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Foreword

The provinces of Pangasinan and La Union arc faced with immense challenges. The urgent
need for accelerated socioeconomic progress comes under conditions of scant development
resources, extensively exploited natural endowments and a burgconing human population. The
two provinces have a combined population of 2.4 million growing at 2% annually, The
cconomically active scctor (15-64 years old), whick compriscs 43% of the population and over
half of which arc engaged in agriculwre, is beset by low incomes and productivity levels and
scvere underemployment. It is estimated that 65% of the 390,000 familics reccive incomes
below the poverty threshold for the region. OF the combined iand arca of 6,860 km2, about 35%
is suited 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 under
increased exploitation. Within limited local government resources and increased competition
with other national government development prioritics, improvement in social services and
infrastructure related to health, education, water and clectricity, irrigation, waste disposal,
transportation and communications need immediate attention.

Maintenance of environmental quality is of prime importance 10 the people of Pangasinan
and La Union. 1t is recognized that concerted and long-range cfforts arc needed in this regard
since potential stresses and degradation are likely to increase, given the pressure to meet rising
socioecenomic needs and expectaions. Concern has been expressed by various sectors in the
two provirces for pollution and siltation from mining, farming, forest denudation and increased
population in the ncighboring upland provinces. Flooding in the Agno-Bued Delia is of
increasing concern, together with rising urbanization and domestic pollution in the Patalan-
Dagupan arca. The concept of intcgrated arca development (IAD) has been incorporated in the
current five-year medium-term plans of the two provinces. Such approach is essential for
development to be optimally sustainable, given the multiple, competing and sometimes
conflicting uscs of available arcas/resources.

The coastal zone is of special significance in the twn provinces. About 35% of the population
is in the coastal municipalitics immediately adjoining Lingayen Gulf, not to mertion the bulk of
population is in the Agno-Bued Delta through which rivers discharging into the gulf pass. Cap-
ture fisheries and aquaculture are important sources of income, and provide cheap fish protein
to inhabitants of Pangasinan, La Union and ncighboring land-locked provinces. Water-oriented
tourism and recreation are important in the coastal municipalitics of La Union and the Sual-
Hundred Islands arca of Pangasinan. Majority of the cconomic activitics and inhabitants are sit-
uated in the coastal belt. This is reflected by the relative concentration of social services and
infrastructure in these areas.

Particular concern, however, has been raised with respect 1o man-induced stresses in the
coastal arcas. Mangrove denudation, coral reef degradation, overfishing, the usc of destructive
fishing methods such as explosives and poisons, and siltation and pollution of coastal waters are
some of the issues that have drawn increasing attention, Our capabilitics in the region 1o asscss
the extent of these problems and 1o prescribe and enforce corrective measures are still largely in
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the initial stages of development. We welcome efforts to quantify the nature and cxtent of these
problems and assist us in formulating practical and implementable management schemes toward
integrated and optimally sustainable development of the coastal resources of Lingayen Gulf.

The efforts of ASEAN-US CRMP in the Philippines come at an opportunc time of scrious
reassessment of our development prioritics and strategics. 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 Pangasinan and La
Union, we extend our gratitude and congratulations to all individuals aud organizations who
have assisted in this endcavor. We particularly would like to thank the International Center for
Living Aquatic Resources Management (ICLARM) and the Philippine Council for Aquatic and
Marinc Rescarch and Development (PCAMRD) for choosing Lingayen Gulf as one of its pilot
sites in Southcast Asia for CRM implementation, and the United States Agency for Intcrnational
Development (USAID) for financial support for the project. We look forward to a long and
fruitful collaboration.

Rafael M. Colet Joaquin Ortega
Govermnor Govemor
Province of Pangasinan Province of La Union



Preface

The coastal waters of Southeast Asian countrics have some of the world's richest ccosystems
characterized by extensive coral reefs and dense mangrove forests. Blessed with warm tropical
climate and high rainfall, these waters are further cnriched with nutrients from land which
cnable them to support a wide diversity of marinc lifc. Because cconomic benefits could be
derived from them, the coasta! zones in these countries tcem with human scttlements. Over 70%
of the population in the region lives in coastal arcas which have been recently characterized by
high-level resource exploitation. This situation became apparent between the 1960s and 19705
when socioeconomic pressures were increasing. Large-scale destruction of the region's valuable
resources has caused scrious degradation of the cnvironment, thus affecting the economic life of
the coastal inhabitants. This lamentable situation is mainly the result of ineffective or poor
management of the coastal resources,

It is essential to consider coastal resources as valuable asscts that should be utilized on a
sustainable basis. Uniscctoral overuse of some . resources has caused grave problems.
Indiscriminate logging and mining in upland arcas might have brought large economic benefits
o companies undertaking these activities and, 1o a certain extent, increased government
revenucs, but could prove detrimental to lowland activitics such as fisherics, aquaculture and
coastal-tourisin dependent industrics. Similarly, unrcgulated fishing cfforts and the use of
destructive fishing mcthods, such as mechanized push-nets and dynamiting, have caused
scrious destruction of fish habitats and reduction of fish stocks. Indiscriminate cutling of
mangroves for aquaculture, fuel wood, timber and the like has brought lemporary gains in fish
production, fucl wood and timber supply but losses in nursery arcas of commercially important
fish and shrimp, coastal crosion and land accretion,

The coastal zones of most nations in the Association of Southcast Asian Nations (ASEAN)
are subjected to increasing population and cconomic pressures manifested by a varicty of
coastal activitics, notably, fishing, coastal aquaculture, waste disposal, salt-making, tin mining,
oil drilling, tanker traffic, rural construction and industrialization. This siuation is aggravaled
by the expanding cconomic activitics 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 resources
management (CRM) such as the issuance of permits (o fishing, logging, mangrove harvesting,
cte. However, most of these measures have not proven cffective duc partiy 1o enforcement
failure and largely to lack of support for the commenitics concerned,

Expericnce in CRM in developed nations  suggests the need  for an integrated,
interdisciplinary and muttisectoral approach in developing plans that provide a course of action
usable for daily management of the coastal arcas.

The ASEAN Coastal Resources Management Project (CRMP) arose from the existing CRM
problems. Its goal is to increase existing capabilitics within ASEAN nations in developing and
implementing CRM strategics. The project, which is funded by the United States Agency for
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International Development (USAID) and cxecuted by the International Center for Living
Aquatic Resourccs Management (ICLARM), atiemplts to auain its goals through these activitics:

* analyzirg, documenting and disscminating information on trends in coastal resources
development,

. increasing awarencss of the importance of CRM polictes and identifying, and where
possible, strengthening cxisting management capabilitics;

. providing technical solutions to coastal resources use conflicts; and

. promoting institutional arrangements that bring multiscctoral planning to coastal

resources development.

In addition to implementing training and information disscmination programs, CRMP also
attempts to develop site-specific CRM plans to formulate integrated strategics that could be
implemented in the prevailing conditions in cach nation.

The Philippines has taken a major step in the conscrvation and protection of its valuable
coastal resources through active participation in the development of its CRM plan for Lingayen
Gulf. This workshop proccedings, a product of the third in a serics of consultative meetings
under the auspices of the Philippine component of the ASEAN-US CRMP, reflects the spint 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 activitics 1o meet its cconomic
nceds have placed immense pressure on the natural resources of developing countries like the
Philippines. Coupled with the need for foreign exchange, increased integration into the world
commaodity markets and economic system, and conventional ceconomic development models,
these have led to misuse or ubuse of available resources. The fast pace of technological develop-
ment and cconomic activities has generally not allowed for the cvolution of appropriate atti-
tudes, structures and institutions to check misuse or minimize conflicts in resource exploitation,
Cognizant of the increasing problems of resouree depletion and habitat/ environmental degra-
dation (and the resulting impoverishment and alicnation that these are causing), resource
managers and policymakers in the Philippines have taken vigorous interest in the optimal
sustainability and integrated development of the country's resources.

The Lingayen Gulf coastal arca, located in the northwestern part of Luzon island, illustratcs
in microcosm the depletion and degradation problems resulting from unplanned and competing
resources utilization in the country. Lingayen Gulf covers approximately 2,085 km2 of water
arca with a 160-km semicircular coastline baunded by the provinces of Pangasinan and La
Union (with an aggregate land aren of about 7,000 km<). In 1987, the combined population of
these 1wo provinces was roughly 2.4 million, most of whom werce involved in activitics in the
natural resources scctor (agriculture, forestry, fisheries and mining). Some 810,000 people
resided in the coastal municipalitics bordering the gulf which has an aggregate land arca of
1,755 km2. In 1985, the average income for a family of six in the two provinces was only
slightly higher than the official poverty threshold of P2,400 (US$120) per month for the region.

The mix of water-based (c.g., capture fisherics, aquaculture, sca transport, tourism) and land-
based (c.g., urban development, farming, logging mining) cconomic activitics in the arca has
put considerable stress on the resource systems vhich are the very basis of the viability of these
activitics. Issues or problems that are the subgect of increasing cencern in the arca 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) siliation and
sedimentation; (5) coral recf degradation; (6) potential pollution from mining, aquaculture and
agriculture runoff; (7) flooding; and (8) the consequences of these on the sociocconomic well-
being of the people.

Despite the apparent resource-related problems and widesprcad concern for the threats to
sustainable utilization of Lingayen Gulf coastal resources, the information necessary for proper
resources management has remained exceedingly patchy and inadequate, and the competing
human uses have remained unrelated and unplanned. It is in this context that the Lingayen Gulf
arca was chosen as an appropriate site for intensive studics and development of a comprehen-
sive coastal resources management (CRM) plan. Since the commencement of ASEAN-US
CRMP activitics in Lingayen Guif in July 1986, a considerable amount of primary and
secondary information on the biogcographical, sociocconomic, and legal/institutional fcatures

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 onc, two previous national
workshops were held to assess the available information. The participants came from a wide
varicty of disciplines and institutional affiliations. The first workshop (held in Punta Baluarte,
Calatagan, Batangas, in December 1986) principally focused on the assessment of available
sccondary information, critical issucs and data gaps, z1d the preliminary coastal environmental
profile of Lingayen Gull. The subjects for intensive studics to fill the cxisting information gaps
or to clarify certain issucs were also identificd. The second workshop (held in the University of
the Philippines (UP), Diliman, Quezon City, in December 1987), on the other hand, was
primarily held to assess the data collection and studies initiated as a result of the recommenda-
tions from the first workshop.

Alter the first quarter of 1988, more information became available as the data collection
phases of most studics were nearing completion. More concrete inferences and planning of ini-
tial management strategics were deemed largely possible based on the available data. Thus, a
third workshop intended to bring together resource planners, policymakers and scicntists 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 government and nongovernmental organizations (NGOs). Sccond, it indicated
that the CRMP, through an act of endorsing its scientific findings, recognized the decentraliza-
tion cffort of the government and the appropriateness of the regional offices being made 1o
decide, plan and manage the coastal resources in their respective arcas. Finally, it established
good working relationship between the CRMP and the agencices in Region I at the carly phasc of
CRM planning, which should be continuously strengthened until the implementation of the
management plan.

The objectives of the workshop were to:

. determine the types of data needed for CRM planning;

. cvaluate and analyze the avalable CRMP data and identify possible data gaps as
vicwed by both scientists and planners;

. determine preliminary action plans and environmental management strategics in order
to attempt to reselve actual conflicts in resources use; and

. identify governmentat 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 scssions:

I:  Coastal resources utilization  a presentation of current resources utilization and
conflicts arising from these uscs;

II:  Habitat restoration and enhancement and altemative livelihood - a discussion of activi-
tics which will lead 1o the restoration and enhancement of damaged ccosystems and
proposed livelihood projects as alternatives to capture fisherics;

II:  Sociocconomic/cultural and legal/institutional framework - an analysis of social and
cultural aspects in coastal communitics, labor cnd market forces, cost and return,
existing legal framework for coastal resources witization and development, institu-
tional arrangement [or planning and development and management plan formulation.

For the workshop proper, four working groups were formed to tackle (1) CRM issucs; (2)

sociocconomic/cultural issucs in relaticn 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-
cred issucs raised during the open torum at the end of cach session, in addition to those already
outlined in the papers presented. For uniformity of outputs, the first three groups were tasked to:
(1) outline and prioritize all issues related to their topic of concern; (2) determine and cnumerate
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Group 1V, on the other hand, embarked on the review and revision of the CRM planning
framework, formulation of mechanisms by which the project can accomplish its planning tasks,
identification of agencics and personnel to be involved in the drafting of the integrated CRM
plan, and development of outlines for the project's ultimate larget outputs, namely, a general
CRM policy plan, issue-oriented action plans and special arca management plans,

The group reports incorporated in these proceedings reflect not only the ideas and decisions
gencerated by the group members, but also those that evolved during the plenary session. At the
end, a summary of what transpired during the plenary session is provided, highlighting recom-
mendations deecmed most urgent by all participants. We believe that the results of this work-
shop, and the degree of participation and interaction that they facilitated, have taken us 4 step
closer to an operational management plan towards an optimally sustainable devclopment of
Lingayen Gulf coastal resources,
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Preliminary Results of a Study of the Municipal
Fisheries in Lingayen Gulf

AUGUSTUS CALUD2, GIOVANNI RODRIGUEZa, ROMEO ARUELO?, GLENN AGUILARa,
E1.VIRO CINCO3, NYGliiL. ARMADA2 and GERONIMO SILVESTRED

Calud, A., G. Rodrigucz, R. Aruclo, G. Aguilar, L. Cinco, N. Amada and G. Silvestre, 1989, Preliminary results of a
study of the municipal fisheries in Lingayen Gulf, p. 3-29. /n G. Silvestre, IZ, Miclat and T.-E. Chua (cds.) Towards
sustainable development of the coastal resources of Lingayen Gulf, Philippines. ICLARM Conference Procecdings
17,200 p. Philippine Council for Aquatic and Marine Rescarch and Development, Los Bafios, Laguna, and Intema-
tional Center for Living Aquatic Resources Management, Makati, Metro Manila, Philippines.

Abstract

This paper presents a summary of preliminary results obtained during the course of the municipal fisherics and blast
fishing swdies in Lingayen Gulf covering the period May 1987 1o April 1988. Information on gear design and specifica-
tions and catch rates of the various municipal gears (including blast fishing) are presented. Results of iritial studies on
lethal ranges of explosives used in blast fishing arc also given. A preliminary attempt to estimate the magnitude of
landings from municipal and blast fishing activitics gives an aggregate of about 10,500 t/year. This indicates relatively
high annual extraction rates of 10.1 vkm?2 of municipal fishing ground, and a yicld-to-biomass ratio of 3.97. Recom-
mendations center around the need for reduction in fishing cffort and improved management of the fisherics.

Introduction low sociocconomic standing has been repeat-

cedly expressed. Despite low catches, how-

The term “municipal fisheries” refers to  ever, they continue to fish duc to lack of
fishing activitics that utilize vesscls of 3 alternative sources of livelihood. Some have
gross tons (GT) or less, or gears not requiring resorted to illegal fishing methods which arc
the use of boats [Presidential Deeree (PD) ccologically destructive. The "open access”
No. 704]. Municipal fishcries arc roughly situation has resulted in an cver-increasing

cquivalent to artisanal, small-scale or tradi- competition for the finite resources the gulf
tional fisherics, A considerable number of  sustains.
residents in the coastal arcas of Lingaycen The study of Lingayen Gu!f municipal

Gulf rely on fishing for their main source of fisheries is deemed to be a significant part in
livelihood. Of late, complaints of municipal the process of formulating an implementable
fishermen on low catch rates and cconomic  CRM plan. The study, in general, aims to
returns have become more frequent; and con- assess the status of the municipal fisheries in
cern about the deterioration of their alrcady  the gulf; and specifically, to: (1) estimate the

aCollege of Fisherics, University of the Philippines in the Visayas (UPV), Miag-ao, Iloilo, Philippines.
bCurrent address is ICLARM, MC P.0. Box 1501, Makati, Metro Manila, Philippines.

3

|
2 CEp ,.'~' *‘rnq‘-ﬂ’y J P ore oy ‘ S et
P-&'d?;sf Uae ooV PO, it e



4
catch by municipal gear type and its specics
composition; (2) determine the scasonality in
catch of the various municipal gears; and (3)
determine the scasonal and spatial distribu-
tion of the gear types and their catches.
Closely associated with the municipal
fisherics study is the investigation of blast
fishing activities in the gulfl. Blast fishing is
onc of the most common illegal fishing
methods in the arca. To date, however, there
has been no study to substantiate its clfects
and the extent of damage it causes. The blast
fishing study aims to document the types of
explosives used in the gulfl; quantify fisherics
production duc to this activity in the arca; and
cvaluate 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
bounded in the west by Cape Bolinao and in
the cast by Poro Point. The gull has a total
arca of 2,085 km2. Table 1 gives the arca
distribution of the gulf by 10-fathom depth
range. The gulfl is mostly shallow with about
90% of the arca below 90 m.

A scrics of shoals cxtends nearly halfway
across the entrance from Cape Bolinao. The
central and northern entrances arc also stud-
ded with coralline growth (Warfel and
Manacop 1950). From the southern and cen-
tral portions of the gulf to the castern coast,
the substrate is generally muddy with occa-
sional patches of hard/rocky bottom. Based
on bottom type and/or characteristic ccosys-
tems, Lingayen Gulf is often subdivided into
three sectors (Mines 1986) (Fig. 1):

e Scctor I (Western Coast) - cxtends
from Capc Bolinao to Sual; charac-
terized by coral reefs and scagrass
beds;

e Scctor II (Inncr Coast) - cxiends
from Sual to Damortis; character-
ized by mangrove and nipa swamps,

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

o Sector III (Eastern Coast) - bounded
by the coast of La Union Province;
characterized by gencrally soft and
muddy substrate.

Sixteen towns and onc city (Dagupan)
border Lingayen Gulf from Cape Bolinao to
Poro Point. In 1985, the Burcau of Fisheries
and Aquatic Resources (BFAR) reported a
total of 12,464 municipal fishermen in these
arcas (BFAR 1985; 1985b; 1985¢) (Tablc 2
and Fig. 2). About 46%, 36% and 18% of
these fishermen arc in Scctors I, 1T and III,
respectively. A total of 7,054 boats (4,234
motorized and 2,820 nonmotorized) were
reported from the arca, giving a fishing boat
(banca)-to-fisherman ratio of 0.57 (Table 2).
The lowest ratio occurred in Binmaley (0.07),
while the highest occurred in Rosario (1.22).
Among the three scctors, Sector I (compris-
ing the La Union municipalitics) accountud
for the highest banca-to-fisherman atio,
0.91.

Mcan municipal landing for tac period
1980 to 1984 in the Lingayen Gulf arca was
about 6,000-8,700 t/ycar. This implics that
cach municipal fishcrman landed about 0.48-
0.70 t/ycar on thc 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 ct al. 1983).

The municipal fisheries of Lingayen Guif
arc typically multigcar and multispecics.
Mines (1986) reported 159 specics belonging
to 87 genera and 55 familics in the landings
of the municipal fishermen in the gull. There
are 32 types of fishing gears uscd in the gulf
as gathered from various reports (Umali
1950; Lucas 1952; Cefrc 1953; Bailen 1978;
NCSO 1980; Kitamado 1984; and Mincs
1986). Aside from bag nct, pursc seinc and
medium/large trawls, the rest of the gears arc
used by municipal fishermen. The most wide-
ly used fishing gears in cach city/municipal-
ity bordering the gull arc given in Table 3.
Note that the gill net and hook linc are the
most predominant gears utilized.
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Table 1. Area distribution of Lingayen Gulf by depth range.

Depth range Arca % of
Fathoms Melters km2) 1ol arca
0- 10 0- 18 467 224
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 > 90 221 106

2083 100.0




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

Municipal Motorized Nonmotorized Boat-to- i Bocnotan
fishcrmen boats boats fisherman ratio ;
i N 359
Pangasinan 10,286 2,519 2,550 0.49 : A
o . " - Son Fernando
Sector [ 5,740 1,510 1,930 0.60 '
Bolinao 2,670 430 1,300 0.65 |
Anda 1,492 512 292 0.54 ‘ pauarg
Bani 288 102 48 0.52 30'~ Semmogo -
Alaminos 566 235 195 0.76
Sual 724 231 95 0.45 Cabe
Sector II 4,546 1,009 620 0.36 Aringay
Labrador 900 75 15 0.10
Lingayen 1,800 205 55 0.14 Lingayen Gulf ~e Agoo
Binmaley 56 4 - 0.07
San Fabian 600 100 50 0.25 ~h99z Jro. Tomes
Dagupan City 1,190 625 500 0.94 5 566 “pend
Damorns
< Hundrea
La Union (10t 200
Algminos Rosario
Sector I 2,178 1,715 270 0.91 :(a .y
Rosario 58 43 28 1.22 ! Son Fabien.
Sto. Tomas 336 162 12 0.52 ) Soar® §
Agoo 464 416 - 0.90 ) ; 2 ;
Aringay 313 260 55 1.01 o |
Caba 116 109 20 L1l wwooT- Hinaeen 1
Bauang 532 495 48 1.02 T T T e T ry
San Femando 359 230 107 0.94
Total 12,464 4234 2,820 057 Fig. 2. Distnbution of municipal fishermen in the coastal towns of

Lingayen Gulf. (Source: BFAR 1985b).

Source: BFAR municipal fisheries data, BFAR Region I Office, San Femando, La Union.



Table 3. Dominant municipal fishing gears used in the coastal municipalities bordering Lingayen Gulf,

Arca Dominant gear Other gears
Scctor ]
Alaminos Crab lift net Hook and line, cast net, long line, push net, fish corral
Anda Cast net Troll line, fish corral, hook and line, filter net, gill net, beach
seine, long line, push net, ring net, lambaklad?d
Bani Push net Lift net, gill net, beach seine, cast net, fish corral, long line
Bolinao ook and line Crab lift net, gill net, fish corral, push net, beach seine, filter net,
cast net, lift net, long linc, dredge
Sual Hook and line Gill net, long line, push net, beach seine
Scctor 11
Labrador Troll line Gill net, push net, long line, beach scine, hook and line
Lingayen Gill net Lift net, push net, beach scine, cast net, hook and line, fish
corral, filter net, baby trawl, dredge, long linc, lambaklad
Binmaley Crab lift net Cast net, push net, hook and line, gill net, fish corral, round haul,
scine, baby trawl, filter net, beach scine, troll line, ring net,
lambaklad
San Fabian Gill net Push net, troll line, cast net, beach scine, crab lift net, dredge,
long line, filter net
Dagupan City Gill net Cast net, hook and line, push net, crab lift net, beach scine, fish
corral
Sector 111
Agoo Hook and line Long line, baby trawl, troll line, beach scine, gill net, push net,
round haul seine, cast net, ring net, crab lift net
Aringay Gill net Crab lift net, baby trawl, push net, cast net, beach scine, dredge,
fish corral
Bauang ook and line Gill net, long line, beach scine, cast net, fish corral, ring net,
push net, baby trawl
Caba Gill net Fish corral, ring net, troll line, push net, baby trawl
Rosario Gill net Hook and line, baby trawl, long line, cast net, push net, ring net,
San Femando Push net Cast net
Sto. Tomas Gill net Hook and line, push net, fish corral, cast net, filter net, baby

trawl, long line

ALambaklad is a modified fish corral made of bamboo and net.

Source: NCSO 1980.

Data Collection

Data gathering (beginning May 1987) for
the municipal fisherics study was conducted
in six fishing towns selected on the basis of
dominant (and other) gears found in the arca.
The fishing towns of Aringay, Agoo and
Rosario (all in La Union) were monitored
cvery other day by locally contracted
rescarchers. In Pangasinan, the towns of Sual,
Labrador and Alaminos werec monitored
twice a month by rescarchers based in UP
Diliman, Quezon City, for an average of
seven sampling days in one month. Data col-
lected include the magnitude of the catches of
municipal fishing gears and their corre-

sponding spccies and length compositions.
Some biological data (c.g., maturity, length,
weight) on the more abundant specics com-
posing the catches were also obtained. Mem-
bers of the research team joined fishing trips
1o obscrve operations and obtain information
for usc in validating the data generated
through the monitoring surveys.

The iniial approach in collecting data for
the blast fishing study involved the estab-
lishment of sampling stations in sclected
communitics. Twelve arcas were identificd
around the gulf, but only six stations were
being monttored thus far (Fig. 3). This is
because access 1o information required sys-
tematic building of rapport with fishermen in
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blast fishing study.

the identificd localitics. The six arcas served
as listening posts for monitoring the fre-
quency of cxplosions per unit time interval,
and also as catch data collection stations.
Systematic sampling of catches has so far
been possible only in onc of the six arcas.
Data collected included the total catch/boat-
trip, number and type of cxplosive uscd,
specics  composition and Iength-frequency
distribution of the more abundant specics
caught. In vivolin situ experiments (in coop-
eration with blast fishermen) to determine the
lethal ranges and remote damage zones of the
different types of explosives uscd in the arca
will also be conducted.

Design, Operation and Catch
of Municipal Fishing Gears

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

operation, and catch ratc and specics 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 arc given in Appendix
1. The species composition data generated for
sclected fishing gears and towns covered in
the study arc given in Appendix 2. The mean
catch per unit cffort (CPUE) and operational
details on the various gears in the study sites
monitored arc presented in Table 4.

3ill nets

Gill nets arc rectangular pancls 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, cither anchored at
the bottom or set adrift at the surface or mid-
depth.

Boutom Gill Nets (Sigay). These are oper-
ated with the usc of cither 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/boay/ Fishing Fishing Catch/boat/ No. of Production
trip (kg) trip/day day (kg) days/mo. mo./yr yr (kg) boaisa (Uyr)

Motorized bottom gill net 5.37 1 5.37 24 12 1,547 2,168 3,354
Nonmotorized bottom gill net 1.59 1 1.59 24 12 458 1,413 647
Dnift gill net 15.25 1 15.25 24 8 2,928 271 794
Hook and line 7.08 1 7.08 12 8 680 186 126
Danish scine 26.80 1 26.80 26 8 5,574 sob 446
Speargun 6.84 1 6.84 24 6 985 303 298
Fish corral 435 1 435 24 12 1,253 39b 49
Beach scine 19.66 2 39.32 15 8 4,718 14b 66
Lift net 43.33 1 43.33 22 8 7,626 116b 885
Drive-in net 57.40 1 57.40 17 4 3,903 32b 125
Shrimp trawl 13.85 1 13.85 24 4 1,330 621 826
Beam trawl 118.28 1 118.28 26 4 12,301 36b 443
Crab pot 3.79 1 3.79 26 12 1,182 330 390
Fish pot 2.10 1 2.10 15 12 378 258 98
Long line 180.34 1 180.34 12 4 8,656 95 822
Round haul scine 345.00 1 345.00 7 4 9,660 gb 77
Scoop net 6.74 1 6.74 24 4 647 31 20
Squid jig 1.81 1 1.81 24 3 130 31 4
Blast fishing - 1 21.32d 26 6 3,326 317¢ 1,054

Total 6,349¢ 10,524f

4Based 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 municipalitics of Lingayen Gulf, and observed gear unit-to-boat ratio.
€5% of total boat number used for fishing (i.c., 6,349).
dFrom 13.0 kg/blast x 1.64 blasts/boat/day.
€Based on 7,054 boats less 10% used for transport, tourism and other activitics.
rlmplit:s extraction rate of 5.0 1/km2 for the entire gulf (2,085 km2) and 10.1 t/km?2 of municipal fishing ground, as well as yicld to total biomass (2,655 t) ratio of 3.97/yr.
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nonmotorized banca, usually with a comple-
ment of two persons. The gears are sct in
waters 4 m to 40 m deep. Nonmotorized units
operate in ncarshore, shallow waters while
motorized units, farther offshore. Fishing
usually lasts about 3 hours cither at dawn (5
am.-8 a.m.) or at dusk (4 p.u.-7 p.m.) and,
quite rarcly, both dawn and dusk hours
depending upon the scason. Between 6 and
30 pancls or units of netting arc used in a
single operation, cach pancl measuring an
aggregate of 40-80 m in length by 1.5-2.5m
depth. Mesh size is shified depending upon
the scasonality of preferred target specics
(c.g., scombroids in July-August, hairtails in
November-December, cle.).

Mcan CPUEs (kg/boat-trip) for bottom gill
ncts were 5.37 and 1.59 for motorized and
nonmotorized units, respectively (Table 4).
The catches of motorized units (operating
farther offshore) have been noted to be less
diverse compared to those of nonmotorized
units (operating in shallower waters). Mean
landings by motorized boats in  Dulao,
Aringay, were dominated  (84.2%) Dby
Megalaspis cordyla, Scomberomous commer-
sonii and Euthynnus affinis. These species
made up 50.2% of landings by motorized
units in Bani, Rosario. The catch composition
data for nonmotorized units from the same
localitics  showed more even  distribution
among the cexploited species. The contribu-
tion of demersal species, such as slipmouths
(Gazza minuta, Leiognathus spp.), goatfish
(Upeneus sulphurens) and crabs was more
significant.

Surfuce/Midwater — Drift Gill - Nets
(Largarete), These gili nets are designed for
catching pelagic  species. Each  operation
involves a motorized hanca (with 16 hp
engine) usually with the complement of two
persons. The gears are normally set about 3
km offshore and a single setting involves 15-
30 pancls/units. Each panel measures about
50 m in length by 3.2-4.0 m depth when set
in water. Peak months are from March to
September when the sea is catm. The gill nets
are used at night and operations casc around
the period of full moon. Mean catch rate is
15.2 kg/boat-trip in Tobuan, Labrador, from

May 1987 o April 1988. Mackerels
(Rastrelliger spp.) comprise 58.8% and
Chirocentrus  dorab and  Selar  cru-
menopthalmus, 22.7% of the drift gill nct
catches in the arca.

Tuna Drift Gill Nets (Liting). Designed 10
catch wna and tuna-like specics, these gears
arc operated by two fishermen from a 16 hp
motorized boat in waters 15-20 km offshore
outside the gulf. Sharks arc also a consider-
able part of the catch. The gears arc operated
overnight, from 4 p.m.-6 a.m. The fishing
scason lasts from January to May. Some [ish-
ermen who use surface drift gill nets shift to
these gears and fish as far as the Tlocos coast.

Hooks and fines

The hooks and lines used in the gull are
single- or multiple-hook types. There are two
varictics of the former: one for usc in surface
waters and the other for decpwaler opera-
tions. Hooks and lines involve cither a
motorized or nonmotorized banca with a
complement of two to three persons. Opera-
tions last from 5 a.m. 1o 4 p.m. at depths of 5-
50 m. The gears arc used during the cntire
year although the peak scason is from
October to December. Catches from the mul-
tiple hook and linc arc often used as bait in
the single-hook varictics which are designed
for catching larger specics/individuals,

Mcan 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 linc gears catch mainly pelagic species.
The landings in Tobuan, Labrador, arc domi-
nated by S. crumenopthalmus (43.3%); and
including S. commersonii, R. kanagurta and
S. barracuda, make up 82% of the landings
in the arca. Lethrinus lentjan and Leiognathus
equulus arc usually caught by multiple hook
and linc in corallinc arcas.

Long lines (Kitang)

These arc multiple-hook fishing gears for
bottom operations. They arc usually sct by



two fishcrmen from cither a motorized or
nonmotorized boat during daytime in deeper,
offshorc waters (>40 m). The process of
bailing, sctting and hauling the gears takes
long hours of hard work. Thus, many long
line fishermen have shifted 1o the use of
Danish scines which involve lighter work.
Mecan CPUE for these gears is about 180
kg/boat-trip, 85% of which arc sharks. This
catch rate, however, is based on a very low
sample sizc (i.c., six observations) because of
the previously cited shift in gear preference.

Danish seines (Buli-buli)

Danish scines arc trawl-like gears gener-
ally operated by three fishermen from a
motorized banca with 16 hp engine. Opera-
tions cntail enclosure of a given arca with the
gear at depths of 5-75 m and driving the fish
through a funncl-like nctting and bag. Opcra-
tions arc usually made from 6 a.m. 1o 4 p.m.
Between six and ninc hauls are made in a
day's operation,

Mean catch rate for the gears for ali arcas
covered by the study was 26.8 kg/boat-trip.
The landings from Danish scines in
Masamirey, Sual, in May 1987 to April 1988
were dominated by the red bull's cyc
(Priacanthus tayenus) and threadfin breams

(Nemipterus spp.) which compose 76.5% of

the mean CPUE for the arca. Danish scine
catches are  primarily  demersal specics/
groups,

Spear fishing units (Hookah)

Spear fishing operations involve home-
made spcarguns and spears. The former con-
sist of a wooden handle fitted with a steel
nozzle and rubber band. The spears are made
of wood and are single- or multitipped; the
latter are usually used for smaller fish.
Homemade goggles cnable divers 10 sce
clearly underwater; and for longer periods
underwater, plastic tubes (hookah) attached
o a compressor on the hanca arc used. The
latter was adopted from aquarinm fish col-
lectors in the arca.
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The spear fishing unit usually consists of
three fishermen. Two dive and spear fish
while onc remains on board the 10-16 hp
motorized banca 10 attend to the compressor
and plastic tubings. Spear fishermen operate
in depths of up to 50 m for onc to two hours
during daylight. Some dcaths have been
reported from spear fishing operations appar-
ently duc to lack of decompression.

Some spear fishing activitics also occur at
night with the aid of light. These operations
arc particularly attractive during moonless
nights. These do not require divers, and fish-
crmen simply fish from their boats. The
hookah spear fishermen operate in relatively
deeper waters for prolonged periods, thus
catching bigger and higher-priced specics.
The light-aided spear fishers usually operale
in shallow waters and are thus limited to
small-sized siganids and other light-attracted
fish,

Mecan catch rate for spear fishermen in
Lucap, Alaminos, was 6.8 kg/boat-trip. This
includes catches of both night-time and day-
ume spear fishers, Siganus canaliculatus and
S. guttatus make up 58% of the catch: and
squids (Loligo spp.), cuttlefish (Sepia spp.)
and octopi compose 35%. High-priced lob-
sters - (Panulirus - sp.)  and  groupers
(Epinephelus spp.) are also landed by spear
fishers. 1t can be noted that miost of the
specics arc  typical of coral/hard-bottom
fishing grounds,

Fish corrals (Pasabing)

Fish corrals are semipermanent gears
commonly found in the western side of the
gull (Scctor I). They are noted for catching
live, juvenile fish suited for culture in brack-
ishwater ponds. Harvesting of fish in the bag
or catching box is usually done once daily.
The net in the bag is set in the cvening and
hauled the next day, depending on tidal fTuc-
tuation. Either a motorized or nonmotorized
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 [rics
harvested using fish corrals were important in
the overall cconomics of the operations,

Beach seines (Kalokor)

Beach seines arc commonly used in Agoo
(La Union), San Fabian (Pangasinan) and
other soft-bottom arcas in the inner coast
(Scctor 11) of the gulf. The gears arc o, 2rated
twice daily, during carly morning and latc
afternoon. One motorized and one nonmo-
torized banca arc used in sciting the gear in
ncarshore waters (up to 15 m deep), and the
operation usually involves 16 fishermen. The
net is dragged to shore by fishermen on the
beach.

