. 1). oil depot, cottage industries and tourism. SanThey are bounded by the province of Ilocos Fernando, the provincial capital of La Union,Sur in the north; the provinces of Benguet is the administrative center of the region.

and Nueva Vizcaya in the cast; the province
of Nueva Ecija in the southeast; the provinces
of Tarlac and Zambales in the south; and the Physical Characteristics 
South China Sea in the west. These provinces
fall within latitudes 15040' to 16055' north Land area 
and longitudes 119045' to 120055' cast, and 
are approximately 200 kin north of Manila. La Union has an area of 1,493 km2. OfPangasinan and La Union are basically this area, 68% (1,020 km2) is classified asagricultural provinces where rice production alienable and disposable, while the remaining 

aNational Iconomic Development Authority (NEIA) (Region 1), Don Pedro Bldg., Pagdaraoan, San Fenando, La 
Union, Philippines. 
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Fig. 1. Region I and the coastal municipalities bordering Lingayen Gulf. 

32% (473 km 2) are public forest lands. On (31%) as public forest lands. The total area of 
the other hand, Pangasinan has an area of the coastal provinces of Lingayen Gulf is 

25,368 kin, with 3,721 km2 (69%) considered 6,861 km2 making up 53% of the total area 
as alienable and disposable and 1,647 km 2 of Region I. 



Topography 

The topography of Pangasinan is generally 
flat with some hilly/mountainous areas at ie 
eastern (Cordillera mountain ranges) and 
western (Zambalcs mountain) portions vith 
slopes ranging from 18% to more than 30%. 
An area of 3,998 kmi2 or 74% of the area of 
Pangasinan is covered by 0-18% slope. The 
remaining 1,370 kmn2 have slopes of more 
[hal 18%. 

The province of La Union consists of lands 
generally level to undulating and/or rolling 
with the hilly/nlointainous portions concen­
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Rainfall 

The total annual rainfall in Pangasinan is 
2409 mm with a monthly average of 201 
2,40 m m i fa o bere during 
ugustaimum rainfall mean of 582 min 

while minimum rainfall curs in January 
andleb ith a m cnr 8 anda13 

mnm, respectively. 
In La Union, the total annual rainfall is 

2,335 m, with a monthly average of 195mmr. Maximum rainfall is observed in August
with a rainfall mean 

rainfall withtrated in the intermediate ttnhilliesmof thlielmumm r, a 

of b43inra, while mini­

mean of 4 m n is ob-

Cordillera mountain ranges. About 51/( (763 
kin 2) of tile area has 0-I slope. The west-Mc4 
em border is a coastal plain of raised coral 
and alluvium (sand/clay) deposited by flow-
ing water and overlaying older sediments. 
This irregular co astal plain is narrowest SOLith 
of Dainortis, Sto. Tomas, and widest in the 
north at Balkioan, where it extends almost 15 
kill inland fron the South (hi na Sea. The 
eastern portion is predominantly il oltnaiiouIs 
(but lower in contour than the ('ordillera 
mountain ranges of' Benguct and Mouniain 
Province) with a linear north anld south ar-
rangenent. The highest peak in the province 
is in the municipality of Bagulin with an ele-
vation of 366 in above sea level. Other areas 
w\ith in elevation of' more than 2.10 ni are 
found in San Gabriel anid Burgos. The re-
maining 730 kin2 have slopes ranging fron 
18% to more than 30% 

Climate 

The Hemandez climate type classification 
of the Philippine Astronomical, Geophysical 
and Atmospheric Sciences Administration 
defines the climate of the two coastal 
provinces as arid (type E) and dry (type D).
The western portion of La Union is arid, 
while its eastern portion and the whole 
province of Pangasinan is dry. The arid cli-
mate is best described by the range of the Q 
values from I.(X to 1.67, where Q is the ratio 
of the number of dry months to the number of 
wet months. Dry climate is characterized by 
insufficient distribution of rainfall, with Q 
values ranging from 0.6) to less than 1.00. 

s in January. 

Temperatnrc 
The nican annual air temperature in 

Pangasinan is 27.30C. April and May are the 
h()est ionths with inmean tenperatnre of 
28.90C. La Union has a nican annuial air tem­
perature of 25.8oC. The average maxiinuin 
temperature is 230C while the average mini­
inurnl is 190C. The c(x)lest months are from 
August to February. May and April are the 
hottest months with 29.10C an(l 28.60C, 
respectively. 

Typhon 

The coastal provinces of Lingayen Gulf 
are shielded froin the northeasterly winds by 
the Cordillera inountain ranges, and to some 
extent, from the Pacific trade winds by the 
Sierra Madre mountains. Typhoons or tropi­
cal cyclones frequently pass tie area (luringthe southwest monsoon period. 

Water resolurces 

Precipitation is the source of all surface 
and subsurface water of the coastal provinces 
of Lingayen Gulf. These are distributed 
mainly by the rivers found in the area. Table 
I gives the lxation, origin and drainage 
location of the rivers in La Union and 
Pangasinan. 

Regarding ground water, La Union can be 
divided into two categories, namely: (1) the 
shallow well areas, where the recommended 
deptis are not greater than 20 in and the static 
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water levels are generally within 6 m below 
ground surface; and (2) the deep well areas, 
where the recommended depths are greater 
than 20 in and the static water levels usually 
exceed 6 in below ground surface. On the 
other hand, Pangasinan can be divided ito 
three ground water categories: tile two types 
of well areas above and the difficult areas, 
where ground water depths vary considerably 
and about ?5C yield nonproductive bore-
holes. 

Shallow k cll areas generally consist of 
recent geologic formations with slopes rang-
ing from 0 to 37;. Most of these areas (such 
as alluvial and coastal plains and river val-
leys) are located at elevations within 50 in 
above mean sea level. Compared to deep 
wells with tile same discharge and location, 
shallow wells are less susceptible to saltwater 
intrusion and can easily be sateguarded from 
bacterial pollution. Ilowever, they may not be 
resistant to the effects of fertilizer and pesti-
cides, particularly when constncted near 
ricefields. 

Deep well areas are generally sedimentary 
formations, )(Y2 of which are water carriers. 
These are usually located in slopes reaching 
ip to 10.; and at elevations of more than 50 
i alxve mean sea level. The waters from 

decp wells are generally good Ilowever, care 
must be exercised in limestone formations 
where calcium carhonates are the major con-
stituens. The aquifers are susceptible to Ipl-
lution caused by activities of human beings, 
animnals and others because the geologic for-
ilation norniallyIhas solution channels/caves 
where water flows as underground 
creeks/rivers. Such formation, therefore, has 
no considerable filtration and/or punrilying 
properties. 

Difficult areas have varying slopes, eleva-
tions and water depths. The water supply 
sources arc mainly replenished by way of 
sheared rocks (i.e., through fissures, cracks 
and crevices). The basic grains of geologic 
formations in this category are so arranged 
andosized that only a negligible amount of 
water can move (i.e., their primary perni­
abilities are near zero). Springs are generally 
found in these diffictilt areas. Although 
springs may have a minimal yield, they may 

be the only viable source in such areas. 
Shallow well areas are found along the 

coastal towns of La Union, while the deep 
well areas are found in the hilly/mountainous 
towns of the province. The static water level 
in La Union ranges from 0.3 to 20.7 m below 
ground surface, while the average provincial 
static water level is 5.6 in below ground sur­
face. The average discharge of the wells in La 
Union is 0.58 I/second and the average well 
depth is 21.2 in. About 500 km 2 or 33% of 
the provincial area is shallow weli areas. 
Deep well areas occupy 993 km 2 or 67%. 
The static water level for deep well areas in 
La Union is greater than 6 in. 

Shallow well areas occupy the central por­
tl:n of Pangasinan, while deep well areas are 
found in the eastern and western tips of the 
province. The difficult areas are found in the 
southwestern portion (Zambales mountain). 
The static water level ranges from 0.3 to 26 
in below ground surface, while the provincial 
static water level average is 6.6 m below 
ground surface. The average well discharge 
in Pangasinan is 1.41 I/second. About 48% 
(2,580 kin2 ) of tile provincial area are shal­
low well areas while 39% (2,1(X) kin2 ) are 
deep well areas. The remaining 13% (688 
kin-) are difficult areas. 

Natural drainage, which refers to the fre­
quency and duration when the soil is free of 
saturation, is a reqtlired( factor in evaluating 
soil suitability for hoth agricultural and urban 
development. 

Table I gives the II rivers which drain 
into tile coastal provinces of Lingayen Gulf. 

Internal drainage is moderate (due to good 
seepage) in areas of sandy soils. However, in 
clayey areas, drainage is poor causing the soil 
to have poor penneability and infiltration. 
Occasionally, because of flat topography in 
some parts of the area, external drainage 
problens occur such as surface ninoff accu­
nulation, river flooding and seasonal/ tidal 
flooding during heavy rains and typhoons. 

land Capability Classification 

Land capability classification for crop pro­
duction, human settlements, forestry and 
wildlife conservation, and fishfarming is an 
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Table I. Rivers in La Union and Pangasinan. 

Name of river Location Origin Drainage location 

Maragayap Bacnotan, La Union Santol, La Union South China Sea
Baroro 1acnozan, La Union San Gabriel, La Union South China Sea
Naguilianl/3auang 1auang, La Union 13enguet Province Lingayen Gulf
Aringay Aringay, La Union Tuba, 13enguet Province Lingayen Gulf
l3ued 	 San Fabian, Pangasinan 13enguet Province Lingayen Gulf
Mitura 	 Dagupan City 13enguet Province Lingayen Gulf
Agno Lingayct, Pangasinan Benguet Province Lingayen Gulf
Alaminos Alaminos, Pangasinan Sual, Pangasinan Tambac Bay
13alingasay 1olinao, Pangasinan Bani, Pangasinan South China Sea
1alincaguin Agno, Pangasinan Mabini, Pangasinan South China Sea 
Dasol Dasol, Pangasinan Burgos, Pangasinan Dasol Bay 

important guide for development planners the area of the province; in La Union, 392
and farmers in the km2area. 	The land capability or 26% of the province's area.
classes are as follows: On the other hand, severely floodable

1. 	 Classes A, B and C • areas suitable areas in Pangasinan cover 297 km2 or 6% of 
for intensive crop production and the total area of the province and in La
human settlements with 0-15% Union, 103 km2 or 7%of the area of the 
slope; 	 Unin, 103 2. 

2. 	 Class D - areas suitable for limited province (Fig. 2).
cultivation and human settlements The water quality in the coastal provinces
with slopes ranging from 0-8% and of Lingayen Gulf, specifically in the coastal 
15-25%; part of Pangasinan (Fig. 3), is affected by

3. 	 Classes L and M - areas suitable for siltation from the mining operations within
forest production and limited graz- the upper reaches of the Agno and Bued
ing with slopes 0-3% and 25-40%; Rivers (Fig. 4). The river bottoms are made

4. 	 Classes N and Y - areas suitable for shallow due to silt deposits. This ultimately
forestry/watershcd and wildlife con- causes banks to overflow resulting in de­
servatic n with slopes of 20% and structive floods. Siltation in the paddies has
above; and caused cementing action on the soil layers

5. 	 Class X - areas suitable for fish- within the root zone of plants. The complete
farming, salt production and wildlife cessation of soil aeration enhances the for­
conservation with 0-1% slope. mation and accumulation of toxic com-

In Pangasinan, classes L and Moccupy the pounds. This causes the death of soil mi­
largest area with 3,082 km2; followed by croorganisms that are beneficial to plant life
classes A, B and C, 2,059 km2 ; class D, 154 and the stunted growth and eventual death of
kim2; and class X, 74 km2. paddy rice in areas with thick sediments.

In La Union, classes L and M occupy the Another factor which crcates siltation in
largest area with 1,152 km2; followed by the area is soil erosion. Soil erosion does not 
classes A, B and C, 309 km2 cass D, 21 only occur 	within the two coastal provinces,Km2 ; classes N and Y, 9 km2; and class but also within the province of Benguet
X, 3 km 2. where the upper reaches of the river basins of 

Agno, Bued, Aringay and Naguilian/Bauang 
Environmentally Critical Areas are located. It is commonly caused by forest

denudation and land-use abuses like illegalThe area of severely erodable portions in forest occupancy, illegal and legal logging
Pangasinan consists of 958 km2 or 18% of and fuel wood production. 
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The Coastal Municipalities tal land area of 503 km2 or 34% of the total 
Adjoining Lingayen Gulf land area of the province. 

Within Pangasinan and La Union, 17 mu­
nicipalities and one city are located along the Land Classification and Use 
coastal area bordering Lingayen Gulf (Fig.
5). As of June 1987, the certified alienable 

In Pangasinan, the ten municipalities are and disposable lands (A and D) made up
Bolinao, Anda, Bani, Alaminos, Sual, most of the land in the 'oastal municipalities
Labrador, Lingayen, Binmaley, Mangaldan of Pangasinan and La ULioii. Tables 2 and 3 
and San Fabian; and the only city bordering show tie status of land classification in the 
the gulf is Dagupan. These units cover a total coa:qal municipalities of both provinces.
land area of 1,252 km2 which is 23% of the Based on the existing general land use 
total land area of Pangasinan. criteria of die Bureau of Forest Development

The seven municipalities in La Union arc (now die Forest Management Sector), the 
Rosario, Sto. Tomas, Agoo, Aringay, Caba, coastal municipalities have six different land 
Bauang and San Fernando. These cover a to- uses, name!y: 
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Table 4. Existing land use (kn 2) in the coastal municipalities of Pangasinan bordering Lingayen Gulf. 

Coastal Built-up 
municipality Land area area Cropland Grassland Shrubland Wetland 

San Fabian 81.3 3.2 37.9 31.0 9.2 
Mangaldan 41.0 9.6 28.9 - 2.5 
l)agupan City 43.6 6.5 11.8 25.3 

Binmalcy 50.3 1.5 21.8 27.0 
Lingayen 47.3 4.3 28.2 - - 14.8 
Labrador 183.0 0.8 14.7 133.9 29.2 4.4 
Sual 159.0 0.5 49.8 100.8 6.4 1.5 
Alarninos 166.8 4.8 110.0 43.3 2.0 6.7 
flani 152.7 2.5 56.9 52.1 22.4 18.8 
Anda 90.8 0.7 49.3 15.5 21.0 4.3 
Bolinao 235.8 1.0 59.8 34.9 139.6 0.5 

Total 1,251.6 35.4 469.1 411.6 220.6 115.0 

%of total 100.0 2.8 37.5 32.9 17.6 9.2 

Source: Bureau of Soils. 

Table 5. Existing land use (kin2 ) in the coastal municipalities of La Union bordering Lingayen Gulf. 

Coastal Land Built-up 

municipality area area Cropland Grassland Shrubland Woodland Wetland 

Rosario 70.0 1.2 33.4 32.9 2.5 
Sto. Tomas 32.4 1.0 17.7 4.3 2.6 6.8 

Agoo 51.4 4.9 30.0 7.6 7.4 - 1.5 
Aringay 122.1 3.8 29.3 31.3 28.2 16.2 13.2 
Caba 48.6 1.6 15.6 18.7 12.7 -

Bauang 71.6 4.4 10.5 9.9 40.2 6.6 
San Femando 1X.9 14.3 25.4 36.8 28.6 - 1.8 

Total 503.0 31.2 161.9 141.5 122.2 16.2 29.9 

% of total 100.0 6.2 32.2 28.1 24.3 3.2 5.9 

Source: Bureau of Soils. 

Development Issues and categorized into: (1)water quality, (2) con-
Recommendations flicting uses of marine and coastal resources, 

(3) sociocconomics and culture and (4) insti-
The issues relevant to the sustainable de- tutions/laws. Tables 6 to 9 elaborate on these 

velopment of the coastal zone resources of issues as well as on the short- and long-term 
the Lingayen Gulf area have been broadly recommendations to their resolution. 
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Table 2. Status of land classification in the coastal municipalities of Pangasinan bordering Lingayen Gulf as of 30 June 
1987. 

Coastal Land 
municipality area 

(kin2) 
(A and I)) 

Bolinao 235.8 
Anda 	 90.8 
Bani 	 152.7 
Alaminos 166.8 
Sual 159.0 
Labrador 183.0 
Lingayen 47.3 
Binmaley 50.3 
Dagupan City 43.6 
Mangaldan 41.0 
San Fabian 81.3 

Total 1,251.6 
%to total 100.0 

Certified 
alienable and 

disposable land 
(kin2) (A and D) 

184.3 
83.8 

114.8 
164.8 
96.8 
34.S 
47.3 
50.3 
43.6 
41.0 
81.3 

942.8 
75.3 

Total 

51.5 
7.0 

37.8 
1.9 

62.2 
148.2 

308.6 
24.7 

Classified lands 
(km 2 ) Fishpond 

Timberland development 

48.0 3.5 
7.0 ­

37.8 ­

0.6 1.4 
62.2 

148.2 

303.8 4.9 
24.3 0.4 

Sources: Region I Offices of the National Census and Statistics Office and the Bureau of Forest Development. 

Table 3. Status of land classification in the coastal minicipalities of La Union bordering Lingayen Gulf as of March 
1988. 

Coastal Land 
municipality area 

(km 2) 

(A and I)) 

Rosario 70.0 
Sto. Tonas 32.4 
Agoo 51.4 
Aringay 122.1 
Caba 48.6 
liauang 71.6 
San Femando 106.9 

Total 503.0 

% to total 100.0 

Certified 
alienable and 

disposable land 

(kin2 ) (A and D) 

66.0 
29.5 
37.2 
39.2 
43.9 
65.6 
97.9 

379.3 

75.4 

Source: Bureau of Forest Development (Region I). 

1. 	 Built-up area - residential, commer-
cial, institutional, industrial and 
utility areas; 

2. 	 Cropland - land planted to seasonal 
and annual/perennial crops; 

3. 	 Grassland -pasturelands; 
4. 	 Shrubland - lands planted to barn-

boos and shrubs; 

Classified lands 
(kin2 ) National 

Total Timberland park 

4.0 4.0 
2.9 2.9 

14.2 12.0 2.1 
82.9 82.9 ­

4.7 4.7 
6.0 6.0 
9.0 9.0 -

123.7 121.5 2.1 

24.6 

5. 	 Woodland 
lands;and 

6. 	 Wetland ­
fishponds, 
riverbeds. 

24.2 0.4 

- shrublands and forest 

swampy areas, saltbeds, 
mangroves and rivers/ 

Tables 4 and 5 show the existing land usesin the coastal municipalities of Pangasinan 
and La Unior.. Cropland accounts for the 
largest areas in both provinces. 



Table 6. Management issues and recommendations relevant to water quality in the Lingayen Gulf area. 

Specific issues 

1. 	Siltation from the mining operations 
within the Baguio mining district--
due to the tailings ponds which are 
usually washed-out during heavy rains, 
having the silt carried downstream and 
settled at ricefields and irrigation 
canals and/or discharged in Lingayen 
Gulf. 

2. 	 Accelerated erosion due to forest 
denudation, vegetable "truck" gardening 
and urban expansion in the gulf's up-
land watershed, 

3. 	 Increased urbanization within the 
coastal zone, especially within ;.he 
Agno-Bued delta, has caused pollu- 
tion to major river systems due to 
inadequate areawide drainage and 
sewerage systems. 

4. 	 Intensified farming within the 
Pangasinan basin and the use of 
technology packages involving the 
use of chemicals will adversely
affect water quality and salinity 
levels in the coastal zone. The 
expansion of irrigation facilities 
may lead to a significant diversion 
of freshwater from the coastal zone, 
resulting in the decline of fish­
eries production and increased sali­
nization of lowlands. 

5. 	 Uncontrolled human activities have 
resulted in the deterioration of 
water quality in the gulf. 

Short-term Strategies,programs and projects Long-term 

Periodic monitoring of the maintenance 
of tailings ponds to ensure their continued 
usefulness, treatment of mine tailings prior 
to disposal. 

Rationalizing urban development, especially 
within the Baguio area, through effective 
land use controls and shifting cultivation 
in forest zones within the watersheds of rivers 
linked to Lingayen Gulf. 

Providing buffer zones along riverbanks 
where waste should not be dumped. 

Expanding the use of organic fertilizers 
for crop production; identifying environ-
mentally sound ways of silt disposal 
or recycling from irrigation canals and 
ditches. 

Promoting proper use of environmen­
tally acceptable pesticides/chemicals: 
more farm testing on the use of organic 
and inorganic fertilizers; proper sewer­
age treatment and disposal; continuous 
water quality studies: identifying sources 
of pollutants. 

Accelerating the construction of 
San Roque multi-purpose dam to 
decrease mine pollution within the 
Agno River. 

Rehabilitating disturbed area within 
the watershed as a result of road 
building. 

Intensifying reforestation of denu­
ded areas within the watershed. 
Assisting concerned local govern­
ment units in increasing their admi­
nistrative and fiscal capability to 
plan and implement an effective 
urban development program, with 
cost-effective waste disposal re­
cycling as a major system compo­
nent. 
Preparing an environmental impact 
assessment for major dam and irri­
gation projects within the water­
shed of rivers linked to Lingayen 
Gulf. 



Table 7. Management issues and recommendations relevant to conflicting resource uses in the Lingayen Gulf coastal zone. 

Specific issues 

IIncreased tourist arrivals in places of 
interest (see Fig. 6) in the gulfarea may
generate more wastes and cause destruction 
ofmarine resources, especially coral reefs, 

2. 	 Port development may increase traffic 
of interisland and ocean-going vessels
in the gulf and may affect water 
quality due to increased incidence of 
oil waste discharge and other ship­
related wastes.3. 	 Conversion of swamplands and fishponds
into urban uses (Agno-Bued delta),
impairing their ecological value as 
breeding and feeding grounds for fish
and other aquatic organisms.

4. 	 Overexploitation of the fisheries 
resources in Lingayen Gulf has resulted into 
low biomass/stock densities, low 
catch rates/income levels and increased 
competition/conflict between and among
municipal and commercial fishermen, 

5. 	 Coral reef degradation has resulted in 
the breakdown in the reef structure, 
causing the decline in productivity, 

Short-term Strategies, programs and projects Longm 

Tapping local government units, hotel 
and tourist associations and other NGOs to 
help in proper waste disposal and control;
regulating or banning the harvest of corals,
shells and other marine products for commercial purposes.
Enforcing appropriate regulations regarding
dumping of ship wastes in nearshore areas;
preparing contingency measures for possible
oil spills from oil tankers. 

Enforcing evironmental impact assessment 
to future conversion of wetlands especially
within the Agno-Bued delta: expanding revege-
tation of manrove forests gulf area.within the 


Regulating fishing effort by establishing
"open and closed" seasons for fishing 
operations and regulating the number of 
commercial fishing boats; providing alter­
native livelihood to fishermen; educating
fishing communities on the effects of blast 
and cyanide fishing through massive multimedia 
approach; improving logistics for law enforce­
ment to patrol coastal areas; buildinrtfsupport­
ing fishermen's organizations to actively parti­
cipate incoastal inana,.etent. Establishing a CRM
council for Lingayen 6ulf.Rehabilitating scagrass beds: educating 
fishing communities on the effects of blast and 
cyanide fishing through massive multimedia 
approach; setting up artificial habitats to remove 
pressure from natural reefs: replanting mangroves
in affected areas to check erosion. 

Preparing comprehensive area­
wide land use considering the eco­
logical values of natural resources 
within the Agno-Bued delta.
 

Increasing opportunity cost in other 
sectors of the economy. 

Initiating coral transplantation ex­
periments. 
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Table 8. Socioeconomic and cultural issues relevant to sustainable development of the coastal resources of Lingayen 
Gulf. 

Specific issues 

1. 	 Many fishermen and other c~c,.:pati,'nal 
groups along Lingayen Gulf overexploit 
the coastal resources, 

2. 	 Sustenance fishermen of Lingayen Gulf 
generally suffer from underemployment 
and low income, 

3. 	 Cultural degradation is gradually being 
manifested in coastal communities, 

4. 	 TIhere is low environmental awareness 
among the coastal populace regarding 
proper utilization of coastal resources. 

Strategies, programs and projects 

Information campaign on family planning methods with 
feedback mechanisms to assess their effectivity; setting
 
up employment activities other than fishing such as
 
cottage industries, backyard agriculture, livestock
 
raising, tourism and aquaculture.
 
Setting up area-specific altemative livelihood programs
 
as showcase/pilot projects; intensifying nonformal edu­
cation programs; developing practical occupational
 
skills; expanding credit and marketing cooperatives and
 
associations.
 
Providing altelative livelihoods to fishermen;
 
intensifying nonfonnal education programs; counter­
acting negative effects of media by promoting and
 
properly developing and enriching indigenou3 culture;
 
enforcing laws against illegal practices; passing
 
barangay and municipal ordinances on the conduct of
 
persons (e.g., tourists) and activities.
 
Including environmental subjects in school curricula;
 
multimedia campaign such as on radio, tv, posters and
 
billboardq setting up habitat restoration projects such as
 
artificial reefs, sanctuaries, mangrove reforestation and
 
coral and seagrass transplantation to increase
 
environmental awareness.
 

Table 9. l.egal and institutional issues relevant to sustainable development of the coastal resources of Lingayen Gulf. 

Specific issLies 

.inited awareness and knowledge of CRM by tle 
local govenment units conceusct, 

2. 	 l.imitcd support frosi the local govemment units 
otl activitics related to the preservation of coastal 
resources, 

3. 	 Poor implementalion of cxisting laws and policies 
regarding fishing activities, particularly illegal fish-
ing, tiuc to lack f"equal application of laws; lack of 
clear definition oflhe respolnsibilities of agencies 
(law enforcers) involvcl in tihe protection of coastal 
resources; ald absence of facilities to protect coastal 
resources and it)apprehend blasters. 

4. 	 Lack of integration arrong agencies, resulting in over- 
lapping of funtctions and programs. 

5. 	 Absence of guidelines, laws or policies on seafanning 
at the national and local levels. 

Strategies, programs and projects 

Promoting awareness and education on proper CRM
 
at all levels of the govenment through trainings,
 
community organizations, etc.
 

Providing altmative livelihold assistance to fisher­
men, which inctdes an inventory of available
 
resources in the area; supxort services like market
 
and credit; and encouragement to local entrepreneurs
 
to support fishermen.
 

Strictly enforcing laws and policies against illegal
 
fishing practices; providing facilities to law enforcers
 
to protect coastal resources.
 

Clearly defining the agencies' role, functions, juris­
diction and resources to eliminate duplication and 
confusion arsong fishennern. 

Piloting policies made by the local government 
units at the barangay level. 
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Abstract 

One of the ways by which man responds to the various factors that impair the productivity of the coastal ecosystems 
is the establishment of artificial reefs. Tlhese aan-made structures, regardless of the material used and when submerged
in the marine environment, provide shelter, food and breeding ground to marine life. This paper gives an overview of the 
concept of artificial reefs, their use and potential benefits, and issues arising from their wide acceptance (in the Philip­
pines, in general, and in Lingayen Gulf, in particular). The populari'ation of artificial reefs in the gulf, coupled with the 
absence of a government policy on these projects, raises several issues on the: (1) siting, proper use, ownership and man­
agement of artificial reefs; (2) adoption of appropriate technology in constructing, monitoring and planning; and (3) de­
velopment of irnterscctoral coordination and linkages to avoid conflicts of interests. Major recommendations to resolve 
these issues are also outlined. 

Introduction attractors" or "fish hides" (locally called 
ramaor buya). 

Artificial reefs are man-made structures set Artificial reefs may be constructed from 
up in the marine environment to serve as various materials--scrap automobile tires, old 
shelter, source of food and breeding ground car bodies, rubble, cement or concrete blocks, 
for different fish and other organisms in the PVC pipes, sunken ships and barges, and 
absence of a natural habitat. Though some bamboos. Practically anything submerged in 
would limit the use of the term "artificial the aquatic environment which provides
reef' to man-made fish habitats in the marine shelter and food can concentrate fish. Several 
environment, others use the same term to re- factors have been documented to effect fish 
fer to artificial structures set up in the fresh- concentration in artificial reefs. Thig­
water environment for the same purpose, but motropism, or the desire of the fish to be 
which are more commonly known as "fish close to solid objects upon first contact, may 

allureau of Fisheries and Aquatic Resources, Bcn-Lor Bldg., Quezon Ave., Quezon City, Philippines. 

bCtrrcnt address: c/o Marine Science Institute, University of the Philippines, Diliman, Quezon City, Philippines. 
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account for the first appearance of fish 
shortly after artificial reef construction (Stone 
1974). The structure also serves as landmark 
or visual point of reference for fish when set 
up in a barren area (Ogden and Ebersole 
1981) and as tempoiary shelter where fish 
could take cover to conserve their energy in 
the presence of water current. But more im-
portantly, depending on die life span of the 
material used, arlilicial reefs provide shelter, 
food and breeding ground to fish. 