Mean catch rate Tor seines in San Isidro,
Agoo, was 19.7 kg/setting during the peried
May 1987 1o April 1988. Five specics (Arule
mate, Trichiurus  haumela,  Leiognathus
bindus, M. cordyla and Selaroides leptolepis)
composed 71.2% of beach scine landings in
the arca. 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 scine was quite low (ic., 1.2
kg/fisherman) because of the high labor
input.

Lift nets (Parigdig)

Lift nets arc scimipermancnt, stationary
fishing gears that employ light attraction to
catch fish. Commonly found in the wesiem
part (Scctor 1) of the gulf, they are usually sct
near river mouths along the migration path of
fish and parallel 1o the current flow. Opera-
tions usually last from 6 p.m. to 5 am.
involving 8-10 fishermen. Between five and
six hauls arc made during an overnight oper-
atiop. The platforms are sct in sheltered arcas
as deep as 30 m. A motorized boat and a
larger nonmotorized dugout arc usually uscd
to ferry the fishermen and the catch 1o and

from the Iift net site, Operations usually ccasc
around the period of the full moon.

Mecan catch ratc was 43.3 kg/day during
the period Junc 1987 1o March 1988 in Sual,
Pangasinan. The catches consisted of stole-
phorid anchovics (69%) and Acetes (30%),
which are important to the {ish paste/sauce
(bagoong) industry in the area. Other specics
caught were juveniles  of  commercial
specics/groups (e.g., hairtails, goatfish and
slipmouths).

Drive-in ncts

Drive-in nets uscd in the gulf include
municipal versions of the muro-ami and its
maodifications. The gear designs are basically
similar for drive-in ncts although modes of
operation arc quite different. The versions
utilized in Agoo, for instance, employ fish
aggregating devices (FADs) and explosives,
and arc used in catching pelagic specics.
Mecan catch rate for drive-in nets in Agoo
during the period January to April 1988 was
63 kgoat-trip. The catches consisted of
pelagics  dominated by roundscads
(Decapterus sp.) which made up over 90% of
the total. Mcan 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 from Agoo . to Lingayen
during the shrimp scason. Mcan catch rate for
shrimp trawls in these arcas was 13.8
kg/boat-trip. In Balawarte, Agoo, the catch
consisted of shrimp (93.1%}); portunid crabs
(5.3%); and hainails (7. haumela).

Crab pots

Crab pots arc basketlike traps made of
bamboo sct in nearshore waters, A nonrcturn
entrance effects capture of crabs lured by the
bait placed inside the traps. The traps are sct
in the carly morning hours and retricved
before noon. Setting and hauling operations



usually last from 30 to 60 minutes. Mean
catch rate for this gear in Lucap, Alaminos,
was 3.8 kg/boat-trip. The catch was 999
portunid crabs (Portunus pelagicus and P,
trituberculatus),

Blast fishing

There are four types of explosives used in
blast fishing operations in Lingayen Gulf
based on source of explosive materials and
cxtent of processing. These are dynamite
sticks, "lump type,” "bogey type” and oxidiz-
ing chemicals (i.c., potassium chlorate, potas-
sium nitrate, sodium nitrate, ammonium sul-
fate). Dynamite sticks, generally used in
mining operations, are procured from illcgal
sources and used in blast fishing without
additional processing. Lump type explosives
arc processed  from contents of dynamite
sticks rewrapped into bigger charges, while
bogey type charges are explosive materials
extracted from unexploded bombs or high
caliber munitions. The most commonly usc
explosive component, however, is the oxi-
dizing chemicals which arc mostly nitrogen-
based fertilizers and arc quite accessible 1o
everybody. The oxidizing chemicals are usu-
ally placed in bottles before gasoline s
added. Blasting caps arc usually acquired
from illegal sources.

Blast fishing operations usuallv follow a
routine procedure of scouting for fish con-
centrations, blasting and collecting the fish,
Some operations are conducted with the aid
of FADs. Collection of blasted fish some-
times involves the use of compressors 1o
cnable divers 1o stay longer underwalter,
Additional dewils pertaining 10 the blast
lishing activitics in the gull are given in
Galvez et al. (this vol.).

The average catch rate of blast fishermen
from August 1987 1o April 1988 (regardless
of explosive type used) was 13.0 kg/blast,
Minimum and maximum values were 1.2
kg/last and 75.5 kg/blast, respectively, Table
S5 shows the fish familics making up the
catch of blast fishermen from the arcas mon-
itored during the period. Carangids, mugilids
and siganids made up 86.1% of the total
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Table. 5. Relative abundance of the 10 most important
families of fish caught by blast fishermen in the study
sites monitored.

Familics Relative abundance (%)

Carangidac 60.2
Mugilidae 18
Siganidae 9.1
Engraulidae 2.6
Lutjanidac 2.1
Leognathidae 2.0
Scombridac 1.6
Sphyracnidae 1.3
Lethrinidae 1.1
Serranidac 1.1

Total 97.9

catch. These groups are preferred target
species because of their high market value,
Table 6 shows the 10 most abundant species
in the catch of blast fishermen, Except for
Stolephorus indicus, all specics in the table
command high market prices. The high
schooling densitics of anchovics, however,
compensate for their lower valuc.

Table 6. Relative abundance of 10 most important
species caught by blast fishermen in the study sites
monitored.

Species Relative abundance (%)

Selar crumenopthalin 13.5
Mugil cephalus 10.8
Alepes djedana 5.6
Siganus canaliculatus 4.4
Siganus guttatuy 1.8
Rastrelliger kanagurta 1.6
Sphyraena harraciuda 1.3
Lates calcalifer 1.0
Stolephorus indicus 0.8
Lethrins ornatus 0.8

Total 41.6

A total of 76 specics groups in 24 familics
composed the catch. These, however, did not
include undersized and heavily  damaged
individuals which were not landed at all for
cconomic and other practical reasons. The
high proportion of target species in the land-
ings compared 1o undersized/trash specics
indicates that blast fishing is relatively selee-
tive. Considerable time is spent in scouting
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Fig. 4. Relative frequency of the number of blasts
per fishing unit (defined as one boat) per day in a
study site monitored in Lingayen Gulf,

for schools/concentrations of 1arget specics.

Fig. 4 gives the relative frequency distri-
bution of daily blast frequency per fishing
unit/boat engaged in blast fishing in a certain
sampling station. An average of 1.62
blasts/[ishing unit/day was cstimated for this
arca.

Results of Initial
Blast Fishing Experiment

In cooperation with blast fishermen with
whom good rapport has been established, the
study dealing with blast [ishing intends to
conduct in vivo/in situ cxperiments to deter-
minc the lethal range of different types of
cxplosives and the remote damage zones that
they create. On 25 April 1988, the cxperi-
mental setup was tested to determine the fea-
sibility of such study. Threc pairs of cages
were placed at a distance of 5 m [rom cach
other (Fig. 5). Each pair was suspended on
floats with onc cage at 1.5 m depth and the
other at 3.5 m depth. Maximum depth in the
experimental sitc was 5 m. Between scven
and cight fish with swimbladders (i.c.,
Chromis sp. and Epinephelus sp) werc
placed in cach cage. A 537 g lump type
explosive in a bottle container was exploded
at 3.5 m depth at 2 m, 5 m and 10 m away
from cach pair of cages.

Table 7 gives a summary of results from
the initial cxperiment, indicating that the
Icthal range in the horizonlal dircction is

limited. Only the specimens nearest (2.0 m)
to and midway (5.0 m) from the blast were
found dead. Those farthest (10.0 m) from the
cxplosion were able to survive for as long as
an hour after the blast. The vertical lethal
range could not be determined conclusively
because of the limited depth and numbers of
cages involved. Examination of the dcad fish
showed that the effects of the blast included
rupturce of the swimbladder, compound frac-
turc of the vertebrac and blood clots within
the visceral region.

The damage range obscrved in this
cxperiment cannot be compared directly to
results of other studies (e.g., Aplin 1947,
CBL 1948) because they utilized cextremely
large charges (20-300 b TNT) on caged fish,
compared to the nomemade bombs being
used in Lingayen Gulf. Nevertheless, the
results of these other studies are quite infor-
mative with respect to differential vulnera-
bility of fish with differing shapes, sizes and
swimbladders. In a serics of cxperiments,
Aplin (1947) presented cvidence that small
fish arc more vulnerable to cxplosions com-
pared to larger ones. He also showed that
under similar conditions (i.c., specimens
about 15 m away from a 20 Ib TNT charge),
fish without swimbladd>rs were not harmed
while those with swimbladders in the same
cages were killed by the blast. Fitch and
Young (1948) noted that diflerent species of
fish had different reactions to shock pres-
surcs. Fish species with thick-walled swim-
bladders and cylindrical body shapes
appeared to be more resistant 10 pressurc
changes compared to laterally compressed
fish with thin-walled swimbladders.

Theoretically, we could infcr that physos-
tomous fish (i.c., with open swimbladders
connected 1o the alimentary canal) arc more
capable of adapting to pressure changes than
physoclistous fish (i.c., with closcd swim-
bladders). This difference in swimbladders,
however, may not be significant given that
pressure changes during cxplosions occur
within microseconds. This period may be 0o
short for normal gasexchange mechanisms to
function. However, this difference might play
an important role at the outer limits ol the
lethal range.
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Table 7. Lethal range of 537 g explosive from the results of an initial expe-
riment. (See also Fig. 5).

First observation (immediately after the blast)
Cage position Dead  Swnned  Alive

Nearest (up) 6 | 0
(down) 7 0 0
Middle (up) 4 3 0
(down) 4 3 0
Farthest (up) 0 0 8
(down) 4] 0 8
Sceond observation (1 hr after the blast)
Nearest (up) 7 0 0
(down) 7 0 0
Middle (up) 4 3 0
(down) 5 2 0
Fanhest (up) 0 0 8
(down) 0 0 8
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Estimate of Municipal
Fisheries Production

A preliminary attempt to cstimatc the
magnitude of municipal fisheries production
in Lingayen Gulf was made using the catch
ratc information and operational periods
obscrved for the various gears. Table 4 gives
a summary of the data and procedure uscd for
this purpose. The catch/boat in a span of onc
year (Ci) was computed for cach gear type
from the cquation:

Ci=CPUE; x Dj x M;j

where CPUE; is the mean catch/day of a boat
using i (and is computed (rom the catch/boat-
trip and number of boat-trips/day for boats
using gear 1); Dj the number of days/month
that a boat using gecar i operates; and Mj the
number of months in a ycar that gear i is used
by a given boat or fishing unit. The Cj value
was subscquently multiplicd by an cstimale
of the number of boats using gear i to give
the fisherics 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 10% of the total
number of boats were assumed to be used for
transport, tourism and other activitics; (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 nonmotorized boat distribution
by gear types in the six sites covered by the
study. The assumptions involved in the dis-
tribution of fishing boats ¢emphasize the need
for a census 1o accurately determine 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 studics under
CRMP for cost cifcctivencess.

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 cxtraction rates of

about 5.0 km2 for the entirc gulf arca of
2,085 kmZ2 and 10.1 tkm2 of municipal fish-

ing ground (i.c., the arca enclosed by the 7-
km, 7-fathom ban). In addition, Ochavillo ct
al. (this vol.) gives an cstimate of mcan
trawlable biomass of 1,192 ¢ for the entire
gulf. The demersals comprising this cstimate
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 fisherics resources in the
gulf on the average is 2,650 t. These figurcs
imply a municipal yicld-to-total biomass ratio
of 3.97. This level of extraction of fisherics
resources becomes even higher when the
estimated municipal production is combined
with mean production of commercial trawlers
of about 3,350 Yycar. Aggregate yield (Y)-to-
biomass (B) ratio for the cntire Lingayen
Gulf fisherics adds up to 5.23, with 1.26
coming from commercial trawl opcrations,
0.40 from blast fishing activitics, and 3.57
from the rest of the gears utilized by the
municipal scctor.

information Gaps and
Management Recommendations

Rescarch needs to fill up critical informa-
tion gaps include a general census 1o deter-
mine the number of fishing units (boats) and
municipal fishermen, types of fishing gears
and the scasonality of their use, and number
of blast lishermen in Lingayen Gulf, The vul-
nerability of different types of fish to explo-
sive charges and the lethal ranges of the vari-
ous types of explosives used in the gulf need
further investigation, In addition, biomass
estimation of fisherics resources in the gulf is
highly dependent on the results of the
ongoing commercial fisheries study which is
highly dependent on data collected  from
medium trawlers in the gulf (Ochavillo et al.,
this voh.) These trawlers operate in shallow
arcas and places where f{ish density is
expected to be higher. In this context, there-
fore, the biomass estimates derived may be
biased towards higher figures. Emphasis is
thus placed on the need for more representa-
tive sampling (via a trawl survey), which
covers the Tull range of depths in the gull, to
provide more reliable biomass cstimates



essential to meeting the objectives of the
fisherics assessment subtask.

The most pressing problem confronting the
capture fisheries of Lingayen Gulf is biologi-
cal overfishing. Preliminary estimates of pre-
vailing extraction rates presented in the pre-
vious scction are quite high (i.c., F = Y/B =
5.23). The overfishing problem is symp-
tomatic of the greater need for improved
management of fisheries, which appears to be
the general case for the capture fisherics of
the country as a whole. As an initial slep o
reduce the magnitude of extraction rates in
the gulf, the strict enforcement of existing
fisheries laws/regulations (i.c., the 7-km, 7-
fathom ban on commercial vessels, the ban
on the use of explosives and poisons in fish-
ing operations and the 3-cm mesh size regu-
lation) is suggested. This will reduce effee-
tively the extraction rate from trawlers of
1.26, and totally climinate those from blast
fishing activities (0.40). The remaining
municipal extraction (3.57), however, would
still be considerable, even without the fishing
pressure from trawlers and blast [fishers,
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These figures indicate that cven municipal
fishing cffort would have to be cut by about
50% to casc fishing pressure on the resources
and assure their sustainability.

Over the long-term, improved manage-
ment of the fisherics would have to be
clfected. Measures toward this end include
the: (1) creation of a fisherics management
council with representatives from the gov-
crnment, academe, and participants in the
exploitation of the resources to oversee man-
agement of the fisherics; (2) creation of alter-
native employment opportunitics to draw
cffort away from capture fisheries; (3) clarifi-
cation and identification of management
goals/objectives; and (4) cxploring supple-
mental strategics of viably cnforcing laws
and regulations aside from the penal provi-
sions of the laws. The lauer can include
information  disscmination/education cam-
paigns, extension activitics o form fisherics/
community organizations, and organization
of  resource-user  participation  in  the
formulation and cnforcement of laws and
regulations.
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Appendix 1. Typical designs and specifications of artisanal fishing gears used in Lingayen Gulf.

Bottom set gill net

e, = N

floothine

b} float

mainline

T e TN L

sinkerling

sinker

Specifications : (per unit; 15-30 units per setting)

Net

Matenal Polyamide (PA) monohlament
Mesh size 7-12 hnots (2 8-5 1 cm)
Twine diameter #020

Stretched length 100-200 m

Actual length 40-80m

Hanging ratio 35-45%

Stretched depth 2:3m

Actual depth 15-25m

Floatline 23 PE

Sinkerline 23 PE

T
sinker sinkearline
Floats Sinkers
a} Hard rubber "sausage” Material lead
Length 1.2-40cm

Length 5-7em Diameter 06-1.2¢em

Diameter 15-20cm Number 100-200 pcs

Number 70-120 pcs Totai sinking force Approx. 600-2,000 g
b) Soft rubber "chinelas”

Length 6-10 cm

Width 20-25cm

Thickness 1.0-20cm

Number 70-120 pes

Total buoyancy Approx. 120-800 g

6l




20

Midwater gill net

Specifications : (per unit; 10-15 units per sotting)

Netiing

Material . PA multifilament #20
Maosh siza : 8.5-11 knots (3.0-4.0 cm)
Strotched length  © 125m

Actual length : 50 m

Strotched depth : 35-50m

Actual depth : 3240m

Hanging ratio : 40%

Hanging line : PE #5

Floats

Material
Length
Diameter
Number
Floatline
Sinkors

floatline

balsa
40cm
2cm
40 pcs
PE #4
None

float (baisa)

- hanging line
1.3 m




Tuna drift gill net

Speclfications
Netting

Matenal

Mash size
Stretched length
Actual length
Stretched depth
Actual depth
Hanging ratio

NS YL I YL
i
1

N
“J“W

sinker

(per unit; 8-15 units per setting)

PA mulufilament #20
15em

100-160 m

40-100 m

30-75m
15375m

40%

VR,

Floats

Matenal

Length

Width

Thickness

Number

Floatline

Total bouyant force

rubber

635em
254cm
1.27cm

25-30 pcs

PE 24
55-60¢g

Y

1 LAY
Pl \:‘,n,n
' AL RN
. L
A

1

v
1 R
1 3

Sinkers

Materia!

Length

Diameter

Number
Sinkerline

Total sinking force

N 15 m

lead

127 cm
0.85
50-55 pcs
PE #4
195-200g

1T
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Hook and line ( pelagic)

Hook types

eyed hook

eyelass hook

Single hook Single hook
(surfoce) (desp waters)
swivel T
20-25¢cm wire
|
swivel ‘— sinker ll‘
55-60 cm 40-45 cm wire
PA manofilament
| |
‘ swivel §
A
300 ¢m
8811 PA manofilament
eyed hooks |
#569-570 swivel T
eyaless hooks .

A /5;0-60 cm wire

[( 55-60 ¢m

Multiple hook

(5-7 hooks)

25-30cm
PA monofiloment




Long line (bottom set)

flag
float
_Buoy I o A e i __seo surface -
buoy ling
160 m
- {800 hooks) "~ *
S A~ _sea bottom

V.4 _ e
. brunm \

Specificatians

Buay line
Main line
Floats
Hooks
Vessel

T'l:mn-r/: ling \

P
hook

4 mm diameter PA monofilament
3.5 mm diameter PA monafilament
Balsa; 12 cm x 4.5 cm diameter
#560-568

Outrigger banca, 10-16 hp

sinker
( stones)

£C
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0's  Mesh giza— — ,
(em) oo} oo Iy
487 3.0
134 N 3i A 134
189 (157) 189
204
468 2.0
70 120 7
188
196 |5
139 139
500m #1494 PE L ”
groundrope 33.6cm L.Ocm D PE
Gear Floats (hard rubber) | Sinkers (lead ) # 345
Faur-seom Dagnish seine 75cm x 2cm D 207 pes 25 cmx L5cm D

Outrigger

Vessel

banca

16-28hp
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Fish corral

Source Umah 1950

cotching box
or bag

Crab pots

Source: Umah 1950

Spear/hookah

goggles

Q speargun ond spear A
. e e - 3

spear hp types

airhase

s :“‘E@ compressor with
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ft ne
Lift net Jﬁ N m

boom - g

0.65 cm mash size

[
H
H
H
! 1
H
1
H
'

"y

gy I
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Beach seine

Specifications

Float ling
Sinker line
Pull ropo
Floats

2975 m

floatline

sinker line

pull rope

600 m #18 PE
600 m #18 PE
700 m #22 PE
8 (7B-22)

Mesh sizes

Wing : 6.0cm
Shouldor : 40cm
Body : 35cm
Intormediato tail : 25cm

Cod-end : 1.5¢cm

a
b
c
d
e

- wing
shoulder

- body
intermediate tail
cod-end
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Appendix 2. Mean catch rate and composition for selected municipal fishing gears used in Lingayen Gulf,

Motorized bottom gill nets
Dulao, Aringay; May 1987 to April 1988
Mcan CPUE: 6.8 kg/trip

Specices Relative
abundance (%)
Megalaspis cordyla 39.1
Scomberomorus commersonii 22.8
Luthynnus affinis 223
Selar crumenopthalmus 2.1
Saurida twnbil 2.1
Gazza minula 13
Rastrelliger brachysoma 1.2
Alepes djedaba 1.1
Atude mate 0.7
Leiognathus splendens 0.7
Others 6.6

Bani, Rosario; June 1987 10 March 1988
Mean CPUL: 4.2 kg/trip

Megalaspis cordyla 33.2
Luthynnus affinis 10.3
Anadontostoma chacunda 8.9
Alepes djedaba 8.8
Scomberomorus convnersonit 6.7
Rastrelliger brachysoma 6.3
Atude mate 3.0
Nemiperus japonicus 3.0
Selar boops 2.5
Leiognathus splendens 1.8
Others 15.5

Surface drift gill nets
Tobuan, Labrador; May 1987 to April 1988
Mean CPUL: 15.2 kg/trip

Rastrelliger brachysoma 522
Chirocentrus dorab 11.4
Selar crumenopthalmus 11.3
Megalaspis cordyla 0.6
Rastrelliger fuughni 4.3
Alepes djedaba 3.4
Selar boops 29
Rastrelliger kanagurta 23
Scomberomorus convnersonii 1.3
Frichiurus hawmnela 0.7

Others 3.6

Nonmotorized bottom gill nets
Dulao Aringay; May 87 1o March 1988
Mean CPUE: 1.7 kghrip

Specices Relative
abundance (%)
Rastrelliger kanagurta 14.2
Gazza minula 12.7
Leiognathus splendens 9.7
Trichiurus hawnela 6.0
Upeneus sulphureus 5.8
Rastrelliger brachysoma 58
Alepes djedaba 4.7
Atule mate . 4.1
Leiognathus brevirostris 4.1
Lei. nathus bindus 39
Others 29.0

Bani, Rosanio; June 1987 to March 1988
Mcan CPUE: 1.5 kghrip

Alepes djedaba 9.3
Rastrelliger brachysoma 8.9
Anadontostoma chacunda 8.6
Gerres filamnentosus 7.6
Leiognathus splendens 8.4
Atule mate 49
Nemipterus japonicus 4.8
Crabs 4.5
Leiognathus brevirostris 32
Chirocentrus dorab 27
Others 37.1

Hooks and lines
Tobuan, Labrador, May 1987 to April 1988
Mean CPUE: 5.9 kgfirip

Selar crumenopthalinus 433
Scomberomorus commersonii 24.0
Rastrelliger kanagurta 8.7
Sphyraena barracuda 5.6
Rastrelliger faughni 44
Atule mate 2.6
Caranx sp. 23
Rastrelliger brachysoma 20
Leiognathus equulus 1.2
Lethrinus lentjan 0.8
Others 5.1



Danish scines
Masamirey, Sual; May 1987 1o April 1988
Mecan CPUE: 28.3 kp/trip

Specices Relative
abundance (%)
Priacanthus tayenus 33.8
Nemipterus nematophorus 213
Nemipterus japonicus 11.9
Pentaprion longimanus 9.0
Nemipterus hexodon 58
Nemipterus marginatus 3.7
Atule mate 23
Gerres filamentosus 2.1
Saurida undosquamis 1.8
Upeneus sulphureus 1.8
Others 6.5

Lift nets
Sual; June 1987 1o March 1988
Mean CPUL: 43.3 kg/oat-trip

Stolephoruy sp. 69.0
Acetes sp. 304
Trichiurus haumela 04
Others 0.2

Drive-in nets
Agoo; January to April 1988
Mean CPUL: 62.6 kg/irip

Decapterus sp. 92.2
Rastrelliger faughni 1.7
Megalaspis cordyla 1.4
Selar boops 0.1
Others 4.6

Shrimp trawls
Balawance, Agoo; January 10 April 1988
Mean CPUE: 14.6 kg/rip

Shrimp 93.1
Portunus sanguinolentis 53
Trichiurus haumela 1.6

Spearguns
Lucap, Alaminos; July 1987 to April 1988
Mean CPUL: 6.8 kg/trip

Species Relative

abundance (%)

Siganus canaliculatus 55.8
Sepia spp. 23.0
Octopus 9.9
Siganus guttatus 2.1
Loligo spp. 2.0
Panulirus sp. 17
Alepes djedaba 1.3
Lethrinus spp. 0.8
Epinephelus tauvina 0.7
Labridac 0.7
Others 20

Iish corrals
Lucap, Alaminos; July 1987 to April 1988
Mecan CPUL: 4.4 kg/boat-trip

Siganus canaliculatus 383
Shrimp 257
Portunus pelagicus L
Gobiidac 7.1
Pelates quadrilineatus 3.2
Siganus guttatus 2.3
Gerres oyena 2.0
Loligo spp. 20
Octopus 14
Leiognathus splendens 1.3
Others 9.0

Beach scines
San Isidro, Agoo; May 1987 to April 1988
Mean CPUE: 19.7 kg/sct

Atule mate 28.0
Trichiurus haumela 16.2
Leiognathus bindus 1.1
Megalaspis cordyla 9.0
Selaroides leptolepis 6.9
CGazza minuta 4.8
Selar boops 39
Alepes djedaba 29
Chirocentrus dorab 26
Stolephorus indicus 1.5

Others 13.1
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Abstract

This paper presents preliminary results of an ongoing survey of the commercial trawl fisherics of Lingayen Gulf
covering the pericd Junc 1987 to April 1988, A 1otal of 102 hauls from 24 trawl-trips were sampled during the 11-month
period. Mean catch rate was 31.8 kg/hour for medium trawlers (10-20 GT) and the catch consisted of 158 species/groups
distributed among 58 families/groups. Mean stock density (1)) and biomass (B) were estimated (via the swept arca
method) to be 0.570 t/km2 and 1,190, respectively. Landings (Y) by the trawl fleet averaged 280 Ymonth, or an aggre-
gate of 3,070 t for the 11-month period. These imply considerable fishing pressure from the traw] fleet comprising 24
inedium and 2 large (20-40 GT) trawlers, representing fishing monalitics (= YM)of 0.23 per month and 2,58 for the
I1-month period. The faunal composition of trawl catches indicates that the optimum mesh size for trawlers in the arca
is 3.5-4.0 cm, and that the current mesh size of 2.0 cm being used results into considerable losses in aggregate yield from
the multispecies mix. The length composition data generated thus far indicate that more accurate species-specific
assessments are plausible after the data collection phase is completed.

Introduction

The term "commercial fisheries” refers (o
an arbitrary grouping of fishing operations
utilizing vessels over 3 GT. In Lingayen
Gulf, trawling represents the only form of
commercial fishing activity.c Landings by
commercial vessels using other gears (e,
purse scine) reported for the Lingayen Gulf

slatistical arca are taken outside the geo-
graphical limits of the gulf. Trawling is con-
sidered onc of the most efficient fishing
methods used in the arca and, together with a
number of other factors (c.g., blast fishing), is
blamed for the low catches of other gears.
Assessment, therefore, of the trawl fishery is
essential in clarifying options toward opli-
mum  utilization  of the gulf’s fisherics
resources.

ACollege of Fisheries, University of the Philippines in the Visayas (UPV), Miagao, Hoilo, Phitippines.
hCurrcnl address: [ICLARM, MC P.O. Box 1501, Makati, Metro Manila, Philippines.

€ About three commercial vessels using Danish scines,

and based in Dagopan City, began operating in Lingaven Gulf

in April 1988, Initial interviews indicate that these vessels relocated operations in the gulf from the Samar Sea area,

atiracted by the more favorable fish prices in the Pangasinan-1
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The ongoing study of the commercial trawl
fisheries of Lingayen Gulf, a component of
the Resource Assessment sub-task of the
ASEAN-US CRMP is being undertaken to:

. estimate the trawlable biomass of
the gulf;
. quantify the contribution ol com-

mercial trawlers (o lish production
{rom the gull, and
. assess the level of exploitation and
yicld of the trawlable fish resources.,
Background information  dealing  with
Lingayen Gulf fisheries, in general, and trawl
fisheries, in particular, is summarized in
MeManus and Chua (in press). These include
detailed treatments (utilizing extant informa-
tion prior 10 commencement of CRMP)
dealing with, among others, faunal composi-
tion of the resources, catch and fishing effort
records, and exploitation levels. This paper
provides a summary of data collected during
the course of the study between June 1987
and April 1988, as well as preliminary infer-
ences relevant to the three above-named
objectives,

Materials and Methods

The data utilized and presented  below
were collected from commercial  medium
trawlers (10-20 G'T) on a monthly period,
wherein four members of the research statt
(divided into two 1cams) boarded a minimum
of one trawl-trip. Each trawl-trip consisted of
two-day trawling operations, unless shortened
by engine trouble or inclement weather. The
vessel and gear specifications of the trawler
were obtained by cach team upon boarding,
while the following haul-specilic information
were recorded during the course of the trawl-
trip: (1) weight of the cateh; (2) towing time;
(3) species composttion; (1) length composi-
tion of the more abundant species: and (5)
approximate area of operation/trawling, This
mformation was utilized to estimate catch
rates, relative abundance of species/familics
comprising the catch, range ol operations,
length compasition ol major species com-
prising the catch, and representative vessel
and gear dimensions,

As a prelimivary assessment of fishing
pressure resulting from the operations of the
traw}l fleet, cstimates ol aggregate  trawl
catches/landings (Y) and trawlable biomass
(B) were used 1o calculate overall fishing
mortality (I = Y/B ). The values of 'Y for
ach month, Y;, and for the entire Tl-month
period, Yo, were computed from

Yi=(Cixnxdxhxhr)+ 2xCix

NxDxHx HR) . (D

Yor=(Y1+Ya+...... +Yi )/ L Q@)

where Cj s the mean CPUE (kg/Mhour) of
medium trawlers for month 1; n and N, the
number of medium and large trawlers, re-
spectivelys d and D, the mean number of days
spent fishing cach month by medium and
large trawlers, respectively; hoand M, the
mean number of hauls cach day made by
medium and large trawlers, respectively; and
hre and TR, the mean number of hours per
haul spent trawling by medium and large
trawlers, respectively. The mean trawlable
hiomass for cach month, B;, and for the
whole 11-month period, B, were estimated
viad the swept arca method (Pauly 1984,
Gulland 1983), i.c.,

D;=Ci/(X1 x X2 x Lx1IL) .. (3)
Dpr=(Dy+Dy+...+ D)l .. (4)
Bi=DixA .. (5)
Byr=DpxA ... (6)

where D, and Dy are the mean stock densitics
for month 1 and the 1T-month period, respee-
tively; X1, the escapement factor (0.5); X2, a
ratio ((1.5) expressing the proportion of the
headrope length (HL) comprising the elfec-
tive width of the area swepl; L, the
distance swept by the trawl in one hour; A,
the arca of the gulf (2,085 km2); and the rest
as previously defined. The mean monthly
fishing mortality, F;, and the aggregate fish-
ing mortality for the Tl-month period, Fr,
were then subsequently estimated via the
following expressions:

Fr=Y/Br o (7)

Fi=1+/11 . (8)

An attempt to estimate the magnitude of
losses due to growth overfishing (resulting
from the use of 2 cm 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:

n
Y"(Ms,F)= £ Y/R (Ms, F)ix Ri x Wi x P;
i=1 «(9)

where Y"(Ms, F) is the aggregate yicld index
at mesh size Ms and fishing mortality F; n,
the number of species/groups; Y/R(Ms, F);,
the yield-per-recruit for species i at Ms and F;
R;, an index of relative recruitment; W;, the
asymptotic weight of species i; and P;, an
index of relative socioeconomic desirability
(i.c., prices obtained from Signey 1987) for
species i. The procedure used here utilizes the
miezn trawl landings by specics/groups for the
1980-1984 period published by the Burcau of
Fisheries and Aquatic Resources (BFAR),
together - with  population parameters  of
“representative” species/groups  obtained
from the literature,

Results and Discussion

Table 1 provides a summary of the trawl-
trips monitored, number of day-hauls and
mean CPUE, for the 11-month period from
June 1987 o April 1988. The study moni-
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tored an average of 2.2 trawl-trips per month
during the period. A total of 24 trawl-trips
were monitored, and an aggregate of 102
hauls sampled during the cntire 11-month
period. Mcan catch ratc was 31.8 kg/hour,
being highest in Junc 1987 (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 familics/groups during
the period. Table 2 gives a summary of the
relative abundance of the 30 most important
{amilics/groups which made up the catch of
trawlers from Junc 1987 1o April 1988.
Lciognathids made up almost a third of trawl
catches (i.c., 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 specics/groups which made up the
trawl catch for the same period. The orange-
fin ponyfish, Leiognathus bindus, made up
18% of the catch, followed by Trichiurus
haumela  (9.0%), Gazza minuta (7.1%),
Saurida  tumbil (5.6%), and Atule mate
(5.5%). The top 10 specics/groups made up
over 60% of the trawl calch during the
period. Fig. 2 illustrates graphically the rela-

Table 1. Summary of boat/trawl-trips monitored, day-hauls sampled, day-hauls/trip and CPUE for the period June 1987

10 April 1988,

Month Boat-trips Day-hauls Day-haulsarip CPUE Standard
monitored sampled (kg/r) deviation
June 2 1 5.5 50.8 20.4
July 2 13 6.5 24.0 9.0
August 2 16 8.0 27.0 11.9
September 4 15 38 329 13.4
October 2 6 3.0 31.2 15.8
November 4 17 42 32.1 13.2
December ] 3 3.0 29.5 53
January 2 5 25 22.0 15.2
'ebruary 1 3 3 332 27
March 2 7 3.5 249 13.4
April 2 6 3.0 41.2 10.5
Total 2 102 46.0 - 15.0
Mean 2.2 93 42 31.8 -
Standard
deviation 1.0 53 1.8 8.3 -




34

80 F ~=a~ meon® 31.8 kg/hr

T0-

60

Catch rate ( kg/hr)
E-3
(=]
T

5 ¥ 3 § 8 3 8

1
o

L
(=]

Month

Fig. 1. Mean CPUE (kg/hr) of medium trawlers in Lingayen Gulf, Philippines,

from Junc 1987 to April 1988,

tive abundance data gencrated during the 11-
month period compared with thosc irom
other trawl surveys (i.e., Mines 1986, Warfcl
and Manacop 1950) and the trawler landing
statistics published by BFAR. Lciognathids
consistently made up the greatest bulk of the
catches, although such dominance was in
varying degrees. The data from Warfel and
Manacop (1950) included larger, longer-lived
species (c.g., Dasyatidac, Lactariidac) in
greater abundance compared to the more
recent data. The CRMP and BFAR data
included more pelagic species (e.g., scom-
brids, carangids) compared to the others. The
low abundance of pelagics in Warfel and
Manacop's (1950) data, may be duc to their
survey employing a low opening trawl towed
at lesser speed and, hence, making pelagics
less vulnerable Lo their sampling gear.