The fish feed on tie algae that have accu-
mulated on the reef surface within the first 
month of in,,tallation. Newly recruited juve-
niles also serve as food for bigger fish which 
eventually settle in the reefs. Within only two 
months, more and larger fish rapidly colonize 
the artificial reefs (Miclat 1983; Barreto 
1986). While some recruits establish them-
selves permanently and breed in the reefs, 
others depend on them only (luring certain 
life stages. An eight-month old artificial reef 
was reported to harbor a number of fish indi-
viduals and species equivalent to that of a 
natural reef of the same size (Stone et al. 
1979). Artificial reefs were also shown to 
contain 10-14 times more concentration of 
fish than that of a natural reef with the same 
area (Randall 1983). 

Artificial Reefs in the Philippines 

In the Philippines, artificial reefs are made 
either of tires or bamboos (Figs. I and 2). The 
first tire artificial reef was constructed by 
Silliman University Marine Laboratory in 
Dumaguete City in 1977 to monitor fish pro­
ductivity (Alcala 1979). The next year, the 
UP-Marine Science Center (now UP-MSI) 
conistructed another one in Bolinao, Pangasi­
nan, to study the succession of fish and ben­
thic organisms (Murdy 1979). This was fol­
lowed with studies conducted by BFAR-
Coral Reef Research Project (CRRP) on arti­
ficial reefs as supplemental fishing ground 
with the establishment in 1979 of its first tire 
artificial reef in Caubian Island, Cebu, and in 
Tagbilaran City, Bohol. In 1981, the first 
bamboo artificial reef in the cotintry was 
made by BFAR-CRRP in San Juan, Batangas. 

Experiments were carried out to improve the 
methods of construction; identify types of 
bottom preference; and test fishing gears to 
be used. These were done with visual census 
of fish recruitment and measurement of fish 
production as gauges of the efforts' success. 

Due to the interest generated by artificial 
reefs among researchers, fishermen, sports 
divers and other academic and social groups, 
BFAR developed background materials, 
defining the types and uses of artificial reefs 
and tie criteria for artificial reef establish­
ment (see Table 1). Then, in 1986, through 
the joint project with the Home Improvement 
Tulungan Program of the Ministry of Human 
Settlements (MHS) Development Corpora­
tion, BFAR came up with a mimeographed 
manual in the Pilipino vernacular which de­
tailed the procedures of tire and bamboo arti­
ficial reef construction, installation and 
costing. 

To date, more than 70 small-scale artificial 
reefs have been established in the 12 regions 
of the country (Fig. 3) with the launching of a 
nationwide Artificial Reef Development 
Project (ARDP) in 1985 by BFAR-Depart­
ment of Agriculture (DA) in a cooperative ef­
fort with government agencies (MHS, Na­

....
,.
 

Fig. I. A typical artificial reef tire module. 
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Fig. 2. Typical model of a pyramidal 
artificial reef bamboo module. 

Table I. Some criteria and considerations in establishing artificial reefs. 

Site selection 

1. Should be over I km away from natural reefs;
2. 	 Should be near an altemative food source (i.e.,seagrass beds);
3. 	 Should be constructed on a barren area of flat or gently sloping bottom of relatively good visibility; and
4. 	 Should be at depths (15-25 m) protected from wave action but still accessible to local fishermen. 

Considerations 

I. 	 Community involvement is amust to ensure success; e.g., the cooperation and understanding of the local fishermen.2. 	 Preconstruction dialogues, lectures, orientations through slide-seminar presentations among the local fishermen 
should be conducted. 

3. 	 A dive tearn with experience in artificial reef construction can help in on-sitc-sclection, construction of modules,
monitoring and research. 

4. 	 Establishment of artificial reefs should have specific scientific standards and should not be misused just to serve as 
promotional gimmicks for aspecial interest group.

5. Artificial reef projects must be based on the right perspective and understanding of their concepts. They should beconsidered as habitats where fishand other valuable marine organisms may seek shelter and food. Artificial reefs 
are certainly not mueant to replace natural reefs. 

Source: HIAR-CIRI, 1987. 

tional Environmental Protection Council), supplementary or alteniative fishing groundsprovincial and municipal governments, civic for sustenance fishermen in areas where natu­
organizations, village councils, fishermen's ral reefs have been extensively destroyed.
associations, tire companies and NGOs. This concept shall also serve as an entry pointMany tire or bamboo artificial reefs are for disseminating information on coastal re­
planned for construction and establishment in sources conservation. It is imperative to note
the different regions under the revitalized ar- that these artificial reef projects are
tificial reef building efforts of DA. The pro- community-based, therefore, endorsed to the gram has a long-range objective of providing people. By doing so, the fishermen (as target 
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Fig. 3. Sites of e BFAR artificial reef devcjoptnen project. 

beneficiaries) are made to realize that their on catch staistics measures the success of the 
direct involvement is essential in improving a artificial reef development. Some studies 
dwindling fisheries resource. They are en- show that a bamboo reef of eight modules 

couraged to participate in the construction, combined with a floating FAD or p~ayao (Fig. 
installation and repair, monitoring of progress 4) with a bottom area of' 254 m2 at 12 m
and protection of' ie artificial reef. This dept, could yield 900 kg of' fish. This catch 
system also develops in hemna sense of re- is from a four-montiffishing operation com­
sponsibility or their limited resources aeencing one year after artificial ree estab-

The national artificial reel program also lishment. Tih catch amounted to more than 
ains to consolidate ani moniorall other arti- P I,O(X)c with te cost of reef construction 

ficial reel' building efforts [such as those of' and maintenance place(] only at P1,260
the Central Visayas Regional Project (Barreto 1986). Of tkg88 species of ish 
(CVRP), Sillian University, an other recorded in t e artificial reef, 46 were of 

groups] to achieve coordinated artificial reef commercial imlxrtance. 
activities and management. Similarly, a large-scale artificial reef of 36 

tire modules (Fig. 5) with an area of about 
i,5(X) m2 at 20 m depth and five payao 

Case Studies on Benefits structures, recruited 41 commercially impor-

Fish recruitment monitored through un­
derwater observations and fish yields based C?21.O0 = US$1.0 

http:Pingasl.nn
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Fig. 4. Diagram of the artificial reef in Calubcub II, San Juan, Batangas. 

tant species (representing 50% of the total 
species recorded). Catch record for one year 
from this artificial reef anounted to more 
than 800 kg with a value of approximately 
1124,0(X) (Miclat 1987). This did not include 
fish caught by sustenance fishermen from the 
adjacent village which were not recorded and 
were estimated to represent about 30% of the 
recorded catch. Costs of reef construction and 
maintenance amounted to P18,000. 

Artificial Reefs in Lingayen Gulf' 

Of the more than 26 different artificial 
reefs constructed in Region 1, 15 are located 

in the Lingayen Gulf area. These are in the 
towns of Agoo, Rosario and Aringay in La 
Union, and Labrador, Sual, Bani, Agno, 
Alaminos and Anda in Pangasinan (Table 2). 
The popularity of artificial reefs in the gulf 
was a result of the two pilot projects in 
Barangay Tobuan, Labrador/Sual boundary 
and Agoo in 1981 of the Japan Overseas Co­
operation Volunteers (JOCV), BFAR Region 
1Office and BFAR Central Office. Kitamado 
(1984) reported that the area around Sual-
Labrador is the most feasible site for artificial 
reef construction because of its gently sloping 
topography, sandy-muddy substrate compo­
sition and the vastness of barren bottom. The 
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Fig. 5. Diagram of the 30-module tire artificial reef in combination with five payao as the site's buoy marker. 

Agoo site is also recommended. Most of Re-
gion I's arificial reefs are constructed under 
the BFAR-MHS cooperative effort. At pre-
sent, artificial reef projects in the gulf are 
being continued under the DA-BFAR pro-
gram with complementary activities by some 
fishermen's associations organized by NGOs. 

Issues 

In view of the absence of a government 
policy or guideline on artificial reef projects 
in Lingayen Gulf (and in the country as a 
whole), here are the issues that have evolved 
which warrant immediate attention before a 
massive artificial reef program is imple-
mented: 

I. 	 People are inclined to think that all 
artificial reefs are constructed for 
fishing purposes. Hence, these are at 
present fished uncontrollably. No 

distinction has been made between 
artificial reefs for fish catch im­
provement and those for habitat re­
habilitation. There is a need for such 
distinction. 

2. 	 Some Lingayen Gulf fishermen have 
misused artificial reefs as they did 
natural reefs, by using dynamite and 
sodium cyanide, among other de­
structive fishing practices rampant 
in the gulf. 

3. 	 Some private sectors clamor for 
ownership of artificial reefs or 
tenureship of portions of the sea 
where baklad -)r fish corrals can be 
established. Such a misconception 
arises from the notion that the artifi­
cial reef is a type of fishing gear that 
may be owned rather than an exten­
sion of the natural resources 
(particularly of coral reefs) which 
are communal property. 
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Table 2. Sites of I3FAR Artificial Reef Development Project (ARDP). 

Site Date of installation Materials used Cooperating agencies 

Ilocos Note 
1. Calayab, laoag City 
2. Puyupuyan, Pasuquin 

Ilocos Stir 
3. Salomaque, Cabugao 

4. Salomaque. Cabugao 

5. Becques, Tagudin 

6. Pilar, Sta. Cruz 
7.Calonghuyan, Candon 
8.Katipunan, Sinait 
9. Pug-os, Cabugao 

10. Narnjangan, C;1bUgao 
11. San Pedro, \'igaln 
12. lantoc, Naxacaji 

La Union 
13. Baluarte, Agoo 

14. llati, Rosario 
15. l)ulao, Aringay 

16. Nlindoro, Hangar 

Pangasinan 
17. Tobuan, l.abrador 
18. llaquioen, Sual 

19. Centro Torna, Iani 
20. lhoboy, Agno 
21. Iandan, Alatninos 
22. Cabungan, Anda 
23. Carot, Antla 
24. Sunip, Hani 

25. Cato, Ifanta 
26. Victoria, Alaminos 

Source: Miclat 1987. 

March 1986 
February 1986 

l)ecember 1982 

December 1983 

January 1986 

February 1986 
February 1986 
June 1986 
June 1986 
June 1986 
June 1986 
July 1986 

January 1982 

October 1985 
June 1986 

June 1986 

November 1981 
November 1985 

August 1985 
October 1985 

January 1986 
January 1986 
October 1985 

June 1985 
February 1985 

10 tire inolules (TM) 
10TM 

15 bamboo 
modules (13M) 

2 units midwater 

bamboo and tire 

artificial reefs
 
7 TM 

8 TM 
8TM 
I0 TM 
10 'TM 
10TM 
9 TM 
8 TM 

800 tires 

6TM 
10 TM 

10 TM 

8(X) tires 
I0TM 

6 TM 
13 TM 
13 I'M 
10 TM 
I0TM 
14 TM and 
I BM 
14 '1M 
300 tires 

MIIS, IBFAR (Region 1), fishermen 
Fishermen 

BFAR (Region 1), Japan Overseas 
Cooperation Volinteers (JOCV),
 
municipal council, fishermen's
 
association (FA)

13EAR (Region I), JOCV, municipal
 
council, FA
 

MIlIS, BFAR (Region 1), Samahang
 
Kabuhayan (SK/8 FAs in Ilocos Sur)
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Development Center 

4. The mechanics of management of operations), thus resulting in social 
the artificial reef and where that re- conflicts.
sponsibility resides within a certain 6. Lack of wide-scale information
municipality are still unclear, drives on concepts of the artificial

5. 	 Siting or location of the artificial reef among the coastal fishermen,
reef sometimes intervenes with other municipal government officials, and
fisheries activities (e.g., milkfish fry planners around the gulf contributes
concessions, fish corrals, baby trawl to differences in understanding the 
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objectives of artificial reef projects natural resource, for the main reason 
and brings about conflicts of interest that these are established to alleviate 
among different sectcrs. 	 fishing pressure on natural reefs and 

7. 	 Lack of technical know-how on arti- to augment the dwindling fish yield 
ficial reef construction, site selec- of the degraded coral reefs. 
tion, monitoring and planning has 4 Artificial reef projects should be 
resulted in the loss of artificial reef community-based and managed by 
structures. the municipal government through a 

8. 	 Linkages have yet to be developed legitimate fishermen's organization, 
among the different groups involved in coordination with the concerned 
in artificial reef projects in the Lin- government agency on fisheries. Ev­
gayen Gulf area. Disparities among cry fisherman should be encouraged 
these groups on project implemen- to join this organization. 
tation sometimes occur and become 5. The artificial reef sites within the 
detrimental to the success of a coor- gulf should be established outside 
dinated reef-building effort in ie the influence of other fisheries ac­
gulf. tivities (e.g., milkfish fry conces­

sions, baby trawl operations and fish 
corrals) so as to avoid social con-

Recommendations 	 flicts. 
6. 	 Massive information drives on CRM 

The above issues can be addressed by the (including the artificial reef concept) 
following: should be conducted for the coastal 

1. 	 Two types of artificial reefs should folks, municipal government offi­
be constructed in Lingayen Gulf - cials and planners concerned with 
those mainly for fishing and those the gulf. 
constructed in protected areas to in- 7. Technology on the establishment of 
duce recruitment of fish and other artificia! reefs should follow specific 
organisms and to contribute to scientific standards that will ensure 
habitat improvement, the long life span of the structures. 

2. 	 Fisheries laws on the use of coastal 8. Linkages among the concerned gov­
resources should also apply to artifi- ernment agencies, NGOs and fish­
cial reefs. Any form of destructive ermen's associations must be made 
fishing method should be banned. to have a well-coordinated and suc­

3. 	 The artificial reefs should remain a cessful artificial reef development 
communal property, just like any program. 

References 

Alcala, A.C. 1979. Fish standing stock and yield of an artificial reef off Bantayan, Dumaguete City, Philippines. 
Silliman J. 26(4): 253-262. 

Barreto, E.F.C. 1986. Fish recruitment with notes on productivity in a bamboo artificial reef. University of the 
Philippines, Quezon City, Philippines. 87 p. M.S. thesis. 

Barreto, E.F.C. and R.I. Miclat. A study on fish recruitment in a bamboo artificial reef in the Philippines. Paper 
presented at the Fourth International Conference on Artificial Ilabitats for Fisheries, 5-11 November 1987. Miami, 
Florida. (In press). 

BFAR-CRRP (Bureau of Fisheries and Aquatic Resources-Coral Reef Rescarch Project). 1987. Progress report on the 
Bureau of Fisheries and Aquatic Resources-Technology Resource Center Artificial Reef Development Project in 
Calubcub II, San Juan, Batangas, Philippines. (Mimeo). 

Kitamado, 1. 1984. Report on the construction of an artificial reef in Lingayen Gulf, Luzon Island, Philippines. Japan 
Overseas Cooperation Volunteers. Ilyogo, Japan. 

Miclat, R.I. 1981. Artificial reef development project. 1981 annual status report. Coral Reef Research Unit, Bureau of 
Fisheries and Aquatic Resources, Quezon City, Philippines. (Mimeo). 



117 
Miclat, R.I. 1983. Artificial reefs. Fish. Ncwsl. 12(2): 35-44. 
Miclat, R.I. 1987. Progress report on the continuing artificial reef development project of BFAR. Report presented at the

1987 Philippine Council for Agriculture and Resources Research and Development (PCARRD) Regional Integrated
R and D Review and Planning Workshop, 29 June-3 July. Quezon City, Philippines. (Mimeo).

Murdy, E.O. 1979. Fishery ecology of the Bolinao artificial reef. Kalikasan, Philipp. J. Biol. 8(2): 121-154. 
Ogden, J.C. and J.P. Ebersole. 1981. Scale and community structure of coral reef fishes: a long-term study on a large 

artificial reef. Mar. Ecol. (Prog. Ser.) 4: 97-103. 
Randall, J. 1983. An analysis of the fish populations of artificial and natural reefs in the Virgin Islands. Caribb. J. Sci. 3: 

31-47. 
Stone, R.B. 1974. A brief history of artificial icef activities in the United States, p. 97-99. In L. Colunga and R. Stone 

(eds.) Proceedings of the International Conference on Artificial Reefs. Texas A&M University.
Stone, R.B., ILL. Pratt, R.D. Parker, Jr. and G.E. Davis. 1979. A comparison of fish populations on an artificial and 

natural reef in the Florida Keys. Mar. Fish. Rev. 4(9): 1-11. 



The Marine Conservation and Development Program
of Silliman University as an Example for Lingayen Gulf 

ALAN WIIIT.a 

White, A. 1989. The marine conservation and development program of Sill iman University as an example for Lingayen
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Abstract 
The Marine Conservation and Development Program (MCDI') of Silliman University was initiated in 1984 with the 

primary goal of organizing community-based marine management programs for three island villages in the Visayan
region. This paper provides an overview of the program, the impiernr.ntation strategies utilized and the results obtained. 
The positive results attained, which have persisted ifter the two-year project life span, emphasize the significance of
education and community organization/involvement in the development of successful marine resources management 
programs inthe Philippine context. Lessons and/or generalizations from the MCDP experience are drawn, and the
potential utility/applicability of such approaches in the Lingayen (hill area are explored. The ieed for relatively immedi­ate and tangible benefits for communities/participants involved in the management effort has been identified as an es­
senlial element for success. 

Introduction to protect and improve their marine re-
This paper is dlerived from previous publi- sources. The sites were Apo Island, Negros,and Pamilacan and Balicasag Ilhnds, Bohol, 

cations on MCDP of Silliman University by in the Visayas (Fig. !). 
White (1988) and by White and Savina 
(1987a). The background and implementation Similar to the resource-use problems in 
strategies are a pr6cis of the article on the Lingayen Gulf, destruction of coral reef 
same topic that appeared in White et al. habitats, overfishing and a consequent de­
(1986). These are collated and presented cline in fish catches are s'rious problems af­
herein to provide plausible approaches to- fecting small-scale fishermen throughout the
wards improved management of the Lingayen Visayas. The households on Apo (88), Pami-
Gulf coastal zone. lacan (168) and Balicasag (62) were no ex-

The MCDP of Silliman University was ception in experiencing these problems. The
intended to enable three island communities approach taken by MCDP was that resources 

aICL.ARM, MC P.O. B3ox 1501, Makati, Metro Manila, Philippines. 
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management must be based in local commu- Implementation Strategies 
nitics and that these needed to address their 
problems directly. It was thought that re- There were five general steps in the im­
sources cannot be protected or managed on a plementation process which were not neces­
sustainable basis unless those who exploit sarily chronological, but rather overlapping 
thcn are committed 1o this goal and involved and ongoing, during the process. 
in the management process. Thus, MCDP fo­
cused on education, and community organi­
zition and involvement as a means to marine Inlegration into the Community 

1CSUUI LUC IIIdIIigCIiIlUIl 

The general objectives of MCDP included During the first three months, the field 
(I) institutional development at Silliman workers moved into the community, intro-
University; (2) implementation of marine re- duced the project, met with community lead­
sources management programs at the three ers, attended meetings and generally became 
sites; (3) community development programs accustomed to the island situation. Baseline 
to establish working groups of local people data collection during this period included 
for accomplishing marine resources man- socioeconomic and demographic surveys; a 
agement; (4) a small agroforestry and water pretest of environmental and resource knowl­
development project; and (5)an outreach and edge and perceived problems of local people; 
replication project to extend programs to and an environmental survey to document the 
neighboring fishing communities. status of coral reefs and the diversity and 

The MCDP was implemented by a project abundances of reef fish. This was accom­
team based in the Biology Department of plished so that changes in the reef quality as a 
Silliman University. This team consisted of result of management efforts could be noted. 
co-directors from the Departments of Social 
Work and Biology, a general coordinator Education 
from the University Research Center, and 
technical inputs from Silliman University The focus of education was on marine 
Marine Laboratory. There were two full-time ecology and resources management. It was 
consultants, a resources manager and an an- mostly nonformal, done in small groups with 
thropologist, while the core of the project was an occasional formal presentation using 
composed of five full-time community de- slides, posters or other visuals in a semi-lec­
velopment workers stationed three weeks a ture format. Local people were involved in 
month on the islands. the education process by drawing on their 
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special knowledge. As some people learned, 
their assistance was solicited in making pre-
sentations to less informed groups. 

Core Group Building 

The crux of MCDP was the formation of 
marine management committees at each of 
the island sites. It was assumed that the only 
effective resources management would origi-
nate from the communities themselves, 

The core groups grew out of many activi-
ties supported by the project. For example, 
special work groups emerged for the con-
struction of community education centers at 
each site which turned out to be supportive of 
the larger program. The barangay structure 
provided initial organization for the core 
groups, but with time, individuals emerged
who were more interested and motivated to 
achieve marine resources management. As 
the residents identified their main manage-
ment problems, the concept of a marine re-
serve began to emerge as one possibility. As 
this concept became a reality, a group 
emerged which was willing to take on the re- 
sponsibility of implementation with the sup-
port of the community. This group, i.e., the 
marine management committee, then became 
involved in the drafting of a municipal ordi-
nance which would set up the marine reserves 
(with a sanctuary) on one part of the island. 

An important lesson in the process was 
that the act of doing physical activities (such 
as building the community center) was criti-
cal in solidifying the working groups which 
later managed the marine reserves, 

Formalizing Organizations 

Formal recognition of the newly formed 
marine management committees was neces­
sary to permanently establish their existence. 

monies for completed projects were also im­
portant to give status to physical achieve­
ments. 

New opportunities for projects provided 
added incentives for the continuation of 
working groups. Examples were: (1) placing 
giant clams in the fish sanctuary areas of all 
three islands; (2) refining the marine reserve 
guidelines into legal documents; (3) training 
marine management committee members in 
the guiding of scuba and snorkeling tourists 
to the sites, and in collecting fees for the use 
of facilities; and (4) initiating alternative in­
come schemes such as mat weaving and sea 
cucumber mariculture and marketing. 

Strengthening Organizations 

This step came after the original two-year 
implementation period for the project. This 
involved more sutle forms of recognition by
the visitors to the project sites who were gen­
uinely enthusiastic about the marine reserves 
and the condition of the coral reefs. One form 

this recognition came from other similar 
projects. For instance, the Central Visayas 
Rural Project (CVRP) used several MCDP 
sites to train their field workers and drew on 
the knowledge and experience of marine 
management committees. A marketing coop­
erative also grew out of the marine manage­
ment committees on Apo Island, which has 
been reinforced by visitors who buy locally 
woven mats. 

The ingredients of the five steps are quite 
particular to the local situation. They can
nevertheless be generalized as above to point 
out the main considerations in designing a 
community development program with goals
similar to MCDP. 

Field Results 
The accomplishment of various tasks gave
positive feedback to the community and At the end of the two-year program, the
helped in the recognition of the core groups. original goals of MCDP were met. There 
When marine reserves began to function and were functioning marine reserves on each of 
some benefits were noted by the community the three islands which were being managed
(like repelling illegal fishers), the communi- - entirely by the community. The question re­
ties were supportive. Inauguration cere- mained, however, whether this could last, 
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given the outside pressures on these commu-
nities and the vagaries of politics in the 
Philippines. 

The author was able to visit the sites again 
in May 1988. At that time, it was observed 
that the marine reserves were still demarcated 
by buoys and signs. File marine management 
committees were intact, although with differ-
ent officers at two sites. Municipal ordi-
nances, as written and approved in 1985, 
were being enforced. The community educa-
tion centers were being used for meetings of 
marine management committees and in the 
case of Apo Island, the center was being 
rented to tourists for overnight stays on the 
island. On Apo and Balicasag Islands, diving 
tourism increased because the sanctuaries 
were luring divers looking for healthy reefs 
with dense fish populations. 

Baseline data on the diversity and abun-
dance of fish in the sanctuaries were com-
pared with new data collected in late 1986. 
The changes reported by White (1988) show 
that the abundance of fish ccnsused over the 
study period increased 173% for Apo, 89A 
for Pamilacan and 45% For Balicasag. There 
was also an absolute increase in the mean 
number of species at each site. The quality of 
benthic habitats at the islands was either 
maintained or slightly inmproved. Residents 
on each island reported that their fish yields 
had improved or at least maintained at 1he 
high levels documented during tileproject. 
AP Island, for example, was shown to have 
a reef yield of 31.8 l/km 2 /year (White and 
Savina 1987b). 

Lessons for Lingayen Gulf 

The islands in western Lingayen Gulf are 
fringed with coral reefs which provide liveli-
hood for many of the local residents. The 
problems of overfishing, coral habitat de-
struction and the general decline of coralline 
resources a.c all present and getting worse. 
The lack of resource maintenance and the 
overuse of the fisheries are problems of the 
"commons" where too many people depend 
on a dwindling resource. The people's natural 
reaction to this situation is to get whatever re-

sourccs they can While these last. Thus, there 
is increasing blast fishing and use of small­
meshed nets. What is the solution? The 
MCDP may offer some insights. 

The MCDP has shown that it is possible to 
organizc local communities to manage their 
own coral reef resources, anti that they will 
continue to (10 So if they derive benefits from 
this activity. The people on the islands saw 
some immediate results from their eflorts in 
the forn of structures, increasing fish abun­
dance and outside recognition among others, 
and have continued to perceive benefits. 
Thus, only observable results can sustain 
such a program. In Lingayen Gulf, people 
have the same needs but they would have to 
be organized to begin similar management ef­
forts. 

Small islands provide some advantages to 
marine resources management efforts be­
cause resources are more accessible to the 
residents and less so to outsiders. This pro­
vides an incentive for the residents to manage 
their own area for their own use and advan­
tage. This is a form of ownership which was 
legalized by the municipal ordinances de­
signed by MCDP. In Lingayen Gulf, the situ­
alion is more complicatcd because the islands 
are not isolated; and each has many barrios 
which overlap in their use of' the coral reef 
areas. This could be dealt with by studying 
which areas are exploited by the different 
barrios so that agreements could be made on 
jurisdiction of particular areas and resources. 

Baseline data in the case of MCDP were 
used as an educational tool to illustrate to 
residents the condition of their environment 
and to reinforce their marine management 
committees. The extensive data collection by 
the ASEAN-US CRMP in Lingayen can also 
be used to advantage by sharing this with the 
local people, and showing them changes as a 
result of their actions. The collection can also 
be used to show how bad the situation is in 
their areas as compared to other parts of the 
Philippines. MCDP did this for fish yields 
among the islands. 

The formation of respected community 
groups was essential for MCDP. The marine 
management committees were critical in the 
process of generating support from the wider 
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community. This lesson should be closely 
considered in Lingayen Gulf since it is cer-
tain that "notoriously-respected" groups are 
drawing the communities in the area away
from marine conservation. A management 
strategy will need to consider how conserva-
tion-oriented groups can begin to gain re-
spect. This will happen if they have good ar-
guments and can show immediate and sub-
stantial results as in MCDP. 

A last lesson of importance is the need for 
linkages among all participants--community 
leaders, mayors and their councils, local law 
enforcement officers, private business and 
national government organizations. The 
MCDP was able to facilitate these linkages
from Silliman University which has a perna-
nent status in the local community. The Ma-
rine Laboratory of Silliman University has 
continued to play a role in this process; by pe-
riodically visiting the islands and encourag-
ing the management efforts. Lingayen needs 
a similar model whereby some local institu-
tions can serve as a catalyst in the imple-

mentation process and longer-term mainte­
nance of local resources management. 

Conclusion 
There are no simple answers on how to or­

ganize local fishermen and residents to man­
age their own resources. Nevertheless, it has 
been shown that it is possible on small is­
lands where the coral reef resources are still 
relatively intact. The solution entails much 
more than law enforcement since wide com­
munity support is necessary for success. This 
support will only be generated if some imme­
diate benefits accrue to the community. Edu­
cation may help people understand why man­
agement is necessary and may help initiate 
their participation. But only results will sus­
tain a program. Rural people, who live close 
to their environment and source of livelihood, 
will sense and respect those results when they 
are attained. These people will also strive to 
maintain and manage their resources if given 
a chance to do so. 
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Abstract 
In general, mariculture is a relatively new activity in the Philippines, especially in Lingayen Gulf. Although mollusk 

culture has been practised for many years in several areas of the country, other mariculture practices such as finfish cage
and seaweeds culture are relatively recent developments. This paper gives an overview of existing mariculture practices
in the Philippines and presents an exploratory discussion on the potential of mariculture in Lingayen Gulf as an alterna­
tive source of livelihood for the sustenance fishermen. Potential mariculture activities include cage culture of finfish and 
mollusk and seaweeds farming. Constraints and management issues affecting mariculhure development such as site 
selection, pollution, capital investment and technology transfer are briefly discussed. 

Introduction in the municipal sector are sustenance fish­
crmen. 

Fishing has always been a major economic In the Philippines, coastal aquaculture 
activity in the Philippines (Samson 1985). (which comprises brackishwater pond culture 
Production from marine capture fisheries was and mariculture) has been rapidly developing, 
1.3 million t in 1985 with municipal fisheries especially in the last decade (Rabanal 1986). 
contributing about 60% of the total catch Brackishwatcr pond culture of milkfish and 
(3FAR 1986). In Lingayen Gulf, municipal shrimp is the predominant culture practice in 
landings was 8,900 t in 1985 constituting many parts of the country (Camacho and 
26% of the total marine catch in the area. As Bagarinao 1986). Mariculture of mollusks, on 
an economic sector, municipal or small-scale the other hand, ranked second to pond culture 
fisheries is a large employer compared to the the most widely adopted culture practice.as 
commercial sector. However, most of those However, in terms of production, seaweeds 

aBureau of Fisheries and Aquatic Resources, Marcelo Bldg., Quezon Avenue, Quezon City, Philippines.
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ranked second to pond culture. Total aqua-
culture production in the country in 1985 was 
494,700 t. Approximately 95% of this comes 
from coastal aquaculture. In the Lingayen 
Gulf area, brackishwater pond culture pro-
duction was 19,5(0 t in 1985. Majority of the 
fishfarms practice milkfish monoculture (see 
Palha, this vol.). 

Lingaycn Gulf is a rich fishing ground. 
IHowever, there has been a slight decline in 
production from municipal fisheries in recent 
years. This is possibly (fie to depletion of fish 
stocks caused by intensive exploitation 
(McManus and Chua, in press). Apart from 
this, there has been increasing conflict with 
trawlers which frequently encroach on the 
traditional fishing grounds of artisanal fisher-
men. There have been previous attempts to 
improve the plight of sustenanc. fishernen 
such as modernization of fishing gears and 
motorization of fishing lxats through credit 
schemes, but these have aggravated the re-
source siltat ion and competition aiiiong fish-
ermen. Clearly, there is a need to alleviate the 
conditions the artisanal fishberiien by re-
hlicing fishing pressure through alternative 
livelihood such as nariclture. This paper 
explores this possibility in the Lingayen Gulf 
arca. 

Mariculture 

Mariculture is defined as the managed cul-
tivation of aquatic species in coastal waters 
(I lanscn et al. 1981). It takes advantage of the 
natural features in the coastal zone such as 
protected coves, bays, inlets, estuaries, reel 
flats and lagoons. Farming areas may extend 
horizonlally from the shore to the sublittoral 
zone, and vertically from the water surface 
down to the seabed. Site selection cependcs on 
the clegree of environmental control lesirel, 
the type of cuiltuire system and the species to 
be cultivated. Species cultivated in the 
Philippines include groupers, sea bass, snap-
pers, siganids, oysters, mussels and seaweeds 
like Iucheuma, Gracilaria and ('auherpa 
(Trono and Ganzon-tFortes 1983; Cordero 
1984; Rabanal 1986; Beveridge 1987; Fortes 
19197; and Juntarashote et al. 1987). Except 

for Eucheuna, most of these are cultured in 
protected or semiprotected environments. 

The most common finfish cultured are 
groupers and sea bass for the export market 
and prime local outlets (e.g., restaurants). 
These are reared in wooden net cages moored 
close to the shore in coves and bays in several 
areas of the country. Hatchery of sea bass and 
grouper is relatively new such that most of 
the seed stocks are caught from the wild. In 
Lingayen Gulf, there are small-scale net cage
operations that raise groupers and snappers in 
Sual, Pangasinan. Snappers are cultured as a 
side species and marketed locally. Elsewheie, 
such as in Iloilo, Cavite, Bulacan and Davao, 
groupers and sea bass arc reared as brood­
stock for hatchery operations and to some 
extent as food fish. Fry caught from the wild 
are also stocked but reared only to juvenile 
stage for subsequent export to Hong Kong 
and Taiwan. Other species of fish like 
siganids and milkfish are also being reared in 
net cages but these operations are generally 
experimental or pilot in nature. The bulk of 
inilkfish production still comes from pond 
culture. In Lingayen Gulf, siganids are cul­
lured in net cages as wcll as in ponds. How­
ever, production is low and marketed locally. 
Commercial ventures in cage culture of 
groupers an(d sea bass are as yet limited al­
though the market potential is vast consider­
ing the demanl for juvcnilcs and table fish 
from long Kong, Taiwan and Japan. 

Although production of cultured fish in 
cages (especially groupers and sea bass) is 
increasing, no production statistics are 
presently available. This is largely (lue to the 
recent levelopment of marine cage culture as 
compared to iLs freshwater counterpart. Mari­
culture of crustaceans (e.g., pcnaeids) is still 
experimental and takes the form of nursery 
and broodstock rearing in net cages. How­
ever, nursery rearing has been pactised in 
commercial scale in some areas in Central 
Philippines (Beveridge 1987). Lobsters, on 
the other hand, are presently being stocked in 
net cages for fattening purposes prior to mar­
keting. 

The culture of oysters an(d mussels has 
been practised for many years in several areas 
in the Philippines notably northern Panay Is­
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land, Negros Occidental, Cavite and Pangasi- the production is marketed locally, there have 
nan (Young and Sema 1982). Production of been occasional exports to Japan. The prod­
oysters in 1986 was 16,5(X) t while that of uct is frequently cehydrated with salt and 
mussels was 12,100 t (Juntarashote et al. then rehydrated in seawater upon reaching
1987). Prxluction is largely for domestic the market in Japan. So far, attempts at con­
consumption as attempts to export these mercial culture of Caulerpa in other areas of 
products are plagued by problems of micro- the country have not been successful. 
bial contamination (fPalpal-latoc et al. 1986). Gracilaria culture is generally a side ac-
Major constraints in the expansion of mollusk tivity and production is seasonal. No com­
culture, especially fbr the export market are mercial vcnture has been attempted as of the 
poor coastal water lual!ity (including the oc- present time. 
currence of red tides) and improper culture A summary of some mariculture practices
anl postharvest techniques (Juntarashote ct in he Philippines is shown in Table 1.Recent 
al. 1987). The culture of mollusks relies reviews of the status of coastal aquaculture in 
solely on natural spat fall and using banboo the Philippines are given by Macintosh 
stakes or rafts for growout. The raft method (1982), Rabanal (1986) and RAPA (1986).

gives higher productivity per unit area and
 
lessens silt contamination. It is, however,
 
more capital-intensive than the stake method. Mariculture Potential 
Culture period is from six to eight months. of Lingayen Gulf 
Culture of inabivalves is established(Young in aboutSerna17 Lingayen Gulf has area km2provinces the country and an of 2,1(X) 

1pr2o.ice treiCountry
i the tool-
stans of n (Mines 1986). On the Pangasinan side of the1982). Recent reviews on the status of 1ol- gulf, there are several estuaries and many
lusk culture in the Philippines include those sheltered coastal water bodies due to the 
by Young 1987) and Juntarashote ct al. presence of rivers like Patalan (Bued),
(197). Dagupan and Agno, and islands like Santi-

Seaweed culture is rather restricted to ago, Cabarruyan and lundred Islands. Coral 
certain areas in the country. There are about reel's are also extensive, especially towards 
six provinces with substantial mariculture the western part off Bolinao. Such coastal 
prodctio of seaweeds. Bohol in Central features, particularly along Pangasinan, arePhilippines is the major producer (Trono and very suitable for mariculture activities. In ad-
Gtazon-Fortes 1983 and Cordero 1984). This dition, the gulf has relatively abundant fry of 
is partly (lme to the establishment in the many coincrc ially imlportant species like 
province of Marine Colloids, Inc. which is groupers, siganids and milkfish (Mines 1986;
the leading prodlucer and exporter of McManus and Chua, in press). The area is 
Etchelnma in the country. The company also also a good source of marine aquarium fish 
exports processed seaweeds in powder form. which, unfortunately, are generally caught
While most species of seaweeds cultured in using cyanide. Among the possible maricul­
the country are for human consumption (such ture activities in Lingaycn Gulf are mollusk 
-is Gracilaria and Caulerpa), Eucheuna spp. farming, net cage culture of finfish and sea­
are generally cultured for the production of weed culture. 
carrageenan for use inthe food1 and pharma­
ceutical industries (Ilansen Ct al. 1981). Mollusk Culture 
Mariculture production of seaweeds in 1986 
was 15,600 I largely consisting ofLEchewuna The estuaries of Agno River, specifically
(BIEAR 1986). the areas along Manal in Binmnaley district, 

Caulerpaspp. are being cultured mainly in Dawel in Dagupan City, Tambac Bay, Lucap
Mactan Island, Cebu. The seaweeds are cul- Bay and Caquiputan Channel have been 
ture(] in imlpounced natural hollows situated identified is natural grounds for oyster
along the rocky coastlines of the island (Glude et al. 1982). Other species of mollusks 
(Cordero 1984). Although a large portion of like abalone and giant clam (Tridacna) are 
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Table 1. Mariculture methods practised in the Philippines. 

Type of mariculture Advantages 

Mollusk 
On-bottom 	 Low capital input; easy 


to prepare and construct. 


Off-bottom 	 Ilanging method results in 
higher productivity per unit 
area as compared to on-bottom 
culture practices; minimal 
problems with respect to 
crawling predators and 
siltation. 

Disadvantages Method 

Susceptible to crawling preda- Stake 
tors, siltation and poor water 
circulation. These problems 
are especially acute for the 
stake method, 

Wigwam 

Broadcast 

High capital input Hanging 

Tray 

Long line 

Raft 

Description 

Use of bamboo or trunks of trees as 
stakes in the intertidal and su :littoral 
zones. Spat settle on the surface and 
are allowed to grow to marketable 
sizes before being harvested. 
Variation of the stake method where 
7-10 poles of bamboo are staked in a 
2-m radius from a central pole and 
arranged like a wigwam. 
Uses boulders or logs placed on firm 
bottom where spat are allowed to 
settle and grow. Harvesting is done 
by divers. 

Horizontal bamboo poles are 
supported with posts where wires or 
or strings with oyster or mussel 
shells arc suspended. The empty 
shells serve as spat collectors. Spat 
are allowed to settle and grow until 
marketable size is attained. For 
mussel, thinning can be done or even 
transplanting to other areas where 
primary preductivity is higher.
Usually made of bamboo trays (1.5 m 
x I m) with 15 cm diameter supports 
to hold the collectors. Oysters are 
reared with this type of method. 
Oyster seeds are left in tray and 
allowed to grow to marketable size. 
Clutch consists of a long line of 
threaded empty shells held apart by
tubes 12-15 cm long. The ines are 
strung parallel to each other and 
spaced about 20 cm apart. 
Strings of threaded oyster shells or 
coconut shells are suspended in a 4 m 
x 4 m floating bamboo raft. The 
strings are parallel to each other and 
spaced 0.5 m apart. 



Finfish Species cultured are generally 
with high market value like 

Periodic cleaning of nets is 
necessary to ensure proper 

Floating 
cages 

These are nylon net ca~es with sizes 
ranging from 1-4 m- by 1-3 m 

groupers and snappers. Easily water exchange and remove deep. Several net cages are set 
relocated to better site when biofoulers. Trash feeds in a wooden frame and provided with 
inclemental weather or poor 
water quality (e.g., pollution) 

are expensive. Nets, frames 
and floats need replacement 

floats (styrofoam 
drums). Total farm 

or empty fuel 
size is generally 

becomes a problem. Minimal or repair after a few years less than 1,000 m 2 . 
problems with undesirable (commonly two years) of 
species unlike in ponds. operation. 

Seaweeds Bottom Cuttings of seaweeds (Eucheuwa) 
culture are attached to the corals and 

arranged on the bottom into plots of 
uniform sizes. 

Raft 2.5 m x 5 m monofilament netting 
materials (30 cm mesh size) are used 
and set on 6 m x 6 in bamboo rafts 
where cuttings (50-100 g) are tied at 
the mesh intersections. The raft is 
anchored to the bottom. 

Fixed off- A monoftlament net is horizontally 
bottom attached and tied to bamboo or 

wooden poles (with 2 or 3 poles as 
support). One module usually consists 
of 200 nets. 

Monoline A nylon string (about 10 m) is 
secured across 3 wooden or bamboo 
poles. Cuttings are tied to the string. 
About 35 cuttings per string are set at 
about 20-25 cm above sea bottom. 
Each monoline is set -arallel to the 
others spaced I m apart. This method 
is the most widely practised at present 
due to lower capital cost and easy 
maintenance compared to other 
methods for the culturn of Eucheuna. 
Predator problem is minimal. 

Coastal 
enclosures 

This is practised mainly in Mactan 
Island for the culture of Caulerpa. 
Natural hollows of limestone along 
the coast are converted into ponds by 
embankment- Sluice gates and canals 
are constructed to provide water 
exchange. These enclosures 
seldom completely drainable. 

are 
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not cultured presently although iepotential 
exists in tire hard bottom areas of Pangasinan. 
Giant clam is under experimental culture by 
UP- MSI in Bolinao. Mussel culture is 
presently non-existent in the gulf area. 

In Paligasinan, oyster fanrms cover an ag-
gregate area of 38 ha consisting of all esti-
mated 6(X) operators (BFAR 1987). These are 
concentrated along the )agupan-B inmaley 
area where several river channels provide lfa-
vorable salinity, nutrient supply and natural 
food suitable for oyster growth. The farms 
are generally small, with an average area of 
slighlly over 100 m2.The main species cul-
tured is Crassosirea irclah'i. flanging or 
hitin nielod using barboo pioles and 
polyethylene ropes is the most comnon cul-
Lure methlod. Five to twelve oyster hanging 
lines produce one kerosene can ( equivalent 
to 1 1) of marketable oysters sold at P22-25c 
per can. Culture period lasts from three to 
four nonths. 

Oyster farmers are either full-time opera-
tors or part-time fishermen. In the latter case, 
oyster fanning provides supplernentary in-
come to fishing which is the main source of 
livelihood. 

Potential areas for expansion of oyster 
culture are some 4.(X)O ha in Tambac Bay, 
Lucap Bay and ('aquiputan Channel (Glude 
et al. I982). Pilot oyster farms have been es-
tablished by), Bf:AR in these kxalities. Sual 
Bay can also)be Lapped for oyster fairming but 
would require spat transllantation since the 
area has no natural spat fall. The po!ential 

areas identified are located near or within the 
economically depressed fishing communities. 
Thus, the development of oyster farming in 
these areas can contribute to the upliftmenit of 
the ecolnoilic conditions in these fishing 
coinmutni ties. 

Cage Cultuire 

The cage culture of fish in Lingayen Gulf* 
is a recent development, mostly undertaken 
by die private sector. There are three 
medium-scale operations located in Buenlag 
in Binnialey district, Mangas Cove in Sual 
and Salapingao near Dagupan City. Cages are 

both of tire floating and fixed types consisting 

of nursery cages measuring I x I x 1-1.5 m 
and grow-out cages with double nettings 
measuring 2 x 2 x 1-2.5 in. The cages are set 
iii wooden frames which serve as catwalk and 
working area. Species cultured are siganids, 
groupers and snappers. There is no venture of 
rearing aquarium fish incages itthe gulf 
area. Siganid fry or padasare abundant in the 
gulf and are generally caught using fine­
meshed nets. The padas are used for tire 
manufacture of fish paste and dried fish 
(Calvelo and Gifion 1974). 

Municipal fishermen are the suppliers of 
fry for ongoing cage culture activities in the 
gulf. The price of a grouper fingerling (about 
5 cm in length) is about P1.20/pc., while 
snappers and sigaiids fetch PO.25/pc. and 
PO.15/pc., respectively. Fry abundance is sea­
sonal and supply at present does not meet the 
demand as some of the fry are imported by 
operators front other provinces. As men­
tioned earlier, siganids are largely culttured in 
ponds. Cage culture of siganids is presently 
very marginal in terms of production. 

management of the cages is of the modular 
type. Stocks are kept in one cage for a period 
of up to one rronth depending on the size at 
stocking. Size grading is done at least once 
every two weeks to minimize cannibalism. 
Growout peri(ol is six months for siganids 
and snappers, anu up to eight months for 
groupers. Some of tire groupers are harvested 
after one or two months st(king for export 
to Taiwan. Hlowever, most of the stocks are 
reared to marketable size ranging from 500 g 

to I kg. 
In die Salapingao area, there are a number 

of small-scale net cage operations aside from 
the existing medium-scale venture. Two fish­
ermen-families have set up two units of net 
cages. Others have established nursery cages 
to rear groupers and snappers from fry to ju­

venile stage for sale at higher prices. 

Farming of Seaweeds and Other Species 

Although seaweeds (especially Eucheuma) 
are found in Lingayen Gulf, stocks are not 

Cl988: P21.00 = USS 1.00 
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sufficient to allow commercially viable ven-
Lures. Most of the stocks had been overex-
ploited in the past and have not recovered 
until now. Transplantation is a key towards 
seaweed farming in order to augment current 
stocks. However, these are still under ex-
perimental studies by various government in-

stimulate mariculture development 
among subsistence fishermen, some 
form of financing scheme must be 
provided either on concessional 
crelit terms or through cooperative 
ventures involving material input in­
stead of cash. 

stitutions such as UP-MSI ind BFAR 
(McManus and Chua, in press). Cultivation 
of invertebrates like abalone anti sea cucum-

3. Transfer 
various 

of technology. At present, 
mariculture technologies 

ber has not been attempted, although the hive not been packaged properly for 
market exists especially for export. At (lissemination to end users. Lack of 
present, these are harvested from tile vild. trainel manpower to serve as exten­

sion personnel 
of sufficient 

as well as availability 
funds for extension 

work hampers dissemination of 
mariculture technology. There is 

Constraints and lanagement Issues also a need to establish pilot mnarl-

The levelopment of mariculture in die 
Lingayen Gulf area is potentially viable and 
would greatly benefit subsistence fishermen. 4. 

culture projects to showcase appro­
priate technology and provide skills 
training to fishermen. 
Site selection. There is a need to 

Ilowever, several constraints hamper acceler-
ated mariculture development in the potential 
sites. 

properly evaluate potential sites for 
mariculture activities. At present, 
most of the potential sites remain 

1. Pollution. The Pangasinan portion of 
the guilf is densely populated. Most 
of the tntreated domestic wastes es-
pecially' from Dagupan City ire be-
ing dischargecd directly into the gulf. 
Moreover, agricultural runoffs and 

unsurveyel. There is also a need to 
assess potential mariculIure sites in 
terms of legal and institutional as­
pects. Possible schemes whereby 
subsistence fishermen can be pro­
vided with practical tenurial systems 
to be able to establish mariculture 

mine tailings front tihe mining dis-
trict of ,enguet may be contami-
nating mthe gulf with pesticidles, ntl­iticnts fil metals and silt.i gh
trients, helifavy m ts bt 
bacterial coli lorm Counts had been 

5. 
farms need consideration. 
Availability of fry and feeds. Abun­

(lance of finfish fry for cage culture
fadflucttiates seasonally. Moreover, 
wild fry production is not sufficient 

detected in oysters harvcstedtileDagnpan13imalcneararas. on-to 
the Dagulcan-B innialey areas. Con-

meet the (lemandl for cage culture 
both locally and abroad. There is a 

tiuedf discharge of pol lutants into 
the gulf will greatly affect tile le-
vclopmcnt of maricul ture in the area 
Such situation will rencler oysters 

need for research onl hatchery pro­
y 

(luction of finfish fry like groupers, 
snappers and siganids. So far, these 

and finfish unfit for human con-
suniption in the future. There is thus 

are still experimental. Similarly, 
low-cost formulated feeds need to be 

a need to control the discharge of studiecl. Relatively low-valued fish 
waste into tile gulf without prior (trash fish) are presently used to 

2. 

treatment. 

Iligh capital investment. Mariculture 
activities such as cage culture is rel-
atively capital intensive. In order to 

feed groupers and snappers. These, 
however, are becoming expensive
and their supply may not keep uL) 
with dcmand since they are also 
consumed by de coastal popLulation. 
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Abstract 
Sea urchins and giant clans art, arniorg the tmost intensively cxploiid inverichrates in the l.ingayen Gulf area. Seaurchins art. collected for thcir gorrdsl, arnl gianit clarrrs, for their inreat and shell. lbe ihreat of' local extinclion of cotn­nercially irnporant species and lirt Irgent need for allernative sources of food and income in tire gulf area provide ito­

pelus for the ' ilancerrntrr of ntaricnlrure activities of these speci.s/groups. 'ihis paper presents atn overview of currentgiiant Clan and sea urthin rirariculture Icchnologies, their availabliliry, polcnlial applicabilily in tIhe l.ingayen Gulf area,and rccoirnncndlations towards accelerated realivallion of this [potential. Reconnindalions center around tile need to (I)address the issue of territorial use rights; (2) enhance extension/education effort to increase awareness and strenghenlocal st'eiopolilical stnicures; and (3) refine avalilahle technology (rsintg lhal spccies/strains) under local conditions 
toward irproved production levls. 

Introduction 

Sea urchins and giant clams are among the 
most extensively exploited invertebrates in 
the Lingayen Gulf area. Sea urchins (locally 
known as kuden-kuden, santol-santolan or 
ttyon) are collected for their gonads. Occa-
sionally consuned locally, most of the sea 
urchin catch is exportcd to Japan where it is 
an expensive delicacy called uni. In the 
Philippines, the chinoid species preferred is 
lripneustesgratilla(shiraligeuni), although
Diadema setosumn and Echinothrix diadema 
are also tised i 7'. gratillais not available. On 

thc other hand, all seven species of giant
clais (locally callcd lakloho, kima, or saliot),
viz. Tridcna gigas, 7. (lerasa, 7. squamosa, 
T. maxima, 7. croc'a,Ilippo/us ,'orcellanus 
and II. Itilpp/us, atie harvested for both mcat 
and sltells. The larger species (T. gigas, 7' 
derasa, '. squantosa, II. porcellanusand 11. 
hippopus) are more highly prized. Clam meat 
is largely for local consumption. The shells 
are used in the shellcraft indtustry and in the 
collectors' trade. 

Management of sea urchin and giant clam 
resources, particularly in Lingayen Gulf, is 
virtually non-existent. Although a ban exists 

aMarine Science Institute, University of the Philippines, l)iliman, Quezon City, Philippines. 
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on the exportation of giant clam producLs, 
gathering for local consumption continues at 
a high rate. Clam meat cannot be legally 
shipped out of tilecountry, although giant 
clam shells are exported as finished shellcraft 
products and collectors' items. In the case of 
sea urchin collection, no regulation appears to 
govern it. Ilence, tileonly factors that control 
their harvest are the demands of buyers, 
availability of preservatives for die gonads 
and vagaries of the weather. If the current ex-
ploitation trend of these resources continues, 
it is conceivable that widespread local ex-
tinction will take place, as has already oc-
curred for the larger species of giant clams 
(Alcala 1986; Jfinio et al. 1986). Inorder to 
restock depleted reel's and provide the re-
quired levels of' production, as well as alter-
native sources of flt)d and livelihood for 
coastal inhaltitanLs, mariculture of these 
species has become essential in conjunction 

Seas Urchin and Giant Clam 

Maricnlture 


Sea Urchins 
Sea urchimis have bcen among thle most 

extensively used animals for embryological 
studies (Tyler and Tyler 1906(,). Since the 
early 18(X)s, sea urchin eggs and sperms have 
been use(l to elucidate the processes of fer­
tilization and early development (Ilinegard-
ner 1969). Thus, a number of specics have 
been examined and reared under laboratory 
conditions (see Aiyar 1934; Caces-Borja 
1956; and Sato, ilpress). Matsui (1968) was 
among the first to suggest the use of raft-type 
methlods for mariculture of sea urchin. 
Culture and propagation, however, have not 
yet been done on a large scale. 

Supplementary foxl in the form of uni-
cellular algae is essential for rearing the lar-
vae. Larval food requirements are said to 
vary with sea urchin species (1linegardner 
1969). Sato (in press) reported Chaetoceros 
gracilis to he die most suitable for five 
species cultured in Japan. Regulation of ten-
perature and salinity, as well as maintenance 
of a certain amount of stirring or agitation (to 

keep larvae suspended in the water column) 
is required for successful rearing to juvenile 
stages (Ilinegardner 1969; Rupp 1973; Sato 
1987). 

In tiie Philippines, sea urchin (Tripneustes 
gratilla) culture is currently being attempted 
at die UP-MSI laboratory in Bolinao, Pan­
gasinan. Successful trial spawnings have al­
ready been undertaken using simple methods 
of spawning induction (such as exposure to 
air, increased water and air temperatures and 
agitation of the urchins). Based on culture 
studies copucted in Japan, there are no in­
surmountable technological problems in­
volved in sea urchin culture. The broodstock 
is easy to acquire and handle; spawning in­
duction involves simple methods; and mature 
eggs and sperms are easily obtained without 
problems of self-fertilization because the 
sexes are separate. Ongoing population stud­
ies indicate that T.gratilla are fast-growing
and attain sexual maturity at about 6 cm di­

ameter (i.e., 15 months). What is needed, 

though, is to modify these techniques to suit 
local conditions (e.g., sea urchin species,
materials and culture facilities available) es­
pecially in terms of' scaling up operations to 
suit mass culture requirements. 

Giant Clams 

La Barbera (1975) and Jameson (1976) 
were the first to rear giant clams to the juve­
nile stage. Since that breakthrough, all the 
tridacnid species have been successfully cul­
lured (Beckvar 198 1;Fitt et al. 1984; Craw­
ford et al. 1986; Murakoshi 1986; Alcazar et 
al. 1987). [However, the only large-scale 
commercial production of giant clams at 
present is at the Micronesian Mariculture 
Demonstration Center in Palau, Caroline 
Islands (1teslinga and Perron 1982; leslinga 
and Watson 1985). The methods of Ileslinga 
et al. (1984) rely on (1)large numbers of 
broodstock for natural spawning; (2) low 
larval stocking densities; (3) feeding with 
natural phytoplankton from unfiltered sea­
water; (4) posdarval culture in shalow, out­
door raceways; and (5) growout in ocean 
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nurseries. The use of scrotonin and/or macer-
ated gonads or gonad extracts to induce 
spawning in all species, as well as deteri-
nation of 'gonad maturity by biopsy, has 
removed the complete delpendence on natural 
spawnings (Braley 1986; Alcazar and Solis 
1986; Crawford eti al.1986; Alcazar ct al. 
1987; and Trilidad-Roa, in press). 

rhe most (lesirable species for culture are 
T.gigas and T.derasa, which not only have 
very high growth rates but achieve bigger 
sizes as well. T1o a certain extent, I1.porcel-
lanes in(] /1.hippopus are also favored forcultura I cause of their reasonaly fast 

cal titree becausecof) theirte resnalef growth rates anrd their popalarily iyn the shell- 
craft trade. 

The most atlractive aspect of giant clani 
culture is that once the symbiotic algae, 
called zooxantlhellac, become established 
within the clams' mantles (within a two-week 
postfertilization), they do not require supple-
nientary feeding as long -is they are exposed 
to sufficient sunlight and clean, flowing sea-
water. Juveniles can be.harvested within three 
to four months and otrtplantcd for growout il 
the ocean nurseries. l)epending on the desired 
clam product and the species of clams (which 
determines the growth rate), harvest of out-
planted clams can lake place as early as one-

and-a-half' years from fertilization. lowever, 

to obtain the greatest biomass production (as 

calculated for 7. derasa), the ideal ages at 

harvest are six ),cars for adductor muscle and
otlher soft tissues, ar(Il more than seven yearsfor the shell (Watson and Ileslimga, in press).
rtil selfWatudinI'aetha 
even presr


Recent sturdies indicate that even faster
growth rates can be achieved with giant 
clams if they arc provided with a(llitional 
sources of nitrales or aininra (Ilesinga
1988 ard Orate ard Nagui, in press). 

At the moment, tie greatest limitation to 
mass production of giant clams in the Philip-
pines is the dearth of broodstock, especially 
of the larger, faster-growing species. 

Applicability in Lingayen Gulf 

Mariculture of both species involves a 
hatchery or land-based phase and a growout 

or ocean nursery phase. The hatchery phase 
includes the period from spawning to the 
early juvenile stage when the animals have to 
be provided with specific diets; clean, flow­
ing, filtered seawater; and a predator-free en­
vironment in which to grow before they are 
transferred to the field. Growout (to com­
mercial sizes) is usually accomplished in 
ocean nursery areas. In this author's cxperi­
ence, putting the giant clams in protected 
cages out in the ocean as soon as they are of 
appropriate sizes (10-15 mm) not only results 
in better growth and survival rates, but also:(I) allows more tank space in the hatchery for 

succeeding batches of larvae; (2) obviates the 
need to pump and filter seawater for the ju­
veniles; and (3) lessens labor input in terms 
of cleaning raceways periodically to prevent 
predator and algal buildup. 

Sea urchins (uring the larval and early ju­
venile phases require feeding with cultured 
diatoms. However, as they grow bigger, their 
diets shift primarily to seagrasses and sea­
weeds which can be provided by naturally 
occurring species in the ocean nursery. 