The 11-month monitoring of trawlers in
the gulf also generated information on the
composition and operational details of the
trawl fisheries. The trawl flect in 1987 was
composed of 24 medium and 2 large (20-30
GT) operational trawlers. There were 17 (i.c.,
16 medium and 1 large) and 8 (i.c., 7 medium

and 1 large) trawlers based (and which landed
their catches) in Damortis and Dagupan City,
respectively. One medium trawler was based
in Sual, Pangasinan. Large trawlers made
trips lasting 10 days and landed their catches
with the help of carrier vessels. Medium
trawlers, on the other hand, operated at sca
for two days and werc back in port for a day
before the next trip. Vessel and gear dimen-
sions did not vary much. Figs. 3 and 4 illus-
tratc typical vessel and gear dimensions of
medium trawlers operating in Lingayen Gulf.
Medium trawlers, generally 13 m in length by
3 m width, used two-scam bottom trawls with
headrope and groundrope lengths of 40 m and
45 m, respectively. Cod-end mesh sizes var-
ied between 1.5 cm and 2.5 cm with a cover
of about 3 cm to 4 cm. The towing warps
were operated down to 50 m depth; their
length was usually 275 m and adjusted with
depth. Fig. 5 illustrates the range of opera-
tions of trawlers in Lingayen Gulf (i.c.,
between Lucap and San Fernando from about
0-50 m depth).

Length composition data for the more
abundant specics, werc obtained during the



Table 2. Relative abundance (%) of the 30 most important families/groups in the catch of trawlers in Lingayen Gulf, Philippines, from June 1987 to April 1988.

No. Familys group Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr Mean  Weighted
mean
1 Leiognathidae 25.5 14.0 30.6 25.0 338 220 26.0 38.7 16.0 36.0 69.8 30.7 314
2 Carangidae 2.1 14.0 23.1 142 8.6 16.4 15 6.5 6.5 13.0 6.1 125 129
3 Trichjuridae 1.3 25 1.7 47 23 17.8 393 14 14.0 18.2 4.2 9.8 9.3
4  Scombridae 4.7 6.9 9.0 122 13.0 6.7 26 5.4 14.0 3.0 0.4 7.1 6.9
5  Synodontidae 11.2 12.1 3.1 3.0 10.6 6.7 03 4.6 8.0 6.0 0.2 6.0 6.1
6  Mullidae 6.5 4.7 24 5.0 0.0 35 1.1 1.1 4.5 4.0 3.6 33 3.6
7  Cephalopods 54 72 4.1 40 20 35 1.1 07 4.1 3.0 23 34 35
8  Nemipteridae 25 7.1 6.1 5.0 44 3.0 1.0 33 48 33 0.0 3.7 34
9  Engraulidae 5.0 14 1.3 1.0 0.6 26 20 2.0 3.0 0.5 2.0 25 26
10  Apogonidae 1.5 3.1 24 20 04 0.6 3.6 14.0 21 21 0.1 29 24
11 Priacanthidae 1.7 3.7 22 40 24 1.3 03 22 6.1 13 0.2 23 22
12 Gerreidae 1.5 25 2.1 2.8 1.1 14 0.0 54 33 1.0 2.1 2.1 20
13 Sphyraenidae 0.2 1.6 0.3 1.2 27 3.0 0.8 1.4 21 0.0 24 14 1.4
14  Mencidae 03 0.0 0.5 3.2 3.0 20 4.0 0.1 0.0 0.2 0.7 13 13
15  Scorpacnidae 0.4 0.1 0.2 0.6 1.0 2.1 0.0 36 3.6 0.3 0.0 1.1 1.0
16  Dussumienidac 1.6 24 1.3 1.0 2.0 0.4 0.0 13 0.5 0.3 0.6 1.0 1.0
17 Mugilidae 0.1 0.0 1.3 0.6 36 1.1 30 0.1 03 0.0 0.7 1.0 1.0
18  Chirocentridac 0.5 26 1.6 1.1 1.0 1.4 0.0 0.0 0.0 0.0 1.0 0.8 0.8
19  Fistularidae 0.3 02 0.1 23 4.1 0.4 0.0 0.1 05 0.6 0.1 0.8 0.8
20  Dorosomatidae 04 1.0 1.0 02 1.0 0.5 08 0.6 1.0 1.5 0.0 0.7 0.7
21 Shrimp 0.6 1.3 0.4 1.0 0.0 0.4 1.0 24 1.0 0.0 0.0 0.7 0.7
22 Uranoscopidac 03 2.0 02 1.0 0.2 03 0.0 0.1 03 03 20 0.6 0.6
23 Theraponidae 0.0 0.0 05 0.7 0.0 02 04 1.0 35 0.0 0.1 0.6 0.6
24  Tetraodontidae 0.1 0.0 1.4 1.0 0.8 1.0 1.2 0.8 0.0 0.4 0.0 0.6 0.6
25  Shell 0.0 0.7 1.0 0.2 0.0 0.1 13 0.5 0.0 0.0 1.0 04 04
26 Megalopidace 1.0 0.2 1.0 0.2 0.1 0.5 0.0 0.3 0.2 03 02 0.4 04
27  Pomadasyidae 0.6 0.6 0.1 0.5 0.0 0.0 1.8 0.1 0.0 0.0 0.0 0.3 04
28  Clupeidae 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 03 04
29 Platycephalidac 0.1 04 02 0.1 0.2 0.2 0.3 1.0 0.6 0.0 0.0 03 02
30  Bothidae 0.5 1.0 03 0.1 0.0 02 0.2 0.6 0.0 0.0 0.0 03 0.2
31 Others 1.0 0.7 0.5 2.1 1.1 0.7 04 0.7 0.1 4.7 0.2 1.1 1.0
CPUE (kg/r) 50.8 24.0 27.0 329 31.2 321 29.5 220 332 249 41.2 31.8 31.8

Se



9t

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
1 Leiognathus bindus 16.6 5.0 15.1 12.8 336 12.5 43 28.0 10.0 24.6 33.0 17.8 18.0
2 Trichiurus haumnela 1.3 25 1.7 47 24 18.0 39.7 1.4 14.0 13.4 4.2 9.4 9.0
3 Gazza minwa 4.0 22 9.1 82 0.0 6.1 15.0 6.4 5.0 1.5 17.5 6.8 7.1
4 Saurida tumbil 11.1 il.3 3.1 27 9.6 6.0 0.2 3.7 8.1 3.2 0.2 5.4 5.6
5 Atule mate 15.2 7.2 9.2 36 0.7 6.7 0.0 20 46 0.3 4.0 49 5.5
6 Rastrelliger brachysoma 22 25 35 5.6 12.2 5.7 0.5 47 13.8 0.0 0.2 4.6 4.6
7  Loligo spp. 5.4 7.1 4.0 3.5 1.6 32 1.1 0.7 4.1 2.0 23 3.2 33
8  Upeneus sulphureus 6.4 44 2.1 4.0 22 22 0.1 1.2 45 0.3 3.6 2.8 31
9  Apogon spp. 1.5 3.1 24 20 0.4 0.6 3.6 14.0 2.1 1.5 0.1 2.8 24
10 Priacanthus tayerus 1.7 3.6 22 4.1 20 1.3 0.3 22 6.1 1.0 0.1 2 2
11 Gazza acclamys 1.4 0.7 0.7 1.6 0.0 1.3 52 3.2 0.0 0.3 74 2.0 2.1
12 Selaroides lepiolepis 13 0.7 7.0 34 1.4 23 1.3 0.1 20 0.0 0.6 1.8 1.8
13 Sardinella gibbosa 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 243 0.0 22 1.7
14 Nermupterus nematophorus 1.0 5.0 0.4 20 44 1.1 0.0 3.1 0.4 1.7 0.0 1.7 1.6
15 Stolephorus sp. 45 6.3 1.2 0.4 0.4 1.1 0.0 1.6 0.0 03 03 1.5 1.5
16 Leiognathus equulus 1.7 26 25 1.4 0.6 1.3 1.0 0.2 0.5 0.0 4.0 1.4 1.5
17 Mene maculata 03 0.0 05 32 3.0 20 4.0 0.0 0.0 0. 0.6 1.2 1.3
18  Penitaprion longimanus 1.3 13 03 2.0 1.1 1.0 0.0 5.1 0.7 0. 0.6 1.3 1.2
19 Sphyraena obtusata 0.2 1.5 03 1.1 2.0 1.0 0.8 1.3 2. 0.0 23 1.1 1.2
20 Rastrelliger faughni 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 Nemipterus japonicus 1.2 1.3 5.0 23 0.0 0.2 0.0 0.0 2.1 0.5 0.0 1.1 1.1
22 Selar crumenopthalmus 0.1 26 03 03 6.0 1.8 0.0 0.0 0.0 1.6 0.0 1.2 1.1
23 Rastrelliger karagurta 23 23 4.7 0.5 04 0.7 0.0 0.5 0.0 0.3 0.1 1.1 1.1
24 Dussumieria acuta 1.6 23 13 1.0 20 0.5 0.0 1.3 0.5 03 0.6 1.0 1.0
25  Selar boops 0.4 0.0 1.2 20 0.4 2. 24 3.6 0.0 0.0 0.0 1.1 1.0
26 Leiognathus splendens 0.0 1.5 1.0 03 0.0 0.4 0.2 0.6 0.4 0.0 47 0.8 0.9
27 Megalaspis cordyla 0.8 0.5 0.7 1.7 0.0 20 32 0.6 0.0 0.0 0.0 0.9 0.9
28  Chirocentrus dorab 0.5 25 1.6 1.1 1.0 1.4 0.0 0.0 0.0 0.0 0.8 0.8 0.8
29 Fistularia petimba 03 2 0.1 24 4.1 0.4 0.0 0.1 0.5 03 0.1 0.8 0.8
30  Decapterus macrosoma 0.0 0.0 0.0 0.0 0.0 02 0.0 0.0 0.0 78 0.0 07 0.6
31 Others 15.7 18.2 183 16.0 8.0 16.6 15.0 14.3 18.5 119 12,6 15.0 15.0

CPUE (kg/hr) 50.8 240 27.0 329 31.2 321 29.5 220 33.2 249 412 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 BFAR statistics and other surveys in the literature.

period from June 1987 to April 1988. They
indicate that the catch of medium trawlers
predominantly consisted of the smaller-sized
individuals for cach species. Incoming co-
horts were clearly scen, yet the larger-sized
individuals were quite rarc. The older indi-
viduals may be in the deeper arcas, and cm-
phasize thc nced for morc representative
samples covering the full range of depths.
This represents the most pressing information
gap identified thus far, aside from that con-

cerning both pelagic and demersal resources
outside the gulf boundarics.

Tablc 4 gives a summary of the cstimated
magnitude of landings/catches by the trawl
flect in the Lingayen Gulf arca, together with
estimates of stock density and biomass, for
the period from Junc 1987 to April 1988,
Mecan monthly landings by the trawl fleet
were 280 t/month, varying between 440 t in
Junc 1987 and 190 t in January 1988. Total
trawl landings for the 11-month period were
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Fig. 4. Typical design of bottom traw] used by medium trawlers in Lingayen Gulf, Philippines.
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3,070 t. Mcan stock density and biomass for
the period were 0.572 t/km? and 1,192 1, re-
spectively. These imply considerable fishing
pressure, giving fishing mortality (F = Y/B)
values of .23 per month and 2.58 for the 11-
month period.

Fig. 6 gives the values of the aggregate
yicldd index for the species/groups comprising
the mecan 1980-1984 trawl landings in
Lingayen Gulf, between mesh sizes of 2.0 cm
and 7.0 cm at 0.5 cm mesh size intervals and
F values between 04, Aggregate  yield
incrcases with mesh size throughout the

range of F up 10 3.5 ¢m, but declincs beyond
this valuc. The figure emphasizes the inap-
propriatencss of the 2.0 ¢cm mesh size com-
mon among trawlers in the Lingayen Gulf
area, and points to 3.5 cm as the more appro-
priatc mesh size in maximizing gross value of
the landings. The difference between the
maximum aggregate yicld values obtained at
2.0 ¢cm mesh size (5.25 x 107) and 3.5 ¢cm
mesh size (5.85 x 107) indicates a loss of
about 10% in harvestable gross value from
the exploited multispecics mix. Apparcntly,
the present levels of trawl cffort (F =



Table 4. Estimated catch of the trawl fleet a
Lingayen Gulf, Philippines, from June 1987 1o
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nd standing stock density and biomass in
April 1988,

Month Traw! catch (1) Stock density
Medium? Largeb Total (km?) ~ Biomass QY]

June 366 76 442 0.9'4 1,906
July 173 36 209 0.432 901
August 199 42 241 0.498 1,040
September 237 49 286 0.592 1,235
October 225 47 272 0.561 1,17
November 231 48 279 0.578 1,204
December 212 44 256 0.531 1,107
January 158 33 191 0.396 826
February 239 50 289 0.596 1,246
March 179 37 216 0.448 934
April 297 93 390 0.742 1,546
Total 2,516 555 3,07 - -
Mean 229 50 279 0.572 1,192¢

8Bascd on 24 medium trawlers o

cvery day out at sea.

Based on 2 large trawlers o
day out at sca; catch rates d

CFor an arca of 2,085 km2.
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Fig. 6. Aggregate yield index (Y") for the Lingayen
Gulf multispecies trawl fisherics as inferred from
mean landings for 1980-1984 given in BFAR
statistics. The Y" values are given through the
range of F between 0 and 4 and mesh sizes between
2.0cm and 7.0 cm at 0.5 cm intervals. Note that Y”
is maximized when mesh size is about 3.5 cm.
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2.81/ycar) and mcsh size (2.0 cm) arc inap-
propriatc for the mix of species being ex-
ploited and lead to losses of about 20%.

The results presented above are still in the
process of refinement as the data collection
and analysis phases arc being completed.
More reliable  species-specific  assessments
will be made available as the data for the 121h
month of sampling (i.c., May 1988) are ob-
tained. These assessmients will be used 10 in-
crease the accuracy and check the credibility
of the assumptions made above.

Albeit preliminary, the results generated
thus far indicate considerable fishing pressure
on the trawlable biomass by the commercial
flcet. Thus, it appears reasonable 10 stop
ticensing of new commercial trawlers as well
as other commercial boats (e.g., Danish scin-
cers) that may put additional pressure on the
same stocks. This measure assumes greater

urgency given the high level of municipal
fishing cffort in the gulf (sec Calud ct al., this
volume). Subscquent reduction of commer-
cial trawlers by accretion of older vesscls
may be desirable. Other measures toward
sustainable  utilization  of  the  fisherics
resources  that need  immediate  atiention
include: (1) better enforcement of the 7
fathom-7 km ban on commercial trawlers; (2)
increase of cod-end mesh sizes to 3.5 cm; and
(2) establishment of a fisheries management
council 10 be composed of representatives
from both commercial and municipal sectors,
to be placed under the regional development
council, which can oversce/address resources
allocation and management. The rationale
and clemients for the establishment of such
fisheries councils, in the context of the na-
tional fisheries situation, are discussed in
Sitvestre (1987).
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Abstract

‘The use of eaplosives and poisons in fishing is illegal and punishable with stiff fines and prison terms. Nevertheless,
the use persists in a number of coastal villages in the Lingayen Guif arca. This paper gives the results of cthnographic
studics in two fishing villages in the gulf area based on datafinterviews covering the period May 1987 1o April 1988, It
describes: (1) how blast fishing and sodium cyanide fishing are practised in the villages; (2) the factors which affect their
continued use; (3) the level of perception of village residents regarding these illegal practices; and (4) the need for edu-

cation campaigns Lo increase awareness of the destructive effects of these illegal prac ces.

Introduction

Both blast fishing and sodium cyanide
fishing arc illegal. Nevertheless, they arc
widely practised in the two communitics
studiecd. Community residents tolerate these
practices despite the legal sanctions, the dan-
ger they posce to people s health and the dam-
age they inflict on the coastal resources. For
many of thosc who resort to blast fishing and
the use of sodium cyanide, it is onc 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 concemns of the Legal and In-
stitutional Division of ASEAN-US CRMP is
lo investigate the sociocultural dynamics of
blast fishing and sodium cyanide fishing in
two selected fishing villages in the Lingayen
Gulf arca. The project has the following spe-
cific objectives:

. to describc how blast fishing and
cyanide fishing arc practised in the
communitics;

. to identify major factors which af-
fect their continued use:

. 1o asscss the people's level of per-
ception  regarding  illegal fishing
practices; and

4College of Social Work and Community Development (CSWCD), University of the Philippines, Diliman, Quezon

City, Philippincs.
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. 1o suggest alternative measurcs 1o
check its widespread use.

Data gathering for cyanide fishing started
in February 1988, thus, rendering current in-
formation on this preliminary and limited
comparcd to the blast fishing study (which
started in May 1987).

Duc to the sensitive and critical data in-
volved, the real names of the study arcas and
people involved are not used. The criteria for
sclection of the study arcas arc as follows:

I, They arc among cight pilot arcas
where bascline surveys were con-
ducted;

2. Blast fishing and/or cyanide fishing
arc widely practiscd;

3.  Key informants arc willing to pro-
vide the necessary information; and

4.  Rescarchers have gained adequate
rapport and trust among community
residents.

Based on carlicr community studics, the
two arcas sclected arc both characterized by
poverty and limited social services and facil-
itics. Fishing is the main source of income,
while farming comes as sccondary. The study
arca for blast fishing is located in La Union at
the northern part of Lingayen Gulf, and that
for cyanide fishing in southwestern Pangasi-
nan.

Mecthodology

Onc of the most cffective methods for
studying sociocultural systems is to dircctly
obscrve, or be part of, a given community.
Thus, the rescarch methods used in this study
combine tools uscd in sociology, anthropol-
ogy and psychology, and clements associated
with community organizing (i.c., contact
building and intcgration methods).

The ficld rescarchers lived in the fishing
villages since April 1987--initially conduct-
ing the bascline survey, subscquently doing
cthnographic studies on legal and cultural as-
pects, and gradually focusing on case studics
of illegal fishing practices (particularly blast
and cyanide fishing). The rescarchers inter-

acted with the people in their daily activities.
Mutual trust and rapport between the re-
scarchers and community residents were con-
sidered vital to the naturc of the data re-
quired.

To gather information for the case studies,
the rescarchers interviewed key informants,
observed and participated in various commu-
nity activitics and analyzed cxisting docu-
ments/records. They also utilized information
gathered by co-rescarchers who stayed in
other coastal communities in Lingayen Gulf.
The bulk of the data arc qualitative in nature.
Thus it is necessary that these be validated
using scveral informants. Among thosc inter-
viewed were fishermen, local government of-
ficials, members of civic/religious organiza-
tions, other community residents and repre-
sentatives of govemment agencics such as the
Philippinc Coast Guard (PCG), the Constab-
ulary Offshorc Anti-Crime Unit (COSAC),
the local police and BFAR.

The main rescarch technique adopted was
panunuluyan as described by San Juan and
Soriaga (1985). This is an indigenous
rescarch method which has many parallels
with the participant observation techniques of
anthropologists. Its main strength, however,
is that it utilizes and obscrves aspects in
Filipino human rclations.

The kind of information gathered in social
rescarch depends largely on the level of rela-
tionship forged between rescarcher and
respondent (Santiago and Enriquez 1976).

The rescarchers had to reach the hindi
ibang tao (onc of us) level of relationship in
order to cnsure the accuracy and validity of
data gathered. At this level, the rescarchers
arc regarded as people with whom the re-
spondents can be themsclves as persons, or (0
whom they can present both their bad as well
as good points. The rescarchers had to go
through the pakikipagpalagayang loob level,
which is winning the trust and confidence of
the respondents to enable them to disclose in-
formation about their illegal aclivitics.

The methodology adopted other indige-
nous mcthods of intcgration such as pakikila-
hok (participation in people's activitics, c.g.,



fishing), pakikibagay (doing things the way
they arc done in the community), and pakiki-
sama ("iendship and going along with what
they want to do). But most important of all is
the skill in pakikiramdam which roughly
translates into “sensitivity”. This includes
perceptivencss to what the respondent wants
to express through actions, indirect remarks
and metaphors (San Juan and Soriaga 1985).

Along with the above-mentioned tcch-
niques, the rescarchers also adopted other in-
digenous methods such as pagtatanong-
tanong (Pe-pua 1985) which is similar to the
anthropologists’ method of interviewing key
informants. This cntails dirccting the same
question to several persons for pumposes of
crossvalidating information,

Results and Discussion

Blast Fishing: a Case Study

Profile of the study area

San Roque is onc of the most depressed
villages at the northeastern side of Lingaycn
Gulf. Of the 200 familics in the village, about
160 (80%) arc dircctly dependent on fishing,
Of the latter, about 60 own boats,

During lean periods, the monthly net in-
come is P20 for fishcrmen who do not own
boats and P400 for those who do, These in-
come levels are doubled (sometimes tripled)
during the peak scason which is considerably
short in span (i.c., from October to Decem-
ber, when shrimp are the primary catch).

Only about 90% of the fishermen attained
clementary education, The options open 1o
them are limited. Their views about their
future arc also constricted by available
resources. As reflected in the way they han-
dle and control their resources, they live on a
day-to-day basis. They go out and fish on
cach calm day to feed their familics. The fit-
tle surplus they produce during peak scasons
is absorbed by merrymaking practices (hat
represent a form of coping with the harshness
of life.
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Origins of blast fishing in San Roque

According to some old fishermen in San
Roque, blast fishing was introduced in the
gulf after World War 1. A pound of gunpow-
der at the time sold for P0.10b ang blasting
caps for P0.06 cach. Its use intensificd in the
years beforc martial law was declared in
1972. The declaration of martial law strictly
curtailed the sale of dynamite and gunpow-
der, and blast fishing was completely
stopped. The usc of beach scine (karukod) for
catching anchovies returned in fashion. How-
cver, in 1975, enforcement of laws on posses-
sion of dynamitc and its usc in blast fishing
became lax. Dynamite fishing recmerged and
reached its peak in the 1980,

Production of bumbong

Blast fishermen claim that the gunpowder
they used in thc past for production of
bumbong (local term for the homemade cx-
plosive used in blast fishing) came from
World War I1 bombs which were dug up by
the fishermen. This has some degree of truth
in it since the Japancsc made a stand in
Lingaycn Gulf against the Americans during
World War II. The bombs were recovered
after the war and were opened using chiscls
and hammers,

Interviews reveal that the gunpowder used
at present partlty comes from Zambalcs (ic.,
from inside the naval reservation in Subic),
from the unexploded bombs used by pilots in
their training  cxercises. Called "bogey"
bombs by the fishermen, thesc arc dug up by
the Actas (tribal people) and then sold to
dealers. Through the use of telegram codes,
dealers arc able to communicate with local
supplicrs who sell the gunpowder to blast
lishers, As of July 1987, a kilogram cost
P130¢. By March 1988, however, the cost has

DAL the time: 1,00 = US$1.00
€1987: 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 nitratc (KNO3). Although
the chemical compound is generally used as
fertlizer, it can also be used as cxplosive.
The blast fishermen claim that although it
emits a touder explosion, the potassium ni-
trate compound has weaker killing cffect on
the fish.

In a later interview, officers of COSAC
and PCG confirmed that some of the gun-
powder indecd comes from Zambales, but did
not claborate as 1o whether this is from within
the military reservation or the mining compa-
nics operating in the province. The military
officers also pointed to Bataan and Baguio as
other sources of gunpowder. They explained
that miners usc only half of the supply allot-
ted to them by their permits, and sell the rest.
The military officers said that cven as proce-
dural safcguards have been instituted, un-
scrupulous dealers still manage to obtain
supplies illegally.

There are two kinds of bumbong: one is
used for catching surface fish, and the other
for bottom fish, The principle behind making
both typcs, however, remains the same. The
main components of a bumbong arc 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 finc-
meshed screen. Although preparation is not
donc in the open, it is done openly enough for
one to conclude that the process is common
knowledge among the residents. And as in
any other fishing gear preparation and the
entire fish production system, the woman in
the hous~ is actively involved.

The process of making bumbong is donc
inside the huts of fishermen. The two huts
wherein one rescarcher observed the process
on scparate occasions arc small. A 10-ycar
old child did the pouring of sand and gun-

d1988: #21.00 = US$1.00

powder inside bottle containers. From this, it
can be concluded that knowledge about the
us¢ of bumbong is imparted to fishcrmen's
children at a very carly age. This also makes
the "illegal activity" a family affair. There is
rcason 10 believe that the perceptions, valucs
and attitudes of the blast fishcrmen towards
blast fishing arc sharcd by the rest of the
members of their familics. This is further
substantiated by other data presented below.

The most delicate steps in making bum-
bong, however, arc donc by the blast fisher-
men themselves. These include the placing of
the blasting cap, wick and matchstick.

For surface fish, fishermen make bumbong
using a sardine can, with onc end completcly
open, as container. Small medicine bottles arc
also somectimes used. For bottom fish, a
smaller container is nceded since sand is not
utilized. A kilogram of gunpowder makes up
to five sardine cans of humbong. The fisher-
men simply place the gunpowder in the can
and closc the open side with a hammer. A
small hole is made at the other side where the
wick and blasting cap arc placed. A match-
stick is ticd to the end of the wick. The
matchstick used must be ol superior quality
to ensure that it immediately lights up when
struck to the matchbox. The blasting cap
which costs P10 cach, is held in place with
newspaper strips. The blast fishermen csti-
mate cach 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 gunpowdecr,
The sand is necessary to 1aake bumbong sink
before exploding,

After making bumbong, the botdes and
cans arc placed in a big gasoline container
(which is cut in two, onc part of which is
used as cover). Scveral bottles or cans arc
brought per fishing trip.

Fishing schedule

The blast fishermen go out to sca only
when the weather is calm. Fish arc believed



to be abundunt after a storm since fishermen
have not been able 1o fish for a time, During
the lean secason (March 10 May), there arc
many occasions when the blast fishermen
come home empty-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 bamboo pole costs from P15
to P25, while cach bulong costs P1. A FAD
uses up to 30 bulong. With the high cost of
coconut leaves, tree branches are more pop-
ular among blast fishcrmen. The branches are
commonly obtained for free from neighbor-
ing villages.

Itis the large-scale blast fishing operation
involving large boats and drive-in  nets
(taksayan) which commonly makes use of the
coconut leaves. A roll of rope used 1o tic
bulong 1o the pole costs P35 cach and is used
to make 10 FADs. Rocks weighing about 50
kg are used as anchors for the bamboo poles.
These rocks are bought at PS cach. Some
blast fishers, however, use sacks filled with
sand as sinkers. The cost of transporting these
maerials from a nearby town to San Rogue
must also be included in the computation of
expenses. Thus, the overall cost of FAD is
about P100. Only those who have set up the
FAD can utilize it for blast fishing,

Blast fishermen go out to sea at about 5:30)
am. f they make a good catch, they bring
their catch 1o 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 1o sea at about 12 noon.
They come back at about 3 p.m. When the
wind is strong, or if they have reasons 1o be-
licve that there arc no schools of fish (c.g.,
the catch was very poor in previous days),
they wait for better sca conditions or other
indications that schools are available (c.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
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cight hours at sea. Compare this (o the bottom
set gill net (sigay) fishermen who work from
6 a.m. to 6 p.m. Thosc who usc dredge net
(kadkad) work from 5 p.m. o0 5:30 am., or
for more than 12 hours, aside from being
sleepless the whole night. Some fishermen
comment that those who usc explosives
"want to carn moncy the casy way."

Pulling the sigay or kadkad is more diffi-
cult than pulling the net used in blast fishing,
The sigay and kadkad need 10 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 alrcady
stunned and easy to catch. It is also pulled
immediately,

Nets like kadkad are used only scasonally,
Thus, the fishermen need bigger capital 10
own other kinds of nets for use in other sca-
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 tecam consists of a pilot
(timonero) who also acts as the dynamite
thrower (tirador), and a diver. Both perform
specialized functions, and neither is consid-
cred less important than the other. The role of
the thrower, however, can be scen 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 cnsure that when
the matchstick strikes the matchbox, it lights
immediately or clsc it will be of no use when
thrown into the sca. Some of the blast fishers
mecet accidents because they check whether
the wick was lighted or not prior 1o throwing
the charge. Successful throwers merely listen

+ 1o 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
cvery FAD to sce whether any fish school is
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available. Many fishermen in the village say
that thosc who appear to age faster arc the
divers. They arc more vulnerable to the cle-
ments and their hair are mostly golden in
color duc to prolonged stay in the sca. The
dynamitc is sometimes thrown while the
diver is still in the water. Although far from
the arca where the dynamite is thrown and
cxplodes, the diver fecels a thud on his body,

Fishing operation

Once a school of fish is spotted, the diver
informs the thrower, who waits for the diver
to swim away from the target arca or climb
onhoard the boat before throwing the bum-
bong. The target usually ranges from 10 to 30
m from the boat. After about 30 10 60 sec-
onds, the dynamite explodes. There are times,
however, when the dynamite docs not ex-
plode, during which another is thrown.

The tcam members immediately sct 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 fishcrmen who hear the explosion get to
the site and start throwing their net and mak-
ing a catch. This is not resented by the blast
fishers because a reciprocal relationship
cxists. Participating in this "cleaning” opera-
tion arc about 10 boats of fishermen aside
from some diving for the stunncd/dead fish.
Thus, only a small number of fish arc wasted.

What is more striking, however, is that
other fishermen who do not use dynamite, but
have a baby trawl nct (karkar), arc also al-
lowed 1o "trawl” the dynamited fish. Such is
the high degree of sharing in the arca studicd,
which is not practised in other fishing com-
munitics in Lingayen Gulf. In those arcas, the
blast fishers get half of the fish trawled by the
other fishermen from the fish they dyna-
mited.

Seasonality in catch and income

The summer months arc gencrally consid-
cred lean scason, although there are fish

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

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 day, cach basket containing about
40 kg of fish (mostly anchovics). 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 scason occurs at different
times for the different target specics. We note
that the catch of artisanal fishcrmen using
other gears docs not reach the level of net
profits that blast fishers get (see Afionucvo,
this vol.).

The catch is normally sold to fish vendors
who come 1o 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 scll the catch themselves
at the markct. The catch of the blast fisher-
men is not usually purchased by the "big"
fish dealers (compradors) because they stale
morc quickly.

Blast fishers' perception of their resource

According to blast fishers and nonblast
fishers alike, the harmful cffects of blast
fishing are limited, compared to trawl fishing.
They say that blast fishing affects only a very
smalt area, confined to where the dynamite is
thrown. Trawl fishing, on the other hand,
"destroys the scabed and kills all the small
fish that cross its path.”

The informants say that only a radius of 5
m is affccted by the blast. Morcover, they
belicve that the small fish and fish cggs are
not affected, Ict alone killed, by the blast,



When asked, however, il the eggs that are
attached to the rama are killed or not, infor-
mants generally become more evasive and
unsure of their answers,

Relationship with the community

Why is blast fishing generally tolerated, if
not cncouraged, by the community? Some
analysts opine that there has been a break-
down in community norms and values giving
rise to a tolerant attitude 1o the fishing tech-
nique. However, this is difficult 10 prove,
considering that the practice has existed even
before World War 11, Present blast fishermen
have Iearned the skills from their parents or
from elder members of the community. How-
cver, blast fishing was not as prevalent before
as now, as confirmed by clder members.

We believe that the main reason for the
tolerance and acceptance of the practice is
that almost all members of the communtty
benefit from it. Whenever the blast fisherman
comes home with his catch, other fishermen,
men, women and children (who are cither
friends or relatives) ask for a handful of fish,
Some of them even ask from two to three
blast fishers. When the cateh is really good,
almost all members of the community ask for
a share, sometimes as much as half a kilo-
gram from cach blast fisherman, The blast
fisherman can give away as much as 10 kg of
fish to his villagers after a trip. There are also
times when neighboring villagers come to
San Roque during peak catches to ask for
fish. Since there are only about 10 clans in
San Roque, (five of which compose  the
biggest clans whose members have intermar-
ried), almost anyone can ask from a blast
fisherman some share in the catch,

Although this practice of fishing extends to
all kinds of fishing operations, it is in blast
fishing in which the amount shared is the
biggest. This extensive "benefit” to the com-
munity members is further illustrated by the
fact that whenever the cateh reaches a pcak, a
ficsta atmosphere immediately pervades. The
liesta celebration is attended by members of
the town police, the constabulary, and the
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coast guard, as well as other visitors of the
community.

According to the barangay captain, dyna-
mite fishing not only benefits the immediate
community but also ensurcs the steady supply
of low-priced fish because of the fow capital
inputs involved.

Extent of Community Participation. Esli-
mates of the number of fishermen in San
Roque who resort 10 blast fishing vary.
According 1o the blast fishcrmen, almost
every lisherman in San Roque cngages in
blast fishing at one time or another within the
period of a year. A nonblast fisher said that
there are 10 boats in San Roque which regu-
larly blast fish. These figures were validated
by cross interviews with other blast and non-
blast fishermen and by the rescarch team's
observations.

Of the 200 families in San Roque, 170 are
directly dependent on fishing. Of the latter,
about 60, or more than one-third of the num-
ber of families, own boats. Thus, those who
regularly  depend  on blast fishing arc a
minority, i.c., only about one-sixth of the boat
owners. However, this percentage creates an
important impact in the lives and minds of
the community members,

The scasonality in the number of blast
fishermen should be emphasized. When the
caich from blast fishing reaches its peak,
other boats also resort 1o this illegal activity
or at least participate in gathering the fish,
During these times, baby trawl nets are
attached 10 some boats which normally use
other methods and tail the blast fishing boats.
In- March-April 1988, the research tcam's
count of blast fishers reached 20, or twice the
previous number. This increase was due to
the very poor catches by fishermen of San
Roque who use other gears,

The number of fishermen who regularly
use blast fishing echnigues does not include
San Roque residents employed by the large-
scale blast fishers, The taksay employs at
Ieast 30 San Roque fishermen in their opcra-
tions. ‘They use up to 40 dynamite sticks a
day in their fishing operations to catch round- -
scad (galunggong). One of the informants
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said that there was a time, about two years
ago, when a scarcity ol nonboat-owning fish-
crmen who join fishing trips occurred as
many of them were cmployed on board the
taksayan. Thus, the number of blast fishers
can casily rcach up to hall the number of
fishermen during peak times.

In March-April 1988, many fishcrmen of
San Roque joined the crew of the several
taksayan ncar the barangay duc to their very
low individual catches.

Blast fishing scems to cmploy all types of
small fishermen which includc:

1. The crewmen who serve in the fak-

sayan;

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

3. Thosc who own boats but only have
the karkar type of net;

4,  Thosc who own multiple fishing
gears (c.g., kadkad and cven the cx-
pensive sigay); and

S. Those who have other means of
livelihood aside from fishing (c.g.,
varicty store and piggery).

Almost all of these types of fishermen cn-
gage in blast fishing apparently because even
those who own gears and vessels still live at
<nbsistence level, But it is equally true that
other fishermen in the same ¢conomic condi-
tion do not resort to blast fishing.,

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

Some of those who do not engage in blast
fishing rcgard those who engage in it as
"wanting to carn money the casy way.” This
view is understandable considering that these
fishermen stay at sea for about twelve hours
but cam less than the blast fishermen who
work for less heurs. Nonblast fishers fear the
threat of being arrested more than the possi-
bility of accidents. To a certain degree, we
can say that those who engage in blast fishing
have bolder personalities.

San Roque fishermen who resort to blast
fishing do so lor 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 fishcrmen at-
tained only clementary 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 cexist on a daily basis, with
hardly the capability o chart a mcaningful
future. The prime need and desire is 10 exist
for that day. This is translated into the way
they handle and control their resources. The
very little surplus many fishermen get s
spent in other "get-rich-quick” schemes sim-
ilar to blast fishing, such as Aueteng (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 activitics. The surplus during peak sca-
sons is absorbed by the merrymaking sprees
nceessary for them to cope with the harshness
of life.

All the blast fishermen queried replied that
it is because of poverty that they resornt 1o
blast fishing. 1t presents a relatively faster
and cheaper way of carning moncey. A Philip-
pine Constabulary (PC) officer related that a
fisherman asked him these during once of their
information drives, "Il we ever stop blast
fishing, what would be our source of liveli-
hood? We have not finished (any course).
How would our children live?" The officer
further said, "The number one problem is un-
cmployment. 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 Rogue arc not poor.
They will become poor onty if blast fishing is
fully stopped.

The fishermen also belicve that there is no
other effective way of calching certain types
of fish, such as anchovies (monamon). 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
arc not committing crimes against other per-
s0Ns or private property.



Relationship with authorities

Based on a Memorandum of Agreement
among national agencies (dated 13 October
1975), five government entitics were tasked
to coordinate in the implementation of laws
and policies regarding illegal fishing meth-
ods. These are the PCG under the Philippinc
Navy; COSAC which is attached to the
Philippine Constabulary-Integrated National
Police forces; BFAR through its Conserva-
tion and Law Enforcement Section (CLES):
and the Department of Local Government
(DLG) through the provincial, municipal and
harangay administrations,

The PCG maintains five detachments in
the Lingayen Gulf arca (i.e., at Damortis,
Dagupan, Sual, Lucap and Bolinao, all in
Pangasinan). It maintains its regional head-
quarters at Poro Point, San Fernando, La
Union. COSAC, on the other hand, has three
detachments in Pangasinan (i.e., at Bolinao,
Lingayen and San Fabian) and two more in
La Union (i.c., at Agoo and Bauang). BFAR
also has some suboffices along Lingayen
Gulf,

The relationship of the blast fishers with
the civilian and military authorities must be
seen in the context that while blast fishing is
considered an illegal activity, it is at the same
time widely practised and tolerated under
certain conditions. This section will discuss
why this phenomenon oceurs and  speciii-
cally, what steps/precautions the blast fisher
takes in order to continue this illegal activity.

Avoidance. In order not to get caught, the
most common precautior, cited is to avoid the
law enforcement authorities. Whenever blast
fishers learn from fellow fishermen that there
are PCG/COSAC authorities near the area,
they immediately speed away. It must be
pointed out that the fishermen know where
PCG/COSAC personnel usually pass in their
patrols. According o the PCG and COSAC
commanders interviewed, blast  fishermen
maintain a system of look-outs who inform
the rest about the presence of authorities. The
PCG motorized banca is readily noticeable
because ol its black and grev color.
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Il the fishermen belicve that law enforce-
ment personnel are going to catch up with
them, they drop their dredge net into the
water. The net is especially designed for
catching blasted fish and has an iron pole as
sinker. The fishermen will rather lose the net
than suffer the "fine” when caught.

Aside fiuiv the net, the fishermen also dis-
posc of all the remaining humbong. 1f the risk
of getting caught is high, he also drops the
fish he caught from blast fishing. Blasted fish
have softer flesh and broken backs which
bleed. They are passed off as having been
caught through multiple pole and line, and
yet the lips of the fish have no hook marks.

The different law enfurcement agencics,
however, arc inadequately equipped to ap-
prehend the blast fishermen. Both COSAC
and PCG have only one motorized banca for
use in cach of their five detachments, thus
preventing  them  from  maximizing  their
scaborne patrols. BFAR-CLES, on the other
hand, does not have a single seacraft of its
own. This is ironic considering that BFAR is
primarily tasked with overseeing the imple-
mentation of fisheries laws,

lurthermore, BFAR gives only a monthly
P5S00 allowance per fisheries officer who
conducts scaborne shore pairols, as well as
inspection of markets, landing sites and bus
terminals. The officer draws from the P500
allowance his per diem of P60 per day in the
ficld; the amount for hiring a boat (usually
about P100 per operation); his transportation
to and from the ficld; his fare when he attends
hearings; expenses for photocopying court
records; and others. Fisheries officers esti-
mate that the allowance is immediately de-
pleted after three days of field operations.
Thus, law enforcement is heavily affected.

The authoriticr, use a type of motorized
banca (with a 16 hp engine) similar 1o those
used by blast fishers. Their boat, however, is
sometimes heavier bcause of the design. The
blast fisher's motorized banca s usually
lighter and swifter. Thus, it can casily outrun
and outmancuver the banca of military au-
thoritics. Most of the blast fishers' engines
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arc also well conditioned, if not of later
make/model.

The problem is aggravated during joint op-
crations of BFAR and military authoritics.
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
immediately speed away before they are
sighted by the military authoritics. I they try
o escape, then the authoritics might shoot at
them. When sighted, they generally give
themselves up. In one instance, the blast fish-
crmen were ordered to dive for the bumbong
they have thrown overboard, A blast fishe:-
man was fired upon (allegedly for resisting
arrest) and hit in the knee. The PCG person-
ncl, however, were not able to find any cvi-
dence in the banca. This illustrates the diffi-
culty of law enforcement.

Bribery. Although the fishcrmen have the
constant fear of being caught, it is not pri-
marily from being imprisoned. Their fecar
stems from the fact that they would have 1o
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 the blast fishermen would
be foreed to do.

The fact that officers can be bribed makes
the severe penaltics provided by law an inel-
fective mechanism to stop blast fishing, It is
instcad reinforced since the benefit from blast
fishing is more immediate and regular than
the punishment (which is intermittent and can
be minimized through britery). Under PD
704, as amended by PD 1058, mere posscs-
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 P1,000 to P5,000. For
this amount, the blast fisher still cannot get

back his boat. Additional fines have to be
paid for this. However, the sum involved is
definitely casicr for him to bear than impris-
onment. The law, not being widely imple-
mented, tends to encourage bribery. Besides,
law cenforcement authorities themselves lind
the punishment too harsh for fishcrmen.
There is, thus, an ambivalence in enforcing
the law to its {ull extent.

The rescarch team believes that in spite of
whatever cognitive dissonance might develop
from the corrupt activitics of law cnforce-
ment officers, they even think that they are
doing the fishermen a favor, instead of
viewing it as extortion.

Military officers interviewed denied the
alleged cases of bribery. According o one,
their conscience cannot bear the thought that
the money with which they feed their families
come from bribes. Another argued that the
blast fishermen live at subsistenice levels, and
thus could not afford to bribe the authorities.
le raised the possibility of explosives dealers
being the ones attempting to bribe the law en-
forcers.

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

Bribery is not limited to the military au-
thoritics. The temptation to become corrupt is
also high among BFAR agents because of
their low salaries. Based on interviews with
blast fishcrmen, however, BFAR agents come
out generally “clean” compared to certain
military units.

Based on observation, the law enforcers
gencrally tolerate the blast fishing activitices,
provided these are done far from their head-
quarters. In return, they "expeet” minimal
favors. This shall be discussed in the section
“friendly relations” (pakikisama) below, The
PCG personnel are generally seen as more
"repressive” because they seem 1o be less
lenient in making arrests.

The small blast fishermen complain that
while the authoritics "put the heat on them”,
the "big tme" blast fishers or (taksayan-



owncrs arc not "touched". Taksayan opera-
tions carn 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-
dicrs. The military men reportedly ask P10
every month from cach taksayan in the mu-
nicipality. Since there are about 36 of these in
the municipality, the military men collect
considcrable  sums from the municipality
alonc.

During an interview, a licutenant admitted
that their investigations revealed that some
military men indeed supply the taksayan with
dynamite. They have reported this 1o the su-
periors of the said military men and passed it
for proper action.

Pakikisama. Another way in which the
blast fishermen create a “better aunmosphere”
for blast fishing is by establishing "fricndly
relations” with the law enforcers. This is
mainly donc through free drinking scssions
and dinners for these authoritics 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 purposc of keeping the law enforcers in
a bind. This "game" is generally understood
and accepted by the wives of the blast fish-
crmen,

The fishermen afso sympathize, however,
with the situation of the soldiers who carn
very low salaries. Until November 1987,
noncommissioned  officers  received g
monthly salary of only about P2,000. This
was raised by 60% in December 1987,

Soctal Godparents. Another way of cir-
cumventing the legal entanglements is by
maintaining social links with the higher mil-
itary and civilian authoritics. If worse comes
to worst, the blast fishers turn to these social
godparents (padrino) in order to be released
from prison. Next to poverty, the intervention
of politicians in the cascs filed against blast
fishermen is perhaps the most decisive
among the factors that perpetuate blast fish-
ing in the arca,

Under the previous administration, it is
claimed that the most powerful of these
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padrino was a politician from the region. The
blast fishermen of San Roque served as his
ward Icaders and personal bodyguards. Thus,
il the common political term "warlord” is
used to describe this politician, the blast fish-
crmen of San Roque served as his "goons".

Many of the previously caught blast fish-
crmen interviewed said that they were re-
feased through the intercession of the said
official or his immediate relatives. Ficld
reports from other sites also mention his role
in interceding for the blast fishermen. The
lollowing illustrates this point.

The municipal Chicef of Police strictly im-
plemented the law against blast fishing in
1984. He posted foot patrols at the shore as
carly as 2 aum. to check the boats and para-
phernalia of the fishermen before they were
allowed to fish. However, he was told by his
superiors 1o loosen his grip in the arca. So he
stopped the foot patrols and made only occa-
sional arrests. When the rescarcher related
this to the blast fishers, a smile appeared on
their faces. They claimed that one of the
higher military officers reccived a car to
protect the blast fishers. It is apparent that the
intervention occurred at the level of high
civilian officials, The intervention of politi-
ctans was also aired by the law cnforcement
and BFAR officials.

Because of the above-mentioned factors,
the 1975 Memorandum of Agreement be-
tween the ditferent government entities had
been largely ineffective. Recent successes in
minimizing blast fishing in two coastal mu-
nicipalitics have been largely duc to the de-
termined cfforts of the newly clected munici-
pal officials of the said towns. Pleas of their
own kins were set aside in the interest of im-
plementing the laws,

Legal Loopholes. According 1o a BFAR
personnel, one of the burcau's problems in
the drive against biast fishing arc the loop-
holes in cxisting laws, especially PD 704, in
which Scc. 33 states thus: "It shall likewisc
be unlawful for any person knowingly 1o pos-
sess, deal or sell or in any manner disposc of,
Jor profit, any fish or fishery/aquaiic products
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which have been illegally caught, taken or
granted." (lalics supplicd).

The BFAR personncl belicved that by
mounting a campaign against thosc who buy
and sell illegally caught fish, they would be
able 10 deprive blast fishers of a market for
their products. In their recent court cases,
however, BFAR personnel lamented the dis-
missal of charges against the said fish dealers
because of their ¢, im of not knowing that the
fish they bought were caught through illegal
fishing methods. The BFAR personnel also
compiained about the court accepting at face
valuc the statements of the suspected dealers
that the fish were bought for personal con-
sumption, and not {er disposal to gain profit.

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

Slow Grind of Justice. Both BFAR and law
cnforcement personnel cite the slow re .olu-
tion of cases as onc of the reasons {or the in-
cffectivity of laws against iHegal fishing.

An cxamination of the status of cases
against various offenses under illegal fishing
(dealing in illegally cavght fish, dynamite
fishing, trawl fishing below 7 fathoms, illegal
possession ol explosives,  possession  of
sodium cyanide, ctc.) as of December 1987
shows that most of the cases have been
pending for three o five years. One casc
{dealing in illegally caught fish) has been
pending for nine ycars,

Because of the slew resolution of cases,

some of them were dismissed due o lack of

witnesses. This is because many law en-
forcement personnel are reassigned after a
few years, thus making it difficult {or the
court subpocna to reach them, and for them to
attend court hearings.

Nonimplementation  of  the  7-km Ban
Against Trawl Fishing. As mentioned, the
perceived nonimplementation of the laws

against trawi lishing contributes to a sense of

injusticc among the blast fishcrmen, Thus,
they have more rcasons to rationalize their
resorting to illegal fishing methods. Trawl
fishing is generally scen as a competitor for
the limited resour;es ncarshore. Blast fisher-
men fcel that law enforcement officers look
at commercial trawlers with favor.

According to onc officer, "The 7-km (ban)
was mcant particularly for some arcas like
Manila Bay and Laguna de Bay. But in Lin-
gayen Gull, it 1s dilferent. We are not prac-
tising the 7-km ban, It is only by depth that
we implement.” He said that what they are
observing is the onginal PD 7(4 prohibition
against trawling dess than 7 fathoms. He
added, "I have very good coordination with
owners of these fishing boats, including the
ship captains, (instructing them) not to go
beyond 7 fathoms.” He admitted, however,
"Somctimes, the trawl fishers operale ncar
the shorcline. But we are not {iling in court
these violations because they cannot even be
considered illegal since as they say it is an
crror 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
PD 704, instead of the 7-km ban. "That dis-
tance (the former) is already far from the
shore, you cannot see it anymore,” he cx-
plained. "Personally, 1 think the taw should
go mor~ by depth rather than distunce.”

Regarding the Tack of cases filed against
wrawl fishing, the officer explained, "That is
st necessarily the truth, We don't spare any-
body. It just s0 happened they are the ones at
sca when we were patrolling, which is why
they (the blast fishers) are the ones being
caught.”

The BFAR personnel disputed the officers'
statements that the 7-km ban does not cover
Lingayen Gulf, BIFAR itsell has filed four
cases against illegal trawling about two years
ago. They, however, admitted their limita-
tions in the implementation of the ban,

First of all, they said that the commercial
trawls used to be owned by influential peo-
ple, especially politicians. Second, the ban
could not be implemented due to BFAR's



lack of cquipment to determine whether the
trawls have indced 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-
crics officers for having impounded their ves-
scls. Earning only a mcasly salary, with no
full-time legal officer 1o consult with, the
fishcrics officers are intimidated into not im-
plementing the prohibition.

Yast and present attempts to
solve blast fishing

Perhaps, before cmbarking on another at-
tempt to formulate solutions, it is hest to look
at past and present attempts to confront the
problem of blast fishing. In this regard,
lessons would be learned and energics pre-
vented from being wasted. Most of these at-
tempts were elforts of BFAR-CLES.

One such attempt was the 1975 Memoran-
dum of Agreement which was largely inef-
fective. Another attempt is the deployment of
detachments in arcas where itlegal fishing is
rampant.  Both  PCG/COSAC and BFAR
stated that they have chosen 1o establish their
detachments in their present arcas because
these are supposedly where illegal fishing is
rampant. Despite the presence of these de-
tachments, however, blast fishing still pre-
vails in these arcas.

To solicit the cooperation of community
members in the campaign against illegal
fishing, BFAR decided 1o train barangay
captains on the laws on illegal fishing. Under
Letter of Instructions (1Ol 550, harangay
captains were deputized as fish wardens,
Training programs were conducted in ocos
Norte, Hocos Sur and some towns of Pan-
gasinan. After the training, they were asked
to monitor blast fishing and other illegal
fishing practices in their arcas. The BFAR
fisheries officers, in turn, were asked to
monitor the reports of the barangay captains.
No report, however, came in. The plan turned
outto be i failure in all three provinees.

Apparently the barangay captains were
under very strong pressure to tolerate the acts
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of the villagers. There were also cascs in
which they themsclves were blast fishcrmen
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 arc
very much aware of who among the villagers
engage in blast fishing,

What must be stressed, however, is that in
intcrviews, authoritics, by cmploying plain-
clothesmen and other intelligence personncl,
have identificd the arcas where blast fishing
is rampant. Gathering cvidence 1o prosccute
violators, however, is another mattcr.

The BFAR personnel also related that they
have trained military men in the cxamination
of fish caught by illegal fishing methods.
This, oo, did not have any positive effect in
their campaign against blast fishing. Ancc-
dotes have been told that military men who
used to carry small fish baskets (bayong) now
carry bigger ones after the training. Thus,
BIFAR has cvaded and discouraged requests
for training in fish cxamination.

Learning from their experience of choos-
ing barangay captains as fish wardens, BFAR
now plans 10 conduct a new sct of trainings
for fish wardens. This time, those o be
named fish wardens will come from civic or-
ganizations in the community. The nominces
will be screened by BFAR for their Ieader-
ship capabilitics, character and standing in
the community. A background investigation
will also be conducted. The nominces are 1o
be recommended by (he mayor for him 1o be
accountable for the performance of the fish
wardens. In this way, the local government
officials would be discouraged from inter-
vening in behalf of their constituents who cn-
gage in blast fishing,

A BEAR personnel explained that the blast
ishing activity is perpetrated by a triad; the
financier who & wlies the dynemite, blasting
caps and capitai w the blast fishermen; the
blast fishecrmen who cateh fish; and the fish
dealers who buy fish from the blast fisher-
men,
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He described the law enforcement authori-
tics as almost kelpless against the financiers
who are usually influential people and arc
able 1o evade prosccution. Thus, BFAR per-
sonnel are now concentrating their campaign
against fish dealers to discourage them from
disposing the catches of blast fishermen.
BFAR-CLES now conducts market inspec-
tions and spot chiecks in fish landings and bus
terminals. Thus, the blast fishermen would be
deprived of a market and would be discour-
aged from continuing their illegal activity.
However, this campaign is affected by loop-
holes in PD 704, But regular confiscation of
illegally caught fish would make the fish
dealers incur losses.

The Use of Sodium Cyanide in Fishing:
a Case Study

History of the use of fish poison
in the study arca

The use of poisons to cateh fish has been a
practice in San Jose even before the intro-
duction and use of sodiam cyanide. The
common [ish poisons used then were the
bawot and  havating, both  derived  from
plants, The Jawor is a shrub with its root sap
used to poison the sea cathish (hitong dagat).
The bavating are raisin-like nuts brought 1o
the arca by other fishermen from Zambales or
1.a Umion, ‘These nuts are roasted and mixed
with fish or squid flesh that as fed to the
fish. Both were effective fish poisons and fa-
cilitated the catching of various types of lish.
Eventually, the use of sodivm cyanide re-
placed these traditional fish poisoning activi-
ties.

Aquarium fish collection as well as the use
ol commercial poisons for the purpose were
introduced in San Jose by two ntigrant fishers
from the Zisayas but who both learned these
in Mauban, Guezon. Initially, they did not
have the necessary capital to buy a motorized
hanca and air compressor, Fish gathering was
done by hand, diving without the aid oi a
compressor and air line (nano-mano). De-

spite the absence of these cquipment, aquar-
ium fish collection was relatively casy.
Aquarium fish were then abundant in shallow
reel arcas and collection was further facili-
tatcd by the use of sodium cyanide. The
aquarium collection venture of the two mi-
grants was successful.

A number of local fishermen from San
Jose and neighboring barrios joined the two
i their trade, and their efforts were rewarded
with large profits. Soon, other groups ven-
tured into the activity. The large profits they
carned enabled them to buy their own com-
pressors and motorized banca. Thus, aquar-
i fishermen could stay submerged for as
long as two hours and could venture to depth
levels of 40 m. This facilitated the job of
aquarium fish gathering and so increased the
number of fish gathered as well as the fish-
ermen's income. The use of these equipment
became so widely accepted in the arca that
even other fishermen have adopted the use of
the compressor and poison in other fishing
activities.

By 1975, all aquarium fish collectors in
San Jose were using sodium cyanide. In
1983, an expatrigte conservationist came (0
San Jose advocating, marir.c conservation and
discontinuation of sodium cyanide use. He
was able o invite six cyanide users to join a
project which trained agquarium fish collec-
tors on the use of fine-mieshed nets instead of
cyanide. The project also taught better fish
handling methods and safe diving courses.

The use of sodinm cyanide

At present, two groups of aquarium fish
gatherers still depend on the use of cyanide.
One group is composed of gatherers operat-
ing in deeper waters utilizing the aid of air
compressors 1o fish at depths of no fess than
10 m. The other group is composed of gath-
crers operating in shallow water. Members of
this latter group are notoriously known as
"sodium cyanide boys". They fish at depths
of no more than 10 m and dive and collect
fish by hand.



About 8-12 collectors comprisec a work
group, majority of whom arc boys between
12 and 18 years old,

The use of sodium cyanide is widespread
among aquarium fish collectors and other
fishermen who use compressor machines.
Sodium cyanide is often locally referred (o as
gamot or tableta. 1t comes in small cubes or
marble-sized balls made of fine, while grains.
Itis readily available at farm supply or drug
stores. A special permit form, however, is re-
quired to purchase them. Fish suppliers claim
that the use of sodium cyanide for gathering
fish is encouraged by exporters. Thus, they
supply their collectors with the poison.

A number of aquarium fish gatherers using
sodium cyanide seem unaware of the detri-
mental effects of the chemical compound on
the fish and the marine environment. They
claim innocence regarding the toxic effects of
cyanide on human beings and ignorance of
laws against the use of the compound.

A kilogram of sodium cyanide, which
presently costs PLH-120, is consumed within
a maximum of four days of aquarium fish
collection by a work group of two divers.

A plastic squeeze bottle made from recy-
cled one-liter motor oil plastic container s
used 1o squirc sodium cyanide. Between one
to two cubes of cyanide ar~ dis<ived in one
liter of seawater.

The following  cquipment  are brought
along by cach deepsea or shallow water work
group: an improvised basket (samhirga) at-
tached o a float (pataw) where fish are
placed while at sea; plastic bags (about 35 cm
diameter); oxygen tanks; and a scoop nel
(stngapong).

Most aquarium fish collectors use a mo-
torized hanca (8 m long by 0.7 m wide)
cquipped  with a 10-16 hp engine. The
deepsea collectors use a compressor motor
attached to the boat's engine. The motor is
connected o an air tank which supplies air
through two air lines measuring 50 m cach.

Aquarium fish gathering is not a scasonal
fishing activity. Except on Sundays  and
stormy days, the gatherers work from 8 a.m,
to4 p.m,

57
Crew composition and crew roles

The deepsea work group consists of three
members, onc lineman and two divers. One
of the latter is usually the owner of the fish-
ing boat. In cases when the boat owner is not
a crew member, he appoints a diver who acts
as captain (timonero) of the vessel and who
decides where they would gather aquarium
lish. In one fishing trip, they may gather dif-
ferent  types  of  fish  at  different
depths/locations. The captain sclects arcas
where he believes there are abundant aquar-
ium fish,

Upon reaching the fishing arca, the vessel
is anchored. The lineman attaches one end of
the compressor belt to the banca motor and
the other end to the compressor motor, He
then {ills up the compressor machine's cool-
ing system with water. He is responsible for
preventing compressor overheating and sees
to it that the two air lincs properly extend to
the two divers and do not get entangled. The
lineman is paid on a daily wage basis of P20-
30/day. In rare cases where the lineman is a
qualificd diver, the three crew members al-
lemate to act as lineman,

While the lineman performs his task, the
two divers prepare to dive. Each wears a belt
with weights, and slips in the belt a $CO0p nct
on one side and ties the cyanide squeeze bot-
tic on the other. Each also carrics a plastic
bag tucked into the belt. Each diver then
takes one air line, winds it around the waist
three times and loosely around the neck once
and then bites the end of the air line. Each
one wears improvised wooden flippers and a
diving mask befcre diving. In the absence of
a compressor, fish gathering by the shallow
water work group is basically an individual
activity,

Fishing operations

Aquarium fish gatherers have a cognitive
map of the habitats of various aquarium fish,
The fishing ground and depth level for a spe-
cific day would often be determined by the
type of fish they wish to collect.



58

Most aquarium fish collectors  (cither
deepsca  or  shallow  water) use  sodium
cyanide. They squirt cyanide directly on the
fish or into crevices in corals where fish are
hiding. Once alfected by the poison, the fish
are scooped and put inside the plastic bag.

Some cyanide users claim that they pri-
marily use nets when gathering aquarium
fish. They say that they only use sodium
cyanide on rare and expensive species (o pre-
vent such from acquiring scratches. Fish with
scratch marks are often rejecied by the ex-
porters. They cxplain that there are fish
species which cannot be caught without the
use of sodium cyanide. As one fisherman re-
lated, "We are not actually killing the [ish.
Would we allow ourselves not to be able 10
sell anything to exporters and not to carn for
our family's meal?”

Also, they claim o use only very small
quantitics of the chemical compound on the
fish, cnough to make these fish feel dizzy.
Once they transfer the fish 10 uncontaminated
waler, the fish regain their balance. Trrom
such experience, the fishermen have deduced
that the effect of sodium cyanide is only tem-
porary.

Apart from using cyanide on fish, aquar-
ium fish collectors do not practise proper de-
compression of fish which lessens the possi-
bility of their damage or death, Nondecom-
pressed  cyanide-caught  fish  have  cither
bloatcd or rapturcd abdomens. Others have
popped-out cyes. As a remedy for fish with
rapturcd abdomens, the fishermen picrce the
cxposed intestine and push it back into the
abdomen.

At the end of the fishing trip, fish are
packed into plastic bags. The fish which ex-
crete toxins arc packed in sepavate plastic
bags. The fish arc later transferred to the ves-
scl owner's aquarium or fishpens, Less ex-
pensive aquarium fish are storod in fishpens
until they are packed for shipment to Manila.
The more expensive species are individually
packed in oxygenated bags and stored in
sheds.

Sharing and marketing arrangements

In the casc 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. He claims
that his relatively low buying price is justifi-
able duc to other capital inputs he shoulders
before the fish are shipped to Manila and sold
to exporters. Beside the weekly, monthly and
yearly fees he pays as aquarium supplier, he
shoulders the costs of materials (e.g., plastic
bags, oxygen, cte.) as well as ol operating
and maintaining the vessels.

The deepsea aquarium collectors have a
totally different sharing  arrangement. ‘The
operating costs and the daily wage of the
Hineman are subtracted from the gross in-
come. The net income is then divided among
the owner of the vessel and compressor and
the two divers,

Relationship with exporters

Amo is the term used by suppliers 1o
address exputers to whom they regularly
supply ormamental fish. These amo cxtend
assistance in many ways to their regular fish
suppliers. They extend loans used to buy
gear, equipment and new fishing boats. They
also shoulder part of the transportation
expenses ol fish brought 10 Manila, The
exporters also give incentives to their regular
suppliers (i.c., 10% commission for cvery
shipment) for relerring other suppliers 1o
them.

Perception of cyanide users
of their resource

The blast fishers and other fishermen in
the community believe that the main cause
for the declining fish catch and deteriorating
status of other marine resourees is the ram-
pant use of sodium cyanide by the aquarium
fish gatherers. They claim that the effects of
cyanide cculd last up 1o 30-35 years. They
think that -~ corals exposed 10 sodium
cyanide acquire certain foul odors which
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keep fish away and that these corals also
cventually dic. Related onc fisherman, "I my-
self would not want to live in a place with a
surrounding that smells, so would the fish.
The fish that smell sodium in the stone would
not go nearby."

According to fishermen who were inter-
viewed, the shallow reef arcas arc blasted or
are dead duc to exposure to sodium cyanide.
Hence these arcas arce said to be unsuitable
habitats for the fish, and that as a conse-
quence they have migrated to deeper waters,
Thus, fishermen also have 0 venture to
decper waters.

It is also believed that the effects of
sodium cyanide arc more permanent com-
pared to the effects of dynamite fishing. Most
fishermen claim that arorocep (an cdible
scawced) can grow in blasted arcas and pro-
vide sources of income for gleaners. For
corals exposed 1o cyanide, however, no sea-
weed would grow, nor would any fish dare go
near these dead corals. A fisherman related
that corals used 1o be the habitats of baby
cuttlefish and lobsters.

Cyanide users U lieve that sodium cyanide
has no harmful 2ffect on corals in San Josc
because it mixes with scawater and goes with
the current. They maintain that they only usc
minimal quantitics of sodium cyanide for the
lish just to lose balance. When fish are trans-
ferred to clean scawater, they regain their
balance. Deaths of aquarium fish during stor-
age and shipment are attributed to overexpo-
sure 1o sunlight, improper packaging, (oo
much heat and other causes, but never 1o ex-
posure to sodium cyanide.

Major Management Issues and
Recommendations

Preliminary assessment of information on
how blast fishing and cyanide fishing arc
practised and sustined at the community
level, as well as corsultations with key
fishermen-lcaders, point to four maior issues,
namely, the:

I. Level of community perception;
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2. Law cnforcement measures;

3. Need for alternative livelihood

sources; and

4. Possible rolc of local organizations

to check illegal fishing practices.

A community-based approach to CRM
entails not only asscssing specific arca con-
ditions, but most importantly, building local
organizations which would play a decisive
role in such management. Necessarily, policy
and program rccommendations must be gen-
crated through continuing consultations with
fishermen'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
cconomic gains derived from blast fishing
and cyanide fishing outweigh their negative
conscquences to  people's health, coastal
resources and law  enforcement. In  this
regard, it is recommended that a massive
cducational program be conducted focusing
on the short- and long-term effects of both
types of fishing. The program should be pri-
marily addressed to all tishermen, fishing
communitics and other beneficiarics  of
coastal resources.

It is further recommended 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 the
vernacular, jingles, comics and short
seminars at the village level.

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

3. Fishermen's organizations and the
local government involved in dis-
seminating relevant information.
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Coordination among diffcrent gov-
crnment and nongovernmental agen-
cics.

Law Enforcement Measures

The enforcement of existing laws on ille-
gal [fishing practices is inclfective. Law
enforcement agencies lack patrol boats and
logistics to police the fishermen. Through
bribery, the apprehended blast fishermen
often evade prosccution. According 1o the
fishermen and law enforcers, the bribes are
sasier to shell out whereas the punishments
are quite harsh,

Although the sale of dynamite and sodium
cyanide is regulated, supplics are readily
available, given the right connections. Then
there are the trawls which continue to operate
near the shore in spite of the 7-km ban,
Politicians, acting as padrino, often intervene
in hehalf of their constituents in exchange for
political support.

Thus, it is recommended that law en-
forcement  be  improved.  The  following
deserve immediate attention:

1. The capability of law enforcement
agencies, such as  BFAR-CLES,
must be upgraded through the provi-
sion of adequate motoreralts to in-
crease the number of patrols and cn-
hance the coastal mobility of ity
agents.

2. ST penalties are intended 1o serve
as deterrent to illegal fishing prac-
tices. However, excessive harshness
may render them impractical and, to
some extent, less enforceable. 1t is
rccommended that these stiff penal-
tics be reviewed. Fines should ap-
proximate the amount of the bribes
usually — offered/demanded.  Since
small fishermen are usually the ones
involved in blast lishing and cyantde
fishing, fines must be "affordable™
for them not to resort to bribery.
Stiffer  fines/penalties,  however,
must be given o suppliers of dyna-

mite and sodium cyanide. Laws
should  cncourage  cnforcement
cqually and constantly, lessening the
probability of pitying poor familics
if they are subjected 1o such penal-
ties. (It should be noted, however,
that graft and corruption pervades all
aspects of law cenforcement in the
country. The problem of illegal
fishing is but a small part of this
system breakdown.)

3 Enforcement of laws must apply
cqually to trawlers. The 7-km ban
must be strictly enforeed.

4. Law enforcement must be consistent
and coordinated. This  requires
mechanisms for continuing cooper-
ation among law enforcement agen-
cies and the local government.

5. Special awarencss programs must be
instituted for government officials
and law cnforcers conceming the
deteriorating ccological conditions
of Lingayen Gulf,

Need for Alternative Livelihood Sources

Many fishermen  houscholds  live in
marginal subsistence levels, There are mini-
mal employment opportunitics due to limited
cducation and skills, and inadequate liveli-
hood sources. There is an urgent need, there-
fore, for allernative sociocconomic programs
which will allow fishermen to live above the
subsistence level. These programs must have
complementary basic characteristics; maxi-
mize gains from coastal resources exploita-
tion; and draw fishermen away from fishing.
Thus, these programs should:

1. Introduce  socioeconomic  projects
which allow the fishermen o maxi-
mize their gaing from coastal re-
sources  exploitation. It has been
documented in many cases (Smith
1979; Acheson 1981; Szanton 1971)
that the presence of several levels of
middlemen depresses the prices of



fish, enabling them to reap the prof-
its which are duc the small fisher-
men. Using lessons from past cfforts
in cstablishing couperat.ves, these
programs can help alleviwe the con-
ditions of the fishermen. It is also
neeessary 1o look into the high
prices of capital inputs (c.g., en-
gines, fucl, gears).