Suitable areas for (marine) hatcheries re­
quire access to unpolluted seawater and 
freshwater, reliable electricity and reasonably 
good transport facilities. 

For tire ocean nurseries, giant clams re­
quire protected areas that are not subject to 
destructive xays during the typhoon season 
but still have goodx flowing s La­seawater. 
goons, sandy areas of the reef, as well as sea­
grass beds have been proven to be suitable.Coral reef communities are not as favorable
because they can harbor giant clam predators 
such as octopi, mulluscivorous fish and her­
nit crabs. Sea urchins will obviously thrive 
in seagrass areas, especially where they have 
been known to occur. Under certain habitat 
conditions, both giant clams and urchinssea 
can conceivably be cultured in the same area. 
For xth groups, it is essential that the area is 
within monitoring distance so that the grow­
ers can periodically check on the animals, as 
poaching can become a big problem. In Lin­
gayen Gulf, there is an abundance of suitable 
areas for the mariculture of both clams and 
sea urchins.
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The technology for rearing clams and sea 

urchins from egg to juveniles is not particu-
larly complex. However, the infrastructure 
and operating expenses required are substan-
tial anti may not be within reach of the suste-
nance fishermen. As such, it is important that 
government or private institutions (with the 
capability to build and staff such hatcheries) 
provide the seeds for growout in the ocean 
nurseries of individual fishermen or fishing 
cooperatives. The mechanism by which Oils 
technology can be transferred is most feasiblc 
through tile harangay level or fishcrmen's 
cooperatives, with the guidance of experi-
encecl social arid biological science workers, 
especially during the early stages. 

Recommendations 

In coming up with a coastal area manage-
ment plan integrated with mariculture efforts, 
specifically for giant clams and sea urchins, it 
is essential that the establishment of owner-
ship of portions of reel areas (e.g., concession 
areas) for farming or growout of these 
species, even if only for limited periods of 
time, should be consilered. Thus, a fisherman 
who decides to venture into ocean farming 
has a legitimate basis for putting his "plot" 
off-limits. This concept can be extended as 
well to communal ownership of an area by a 
barangay, a fishernen's cooperative or die 
like: 

Juinio et al. (1986) reconmenled a re-
seeding program as well as the setting up of 
giant clam breeding units in protectel areas 
(in conjunction with existing marine parks) to 
encourage propagation of new recruits. Ex-
periiental reseeding of reefs has been re-
ported in Central Visayas, Philippines, as 
well as in Palau (Ileslinga and Perron 1982). 

For sea urchins, a management scheme 
that has been proposed for trial implemnenta-
tion in Bolinao, Pangasinan has already been 
presented by UP-MSI to the municipal coun-
cil. The plan (which was also foriulated in 
order to help the commercial sea urchin re-
sources of' Bolinao to recover) involves se-
lective harvest at (initially) a minimum size 
of 6 cm, the imposition of a closed season 

from December to January (to coincide with 
tile peak spawning season) and tie setting up 
of "mini-sanctuaries" to serve as sea urchin 
breeding groundIs. Implementation of these 
proposals is intenlel Io bc at the village level 
involving the lxal inhabitants themselves. 

For tile long-term success of mariculture 
efforts tovard providing alternative sources 
of food anti livelihoxl to coastal inhabitants 
(as well as helping (lepletcd reefs recover), a 
great leal relies on tile establishment of rap­
port with the coastal communities so they 
will eventually have die initiative to properly 
manage the marine resources. Thus, commu­
nity development workers have their work 
cut out for them in terms of brilging the gap 
among die planners, researchers and the peo­
ple in the fishing villages. It is initially im­
portant that the concepts of management and 
conservation of resources be reintroduced 
hand in hand with feasible choices to existing 
(presumably lestructive) practices. Current 
community structures (political, economic, 
social) tiat enhance the achievement of man­
agement goals will have to be strengthened. 
Local inhabitants can .ilso le assisted in 
terms of using proper growout, harvesting 
ani prxessing techniques. Marketing and 
pricing of products should also be addressed 
so that the endeavor would be economically 
feasible. 

[However, there is still a lot of ground to 
cover in ordler to improve mariculture elforts, 
especially in terms of increased production. 
For instance, broodstock enhancement is 
needed to provile a constant supply of fertil­
izable eggs. IHardier and laster-growing 
"strains" are also needed to improve the secds 
prolucced. Ways by which larval and juvenile 
survival anti growth rates can ble increasedl by 
the use of improved larval feeds, nutrient 
supplemznts, better tank designs, and more 
appropriate techniques of handling larvae and 
juveniles need adlitional research. To maxi­
mize utilization of tank space and reef areas, 
the jx)lyculture of sea urchins and giant clams 
with other vertebrates (e.g., siganids), inver­
tebrates (e.g., lobster, Trochus sp., abalone) 
and seaweeds could le an interesting arca of 
research. Improved product handling, pro­
cessing, packing, marketing and promotion 
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have been barely explored. As alternative press), while sea urchins can be bred for use sources of income for instance, giant clams in laboratory experiments. Less commercially 
can be sold in the aquarium trade (Heslinga et important species of sea urchins could also be
al. 1988 and Trinidad-Roa and Gomez, in tried as food for other cultured species. 

References 
Aiyar, R.G. 1934. Development of Sabnacv bicolor Agassiz. Nature (Lond.) 134: 899-900.
Alcala, A.C. 1986. l)istribution and abundance of giant clams (family Tridacnidae) in the south-ccntral Philippines.

Silliman J. 33(1-4): 1-9. 
Alcazar, S.N. and El.1. Solis. 1986. Spawning, larval development and growth of Tridacna maxima (Roding) (Ilivalvia:

Tidacnidae). Silliman J. 33(1-4): 65-73. 
Alcazar, S.N., E.P. Sois and A.C. Alcala. 1987. Scrotonin-induced spawning and larval rearing of the China clam,

IlippopusporcellanusRosewater (Bivalvia: Tridacnidae). Aquaculture 66: 359-368.
Beckvar, N. 1981. Cultivation, spawning and growth of the giant clams Tridacna gigas, Tridacna crocea and Tridacna 

squamosa in Palau, Caroline Islands. Aquaculture 24: 21-30.
 
Braley, R.D. 1986. l)evclopments in giant clam culture. Ausi. Fish. (January): 7-9.

Caces-IBorja, P.C. 1956. The embryology of I)iadema selosumn (leske). Philipp. J. Fish. 4(1): 1-12.

Crawford, C., W.J. Nash and J.S. l.ucas. 1986. Spawning induction and larval and juvenile rearing of the giant clam,

Tridacna gigav. Aquaculture 58: 282-2')5.

Fitt, W.K., F.R. Fisher and R.K. Trench. 1984. Larval biology of the tridacnid clams. Aquaculture 39: 181-195.

Ileslinga, (;.A. (editor) 1988. MMI)C (Micronesian Mariculture I)emonstration Center) Bull. (March).

Ilesl iga, G.A. and F.I:.. Perron. 1982. Plau hatchery grows giant clan seed; initiates experimental seeding program.

Aquaculh. Mag. 8(6): 7. 
Ileslinga, G. arid C. Watson. 1985. Recent advances in giant carn ntaricultn, re, p. 531-537. In Proceedings of the FifthInternational Coral Reef Congress, 27 May- I June I)85. Tahii. Vol. 5. Antenne Muscurn-EII IE, Mor rea, French 

Polynesia.
Ileslinga, G., F.E. Perron and 0. Orak. 198.1. Mass culture of giant clams (F. Tridacnidae) in Palau. AquacIture 39:197-215.
 
Ilesliig,, G., T.C. Watson and T. Isamiu. 
 1988. MM)C giant clan hatchery regional services summary (1987-1988).

Micronesian Marricuhure lDevelopinen Center, Ialau, Caroline Islands.
 
Ilinegardner, R.T. 1969. Growth and (level opulent of tire laboratory citured sea urchin. Hiol. Biul1. 137: 465-475.
Jameson, S.C. 1976. 
 Early life history of the giant clans Triacna crocea, Tridacna maxima and Ilippopu~v hippopauv. 

Pac.. Sci. 30: 219.-233. 
Juinio, A.R., I..A.B. Mnez, C.I-. Villanoy andiF.D. Gonre, 1986. Giant clarn resorrces in tie Philippines. Tech. Rep.

Universily off the Pili ppines-Marine Science Insitutte, Diliman, QirezueACity.
L.aBarbera, M. 1975. L.arval and post-larval development of the giant clams, Tridacnamaxima and Tridacnasquamosa

(Bivalvia: 'ridacnidac). Malacologia 15: 69-79.
 
Matsui, I. 1968. 'lIhe propagation of sea tirchiis. Transl. Ser. No. 10)63. 172 p. Fisheries Research Board of Canada.

Murakoshi, M. 1986. Fanning tIhe borintg, clarn, Iricna crocea (lainarck). Galaxca 5: 239-254.
Onate, J.A. arid M. A. Naguit. A preliminary study ot) tire effect of increcased nitrate concentration on tie growth of giantclams Ilqi;opra hipulmus. Papx: presented at tire National Giant Clam Workshop, 15-17 March 1988. Silliman 

University, irunr agietle. (i press).
Rupp, J.1 1. 1973. l l ects of tenperature oi Ierlili/ation and early cleavage of sore tropical echiolerms, with emphasis

ott lchinometratmrthrei. Mar. Iiol. 23: 183-189. 
Salo, II. Rearing young sea urchins frort larval stage in tie laboratory aquarium systern. Paper presented at the Intema­

lional Seinitar on Marine Aquarium Management, 14-i 7 September 1987. langsaen, Thailand. (In press).Trinidad-Roa, M.J. Observations oil spawning and larval rearing of giant claris in the lPangasinan, Philippines. paper
presented at tIhe International iant Clari Workshop, 18-23 April 1988. James Cook University, Australia. (Inpress).

Trinidad-Roa, M.. and E.l). Gormez Maintenance and care of giant clams Jlivalvia: Tridacnidae) in marine aquaria.
paper presenited at tie lIntenatiotal Seminar ott Marine Aquarium Managetrent, 14-17 September 1987. lhangsacn,
Thailand. (lit press).

Tyler, A. and I.S. Tyler. 19(0. Physiology of ferliliiatioir arid early developtet, p. 683-74 1. In R.A. Hoolootian (ed.)
Physiology of tie echirodernnata. Iterseicnce Publicat ions, New York.

Watson, T.C. and (.A. Ileslinga. Optimal harvest age for Tridacna derasa: maximizing biological proluction. Paper
presented artthe International Giant Clam Workshop, 18-23 April 1988. James Cook University, Australia. (In
press). 



Session 3
 

Socioeconomic, Cultural and
 
Legal/Institutional Framework
 

v"'.- , V 



The Economics of Municipal Fisheries: 
the Case of Lingayen Gulf 

CARUI'O AtRONUEVOa 

Afionuevo, C. 1989. The economics of municipal fisheries: the case of Lingayen Gulf, p. 141-155. In G. Silvestre, E.Miclat and T.-E, Chua (eds.) Towards sustainable development of the coastal resources of Lingayen Gulf, Philip­pines. ICLARM Conference Proceedings 17, 200 p. Philippine Council for Aquatic and Marine Research and De­velopmcnt, Los Bafios, Laguna, and International Center for Living Aquatic Resources Management, Makati, Metro 
Manila, Philippines. 

Abstract 
This paper presents the results of a study on the economics of municipal fisheries in Lingayen Gulf based on datacollected during the period January 1987 to January 1988. Information on capital assets, costs and returns, and house­hold expenditures obtained indicate, among others, the following: (I) relatively heavy capitalization in municipal fishingactivity in the area; (2) considerable underemployment among participants in municipal capture fisheries; (3) quite lownet returns from fishing relative to family expenditures; and (4) the abject poverty of municipal fishermen and their fam­ilies. Suggested measures center around the need for alternative livelihood and better management (such as correctingthe open access situation and better law enforcement). It is emphasized, however, that such microlevel programs must bepart of holistic macrolevel approaches that address socioeconomic inequity and foster genuine industrialization (to draw 

manpower away from the natural resources and agriculture sector). 

Introduction Lingayen Gulf. This is borne out by the data 
gathcrcd by the socioeconomic research teamAn ironic situation in Philippine society of the ASEAN-US CRMP (Philippines) fromoften cited in development literature is the January 1987 Januaryto 1988. Four data 

case of municipal or subsistence fishermen. It gathering instruments were used, namely, (1)has been said that they and their families, the demographic profile; (2) the capital assets
whose livelihood rests on calching one of the profile; (3) the daily cost and returns sched­
cheapest sources of protein, suffer from se- ule; and (4) the weekly household consump­
vere protein malnutrition. tion expenditure schedule. Of the fourThe desperate existence of the fisherfolks, instruments, the first and second are "one­the general situation throtughout the Philip- time", while the last two are year-long
pines, is so vividly illtstrated in the case of instruments. Approaching the participatory 

aCollege of Social Work and Community Development (CSWCD), University of the Philippines, Diliman, Quezon 
City, Philippines. 
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research method, the "respondent-cooperator" 
fishermen were the ones who filled up the 
ycar-long instruments with the assistance of 
research stff. This paper briefly presents 
results using the last three instrunienLs and 
leaves out the discussion of the demographic 
characteristics of cooperators. It should be 
emphasized that the restilts presented are 
preliminary in nalure, and are intended to 
help draw general inferences pertaining to the 
economics of Lingayen Gulf municipal fish-
cries. More dctailcd treatments (e.g., incorpo-
rating fishing gear variability and seasonality, 
etc. in the analyses) will be incorporated in 
the final project report when the analysis 
phase is completed. 

The Area and Selection 

of Respondent-Cooperators 


On 15 January 1987, the record-keeping of 
individual costs and income, as well as 
household income and expenditures of 60 co-
operators, was started in six selected research 
sites. These sites were: Alaska, Aringay and 
Balawartc, Agoo, in Sector Ill; Nibaliw West, 
San Fabian, Capandanan, Lingayen and 
Llyong, Labrador in Sector II and; Mangas, 
Sual and Telbang, Alaminos, in Sector I (sec 
Calud ct al., this vol., for delineation and de-
scription of sectors used herein). For the se-
hkctifn of sample sites, the following criteria 
were tised: 

Type of Fishing Gear 

There is a large variety of fishing gears 
used by the municipal fishermen in lingayen 
Gulf. Mines (1986) stlated that "due to differ­
ences in Ixttom tolpography, nature of sub-
strate and the kind of fish species connonly 
found in the area, some lypcs of fishin' gears 
are indigenous in a particular sector hut not 
used tt all in other areas; while some are 
commonly used in one sector, but rarely used 
in other sectors of the gulf." The western 
coast (Sector I), for instance, is described as 
rocky andI coralline. Ilence, the fishing gears 

commonly used are surface/drift gill nets, 
fish traps and other types of fishing equip­
ment which normally do not touch or scrape 
the sea bottom. Sector II is generally shallow 
with a muddy substrate; thus the gears com­
monly used are baby trawls and beach seines. 
The eastern coast (Sector II1) is characterized 
by a hard, sandy bottom with scattered rocky 
substrate. In this sector, the most common 
gears are round haul seine and baby purse 
seine. These major gear types were consid­
ered in the selection of the sample sites. 

Fishing as a Major Source of Income 

In all the sites selected, fishing is consid­
ered a major economic activity. The number 
of municipal fishermen in relation to the total 
population was also considered. 

The Community's Response 
to the Research Program 

The daily recording of catch and expenses 
by individual fishermen is a tedious task, and 
may be considered an unfamiliar activity 
given their orientation. Thus, the commu­
nity's response to the research program is 
important. During the initial months, corn­
munity meting: were conducted (in coordi­
nation with some local organiza­
tions/institutions) to explain the program ob­
jectives andi method of data collection. The 
fishermen's willingness to be involved in the 
program was a major factor in the sample site 
selection. 

Accessibility of the Area 

One of the main tasks of the sociocco­
nomic research learn was the bimonthly 
monitoring of the recordl-keeping activity. 
Ten individual cooperators in each site were 
chosen. '[he criteria were that the cooperator 
inust: (I) be a full-time fisherman; (2) be 
willing to participatc in the research program; 
and (3) be able to read and write. TIhe staff 
decided to have ten cooperators in each site 
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instead of the eight originally projected to The types of gear used in the area essen­
give allowance for one or two cooperators tially confirm the findings of Mines (1986)
who would later lose interest in the activity, which led to the sectoral classification 

Capital Assets 

Distribution 

Of the 60 cooperators involved in the re-
search, 45% (27) owned a motorized banca;
13% owned a nonmotorized banca; and 42% 
are non-banca owners or simply renters or 
tripulante (see Table I). Sector II accounted 
for the biggest share of motorized banca, 
followed closely by Sector Ill. Based on the 
research staff's findings, this uneven share of 
the distribution could be explained by the: (I)
concentration of fisheries credit programs of 
the government andi NGOs in Sectors It and 
Ill, and (2) relative urbanization of Sectors II 
and III as compared to Sector I. 

Table I also shows the engine type owned 
by those who used motorized vessels as a 
general confirmation of the previous state-
ment, except for the case of Sector II where 
those who owned a lower horsepower engine
would have a slight edge over those that have 
a higher horsepower engine, 

adapted in the different studies under the pro­
gram. In Sector I, one could see the prepon­
derance of gears suited for its coralline 
shores, and the same applies for Sectors II 
and III. But one common factor in all sectors 
was the multigear nature of the fisheries to 
suit the scasonality of exploited species and 
area of operations.

In tLrms of other ecluipmcnt used (e.g., ice 
box and other containers, lighting parapher­
nalia), the data gathered essentially confirm 
the previous statement on the relative edge of 
Sectors Ill andi II over Sector I. The number 
of units owned by the cooperators in Sector 
Ill was higher than those in Sector I. 

Sources 

Although there were a number of "credit 
for capital asset" programs that were initiated 
in the area in the early 1980s, personal sav­
ings and borrowings (see Table 2) were still 
the major source of financing of capital assets 
in the gulf and each sector. 

For vessel, only 27% availed of the credit 
program of the government such as Biyayang 

Table 1. Perceniage dislribution of respondent-cooperators' ownership of: 

Fishing craft hy type and sector 

Type of vessel owned Sector Total 
I II IlI 

Motorized 25.( 75.0 35.0 45.0 
Nonmotorized 45.0 0.0 10.0 18.3 
Renter/non-owner of a 
vesselltripulante 450 25.0 55.0 41.7 
Total I5.Oa 10.0 I(X).O 105.oa 

aValues exceeding 100.0% are due to ownership of more than one type of vessel. 

Motorized vessels by engine horsepower and sector 

E.ngine type Sector Total 
1 II ili 

I - 15 hp 33.3 53.3 0.0 37.0 
16 - 22 hp 66.7 40.0 100.0 59.3 
No hp given 0.0 6.7 0.0 3.7Total RO100.0 100. 100.0IX.0 



144 
Table 2. Percentage distribution of respondent-cooperators by source of capital 
asset and sector. 

Source 

Biyayang Dagat 
Kilmang Kabuhayan 
at Kaunlarana 
Personal money 
Others 
Total 

Source 

Biyayang Dagat 
Personal money 
Others 
Total 

Source 

Personal money 
loAan 
Total 

aNaional L.ivelihood Program. 

Dagat (Marine Livelihood Assistance Pro-
gram). As mentioned, all of these were ac-
counted for by Sectors II and Ill. Moreover, 
56% of tie cooperators were able to acquire 
their assets on cash terms; 10% hrough re-
sourcefulness and friendliness: and 34%/ on 
installment basis. As a whole, 40c of the to-
tal assets could be accounted for by Sector II. 

Value 

Tile total value of all the capital assets 
owned by tile cooperators amounted to aolt 
P463,(XX)b (Table 3a). Roughly, tile average 
cooperator owned P7,700 worth of capital as-
sets (Table 31)). This average could be mis-
leading in tle sense that the range of valties 
varied from a low of less than PI00 to aihigh 
of P53,(X)0. Almost half of the total value 
was accounted for by Sector II, followed by 
Sector Ill. Again, this confirmed the impact 

Vessel owners 

Sector Total 
1II 111 

0.0 40.0 11.1 21.2 

0.0 13.3 0(1 6.0 
66.7 33.3 77.8 54.6 
33.3 13.3 11.1 18.2 

I (X).O 100.0 1(X).O 1 () 

Engine owners 

Sector Total 
I II 111 

1(.) 9.1 42.9 33.3 
0.0 27.3 14.2 19.1 
0.0 63.6 42.9 47.6 

I(X)O I(X).O 1(X).O I(X).0 

Fishing gear owners 

Sector Tlotal 
I I1 IlI 

1(X). 81.2 84.6 86.5 
0.0 18.8 15.4 13.5 

I (X).O I(X).OW 1 (. I WA).O 

of the credit for capital asset programs im­
plemented in the area. More than 50% of the 
total value was accounted for by the vessel 
and engine, the two primary assels financed 
ly such credit programs. Thu:s, relatively, 
there was heavy capitalization in fishing in 
the area, and this was further confirmed by 
the heavy depreciation expense in tile total 
cost structure. 

Daily Cost and Return 

Fishing Days and Hours 

For the period covered, the average num­
ber of (lays per month spent in fishing by the 
cooperators was only 10.7 days (see Table 4). 
Those in Sector Ill spent more (lays fishing 

b19 8 7 : P20.50 = US$1.0(0 
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Table 3a. Total cost or value (P)of capital assets owned by respondent-cooperators by asset type and 
sector. 

Type of asset Sector Total 
1 11 111 

Banca 28,450 160,0)0 50,150 238,600
Engine 10,100 38,400 22,800 71,300 
Fishing gears 28,040 40,930 33,490 102,460
Other fishing equipment 41,940 4,680 4,160 50,780 
Total 108,530 244,010 110,600 463,140 

Table 3b. Average value (P) of capital assets owned by respondent-cooperators by asset type and 
sector.
 

Type of asset Sector Total 
I II 1ll 

Banca 1,420 8,(XX) 2,510 3,980
Engine 5(X) 1,920 1,140 1,190
Fishing gears 1,400 2,050 1,670 1,710
Other fishing equipment 2,100 230 210 850 
Total 5,420 12,200 5,530 7,720 

Table 4. Monthly and sectoral variation in mean number of 
days spent fishing by respondent-cooperators. 

Sector 
Month I II III Total 

January 3.2 6.0 8.5 5.9 
February 10.5 10.3 15.0 11.9 
March 15.5 11.0 15.2 13.9 
April 10.6 8.5 13.4 10.8 
May 10.9 8.7 15.8 11.8 
June 7.5 7.1 12.4 9.0 
July 8.6 9.7 14.9 11.1 
August 10.7 8.1 11.1 10.0 
September 9.3 9.8 13.2 10.8 
October 9.6 11.9 13.5 11.7 
November 10.; 8.1 18.3 12.2 
December 7.0 10.2 11.4 9.5 
Year-round 9.5 9.1 13.6 10.7 

than those in Sectors I and II. Monthwise, Of the reasons given for not fishing, the 
January exhibited the lowest number of fish- perception that the fishermen would not catch
ing days while March and October exhibited anything tops the list. This perception was 
the highest. The data on the average fishing based on observations that others came back 
days indicatcd that, generally, tihe subsistence with minimal catch that could not even cover 
fishermen of the gulf were severely under- the explicit costs of fishing. Not far behind in 
employcd. This ixintcd 1o the possible kind the list was the reason of natural causes (e.g., 
of' programs concerning resources manage- rough sea condition).
nient and tipliftilnt of the plight of the Table 5 shows the number of hours spent
people. at sea per fishing day. For the whole of the 
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Table 5. Monthly and sectoral variation in the mean number of 
hours spent at sea per fishing day by respondent-cooperators. 

Sector 
Month I 11 Ill Total 

January 5.5 11.1 7.4 8.0 
February 6.5 7.7 8.3 7.5 
March 5.2 6.3 8.6 6.7 
April 5.6 4.8 8.9 6.4 
May 5.6 4 2 8.6 6.1 
June 6.1 4.9 9.2 6.7 
July 7.8 7.6 9.3 8.2 
August 79 6.8 7.1 7.2 
September 8.9 7.9 8.2 8.3 
October 9.6 6.8 9.4 8.6 
November 7.8 5.8 8.3 7.3 
December 4.8 7.1 8.1 6.7 
Year-round 6.8 6.7 8.4 7.3 

gulf, each cooperator spent about seven hours caught (13 kg) per fishing day while Sector 11 
in fishing. The fishermen of Sector III spent exhibited the lowest (5 kg). For all sectors,
the longest hours perhaps because they were December to March seemed to be the peak
better skilled and more adventurous among months and May to June, the lean months. 
the cooperators. Those who used immobile On the average, a fishing team grossed
lift nets (i.e., respondents from Sual and P150 (Table 7). The average value was high-
Alaminos) fished longest, for about eleven est for Sector III (P199). Although this sector 
hours. was only second in terms of volume, it ac­

counted for the highest value of catch be-
Volume and Value cause the fisherfolk caught higher-priced

species/varieties(Table 8). Sector II exhibited 
On each fishing trip, the cooperator would the lowest value, consistent with its relatively

likely catch an average of 9 kg of fish (Table lower average catch compared to that of the 
6). Sector I accounted for the highest volume other two sectors. 

Table 6. Monthly and sectoral variation in mean catch (kg) per 
fishing day of respondent-cooperators. 

Sector 
Month 1 II 111 Total 

January 7.9 13.8 15.0 12.2 
February 13.5 9.1 8.9 10.5 
March 18.3 3.9 11.6 11.3 
April 16.2 2.4 10.5 9.7 
May 11.8 1.9 9.2 7.6 
June 14.5 2.0 7.9 8.1 
July 7.8 3.3 8.0 6.4 
August 20.7 5.2 6.6 10.8 
September 9.9 4.8 6.1 7.0 
October 11.7 4.8 6.8 7.7 
November 12.4 5.0 8 0 8.4 
December 9.8 6.0 15.9 10.5 
Year-round 12.9 5.2 9.5 9.2 
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Table 7. Monthly and sectoral variation in mean value (P) of catch per 
fishing day of respondent-cooperators. 

Sector
 
Month 1 II Ill Total
 

January 115.6 143.0 332.1 196.9 
Fcbruary 201.2 163.1 151.5 172.0 
March 246.2 85.5 178.5 170.1 
April 182.1 43.5 182.4 136.0 
May 159.3 29.6 205.7 131.5 
June 188.6 31.1 186.0 135.2 
July 115.4 72.6 199A 129.1 
August 223.3 92.2 152.9 156.2 
September 138.2 93.6 172.8 134.9 
October 132.7 71.7 188.5 131.0 
November 171.5 77.3 215.6 154.8 
Deccmbcr 131.1 95.9 221.1 149.3 
Year-round 167.1 83.3 198.9 149.7 

Table 8. Monthly and sectoral variation in mleali price of fish (P/kg) 
caught ,cr fishing day by respondent-cooperators. 

Month I 

January 12.5 
Febnary 14.5 
March 15.2 
April 12.8 
May 12.0 
June 11.6 
July 9.2 
August 9.3 
September 8.8 
October 6.7 
November 1(.4 
I)ecember 8.2 
Year-round 10.9 

I)isposition of the Catch 

On the average, not all ofc the catch was 
marketed. Of the catch 2.5% was given away 
either to authorities or to relatives; 2% was 
eaten out at sea while fishing; and 4% was 
brought home for family consumption. 

Of (he marketed fish, the average share of 
the cooperators per fishing trip was P49 
(Table 9). Sectorwise, the aicrage share in 
Sector I was the highest (P51) since most of 
[he cooperators here were lift net owners; 
followed by Sector Ill (P50) and Sector II 
(P47). 

Sector
 
11 III Total
 

21.2 19.8 17.8 
16.2 22.9 17.8 
13.4 18.5 15.7 
9.5 19.3 13.9 
7.6 26.4 15.3 
9.1 21.6 14.1
 

1,1.5 21.4 16.0
 
13.7 19.0 14.0 
15.5 23.3 15.9 
12.8 23.7 14.4 
11.2 26.( 15.9 
12.3 20.8 13.8 
13.1 22.1 15.4 

Average Cost and Cost Structure 

On the average, the cooperators spent P73 
per (lay to cover fishing costs. Of this 
amount, 45% (P33) was used for gasohne; 
29% for repairs and maintenance; and 7% for 
pelrol for lighting purpxses. Those in Sectors 
Ill, I! and I spent P78, P65 an(l P68, respec­
tively. The highest cost for Sector Ill was re­
flective of the venturing out of tunnicipal 
waters by fishermen frotu the area. In fIact, 
about 70% of their average tola] cost cotn­
priseA gasoline expense (see Table 10). 