2. Auract fishermen to jobs outside the
fisherics  domain.  Although pro-
grams which provide additional
sources of livelihood based on cur-
rent projects (e.g., pig and cattle dis-
persal, variety store) arc not dis-
couraged, attempts to alleviate the
conditions of the fishcrmen (and to-
tally stop blast fishing) will be futile
if they rest principally on these
kinds of government sociocconomic
programs, as shown by past re-
scarch. It is belicved that national
industrialization (dispersed through
the countryside) has more capability
inattracting the surplus labor in
fisheries, and provides more stable
sources of cmployment. These types
of programs also prevent further
stress on the coastal resources,

The Role of Local Organizations

Although the ill effects of illegal fishing
practices concern the communitics' livelihood
and future, CRM and conscrvation arc often
left w the hands and "expertisc" of outside
agencics. As a result, sustained action at the
community level scems inadequate  and
Scattered.

There is a need, therefore, o build/support
fishermen's organizations for them (o actively
take part in coastal management, in gencral,
and cxert peer pressure against  illegal
practices, in particular,

The capability of community organizations
Lo cxert strong pressure among their members
has been noted in many expericnces (sce
White, this vol.). These organizations arc in
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the best position to monitor the actions of
their members and identify the best forms
and degree of sanctions against crring mem-
bers. They can become a forum for fishermen
to discuss conservation, among other sectoral
interests. They can become conduits for the
cducational (aimed toward the devclopment
of ccological consciousness) and technoeco-
nomic programs (aimed toward the improve-
ment of their members' cconomic conditions).

Critical Information Gaps -

Rescarch on cyanide fishing is well in its
middle phase, thus the following data are still
10 be gathered:

. Level of community perception. The
perceptions of both sodium users
and nonuscrs have alrcady been ob-
tained. However, the perceptions of
other community members, such as
the religious groups, local leaders
(both formal and informal) and other
work groups, should also be taken,

2. Role of the community. Members of
the community cither play an active
or passive role in the regulation of
cyanide fishing. Rescarch has yet to
come up with findings on the roles
of community institutions, c.g., fam-
ily, church, local government, in the
regulation of cyanide fishing. Also,
the study has yet to delve into the
possiblc conflicts between  those
who accept and practise, against
thosc who oppose and do not prac-
tise, cyanide fishing,

3. Law cnforcement practices. Laws
pertaining 1o cyanide fishing are yet
to be gathered and analyzed. Are
such laws really implemented? What
arc somc of the strengths/weak-
nesses and capabilities/limitaticns of
law enforcement agencics? How do
the cyanide users cvade arrest and
punishment? What is the fevel of
awareness of the whole fishing com-
munity with respect to these laws
and sanctions?
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Abstract

Nine sites were surveyved along the western coast of Lingayen Gulf 1o assess the status of coral reefs in the area, ‘The
study showed the reels to be in relatively poor to fair condition, having 18%-47% living coral cover. Reefs are degraded
by both naturally occurring factors and man-induced stresses (such as poor land managzment, which brings about silta-
tion, and destructive fishing techniques). Blast fishing and the use of sodium cyanide for catching aquarium fish are
rampant in the arca. The destruction of the reefs could cause a hreakdown of their community structure, as well as those
of associated coral-dominated communities. Various management schemes designed 1o forestall the destruction of the
reefs and case the fishing pressure on the resources are presented. Critical information gaps are identificd.

Introduction
Mecasures 1o help curb deterioration and (o
The coral recls of Lingayen Gulf are year- prevent irreparable  depletion  of  reef
round sources of food and income not only resources are clearly necessary 1o ensure their
lor about 6,000 fishermen (Ferrer et al, 1985) long-term productivity.,
from Scctor I (Fig. | i Cald et al., this vol.), This study has as its major objective the
but for the rest of the 13,000 artisanal fisher- biological asscssment of the coralline habitats

men in the gulf as well. The reefls represent a of the gulf, 1o serve as input for the formula-
heavily exploited coastal habitat that typifics tion of a community-bascd management
the rocky shorelines of most islands in the scheme for Scctor 1, in particular, and the
Philippines today. Becanse of the reefs' gulf, in general. Along with the cconomic and
proximity to land, where a burgeoning popu- cultural studics of the coral reef fisherics of
lation continues 1o proliterate and  whose the gull, it is hoped that an integrated and
demgnd for food and basic needs remains holistic management of coral habitats can be
tigh and unsatisficd, degradation and unsus- ultimately achieved by, and for, the people of
ainable harvest of resources are imminent, the gull,

AMarine Science Institute, University of the Philippines, Diliman, Quezon City, Philippines.
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Methods

Detailed habitat surveys in selected sites
located in Santiago and Cabarruyan Islands
(Fig. 1) were made 1o determine the abun-
dance of coral reel lish and pereentage cover
ol hard and solt corals, algac, scagrasses and
macroinvertebrates associated with the reef.
Essentially, the samvevs were conducted
based on the ecological concept that habitats
inhabited by o targe number of living organ-
isms are in good condinon, and vice-versa,
The underwater survey method used was the
life-Torm transect echmque adapted from the
ASEAN-Australian Manual of Habitat As-
sessment (AINS 1980). In cach site, three or
more 100 m Liberglass  transeet lines
(calibrated in centimietersy were Laid along the
same depth using scuba, One hine was placed
on the reel laeat 223 medepth of water, while
twa others were set up on the tore reet slope
at O a9 me A Cteam of two divers proceeded
along the transect and recorded the abun-
dance of tintish within a4 § x 10 x 100 m?
corridor. Size estimates ol commercially
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study sites for coralline resource assessiment.

Western section of Linpayen Gult showang

important fisky, here referred 1o as target
species, and  their numbers were obtained.
Fish which indicate the relative health of the
reets, called indicator species (e.g., butterfly-
lish), were also counted. Other fish species
were grouped according to families and their
numbers were estimated.

The fish monitoring team was followed by
asecond setof three to Tour divers (spaced 20
m apart along the transect) who recorded the
lengths of cach lite-form and substrate type
(e, sand, rubble, rock, cte.) found along the
line, Organisms recorded  were live hard
corals of the Acropora and non-Acropara
types, dead corals, macroalgae and other live
invertebrates (including solt corals, sponges,
cte.). The reels were then classified (Gomez,
and Alcala T984) o exeellent (75-100%%
live coral cover), good (50-74.9%), fair (25-
49.9%) and poor (less than 25%. cover) con-
dition,

Results and Discussion

The coralline resources of Lingayen Gulf
are concentrated  on  the  western section
(Sector 1), These are located Iringing the
northwest coast of Bolinao, and the islands of
Santiago, Cabarruyan, and  the  Hundred
Islands. Coralline communities are also found
in certain istands off Sual. The more exten-
sive reefs, howeve,, are tfound mainly around
the Santiago and Cabarruyan Islands,

Nine sites (Fig. 1) were surveyed for reef
condition (i.c., three along Santiago Island
and six adjacent to Cabarruyan Island). Santi-
ago Island, the northernmost of the group, has
an extensive reel platform reaching up to 2.5
kni along the northern and northeastern coast.
A uxuriant growth ol seagrasses dominates
the relatively  shallower reel flat from its
shoreward margin 1o depths of about 3.5 m.
The reef flat is cut in certain sections, partic-
ularly in the north by relatively deep (3-5 m)
Ligoons/channels with an abundance of dead
hranching Acropora and massive Porites and
Pavona. Rock mounds emergent at low water
are hikewise dispersed along the north and
northeastern sections of the reef. Towards the
outer reel margin is a rocky rim consisting of



consolidated rock and/or massive coral
mounds, usually followed by a gentle slope to
a sandy bottom at 12-15 m. Vertical dropolfs
are present in the northeastern section of the
reel. In the cast, the reel slopes gradually
from a rocky-coralline zene (covered hy
brown algac) 1o about 9-12 m with coral
communitics occurring on rock mounds in
generally sandy substrate,

The Cabarruyan Istand reels are widest on
the northern portions adjacent to Cangaluyan
Island and in the south bordering the coast of
Batiarao. As in Santiago, the shallower see-
tions (particularly on the north) are fringed
by scagrass beds with rock mounds and large
banks of coral rubble. The outer reef has an
irregular rim, Large mounds of coral and rock
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predominate the northern section which grad-
ually slopes to 5-9 m. Although not very dis-
tinct, the southern reefs have shallow crests
(0.1-1 ' m deep) gently sloping to a sandy
bottom at 3-4 m (with large rock/coral
mounds and table corals present). The west-
ern reefs, on the other hand, slope gradually
from a narrow (500-800 m) grass flat to
sand/sand-rubble bottoms with coral patches
existing on rock mounds.

Percentage cover of the benthic compo-
nents of the reefs surveyed is given in Tables
Fand 2. Seven of the nine reefs studied are in
relatively fair condition. The reels adjacent to
Cabarruyan Island  have relatively  higher
coral cover. Macaleeng has 47% cover (for
both hard and soft corals) followed by Sablig,

Table 1. Percentage cover of benthic component of reefs in the mine survey sites.

Lave coral Dead coral Others
Site Hard coral  Soft coral Algae  Living Nonliving
Malinap 30.3 15.4 13.4 3.4 1.3 363
Dewey 10.2 14.6 38.0 3.9 1.2 321
N. Silaqui 14.1 4.2 8.3 53.9 1.1 18.4
Cabungan 39.9 3.1 16.1 10.1 2.8 28.0
Tanduyony 29.8 6.0 33.0 18.2 1.1 12.0
Caniogan 19.7 8.1 13.6 5.8 3.0 499
Sablig 35.6 10.8 17.4 13.4 2.4 204
Macaleeng 424 4.7 18.5 215 2.2 10.7
Batiarao 40.3 1.8 179 19.6 1.6 18.7

Table 2. Live coral cover, reef condition and fish density in the nine

survey sites.

Site Live coral Reef Fish density
cover (%) condition  (individuals/1,000 m2)
Malinap 457 fair 334
Dewey 24.8 poor 301
N. Silaqui 18.3 poor 512
Cabungan 43.0 fair 277
Tanduyong 5.8 fair 186
Caniogan 278 fair 113
Sablig 46.4 fair 554
Macaleeng 47.1 lair 346
Batiarao 42.1 fair 294
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Cabungan and Batiarao with 46%, 43% and
42%, respectively. Of the northern reefs,
Malinap had 46% cover, while the other two
arcas showed relatively poor coral cover
(25% and 18%). The surveys showed a
dominance of encrusting forms throughout
the arca, with a number of sites having, dead
corals of the massive, branching and foliate
grov.th forms. The few branching species are
mostly small and arequently found in deeper
waters. In arcas where large sections of the
reel have been destroyed or damaged, there
appears o be a shift in the type of growti
form (particularly from the branching to the
cnerusting and subniassive species).

Several natural Tactors (ranging from wave
action  accompanying tropical storms and
monsoons, predators and  borers,  exposure
due to tides, eter are responsible for the
destruction ol iarge portions of the reefs.
These natusal stresses are turther aggravated
by human activitics, such as land clearance
(which exacerbate siltation), and destructive
fishing techniques.

The silty condition of the reels south of
Cabarruyan Island and the Hundred Islands is
mainly the result of land clearance or defor-
estation along the coastal regron ol Western
Pangasinan. This inciudes the conversion of
mangrove arcas into - fishponds, most of
which are located in the Tambace Bay arca. A
number of nvers with heavy silt lToad (having
tributarics from the deforested arcas of the
Cordilleras) empty into Tambac Bay, which
then flows towards the gulf through this arca,
Batiarao, the southernmost ol the sites, 1S
most turbid with silt covering the substrate
including turf algac. Sinnlar conditions were
observed  on  the  northeastern  passage
(Cangaluyan) connecting Tambac Bay to the
gulf.

Among the destructive fishing methods,
the use of dynamite and sodium cyanide s
the  most  rampant.  Observations  made
(rccording  blasts  while doing  underwater
transects) indicate an average of four to five
explosions per hour during good weather.,
Other destructive fishing methods include the
karokod (a drag scine operated in shallow
coral reef arcas) and karkar (a dredge used to
gather shells on scagrass beds).

The recovery rate of devastated coral reefs
varics according to the degree of destruction.
Periods of 10 1o 20 years have been recorded
for reefs damaged by cyclones in Australia
(Endean 1976) given that a sizable population
of adult/mature hard corals is still present.
For reefs which have been affected by human
activities, studies have shown (Endean 1976)
that recovery takes the longest, il it recovers
at all, considering that the general condition
has already  been altered. For instance,
increased silt load in the water column
reduces the amount ol light reaching the
corals, and smothers  the  respiratory  and
feeding mechanism of polyps.

The degradation of corai reefs results in
the decline in abundance ol fish populations
associated with this ccosystem. Preliminary
obscervations indicate that reefs with high fish
diversity coincides with those having rela-
tively better coral cover (e.g., Macaleeng and
Sablig) and vice-versa. This apjars 10 hold
for all sites, except tor Dewey which appar-
ently has relatively high fish diversity despite
poor coral cover (25%). Final analysis of
these observations, however, await comple-
tion of the data collection phase. Fish density,
on the other hand, could not be clearly corre-
lated with coral cover (Table 2). One reason
could be that the reels are excessively fished
and this overrides what possible correlation
exists. It is likewise probable that the degree
of correlation among sites with relatively the
same amount of coral cover would depend on
the general growth forms of the specics. For
instance, branching types which have more
surlace arca compared (o the massive/sub-
massive and encrusting species would display
higher correlation with fish abundance.

A consequence of the deterioration of reef
habitats is the breakdown of its community
structure  and  associated  coral-dominated
communitics. The resulting shift in commu-
nity structure is characterized by a prolifera-
tion of less preferred species, both cconomi-
cally and ccologically.

Management Proposals

The management of coral reefs, especially
those which are heavily cxploited, involves a



thorough understanding of the fisherics from
the biological, cconomic and cultural per-
spectives. The following proposals are tenta-
tive in that integration of rccommendations
from other studics has yet to be achicved.
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:

l. Resources management should aim
to sustain and cnhance the produc-
tivity of coralline habitats.

2. Resources management should ac-
cruc 1o the artisanal fishermen the
optimal and sustainable benefits that
can be derived from comal recfs,

Panayotou (1982) stated that the rejuvena-
tion of traditional community rights over
coastal resources may be the best possible
management option for small-scale fisherics.
Such options can be conceptualized within
the existing  sociocconomic and  biological
framework of the fisheries in the gulf.
Panayatou suggested the following steps: (1)
the explicit allocation of the resources (o arti-
sanal fisheries; (2) the division of these
resources among fishing communitics; (3) the
regulation of entry into the fishery; and (4)
the gradual encouragement of exit from the
artisanal fisheries by creating more attractive
altermative employment opportunitics.

With respect o resource allocation, PD
704 (1975) provides for the jurisdiction of
municipalitics over  marine  waters "
included between two lines drawn perpendic-
ular from the point where the boundary linc
of the municipality touches the sea at low tide
and a third line parallel with the general
coastline and thice nautical miles."” Municipal
coancils can therefore pass resolutions and
ordinances affecting their defined territorics,
and which become effective upon approval
by the duly designated department (currently,
the Department of Agriculture to which
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BFAR is attached). Although PD 704 docs
not explicitly allocate resources found within
municipal walers to artisanal fisherics, 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 to do so. In this
regard, the municipalitics of Bolinao and
Anda can pass such resolutions to achicve
two things: first, to define the reef arcas
under their jurisdiction; and sccond, 1o allo-
cate such resources to their sustenance fish-
crmen,

With respect 10 the division of reef
resources among the fishing communitics,
PD 704 helps define the territories of Bolinao
and Anda. However, within cach arc barrios
governed by barrio councils, and further divi-
sion of reef arcas at the barrio level seeris 100
limiting and  socially counterproawctive.
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 achicved within the bigger
context of strengthening and sustaining alter-
native livelihood. Currently, income-gener-
ating activitics in the arca (aside from fish-
ing) include shelleraft, collection of sea
urchin gonads, processing of béche-de-mer
and mat-making. To date, béche-de-mer pro-
cessing is very much lim ted by the severely
depleted sea cucumber resources. The activ-
ity may not be sustaired for long unless
mariculture provides for an cconomically
feasible source of raw materials. A major
problem which besets these cottage-scale
industrics is the absence of a good marketing
scheme that affords reasonable incomes for
labor expended in licu of fishing, and that
cnsures a stable market for the goods. These
industiics arc at present  dominated by
mididlemen who pay min'mal prices for the
goods which they in turn sell at high prices.
Peshaps, cooperatives based on co-ownership
of capital and cquitable sharing of profit, can
take the place of middiemen. Initially, aid in
community organization and sociocconomic
infastructure will have to be made available
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before viable coopeatives can be established.
Errors which abound from many failures in
the establishment of cooperatives need not be
repeated.

Management of the Siganid Fisheries

A najor reel-based iedustry in Bolinao s
the Nishery lor siganids. Siganids or rabbit'ish
are heavily  exploited  vear-round. Mature
individuals, Known loca'ly as barangin are
caught mainly by Lish corrals (haklad). Juve-
nles or padas are harvested using mobile hift
nets salamban), bag nets thasaigr and seines
charohodr, The small ipamids are processed
tnto (ish siwee thagoong).

The hiology and socioccononues ol the
fishery are crucial o the formulation of feasi-
ble and realistic management measures. The
harvest of berned  Temales dunng  their
spawning run (from seagrass beds o deeper
arcas) poses a major biological Timt to the
fong-term viability of boih the harangin and
padas industries. Such practice is exacerbated
by ' - deployment ot haklad end 1o end along
the route of the spawning migration, espe-
crlly along the castern fringes o Santiago
IsLid. Althoagh fishermen intaitively under-
stand the repercussions ol catching, gravid
[emales on the overall abundance of sipanids,
the Lack of tormal and informal sanctions
canily override an innate sense ol ecological
propricty.

Social and cconomic conthicts plagae the
siganid - fishery, Currently, - fishenies lots
where baklad are placed are deased out by
public bidding. The highest bidders, natu-
rally, are the promment and atfluent citizens
who can raise a5 much as PSO.000b 1o pay for
aovear's leose. Fishocorrals built on the Jots
are protected by policemen. Fishermen who
scoop barangin trom these baklad pay 504
of the cash generated o the Jessee. During
soawner runs (which occur Tor siv days dur-
ing cach new moon from Febraary through
June, and from September through Decem-
ber), fishermen are not allowed 1o catch
Dbarangin within a certun arhitary distance
trom the tish corrals, Although this racit rule

b1ogs: P21.00 = USS1.00

ol power play is tolerated, fishermen resent
the limitaiton of their fishing ground and are
quick to point out that such rule is not insti-
tuted 1o protect the spawners but to further
the interests of the lessee. Furthermore, they
note that haklad owners are culprits in the
dechne of the fishery because their corrals
indiscriminately capture spawners and non-
spawners alike.

The Tollowing recommendations for the
sustainability of the siganid fishery is in line
with the concept of territorial use rights as
cnvisioned (o be exercised by a community:

1. The municipality of Bolinao should
limit the arca where haklad can be
setup i order 1o allow a biologi-
cally significant number of spawners
to reach their breedimg grounds and
ensure sustoance of the fishery.
Fisheries lots should be feased 1o
coastal barrios rather than to indi-
viduals. 11 there are more barrios
than lots, the fease can be rotated
yearlv,  Rotation  of  leascholds
among barrios will proniote protec-
tion ol spowners, as fishermen
would like 1o ensure abundance of
catch whe therr turn comes,

3. Those who own leases can exact a
fraction of the catch from fisherfolk
of other barrios, the actual sharing
scheme for which can e formulated
by the appropriate councils.,

4. The dimensions of the fish corrals,
especiolly the length ol (and angle
between) leaders, should be regu-
lated to cnsure a certain breeding
stock size that can repopulate the
area.

5 The mechanisms of profit sharing,
taw enforcement, and overall man-
agement  should — be thoroughly
worked out at the level ol the barrio
councils qwith strong support from
the municipal and provincial gov-
crnments),

tJ

No-access Z.ones

The reel lae and slope arcas ol the gull
from Bolinao to the Hundred Islands, and
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beyond, to the patch coral communitics of

Telbang and Victoria, arc hecavily fished.
Apart from the Hundred Islands Marine Park,
a proposal to establish marine parks in these
heavily exploited grounds should cmbody the
desire of coastal communitics for self-deter-
mination,

In formulating the proposal for no-access
zones below, two things were considered.
First, the proximity of coastal villages (o the
no-aeeess zone areas was considered. With-
out people who caa effect management, a
marine park cannot be realized. Sceond, arcas
which are less fished were identified. In the
gulf, such areas include Tagoons of the back
reel, some of which feature dead corals and
very low fish densities. Protection for these
arcas is therefore rehabilitative rather than
preventive in nature.,

With these  considerations, the  lagoonal
waters off Barrio Rinabalian, Labas and
Lucero, encompassing roughly 1 km2, are
proposed as a no-access area, except for
rescarch under the supervision of the UP
Marine Science Institute (UP-MSI). Rescarch
can include rehabilitative experiments such
as coral transplantation and enhancement of
fish recruitivent. Prior o closure of these
arcas to-alt forms ol harvest, appropriate
social preparation and environmental educa-
tion campaigns should be couducted. These
woukl enable the barrio couneils of Lucero
and Binabalian to subsequently formulate ap-
propriate management strategies (¢.g., police
power, pumitive measures, fines, ete.). Legal
sanction ol these management: measures by
both the umcipal and provineial govern-
ment bodies should be made explicitly.

Long-term Mcasures

The management of coral reels should
incorporate long-term components. In his
regard, the following proposals are worth
considering:

I, A nonformal environmental educa-
tion program (c.g., slide presenta-
tions, films, lectures, and on-site
underwater nature trails) should be
conducted.  This will allow for
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internalization of the desire 1o safc-
guard rencwable resources, the pro-
ductivity of which can be short-lived
if improperly utilized.

2. Transfer of alternative  ircome-
generating  skills  (suck as  those
taught in vocational schools) can
help in the long run in the regulation
ol total fishing pressure.

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

Data Gaps

The quantitative determination of sustain-
able yield for some commercial species is at
present being undertaken by the ficld compo-
nent of the USAID-funded Collaborative
Rescarch Support: Program  (CRSP). How-
ever, there remains a need (o obtain estimates
of sustainable  production for the other
species of finfish, moiluses and scaweeds. A
major constraint is the absence of large indi-
viduals which are believed to have been
selectively overlished.

Large-scale experiments on rchabilitation
of damaged reefs need 10 be undertaken.
‘These should include rescarch on recruitment
o hard coral planulac and fish, as well as
methods to enhance recruitment rates.

Information on income derived from corl
reefs by fishermen and others involved in the
marketing »f reel-derived resources  (e.g.,
middlemer:, wholesalers, retailers, exporters,
cte.) is lacking. These data are essential in as-
sessing the significance of coralline habitats
as a source of livelihood. However, it nizist be
emphasized that pure economic valuation ne-
glects the ccological value of reefs. Their
contribution to ccological balance throughout
their entire life span should be tken into
account, Currently, UP-MS1 is gathering data
on catch from various gears used for har-
vesting finfish and invertebrates from which
estimates of catch rate, income and total har-
vest can be obtained.

There is a need 1o ascertain and understand
pervading perceptions and attitudes pertain-
ing to reel resources (c.g., their finite nature
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and value) for the proposed programs
(cducational, sociocconomic, ctc.) to be
accepted by the target audience. This infor-
mation is also cructal in drafting a manage-
ment plan for Scctor 1. Ultimately, coastal
villages (through their councils) should be
able to make their own recommendations for

a feasible resource management scheme. This
presupposcs that the desire for self-determi-
nation has been internalized and that the peo-
ple’s  cnvironmental  consciousness  has
achieved a level that can cffectively mobilize
their  political  bodies 1owards  cffective
coastal zone management,
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Abstract

A survey of the aquaculture practices in cight coastal municipalities of Pangasinan was conducted from July 1987 10
March 1988, covering 499 brackishwater fishponds. ‘The survey revealed that most fish fammers in the cight coastal
municipalities in Pangasinan practise milkfish monoculture. Aquaculture practices remain traditional, and management
is extensive with heavy input of pesticides. Average production is 900 kgMasycar. This study focuses on the patiems and
levels of the aquafanming practices towards developing management strategics for aquaculture development in the gulf
area.

Introduction cnhancement through appropriate farm man-
agement. Before this could be achieved, it is
Pangasinan is one of the provinces in the essential to know the current status on the
country endowed with abundant brackish- patterns and levels of aquaculture practices as
walter resources. In the past years, most of well as better knowledge of coastal land usc
these have been converted to milkfish ponds. and development trends.
Chong ¢t al. (1984) reported that milkfish A serics of farm surveys was conducted in
ponds in the region were underutilized with cight coastal municipalitics cxtendiny, from
an average yield of only 800 kg/ha/year. San Fabian o Bani (Fig. 1). The Surveys cov-
BFAR (1985), on the other hand, noted that cred 499 farms with an aggregate arca of
the yield increased 10 exceed 1,000 1,628 ha, representing 12% of the total fish-
kg/ha/ycar. Despite the reported increase in pond arca in the provincee (Table 1),
pond yicld, there is obvious need for yicld

#Burcau of Fisheries and Aquatic Resources, Marcelo Bldg., Quezon Avenue, Quezon City, Philippines.
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Fig. 1. Lingayen Gulf, showing the cight coastal inunicipalities covered by the survey.

Table 1. Distribution of privately wned brackishv-ater fishponds in the
coastal municipalities of Pangasinan (fronting Lingayen Gulf) and the arca of
farms surveyed during the course of the study.

Arca (ha)
Municipality  Total arca Total no. All Farms
(kn2)a of fishponds  fishponds  surveyed
San Fabian 81 324 279 33
Mangaldan 41 n 157 45
Dagupan 44 2,693 3,830 243
Binmaley 50 3,721 3,728 258
Lingayen 47 2,337 1,729 310
Labrador 183 138 153 75
Sua) 159 61 12 .
Alaminos 167 305 1,200 281
Bani 153 205 1,328 383
Anda 91 137 881 -
Bolinao 236 50 55 -
Total 10,042 13,452 1,628

a} km2 = 100 ha,



Materials and Methods

Reconnaissance Survey
and Site Identification

An ocular survey of the coastal municipal-
itics was conducted to obtain initial informa-
tion on the general condition of the coastal
arca and existing fishfarms. The results of the
ocular survey together with acrial pho-
tographs and the latest provincial land-use
maps wwere used 1o identify the distribution of
fishfarms in the gulf arca. The study arca was
thus delimited to include cight coastal towns,
namely: San Fabian, Mangaldan, Dagupan,
Binmaley, Lingayen, Labrador, Alaminos and
Bani,

The maps of these municipalitics were re-
produced to a uniform scale of 1:20,000. The
northeasternmost point in San Fabian and the
northwesiernmost  point in Bolinas  were
joincd by a straight line, Straight lines per-
pendicular to this were subscquently drawn at
10 km intervals which were used as reference
lines in sclecting the sample farms/stations.
Sample size per municipality was sct at 5%
of the total number of fishfarms. Selection of
farm samples was made such that 25% wcere
along the road, 25% along the river, 25% re-
motest from the river and 25% midway be-
tween the river and the remotest farms,

Farm Survey
A survey questionnaire was prepared (o in-

clude data pertaining 10 farm size, tenure,
operator’s profile, culture system usced, man-
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ageraent and operation, and sociocconomics
(Appendix 1). These were administered to-
gether with personal intcrviews of the farm-
crs by the rescarch assistants of the ASEAN-
US CRMP from July 1987 1o March 1988,

Results and Discussion
Farm Size and Ownership

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

Aquacuhture is basically a family enter-
prisc with 88.6% of the farms privatcly
owned. The remaining are leased cither from
the govemment or private individuals. Fish-
pond operators are predominantly full-time
fishfarmers (Fig. 2). Few iishermen, agricul-
ture workers and professionals (i.c., doclors,
lawyers, ctc.) are cngaged in farm operations,
Caretakers are employed in most cases.

Fishfarming Practices

A suminary of the aquaculture practices in
Lingayen Gulf is given in Table 3.

Brackishwater aquaculture consists mainly
of the monocuiiure of milkfish (81.6%) using
lumreeb, lablabC, or lumut-lablab as natural

blilamentous gree algac.,
cMicrobenthic complex of algac,zooplankton, detritus,
cle.

Table 2. Percentage distribution of the famm samples by sizc range (ha).

Municipality <0.2 0.205 >05-1.0 51020 >20.50 >50 Total
San Fabian 0 0 300 20.0 30.0 20.0 100.0
Mangaldan 48 9.5 23.8 333 14.3 14.3 100.0
Dagupan 2.0 9.9 228 29.7 316 4.0 100.0
Binmaley 0 6.1 276 316 225 12.2 100.0
Lingayen 0 163 25.8 28.6 23.8 55 100.0
Labrador 10.5 10.5 237 28.9 21.1 53 100.0
Alaminos 0 0] 0 17.2 20.7 62.1 100.0
Bauni 0 9 1.8 345 255 38.2 100.0




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

( ie. doctor,
lowyer, etc.}

Fisherman

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

vl

Aquaculure pracuces

Culture system Fertilizer Pesticide Supplemental feed Antificial feed Average yield
Municipality Monoculure Polyculture User Non-user User Non-user User Non-user User Non-user (kg/halyr)
San Fabian 90.0 10.0 90.0 10.0 100.0 0 200 80.0 0 100.0 744
Mangaldan 100.0 0 95.2 48 100.0 0 19.0 81.0 0 100.0 488
Dagupan 95.1 4.9 90.1 9.9 99.0 1.0 238 76.2 0 100.0 947
Binmaley 70.4 29.6 73.5 26.5 96.9 31 56.1 439 9.2 90.8 1,090
Lingayen 98.5 1.5 93.2 6.8 100.0 0 48.3 51.7 14 98.6 888
Labrador 97.4 26 92.1 79 89.5 10.5 60.5 39.5 26 974 725
Alaminos 100.0 0 100.0 0 100.0 0 75.9 24.1 3.4 96.6 1,122
Bani 98.2 1.8 98.2 18 100.0 0 80.0 20.0 1.8 98.2 1,266




food base. Polyculture of species combingt-
tions such as milkfish-shrimp, milkfish-
siganid, shrimp-siganid and milkfish-shrimp-
siganid is practised by few  farmers in
Binmaley. Management of most of the farms
is extensive. There is no standard stocking
density. The number of stocks is determined
by the immediate availability of fingerlings
and the financial capability of the farmer,
riather than the optimum carrying capacity ol
the pond,

Liming is never practised. Farmers believe
that lime hardens the pond soil. Since most off
the farms are old, there are no preblems of
soil acidity. However, apant from reclaining
acid-sulfate soils, lime also serves o sanitize
the pond. Besides, continuing use of organic
manure tends to make ponds acidic, The use
of lime should be encouraged especially in
shrimp ponds.

Fertilizers and pesticides are among the
most common farm inputs. The most com-
mon types are chicken manure, and chemical
fertilizers such as area and 16-20-0 (N-P-K
ratios) while Brestan, Aquatin and Gusathion
are the more frequently used pesticides (with
isolated cases ol endrine use). However, there
is a higher rate of pesticide (985 ) than fer-
tilizer use.

In the swdy conducted by Chong et al.
(1984), intensive fertilizer ~pplication was
Tound to be directly proportonal o increased
yield. Comparatively, the ole of pesticids in
increasing production is rather indirect, It
climinates potential predators and  grazers,
thereby allowing the natural food o bloom,
Organo-chlorine  pesticides  are persistent,
nonbicdegradable and - fat-soluble. Organo-
phosphates, on the other hand, are biodegrad-
able but take time 1o hydrolize and require
alkaline pH (Brown 1978). Alkaline poov-
cls are Teast expected from the bracki.  vater
ponds since liming is an alien practice.
Eventually, persistent and undissolved pesti-
cide residues sink down 1o the gulf, Aparl
from their role i production, the impact of
pesticides i the environment and the poten-
tial danger they pose 1o the consuming public
and the fishfarmer cannot be overlooked.

Supplemental feeding with rice bran and
lumut is practised by the big Tarms from
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Binmaley to Bani (Table 3). Antificial feeds
are seldom used. Average production for the
eight municipalitics is 900 kgMa/year and
falls within the low-level intensity (Chong
1984). Fig. 3 gives a comparison of the pro-
duction levels of the cight municipalitics.
Average production is highest in Bani (where
high input levels were also observed) and
lowest in Mangaldan. The highest production
is attained in Dagupan and Binmaley, but
low-yiclding farms in these two arcas were
also among the lowest observed. This shows
the disparity of management practices among
farmers in the same area.

Management Recommendations

Aquaculture  development — should  be
geared towards input intensification rather
than arca expansion. Rather than converting
what litde is left of the estuarine arca into
ponds to expand pond aquaculture, maricul-
ture should be developed in order 10 sustain
aquaculure expansion and to preserve the
natural state of Lingayen Gulf.

Appropriate  aquaculture  echnology
should be ficld-tested to increase the produc-
tion of existing fishpond units. Among the
identificd viable technologies for testing arc
the modular system of milkfish monoculture
and shrimp-milkfish polyculture.

Mariculture should be developed as a sup-
plemental livelihood for fishermen. Oyster
culture has a big potential for development.
The availability of resources and  culture
techniques makes cage culture of siganids in
the arca viable.

Development should be approached at the
grass roots level, Inasmuch as the target ben-
eliciaries are the traditional, small-scale fish-
farmers and/or low-income fishermen, field
testing of the identified technology should be
conducted  within  their  own  farms/arcas
where they can be trained more effectively on
the technology, while increasing their in-
comes. This should initially include operators
identified during the survey and fishermen-
cooperators endorsed by the local govern-
ment as members of a duly recognized fish-
crmen'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. Studics of more cfficient techniques

R in the collection, handling and
Intensification of aquaculture calls for lev- transportation of fry;

cls of higher inputs. The following rescarch
nceds, among others, must be given priority
to bridge the gap between existing technol-

3.  Quantification of the extent and cf-
fects of pesticide pollution in the

ogy and increased production ratcs: gulf; and
1. Identification of fry grounds and 4.  Formulation of a viable credit
quantification of their potential (o scheme for intensificd aquaculture
meet the demands of the industry; production,
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Appendix 1. Survey form used in the evaluation of pattemns and levels of a
arca.
1. General Intonnation

Type of fishfann
Fishpond Seaweed farm
—._Oyster farm Others

B. Site of fam (specify sitio, barrio and municipality)

quaculture practices in the Lingayen Gulf

Sutio Barrio
C. Accessibility of famm (by road, trail, cte.)

Municipality

D, “Tenure status

— _Pavately owned Others (specily)

o Govemment leased
[ Form of organizstion
. Single proprciorship Govemnment in

—Cooperative
k. Name of owner (f dilferent from operator)
Address__ S -

stitution

..__Pannership Private institution
_Comoration Others (specify)

G Name of operator
Address.

I Oceupation prior to fishfammng
—__Agricullural farmer
__Profesaonal (engineer, lawyer, doctor, ete.)
__Fwherman
_Always been a fisherman
_Others (speaify)

I laskfarm Complex
A Fishpond
1. Ageol fuhpond
b Total arca of fishpond
a. Developed
b Undeveloped B i
¢.  Abandoncd ha  Why?

d. Have the ponds been idle before? Yesfo,
) why?

3. Famm layout (anach farm layou, towing number and paosition of ponds, water control gates, water supply canal,

sources of water, roads, cte )
iR Other types of fishfam (1ish cage, seaweed, oysier, eic.)
l. Ageoffam yrars
2. Total arca o ha
1 Fanm layout (attach farm layout)
n. Fishfanming Practice
1 Mono/polyculture Yes/no (Encircle).
2 Speaes cullured
¥ Total years of expenence in
Milkfish culture years Shrimp culture
Stganid culture years Others (specify)
4 Are you famihar wath any of the following Nishfarming technique/operation?
v

(] No Since when

a Acchmatization
b Stock amaniputation
 Stock transfer

4 Water exchange

e Water analyas

{ Natural feeding

. Supplemental feeding

b Amificaal feeding

1+ Pond design

) Soitanalyas

L Pond preparation

I Pond Liming

m 'ond ferihization

n Pestand predator control

bl It practicing the following fishfarmung techmques, give particulars.
a P'ond tentihzation
Kind of femihizer Source Unn Quantity ha Made of application
used cost

1 Orgamc
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0.

2)  Inorganic

3) Is the qul;m;u! cach fentilizer applied to the maxunum?  Yes/no.
If yes, ate you alseady optimizing yous operation?

b. Pond lumnEM“
Kind used

Quantuytha Mude of application

If nest using lune, why?
. Pest and p. sdator control

Pest/predator Control measures/ Pt cont Quantity applied Unit Source

pesticades

d. Sun;lv:nu'nml fcvdu}g'
Kind of feed Source Uit cost Quantity used

¢. Antificial feeding
Kind o ‘wud Source Unit cost Quantity used

f. Water exchange/freshening
Source of water Made of exchange

g Soul analysis

h. Water analysis

Result When

Are you monitonng your pond water regulady? - Yesino
Do yau have problems wath yous pond water?  Yes/no.
If yes, explam : .

Mude of application

What were the conditions of water i your pomnd in 19867
Varameter Thgh/low Goadhad
Salinny L
pH e
Others (spealty)
1. Natural feeding
1) What natural feeds doyou grow i the ponds?
Type I"eriend tmonth 10 month)
turmut
lablab
plankton
athers

2) In the abvence/shontage of natural food, which of the tollowing do you reson to?
~Purchase natural food Type:

_ Use of supplemental feeds Type:

Orhers (peafy)
Fry/fingethng prixurement
Semrce Mede of tranypon Ty pe of comtainer Pricethousand




7. Stock manigement and production (1986) of pond fishfarm.

Specics and Stock/ha Total
phase of culre Natural
Kind  Quanury

Supplemental
Kind  Quantity

Duration of
cultre

Cropping.Nr

Size (pc)
(fish/kg)

Production
(kg)

I % Milkfish

Nursery

Transition

Reanng

b. Siganid

Nursery

Transition

Rearning

c. Shrimp

Nursery

Transition

Reanng

d. Others

Nursery

Transition

Rearning

6L
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v,

10.

13

How du you harvest your products?

By castnet

By use of bag net with gradual draining of pondwater

By scining

By gill netting

_. Others speaify)

How often do you harvest withi one cropping scason?
_Once (total harvest)

What postharvest techmiques do you employ?
. Washing

ivery 45 days
_Others (speaify)

~ Washing and icing
_ Others (speaty)

il:vanu changed your techmque over the years of fish fanning?  Yesmo.

Hyes, when?

What sort of change?

Have you encountered any losses/damage to your fishfanns over the last live years?  Yes/no.

Ifyes, speedy

What measures have you taken 1o mimimize lossesfdamage?

Speaty

Ifyes, speafy

Do you contemplate shilting to cultunng other species, or other business ventures?  Yesfno

If yes, specify

Species
Business ventuse
Production inputs:

a.

[rem
Salaries/wages
Insurance
Other benehits

Maintenance and repair

Fryfingeling

Inorganic femilizer

Pesuicides

Lime

Feeds

Rentals

luel

Other expenses
b. Input
Stock/seed
Culre plot cage
Feed
Fuel
Other supplies
Salanes/wages

Reason
Reason

Opcerating cost for fishpond (1986)

Quantity

Cost

Quantuy

Cost

Socioeconamic Infornmation (for pond fiskfanming or otherwise)

1.

Total munber of persons in the fanuly

Members Age

1Tushand
Wife

Childsen above 10 years of le' lu'lpﬁ\k 1 the farm

Relatives

(thers

Waould you consider yoursell

Educational Occupation
atainment

_.. & Full-nme fishpond operator

b Fart ume fishpond operator

If you arc a part ume operator

Reason for such work

Averuge number of hourdiday
e A erage number of days/month
If you are a part tume operator, o

ot altemative work are you doing?

Fullvir.e/pan time/
scasonal in the fanm
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For the past three years, what have been your lanm yicldhajycar!
a Fishpond culture
Milkfish
Year Production No. No,
arca stocked harvested

1984

Pes kg Kg/ha

1985

1986

b. Shnmp
Year Production No. No.
arca stocked harvested

1984
1948
1986
c. Siganid
Yeur Praduction No. No.
arca stuched harvested

1984
1985
1986

Peshg Kgha

d To obtain hagher yield, do you think you should devote more time to fishfannimg?  Yesio,
c What are the other constramts/sestrictions for being unable to achieve higher yiclds?

Other culture systems
a Fish cage
Year Swee and no Species No. stwhed
of cage/plot
1984 )
1985

Quantty

1986

b. ())‘su'r(ulllrm
1984

1985

1986 e
[ Seawced fanning
1984

1985

1986

J (thers
10K4

19K5
U6 ) e
Whaticyour lowest yield ance you staped tishfanming?
. o hphahear
Reavon for such oy yaeld . o R
Doy know of any vield ditferences n output in your focahity?
Yes . Ranpe . o kgt
No

What doyou think ate the facton that contabate 1o suchywlds?

Goxnlbad
and you
rcasin

How doyou compare your vl with other ponds within Pangasinan? __

What about i other prvinges? Cpeaty the provinee)

What are the importsnt tactors that detenmne your production decision?
a Price vgnat and teends
b Govemment subadies
¢ Riks
4 Nonpecuniary factors (red featin)
¢ Weather condition
N .. P Others tspeaty)
Who makes the maor decisem regarding fann uperations?

In 1986, w hat percentage of your ncame was derved from )l‘(l"ﬁlh?lmll (nher income sources?

K Man crop
. % Nenfishfann sources
What do youdo with pun of your imcome denved from fishfanming?
Il""fl!\(' "l(lll“ {8 1] I'll"xl“l'"
Deporsitan the bank 16 cam nterest
i Othery tapeaify )
Whit s the tange of prices you have recerved i 19867

Milktish

Ave.age P Ay
lowea ¢ LYY
Fighest Ay

Reason for such pryce vanation?__

- Secondary crop -

81
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15.

16.

Is harvest dune 1o concide with expected higher pnecs?
Yes/no. if no, why?

Do you think there is competition with other species? Yesfo,
If yes, why?

Institutional Parameters

1

-

3.

4.

6.

IR

Arc you a manber of any of the following?

Orgamzatim Name Since when

Fishenies

Association
Cooperative e
What do you think about your present fishenes organization/s?

Benefit derived

Are you willing to bormrow money for any of the followng:
Fann production purposes”
Consumption purposes? _
Children’s educational needs?
Others (spealy)?

What arc your att.tudes/feenngs toward credit or borrowing 1o purchase inputs or make necessary famm renovations?

What son of mmimum gezantec/assurance do you lock for before investing on improving prductios of

Increasing inputs?

Have you ever borrowed maney for fanm production?  Yesmno
Year Souice Amount Collateral

Amonization

Purpuse

How did you come to hue such consultanthechmaan?
How much did 1t cost you and for how long?
What problems have you encountered? __

Have you ever attended any traung course/seminar on fishfanning?
Tramng course/seminar Sponsor

-

'\/"(’l. V[[;r‘ T
When

Have you ever discussed your producton operation with fellow fishlamers?  Yeshio

If yes, elaborate_

Remarks

What costs are involved in obtaiming techmaal information”
Tiem

Have youe
If yes, what arc these?

i wdid you obtain lhﬂc?ig 7

oo, win?

How do you market your produce? __

What problems have you encountered i markesing your produce?

Reference

Date

Interviewer,




Preliminary Results of a Watzr Quality
Baseline Study of Lingayen Gulf

MARY ANN LEAH MAALIWa, NANCY BERMAS?,
RAFAEL MERCADO2 and FLORDELIZ GUARIND

Maaliw, M.A.L., N. Bermas, R. Mercado and F. Guarin. 1989. Preliminary results of a water quality bascline study of
Lingayen Gulf, p. 83-91. 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. Philipy ..c Council
for Aquatic and Marinc Research and Develonment, Los Bsiios, Laguna, and Intemational Center for Living
Aquatic Resources Management, Makati, Metro Manila, Philippincs.

Abstract

A water quality bascline study was conducted in Lingayen Gulf 10 serve as a basis in formulating a general water
quality management plan for the arca. This paper presents initial results of the study based on data collected from 21 off-
shore, estuarine and niver stations between March 1987 and March 1988. General water quality parameters were deter-
mined, namely, hydrogen ion concentration (pH), tempeaature, salinity, transparency, suspended sohds and dissolved
oxygen. Nutrients (nitrite-nitrogen, nitrate-nitrogen and total phosphorus) and heavy metals (lead, zinc, cadmium and
mereury) were also analyzed. ‘The results indicate possible issucs/problems related to silation, domiestic pollution and
cutrophication from increased population/urbanization and various cconomic activities, ‘Three rivers draining into the
gulfl (Patalan, Dagupan and Agno) are decmed important in the formulation of a management scheme. Recommenda-
tions pertinent to the issues identified are briefly discussed.

Introduction arca will serve as one of the inputs in the
formulation of a general water quality man-
This bascline study of Lingayen Gulf was agement plan The study includes examina-

initiated in - response to concern expressed by tion from sclected sites of the following pa-
severad sectors on the deterioration of water ramelers:

quality in the gull” arca. Particular attention . General water quality characteristics
has been drawn to potential stresses gener- such as pH, temperature, salinity,
ated by Land- and water-based cconomic ac- transparency,  dissolved  oxygen
tivities such as mining, agriculture, logging, (DO) and suspended solids (ss);
aauaculture and industrial operations and in- . Nutrient Ievels in water (i.c., nitrite-
creased population density and urbanization nitrogen,  NO-N;  nitrate-nitrogen,
m the coastad zone (especially the Agno-Bued NO3-N: nd total phosphorus, PO4.
Delta). The water quahity profile of the gulf 1),

‘_‘—‘;,\»EIrin‘l;VS\hll‘l.lﬂk‘»l‘rlvl'lﬁﬁlbllrlrlll‘_ University of the Phlippines, Diliman, Quezor, Cuty, Philippines.
BICLARM, MC 10O, Box 1501, Makati, Metro Manila, Philippines.
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. Concentration of heavy metals (ic.,

zinc, Zn; lead, Pb; cadmium, Cd;
and mercury, Hg); and

. Biological oxygen demand (BOD),

coliform and pesticide levels,

This paper presents inttial results based on
data collected from 21 oftshore, estuarine and
river stations  between March 1987 and
March 1988, covering general water guality
parameters, heavy mietals and nutrient levels
(Fig. 1.

Materials and Methods

There were 15 stations for offshore aspects
(located  1,000-1,500 m from the shore or
rivermouthy and six tor river characterization,
Of the latter, three were located at the mouth
(i.c., estuarine) and three, 1,000-2,500 m up-
stream  (re., rniver) of the Patalan-Bued,
Dagupan and Agno Rivers. Information on
the stations regarding existing land-use, veg-

o 1

';'\J\Snoqw Island
q
it

Binabaha
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ineranqgn
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8
o Hundred
o® .
1o ® Islands

@ Woter quanty somprng statin

oy

18
Dewey Island
/\M‘-‘o
It
<")€L€{ngoluyo.- Island

Lingayern

ctation and marine/estuarine communitics in
the vicinity were compiled from previous
studies and complemented by ocular surveys
during the second quarter of 1987,

Quarterly collection of water samples from
the 21 stations started in the third guarter of
1987, Water samples were collected at se:
surface (1 m below surface) and mid-depth
levels, These were stored in well-stoppered
polyethylene bottles and packed in dry ice,
Samples for DO determination were placed in
BOD bottles wrapped in aluminum foil,
Sediment samples were alse collected in
selected stations, stored in glass bottles and
immediately frozen. All samples were col-
lected during high tide which was estimated
using the tide and water current table of the
Burcau of Coast and Geaodetic Survey.

Water quality parameters such as pli, tem-
perature, salinity and transparency were mea-
sured in site. Methods used to determine the
other paramcters were as follows:

Gulf

Damortls

3c
f'aralon -
Hued

Fiver
g an 1
Iver

Fig. 1. Location of the 15 water quahty sampling stabions e Lingayen Gull.



. Suspended solids were determined
using APHA (1976) filtration meth-
ods;

. NO3-N and NO>-N levels were an-
alyzed based on methods in Strick-
land and Parsons (1972);

. Total phosphorous (PO4/PO3) was
determined by digestion and read via
a UV-Vis spectrophotometer (EPA

1976),

. DO was determined by the Winkler
mcthod  (Strickland  and  Parsons
1972),

. Heavy metals were pretrcated fol-

lowing EPA (1979) methods and
read via atomic absorption  spec-
trophotometer,

Results and Discussion

Table 1 gives a summary of existing land-
use and vegetation features, as well as the
marinc/estuarine communities in the vicinity
of the water quality stations. Previous studics
and ocular surveys of the arca confirm the
high density of human settlements 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. Accumula-
tion of solids ranging from biodegradable
wastes  (e.g., paper,  vegetable/meat/tish
scraps, plants) to persistent solids (e, glass
bottles, cans, plastic, rubber) is evident in
these places. Heavy deposition of silt in the
mouth and certain sections of river systems is
apparent.

Table 2 gives a summary of general water
quality parameters in the Lingayen Gulf area
and the water quality standards of the Na-
tional Pollution Control Commission (NPCC
1978) for fresh, marine and cstuarine 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 dry sca-
son, both during the fourth quarter of 1987
and first quarter of 1988,

The pH, salinity and temperature values
are generally within normal limits for marine,
estuarine and river waters, and variations are
apparently due o natural causes. Typically,
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marinc waters have pH ranging from 8.1 10
8.3, whilc estuarine and river pH valucs rangc
from 7.5 t0 8.1 (Reid and Wood 1976). This
is because marine  waters are relatively
strongly buffered and lightly basic. The upper
range of pH=9.9 (for Incrangan during the
first quarter of 1988) is the only valuc outside
the expected ranges. All other pH values are
within NPCC (1978) standards. Salinity val-
ues are typical, being higher during the dry
scason and increasing from river 1o offshore
stations. Temperaturce trends indicate an in-
crease from offshore (o river stations during
the dry scason, and vice-versa during the wet
scason.

During the dry scason, 85% of the offshore
stations had DO levels below the NPCC stan-
dard of >5 mg/l. This improved during the
wel scason with 50% of the offshore stations
meeting the minimum permissible level re-
sulting in a higher mean of 5.27 mg/l. All
estuarine and river stations had DO levels
below the NPCC standard during the wet sca-
son. During the dry scason, cstuarine stations
in Patalan-Bued (3b) and Agno (5b) cxceeded
5 mgl, while Dagupan (4b) consistently
showed DO levels below this standard. This
led 1o a mean level of 5.00 mg/1 for cstuarine
stations during the dry scason. For river sta-
tions (3¢, 4¢ and S¢), only 40% of the dry
scason samplces for two quarters had DO lev-
cls above the NPCC standard. The Agno up-
stream  station  consistently  showed  values
below 5 mg/l. Average DO level for
riverfupstream stations during the dry scason
was 4.0 mg/l. Shallow rivers normally cxhibit
high DO due to turbulence and mixing, and in
uncontaminated 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-
tively low transparency values. The highcst
values were 4.8 m (Binabalian Point) and 3.0
m (Cangaluyan) during the dry and wet sca-
sons, respectively, All river and estuarine
stations cxhibited transparency rcadings be-
low the NPCC standard of >1.0 m during
both wet and dry scasons. For offshore sta-
tions, 60% had rcadings below the NPCC



Table 1. Characieristics of water quality sampling stations in Lingayen Gulf.

Marine/estuarine Other physical
Stations [Land use Vegetation communities structure
l.  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
fishpond sparsc mangrove, nipa
4. Dagupan River, including offshore Residential, agricultural, Coconut grove, mangrove, Mangrove Porn, dock
industrial, fishpond, nipa
commercial center
5. Agno River including offshore Residential, agricultural, Coconut grove, grass, Mangrove Bridge
fishpond mangrove, nipa
6. Sual Bay, including Portugese Point Residential, agricultural Coconut grove, grass Coral reef Pon, dock, tower
7. Lucap Bay Residential, fishpond Coconut grove, grass Mangrove Port, dock, tower
8. Hundred Islands Residential Coconut grove, grass Coral reef Reson, port
9. Coliat Residential, agricultural, Coconut grove, mangrove Mangrove None
fishpond
10.  Incrangan Residential, agricultural, Coconut grove, mangrove Mangrove None
fishpond
I1.  Cangaluyan Island Residential Coconut grove, grass Coral reef, scagrass Reson
12, Sta. Rita Agricultural, fishpond Coconut grove, mangrove Mangrove Oyster farm, salibeds
13.  Dewey Island Residential, fishpond Coconut grove, grass Scagrass Pont, dock, tower
14, Silaqui Island Residential Coconut grove, grass Coral reef, scagrass None
15.  Binabalian Point Residential Coconut grove, grass Coral reef, scagrass Por, dock, tower

98



Table 2. Summary of general water quality parameters in the Lingayen Gulf arca as compared to selected water quality standards for fresh, marine
and estuarine waters suitable for "contact recreation” and "fish/shellfish growth".

Parameter Suation Wet scason2 Dry scasonb Water quality
Range Mean Range Mean standard¢
Depth (m) Offshore 1.5 - 18.0 7.2 0.5 - 9.0 3.6 -
Estuarine 1.5 - 3.6 2.6 2.0 - 4.0 34
River 3.0 - 3.6 33 1.0 - 1.5 39
pH Offshored 8.0 - 8.3 8.1 7.6 - 9.9 8.0 6.5-8.5
Estuarince 79 - 8.1 8.0 7.5 - 8.3 79
River 79 - 8.1 8.0 73 - 8.4 7.9
Salinity Offshore 12.0 - 36.0 29.6 320 - 35.0 33.4
(0r00) Estuarine 3.0 - 26.0 14.5 190 - 34.0 29.7
River 0 - 25.0 12.8 4.0 - 320 19.3
Temperature Offshcie 29.0 - 33.0 309 277 - 320 28.7 Not to exceed 30C
©C) Estuarine 30.0 - 32.0 30.5 280 - 31.2 28.8 from natural
River 28.0 - 32.0 29.5 274 - 31,6 295 tempcrature
Dissolved Offshore 2.85 - 6.94 5.27 1.77 - 6.20 4.46 250 mgA
oxygen (mg/l) Estuarine 3.64 - 4.46 4.20 3.48 - 6.14 5.09
River 3.54 - 4.75 4.14 136 - 7.67 4.00
Suspended Offshore 486 - 7219 1828 1312 - 5566 1714 Total solid < 2,000
solid (mg/) Estuanne 217 - 1136 564 629 - 2993 1701
River 78 - 1110 362 223 - 1733 1009
Transparcncy Offshnre 03 - 3.0 0.9 0.2 - 4.8 1.0 2 1.0 m measured by
(m) Estuarine 0.3 - 0.5 0.4 0.2 - 0.5 03 Sccchi disk
River 0.3 03 .2 - 0.5 0.3

4 Third quarter 1987.

b Founh quarter 1987 and 1st quarter 1988,
€ From NPCC (1978).

d 1,000-1,500 m off the coastline.

¢ Mouth of rivers.

£1,000-2,500 m upstream from river mouth.
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standard during the two quarterly samples for
the dry scason. Transparency valucs can be
corrclated with the amount of suspended load
carricd by the water column, and generally
incrcase from river/cstuarine arcas (o the
open sca. Rivers with relatively high current
velocity have relatively high tourbidity due to
scouring and resuspension of bottom sedi-
ments. Strong tidal currents have the same cf-
fect for coaslal arcas, especially where sub-
stantial inputs of silt and finc-grained parti-
:les from crosion-prone arcas exist.

The level of suspended solids is relatively
high throughout the gulf. Offshore stations
ncar the vicinity of river discharges (c.g.,
Patalan-Bued, Dagupan, Agno, Sual, Incran-
gan, Coliat and Sta. Ritay generally exhibited
higher suspended  solid  levels  although
maximum values were observed in Bewey
which supposedly is remote from zuch dis-
charge point, Possible sources ol these solids
include particles from crosion-prone areas,
chemical and mechanical weathering ol rocks
and scouring of the substratum during periods
of high tidal current velocities. Other possible
sources are discharges ol domestic sewage as
well as cffluents from commercial and in-
dustrial establishments, The presence of Targe
amounts of suspended solids, as in the case of
most of the stations examined, decreases wa-
ter transparency and reduces DO levels due to
decomposition ol organic matter.

Table 3 gives the average nutrient levels
(NO2-N, NO3-N, PO4-3) in the 21 stations
during the three guarterly sampling periods.
The ranges in mean values were (0.18-34 g/l
(or nitrite, 0.92-26 pg/t for nitrate and 3.27-
118 1e/l for phosphate. These levels are rela-
tively high although NPCC has not set defi-
nitc  limits/standards  for  thess nutrients,
stating only that these should "not be present
in amounts as to cause deleterions or abnor-
mal biotic growth” (NPCC 1978). We note,
however, that EPA (1979) standards pre-
scribe a maximum allowable concentration ol
0.1 pg/l for total P in coastal waters, Possible
sources of high nutrient levels include do-
mestic cffluents and leaching from the soil
and organic/inorganic fertlizers from farms
and fishponds. For most of the stations, nulri-

ent levels were highest during the third
quarter which was the rainy or wet scason,

Concentration of heavy metals (i.c., Zn, Pb
and Cd) in water for sclected stations is given
in Table 4. The maximum perinissible levels
based on NPCC (1978) standards arc 2.0 mg/l
for Zn, 0.05 mg/!l for Pb and 0.01 mg/l for
Cd. All stations sampled gave zine levels way
below the NPCC limit. For lead, Silagui (the
control station) consistently gave ihe highest
levels which exceeded the NPCC standard.
Lead levels also exceeded the standard in the
Patalan and Dagupan mouth stations in July
1987 and in the Agno station in April 1987.
In the case of cadmium, only the Agno and
Dagupan upstream  stations in July 1987
showed values below the NPCC limits.

Examination results of mercury concentra-
tions in sediments at sclected stations in the
Lingayen Gulf arca arc given in Table 5. At
present, mercury is detected in the sediments
i Patalan, Dagupan, Agno and cven in
Silaqui, the control station supposed to be far
from river mouths which potentially carry the
metal. Since NPCC has not determined per-
missible limits for mercury in scdiments, the
data obtained are presented solely for docu-
mentation purposcs.

The analysis of heavy mctals was made
because ol historical episadic cases of con-
lamination from the mining activitics in the
upstream arcas, Health risks invelved in the
presence of mercury in living systems are duc
to the methylation process it undergoes in the
marine ccosystem and its potential for bio-
magnification. Many cases of contamination
have been documenied where the original
source of mercury has ccased for several
years and the metal is no longer detected n
the water colunm, However, sediments being
rood sinks of pollutants may still coatain
mercury showing its persistence over a long
period. In some cases, bioturbation con-
tributes 1o the resuspension of mercury in
walter from Lime to time.

Conclusion and Recommendations

The significance of maintaing good water
quality in the arca cannot be overemphasized



Table 3. Average nutrient levels (Hg/) at selected stations in Lingayen Gulf (1987-1988).

Nitrite (NO2-N) Nitrate (NO3-N) Phosphate (PO4-3)
Station 1987 1988 1987 1988 1987 1988
Station no. 3dQ 4thQ 1stQ 3rdQ 4thQ 1st Q 3rdQ 4thQ 1stQ
A. Offshore
Agoo 1 4.56 0.18 0.92 1.81 0.92 2.08 31.85 7.48 15.6
Damortis 2 11.56 0.18 1.34 1.81 0.92 232 38.38 17.19 57.62
Patalan Offshore 3a 7.58 018 2.27 4.51 0.92 1.39 745 13.78 6.93
Dagupan Offshore 4a 8.74 1.44 1.18 7.34 1.01 5.04 7.93 6.29 9.27
Agno Offshore Sa 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 22.01 270 0.92 16.61 270 3.18 48.44 5.90 6.23
Hundred Island 8 7.58 0.18 0.92 6.15 0.92 4.19 117.80 4.30 15.92
Coliat 9 34.20 2.70 261 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 4.08 730 23.83 7.62 23.59
Dewey Island 13 16.70 0.18 1.26 8.39 0.92 2.85 6.49 533 4.10
Silaqui Island 14 4.56 0.18 1.09 2.08 0.92 513 29.61 3.27 723
Binabalian Point 15 6.07 0.18 0.92 3.42 0.92 429 32.18 3.55 11.17
B. iistuarine
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 - 11.93 294 - 270 476 - 17.06 23.87
C. River
Patalan Upstream 3c 5.31 0.18 6.73 13.62 0.92 6.15 9.70 37.03 3.54
Dagupan Upstrcam 4c 1574 20.02 4.22 16.04 7.29 25.51 63.75 39.43 12.58
Agno Upstream 5c - 27 1.60 - 0.92 3.28 - 10.81 15.73
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Table 4. Heavy metal concentrations in water (mg/1) at sclected stations in the Lingayen Gulf arca?

Sampling data/ Patalan River Dagupan River Agno River Silaqui Island
heavy metal Mouth  Upstream Mouth  Upstream Mouth  Upstream (14)
(3b) (3c) (4b) (4c) (5b) (5¢)

April 1987
7n <0010  <0.010 <.010  <0.010 0.014
Pb <1.00 <1.00 2 27 3.33
Cd 0.030 0.014 0.310 0.030 0.060

July 1987
/n <0.010  <0.010 <0.010  <0.010 0.036 0.010 <0.010
Pb 1.77 2.08 2N <1.00) <1.00 <1.00 5.21
Cd 0.052 0.040 0.040  <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/l for Zn, 0.05 mg/l for Pb and .01 mp/l for Cd.

Table 5. Mercury concentrations (mg/l) in sediments at sclected

stations in the Lingayen Gulf area

Station

Mercury levels (ppm)

(3a) Patalan River offshore
(3¢) Patalan-Bued River fork
(4a) Dagupan River offshore

(4c¢) Dagupan River-Market arca

(5a) Agno River offshore
(14) Silaqui Island

<0.10
<0.10
<().22
0.32
<0.10
0.24

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 point of
vicw of both cconomics and human safcty.
The initial results of this study gencrally 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 scctions ol rivers are
above the NPCC limits. These results indi-
cated the need for consideration and resolu-
tion of issues on siltation from mining activi-
tics and denuded upland arcas, poltution from
domestic refuse and sewage and  pollu-
tion/cutrophication from agriculture  and
aqnaculture runoff and cffluents from com-
mcrcial operation.

Siliation requires massive efforts to refor-
est denuded upland arcas. Thus, there is a
nced to: identify priority arcas for rchabilita-
tion; conduct information/education  cam-

paigns to raisc awarcness of thc problem;
mobilize support for reforestation programs;
rcforest and sustain sccondary growth in
critically croded arcas; and devise a system
for monitoring upland resource uscs. For
mining activitics, there must be continuous
and total containment of mince tailings in
dams which nceds frequent monitoring o
prevent spillage or breakdown. Some mining
companics have initiated conversion of tail-
ings into hollow blocks which has reduced
the amount of tailings and increased liveli-
hood opportunitics in the uplands. Encour-
agement of similar efforts is in order. Mincs
must also consider increasing the quantity of
solids recycled as sandfills and developing/
designing chemical treatment procedures for
their pondwater tailings.

Pollution from domestic sources empha-
sizes the need to develop integrated solid
waste and sewage disposal systems, particu-
larly for the highly populated arcas in the



Agno-Bued Delta. Morcover, the following
appear to be in order:

. Information/education campaigns to
highlight the necessity of proper
wasle disposal;

. Creation of buffer zones along rivers
and coastal arcas where dumping of
wastes is prohibited; and

. Formulation and implementation of
proper land usc, delincating residen-
tial and other onshore activitics.

The proper use of fertilizers by farmers
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and fishpond operators needs to be improved
further via cffective extension services. Ways
to reduce dircct discharge into watcrways of
“enriched” effluents need particular attention,

Overall, there is the necessity for intensive
and cxtensive monitoring of potentially haz-
ardous chemicals and cnvironmentally sig-
nificant physico-chemical parameters on a
regular basis. Development of the capabilitics
of agencices or academic institutions in the re-
gion to cnable them to conduct these studics
descrves proper consideration.
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Abstract

This paper presents background information on land use

pattems in the coastal provinces and municipalitics adjoin-

ing Lingayen Gulf. Geographic, climatic, hydrogeologic and related information are also presented, based on unpub-
lished data and studices available in the files of the llocos Regional Development Council-National Economic Develop-

ment Authority (IRDC-NEDA Recgion 1), as collated from th

agencies in the arca. Development concems and relevant

¢ various local units and regional offices of govemment
recommendations identified center around water quality, con-

flicting resource use, socioeconomic and cultural and institutional/legal issucs.

La Union and Pangasinan

The coastal provinees, La Union and
Pangasinan, bordering Lingayen Gulf are sit-
uatcd on the northwestern coast of Luzon or
on the southern portion of Region 1 (Fig. 1).
They arc bounded by the province of Ilocos
Sur in the north; the provinces of Benguct
and Nucva Vizcaya in the cast; the province
of Nueva Ecija in the southcast; the provinces
of Tarlac and Zambales in the south; and the
South China Sca in the west. These provinces
fall within latitudes 15040' o 16055' north
and longitudes 119045' 1o 120055' cast, and
arc approximately 200 km north of Manila.

Pangasinan and La Union arc basically
agricultural provinces where rice production

and fishing arc important cconomic activitics.
They are considered relatively advanced
compared to other provinces in the region
because of facilitics or activitics like food
processing, cold storage, minc warchousing,
oil depot, cottage industrics and tourism. San
Fernando, the provincial capital of La Union,
is the administrative center of the region,

Physical Characteristics
Land area
La Union has an arca of 1,493 km2. Of

this arca, 68% (1,020 km?2) is classificd as
alicnable and disposable, while the remaining

“National Economic Development Authority (NEDA) (Region 1), Don Pedro Bldg., Pagdaraoan, San Femando, La

Union, Philippines.
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Fig. 1. Region I and the coastal municipalities bordering Lingayen Gulf.

32% (473 km2) arc public forest lands. On
the other hand, Pangasinan has an arca of
5,368 km2, with 3,721 km2 (69%) considered
as alicnable and disposable and 1,647 km?2

(31%) as public forest lands. The total area of
the coastal provinces of Lingayen Gulf is
6,861 km2 making up 53% of the total arca
of Region 1.



Topography

The topography of Pangasinan is generally
flat with some hilly/mountainous arcas at the
castern (Cordillcra mountin ranges) and
western (Zambales mountain) portions with
slopes ranging from 18% to more than 30%.
An arca of 3,998 km2 or 74% of the arca of
Pangasinan is covered by 0-18% slope. The
remaining 1,370 km2 have slopes of more
than 18%.

The provincee of La Union consists of lands
generally level to undulating andfor rolling
with the hilly/mountainous portions concen-
trated in the intermediate hillsides of (he
Cordillera mountain ranges. About 516 (763
km2) of the arca has 0-18% slope. The west-
ern border is a coastal plain of raised coral
and alluvium (sand/clay) deposited by flow-
ing water and overlaying older sediments.
This irregular coastal plain is narrowest south
of Damortis, Sto. Tomas, and widest in the
noirth at Balaoan, where it extends almost 15
km intand from the South China Sca. The
castern portion is predominantly mountainous
(but lower in contour than the Cordillera
mountain ranges of Benguet and Mountain
Province) with a lincar north and south ar-
rangement. The highest peak in the provinee
is in the municipality of Bagulin with an cle-
vation of 366 m above sca level, Other areas
with an clevation of more than 240 m are
found in San Gabricl and Burgos. The re-
maining 730 km2 have slopes ranging from
18% to more than 309,

Climate

The Hernandez climate type classification
of the Philippine Astronomical, Geophysical
and Aumospheric  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 castern portion and the whole
province of Pangasinan is dry. The arid cli-
maic is best described by the range of the Q
values from 1.00 1o 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
valucs ranging from 0.60 to less than 1.00.
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Rainfall

The total annual rainfall in Pangasinan is
2,409 mm with a monthly average of 201
mm. Maximum rainfall is observed during
August with 2 rainfall mcan of 582 mm,
while minimum rainfall occurs in January
and February with a mean of 8 mm and 13
mm, respectively.,

In La Union, the total annual rainfall is
2,335 mm, with a monthly average of 195
mm. Maximum rainfall is obscrved in August
with a rainfall mean of 643 mm, while mini-
mum rainfall with & mean of 4 mm is ob-
served in January.

Temperature

The mcean annual air temperature  in
Pangasinan is 27.30C. April and May are the
hottest months with mean temperature of
28.90C. La Union has a mean annual air tem-
perature of 25.80C. The average maximum
temperature is 230C while the average mini-
mum is 190C. The coolest months are from
August to February. May and April arc the
hottest months with 29.10C and 28.60C,
respectively.