148 
Table 9. Average monthly share (P) per fishing day of respondent-cooperators. 

Sector 
Month I II ml Total 

January 38.0 87.4 58.1 61.2 
February 57.2 80.8 53.6 63.9 
March 59.5 40.3 47.7 49.2 
April 52.0 28.3 47.6 42.6 
May 45.6 30.4 56.2 44.1 
June 59.8 22.0 50.6 44.1 
July 36.2 47.8 48.7 44.2 
August 42.3 46.4 41.8 43.5 
September 47.2 55.6 40.3 47.7 
October 54.6 39.9 45.4 46.7 
November 57.1 28.0 54.7 46.6 
December 61.2 56.2 56.5 58.0 
Year-round 50.9 46.9 50.1 49.3 

Table 10. Percentage distribution of respondent-cooperators by cost item. 

Gasoline cost (P) per fishing day and sector 

Sector
 
Cost I II 
 III All 

10 and below 50.0 40.0 30.0 40.0 
i1 -20 25.0 15.0 5.0 15.0
 
21 -30 15.0 10.0 5.0 10.0
 
31 -40 10.0 20.0 0.0 10.0
 
41 -50 0.0 5.0 0.0 1.7
 
51 -60 0.0 
 5.0 10.0 5.0
 
61 -70 0.0 0.0 5.0 1.7
 
71 -80 0.0 0.0 0.0 0.0 
81 -90 0.0 0.0 25.0 8.3
 

91 and above 0.0 5.0 
 20.0 8.3
 
Total 100.0 100.0 100.0 100.0
 

Repair cost (P) per fishing day and sector 

Sector 
Cost I II 11I All 

10 and below 84.2 80.0 85.0 83.1
 
11 -20 10.5 
 5.0 10.0 8.5
 
21 -30 5.3 0.0 0.0 1.7
 
31 -40 0.0 5.0 0.0 1.7 

41 	and above 0.0 10.0 5.0 5.0 
Total 100.0 100.0 100.0 100.0 

Petroleum cost (P) per fishing day and sector 

Sector 
Cost I II III All 

5 and below 35.0 95.0 ,r.0 65.0 
6- 10 20.0 5.0 25.0 16.7 
11 - 15 15.0 0.0 10.0 8.3 

15 and above 30.0 0.0 0.0 10.0 
Total 100.0 100.0 100.0 100.0 

Continued 
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'rablc 10 (continued) 

Cigarette cost (P) per fishing day and sector 

Sector 
Cost I I m All 

2 and below 35.0 50.0 40.0 41.7 
3 -4 25.0 35.0 10.0 23.3 
5 -6 30.0 15.0 35.0 26.7 
7-8 10.0 0.0 10.0 6.7 

9 and above 0.0 0.0 5.0 1.7 
Total 100.0 100.0 100.0 1X).0 

Icc cost (P) per fishing day and sector 

Sector 
Cost 1 I 111 All 

2 and below 100.0 80.0 30.0 70.0 
3-4 0.0 15.0 25.0 13.3 
5 -6 0.0 5.0 40.0 15.0 

7 and above 0.0 0.0 5.0 1.7 
Total I(X1.1 I(X).O 100.O 100.0 

Food cost (P) per fishing day anti sector 

Sector 
Cost I II III All 

5 and below 70.0 95.0 75.0 80.0 
6- 10 15.0 5.0 20.0 13.3 
11 - 15 15.0 0.0 0.0 5.0 

16 and above 0.0 0.0 5.0 1.7 
Total IX).0 100.0 100.0 100.0 

Marketing cost (11)per fishing (lay and sector 

Sector 
Cost I II Ill All 

2 and below 75.0 60.0 45.0 60.0 
3 -4 5.0 15.0 10.0 10.0 
5-6 0.0 10.0 15.0 8.3 
7-8 15.0 15.0 10.0 13.3 

9 and above 5.0 0.0 20.0 8.3 
Total 100.0 100.0 100(0 99.9 

Other costs (P) per fishing day and sector 

Sector 
Cost I II Il All 

5 and below 80.0 90.0 80.0 83.3 
6- 10 0.0 10.0 20.0 10.0 
11 - 15 10.0 0.0 (1.0 3.3 

16 and above 10.0 0.0 0.0 3.3 
Total 100.0 100.0 I(X).0 99.9 
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To include the implicit costs in fishing, 

some assumptions were made in calculating 
the opportunity costs for capital and labor, 
For capital, the prevailinb savings interest 
rate served as the measure (5%). For labor, a 
daily (eight-hour work) wage of P35 was as­
sumed. This figure is way below the legal 
minimum wage rate. But due to widespread 
unemployment and underenploynlent and 
based on jot) opportunities and earnings in the 
area, this figure is deemed reasonable. Tabli! 
II shows the total cost per sector per month. 

Net Returns 

On the average, the net returns or the re-
source rent that "accrued" to each of the co-
operators per fishing day was only P17.20. 
Sector IIIfishermen got a P30.00 resource 
rent each while those from Sectors I and II 
got P26.10 and 11-4.40, respectively. Figs. I 
to 3 illustrate the low net returns and/or 

gull' (without taking into account other im­
plicit costs, whether social or personal). The 
long line and dynamite group was the most 
cficient, followed by baby trawl. Bottom set 
gill net operations were the most inefficient. 

IHousehold Expenditures 

On the average, a cooperator family spent 
P1,290 per month (Table 13). Those from 
Sector I spent the highest (P1,340), followed 
by those from Sectors II and I (P1,265) and 
III (P 1,170). Their spending pattern generally 
exhibited the same structure except for a rel­
atively higher share of food and a relatively
lower share of recreational expenditures in 
Sector III. 

One need not compare the :speading pat­
tern with the poverty thresholds to recognize 
the (lire poverty stalking the fmil ics of the 
cooperators. The average monthly share a 
fisherman obtained from fishing amounted to 

incomes from municipal fishing operations in1 P470 in Sector I, P425 in Sector II and P690 
the Lingaven Gtll' area, and provide some 
evidence that the common access equilibrium 
may have already been reached in the ca;e of 
the gulf. 

Efliciency of' Gears 

Table 12 essentially reveals the reason for 
the preponderance olf dynamie users in the 

in Sector IIIor P530 in all three sectors com­
billed. By simply comparing such average 
monthly share with the actual household Cx­
pcnditurcs, one could conclude that a fisher­
man cannot solely provide the financial ne­
cessities of' a family. Even if it would be as­
sumed that there are two fishermen per fam­
ily, each family would still need to look for 
other sources of income (except in the case of 
Sector Ill). 

]ahl 11. .Nlnmlhy and sccog alvarialion in lvcragc totalct s (P) 
(both implicit andntxplictit) lpr fisin g (LINof rc'quontlen -coopera­
tor'. 

Sector 
\Iouh I II III All 

Jintliary 77.7 116.7 126.8 107.1 
Febmary 1041.4 83.7 1,10.7 109.6 
March 103.6 69.2 122.4 98.4 
April 96.3 180.2 141.6 139.4 
May 80.8 46.4 126.8 84.7 
Jtune 87.2 64.4 133.9 95.2 
July 62.2 77.3 128.9 89.5 
August 55.3 90.8 99.2 81.8 
September 59.1 159.0 117.5 I1.9 
Octolr 380.5 274.3 125.8 2(W.2 
November 69.0 65.9 131.1 88.7 
)ecember 60.0 78.4 115.4 84.6 

Yea-round 103.0 108.9 125.9 112.6 
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Fig. I. Average total cost (P) (including both explicit and implicit costs) 
per day of respondent-coopcrators by month and sector. 
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Fig. 2. Average returns (P) per day of respondent-cooperators by month 
and sector. 

Preliminary Analysis of Variability or inlog-log form are 
in Fishing Effort and Catch logE = loga + BllogC B21ogP+ + 

B31ogH + B31ogA + B41og1 + B51ogS + 
Variability of Effort pei Fishing Day B51ogF + B61ogDl + B7ogD2 + e
 

where E= number of hours in fishing

The following is an attempt to explain C= cost of fishing

variation in time spent in fishing or whatever P = weighted price of' fish in the 
factors motivate a fisherman to stay longer at area 
sea and exert more effort. 14 = household expenditure

The specifications include the following: A= age
E = f(C, P, H,A, I, S,F, Dl, D2) I= educational attainment 
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Fig. 3 (continued) 
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Fig. 3.Monthly variation inaverage costs and returns (P)per day of
 
e e o tosrespondent-cooperators. 

Table 12. Total cost (?),catch volume (kg) and net returns (P)per fishing day for selected municipal fishing
gears in lingayen Gulf. 

typeeear Average Average 
 Average
total cost total volume net return 

13ottoml set gill net 88.2 5.6 -4.4 
trawl oda8y 148.4 
 9.0 30.4
 

Parigdig/lift net 
 140.1 15.5 
 17.9

Long lineand dynamite 110.7 10.4 62.6
 

Table 13. Average monthly household expenditures (P) of respondent-cooperators 
by month and sector. 

Sector 
I'xypn3s type 1 1I II All 

Food 
MedicineEducation 
Clothing 
Recreation 
Utility 
Others 
Total 

658.3 
97.4102.1I 

237.9 
87.0 
43.4 

I18.2 
1,344.3 

636.2 
121.785.1 
130.6 
98.4 

103.5 
89.5 

1,265.0 

820.2 
75.261.2 

138.6 
24.2 
37.5 
10.9 

,I66.8 

002.9 
107.889.4 
173.3 
86.7 
73.4 
93.3 

1,286.8 



154 
S = household size -0.88 -0.62 0.19 
F = number of years in fishing -0.187 logS + 0.168 IogF + 0.077 logD1 

D1, D2 = dummy for sector: if 0.166 0.136 0.280
 
D = 0, D2 = 0: Sector 1 -1.124 1.241 0.274
 
DI = I, D2 = 0: Sector II - 0.1001 IogD2
 
DI = 0, D2 = 1: Sector II1 0.265
 
a = constant -2.04 R2 = 
0.6814
 

The results are as follows: Adjusted R2 0.5929
= 
logE = log 0.788 + 0.269 logC + 0.357 logP 	 F = 7.68 
s.c 0.093 0.140 Tile following could be drawn from tie 
t 2.90 2.55 above: 
-0.011 loglI - 0.420 logA + 0.216 logl I. The specification could account for 
0.105 0.202 0.108 68% of the variation in catch, and 
-0.11 -2.07 2.00 the overall fit is quite good.
+0.092 logS + 0.065 logF + 0.90 logDl 2. mostFor of tie variables, the ex­
0.090 0.074 0.154 	 pected signs were obtained, except
1.02 0.58 0.58 for household size. Of the explana­

-0.081 logD2 tory variables, cost, price and being
0.146 in Sector Ill are highly significant at 

R2-0.56 = 0.6382 0.01 level, while effort and dummies 
Adjusted R2 = 0.5502 for the sectors are significant at 0.05 

F= 7.251 level. 
From the above cquation the following can be 
drawn: 

1. 	 Of the variations, 04% can be ex- Conclusion and Recommendations 
plained by the variables chosen. 

2. 	 Of the five explanatory variables, The results above inlicated the abject 
two are highly significant at P>0.01 poverty that stalks the coastal communities 
(i.e.,cost and weighted price) and surrounding Lingayen Gulf. The immediate 
two others are significant at P>0.05 reason appears to) be the condition in the area­
(i.e., age and education). All have -the dissipation of resource rent due to the 
the expected signs. near attainment of common access equilib­

rium. Data sets on capitalization, costs and 
returns andi houschold expenditures support

Variability of('atlh this conclusion. Solely addressing the con­
mon access issue, however, would not solve

Tile following is an attempt to explain the prol)len of poverty. The present situation 
variability in catch, V, across the gulf. did not evolve in a sociloeconomic vacuum. 

V = f(E, C, P, I1,A, I, S, F, 1)1, D2) Factors that may be. macro in character must 
or in log-log form be considered in the planning process to rem­

logV = loga + BllogE + B210gC + edy the existing situation. It must be realized 
B31ogl1 + B41og! + 115logA + 1361ogi + that although programs that deal with the mi­
13710gS + B8logF + BqlogDI + cro situation might ease poverty (e.g., alter-
Bl0logD2 native source of income such backyardas 

The results arc as follows: pounltry and piggery), the benefits would not 
IogV = log 0.931 + 0.624 logE + be long-lasting unless laid down under a 
0.986 logC - 1.32 IogP 	 holistic macro plan. Some environmentalists 

s.c 0.298 0.186 0.274 have opined that the solution to environmen­
t 2.10 5.29 -4.82 tal degradation and natural resources deple­

- 0.168 logiI - 0.242 logA + 0.038 logl tion could not be found in the sectoral areas 
0. 19 1 0.387 0.205 	 themselves. This is because the real causative 



155 factors stem from the social and economic 
structures of tie country. The problems of in-
equity on the macro level need to be ad-
dressel, and real industrialization should be 
puirsued to increase opportunities and draw 
manpower from the natural resources and 
agriculture sectors, 

Given these considerations, the following 
proposals specific to the Lingayen Gulff area 
led lattentin: 
I. 	With the relatively high capitaliza-


tion in the area, a stop to credit 

schemes for fishing capital/equip-
ment shoul e effected and th ~ 
available unds rechanneled for so-
cialconoic projects that would be 
iconoticprojctsda that would onof

conlmninity-based and that rest on 
the principle of coopcration and self­

2. 	 Alternative sources of income must 
be promoted and should consider the 
nature of fishing and the number of 
days spent for fishing. One should 
also consider the possible role of 
other family members, especially 
those of tie women and children. 

3. 	 Some pricing mechanisms that 
would show and internalize the real 
o ss o ia in g (suh al 

costs of illegal fishing (sunch as y­
namite fishing) are neteed. As may 
be glecaned from the data,"efficiency" 	 thieof the gear is the best 
explanation for the persistence of
illegal fishing methods. No amount 

half-hearted implementation
could 	solve this problemn. 

reliance. This proposal is not only to 4. Studies that would link the micro 
ease some pressure away from the 
resources, but also to promote better 

with the macro situation would be 
desirable. Studies of market inter­

institutional structures that could be 
the basis of a conmunity-based re-

linkages could be revealing in tie 
sense that market structures could be 

sources management program. analyzed and imbalances identified. 
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ofMines, A. 1986. An asse;srnl of the fisheriesltingayen Gulf. ICARRI)/NSTA Proj. Rep. 26 p. College of

Fisheries, University of the Philippines in the Visayas, I)ili Que/on City.maM, 



Prospects for Territorial Use Rights in Fisheries 

in the Lingayen Gulf Area 

ELMER FERRERa 

Ferrer, E. 1989. Prospects for territorial use rights in fisheries in the Lingayen Gulf area, p. 157-162. In G. Silvestre, E. 
Miclat and T.-F. Chua (eds.) Towards sustainable development of the coastal resources of Lingayen Gulf, 
Philippines. ICI.ARM Conference Proceedings 17,200 p. Philippine Council for Aquatic and Marine Research and 
Development, Los Bafios, Laguna, and International Center for Living Aquatic Resources Management, Makati, 
Metro Manila, Philippines. 

Abstract 
In many countries, fisheries resources are legally defir.ed as common property and open-access. However, experi­

ences over the decades have shown that open-access exploitation of fisheries resources leads to excess fishing capacity
and dissipation of resource rents. To overcome the problem of failing fisheries, resources allocation through territorial 
use rights in fisheries (TURFs) have been advocated. 

In l.ingayen Gulf, TURFs have been known to exist in the form of exclusive use rights in the construction of fish 
corrals, oyster culture beds, catching of fish fry and, more recently, in the laying down of artificial reefs. The natural 
acquisition of TURFs by fishennen's organizations in connection with their artificial reef projects opens the feasibility
of a community-managed TURF. The existence of traditional use rights in the use ofpayao and artificial reefs enhances 
the feasibility of using or adopting localized/traditional TURFs to meet both economic and social objectives. 

Introduction 

In many countries, fisheries resources are 
legally defined as common property and 
open-access. However, expericces with 
many fish stocks over the decades have 
shown that open-access exploitation of fish-
cries resources leads to excess fishing capac­
ity and dissipation of resources rents. Failing 
open-access fisheries throughout the world 
have been characterized by declining total 
yields, sharp decreases in the yield per unit of 
fishing cflort, disappearance of the more 
highly valued species, cutthroat competition 

among fishermen and, in some cases, the 
economic collapse of the fishing industry 
(Berkes 1986). Lirigayen Gulf is not ex­
emptecd from this trend. 

Management Alternatives 

To overcome the problem of failing fish­
cries, several management alternatives have 
beer put lbrward. These include, among oth­
ers, the following (Panayotou 1982): 

1. 	 Selectivity of gear . such as restric­
tion on the size of meshes, spacing 

aCollege of Social Work and Community Development, University of the Philippines, Diliman, Quezon City, 
Philippines. 
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of hooks or the opening of pots, aim 
to achieve and maintain the most 
productive age structure of tilestock 
by allowing immature fish to grow 
larger and more valiable, and possi-
bly to reproluce before they are 
caught. 

2. (;ear restrictions - such as bans on 
tile lise of' poisons and explosives, 
ainl at (he protection of tileresource 
and its pr×hictivity. 

3. 	 Seasonal and area closures - aining 
to improve the productivity of the 
resources by ensuring uninterrupted 
spawning anod protection of .juvenile
fish; fhe closure of a fishery during
certain scasons or in certain areas 
may also control total elfort and 
catch. 

.1. 	 Catch quotas - aim to improve the 
prodtctivity of the stocks through
direct control of fishing mortality; 
theoretically, any catch quota can be 
set and cnlorced, thereby, main-
Lining the slt'k at the desired level 

Ot I,r(1Ctin. 
5. 	 Fihli eflort controls - such as 

linji.s on the number of fishing 
tinits, quantity of gear, or capacity of 
vessels. aim ito improve the yicldl 
and conouh of theithperformance 
fishery through the elimination of 
excessive fishing cfform. 

6. 	 Economic controls - such as taxes 
on etfort or catch, royalties andl li-
cense lees, aint to inlircctly control 
fishing effort by directly removing 
the economic surplus (or resource 
rent) which encourages overexpan-
sion of effort; taxes and fees dlrive a 
wedge between social and private 
costs of lishing which dissuade fish-
crunen front expanding effort beyond 
the socially Ol~tiuitliil level. 

7. 	 Resources allocation through territo-
rial right.s - sutch as leaschold ar-
rangements, franchises, or alloca-
tions of ownershil over an area or a 
stock, ains to create the appropriate 
enviromient for self-martageunent 
through the estaiblishmncit of p.,rivate 

or community ownership of com­
mon property resources; the 
"owners" of tileresource, having an 
interest in its current and future pro­
ductivity, would be inclined to ':on­
trol fishing effort to maximize the 
net benefits from the resources, in 
much tilesame way as farmers reg­
ulate their activities to maximize the 
returns from their land. 

The Concept and Practice 
of Common Property 

The 	 condition of common property has 
characterized the use of most marine fisheries 
throughout the world for several centuries. 
Briefly, common property resources are those 
to which access is both free and open to a set 
of users or potential users. The consequences 
fronl the condition of common property in­
clude the following: 

I. 	Tendency to waste the resource 
physically. No individual fisherman 
has an incentive to restrain his catch 
in the interest of future returns, for 
anything lieleaves in the sea for to­
morrow will be taken by others to­
day. Thus, fish stocks tend to be 
used at, and frequently beyond the 
point of maximum sustainable yield. 

2. Economic waste. In the absence of 
controls on capital and labor, there 
will tend to be too much effort spent 
on too few fish. In overutilized fish­
cries, the same or even larger 
amounts of fish can be taken with 
fewer fishermen anti vessels than are 
actually employed. This means that 
the same or greater total revenues 
could be produced with lower total 
costs. 
Tile 	difference between total rev­
enues and to.al costs that would oc­
cur if acces to the fisheries were 
controlled, oi- the condition of com­
mon 	property were removed, is an 
"economic rent." !n common prop­
erty fisheries, this rent is dissipated 
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because whenever it occurs, it pro- such as lagoons, along beaches, and with re­
duces a surplus profit to the fisher- gard to coral reefs. More recently, TUR's are 
men. Since access is free anl open, being established, legally or illegally, with 
the surplus profit will attract more FADs and other new or recently expanded 
fishermen. New fishermen and cap- technologies. 
ital will coeic into the fisheries until 
rent is totally lissipated. Range and Variety 

3. 	 Low income. A related consequence 
is that average incomes of small- TURFs are more pervasive than previously
scale fishermen tend to )c at, or thought to be the case, in both modern and 
close to, tie bottom of the scale. traditional marine fisheries. A partial list of 

4. 	 Conflict. This occurs in the form of fisheries and techniques using or permitting
congestion among fishermen using exclusive TURFs would indicate this. These 
the same resource with die same include the following (Christy 1982): 
gear; among large- and small-scale 1. Oyster and clam bottom 
fishermen using different gears for 2. Seaweed beds 
the same resources or among fish- 3. Raft culture 
crmen using dlifferent kinds of gears 4. FADs: floating (e.g., payao) and 
for different stocks but on the same fixed on the bottom (e.g., artificial 
space, as between mobile trawlers reefs) 
and fixed nets or pots. 5. Beach seine rights

In essence, the consequences of free and 6. Fishpcns and cages 
open-access fisheries are gencraly quite 7. Set net rights
damaging. The only possible rationale for this 8. Bottom fish traps (e.g., lobster pots
is that it offers employment opportunities in and octopus shelters)
situations where alternative opportunities are 9. Coral reefs 
scarce or nonexistent. But this is a benefit 10. Lagoon fisheries 
which, in the long run, may be outweighed by I1. Fish traps/corrals
the other damage. To the author's knowledge, all of these vari­

eties of TURFs except probably beach seine 
rights and set net rights, exist in Lingayen 

The Concept and Practice of Gulf.
 
Territorial Use Rights in Fisheries
 

Significance

TURFs have been known to exist for cen­

turies. In fact, community fishing rights and Christy (1982) pointed out several conse­
other forms of' proprietary rights have been quences of TURFs, which include the fol­
the rule rather than the exception in many lowing:

traditional coastal fisheries. They have 1. Prevention of die dlam.ging 
 conse­
emerged (and some are still maintained) quences of common property. A 
where conditions penit relatively easy ac- TURF can remove, to a greater or 
quisition and defense of exclusive rights, lesser extent, the conditions of
Scdcntary resources such as oysters, mussels, common property, thus reducing
ind scaweeds have long becn subject to use their negative consequences (e.g.,
rights. Enclosed bodies of freshwater (ponds, the tendency to waste the resource 
lakes and flood plains) have also been subject physically). TURF owners can limit 
to exclusive use rights for centuries (Christy the inputs of capital and labor at the 
1982). TURFs have also emergel in areas or point where die greatest net benefits 
situatioiis where ease of acquisition and de- are produced. This could be the 
fese of exclusive rights are not readily ap- point where net economic revenues 
parent. They have developed in marine areas or social objectives are maximized 
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(such as maximum employment at 
satisfactory levels of income), 

2. 	 Improvement of the welfare of 

small-scale fishing communities and 

enhancement of cquity.'Community-

managed TURFs provide both op-

portunity and incentive to manage 

the resources within the territory, 

Since the owners (group )f individ-

uals or community) of Ti'RFs have 

an exclusive right to future products, 

it will be in their interest to ensure 

the flow of future products. This 

would facilitate the iniposilion of 

management measures as well as en-

lorcement. The most effective form 

of enforcement occurs where it is in 

the self-interest of the user to coin-

ply v' " the rules. 


3. 	 Enliaccment of' self-regulation and 

help in minimniiing conflicts. TURFs 

-ire viable especially for small-scale 

fisheries wherein the community of 

users is relativelv honogenous, and 

the group size is relatively small. 

Reciprocal and mutually reinforcing 

relationships are feasible, thus, fa-

cilitating self-regulation and mini-

inizin.: conflicts. 


4. 	 Possible creation of a class of 
"sealords" or monopoly of the re-
sources. While comnmunity-manag d 
TURFs provide control over the re­
sources and the benefits derived 
from them, the opposite can be dam-
aging to the plight of small-scale 
fishermen. If localized TURFs de-
velop on their own, without effec-
tive community control, these may 
create a class of "sealords" and re-
stilt
in a monopoly of resources. The 
case of the fiipens in Laguna Lake 
illustrates this. 

Thl' Philippine Experience: 

A Ilistorical Perspective 


Prior to Spanish colonization, the Philip-
pines was inhabited by various ethnic groups 
organized into independent villages known as 
harangay. No comprehensive account exists 

of the manner in which these communities 
relate 	 to their environment, particularly the 
coastal resources. But early Spanish docu­
ments 	(in Blair and Robertson 1903-1909) as 
cited by Lopez (1983) mentioned that: 

Barangay in the vicinity of Manila 
claimed -s much of the sea and nearby 
rivers as they could defend against 
neighboring barangay (Francisco Colin 
1663); and 
Tagalogs established fishery limits and 
set aside sections of river for use as 
trading centers. Use of these areas by 
nonmembers of a settlement was con­
tingent on the payment of ees (Juan de 
Plasencia 1589). 

As the Spanish rule prospcrc , the 
barangay were incorporated into the domi­
nant sociopolitical system, and with it TURFs 
claimed by each village broke down. Coastal 
and offshore waters became open to ex­
ploitation by all parties who 'tad the means to 
do so. 

During the American occupation of the 
Philippines, exclusive use of coastal waters, 
this ti'ie by individuals, was again estab­
lisheco by the Fisheries Act of 1932 for fish 
corrals, fishponds, oyster culture beds and for 
fry gathering. However, municipal fishing li­
censes issued under thi act still allowed sub­
sistence fishernen to exploit all waters within 
the jurisdiction of a mnuricipality. 

"l'h, lingayen Gull'Area 

In at least one locality (Bolinao, Pangasi­
nan), the Fisheries Act was used to concen­
trate control of municipal waters within a 
small circle of the affient. Waters to a depth 
of 10 fathons (18 in) were divided into five 
or six lots and leased by auction. Concession­
aires exacted fees from net fishermen and 
corral-buiklers who wished to operate within 
their lois, based on estimates of potential 
catch. I10sk-and-line fishermen were exempt 
from this levy because their catches were 
considered negligible. The concessionaire 
could then control the number of fishermen 
utilizing his hlt and, at least in Ihcory, make 
sure his stock would remain productive 
(Lopez 1983). 
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The exclusive use of coastal waters by in-

dividuals or corporations continues up to Vic 
present, and remains the dominant arrange-
ment 	 for TURFs in Lingayen Gulf. For in-
stance, Ordinance No. 8 fron the Office or 
the Municipal Secretary (series of 1976) of 
Bolinao and known as the "Basic Fishery Or-
dinance" declares: 

"Operating fish corrals, oyster culture 
beds or catching of' 'hangus fry' or fry 
of other species for propagation shall be 
considered as exclusive fishery privi-
leges which shall be granted always to 
the 	 highest bidder in public bidding 
held according to the provisions of this 
Ordinance." 

In the municipality of Sual, TURFs for fish 
cages and stationary lift nets have been 
awarded to ind ividuals or corporations. Sin 
ilar arrangements exist for the oyster rafts 
and 	 mussel stakes off Binmaley and San 
Fabian. Fish corrals all over the gulf are ad-
ministered under individual or corp,iate
franchises. 

In the municipality of Agtx), La Union, a
 
siniilar provision for exclusi\ve use of coastal 

waters in the oip, raion of fisli corrals, oyster 

culture beds and fry galthcring exists in the 

oLinance pertaining to fisheries. lowever, 

there are no clear provisions with regard to 

[lie operation of avd, or :AIUs prevalent in 

the l.a Union area of Lingayeni Gulf. Never-
theless, an observation has been made re-
garding its use and another FAI), the artificial 
reel'. (;alvez (1988,) noted the existence of an 
importain cultural and instilutional practice in 
Bala ware - a fori i( sea tcnure systen. As 
lie observe(I, "anyone who has laid down an 
artificial reef in an area eans the sole right to 
fish arounid the rce'f." 

se hav 
oped over the lng years Iiat the peoiple have 
beenii rac is inrg the liyiiig LImlvii (fn ),Vop. In 
the proess, it has iisiititionalized a tradi-
tioinal use righit in the operatin ofpa ao and 
us variaiii the artificial ree'. 

Thisfonniterire Liiia Llecl-land 

A recent devel.'.!,!-2it in the gulf area is 
the r',alraI acquisition T1RIs by fisher-Lif 
iens organi/atiois in Alamiinos, Sual and 

La bradLoir in connection with their laying 

down of artificial reefs in the coastal waters 
adjoining their communities. 

In the statement of management rules for 
the artificial reef project, the fishermen's or­
ganizations stated categorically that their 
members should be given priority to die ben­
cfits accruing from the project. Furthermore, 
their rules provide that anyone fishing within 
50 in of the artificial reefs should share 5% of 
his catch either in cash or in kind. They also 
provide that only gill net and multiple hook 
and line may be used in catching fish from 
the artificial reefs. Blast fishing and cyanide 
poisoning are strictly prohibited. Working 
committees have also been fornmed to monitor 
and maintain the operations of the artificial 
reefs.This new development in the acquisition 
and maintenance of TURFs provides an al­
ternative arrangement in CRM. It poses the 
feasibility of communiiity-based nianagement 
of TURFs over the dominant practice ofindi­
vidual and corxrate managenent. 