Typhoon

The coastal provinces of Lingayen Gulf
are shiclded from the northeasterly winds by
the Cordillera mountain ranges, and o some
extent, from the Pacific trade winds by the
Sierra Madre mountains. Typhoons or tropi-
cal cyclones frequently pass the arca during
the southwest monsoon period.

Water resources

Precipitation is the source of all surface
and subsurface water of the coastal provinces
of Lingayen Gulf. These arc distributed
mainly by the rivers found in the arca. Table
I gives the location, origin and drainage
location of the rivers in La Union and
Pangasinan,

Regarding ground water, La Union can be
divided into two categorics, namely: (1) the
shallow well arcas, where the recommended
depths arc not greater than 20 m and the static
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water levels are generally within 6 m below
ground surface; and (2) the deep well arcas,
where the recommended depths arc greater
than 20 m and the static water levels usually
cxceed 6 m below ground surface. On the
other hand, Pangasinan can be divided into
three ground water categorics: the two types
of well arcas above and the ditlicult arcas,
where ground water depths vary considerably
and about 25 yicld nonproductive bore-
holes.

Shallow well arcas generally consist of
recent geologic formations with slopes rang-
ing from (1o 3% . Most of these arcas (such
as alluvial and coastal plains and river val-
leys) are located at clevations within 50 m
above mean sea level, Compared to deep
wells with the same discharge and location,
shallow wells are less susceptible to saltwater
intrusion and can casily be safeguarded from
bacterial pollution. However, they may not be
resistant to the effects of fertilizer and pesti-
cides, particularly when  constructed  near
riceficlds.

Deep well arcas are generally sedimentary
formations, 905 of which arc walter carriers.
These are usually located in slopes reaching
up to 10% and at elevations of more than 50
m above mean sca level. The waters from
deep wells are generally good However, care
must be exercised in limestone formations
where calcium carbonates are the major con-
stitnents, The aquifers are susceptible to pol-
lution caused by activitics of human beings,
animals and others because the geologic for-
mation normally has solution channels/caves
where  water  (lows  as underground
crecks/rivers, Such formation, therefore, has
no considerable filtraton and/or purifying
propertics.

Difficult arcas have varying slopes, cleva-
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 arc so arranged
and sized that only a negligible amount of

ater can move (i.c., their primary perme-
abilitics are near zero). Springs are generally
found in these difficult arcas. Although
springs may have a minimal yield, they may

be the only viable source in such arcas.

Shallow well arcas arc found along the
coastal towns of La Union, whilc the deep
well arcas arc found in the hilly/mountainous
towns of the province. The static watcer level
in La Union ranges from 0.3 to 20.7 m below
ground surfacc, while the average provincial
static water level is 5.6 m below ground sur-
face. The average discharge of the wells in La
Union is 0.58 I/sccond and the average well
depth 1s 21.2 m. About 500 km2 or 33% of
the provincial arca is shallow weli arcas,
Deep well arcas occupy 993 km?2 or 67%.
The static water level for deep well arcas in
La Union is greater than 6 m,

Shallow well arcas occupy the central por-
.on of Pangasinan, while dcep well arcas arc
found in the castern and western tips of the
province. The difficult arcas arc found in the
southwestern portion (Zambales mountiin),
The static water level ranges from (1.3 1o 26
m 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/sccond. About 48%
(2,580 km2) of the provincial arca arc shal-
low well arcas while 39% (2,100 km2)  arc
decp well arcas. The remaining 13% (688
km<) arc difficult arcas,

Natural drainage, which refers to the fre-
guency and duration when the soil is free of
saturation, is a required factor in evaluating
sotl suitability for both agricultural and urban
development.

Table 1 gives the 11 rivers which drain
into the coastal provinees of Lingayen Gulf.

Internal drainage is moderate (duc to good
seepage) in arcas of sandy soils, However, in
clayey arcas, drainage is poor causing the soil
to have poor permeability and infiltration.
Occasionally, hecause of flat topography in
some parts of the area, cxternal drainage
problems occur such as surface runoff accu-
mulation, river flooding and scasonal/ tidal
flooding during heavy rains and typhoons.

Land Capability Classification

Land capability classification for crop pro-
duction, human scttlements, forcsry and
wildlife conservation, and fishfarming is an



Table 1. Rivers in La Union and Pangasinan.
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Name of river Location

Maragayap Bacnotan, La Union
Baroro Bacnotan, L.a Union
Naguilian/Bauang Bauang, La Union
Aringay Aringay, La Union
Bued San [‘abian, Pangasinan
Mitura Dagupan City

Agno Lingayen, Pangasinan
Alaminos Alaminos, Pangasinan
Balingasay Bolinao, Pangasinan
Balincaguin Agno, Pangasinan
Dasol Dasol, Pangasinan

important guide for development planners
and farmers in the arca. The land capability
classes arc as follows:

1.  Classes A, B and C - arcas suitable
for intensive crop production and
human sculements  with  0-15%
slope;

2. Class D - arcas suitable for limited
cultivation and human scttiements
with slopes ranging from 0-8% and
15-25%;

3. Classcs L and M - arcas suitable for
forest production and limited graz-
ing with slopes 0-3% and 25-40%:;

4. Classes N and Y - arcas suitable for
forestry/watershed and wildlife con-
servation with slopes of 20% and
above; and

5.  Class X - arcas suitable for fish-
farming, salt production and wildlife
conservation with 0-1% slope.

In Pangasinan, classes L and M occupy the
largest arca with 3,082 km2; followed by
classes A, B and C, 2,059 km?2; class D, 154
kmZ2; and class X, 74 km2,

In La Union, classes L and M occupy the
largest arca with 1,152 km?2; followed by
classes A, B and C, 308 km2; class D, 21
Km2; classes Nand Y, 9 km?; and class
X,3 km2,

Environmentally Critical Areas

The arca of severely erodable portions in
Pangasinan consists of 958 km2 or 18% of

Origin Drainage location
Santol, La Union South China Sea
San Gabriel, I.a Union South China Sea

Lingayen Gulf
Lingayen Gulf
Lingayen Gulf
Lingayen Gulf
Lingayen Gulf
Tambac Bay
South China Sea
South China Sea
Dasol Bay

Benguet Province
Tuba, Benguet Province
Benguet Province
Benguet Province
Benguet Province

Sual, Pangasinan

Bani, Pangasinan
Mabini, Pangasinan
Burgos, Pangasinan

the arca of the province; in La Union, 392
km2 or 26% of the province's arca.

On the other hand, scverely floodable
arcas in Pangasinan cover 297 km2 or 6% of
the total arca of the province and in La
Union, 103 km2 or 7% of the arca of the
province (Fig. 2).

The water quality in the coastal provinces
of Lingayen Gulf, specifically in the coastal
part of Pangasinan (Fig. 3), is affected by
siltation from the mining operations within
the upper reaches of the Agno and Bued
Rivers (Fig. 4). The river bottoms arc made
shallow duc to silt deposits. This ultimately
causcs banks to overflow resulting in de-
structive floods. Siltation in the paddics has
caused cementing action on the soil layers
within the root zone of plants. The complete
cessation of soil acration enhances the for-
mation and accumulation of toxic com-
pounds. This causes the death of soil mi-
croorganisms that are beneficial to plant life
and the stunted growth and eventual death of
paddy rice in arcas with thick sediments.

Another factor which creates siltation in
the arca is soil crosion. Soil erosion docs not
only occur within the two coastal provinces,
but also within the province of Benguct
where the upper reaches of the river basins of
Agno, Bucd, Aringay and Naguilian/Bauang
are located. It is commonly caused by forest
denudation and land-use abuses like illegal
forest occupancy, illegal and legal logging
and fuel wood production.
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The Coastal Municipalities
Adjoining Lingayen Gulf

Within Pangasinan and La Union, 17 mu-
nicipalitics and onc city are located along the
coastal arca bordering Lingayen Gulf (Fig.
3).

In Pangasinan, the tcn municipalitics arc
Bolinao, Anda, Bani, Alaminos, Sual,
Labrador, Lingayen, Binmaley, Mangaldan
and San Fabian; and the only city bordering
the gulf is Dagupan. These units cover a total
land arca of 1,252 km?2 which is 23% of the
total land arca of Pangasinan.

The seven municipalitics in La Union arc
Rosario, Sto. Tomas, Agoo, Aringay, Caba,
Bauang and San Fernando. These cover a to-

Q Very high pollution, national extremes
wiih 9rove 1mpocts

&\\@ High pollution with negligibla impacts
[Il]lI]lTl]J Voderate pollution with skight impacts
E':.'.:I LOow pollution with negho* .a 1mpacts
C::::] No or only ‘-n~2, of onthropogenic polkstion
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tal land arca of 503 kmZ2 or 34% of the total
land arca of the province.

Land Classification and Use

As of Junc 1987, the certificd alicnable
and disposable lands (A and D) made up
most of the land in the coastal municipalitics
of Pangasinan and La Union, Tables 2 and 3
show the status of land classification in the
coaslal municipalitics of both provinces.

Basced on the existing gencral land use
criteria of the Burcau of Forest Development
(now the Forest Management Scclor), the
coastal municipalitics have six different land
uscs, namcly:
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Table 4. Existing land use (kn12) in the coastal municipalities of Pangasinan bordering Lingayen Gulf.

Coastal Built-up
municipality Land arca arca Cropland Grassland Shrubland Wetland
San Fabian §1.3 32 379 31.0 - 9.2
Mangaldan 41.0 9.6 28.9 - - 2.5
Dagupan City 43.6 6.5 1.8 - - 253
Binmaley 50.3 1.5 21.8 - - 27.0
Lingayen 47.3 43 28.2 - - 14.8
Labrador 183.0 0.8 147 133.9 29.2 4.4
Sual 159.0 0.5 49.8 100.8 6.4 1.5
Alaminos 166.8 4.8 110.0 433 2.0 6.7
Bani 152.7 2.5 56.9 52.1 224 18.8
Anda 90.8 0.7 49.3 15.5 . 210 43
Bolinao 2358 1.0 59.8 349 139.6 0.5
Total 1,251.6 35.4 469.1 411.6 220.6 115.0
% of total 100.0 2.8 3715 329 17.6 9.2
Source: Bureau of Soils.
Table 5. Existing land use (ka) in the coastal municipalities of La Union bordering Lingayen Gulf.
Coastal land Built-up .
municipality arca arca Cropland  Grassland  Shrubland  Woodland ~ Wetland
Rosario 70.0 1.2 334 329 2.5 - -
Sto. Tomas 324 1.0 17.7 43 26 - 6.8
Agoo 514 49 30.0 1.6 7.4 - 1.5
Aringay 122.] 3.8 29.3 313 282 16.2 13.2
Caba 48.6 1.6 15.6 18.7 127 - -
BBauang 71.6 4.4 10.5 9.9 40.2 - 6.6
San Femando 106.9 14.3 25.4 36.8 28.6 - 1.8
Total 503.0 312 161.9 141.5 122.2 162 29.9
% of total 100.0 6.2 322 28.1 243 3.2 5.9
Source: Bureau of Soils.
Development Issues and categorized into: (1) water quality, (2) con-
Recommendations flicting uses of marinc and coastal resourccs,
(3) sociocconomics and culturc and (4) insti-
The issucs relevant to the sustainable de- tutions/laws. Tables 6 to 9 claborate on these

velopment of the coastal zonc resources of issues as well as on the short- and long-term
the Lingayen Gulf arca 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 Junc
1987.

Coastal Land Centified Classified lands
municipality arca alicnable and (km2) * Fishpond
(km?2) disposable land Total Timberland development
(Aand D) (km?) (A and D))
Bolinao 235.8 184.3 515 48.0 35
Anda 90.8 83.8 7.0 7.0 -
Bani 152.7 114.8 37.8 37.8 -
Alaminos 166.8 164.8 1.9 0.6 1.4
Sual 159.0 96.8 62.2 62.2 -
Labrador 183.0 34.8 148.2 148.2 -
Lingayen 473 473 - - -
Binmaley 50.3 50.3 - - -
Dagupan City 43.6 43.6 - - -
Mangaldan 41.0 41.0 - Co- -
San [abian 81.3 81.3 - - -
Total 1,251.6 942.8 308.6 303.8 49
% 10 total 100.0 75.3 247 243 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 municipalities of La Union bordering Lingayen Gulf as of March
1988.

Coastal Land Centificd Classified lands
municipality arca alicnable and (km2) National
(kin2) disposable land Total Timberland park
AadD)  km?)(Aand D)

Rosario 70.0 66.0 4.0 40 -

Sto. Tomas 324 29.5 29 29 -

Agoo 514 . 37.2 14.2 12.0 2.1

Aringay 122.1 39.2 82.9 829 -

Caba 48.6 43.9 4.7 47 -

Bauvang 71.6 65.6 6.0 6.0 -

San Femando 106.9 97.9 9.0 9.0 -

Total 503.0 379.3 123.7 121.5 2.1

% 10 total 100.0 75.4 24.6 242 0.4

Source: Bureau of Forest Development (Region I).

1. Built-up area - residential, commer- 5. Woodland - shrublands and forest
cial, institutional, industrial and lands; and
utility areas; 6. Wetland - swampy arcas, saltbeds,
2. Cropland - land planted to seasonal 232?8:(?:' mangroves and - rivers/
ial ; : -
and annual/perennial crops Tables 4 and 5 show the existing land uses
3. Grassland - pasturclands; in the coastal municipalities of Pangasinan

4. Shrubland - lands planted to bam- and La Unior.. Cropland accounts for the
boos and shrubs; largest arcas in both provinces.



Table 6. Management issucs and recomrendations relevant to water quality in the Lingayen Gulf area.

Specific issues

Short-term

Strategies, programs and projects

Long-term

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 camricd downstream and
settled at ricefields and irrigation
canals and/or discharged in Lingayen
Gulf.

Accelerated erosion due to forest
denudation, vegetable "truck” gardening
and urban expansion in the gulf's up-
land watershed.

Increased urbanization within the
coastal zone, especially within the
Agno-Bued delta, has caused pollu-
tion 1o major river systems duce to
inadequate arcawide drainage and
sewerage syslems.

Intensificd farming within the
Pangasinan basin arnd the usc of
technology packages involving the
usc of chemicals will adversely
affect water quality and salinity
levels in the coastal zone. The
expansion of irrigation facilitics
may lead to a significant diversion
of freshwater from the coastal zonc,
resulting in the decline of fish-
eries production and increased sali-
nization of lowlands.

Uncontrolled human activities have
resulted in the deterioration of
water quality in the gulf.

Periodic monitoring of the mainicnance
of tailings ponds to ensure their continued

usefulness; treatment of mine wilings 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 ferulizers
for crop production; identifying environ-
mentally sound ways of silt disposal

or recycling from irrigation canals and
ditches.

Promoting proper use of environmen-
1ally acceptable pesticides/chemicals;
more farm testing on the use of organic
and inorganic fertilizers; proper scwer-
age treatment and disposal; continuous
water quality studics: 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 arcas within the watershed.
Assisting concerned local govern-
ment units in increasing their admi-
nistrative and fiscal capability to
plan and implement an cffective
urban development program, with
costcffective waste disposal re-
cycling as a major system compo-
nent.

Preparing an environmental impact
assessment for major dam and irmi-
gation projects within the water-
shed of rivers linked to Lingayen
Gulf.

€01



Table 7. Management issues and recommendations relevant to conflicting resource uscs in the Lingayen Gulf coastal zone.

Specific issues

Strategies, programs and projects

Short-term Long-term

[

Increascd tourist arrivals in places of
interest (see Fig. 6) in the gulf arca may
generate more wastes and cause destruction
of marine resources, especially coral reefs.

Port development may increase traffic

of interisland and occan-going vessels

in the gulf and may affect water

quality duc to increased incidence of

oil waste discharge and other ship-
related wasles.

Conversion of swamplands and fishponds
into urban uses (Agno-Bued delta),
impairing their ccological value as
breeding and feeding grounds for fish
and other aquatic organisms.
Overexploitation of the fisheries
resources in Lingayen Gulf has resulted into
low biomass/stock densities, low

catch rates/income levels and increased
competition/conflict betweern and among
municipal and commercial fishermen.

Coral reef degradation has resulted in
the breakdown in the reef structure,
causing the decline in productivity.

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 purposcs.
Enforcing appropriate regulations regarding

dumping of ship wastes in ncarshore arcas;

preparing contingency measures for possible

oil spills from oil nkers.

Enforcing environmental impact assessment

to future conversion of wetlands especially
within the Agno-Bued delta; expanding revege-
tation of mangrove forests within the gulf arca,

Preparing  comprchensive  area-
wide land use considering the eco-
logical values of natural resources
within the Agno-Bued delta.

Regulating fishing effort by establishing

“open and closed” scasons for fishing

operations and regulating the number of
commercial fishing hoats; 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 1o patrol coastal areas; building/support-

ing fishermen's organizations to actively parti-
cipate in coastal management. Eswblishing a CRM
council for Lingayen Gulf.

Rehabilitating scagrass beds; cducating

fishing communities on the effects of blast and
cyanide fishing through massive multimedia
approach; sctting up artificial habitats 10 remove
pressure from natural reefs: replanting mangroves
in affected arcas to check erosion.

Increasing opportunity cost in other
sectors of the cconomy,

Initiating coral wransplantation ex-
periments.

yul
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Table 8. Sociocconomic and cultural issues relevant to sustainable development of the coastal resources of Lingayen

Gulf.

Specific issues

Strategics, programs and projects

1. Many fishermen and other ceczpaticnal
groups along Lingayen Gulf overexploit
the coastal resources.

2. Sustenance fishennen of Lingayen Gulf
generally suffer from underemployment
and low income.

3. Cultural degradation is gradually being
manifested in coastal communitics.

4. ‘There is low environmental awarencss

among the coastal populace regarding
proper utilization of coastal resources.

Information campaign on family planning methods with
feedback mechanisms 10 assess their effectivity; setting
up cmployment activitics other than fishing such as
cottage industries, backyard agriculure, livestock
raising, tourism and aquaculture.

Setting up arca-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  aliemative  livelihoods  to  fishermen;
intensifying nonformal education programs; counter-
acting negative cffects of media by promoting and
properly developing and enriching indigenous culture;
cnforcing  laws  against illegal practices; passing
barangay and municipal ordinances on the conduct of
persons (c.g., tourists) and activitics.

Including environmental subjects in school curriculs;
multimedia campaign such as on radio, tv, posters and
billboards; setting up habitat restoration projects such as
antificial reefs, sanctuarics, mangrove reforestation and
coral and  scagrass to increase
cnvironmental awareness.

transplantation

Table 9. Legal and institutional issues relevant 10 sustainable development of the coastal resources of Lingayen Gulf,

Specific issucs

Strategies, programs and projects

1. Limited awareness and knowledge of CRM by the
local govermnment units concemed.

rJ

Limited support from the local govemment units
on activities refated to the preservation of coastal
resources.,

Poor implementation of existing laws and policies
regarding fishing activities, particularly illegal fish-
ing, duc 10 lack of cqual application of laws; lack of
clear definition of the responsibilities of agencices
(law enforcers) involved in the protection of castal

resources; and absence of facilities to protect coastal
resources and (o apprehend blasters.

Lack of integration among agencies, resuliing in over-
lapping of functions and programs.

Absence of guidelines, laws or policics on scafarming
at the national and local levels,

Promoting awareness and education on proper CRM
at all levels of the govemment through trainings,
community organizations, clc.

Providing altemative livelihood assistance to fisher-
men, which includes an inventory of available
resources in the arca; suppon scrvices like market
and credit; and encouragement to local eatreprencurs
to support fishermen.

Strictly enforcing laws and policies against illegal
fishing practices; providing facilitics to law enforcers
to protect coastal resources.,

Clearly defiming the agencics' role, functions, juris-
diction and resources to climinate duplication and
confusion among fishermen.
Piloting policies made by the local govemment
units at the barangay level,
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Abstract

Onc of the ways by which man responds to the various factors that impair the productivity of the coastal ccosystems
is the establishment of artificial reefs. These man-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 panicular). The popularization of antificial reefs in the gulf, coupled with the
absence of a govermment policy on these projects, raises several issues on the: (1) siting, proper use, ownership and man-
agement of antificial reefs; (2) adoption of appropriate technology in constructing, monitoring and planning; and (3) de-
velopment of intersectoral coordination and linkages to avoid conflicts of interests. Major recommendations 1o resolve
these issues are also outlined.

Introduction attractors” or “fish hides" (locally called
rama or buya).
Artificial reefs are man-made structures sct Antificial reefs may be constructed from

up in thc marinec cnvironment to serve as various matcrials--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. Praclically anything submerged in
would limit the use of the term “artificial the aquatic environment which provides
reel” 10 man-made fish habitats in the marine shelter and food can concentrate fish. Several
cnvironment, others use the same term (o re- factors have been documenied to effect fish
fer to artificial structures sct 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 arc morc commonly known as "fish close to solid objects upon first contact, may

3Bureau of Fisheries and Aquatic Resources, Ben-Lor Bldg., Quezon Ave., Quezon City, Philippines.
bCurrent address: cfo Marine Science Institute, University of the Philippines, Diliman, Quezon City, Philippines.
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account for the first appcarance of fish
shortly after artificial reef construction (Stone
1974). The structure also scrves as landmark
or visual point of reference for fish when st
up in a barren arca (Ogden and Ebersole
1981) and as temporary shelier where fish
could take cover to conserve their encrgy in
the presence of water current. But niore im-
portantly, depending on the life span of the
material used, artiticial reefs provide shelier,
food and breeding ground (o fish.

The fish feed on the algac that have accu-
mulated on the reef surface within the first
month of installation. Newly recruited juve-
niles also serve as food for bigger fish which
cventually scttle in the reefs, Within only two
months, more and larger fish rapidly colonize
the artificial reefs (Miclat 1983; Barreto
1986). While somc recruits cstablish them-
sclves permanently and breed in the reefs,
others depend on them only during certain
life stages. An cight-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 ct al.
1979). Antificial reefs were also shown to
contain 10-14 times more concentration of
fish than that of a natural reef with the same
arca (Randall 1983).

Artificial Reefs in the Philippines

In the Philippines, artificial reefs arc made
cither of tires or bamboos (Figs. 1 and 2). The
first tire artificial reef was constructed by
Silliman University Marine Laboratory in
Dumagucte City in 1977 to monitor fish pro-
ductivity (Alcala 1979). The next year, the
UP-Marine Science Center (now UP-MSI)
constructed another one in Bolinao, Pangasi-
nan, to study the succession of fish and ben-
thic organisms (Murdy 1979). This was fol-
lowed with studics conducted by BFAR-
Coral Reef Rescarch 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 country was
made by BFAR-CRRP in San Juan, Batangas,

Experiments were carried out to improve the
mcthods of construction; identify types of
bottom preference; and test fishing gears to
be used. These were done with visual census
of fish recruitment and mecasurcment of fish
production as gauges of the efforts' success.

Due to the interest gencrated by artificial
reefs among rescarchers, fishermen, sports
divers and other academic and social groups,
BFAR devcloped  background materials,
defining the types and uses of artificial reefs
and the criteria for artificial reefl cstablish-
ment (sec Table 1). Then, in 1986, through
the joint project with the Home Improvement
Tulungan Program of the Ministry of Human
Scttlements (MHS) Development Corpora-
tion, BFAR came up with a mimecographed
manual in the Pilipino vernacular which de-
lailed 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 Reel Development
Projcct (ARDP) in 1985 by BFAR-Depart-
ment of Agriculture (DA) in a cooperative ef-
fort with government agencies (MHS, Na-

Iig. 1. A typical anificial reef tire module.
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Fig. 2. Typical model of a pyramidal
antificial reef hamboo module.

Table 1. Some criteria and considerations in establishing antificial recfs.

Site sclection

Should be over 1 km away from natural reefs;

RN S Ko

Considerations

Should be near an altemative food source (i.c., scagrass beds);
Should be constructed on a barren arca of flat or gently sloping bottom of rclatively good visibility; and
Should be at depths (15-25 m) protecied from wave action but still accessible to local fishermen.

Community involvement is a must to ensure success: ¢.g., the cooperation and understanding of the local fishcrmen.

2. Preconstruction dialogucs, lectures, orientations through slide-seminar presentations among the local fishermen

should be conducted.

3. A dive team with experience in anificial reef construction can help in on-site-sclection, construction of modules,

monitoring and rescarch,

4. Establishment of antificial reefs should have specific scientific standards and should not be misused Jjust to serve as

promotional gimmicks for a special interest group.

5. Anificial reef projects must be based on the right perspective and understanding of their concepts. They should be
considered as habitats where [ish and other valuable marine organisms may scck shelter and food. Anrtificial reefs

are certainly not meant to replice natural reefs.

Source: BIFAR-CRRP 1987,

tional Environmental Protection  Council),
provincial and municipal governments, civic
organizations, village councils, fishermen's
associations, tirc companics and NGOs.
Many tirc or bamboo artificial reefs arc
planncd for construction and establishment in
the different regions under the revitalized ar-
tificial reef building efforts of DA. The pro-
gram has a long-range objcctive of providing

supplementary or altermative fishing grounds
for sustenance fishermen in arcas where natu-
ral reefs have been extensively destroyed.
This concept shall also serve as an entry point
for disseminating information on coastal re-
sources conservation. It is imperative to note
that these artificial reef projects  are
community-based, therefore, endorsed to the
people. By doing so, the fishcrmen (as target
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Fig. 3. Sites of the BFFAR antificial reef development project.

benceficiarics) arc made to realize that their
dircet involvement is essential in improving a
dwindling fisherics resource. They are en-
couraged to participate in the construction,
installation and repair, monitoring of progress
and protection of the artificial recfs. This
system also devclops in them a scnsc of re-
sponsibility for their limited resources.

The national artificial recf program also
aims to consolidate and monitor ail other arti-
ficial reef building cfforts [such as those of
the  Central  Visayas Regional  Project
(CVRP), Silliman University, and other
groups] to achieve coordinated artificial reefl
activitics and management,

Case Studies on Benefits

Fish recruitment monitored  through un-
derwatcr obscrvations and fish yiclds bascd

on catch statistics measures the success of the
artificial recf development. Some  studics
show that a bamboo rcef of cight modules
combined with a floating FAD or payao (Fig.
4) with a bottom arca of 254 m2 at 12 m
depth, could yicld 900 kg of fish. This catch
is from a four-month fishing operation com-
mencing onc year after artificial reef cstab-
lishment. The caich amounted to more than
P11,000¢ with the cost of rcel construction
and maintenance placed only at P1,260
(Barrcto 1986). Of the 88 species of [lish
recorded in the artificial reef, 46 were of
commercial importance.

Similarly, a large-scale artificial reef of 36
tirc modules (Fig. 5) with an arca ol about
1,500 m2 at 20 m depth and five payao
structures, recruited 41 commercially impor-

$21.00 = USS1.00
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Fig. 4. Diagram of the antificial recf in Calubeub 11, San Juan, Batangas.

tant specics (representing 50% of the total
species recorded). Catch record for one year
from this artificial reef amounted to more
than 800 kg with a valuc of approximatcly
P24,000 (Miclat 1987). This did not include
fish caught by sustenance fishermen from the
adjacent viilage which were not recorded and
were estimated to represent about 30% of the
rccorded catch. Costs of reef construction and
maintenance amounted to P18,000.

Artificial Reefs in Lingayen Gulf

Of the more than 26 diffcrent artificial
reefs constructed in Fegion I, 15 arc located

in the Lingayen Gulf arca. 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 Overscas Co-
operation Yolunteers (JOCV), BFAR Region
1 Officc and BFAR Central Office. Kitamado
(1984) rcported that the arca around Sual-
Labrador is the most feasible site for artificial
reef construction because of its gently sloping
topography, sandy-muddy substratc compo-
sition and the vastness of barren bottom. The
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Fig. 5. Diagram of the 30-module tire antificial reef in combination with five payao as the site's buoy marker,

Agoo site is also recommended. Most of Re-
gion I's artificial reefs arc constructed under
thc BFAR-MHS cooperative cffort. At pre-
sent, artificial reef projects in the gulf are
being continued under the DA-BFAR pro-
gram with complementary activitics 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 cvolved
which warrant immediate attention before a
massive artficial recf program is imple-
mented:

1. People arc inclined to think that all
artificial rcefs are constructed for
fishing purposes. Hence, these are at
present fished uncontrollably. No

distinction has been made between
artificial rcefs for fish catch im-
provement and those for habilat re-
habilitation. There is a need for such
distinction,

Some Lingayen Gulf fishermen have
misuscd artificial rcefs as they did
natural reefs, by using dynamite and
sodium cyanide, among other de-
structive fishing practicecs rampant
in the gulf.

Some privalc scctors clamor for
ownership of artificial reefs or
tenureship of portions of the sea
where bakiad ~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 recfs) which
arc communal property.



Table 2. Sites of BIFAR Antificial Reef Development Project (ARDP).
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Site

Date of installation

Matcrials uscd

Cooperating agencics

Tllocos Norte
1. Calayab, Laoap City
2. Puyupuyan, Pasuquin

Hlocos Sur
3. Salomagque, Cabugao

4. Salomagque, Cabugao

5. Becques, Tagudin

6. Pilar, Sta. Cruz,

7. Calongbuyan, Candon
8. Katipunan, Sinait

9. Pug-os, Cabugao

10. Nammangan, Cabugao
11, San Pedro, Vigan

12, Pantoc, Narvacan

La Union
13. Baluane, Agoo

14, Bani, Rosario
15. Dulao, Aringay

16. Mindoro, Bangar

Pangasinan
17. Tobuan, Labrador
18. Baquiocn, Sual

19. Centro ‘'oma, Bani
20. Boboy, Agno

21, Pandan, Alaminos
22. Cabungan, Anda
23, Carot, Anda

24, Sunip, Bani

25. Cato, Infanta
26. Victoria, Alaminos

March 1986
February 1986

December 1982

December 1983

January 1936

February 1986
I'ebruary 1986
Junc 1986
June 1986
June 1986
June 1986
July 1986

January 1982

October 1985
June 1986

Junc 1986

November 1981
November 1985

August 1985
October 1985

January 1986
January 1986
October 1985

June 1985
February 1985

10 tire modules (M)
10T™

15 bamboo
modules (BM)

2 units midwater
bamboo and tire
anificial reefs
7™

§T™
8TM
10°T™
10 ™™
10'T™
9°T™
§T™

800 tircs

6'T™M
10T™

10T™

800 tires
10°T™M

6 TM
13TM
13T™M
10TM
10TM

14 TM and
1 BM
1471
300 tires

MIS, BFAR (Region 1), fishermen
Fishermen

BEAR (Region 1), Japan Overscas
Cooperation Volanteers (JOCV),
municipal council, fishermen's
association (I'A)

BFAR (Region 1), JOCV, municipal
council, FA

MIS, BFAR (Region 1), Samahang
Kabuhayan (SK/8 FAs in llocos Sur)
MHS, BFAR (Region 1), SK

MIS, BEAR (Region 1), SK

MIS, BFAR (Region 1), SK

MIS, BFAR (Region 1), SK

MIIS, BFAR (Region 1), SK

MIS, BFAR (Region 1), SK

MIIS, BFAR (Region 1), SK

BFAR Region 1), JOCV, municipal
council, FA

MIS, barangay members

BFAR (Region I), municipal govem-
ment, MLIS, FA, Philippine Long
Distance Telephone Co. (PLDT),
Philippine Navy (I’N)

BFAR (Region 1), municipal govem-
ment, MIIS, I, PLDT, PN

BFAR (Region 1), JOCV, FA

BFAR Region 1), MIIS, Young
Men's Christian Action (YMCA), FA
BEFAR (Region 1), MHS, SK

BFAR (Region 1), MIIS, SK

BFAR (Region I), MIIS, SK

BIFAR (Region 1), MHS, SK

BEFAR (Region 1), MIIS, SK

BFAR (Region I), MHS, SK

BFAR (Region 1), MIIS, SK
BIFAR (Region 1), FA, Tambuyog
Development Center

Source: Miclat 1987.

4.

The mechanics of management of
the artificial reel and where that re-
sponsibility resides within a certain
municipality are still unclear.

Siting or location of the artificial
reef sometimes intervences with other
lisherics activities (c.g., milkfish fry
concessions, fish corrals, baby trawl

operations), thus resulting in social
conflicts.

Lack of widc-scale information
drives on concepts of the artificial
reef among the coastal fishermen,
municipal government officials, and
planners around the gulf contributes
to differences in understanding the
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objectives of artificial reef projects
and brings about conflicts of interest
among different secters,

natural resource, for the main reason
that these arc cstablished to alleviate
fishing pressurc on natural reefs and

7. Lack of technical know-how on arti- to augment the dwindling fish yicld
ficial reef construction, site sclec- of the degraded coral reefs.
tion, monitoring and planning has 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 artificial reef projects in the Lin-
gayen Gulf arca. Disparitics among
these groups on project implemen-
tation sometimes occur and become
detrimental to the success of a coor-
dinated reef-building ecffort in the
gulf,

Recommendations

The above issues can be addressed by the
following:

1.

Two types of artificial reefs should
be constructed in Lingayen Gulf -
those mainly for fishing and thosc
constructced in protected arcas to in-
duce recruitment of fish and other
organisms and to contribute to
habitat improvement,

in coordination with the concerned
government agency on fisheries. Ev-
cry fisherman should be encouraged
to join this organization.

The artificial reef sites within the
gulf should be cstablished outside
the influence of other fisherics ac-
tivitics (c.g., milkfish fry conces-
sions, baby trawl operations and fish
corrals) so as to avoid social con-
flicts.

Massive information drives on CRM
(including the artificial reef concept)
should be conducted for the coastal
folks, municipal government offi-
cials and planners concerncd with
the gulf.

Technology on the establishment of
artificia! reefs should follow specific
scientific standards that will easure
the long life span of the structures.

2. Fisherics laws on the use of coastal Linkages among the concerned gov-
resources should also apply to artifi- cmment agencics, NGOs and fish-
cial reefs. Any form of destructive crmen's associations must be made
fishing method should be banned. to have a well-coordinated and suc-

3. The artificial rcefs should remain a cessful artificial rcef development

communal property, just like any

program.
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Abstract

The Marine Conservation and Development Program (MCDP) 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 un overview of the program, the impiementation stratcgics utiltzed and the results obtained.
The positive results attained, which have persistcd after the two-year project life span, emphasize the significance of
cducation and community organizationfinvolvement in the development of successful marine resources management
programs in the Philippine context. Lessons andfor generalizations from the MCDP experience are drawn, and the
potential utility/applicability of such approaches in the Lingayen Gult area are explored. The need for relatively immed;-
ate and tangible benefits for communities/participants involved in the management effort has been identified as an es-

sential element for success.