Lessons an(I Recomnlendalli,ms 

Successful experiences in coastal fisheries 
ianageient indicate the importance of tra­

dition and lxal organizations. Fisherncn 
who have inheritcd detailed knowledge of the 
natural environment and time-tested systems 
for fishing, and who have organized them­
selves have a better chance of ianaging their 
fisheries successfully. Thus, in the forniila ­
lion of a conimunity-based CRM plan for 
l.ingayen Gulf, there is a need to examine the 
ways by which localized/traditional "'UIRFs 
can bei used or adopted to meet bolit eco­

imic and social objectives. A diilonaly, 
there isa need to: 

I. 	 Exl ore the possilbility of organizing 
the small fishernien of Santiago Is­arid 	have theni bidl for the ex­

clusive itse right of setting up fishdr ascorrals; 
1. 	 H;-n css the traditional use rights 

prevailing ini[the c sfal elinitii­
ties in the settin . ,, of artifi,.cal 

reefs; and 
3. 	 Incodrporate organizing as an essen­

tial element of' conimunity-based 

(N1. 
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Another critical factor in the success of 

coastal fisheries management is the use of' 
extra-local authority or "enabling legislation" 
such as provincial or municipal ordinance. 
Such facilitates the protection of community-
managed TURFs and gives legitimacy to lo-
cal rules for the use of the coastal resources, 

While BFAR is looking into the possibility of 
formulating a fishery administrative order for 
the setting lip of' artificial reefs, the provin­
cial boards and municipal councils in the 
provinces of Pangasinan and La Union can 
initiate the promulgation of ordinances to 
protect community-managed TURFs. 
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for the Province of Pangasinan (1987,.1992) 
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Abstract
 
This pape r gives an overview of developmuent concerns and targets for the province of Pangasinan based on therr'ndiui-tenr developlioent plan covering the period 1987-1992. It presents a brief profile of the province, its pressing

development prolblelmsand othjectives/rcquirements during the plan periol. 

Provilnia lProfle 

Pangasinan's ktnd area of 5,368 kin2 cov-
ers one-lourlh of the Ilocos Region's laind 
area. langasinan is composed of 46 mtnici-
palilies and 1,348 harangay including the
cities of Dagtlpan and San Carlos. The 
provincial capilal is Lingayen. 

Population, Labor and Employment 

IPangasi nan has the highest poptulalion 
anmong the foiur provinces in Region I. In 
1987,itstolal poptinal ion (incltding itscities)
reached I,X47,30(0 or 46'. of the total re-
gional poptilation. As of April 1988, 714,000 
ctnposed file labor force, 633,(X)0 of which 

al))l Pedro BIlg., lagdaraoar, San Fernando, La Union. 
1)1985: i' 19.00 = USS 1.00 

we,. employed; thus a provincial employ­
ment rate of 89%. Of those employed, 52% 
were in agriculture. The unemployment rate 
of I1% was higher than the regional unem­
ployncnt rate (6%). 

Family Income and Expenditure 

The average monthly family income for 
Pangasinan and( its cities was P2,440 in 
19851). 1lowever, the average monthly fatnily
expenditure was P1,950. Both parameters 
were below the region's average monthly
family income of P2,620 and expenditure of 
112,190. 'The proportion of families carning 
less than M annually wasY0,((X) 6%. 
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Natural and Financial Resources 

Pangasinan has the largest arable land area 
in Region I. Of the province's total area 
(536,818 ha), about 70% are classified as 
alienable and disxosable lands I-est suited for 
intensive crop prcxliction. Its forest lands 
make tip about 30% of the combined forest 
area in the Ilocos Region. 

About 481.% of Pangasinn's land area is 
used for agricultural production. Pangasinan 
is a leading producer of rice, corn, lowland 
vegetables and livestock. It also has tie 
largest fishpond area in Region 1. Three-
fourths of the region's freshwater area is in 
Pangasinan. The province borders Lingayen 
Giilf, tie most productive fishing ground in 
Region I. Communal w'va ters occupy nearly
5,0(X) ha, tie biggest in the region. 

The IHundred Islands in Alaminos, Sual 
I each inaandke other Ix'achesa around I.i ngayenGulIf Ikingasinan fa viori te suriminer 
spot, especially for fer-orienteirecreation,

ofloraInottsl y ovr-rnt revrenues. 
I o. 

Pangasinan generated 102 million in 1 87c 
representing a per capita revenule of P55 ver-
sus the region's P89. Pangasinan's average 
comparedper capita togovernmentthe region'sexpenditureP77. was P60 

Agrieulture and Inlistry 

During the first half of 1987, Pangasinan
accounicl for more than 6(01'; of the rice pro-
duction in (lie Ilocos provinces. Nearly half 
of the region's inland fisheries production 
came frot the province. In 1986, fish pro-
duction totalled 32,0(X) I, accounting for 
about 80, of tlei fish production in lie Ilocos 
provinces.

For tire third quarter of 1987, l'angasinan 
was tire primary source of limestone, shale
clay, white clay and glaiir silica, 

In 1987, there were 454 newly registeredl)usines5 setabh lihmnrnt s in Ifhc priovinire, of 
wiie c280 were engaged pin iraiig. 'ota
wivestment, were 4g5 mliin Iii 

C19 8 7 : P20.50 = US.{X) 

Infrastructure and Utilities 

In 1983, the total road length in Pangasi­
nan represented 26% of' the regional total. 
More than one-half of the roads are asphalted 
while the rest are of earth and gravel. In 
terms of communication facilities, all of the 
municipalities of Pangasinan are serviced by
tclegraph facilities. As of June 1987, there 
was one postal station for every 36,200 per­
sons. About 87% of the municipalities have 
been provided with electricity. Less than one­
fiffl of its total population still has to be silp­
plied with potable water. One-hird of the 
potentially irrigable land still needs to be irri­
gated. 

Developmni Cocers 

The nat uraI endowm en s of Pangasi nan 
have been projected to offer growth and de­
velopment. Certain problems, however, iri­pde the maximum utilization .)f thIese re­
soLurces.pcde the mar m ti lizatiriv r olthese re-Fa rm silI at ioii arid rivyer ,: lluit i(n are 
two major concerns. Iwo of the region's
major river basins, Agno and Iuied, have 
servedl 
wastes generated 
s as dunrping sites of iiine silt andf 

by mining comipanies in 
Bengiel. This river system traverses and 
pollutes wide tracts of' agricultural lands in 
Pangasian. 

Decreases in crop productiin (Iparticularly
rice) in Iangasinan are attribnted to tie high 
cost of farmlands and ininrg activities in [lie 
uplands. 

Pon management and fingerling disper­
sal, tcIliological assistance and cxordinated 
systems of fish production are still inade­
(illite.

Small-scale, backyard livcsicxk producLion 

is coiiirer.Its expansion is inted by ti e 
lack of breeder stc'ks and efIficit disersalI' og ran s, as wvell as iiiadeqia te capital to 
support increased producLion. Backward link­
ages of tire industrial sector wtih tire agricil­tral sector needi to be sirengthi.,ed to corn ­
plcnit the plaiied increases in crop andlivestock production. 
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Marketing and credit facilities and training period, the percentage of the total population 

programs appropriate for craftsmen, produc- belonging to the active labor force would be 
tion workers and managers are inadequate 55%. Continuing to absorb majority of the 
and constrain the development of small and labor force shall be the agriculture sector,
light industries. Raw materials like rattan, followed by services and trade. The agricul­
bamboo and narra are dwindling to the detri- ture, fisheries and forestry sectors shall like­
ment of cottage industries. wise experience the highest average annual 

The lack of standard hotels and other nec- growth rate in labor absorption during thL pe­
essary tourist facilities hampers the tourist- riod. 
drawing potentials of Pangasinan. Its water- Pangasinan is and will continue to be a 
oriented recreation resources have yet to be major producer and supplier of rice in Region
fully developed. 1.For the 1987-1992 period, the area planted

The rural areas, particularly in the eastern wi*.h rice shall increase by 5% from 196,(XX)
and western portions, need to be beneficiaries ha in 1987 to 206,(XX) ha by 1992. 
of an expanded program in health, nutrition, Fish production shall grow to be a major
family planning, education/training and other livelihood activity for coastal municipalities.
social services. These areas lack water, ecc- Activities, however, shojid shift from capture
tricity and sanitary disposal systems. fisheries to aquaculture given the resource 

Communicable diseases are the main situation. 
causes of morbidity and mortality. These Livestock and poultry production shall be 
have yet to be controlled more effectively. In encouraged. Meat production is projected to 
1987, one-fourtl of the children in die 0-6 grow by 1.6%. Vegetable, cotton and native 
age group were found to be malnourished, burley tobacco production and tree farming
The services of more physicians, nurses and shall also be expanded.
dentists are required by the increasing popu­
lation. 

As of June 1987, more than one fifth of 
the total number of barangay in Pangasinan Industry, Trade and Tourism 
needed electrical facilities. Existing school 
buildings and hcalth facilities nced substan­
tial repair and improvement. While the road The development of cottage, small- and 
density of the province is slightly higher than medium-:;cale industries depends on the ex­
that of the region, many road sections tension of liberal financial assistance, techni­
(barangayor farm to market roads) need re- cal and consultancy services and manpower 
pair and improvement. Port facilities are in- and entrepreneurship training needed by the 
adequate to nicet the development in agri- industry. Handicraft, furniture, food process­
culture and industry. Large areas, especially ing, machine shop, leather production, 
in the eastern and central parts, require flood leathercraft and cotton spinning are the in­
control systems to protect farms and( dustrie ; to be developed in Pangasinan. 
property. Agricultural and resources-oriented indus­

tries need to be established. A comprehensive 
survey of the province's mineral resources 
and other indigenous materials shall be un-Development Targets and deraken. The further development of the 

Requirements mineral industry isa high priority. 
Trade strategies must be focused on the 

Agriculture and Natural Resources 	 creation of centers and subcenters to serve as 
trading posts for agricultural and industrial 

Pangasinan's population is projected to produz-ts. Additional efforts in product devel­
have an annual growth rate of 1.6% during opment and standards, and campaigns on re­
the 1987-1992 period. Its population shall spo1sible consumerism are essential for trade 
have reached 2,(X)3,(XX) by 1992. During this activities. 
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The next five years will call for the im-

provement of hotels, inns and other tourist 
facilities especially in designated tourist 
zones. 

In all of these activities, adequate infras-
tructure support is necessary. 

Social Services/Facilities 
and Inf'rastructure 

For the planning period, the increasing
numlr of stulents at all levels will need a 
general education that is relevant and sup-
portive of regional and national development. 
This will require the provision of adequate 
and wcll-maintained facilities and the train-
ing and retraining of teachers and school ad-
ministrators. Moreover, the financial and so-
cial well-being of school personnel will de-
mand proper attention, 

The provision of' quality health care shall 
seek the service of some 4(X) midwives by 
1992. Existing health facilities will need to be 
dispersed strategically in rural areas. Based 
on planning standards, additional 100 units 

and 400 units of barangay health stations will 
be needed to serve the population by 1992. 

Social welfare projects for the coming 
years must fill the need of highlighting the 
welfare of the family and the child. Opportu­
nities for work, increased income and pro­
ductivity must be geared toward the disad­
vantaged groups and individuals. 

Throughout the whole development pe­
riod, there is compelling need to provide in­
tegrated services in transportation, communi­
cation, power, water resources and other so­
cial facilities. 

Induced investment supportive of balanced 
agrolorestry development will require the 
construction, repair ancl maintenance of vital 
support facilities. This requirement, when 
provided, shall strengthen the link between 
these complementary sectors. 

The backlog in rural reads will need to be 
minimized within the period. Urban roads are 
already deemed sufficient. Rural road devel­
opment needs greater attention even on the 
assumplion that no change occurs on the ex­
isting area of agricultural lands. 

By 1992, 300 postal stations will be 
needed by the growing lxpulation. 
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Abstract 
1his paper gives an overview of development programs and objectives for the province of La Union based on themedium-term development plan for the period 1987-1992. It gives a profile of the province, previous development

efforts and programs for implementation during the five-year period. 

Planning Framework land area of ,ihe region and country, respec­
tively. It is composed of 20 municipi;litics

Provincial Profile and 575 barangay. Of the former, San 
Gabriel has the biggest land area, 17,810 haGeneral profile (12%) while Agoo has the smallest, 3,910 ha 
(3%) of the total provincial land areas. InLa Union is located in the southwestern ternms of the number of barangay, San Fer­part of the llocos Region). It stretches over a nando has the most (59) while Bagulin has

length of 102 km from north to south lying the least (10).
be.wcn 1200 15' and 1200 36' E longitude
and 160 13' and 160 57' N latitude. It is Population and family income 
botnded in the north by llocos Stir, in the
south by Pangasinan, in the east by lBenguet In 1980, La Union had a population ofand in the west by South China Sea. 452,600, which was considered the second

La Union, with a total land area of 149,300 highest among the region's seven provinces.ha, is considered the smallest province in the It was estimated to have grown at an annualregion. Its area is 7% and 0.5% of the total average rate of 2.3% to a level of 508,300 in 
al)on Pedro Ildg., l'agdaraoan, San Fernando, l.a Union, Philippines.

bhe Ilocos Region referred to in this paper is the old regional delineation with seven provinces and four cities.
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1985. The growth rate was slightly higher 
than the average growth of 1.9% during the 
1970-1980 period because of the combined 
efleas or better health and the increase in the 
immigration stream resulting from, among 
others, the designation of San Fernatido as 
the regional capital, the establishmcinit in 
1983 of a State University and the imple-
mentation of miaJor projccls providing tlhe 
pull I'actors to poptulatiol Irigralion. 

The province's population is concentrated 
in tire coastal municipalities. Alnrost one-
third is in the three imrost pIopulated towns of 
San I:erlnando, Iaiang and Agoo. The capital 
town of San Fernando has remained the most 
populated town wilh its population in 1980 of 
68,400 accounting for 151Y of the provincial 
poplulation. The least poplated towns ill 
1980 were tire upland towns of Bagulin, 
Burgos, Pugo and Sanirol, with a combined 
p)pulation of' 26,8()0 const itutting only 61,4 of 
the total provincial poulation. 

The popirat ion density of the province in 
1980 was 303 pcrsorrs/krru 2. rirurricipahityh'lre 
of Agoo had tihe highest density with 891 
persons/kri 2 while San (Gabriel, tIhe largest 
mnicipality in terrms of lard arca, had tire 
lowest with 58 persos/kir 2 . The lowlad/ 
coastal municipalitics, orr tire average, were 
more densely xpulated than tire upland mu-
nicipalities. 

On the average, there are slightly more 
women tran men irr the province, wilh a ratio 
of 98 iren for every 100 women. In 1980, in 
tire young segmrnrt of tire populatlioll, i.e., in 
tire 0-19 age group, the ratio was 100 Irrei to 
100 women. In the older age groups, the 
opposite was true, I(XWwoiren to 0() men. 

l.a .Jnion's popiulation is growing older as 
shown by Ire decreasing p)rplrtion (to tolal 
populrtion) of tire 0-14 age grou1p. Since 
1970, when this group ac'counted for -14( , 
the proportion Ias gone down to 4011c in N80 
arnd to 39(Y in 1985. The 15-64 age group, o 
the other hand, has increased in prolxrtion 
f'rom 53% in 1975 to alnost 56(/ in 1985. 
The implications of this to the province's 
employment generating capacity are of prinie 
consideration in planning. 

Ir terirs of age dependency ratios, L.a 
Union in 1980 had 85 dependents for every 

100 potential carners. The number has 
declined to 79 in 1985. Of the toul number of 
dependents in 1980, 75 belonged to te 0-14 
age group while 10 were aged dependcnts. 

In 1980 the province had a predominantly 
rural population with 84%. Except for San 
Fernando, all the minicipalities had more 
than four-fifths of their population in the 
rural areas. The municipalities of Bagulin, 
Burgos and Santol, all upland municipalities, 
have remained totally rural even as of 1985. 

The ur'an-rural population ratio in 1980 
was 19 to 100, and in 1985, 22 to I(X). The 
tempo of urbanization dhring this period was 
3%. 

Although Ix)th urban and rural areas ex­
hibit similar trends of (ecreasing proportions 
in the youth group (0-14) and increasing in 
the poitential ecoiomically active group (15­
64), the levels vary. In 1980, the proxortion 
of the youth group to tle 15-64 age group in 
the urban and rural areas was 37% to 4 1% 
and 53Y to 57%, respectively. 

Also iil 1980, the number ofldependents in 
the nrral areas was higher than that in tihe 
urban ones. Every 100 persons in the produc­
live age group of the urban population had 75 
dependents while every 100 in the rural pop­
ulation had 87 persons. 'These figures imply 
the necessity of providing more income-gen­
crating opportunities in tire rural areas. 

Part of La Union's ipopulation growth 
comes from a net immigration flow. For the 
period 1975-I980, tie net immigration rate 
\vas 3.2/1,00)) iersons, or a gain of 1,470 per­
sours. ()I the total gain, 23(/ were intra­
regional migrants while tire rest were inter­
regional migrants. 

Ii 1985, there were about 90,000 families 
in L.a lnion wtilr an anrual average f'amily 
income of 1'36,60)c. The urban lamily's 
average annual income of P48,000 was 
almost 40"'. more than tire rural family's 
P34,5(X). 

I terms of distribution by income class, 
around 80% of the fIamilies (72,800) have 
incomes equal to or less thIain the annual aver­
age. lhere was a higher proportion of' rural 

C1985: P19.00 = US$ .iX) 
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families (72%) receiving less than the rural 
average income as compared to the urban 
families (69%). 

Financial resources 

In 1983, La Union had a total revenue of 
P18.3 milliond, 51% of which caine from in-
ternal revenue and specific tax allotments. 
One-fourth of the total revenues were in the 
form of national aid. Only 21.4% of these 
revenues came from the exercise of the prov-
ince's taxing power anl its proprietary or 
business activities, 

In 1983, too, the province incurred expen-
(liturcs amounting to P17.1 million for eco-
nomic development (30%), capital outlays
(23%), public welfare (15%) and general ad-
ministration (15%). 

San Fernando, a first-class municipality,
had a total revenue of P7.7 million, the high-
est of the 20 municipalities. Bagulin, a fifth-
class municipality had the lowest revenue,
P224,(X)0. 

Past i)evelopment Trends 

Production 

As of 1985, the total area for crop produc-
tion was 51,540 ha, 96% of which were for 
temporary crops and 4%, for permanent 
crops. Since 1980, the area cultivated to crops
increased by 10.5% or an annual increase of 
2%. 

Rice is the niost widely grown crop in the 
province, with 04% of the total agricultural 
area in 1985 devoted to its cultivation. Rice 
crop yicld in 1985 was 128,200 t (2.56 nil-
lion cavan at 50 kg/cavan), or an average 
yield per ha of 3.9 t (77 cavanlha). This level 
of yield was 22% below the Masagana 99 (a 
government national rice production pro-
gram) target of 99 cavan/ha. Irrigated areas 
gave a greater yield of 4.3 t/ha, 14% higher 
than that of rainfed areas' 3.8 t. Tobacco 
remains to be the main commercial crop of 
the province. In 1985, tobacco prodlction 

d1983: P14.00 = US$1.00 

reached 5,900 t, harvested from 5,980 ha. 
This yield was roughly equal to the national 
average of 1.0 t/ha. Vegetable areas covered 
8,580 ha or 14% of the total crop area for
1985. Vegetable production of 48,300 t from 
8,580 ha placed vegetable productivity at 5.6 
t/ha. 

During the 1978-1982 period, poultry pro­
duction declined by an annual rate of 5.6%. 
Livestock production generally increased at 
an annual rate of 0.9%, with carabao and goat
production registering positive growth rates 
of 0.2% and 5.4%, respectively, and cattle 
and hog production registering negative
growth rates of 3.1% and 1.1%, respectively. 

Fisheries production remained practically 
stagnant during the 1983-1984 period, with 
production increasing only by 0.4%. Corn­
mercial and inland fisheries production reg­
istered positive growths but municipal fish­
ing, which accounts for more than half of the 
total fisheries production, registered a nega­
tive 32% growth.

Cement production in the province, both in 
terms of output and value, declined from 6.54 
million bags in 1983 to 4.75 million bags in
1984. Likewise, output of sand and gravel 
and pebbles declined. But, limestone produc­
tion increased from 338,(XX) t in 1983 to 
477,000 t in 1984. The declining trend in 
production may be attributed to the general
economic slowdown experienced nationwide. 

Labor force and employment 

The population of 15 years old and over 
reached 293,700 in 1983 from a level of 
260,0(X) in 1977, or an annual growth rate of
2%. The labor force participation rate fluctu­
ated during the six-year period (1977-1983),
with an average level at 63%. The highest 
rate was noted in 1982 at 72% while the low­
est was in 1977 at 57%. In 1985, the rate 
even went down to 55%. Employment rates 
also fluctuated and averaged 95%. A down­
ward trend was noted in 1977-1982 period, 
from 95% in 1977 to 92% in 1982. 

In the 1975-1984 period, the agriculture, 
fisheries and forestry groups registered a 
generally declining trend, with an average
annual rate of (ecline of 3%. 
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Two major industry groups registered neg-

alive growths (in terms of employment) dur-
ing the 1975-198(0 period: manufacturing 
with an annual rate of 2% and wholesale and 
retail group, with 57. The 1980-1984 period 
saw tremendous declines in tile electricity, 
gas and water groups with annual decline of 
12%, and in the agriculture, fisheries and 
forestry groups with 9%. The financing, 
insurance and real estate, and the transport, 
storage and communication groups registered 
moderate rates of decline at 5% and 4% an-
nually, respectively, 

)evelopment Challenges 

Low incomes 

'Fle average income per family in 1985 
was P36,6(X). Although this level was 19% 
more than the regional average, it was still 
considered relatively low. Estimates made by 
NEDA placed the poverty line at 
P31,3(X)/ycar. With average income at only 
1717c more than the poverty line, it is esti-
mated that 65 ,t olf the families in I.a Union 
have inconmcs lower than the threshold level. 

Uneven growth and dcvelo)ment 

I)espite generally having a relatively 
higher level of dvclol)ment compared with 
the other provinces in tlie region, niany rural 
houscholds in l.a Inion barely benefit from 
the effccts of such growth. Many municipali-
ties, particularly those al the foot of the 
Cordillera Mountlain, remain isolated from 
the mainstream (f the development process 
(fule to lack of access, both in physical and 
economic terms, Ilo proluctive activities, scr-
vices and facilities. Such disparities in 
growth arc evidenced by the following : 
1. 	 In 1984, San Fernando had revenues 

four tii s more than the second 
highest earning municipality, Agoo. 

2. 	 Also in 1984, the P389,400e average 
revenue off the four most depressed 
municipalities (all upland) was only 

C-'19.75 = US1.() 

12% of the average revenue of the 
three municipalities (all coastal) 
with the highest revenue next to San 
Fernando. 

3. 	 In 1985, the average annual family 
income of an urban family, P48,(XX) 
was 40% more than that of its rural 
counterpart. 

Geographically, growth has not been 
widespread but has largely been focused on 
the coastal and developed areaus. This may be 
attributed to the .growth center approach 
which caused the funnelling of investments in 
a few municipalities. 

Environmental degradation 

The destructive effects of indiscriminate 
disposal of industrial wastes, especially mine 
tailings, from the upland provinces; increas­
ing forest denudation for agricultural pur­
poses (e.g., shifting cultivation or felling of 
trees for fuel in the tobacco industry); and the 
proliferation of illegal means of fishing have 
been manifested by the frequency of dcstruc­
tive flash floods, inefficiency of river and ir­
rigation systems and the disappearance of 
certain species of aquatic animals. 

Aggravating this increasing environmental 
stress is the presence of such pollutive enti­
ties as cement plant, tobacco redrying plants 
and large-scale swine breeding which emits 
an olbnoxious odor. 

Rising social problems resulting from the 
(ualitative inadequacy of social services 

In terms of social facilities like schools 
and hospitals, the province is generally suffi­
ciently provided for. In terms of the service 
component, however, the province is found 
wanting. For instance, while the classroom­
plupil ratio is 1:22, the teacher-student ratio is 
1:31 at the secondary level. Although ade­
quate in ntumbr, many of the facilities are in 
a dismal state of disrepair, thus contributing 
to the low level of s(ial services offered. 

Some services particularly needed in urban 
areas (e.g. sewerage, solid waste disposal) are 
not adequately provided, if at all. The inci­
dence of drug dependency, juvenile delin­

http:C-'19.75
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quency and prostitution remains unabated Development Framework 
because of the inadequacy, if not complete
absence, of services and facilities to counter- Objectives 
act them. 

The basic objectives of the La Union Five­

People's participation Year Plan are to: 
and program orientation 1. Increase income and productivity 

levels to attain a "better quality ofProject/program identification has largely life." This requires the expansion of 
been motivated politically and by the national employment opportunities for the 
government and has focused considerably on unemployed and the underemployed,
the showcase type of project. This is not to and the intensification of projects to 
say, however, that these projects have not expand the output of essential items 
succeceled in providing some of the basic like food to provide not only for the 
sociocconomic development prerequisites, minimum consumption of the prov­
like income and employment. To a limited incc's population but also to gener­
extent, they have. 

The point is that external assistance could at sure usmor exut. 
be of limited efficacyoalpriiaio.Etral 2. a more equitable dis-ribution 
ec without local participation. Externally tribution policy will seek to 

rected ihu and could be misdi- Ensureof economic opportunities. The dis­
ensure 

generated programs become of limited effi- that the more depressed segments of 
cacy when these require local participJation the population would enjoy higher
only at the implementation phase. They also levels of economic and social ser­
become misdirected when geared solely to 
serve the national interests or, much worse, vic derolen the aeo 
the interests of those initiating and graphic develrpment disparities andimple- income differentiation. 
menting them, totally neglecting local inputs. 3. Attain a higher level of social devel-The challenge, therefore, consists of re­
designing nationally formulated programs/ oPment. The delivery of social ser­
projects so that these will be relevant not only vices will be improved, expandedto the national interests but also to the local and made more responsive in thecommunities r depressed and underserved areas to 

attain a higher level of well-being 
among the people of La Union.

Strategic location and These services include those on
function of the province health, education and social justice. 

4. Improve environmental quality.
La Union has been (tubed as the "gateway While intensified economic growth

to the North" because its main roads lead to is an overriding objective, it should 
the northern coastal rp:.'inces like Ilocos Sur, not be pursued at the expense of the 
llocos Norte and Cagayan and to inlard ones environment. Effective measures to 
like Benguet and Abra. Moreover, the control the ill effects of pollutive
province's capital, San Fernando, is the cen- industries should be devised. 
ter of the llocos Region. These, obviously, 5. Increase local participation in the
bind La Union to the rs.!;t of the region. development process. Existing local 

As such, t,e province cannot plan for its institutions shall be activated and 
development :a total isolation from the rest of strengthened to ensure their effec­
the provinces in the region. Inevitably, its tive delivery of development ser­
planning horizon, at least in particular as- vices. 
pects, needs to transcend its political bound- 6. Devise a settlement pattern con­
aries. ducive to the development of the 
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province as an administrative center. 
The fulfillment of this objective re-
quires the consideration not only of 
the existing relationship between 
production areas and market centers 
and urban-rural areas within Inte-
grated Area Development (lAD) 
boundaries, but also of the implica-
tions of the multifunctional roles of 
certain municipalities of the prov­
ince, particularly San Fernando. One 
of this municipality's roles, that as 
an administrative center, connotes 
its being a service area which tran­
scends provincial boundaries. The 
plan also intends to set boundaries to 
create key and support programs as 
shown in Table 1. 

Overall Strategy 

The IAD strategy was adopted not only to 
set a new pace and direction in the overall 
development of La Union, but also to achieve 
conplenientarity of combined intervention 
efforis or inputs of both private and govern-
mcnt entities, whether in the form of policies,
institutions, programs and projects on the one 
hand; and popular participation in the plan-
ning andl implementation process, on the 
other. 

The lAD concept is deemed appropriate in 
La Union as a response to the need for bat-
anced development between the predomi-
nantly rural agrarian and fast-growing urban 
sectors. Through lAD, the rural areas, espe-
cially the upland towns where agriculture
remains the key economic activity, shall be 
linked to the urban centers in the coastal 
areas where the finance, technology and or-
ganizational expertise needed to stimulate 
levelopment are lxated. The application of 

lAD to La Union is seen to be a step towards 
meeting the present government's commit-
ment to develop the countryside and the de-
pressel urban areas/groups.

For planning purposes, and considering
such factors as geographic unity and cohe-
sion, the province has been divided into three 
sub-IADs as follows: 

Area I (northern area) - Luna, Balaoan,
 
Santol, Bangar, and Sudipon.
 
Area 11 (central area) - San Fernando,
 
San Juan, Bacnotan, Nguilian, San
 
Gabriel, Bauang, Bagulin and Burgos.
 
Area III (southern area) - Caba,
 
Aringay, Agoo, Rosario, Tubao, Pugo
 
and Sto. Tomas.
 

Spatial Development Framework 

Existing Land Capability and Use 

A large portion of the province's land area,
with varying range of slopes from 0-3% and 
30% and above, is class R which is suitable 
for forest production and limited grazing.
This class occupies an area of 100,410 ha or 
67% of tie province's total land area. 
Belonging to classes A, Bs and Bw ar. 
39,570 ha (27%) of the total land area which 
are suitable for crop production with varying 
requirements for soil conservation. Class X 
which is found along the province's coastal 
areas facing South China Sea occupies an 
area of 1,570 ha (1%). 

Of the total land area of La Union, 108,290
ha (73%) are classified as alienable or dis­
posable, 8,410 ha (7.7%) of which are under 
urban anti industrial uses; 52,210 ha (42%), 
under cultivation; 1,480 ha (13%) for inland 
fisheries; 44,81(0 ha (41%) of grasslands and 
350 ha reserved for a national park.

Based on these figures, it can be noted that 
there is an indiscriminate land use mix and a 
lack of spatial interrelationship. This can be 
attributed to urbanization and the lack of 
proper zoning ordinances. In terms of devel­
opment, coastal municipalities are being
favored at the expense of inland municipali­
ties which are lagging behind. Among the 
areas that are highly urbanized are San 
Fernando, Bauang, Agoo and Rosario. Built­
up areas account for 8,407 ha of occupied 
lands which are mainly concentrated along 
major transport routes. 

Land capability assessment shows that 
39,570 ha are classified as prime agricultural
land capable of sustaining the economic pro­
ductivity levels of crops/land use over time 



Table 1. Key and support programs to be created by the La Union development plan, with their respective objectives and strategies. 

Program 

Key 
Agricultural development 

Natural resources conservation 
and environmental protection 

Rural industrialization 

Objectives 

Maximize rice production and achieve 

self-sufficiency in other food like vege­
tables, com, fish, livestock and poultry.
 
Increase production of commercial and 

other agricultural crops serving as raw 

material it 'uts for manufacturing and 


processing ,ndustrics.
 
Provide, improve and expand marketing and
 
other postharvest facilities and services.
 
l'.eorient agriculture research to the demands 

of an intensified and diversified 

agricultural strategy.
 
Intensify extz.nsion services and credit 

support especially in the production 

of long-gestation/perennial crops.
 

Conserve and protect forest areas, natural 

reserves, marine resources and other 

environmentally critical areas. 

Minimize, if not completely stop, the use 

of environmentally destructive methods 

of resources exploitation, e.g., blast 

fishing, kaingin, etc.
 
Introduce measures to rehabilitate areas put 

to inappropriate use, e.g., kaingin areas.
 

Promote/develop cottage and small-scale 

industries using agricultural crops 

indigenous to the province as inputs. 

Provide the necessary impetus and intensi­
fied support, to reinforced agriculture
 
development by utilizing surplus.
 
Promote employment-generating
 

activities to enhance rural incomes.
 

Strategies 

Expansion of agriculture and fisheries areas. 

Intensification of production throug . the use of im­
proved varieties and the provision of other nlluts and 
support activities. 

Diversification of production by employing multiple 
and intercropping methods. 

Specialization in crops where the province has a 
comparative advantage (e.g., tobacco and grapes). 

Reforestation/agroforestation of identfied denuded 
forests or forest lands encroached upon for agricultural 
use. 
Promotion of '.ommuniiN/coopcrative ef'fori in both 
resources exploitation and conservation and ma:nage­
ment. 

Hastening of subclassification of public forests. 

Encouraging the development of labor-intensive indus­
tries for the manufacture and processing of agricultural 
inputs and tools and machineries. 

Continued t.. 



Table 1. (continued) 

Program 

Support
Support services and facilities 

Institutional developr-at 

Domestic tourism romotion 

Urban infrastructure package 

Object;ves 

Provide the needed social support 
ser. ices and infrastructure facilities, 

Improve the province's capability 
to plan for and manage its development. 
Enhance bcneficiary participation in 
program!project planning and implmen'ation. 
Promote efficient institutional linkages and 
coordination for development planning. 

Increase domestic tourist arrivals. Develop 
the tourism sccto as a support market 
for cottage industry products. 

Upgrade infrastructure facilities to meet 
the growing needs of a rapidly urbanizing 
regional center. 

Strategies 

More qualitative improvement of existing facilities and 
services and addition of these to focus on underserved 
and unscrved areas. 

Activation of existing entities and linkages for devclcp­
mcnt planning. 
Involvement of intended beneficiaries a earv as in the 
project planning stage. 
Integration of activities across the spatial and fumctional 
areas. 

Creation of a systematic tourism marketing program. 
Setting up of commercial centers within tourists' desti­
nation to market cottage industry products. 
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wifl less input to production and without any Mineral land covered 1,030 ha or 0.6% or 
adverse erfect on the imnediate and adjoin- the total land area of the province. Metallic 
ing environment. Ilowever, (lie deposits ill form ol'tilanefcrous nignetiLeexisting lanr tile 
use for agricultural purposes is figured at sand which account for a volume of 23.3 
52,210 ha. This does not niian ithat there is no million t can be" found in Aringay, Caba, 
room For expansion since iot all the agricol- Agoo, Bacotan aind Sto. Tonias. As 'f1985, 
iuralareas (66,76 ihi) Ik.ill prime rithere was no exploitalion activitywi!tin reported


agriculltural lands. Potential 1,,iniw areas for made oil
such mineral resource. Nonmletallic 
agriculture (2,575 ha) were (lceriined it) deposits inthe of limestone arc. aburi­he fornm 

in the nortlhernmnost an(d soulhernimost inuic- (1it in the nunicipalities 
 of Hacutari,
 
ipalities of' Ihc province, notably Suidipen, alaloall and Sall Cillando with totala 
Balaoan, Bacnotai, Hangar, Rosario, tgo()o rcscrvc of 69.1 niilliorn t.Considering the 
and Sto. lonmas. Area dC'hI0lpnitenIt I-or agri- Iiescei0' Co'nolidatCd Industriesof Hlacriotanii 

cultural purposes shall te limitcd to which tapped these
IMXr, (1(1) resources for 
slope and below.There arV igricultural activ- ecernn making, establishing another cement 
itics in soiie utplaind arcas adverscly aflecting proicct is not practical. H('l is classilied as a 
cnvironmtnal tluality. Tlhcse cultivated Ixir- heavy pollutive indusry. Its pollution elects 
limis are hMi1nd inrttie eastern part of the are in 20)-500( ii raditis ii the Iorii of dust 
province, nolably in the munic'ipilitiCs of particles and srnoke cniitted. Other mineral
Santol, Sari (abriel, tagilin, Burgos, Tul'hao ill IortidCposits are the of agillaceous, sticky
and Pigo. f1' province ha of clay and \wh[ile and gritty' clay. Of thesetlhe I9,389 
potential irrigible areas, 931/; or 18,004 ha dcposits, stick)' clay isthe riost prornising
 
are already irrigated. The existing irrigation sourCe of incoiieC. It is IusCd in pottery­
sy'stcriis, liostly ti(er the supervision oftlle 
 tiaking which agiiits rural iricoie, and is 
National Irrigation Adriinistralion, are tile abriundlt iinalmost all parts of' the province.
Aiburay'an Irrigation Sysler servicing )li'nlaid/grasslad arcas are the rnost 
Sldilk'n, llaingar, Ilaloali and e to intensive land ise since theiriia: and til vulnerable 
Nisalilp River Irrigalitn S 'sterim servicing Conversion rieemls kss cfforl. ()l thc 62,9)50 ha 
Agoo, Aringay, Sto. Toimas aid Tultio. of openland/b rushllrd, 30,2(0 liacan be 

A., of 198-1, La I.iiloni or forcst.ry orhad -11,012(0 ha c,,nivrted for agrol'orcstry pur­
27,' of' its t0l. lan111d isIforestartai clasilicd iises. ()penlaind/grasslaid with forcst land 
land. ()ut of 29,7Q)0 or be intensive 
73.0, ,wrV classifiCd is tiibC'rlauid. A activities. Wetlandsifall inder land capability
waterslicd reserve f 9( ha is hlcalted at cliss X which are miost suirabile fOr fishpond
Naguiliani for prolection of the watershod developiet. (f the 1,570 hi, L.Uria has the 
area of Naguilian Rivr. ()l thi- forest aid, ai liiicst poteniill area of 84(0 h,,1; lamirg and 
210-ha park along Ihtecoast of I)anortis and Sari lSFernarndo iave .39(i ia ritd 

this area, about ha ishould subjected 1,i fOrestation 

34(0 ha, re-
Agoo was reserved I'r niaigrove forest. Civil spI t ' 'lly. 
and mitilitary reservalions accotulu f[OrIAS 
Ih. llrlulltlils covered 9., ;6 I or 2-V; (f 
the total fo rcta. Propostd ILarnd I s,Plain 

FritC'OliIeit 0l hoif'rs
lds with airi-
Cultilrall is of pressing llciui:ctivilICs oneC Ite i limiteLd rcsource, land should b 
ItrobloCtns illliltlI ruuau I Of itili/t'd, acllied a-itlIIl eiieUutH fOreVst (lispuosed ofvery carc­
are;S. Shitili, Cuiivait0ui hith fully. henct, the alli nilll, ilo 1.lndi, ii's lIOW- uiitCilsy'
level Iartirig s'slten dcplivcs ih' ictivitiCs i1d 1ItC iype, (lsirl aid Iocai­ICt'htirIhio Use 
area1 nit ol,,Of its fhrest coWer Iblt tioni strucitlur's iid fclilits arealso of il.s of deter­
hIabilat and siNciairies for ganic and wil(lile. rllned, thus: 
These areas were idcIniicd he in tile I. higlhcj 111(1t lii- ]ncourage tile bCst use,
nicipalities oh I'tigo, Salilol, Sari Gabriel, harrnorizing privati: Interests wilh 
Bagl iii arid Aringay',. social and econoillic policies: 

http:forcst.ry
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2. 	 Ensure the quality of air, water and 

other environmental values; 
3. 	 Optimize the benefits and minimize 

the cost of public utilities, services 
and infrastructure and other devel-
opment costs;h 

4. 	 Maximize the utilization of' land; 
and 

5. 	 Reconcile conflicts, whether in-
tertemporal or )etween present andtf'uture needs. 

Land use planning involves dcliberate and 
studied efforts of' minimizing, if not entirely 
preventing, the undesirable efTects of unreg-
ulated 	and unplanneld dCevelopmeVC aSttc, 	 iuch 
conflicting land uses, inadequate or substan-

(lard facilities and services, congestion of
 
people and activities and tuncconomic and 

wasteful use of space. The most appropriate 

use of land is detennined based on carefully

undertaken studies and surveys. Thus, the 

land use planning study Ifor La Union was 

undertaken to equate proper utilization of
Ilandl resouarces5 withI aniiy dlcvclhiinie nt cffort 

in the 	 area. The timing and phasing of the 
present land uses to other aspects within the
framework of the overall growth and devel-
opnicnt of .IaUnion are nccessary. The r-
striction policies for land use planning are 
recommended to fully attain the i1',i[ItLIllf 
benefits from the land. 

The cxiYting irban land use shows that 
there are low-density settlements in the (xcu-
pied areas in the province as of 1983. During
the five-year planning period, it is assumed 
that expansion of areas for utrban use is Jira-
ited, except for the tliree identified growth 
centers which are projected to have a 2.8% 
annual increase inland area for urban use. It 
is therefore recomnmen(,ded that areas identi-
ficd in this plan be prioritized. The expansion 
of liirban ind rural settlciiints has Iobe reg-
Ltated by local liid Ilse plans and Z in ig

ordinanecs. No expansion should be allowed 
in areas (Iesignaltel Iir cropland, pasture, 
iniand fisheries, explited forests and miiniiig 
and quarrying. 

Agriciltural land cxpansion shall be liii-
iled to areas witi 1817 slope an1(] below. This, 
however, does riot apply to areas above 18r/ 
that ire already ilized lfor agricnillurail pur-

poses, provided that the occupancy of said 
area will not be expanded. However, these 
areas 	which are susceptible to degradation 
shall 	be protected to preserve environmental 
quality and minimize destruction. 

Potential areas for agricultural expansion 
are ilentificd as belonging to sub-lAD I and 
IIIwhere most lands are fertile and the slope 
is relatively plain and undulating. These are 
tile nMunicipalities of' Suipen, Balaoan,
Bangar and Bacnotan for Area I and Agoo, 
Rosario, and Sto. Tomas for Area I11.Upland 
stabilization programs sl: lll be implemented 
in the municipalitics of Santol, Burgos, San 
Gabriel, Bagulin, Tubao and Pugo where 
agricultural activities are being undertaken. 

The ecological significance of the forest 
ecosystem is an important factor to consider 
in planning for development. 

The following functions or characteristics 
of natural ecosystems are relevant to plan­
ninrg:
1. 	Flora and fIauna genepools/reservoirs

for mdigenous, rare, threatened r 
common species;

2. 	 Nursing and brceding areas for game 
and wildlife; 

3. 	 Natural barriers to protect/cleanse 
tie areas from natural impacts; 

4. 	 Areas of high biological productiv­
ity essential to fIod chain/web; 

5. 	 Primary habitat for species perpetu­
ation/protection; and 

6. 	 Areas which promote resources re­
newal.
 

These functions clearly show the necessity 
to protect and develop important ecosystems 
that are sens;i_;ve and susceptible particularly 
to tihe inipact of potllution, resources extrac­
lion, infrastructure devclopnenit/industrial­
i/ation and incoillpatiblC land ses. 

An ecologically significant area identified 
in tile province which needs protection and 
rethabililation is the National Seashore Park 
ah ng A-glo)- l)anlortis coastali area. The mani­
grove Ircst which covers fhe forcshore area 
iiilst be devlopediand preserved. Other areas 
of iiaJor significance are the two watersheds 
oltihe Ihree iajor rivers and those classified 
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as permanently protected forest in the mu-
nicipalitie3 of Santol, Bagulin, San Gabriel 
and Burgos. 

Existing and Proposed Hierarchy 
of Settlements 

As of 1980, the most populous town in La 
Union was San Fernando, with a population 
of 68,410 accounting for 15% of the total 
provincial population. The least populated 
was Burgos, an upland municipality, which 
population of 4,149 was less than 1% of the 
total provincial population. 

In terms of urban-rural population ratios, 
San Fernando had the highest, 62 to 100, 
followed by Balaoan, 21 to 100; Aringay, 20 
to 100; and San Gabriel, 18 to I(X).

Applying the scalogram technique to 
determine the functional hierarchy of settle-
ments in La Union, it was found that, based 
on 23 functions considered, the 20 munici-
palities can be ranked into nine levels which
are given in Table 2. 

This hierarchy underscores the existing
imbalance aniong the municipalities in La 
Union, particularly between the lowland/
coastal and upland municipalities. 

Within the five-year period, 7An Fernando 
will remain to have multilevel functions: as 
regional and provincial and sub-lAD center. 
Beyond this period, however, San Fernando 
is envisioned to be transformed into a totally
urban settlement, the functions of which shall 
be of higher level and of more specialized 
types. 

To prepare for this, two minor centers shall 
be developed to take over the lower services, 
especially those on agricultural input and 
output market services. Bacnotan shall even­
tually serve the needs of the central munici­
palities of San Juan and San Gabriel includ­
ing portions of Balaoan and Santol, while 

San Fernando is the province's center 
which offers both basic and specialized ser­
vices ant facilities (e.g., for education, health 
and commerce). However, i, appears that 
Agoo is being developed as an alternative 
center of the province. 

To attain spatial integration in La Union 
(i.e., to efficiently link production areas to 
market towns, rural to urban areas and ser­
vice centers to satellite areas), a hierarchy of 
settlements is proposed. This hierarchy shall 
provide a rational frame for the distribi'lion 
and levels of service- and facilities to be 
established in the province. 

Table 2. 1lierarchy of l.a Union municipalitics based on functioi,.. 

analyses involving available services and facilities. 

Rank/level Municipality Composite score 

First San Fernando 991.96 
Second Agoo 221.62 
Third .lauang 135.62 
l:ourth lBacnotan 98.82 

llalaoan 96.49 
Tubao 88.81 
Naguilian 88.26 

Fifth l.una 76.72 
Sixth Sto. Tornas 66.49 

Rosario 63.77 
hangar 62.11 

Caba 59.40 

Seventh 
Aringay 
San Juan 

58.41 
45.52 

San Gabriel 41.23 
Eighth Sudipen 30.96 
Ninth lPugo 21.13 

lurgos 18.67 
Santol 18.25 
h1agulh 15.29 
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Bauang shall cater to the needs of Naguilian, 
Bagulin and Burgos, including portions of 
Crba 	 and Aringay. A third minor center, 
TLbao, shall also be developed to absorb 
certain lower functions of Ar-y , a sub-lAD 
center which is expected to develop into a 
major urban center. 

San Juan is expected to absorb part of the 
population migrating to San Fernando, and 
may eventually become the residential suburb 
to the latter. 

Balaoan shall continue its historical role as 
center for small-scale manufacturing estab-
lishmnents. This sub-lAD center, however, 
needs to be physically linked to :ertain por-
tions 	of its hinterlands, e.g., oreas of Santol, 
which remain isolated. The sub-lAD centers 
are expected to provide the market with the 
outputs from the rural industries. The rest of 
the municipalities shall continue to supply the 
food and industrial needs of the higher level 
settlements. With this proposed settlement 
hierarchy, a more efficient urban-rural inte-
gration is expected to be achieved. 

Plan Financing 

The proposed programs and projects under 
the La Union Development Plan for 1987-
1992 entail a total financial outlay of P736.4 
million, or an average annual outlay of 
P147.3 million (Table 3). 

Out of the total cost, P182.3 million (or 
P36.5 million anniuaily) is the required net 
infusion from government. The amount of 
P554.1 million constitutes die private coun-
terpart (particularly in die agricultural devel-

Table 	 3. Financing requirements 

opment and industry components) and the 
foreign funds committed for some infras­
tructure projects proposed (e.g., Overseas 
Ltwononic Cooperation Fund of Japan for 
sporis development). 

At the current levels of regular budgetary 
appropriations to national agencies operating 
in the province and other fund infusions to it 
(e.g., inf-astructure appropriations), and in 
anticipation of an increased revenue genera­
tion by tile province and its constituent mu­
nicipalities, financial capability for plan ima­
plementation is deemed adequate. 

istorical figures show dhe following 
trsh 

trends: 
Regular appropriations/actual allot­
merits to national agcncies in the 
province were estimated to average 
P86.6 million in 1985. 

* 	 Special loans availed of by the 
province for agricultural and indus­
trial/trade projects in 1985 amounted 
to P15.2 million. 

0 	 Local government-generated rev­
enues are expected to reach P28 
million in 1987. 

On the assumption that these trends shall 
continue, it can be gleaned that the province 
has the capability to finance implemnctation 
of the plan. 

An importa - issue to consider in terms of 
financing, however, is the operation of the 
government budgeting system where budget 
preparation emanates from the region while 
decisions on the budget contents are decided 
upon at the central/national level. As such,
 
there is no assurance that provincial priorities
 

of prografms and projects for 
implementation in the 1987-1992 developnent plan for the 
province f La Union. 

lProgran/project 

Agricultural development 
Rural industrialization 
Support 

Tourism 
Social services 
Infrastructure 

A1986: F20.00 = US$1.00 

Cost MtPx 1()6)a 

130.135 
10.500 

3.857 
15.160 

576.769 
'736.421 
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shall be given budgetary allocations by both Union and the municipalities therein, must
the national government and the implement- strive to improve its capacity to generate on
ing department. its own the needed financial resources and to

To skirt this issue, therefore, the local gov- manage these in the most efficient and effec­
emient unit, in this case, the province of La tive manner. 

Reference 
IRI)C-LPIDS-NEI)A (llo:os Regional Development Council-La Union Provincial Development Staff-National 

]:c ,omic Develepmnent Authotity Region I). 1986. Medium-term development plan for tue province of La Union 
(198--1992). NEDA Region I, San Fernando, La Union. 



Working Group Reports on Issu s 
and Recommendations 

The various CRMP activitics in the 

Lingayen Gulf area were cnvisinned towards 

eventual devclopment of three main outputs. 

The first is a general CRM policy plan for 

Lingayen Gulf which consists primarily of 

zonation schemes for particular uses. It is to 

include marine (e.g., protected areas, tourism, 

commercial fishing areas) and terrestrial 

(e.g., urban, agricultural, watershed areas) 

zonation schemes, and elaborate policies, 

linkagcs/interactions among zones, and the 
general institutional framework for imple-
mentation. The second output includes more 
detailed action plans that address CRM from 
the perspective of the problem/resource, its 
prevalence and feasibility for management 
(e.g., fisheries management plan, alternative 
livelihood development plan, cducation ac­
tion plan). The third output will be detailed 
action plans for selected sites requiring spe-
cial attention (e.g., marine parks/reservation
plan). 

Since its inception in 1986, the project has 
generated considerable information relevant 
to, aniong others, social, legal/institutional 
and CRM planning issues in Lingayen Gulf. 
Given the preliminary inferences from these 
data as derived in two previous workshops 
(held in December 1986 and 1987) and the 
inforniation presented in the three back-
ground sessions of this workshop, four 
working groups were formed to make issue-
ci .sc-action statements designed as initial 
inpus to the detailed action plans for the 
gulf. The four working groups and their re-
spective issue/area of concern are as follows: 

Group I: Resource management issues 
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Group II: Socioeconomic and cultural is­
sues in relation to alternative man­
agement options and solutions 

Group III:Legal and institutional ar­
rangemenLs for CRM implementa­
tion 

Group IV: CRM planning 
As a general case, discussions involved 

(whenever possible) consideration of the: (1) 
available data and possible data gaps; (2)
preliminary actions/strategies to resolve 
resource-use conflicts; (3) possible imple­
menting agencies; and (4) scale and geo­
graphical limits of various plans envisaged. 
Results of the deliberations of the four 
working groups are summarized below. 

Group I: Resource Management Issues 

Members: Virginia Apricto
 
(Chairperson)
 

Agnes Cargamento
 
(Co-chairperson)
 

Mary Ann Leah Maaliw
 
(Secretary) 

Ernesto Baskinas 
Joe de Guzman 
Susan Gaffud 
Lambert Anthony Menez 
Aida Palma 
Teresita Peralta 
Romulo Rasing 
Gieronimo Silvestre 
Ma. Theresa Tungpalan
Fermin Weygan 



181 
In addressing issues on resorce manage-

ment, Group I focused on the following
(Table 1): 

• 	 Overfishing - brought about by
trawling, illegal fishing methods 
such as blast and cyanide fishing 
and others;

• 	 Coral reef ecosystems - their over-
use, destructive fishing methods pre­
vailing in them, fishermen's lack of 
awareness on their value and others; 

* 	 Aquaculture - land use, methods and 
intensity; and 

* 	 Water quality - bow this is affected 
by siltation, chemical pollution and 
mining. 

Group II: Socioeconomic and Cultural 

Issues in Relation to Alternative 


Management Options and Solutions 


Members: 	 Nygiel Armada (Chairperson) 
Fe Pastrana (Co-chairperson)
James Paw (Secretary) 
Juliet Ablnyawan 
Remedios Baga 
Porfirio Basilio 
Roberto Galvez 
Flordeliz Guarin 
Rizalina Legasto 
Raon Micat 
Ramon Miclat 
Leo Tepalt 

The group focused on socioeconomic/ 
cultural issues (Table 2): overpopulation, low 
incomes, poor education, cultural degrada-
tion, lack of alternative income and low envi-
ronmcntal awareness. Solutions drawn out 
wcre: 

• 	 Habitat restoration (artificial reefs, 
sanctuaries, transplanting corals, 
etc.);

• 	 Marine reserves (national, commu-
nity sites); 

• 	 Tourism (locations, national vs. 
community type, etc.);

• 	 Alternative livelihoods (aqua/mari-
culture, tourism, handicrafts, other 
employment) (Table 3): 

• 	 Education (national, local, nonfor­
mal); and 

• 	 Community organization. 

Group III: Legal and Institutional 
Arrangements for CRM Implementation 

Members: 	 Elmer Ferrer (Chairperson)
 
Victoria Baflez (Secretary)
 
Joseph Alabanza
 
Carlito Anonuevo
 
Ramon Binamira
 
Jorge de Vera
 
Rafael Guerrero
 
Alfredo Jacang
 
Florante Leal
 
Barbara Pernia
 
Josefino Tadifa
 
Chua Thia-Eng
 

Group III discussed the following issues 
(Table 4): 

• 	 Capability and location of institu­
tions (government and NGOs) to 
implement CRM; 

a 	 Knowledge and appropriateness of
existing laws affecting coastal areas;
Institutional mandate coastalover 
and marine areas; and

• Low awareness among governmentofficials about CRM at the local and 
national levels. 

The group's recommendations on these is­
sues were: 

• 	 Highlighting capable and motivated 
institutions for CRM implementa­
tion; 

• 	 inpointing of useful laws for en­
forcement; 

* 	 Recommending how to improve en­
forcement; 

a Recommending how to increase 
awareness and credibility of gov­
eminent officials to implement 
CRM; and 

• Suggesting new legal/institutional 
arrangements for field implementa­
tion. 



Table 1.Summary of resources management issues, their causes and recommended actions. 

Issue Cause 	 00Action 	 t'J 

1. 	 Overexploitation of fisheries 1. 	 Unregulated fishing operations. . Regulate fishing efforts "hrough: establishment ofresources in Lingayen Gulf has and 	 closed" seasons for particular fishingresulted into: 
operations; regulation of" low biomass/stock densities; 	 number of commercial 
fishing boats; and reduction of municipal fishermen.

* 	 low catch rates/income levels;
 
and
 

* 	 increased competition/conflict
 
among municipal and commer­
cial fishermen.
 

2. 	 Illegal fishing methods such as blast 2. 	 a. Provide alternative livelihood;fishing, cyanide fishing and use of b. 	 Establish complementary and mutual]y suoport­
fine-meshed nets. ive program towards: 

" massive multimedia approach to educate fish­
ing communities on the effects of bla, and 
cyanide fishing; 

" 	improvement of logistics for law enforcement 
to patrol coastal areas;

" revision of fisheries laws; 
0 coordination among law enforcement agencies 

(COSAC, INF, local government); and 
" creating/supporting fishermen's organizations 

to actively Farticipate in CRM.3. 	 Ineffective law enforcement. 3. 	 As in no. 2.
4. 	 Lack of alternative livelihood. 4. 	 ,Ns in no. 2.a.
5. 	 Concentration of fishing in limited areas. 5. 	 Make topographic studies and map out fishing 

6. 	 grounds/resources.Lack of awareness on status of resources 6. Undertake massive multimedia approach to educate 
and consequences of overfishing. participants in capture fisheiles. 

7. 	 Other actions: 
* establish coastal resources management 

council for Lingayen Gulf; 
'increase mesh size subject to results of study: 
* study seascnality and potential yield of tuna 

and othet resources outside the gulf.
2. 	 Coral reef degradation has 1. 	 Poor land management (siltation). I. 	 a. Reforestation of mangroves in affected areas _resulted in the breakdown of check erosion; and.hereef structure causing b. 	 Seagrass bed rehabilitaurc­

decline in productivity. 
2. 	 Illegal fishing methods. 2. 	 Same as action no. 2 of issue no. 1. 



3. 	 Low aquaculture production 
has resulted in low income 
of small aquafarmers. 

4. 	 Uncontrolled human activities 
have resulted in water quality 
deterioration in the gulf. 

3. Unregulated coral mining and fishing pressure. 

1. 	 Traditional management practices. 

2. 	 Lack of capital. 

3. 	 Lack of accessibility from source of water 
(inefficant water management). 

1. 	 Uncon-olled use of pesticides and 
fertilizers even among small farmers, 

2. 	 Accumulation of nonbiodegradable waste 
in inland waters. 

3. 	 Possible heavy metal contamination from 
mining operations. 

4. 	 Heavy deposition of silt in rivers/river 
mouths (silt conming from sources other 
than mine tailings such as logging, 
kaingin, quarrying and subsidence areas). 

3. 	 a. Community-based management of reef resources 
(zoning); 

b. 	 Setting up of no-access zones to serve as seed 
areas in which to initiate coral transplantation 
experiments; 

c. 	 Setting up of artificial habitats (away from 
natural reefs) to remove pressure from natural 
reefs; and 

d. 	 Management of coral reef areas by the coastal 
resources management council of Lingayen Gulf. 

1. 	 Demonstration of productive managemeiit practices 
in pilot scale. 

2. 	 a. Contract farming with fish brokers; 
b. 	 Organize small (1-2 ha) fishpond operators' 

cooperative as r duit for credit and other 
support programs. 

3. 	 a. As in no. 2b; and 
b. 	 Government support for the construction of a 

common water supply canal. 

1. 	 a. Promote proper use of env ronmcntally -:cept­
able pesticides/chemicals (rotenone, tobacco 
powder). 

b. 	 More farm testing on the use of organic and 
inorganic fertilizers (DA). 

2. 	 a. Proper sewage disposal (garbage bins, toilets); 
b. 	 Regular garbage colleti . (local government); 
c. 	 Proper sewage treatment; and 
d. 	 Provision of buffer zones along nverbanks where 

wastes should not be dumped. 

3. 	 a. Rtgular monitoring of mine tailing disposal 
syst-m to determine concentration from the mine 
site t. downstream of critical areas; and 

b. 	 Treatment of mine tailing waste prior to disposal. 
4. 	 a. Reforestation (Department of Environment and 

Natural Resources or DEN'R; ar-i 
b. 	 Provision of land tenure for kau2ngero (DI'NR). 

5. 	 Continuous water quality studies and identification of 
sources of pollutants (Philippine luman Resources 
Development Center, Environmental Management 
Bureau-DENR). 	 Oc 



Table 2. Socioeconomic and cultural issues in relation to alternative management options and soluons. 
.A. 

Issue Cause Action Agencies 

1. The largenumberoffishermen 
and ether occupational groups 
along Lingayen Gulf is causing 
overexploitation of coastal 
resources. 

1. 

2. 

Culturalperceptionof a largr 
family unit as beneficial in 
terms of security and of 
additional help to increas-
ing income in fishing and other 
activities. 
Lack of awareness of family 
planning methods. 

Information campaign on the 
disadvantages of large families and 
enhancement of population program. 

Inforsntion canpaign on family 
planning methods with feedback 

Populatior Commission, National 
Cottage Industries Development 
Authority, Rural Im. vement 
Club, Department of EBa.tcation, 
Culture and Sports (DECS). Family 
Planning Organization of the 
Philippines. 
Church-mandated organizations (all 
denominations possible), BFAR­

mechanisms to assess their DA. 

3. 
4. 

Migration into coastal areas. 
Lack of socioeconomic activities 

effectivitiy. 
Setting up of alternative activities 
other than fishing, such as on recreation 

and other forms of recreation to 
rechannel time and energies. 

(sports, youth and employment clubs) 
cottage industries, backyard agriculture, 
livestock-rp sing, tourism, aquaculture). 

2. Sustenance fishermen of 
Lingayen Gulf generally 
suffer from tuderemployment 
and low income. 

I. 

2. 

Stiff competition for a limited 
resource. 

Lack of alternative sources Setting up of area-specific 

Department of Trade and Industry 
(DTD. provincial and municipal 
governments, NEDA, NGOs, 
BFAR-DA, UP-MSI and UP­

of livelihood. alhemative livelihood programs CSWCD. 
as showcase/pilot projects (see 

3. Lack of functional education 
Table 3). 
Intensificpion of nonfo-mal 

and practical skills. ed-ication programs e.g., practical 
mathematical calculation, value 
formation, environmental protection 
and conservation. 
Development of practical 

4. Lack of/limited market. 
occupational skills. 
Expansion of credit and marketing 

5. Unfair sharing practices in 
cooperatives and associations. 

collective fishing activities. 

3. Cultural degradation is 
gradually being manifested 
in coastal communities. 

1. Low isrcome of fishermen. Provision of alternative 
livelihoods to fishermen 
(see Table 3). 

DECS, Depaitment of Tourism 
(DOI), NGOs and provincial and 
municipal governmets. 



4. 	 There is a low environmental 
awareness among the coastal 
populace regarding the proper 
utilization of resources, 

2. 	 Lucrativeness of illegal 
activities, e.g., prostitution. 

3. 	 Negative effects of media. 

4. 	 Breakdown of community values. 

. Lack of educational campaigns 
on the.importance of sustainable 
utilization of coastal resources, 

2. 	 Absence of subjects in resources 
conservation and management in 
educational curricula at 
different levels. 

Enforcement of laws against
 
illegal practices; passage of
 
barangay and municipal
 
ordinances on the conduct of
 
persons (e.g., tourists) and
 
activities.
 
Counteraction of negative
 
effects of media by promoting.
 
properly developing and enriching
 
indigenous culture.
 
Intensification of nonformal
 
edacation programs.
 

Setting up of habitat restoraion 

projects (such as artificial reefs, 

sanctuaries, mangrove reforestation 

and coral and seagrass transplantation) 

to increase environmental awareness of
 
the people.
 
Multimedia campaign (radio, TV,
 
posters, billboards).
 
Inclusion of environmental subjects
 
in school curricula.
 

NGOs, DECS, DOT, media, e.g.. 
Public Information Agency (PIA) 
and Kilusan ng mga Brodkaster sa 
Pilipinas (KBP) and BFAR-DA. 

Lt 
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Table 3. Area-specific alternative livelihood programs. 

Livclihood activities 	 Agencies 

Sector I pilot area: F Dlinao 
I landicraft buricraft/fumiture, shellcraft DTI, Department ef Science 

and Technology (DOS'l), 
DOT 

Agriculture Maguey, peanut, cassava Fiber Industry Dcvclopment 
Authority (FI)A), )A 

Aquaculture fish, seawecds, giant clam, sea urchins BFAR-DA 

Sector II pilot areas: Sual/Labrador 
alndicraft ceramics (pottery/brick), shellcra :, adobe quarrying D1I, DOST, DOT
 

Agriculture cashew FIDA, DA
 
Livestock hog and goat FIDA, DA
 
Aquaculture oysters, finfish, aquarium fish, seaweeds 

(Eucheunza, Caulerpa) 	 BFAR-DA 

Sector III pilot areas: Agoo/Aringay 
Bottom set artificial reefs BFAR-DA, NGOs 
" for habitat restoration and fish enhancement to increase production; 
* to enable the communities to exercise TURFs; and 
" to discourage trawl intrusions in municipal waters 

Group IV: CRM Planning 

Members: 	 Liana McManus (Chairperson) 
Leonardo Quitos (Co-chair-

person) 
Florence Gacad (Secretary) 
Leo Dacanay 
Roberto Ferrer 
Edgardo Gomez 
Teresita Lana 
Jaime Lucas 
Evangeline Miclat 
Virginia Orejucos 
Arcangel Vargas 
Alan White 

The group discussed the following goals: 
" Conceptual framework for CRM 

planning;* Specific mechanism for achieving
planning tasks in Division 60i-P as 
outlined; and 

" Long-term planning for Lingayen 
CRM strategy implementation. 

Review of Management Plan FormWatioii. 
In doing this, attention was brought particer-
larly to management policies involved, IV, 
plan as a zonation schcme, issue-oriented and 

.pecial-area management plans and prioriti­
zation of such plans. 

Policies for management should include: 
(1) a definition oi desired resource area per 
capita; (2) a redelineation of commercial and 
municipal fishing grounds; (3) guidelines for 
mar:ne protected areas; (4) delineation of 
communal usage rights and municipal propri­
etrzy rights; and (5) a statement on aug­
menting production for domestic consump­
'ion rather than for export. 

The plan is proposed to be a zonation 
scheme showing areas that should be desig­
nated to particular uses. It should reflect 'ihe 
pople's will, and steps must be taken to c­

sure their participation in developing the 
plan.

Education should be a compxm._-' in'rwdrawing up the various issue-orientedi action 
p s. However, a large-scale environmental 
education project can also be proposed aas 

separate action plan. 
Additional management plans should 

cover: (1) an aquaculture area management 
plan which would include an evaluation of 
the carrying capacity of Tambac and Dagu­
pan areas; (2) afforestation with mangrove 
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Table 4. Institutional and legal issues related to CRM implementation. 

Issues 

A. 	 Institutional 
I. 	 Limited awareness and knowledge of CRM by the people 

and local government units (LGU) concerned, 

2. 	 Limited support from LGU for activities related 
to the preservation of coastal resources. 

3. 	 Poor implementation of existing laws and policies
regarding fishing activities, particularly illegal 
ones, due to the following: 
* 	 no equal appl'cation of laws; 
* 	 no clear definition of the responsibilities of 

agencies (law enforcers) involved in the 
protection of coastal resources; and 
absence of facilities to protect coastal resources 
and to apprehend blast fishermen. 

4. 	 Absence of economic livelihood support to fishermen 
to augment their income and thus stop them from 
practicing blast fishing. 

5. 	 Presence of bureaucracy or red tape in the processing 
and approval of requests of agencies concerned. 

6. 	 Lack of integration among agencies resulting in 
overlapping of functions and programs. 

B. 	 Legal
I. 	 Lack of autonomy of LGU on fishing laws and 

regulations. 
2. 	 Absence of guidelines, laws or policies on seafarming 

both at the national and local levels.
3. 	 Lack of appreciation and knowledge of existing 

traditional local arrangement at the barangaylevel. 
4. 	 Involvement of many national agencies in the 

management and protection of the same coastal 
resources. 

Solutions 

Promote awareness and education on proper CRM at all levels of 
the government through trainings and community organization. 
These activities should be a joint effort of line agencies concerned. 

Provide alternative livelihood assistance to fishermen such as: 
* inventory of available resources in the area, 
0 provision of support services like market and credit 
0 encouragement to local entrepreneurs to assist market support 

to fishermen; 
Strengthen appreciation of the people's values and traditions. 
Transfer appropriate technology to fishermen. 

Clearly define agency roles, functions, jurisdictions and 
resources to eliminate duplication and confusion. 

Full support to TURF by LGU and law enforcers. 

Policies made by LGU must be piloted at the barangay level. 

Implementation of the above may be done with the following considerations:
1. 	 CRM planning will be undertaken at the regional level whereas implementation will be the responsibility of the provincial 

and municipal governments.
2. Local institutions, entrepreneurs, church councils and NGOs will be tapped to assist in the implementation and monitoring 

of projects under CRM. 
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Table 5. Issuc-oricnted, special area management plans ranked according to various criteria. 

Plan 

I. Coral reef resources management 
2. Commercial and municipal fisheries 
3. Altemative livelihood 
4. Water quality 
5 Social/educational action plan 
6. Aquaculture area management 
7. Alforestation 
8. Marine parks 
9. Appropriate tourism 

10. 	 legallnStitutional program 
11. 	 Ilurnan rcsou rces development 

aScorcs indicate casy(l), hard(2) or difficult(3).
bScores indicate high(l ) rnediun(2) or low (3). 

Criteria 
lmplcmentabilitya Urgcncyb Potential Meane 

bc_-cfitsb 

3 1 1 1.7 
3 1 1 1.7 
2 1 1 1.3 
3 2 1 2.0 
2 I 1 1.3 
1 2 1 1.3 
2 1 1 1.3 
I 1 2 1.3 
2 2 2 2.0 
2 1 1 1.3 
2 1 1 1.3 

cN1can score varies between 1.0 and 3.0, the lower limit indicating highest priority ranking (i.e., most implementable, 
urgent and beneficial), and vice-vcrsa. 

and frtiit-bearing zrccs; and (3) an educational 
program which will develop a lecture pack-
agc on environment for elementary and high 
school students in La Union and Pangasinan. 

Apiart from tire I tindred ;Ldands National 
Park, other areas should he set aside as re-
plenishni it o, seed zones (e.g., Poro Point, 
larig yos, Binahalian Turtle Nesting Area) 
all over the gurlf. 

The developmcht of tourism shotuld le 
highly selcctivc, that is, activities should not 
destroy Ihe ecological or culttral en\viron-
ntent. Resource use conllicts in areas to be 
declared assolved. tourist spots should firs', be re­

man-The issue-oriented an(l sj . ial-tarea 
agement schemes were prioritizcd using the 
following i ilt,:ria and rank scores. 

1. 	 hnllenicntaliliNy - easy (1), hard 
(2), difficult (3); 

2. 	 Urgcnc.,' - high (I), medium (2), low 
(3); and 

3. 	 Potential rencfits - high (1), medium 
(2), low (3). 

The 	 group ,.ame up with rankings as 
shown in Table 5. The lower the mean score 
for a given plan/scheme, the higher priority it 
shoud get and vice versa. 

Ihentification of Management Plan Group. 
Regional and provincial expertise should be 
tappedl in the development of the manage­
ment plan. Specifically, the agencies include 
NEDA-Rcgion I, the Provincial Development 
Staff (PDS) fOr La Union and Pangasinan and 
the other line agencies in the region (e.g., 
DECS and BFAR-DA). NGOs will also be 
potential resource agenc'es. The llocos Re­
gional lDevelopment Ctmucil can help in 
polhicy foirnulatioin. 

The group unanimously recommended 
NtEDA-Region I as the lead agency for the 
CRMPi plan formulation. The present coope ­
aling agencies - UPV-CF, UP-CSWCD, UP-
NISI, BFAR-Aquacul[tire Division--will re­
main to constitute the technical support panel 
for this activity. 



Summary of Plenary Session Discussions
 

In the light of the workshop's set objec-
tives, die following were facilitated: (1) pre-
sentation anti evaluation of the research 
findings on the coastal resources of Lingayen 
Gulf; (2) detcrmination of long- and short-
tern strategies necessary to remcdy the 
coastal resources depletion and environmen-
tal degradation and to offer alternative pro-
grams to sustain livelihood in the affected 
coastal communities; and (3) identification of 
the government and nongovcrnment agencies 
that will either take active part in the man-
age ient plan formulation and implementa-
tion, or serve as resource agencies. 

The workshop participants, in plenary ses-
sion, adopted and endorsed the reporLs of tile 
tour workin, r The theloups. following are 
conclusions anl rcco nimendations stressed 
during the plenary session of the workshop: 

On the firmulation of tMe CRM plan for 
Lingaven Gul.f 

I. 	NEl)A-Region I and RDC shall take 
active part inthe drafting of an inte-
grated management plan together 
with the CRMP group. Other line 
agcncies, staff bureaus, educational 
institutlens and NOOs shall serve as 
resource ;agencies. 

2. 	 Alternative livelihood program, so-
cialfcducational action plan, up-
la~wl/coastal afforestation, marine 
park estab!i;h!icnt, legal/institu-
tional program and human re:ources 
development aie prioriics based on 
the criteria of' iniplementabilily, ur-
gency and potential benefits. 
Though management of coral reef 
resources and of commercial and 

municipal fisheries are primary in 
terms of urgency and potential benc­
fits, their implementability becomes 
difficult due to the legal and politi­
cal poblems attached to them. 

3. 	 The planning group will have to 
come up with a set of criteria for 
selecting the pilot areas where man­
agement actions may be imple­
mentedl. Among the suggested con­
siderations are density of population, 
number of beneficiaries, volume of 
production and existence of neces­
sary facilities and physical struc­
lures. 

4. 	 During the course of management 
plan formulation, review and final­
ization, the direct beneficiaries of 
the program must be well-informed 
and enjoined to participate in the de­
cisionmnaking through tie conduct of 
symposia, consultative mectings, 
""-1/or public hearings. Some pro­
jvi2Ls do not succeed because a top­
down approach fails to give empha­
sis on ,he real needs and aspirations 
of the rzople. Participato;y planning 
and implementation must be encour­
agcd to stimulate the enthusiasm of 
tile
local communilics in CRM. 

On [le innediate courses of action. 

I .	 The NEIA and RI)C, through their 
functions of reviewing and approv­
ing the budget proposals 0 Ow gov­
eminent projccL, in Region 1.shall 
suggest the incorporation of the ur­
gent CRMP action pians. This is to 
allow implementation prior to the 
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preparation of an integrated man-
agement plan as envisioned under 
ASEAN-US CRMP. 

2. 	 NGOs must also be mobilized to 
take on the early implementation of 
small-scale (bNit impact) action plans 
ihrough the assistance of the local 
communities. This is to address tie 
more serious problems of the gulf
residents which cannot wait until the 
finalization and implementation of 
the overall management plan. 

3. 	 The ongoing projects in the region 
which are in accordance with the 
prepesed CRMP action plans must 
be accelerated. Such activities arc 
implemented by line agencies (e.g., 
afforestation project of DENR), staff' 
bureaus (e.g., fisheries resource en-
hancement through the artificial reef 
program of BFAR), and non-
govcrnmental entities (e. g., uplift-
ment of human conditions by the 
Center for Development of Human 
Resources in Rural Asia, artificial 
reef projects of fishemien's associa-

tions). It is necessary !hat isolated 
efforts for similar goals be well-co­
ordinated for an accelerated delivery 
of results. 

4. 	 Task forces for some pressing issues 
(to be composed of selected project 
staff and NGOs and government en­
tities identified to take part in the 
management planning) may now be 
formed. These task forces can later 
on become tie nucleus for actual 
implementation of the plan. 

5. 	 The issues affecting Lingayen Gulf 
and the efforts exerted by the differ­
ent sectors to bring solutions to 
these must be popularized. This can 
be achieved through the conduct of 
symposia, and the distribution of the 
CRMP publications and information 
materials to improve or stimulate the 
awareness of the people. For these 
activities, educational institutions, 
particularly the Pangasinar. State 
University and the Don Mariano 
Marcos Memorial State University, 
must be tapped. 



Annexes 

Annex I 

Program of Activities 

25 May 1988 

Morning 

Registration 
Welcome Address - Dir. Joseph Alabanza (NEDA Region I)
Opening Remarks - Dr. Rafael Guerrero III (PCAMRD) and Dr. Chua Thia-Eng (ASEAN-US 

CRMP) 

Break 

Session I: Coastal Resource Utilization 
A. 	 Status of Capture Fisheries in Lingayen Gulf - Nygiel Armada 
B. 	 Sociocultural Dynamics of Blast Fishing and Sodium Cyanide Fishing in Two Fishing

Villages in Lingayen Gulf - Ma. Theresa Tungpalan
C. 	 Status of Coralline Resources in Lingayen Gulf - Dr. Liana McManus and Lambert 

Anthony Melez 
D. 	 Patterns and Levels of Aquaculture Practices in the Coastal Municipalities of Lingayen 

Gulf- Ai,,a Palma 
E. 	 Watcr Quality Baseline Study in Lingayen Gulf - Mary Ann Leah Maaliw 
F. 	 Land Use Patterns and Physical Characteristics of Provinces and Municipalities

Bordering Lingayen Gulf - Leonardo Quitos 
Open Forum: Chairman - Dr. Virginia Aprieto; Moderator - Dr. Edgardo Gomez; Rapporteur -

Lambert Anthony Meiiez 

Lunch 	Break 

Afternoon 

Session II: Habitat Restoration/Enhancement and Alternative Livc lihood 
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A. 	 Artificial Reefs: A Fisheries Management Tool for Lingayen Gulf - Ramon Miclat 
B. 	 Community-based Marine Parks - Dr. Alan White 
C. 	 Tourism - Arch. Edwin Barcia 
D. 	 Maricilture as an Alternative Source of Livelihood for Fishermen in Lingayen Gulf -

Rizalina Legasto 
E. 	 Mariculture of Giant Clams and Sea Urchins - Marie Jo Trinidad-Roa 

Open Forum: Chairman - Dr. Reynaldo Trino; Moderator - Dr. Liana McManus; Rapporteur -
Mary Ann Leah Maaliw 

26 May 1988 

Morning 

Session III: Socioeconomic, Cultural and Legal/Institutional Framework 
A. 	 The Economics of Municipal Fisheries: The Case of Lingayen Gulf - Carlito Aflonuevo 
B. 	 Legal and Institutional Arrangement for Territorial Use Rights in Fisheries in Lingayen 

Gulf - Elmer Ferrer 
C. 	 Management Plan Formulation - Dr. Alan White 
D. 	 Development Plan for the Provinces of Pangasinan and La Union (1987-1992) -

Leonardo Quitos 
Open 	Forum: Chairman - Dir. Joseph Alabanza; Moderator - Roberto Ferrer, Rapporteur -

Roberto Galvez 

Afternoon 

Workshop: Integration of Days 1 and 2; Discussions/Recommendations 

27 May 1988 

Morning 

Work Group Presentations of Results/Recommendations from Day 2 

Plenary Session to Synthesize and Discuss the Results of Four Working Groups (No 
consensus isexpected but discussion should focus on conflicts and overlaps of group outputs.) 

Chairman - Dr. Rafael Guerrero III 

Closing Ceremonies 
Awarding of Certificates 
Closing Remarks - Roberto Ferrer (Provincial Planning and Development Council, Province of 

Pangasinan) and Dr. Virginia Aprieto (ASEAN-US CRMP, Philippines). 



Annex II 

Opening and Closing Remarks 

Welcome Address 

MR. JOSEI)I ALABANZA
 
Director
 

National Economic Development Authority (Region I)
 

I would like to welcome you to Region I. 
It is quite symbolic that you hold your meeting in the region. A lot of times we in the regions

feel that we are just second class citizens, in the sense tha . most of the decisions and actions are 
being made for us at our central offices. But your presence this morning, your concern about 
decentralization and regionalization, is what we appreciate most. 

I have gone over the objectives of this workshop which in particular refer to the proposed 
management of Lingayen Gulf. I suggest, however, that we bear in mind the other sections of 
Region I for which our actions and programs for Lingayen Gulf may be replicated and similarly
implemented. Hopefully, the same can be replicated in other areas of the country.

Another point that I would like to emphasize is that outputs for this workshop which are 
action-oriented activities should be within the context of our reg onal development strategy. On 
our part we, as regional planners, will utilize the more specific i-iformation you provide in order 
to improve our strategy for development. Let us then work together in coming up with an 
overall framework for development in the region to which the specific actions that will be 
generated in the next two days will be inputted. 

Opening Remarks 

DR. RAFAEL GUERRERO III
 
Executive Director
 

Philippine Council for Aquatic and Marine Research and Development
 

Today we put on focus the heart of ASEAN-US CRMP in the Philippines. We are here to 
assess the more than two years of research works on various fields in the coastal zone of 
Lingayen Gulf and to map out our future directions. We have among us our colleagues and 
friends from the region who will share with us their gut feeling of the issues besetting Lingayen
Gulf and perhaps feel the pulse of CRMP. I say this because we are in the site for which the 
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CRMP efforts are intended. I'm glad to see my colleagues from the implementing agencies 
notably the UP and BFAR who have worked so hard to make the project what it is today, with 
the able and valuable support of ICLARM. 

We are here to establish contact with our partners in the region who, in the final analysis, will 
decide whether the CRMP plan we envision to formulate will be practical and implementable. 
Our three-day workshop here should be as exciting and stimulating as the previous workshops 
we have had. This one differs from the others, though, in that we shall be exchanging thoughts 
and ideas with the planners of the region. May I emphasize once more thai the main objectives 
of CRMP are to improve the living conditions of the depressed coastal communities and to 
manage the coastal resources on a sustainable basis. 

I wish to thank Dir. Alabanza and his staff for providing us the support in organizing this 
workshop. I look forward to fruitful and enlightening discussions among each and everyone of 
you. 

Opening Remarks
 

DR. CI1UA TIIIA-ENG
 
Project Coordinator, ASEAN-US CRMP
 

International Center for Living Aquatic Resources Management
 

I wish to thank the organizers for giving me the honor and the opportunity to address the 
workshop this morning. 

To me, this workshop is specially significant for three reasons. First, it is being conducted at 
the site of the present study. Second, its being co-hosted by the Regional Office of NEDA 
highly signifies the regional interest in this activity. And third, we will be discussing the types 
of actions most appropriate in managing our coastal resources, the exploitation of which can be 
sustained environmentally. When we talk about sustainable development we must bear in mind 
that the iesources we are now exploiting and utilizing will still be available in the same 
quantities, if not more, 'or the next generation and others to come. 

This is the third workshop being conducted by the Philippine National Team of the ASEAN-
US CRMP. The first two workshops were conducted in December 1986 and April 1987. The 
first workshop attempteil to determine coastal resource use conflicts in Lingayen Gulf and their 
causes; identify information gaps; and develop research proposals to obtain the needed data for 
planning and management. The second workshop focused on the evaluation of data collected by 
each task. The present workshop will attempt to formulate appropriate management action plans 
based on the scientific data collected by various teams. The outcome of this workshop will 
provide recommendations for general policy formulation and the development of area-specific 
and issue-oriented CRM plans.

You may ask why we go through all these long processes to produce the CRM plans. My 
only answer is that careful consiCeration will be needed since the plans we develop have long­
term socioeconomic implications on the welfare of the coastal communities. A good CRM plan 
should be based on sound scientific data and beneficial to the people. 

The major functions of this workshop should be to: 
* critically assess the data collected for CRM planning;
 
" comment on the feasibility of action plans recommended by the technical teams;
 
• identify future information gaps and evaluate the data collectior process; and 
• set the scope for general and special area management plans to be developed. 
At this stage I wish to point out that our role as technical persons is to provide an accurate 

data base and its scientific interpretatiun as well as recommend appropriate policy guidelines for 



195 management measures. We should provide the best advice we can think o1. It is the political
leadership that has to make the policy decisions. 

At this workshop, I am pleased to note the participation of relevant representatives from the
region. Together with the technical teams, I am sure we will be able to achieve our set 
objectives. 

Closing Remarks
 

DR. VIRGINIA APRIETO
 
Program Leader
 

ASEAN-US CRMP (Philippines)
 

Closing ceremonies are like saying good-bye. In this undertaking, however, we shall not saygood-bye because the results of the present workshop are simply the beginning of the greater
task ahead of us -- an operational CRM plan. It must be noted, though, that this workshop hastaken us closer to our ultimate goal, and thus the organizers and participants of this meeting
deserve our congratulations for a job well done. 

The Philippine Council for Aquatic and Marine Research and Development (PCAMRD) ismandated to coordinate and evaluate all marine aquatic research and developmental programs in
the country. The ASEAN-US CRMP in the Philippines is presently the biggest project (intermsof personnel, funding, and goals/objectives) being implemented via PCAMRD. The dedication,
diversity and quality of the expertise that the CRMP has managed to pool together for itsvarious activities has given PCAMRD both pride and pleasure in coordinating project activities.

We are happy that CRMP has chosen Lingayen Gulf as one of its maiden sites. This is thefirst time such an integrated management program is being undertaken for an important waterbody in the country. Over the past days, we have heard of the serious issues affecting
sustainable use of the Lingayen Gull' coastal resources. Amidst these problems, however, I amhappy to note the genuine enthusiasm and support of the people of the Lingayen Gulf area forsustainable productivity of the gulf. It is quite encouraging that the leaders of Pangasinan andLa Union, government agencies, nongovernmental organizations and the fishermen (such as Mr.
Joe de Guzman of the local trawlers association) contributed considerably and enthusiastically
to the workshop deliberations. We know that many challenges still lie ahead, but with theparticipation and institutional commitment demonstrated in this workshop and the political will,then an operational CRM plan (that is holistic and optimally sustainable) will soon be a reality. 

Closing Remarks 

MR. ROBI.Rro FERRER
 
Secretary-General


Provincial Planning and Development Council, Province of Pangasinan
 

The three-day workshop has accomplished quantifiable results. It has successfully (1)identified and delimited data gaps; (2) transformed research results into tangible
recommendations; (3) prioritized issues and coiiesponding action plans; and (4) laid the basis
for redirection and/or improvement of local, regional and national government efforts/pro'grams. 
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Moreover, this meeting has drawn genuine commitments from the local agencies/communities 
and has made a very good case for concerted action and collaboration. Given the issues 
affecting sustainable utilization of the Lingayen Gulf coastal resources, we from this region 
would like to see thf, following: 

" 	 Restoration of the ecology/ecosystems of Lingayen Gulf and peripheral areas; 
* 	 Maintenance of water quality by minimizing pollution from domestic, agricultural and 

mining activities; 
* 	 Increased social awareness (through formal and nonformal education) on the causes 

and effects of habitat destruction/degradation; 
* 	 Development of local CRM expertise; 
" 	 Increased community involvement/participation to assure continuity of project gains, 

strengthening of existing social structures; 
* Alternative livelihood projects; and 
" Scientific but practical solutions. 
I would like to thank the ASEAN-US CRMP, the various academic institutions represented 

here, NEDA-Region I and all government agencies and NGOs for their genuine concern for the 
welfEre of the people in the Lingayen Gulf area, and for their continuing commitment in 
pushing the CRM concept for the gulf from the realm of intentions closer to the realm of 
implementation. Let us move now before we lose by default due to inaction. 
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Research Assistant 
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State University 
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Provincial Development Staff
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Chief 
Community Development Division 
Office of Product Research and Development 
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Dean 
College of Fisheries 
Pangasinan State University 
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Mr. Ernesto Baskinas 
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