Introduction

This paper is derived from previous publi-
cations on MCDP of Silliman University by
White (1988) and by While and Savina
(1987a). The background and implementation
strategics arc a précis of the article on the
same topic that appcarcd in White ct al.
(1986). These are collated and presented
herein to provide plausible approaches to-
wards improved management of 1he Lingayen
Gulf coastal zone.

The MCDP of Silliman University was
intended to cnable three island communitics

to protect and improve their marine re-
sources. The sites were Apo Island, Negros,
and Pamilacan and Balicasag Islands, Bohol,
in the Visayas (Fig. 1).

Similar to the resource-use problems in
Lingayen Gulf, destruction of coral reef
habitats, overfishing and a conscquent de-
cline in fish catches are ecrious problems af-
fecting smalt-scale fishermen throughout the
Visayas. The houscholds on Apo (88), Pami-
lacan (168) and Balicasag (62) were no cx-
ception in experiencing these problems. The
approach taken by MCDP was that resources

4]CLARM, MC P.O. Box 1501, Makati, Mctro Manila, Philippines.
119

€grmy
- T AR N
- .

'y A




120

10°N

*2po Island

Mindango

o

Fig. 1. Projecied isiand sites in the Visayas, Philippines.

management must be based in local commu-
nitics and that these needed to address their
problems directly. It was thought that re-
sources cannot be protected or managed on a
sustainable basis unless those who exploit
them arc committed to this goal and involved
in the management process. Thus, MCDP fo-
cused on cducation, and community organi-
zation and involvement as a means 10 marine
TESULILCED AR eI,

The gencral objectives of MCDP included
(1) institutional development at  Silliman
University; (2) implementation of marine re-
sources management programs at the three
sites; (3) community development programs
to cstablish working groups of local people
for accomplishing marine resources man-
agement; (4) a small agroforestry and water
development project; and (5) an outrcach and
replication  project to extend programs 10
ncighboring fishing communitics.

The MCDP was implemented by a project
tcam based in the Biology Department of
Silliman University. This tcam consisted of
co-dircctors from the Departments of Social
Work and Biology, a gencral coordinator
from the University Research Center, and
technical inputs from Silliman University
Marinc Laboratory. There were two full-time
consultants, a resources manager and an an-
thropologist, while the core of the project was
composcd of five fulltime community de-
velopment workers stationed three wecks a
month on the islands.
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Implementation Strategies

There were five general steps in the im-
plementation process which were not neces-
sarily chronological, but rather overlapping
and ongoing, during the process.

Integration into the Community

During the first three months, the ficld
workers moved into the community, intro-
duced the project, met with community lecad-
crs, attended mecetings and generally became

" accustomed to the island situation. Bascline

data collection during this period included
sociocconomic and demographic surveys; a
pretest of environmental and resource knowl-
cdge and perceived problems of local peoplc;
and an cnvironmental survey to document the
status of coral reefs and the diversity and
abundances of reef fish. This was accom-
plished so that changes in the reef quality as a
result of management cfforts could be noted.

Education

The focus of cducation was on marinc
ccology and resources management. It was
mostly nonformal, done in small groups with
an occasional formal presentation  using
slides, posters or other visuals in a semi-lec-
turc format. Local pcople were involved in
the cducation process by drawing on their

.



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
marinc management committees at cach of
the island sites. It was assumed that the only
cffective resources management would origi-
nate from the communitics themselves.

The core groups grew out of many activi-
tics supported by the project. For example,
special work groups emerged for the con-
struction of communily education centers at
cach 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
achicve marinc resources management. As
the residents identified their main manage-
ment problems, the concept of a marine re-
scrve began to emerge as one possibility, As
this concept became a reality, a group
emerged which was willing to ke on the re-
sponsibility of implementation with the sup-
port of the community. This group, i.c., the
marinc management committee, then became
invelved in the drafting of a municipal ordi-
nance which would sct up the marine reserves
(with a sanctuary) on onc part of the island.

An important lesson in the process was
that the act of doing physical activitics (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 commitlces was neces-
sary to permancntly cstablish their existence.
The accomplishment of various tasks gave
positive feedback to the community and
helped in the recognition of the core groups.
When marine reserves began to function and
some benefits were noted by the community
{like repelling illegal fishers), the communi-
lies were supportive. Inauguration cere-
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monics for completed projects were also im-
portant to give status to physical achicve-
ments,

New opportunitics for projects provided
added incentives for the continuation of
working groups. Examples were: (1) placing
giant clams in the fish sanctuary arcas of all
three istands; (2) refining the marine reserve
guidelines into legal documents; (3) training
marinc management commitice members in
the guiding of scuba and snorkeling tourists
to the sites, and in collecting fees for the use
of facilitics; and (4) initiating alicrnative in-
come schemes such as mat weaving and sca
cucumber mariculture and marketing,

Strengthening Organizations

This step came after the original two-year
implementation period for the project. This
involved more subtle forms of recognition by
the visitors to the project sites who were gen-
uincly cnthusiastic about the marine reserves
and the condition of the coral reefs. One form
of this recognition came from other similar
projects. For instance, the Central Visayas
Rural Project (CVRP) used several MCDP
sites to train their ficld workers and drew on
the knowledge and experience of marine
management commitiees. A marketing coop-
crative 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

Al the cnd of the two-ycar program, the
original goals of MCDP were met. There
were {unctioning marine reserves on cach of
the three islands which were being managed

_entircly by the community. The question re-

mained, however, whether this could last,
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given the outside pressures on these commu-
nitics and thc vagarics of politics in the
Philippincs.

The author was able Lo visit the sites again
in May 1988. At that time, it was obscrved
that the marine reserves were still demarcated
by buoys and signs. The marine management
committees were intact, although with difter-
cnt officers at two sites. Municipal ordi-
nanccs, as written and approved in 1985,
were being enforced. The community cduca-

tion centers were being used for meetings of

marinc managcment committees and in the
casc of Apo Island, the center was being
rented to tourists for overnight stays on the
island. On Apo and Balicasag Islands, diving
tourism incrcascd because the sanctuarics
were luring divers looking for hcalthy recefs
with densc fish populations.

Bascline data on the diversity and abun-
dance of fish in the sanctuaries were com-
parcd with new data collected in late 1986.
The changes reported by White (1988) show
that the abundance of fish censused over the
study period incrcased 173% for Apo, 89%
for Pamilacan and 45% for Balicasag. There
was also an absolute increasc in the mean
number of species at cach site. The quality of
benthic habitats at the islands was cither
maintained or slightly improved. Residents
on cach island reported that their fish yields
had improved or at lcast maintained at the
high levels documented during the project.
Apo Island, for example, was shown to have
a reel yicld of 31.8 vkmZ/ycar (Whitc and
Savina 1987b).

Lessons for Lingayen Gulf

The islands in western Lingayen Gulf arc
fringed with coral recfs 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 e all present and getting worsc.
The lack of resource maintenance and the
overusc of the fisherics 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 incrcasing blast fishing and usc of small-
meshed nets. What is the solution? The
MCDP may offer some insights.

The MCDP has shown that it is possible to
organiz¢ local commuritics to manage their
own coral reef resources, and that they will
continue to do so if they derive benefits from
this activity. The people on the islands saw
some immediate results from their cfforts in
the form of structures, incrcasing (ish abun-
dance and outside recognition among others,
and have countinued to perccive bencfits.
Thus, only obscrvable resulls can sustain
such a program. In Lingayen Gulf, pcople
have the same needs but they would have o
be organized to begin similar management cf-
forts.

Small istands provide some advantages to
marine resources management cfforts be-
causc resources arc morc accessible to the
residents and less so (o outsiders. This pro-
vides an incentive for the residents to manage
their own arca for their own usc and advan-
tage. This is a form of owncrship which was
Iegalized by the municipal ordinances dc-
signed by MCDP. In Lingaycn Gulf, the situ-
ation is morc complicated because the islands
arc not isolated; and cach has many barrios
which overlap in their use of the coral reef
arcas. This could bc decalt with by studying
which arcas arc cxploited by the different
barrios so that agreements could be madce on
jurisdiction of particular arcas and resourccs.

Bascline data in the casec of MCDP were
uscd as an cducational ool to illustrate to
restdents the condition of their cnvironment
and to rcinforce their marine management
commiittecs. 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 collcction can also
be used to show how bad the situation is in
their arcas as compared to other parts of the
Philippincs. MCDP did this for fish yiclds
among the islands.

The formation of respected community
groups was csscntial for MCDP. The marine
management commitiees were critical in the
process of gencrating support from the wider



community. This lcsson should be closcly
considered in Lingayen Gulf since it is cer-
tain that "notoriously-respected” groups are
drawing thc communitics in the arca away
from marinc conservation. A management
strategy will need to consider how conserva-
tion-oricnted 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
cnforcement officers, private business and
national government organizations. The
MCDP was able to facilitate these linkages
from Silliman University which has a perma-
nent status in the local community. The Ma-
rinc Laboratory of Silliman University has
continucd to play a role in this process by pe-
riodically visiting the islands and encourag-
ing thc management cfforts. Lingayen needs
a similar modet whereby some local institu-
tions can serve as a catalyst in the imple-
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mentation process and longer-term mainte-
nancc of local resources management.

Conclusion

There are no simple answers on how to or-
ganize local fishermen and residents to man-
agc their own resources. Nevertheless, it has
been shown that it is possible on small is-
lands where the coral reef resources arc still
relatively intact. The solution entails much
more than law enforcement since wide com-
munity support is nccessary 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 pcople, who live close
to their environment and source of livelihood,
will sensc and respect those results when they
arc altained. These people will also strive to
maintain and manage their resources if given
achance 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 arcas of the country, other mariculture practices such as finfish cage
and scaweeds 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 fer the sustenance fishermen. Potential mariculture activities include cage culture of finfish and
mollusk and scaweeds farming. Constraints and management issues affecting mariculture development such as site
selection, pollution, capital investment and technology transfer are bricfly discussed.

Introduction in the municipal scctor arc sustenance fish-
crmen,

Fishing has always been a major cconomic In the Philippines, coastal aquaculturc

activity in the Philippines (Samson 1985).
Production from marinc capture fisherics was
1.3 million tin 1985 with municipal fisherics
contributing about 60% of the total catch
(BFAR 1986). In Lingayen Gulf, municipal
landings was 8,900 t in 1985 constituting
26% of the total marine catch in the arca. As
an cconomic scctor, municipal or small-scale
fisherics is a large employer compared to the
commercial sector. However, most of those

(which compriscs brackishwater pond culture

and mariculture) has been rapidly developing,
especially in the last decade (Rabanal 1986).
Brackishwater pond culture of milkfish and
shrimp is the predominant culture practice in
many parts of the country (Camacho and
Bagarinao 1986). Mariculture of mollusks, on
the other hand, ranked second to pond culture
as the most widely adopted culture practice.
However, in terms of production, scaweeds

aBurcau of Fisheries and Aquatic Resources, Marcelo Bldg., Quezon Avenue, Quezon City, Philippines.
bIntemational Center for Living Aquatic Resources Management, MC P.O. Box 1501, Makati, Metro Manila,

Philippines.
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ranked sccond to pond culwure. Total aqua-
culture production in the country in 1985 was
494,700 . Approximatcly 95% of this comces
from coastal aquaculture. In the Lingaycn
Gulf arca, brackishwater pond culture pro-
duction was 19,500 t in 1985. Majority of the
fishfarms practice milk{ish monoculture (see
Palma, this vol.).

Lingayen Gulf is a rich [lishing ground.
However, there has been a slight decline in
production from municipal fisherics in recent
years. This is possibly due to depletion of fish
stocks causced by intensive cxploitation
(McManus and Chua, in press). Apart from
this, there has been increasing contlict with
trawlers which frequently encroach on the
traditional fishing grounds of artisanal fisher-
men. There have been previous attempts to
improve the plight of sustenance fishermen
such as madernization of fishing gears and
motorization of fishing boats through credit
schemes, but these have aggravated the re-
source situation and competition among fish-
crmen, Clearly, there is a need to alleviae the
conditions ol the artisanal fishermen by re-
ducing fishing pressure through alternative
livelihood such as mariculture, This paper
cxplores this possibility in the Lingayen Gulf
arca.

Mariculture

Mariculture is defined as the managed cui-
tivation of aquatic species in coastal waters
(Hansen ctal. 1981). It takes advantage of the
natural features in the coastal zone such as
protected coves, bays, inlets, estuaries, reef
fats and lagoons. Farming arcas may extend
horizontally from the shore to the sublittoral
zone, and vertically from the water surface
down to the seabed. Site selection depends on
the degree of environmental control desired,
the type of culture system and the species 1o
be cultivated.  Species  cultivated in the
Philippines include groupers, sca bass, snap-
pers, siganids, oysters, mussels and scaweeds
like Euchewna, Gracilaria and Catierpa
(Trono and Ganzon-Fortes 1983; Cordero
1984; Rabanal 1986 Beveridge 1987; Fortes
1987, and Juntarashote et al. 1987). Except

for Euchewna, most of these are cultured in
protected or semiprotected cnvironments,

The most common finfish cultured arc
groupers and sca bass [or the export market
and prime local outlets (c.g., restaurants).
These are reared in wooden net cages moored
close to the shore in coves and bays in scveral
arcas of the country, Hatchery of sca bass and
grouper is relatively new such that most of
the seed stocks are caught from the wild. In
Lingaycn Gulf, there are small-scale net cage
operations that raisc groupers and snappers in
Sual, Pangasinan, Snappers are cultured as a
side species and marketed locally, Elsewheie,
such as in Hoilo, Cavite, Bulacan and Davao,
groupers and sca bass are reared as brood-
stock lor hatchery operations and to some
cxtent as food fish. Fry caught from the wild
are also stocked but reared only 1o juvenile
stage for subscquent export to Hong Kong
and Taiwan. Other specics of fish like
siganids and milkfish arc also being reared in
net cages but these operations are gencrally
cxperimental or pilot in nature. The bulk of
milkfish production still comes from pond
culture, In Lingayen Gulf, siganids are cul-
tured in net cages as well as in ponds. How-
cver, production is low and markeied locally,
Commercial ventures in cage culture of
groupers and sca bass arc as yet limited al-
though the market potential is vast consider-
ing the demand for juveniles and table fish
from Hong Kong, Taiwan and Japan.

Although production of cultured fish in
cages (especially groupers and sca bass) is
increasing, no  production  statistics  arc
presently available. This is largely due to the
recent development of marine cage culture as
compared Lo its freshwater counterpart. Mari-
culture of crustaceans (c.g., penacids) is still
cxperimental and takes the form of nursery
and broodstock rcaring in net cages. How-
cver, nursery rearing has been practised in
commercial scale in some arcas 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 and mussels has
been practised for many years in several arcas
in the Philippines notably northern Panay Is-



land, Negros Occidental, Cavite and Pangasi-
nan (Young and Scma 1982). Production of
oysters in 1986 was 16,500 t while that of
musscls was 12,100 t (Juntarashote ct al.
1987). Production is largely for domestic
consumplion as attempts 1o cxport these
products are plagued by problems of micro-
bial contamination (Palpal-latoc ¢t al. 1986).
Major constraints in the expansion of mollusk
culture, especially for the export market are
poor coastal water quality (including the oc-
currence ol red tides) and improper culture
and postharvest techniques (Juntarashote et
al. 1987). The culture of mollusks relics
solely on natural spat 1all and using bamboo
stakes or rafts for growout, The raft method
gives higher productivity per unit area and
lessens silt contamination. It is, however,
more capital-intensive than the stake method.
Culture period is from six to cight months.
Culwre of bivalves is established in about 17
provinees in the country (Young and Serna
1982). Recent reviews on the status ol mol-
lusk culture in the Philippines include those
by Young (1987) and Jumarashote ct al.
(1987,

Scaweed culture s rather restricted to
certain areas in the country, There are about
six provinces with substantial martculture
production of secawceds. Bohol in Central
Philippines is the major producer (Trono and
Ganzon-Fortes 1983 and Cordero 1984). This
is partly due to the establishment in the
province of Marine Colloids, Inc. which is
the leading  producer and  exporter  of
Euchenuma in the country. The company also
exports processed scaweeds in powder form,
While most species of scawceeds cultured in
the country are for human consumption (such
as Gracilaria and Caulerpa), Eucheuma spp.
are generally cultured for the production of
carrageenan for use in the food and pharma-
ceutical industries  (Hansen ¢t al. 1981).
Mariculture production of scaweeds in 1986
was 15,600 t largely consisting of Euchewma
(BEAR 1980).

Caulerpa spp. are heing cultured mainly in
Mactan Island, Cebu. The seaweeds are cul-
tured in impounded natural hollows situated
along the rocky coastlines of the island
(Cordero 1984). Although a large portion of
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the production is marketed locally, there have
been occasional exports to Japan. The prod-
uct is frequently dehydrated with salt and
then rehydrated in scawater upon rcaching
the market in Japan. So far, attempts at com-
mercial culture of Caulerpa in other arcas of
the country have not been successful.

Gracilaria culture is generally a side ac-
tivity and production is scasonal. No com-
mercial venture has been attempted as of the
present time.,

A summary of somc mariculture practices
in the Philippines is shown in Table 1. Recent
reviews of the status of coastal aquaculture in
the Philippines arc given by MacIntosh
(1982), Rabanal (1986) and RAPA (1986).

Mariculture Potential
of Lingayen Gulf

Lingayen Gulf has an arca of 2,100 km?2
(Mincs 1986). On the Pangasinan side of the
gulf, there arc scveral estuarics and many
sheltered coastal water bodics due 1o the
presence  of rivers like Patalan (Bued),
Dagupan and Agno, and islands likc Santi-
ago, Cabarruyan and Hundred Islands. Coral
reefs are also extensive, especially towards
the western part off Bolinao. Such coastal
features, particularly along Pangasinan, arc
very suitable for mariculture activities. In ad-
dition, the gulf has relatively abundant fry of
many commercially important species like
groupers, siganids and milkfish (Mincs 1986
McManus and Chua, in press). The arca is
also a good source of marine aquarium fish
which, unfortunately, are generally caught
using cyanide. Among the possible maricul-
turce activitics in Lingayen Gulf arc mollusk
farming, nct cage culture of finfish and sca-
weed culture,

Mollusk Culture

The cstuarics of Agno River, specifically
the arcas along Manal in Binmalcy district,
Dawel in Dagupan City, Tambac Bay, Lucap
Bay and Caquiputan Channel have been
identificd as natural grounds for oyster
(Glude ct al. 1982). Other specics of mollusks
like abalone and giant clam (Tridacna) arc



Table 1. Mariculture methods practised in the Philippines.

Type of mariculture

Advantages

Disadvantages

Method

Description

Mollusk
On-bottom

Off-bottom

Low capital input; casy
10 prepare and construct.

Hanging method results in
higher productivity per unit
area as compared to on-bottom
culture practices; minimal
problems with respect to
crawling predators and
siltation.

Susceptiblc to crawling preda-
tors, siltation and poor water
circulation. These problems
are especially acute for the
stake method.

High capital input

Stake

Wigwam

Broadcast

Hanging

Tray

Long line

Raft

Use of bamboo or trunks of trecs as
stakes in the intertidal and su>slittoral
zones. Spat setlle on the surface and
are allowed 10 grow to marketable
sizes before being harvested.
Varnation 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 musscl
shells are suspended. The empry
shells serve as spat collectors. Spat
arc allowed to seule and grow until
marketable size is atained. For
musscl, thinning can be done or even
transplanting to other arcas where
primary preductivity is higher.
Usually made of bamboo trays (1.5 m
x 1 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 10 marketable size.
Clutch consists of a long line of
threaded empty shells held apart by
tubes 12-15 cm long. The .ines arc
strung parallel to each other and
spaced about 20 cm apart.

Strings of thrcaded oyster shells or
coconut shells are suspended ina 4m
x 4 m floating bamboo raft. The
strings arc parallel 1o each other and
spaced 0.5 m apart.
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Scaweeds

Specices cultured are gencrally
with high market value like
groupers and snappers. Easily
relocated to better site when
inclemental weather or poor
water quality (c.g., pollution)
becomes a problem. Minimal
problems with undesirable
species unlike in ponds.

Periodic cleaning of nets is
neeessary Lo ensure proper
watcr cxchange and remove
biofoulers. Trash feeds

are expensive. Nets, frames
and floats necd replacement
or repair after a few years
(commonly two years) of
operation.

Floating
cages

Bottom
culture

Raft

Fixed off-
bottom

Monoline

Coastal
enclosures

These are nylon net cages with sizes
ranging from 1-4 m< by 1-3 m
decp. Several net cages are set
in a wooden frame and provided with
floats (styrofoam or empty fuel
drums). Total farm size is generally
less than 1,000 m2.

Cuttings of scaweeds (Eucheuma)
arc attached to the corals and
amranged on the bottom into plots of
uniform sizes.

2.5 m x 5 m monofilament netting
materials (30 cm mesh size) are used
and set on 6 m x 6 1n tamboo rafts
where cuttings (50-100 g) are tied at
the mesh intersections. The raft is
anchored to the botiom.

A monofilament net is horizontally
attached and ticd to bamboo or
wooden poles (with 2 or 3 poles as
support). Onc module usually consists
of 200 nets.

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 moaoiine is set parallel to the
others spaced 1 m apan. This method
is the most widely practised at present
due to lower capital cost and ecasy
mainienance compared 1o other
methods for the culture of Eucheuna.
Predator problem is minimal.

This is practised mainly in Macian
Island for the culure of Cawlerpa.
Natural hollows of limestone along
the coast are converted into ponds by
embankment. Sluice gates and canals
are constructed 1o provide water
exchange. These enclosures are
seldom completely drainable.
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not cultured presently although the potential
exists in the hard bottom arcas of Pangasinan,
Giant clam is under experimental culture by
UP-MSI in  Bolinao. Mussel culture s
presently non-existent in the golf arca.

In Pungasinan, oyster farms cover an ag-
gregate arca of 38 ha consisting of an esti-
mated 600 operators (BFAR 1987). These arc
concentrated  along  the  Dagupan-Binmaley
arca where several river channels provide fa-
vorable salinity, nutrient supply and natural
food suitable for oyster growth, The farms
are generally small, with an average arca of
slightly over 100 m2, The main species cul-
tured is Crassostrea iredalei. Hanging or
bitin method using  bamboo  poles  and
polyethylene ropes is the most common cul-
ture method. Five to twelve oyster hanging
lines produce one kerosene can ( equivalent
to 1 D of marketable oysters sold at P22-25¢
per can. Culture period lasts from three o
four months.

Oyster farmers are either full-time opera-
tors or part-time fishermen. In the latter case,
oyster farming  provides supplementary in-
come to fishing which is the main source of
livelihood.

Potential arcas for cxpansion of oyster
culture arc some 4,000 ha in Tambac Bay,
Lucap Bay and Caquiputan Channel (Glude
ct al. 1982). Pilot oyster farms have been cs-
tablished by BFAR in these localitics. Sual
Bay can also be tapped for oyster farming but
would require spat transplantation since the
arca has no natural spat fall. The potential
arcas identified are located near or within the
cconomically depressed fishing communities.
Thus, the development of oyster farming in
these arcas can contribute to the upliftment of
the cconomic conditions in these [ishing
communitics.

Cage Culture

The cage culwre of Tish in Lingayen Gulf

is a recent development, mostly undertaken
by the private scctor. There are  three
medium-scale operations located in Buenlag
in Binmaley district, Mangas Cove in Sual
and Salapingao near Dagupan City. Cages are
both of the floating and fixed types consisting

of nursery cages measuring 1 x 1 x 1-1.5 m
and grow-out cages with double nettings
measuring 2 x 2 x 1-2.5 m. The cages are set
in wooden frames which serve as catwalk and
working arca. Species cultured are siganids,
groupers and snappers. There is no venture of
rearing aquarium fish in cages in the guolf
arca. Siganid fry or padas are abundant in the
gull and are generally caught using finc-
meshed nets. The padas are used for the
manufacture of fish pastc and dried fish
(Calvelo and Gifon 1974).

Municipal fishermen are the suppliers of
fry for ongoing cage culture activitics in the
gull. The price of a grouper fingerling (about
5 ¢m in lengthy is about P1.20/pc., while
snappers and  siganids fetch PO.25/pe. and
PO.15/pc., respectively. Fry abundance is sca-
sonal and supply at present does not mcet the
demand as some of the fry are imported by
operators from other provinces. As mien-
tioned carlicr, siganids are largely caltured 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
ol up to one month depending on the size at
stocking. Size grading is done at least once
every two weeks (o minimize cannibalism.
Growout period is six months for siganids
and snappers, and up to cight months for
groupers, Sume ol the groupers arc harvested
after one or two months stocking for export
to Taiwan. However, most of the stocks are
reared to marketable size ranging from 500 g
to 1 kg.

In the Salapingao area, there are a number
of small-scale nct cage operations aside {rom
the existing medium-scale venture, Two fish-
crmen-familics have set up two units of net
cages. Others have cstablished nursery cages
1o rcar groupers and snappers from fry 1o ju-
venile stage for sale at higher pricces.

Farming of Seaweeds and Other Species

Although scawceds (especially Eucheuma)
arc found in Lingayen Gull, stocks arc not

C1988: P21.00 = USS1.00



sufficient to allow commercially viable ven-
turcs. Most of the stocks had been overex-
ploited in the past and have not recovered
until now. Transplantation is a key towards
scaweed farming in order 1o augment current
stocks. However, these are still under ex-
perimental studies by various government in-
stitutions  such as UP-MSI and BFAR
(McManus and Chua, in press). Cultivation
of invericbrates like abalone and sea cucum-
ber has not been attempted, although the
market exists  especially  for  export, At
present, these are harvested from the wild.

Constraints and Management Issues

The development of mariculture in the
Lingayen Gulf arca is potentially viable and
would greatly benefit subsistence lishermen,
However, several constraints hamper acceler-
ated maricolure development in the potential
sites.

1. Pollution. The Pangasinan portion of
the gult is densely populated. Most
of the untreated domestic wastes cs-
pecially from Dagupan City are be-
ing discharged directly into the gulf.
Morcover, agricultural runoffs and
minc tailings from the mining dis-
trict of Benguet may be contami-
nating the gulf with pesticides, nu-
trients, heavy metals and silt. igh
bacterial coliform counts had heen
detected in oysters harvested near
the Dagupan-Binmaley arcas. Con-
tinued discharge of pollutants into
the gull will greatly affect the de-
velopment of mariculture in the arca
Such situation will render oysters
and finfish unfit for human con-
sumption in the future. There is thus
a need o control the discharge of
waste into the gulf without prior
treatment.

2. High capital investment. Mariculture
activities such as cage culture is rel-
atively capital intensive. In order 1o
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stimulatc mariculture development
among subsistence fishermen, some
form of financing scheme must be
provided cither on concessional
credit terms or through cooperative
ventures involving material input in-
stead of cash.

Transfer of technology. At present,
various  mariculture  technologics
have not been packaged properly for
dissemination to end users. Lack of
traincd manpower 1o serve as exten-
sion personnel as well as availability
of sufficicnt funds for cxtension
work hampers  dissemination of
mariculture technology., There s
also a need to cstablish pilot mari-
culture projects to showcase appro-
priatc technology and provide skills
training to lishermen.,

Site sclection. There is a need to
properly cvaluate potential sites for
mariculture activitics. At present,
most of the potential sites remain
unsurveyed. There is also a need to
assess potential mariculture 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
farms need consideration,

Availability of fry and fceds. Abun-
dancc of finfish fry for cage culture
fluctuates  scasonally.  Morcover,
wild fry production is not sufficient
1o mect the demand for cage culture
both locally and abroad. There is a
need for rescarch on hatchery pro-
duction of finfish fry like groupers,
snappers and siganids. So far, these
arc still - experimental, Similarly,
low-cost formulated feeds need o be
studied. Relatively low-valued fish
(trash fish) arc presently used 1o
feed groupers and snappers. Thesc,
however, are becoming cxpensive
and their supply may not keep up
with demand since they are also
consumed by the coastal population,
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Abstract

Sca urchins and giant clams are among the most intensively exploited invencbrates in the Lingayen Gulf area. Sea
urchins arc colleeted for their gonads, and giant clams, for their meat and shell, ‘The threat of Jocal extinction of com-
mercially important species and the urgent need for altermnative sources of food and income in the gulf area provide im-
petus for the enhancement of mariculure activities of these species/groups. This paper presents an overview of current
giant clam and sea urchin mariculture technologies, their availability, potential applicability in the Lingayen Gulf area,
and recommendations 1owards aceelerated realization of this potential. Recommendations center around the need 1o m
address the issue of territorial use rights; (2) enhance extension/education effort to increase awareness and strengthen
local sociopolitical structures; and (3) refine available technology (using local species/strains) under loeal conditions
toward improved production levels.

Introduction the other hand, all seven species of giant

clams (locally called taklobo, kima, or saliof),

Sca urching and giant clams arc among the  viz. Trideena gigas, 1. derasa, 1. squamosa,
most extensively exploited invertebrates in 1. maxima, 1. crocea, Hippopus porcellanus

the Lingayen Gulf arca. Sea urchins (locally and /1. hippopus, are harvested for both meat
known as kuden-kuden, santol-santolan or and shells. The larger species (7. gigas, T

tuyon) are collected for their gonads, Occa- derasa, T, squamosa, 11. porcellanus and 11,
sionally consumed locally, most of the sca hippopus) are more highly prized. Clam meat
urchin catch is exported to Japan where it is is largely for local consumption. The shells

an cxpensive delicacy called uni. In the arc used in the shelleraft industry and in the
Philippines, the chinoid species preferred is collectors' trade,

Tripneustes gratilla (shirahige uni), although Management of sca urchin and giant clam
Diadema setosum and Echinothrix diadema resources, pirticularly in Lingayen Gulf, is
are also used if 7% gratilla is not available, On virtually non-cxistent. Although a ban cxists

AMarine Science Institute, University of the Philippines, Diliman, Quezon City, Philippines.
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on the exportation of giant clam products,
gathering for local consumption continues at
a high rate. Clam meat cannot be legally
shipped out of the country, although giant
clam shells are exported as finished shelleraft
products and collectors” items. In the case of
sca urchin collection, no regulation appears to
govern it, Henee, the only factors that control
their harvest are the demands of buyers,
availability of preservatives for the gonads
and vagaries of the weather, If the current ex-
ploitation trend of these resources continucs,
it is conceivable that widespread local ex-
tinction will take place, as has alrcady oc-
curred for the larger species ol giant clams
(Alcala 1986; Juinio ¢t al. 1986). In order to
restock depleted reefs and provide the re-
quircd levels of production, as well as alter-
native sources of food and livelihood for
coastal inhabitants, mariculture of these
species has become essential in conjunction
with proper management.

Sea Urchin and Giant Clam
Mariculture

Sea Urchins

Sca urchins have been among the most
cxtensively used amimals for embryological
studies (Tyler and Tyler 1966G). Since the
carly 1800s, sca urchin cggs and sperms have
been used o clucidate the processes of fer-
tilization and carly development (Hincgard-
ner 1969). Thus, a number ol species have
been examined and reared under laboratory
conditions (sce  Aiyar 1934; Caces-Borja
1956; and Salto, in press). Matsui (1968) was
among the lirst o suggest the use of ralt-type
methods  for mariculture  of  sca  urchin,
Culturc and propagution, however, have not
yet been done on a large scale.

Supplementary food in the form of uni-
ccllular algac is cssential for rearing the lar-
vac. Larval food requirements are said 1o
vary with sca urchin species (Hinegardner
1969). Sato (in press) reported Chaetoceros
gracilis to be the most suitable for five
species cultured in Japan. Regulation of tem-
perature and salinity, as well as maintenance
of a certain amount of stirring or agitaticn (1o

keep larvae suspended in the water column)
is required for suceesstul rearing 1o juvenile
stages (Hinegardner 1969; Rupp 1973; Sato
1987).

In the Philippines, sea urchin (Tripneustes
gratilla) culture is currently being attempted
at the UP-MSI laboratory in Bolinao, Pan-
gasinan, Successful trial spawnings have al-
ready been undertaken using simple methods
ol spawning induction (such as cxposurc 10
air, incrcased water and air temperatures and
agitation of the urchins). Bascd on culture
studics congucted in Japan, there arc no in-
surmountable technological  problems  in-
volved in sca urchin culture. The broodstock
is casy to acquire and handle; spawning in-
duction involves simple methods; and mature
cggs and sperms are casily obtained without
problems of sclf-fertilization because the
scxes are scparate. Ongoing population stud-
ics indicate that 1. gratilla arc fast-growing
and attain scxual maturity at about 6 ¢m di-
ameter (i.c., 15 months). What is needed,
though, is to modify these techniques to suit
local conditions (c.g., sca urchin specics,
malterials and culture facilitics available) cs-
pecially in terms of scaling up operations 1o
suit mass culture requircments.

Giant Clams

La Barbera (1975) and Jamcson (1976)
werc the {irst 1o rear giant clams to the juve-
nile stage. Since that breakthrough, all the
tridacnid species have been successfully cul-
tured (Beckvar 19815 Fi et al. 1984; Craw-
ford et al. 1986; Murakoshi 1986; Alcazar ct
al. 1987). Howcver, the only large-scale
commercial production of giant clams at
present is at the Micronesian Mariculture
Demonstration Center in Palau, Caroline
Istands (Heslinga and Perron 1982; Heslinga
and Watson 1985). The methods of Heslinga
ct al. (1984) rely on (1) Jarge numbers of
broodstock for natural spawning; (2) low
larval stocking densitics; (3) feeding with
natural phytoplankton from unliltcred sca-
walter; (4) postlarval culture in shallow, out-
door raccways; and (5) growoul in occan



nurscrics. The use of serotonin and/or macer-
ated gonads or gonad cxtracts to induce
spawning in all species, as well as determi-
nation of ‘gonad maturity by biopsy, has
removed the complete dependence on natural
spawnings (Braley 1986; Alcazar and Solis
1986; Crawford ¢t al. 1986: Alcazar et al,
1987, and Trinidad-Roq, in press).

The most desirable species for culture are
I gigas and T. derasa, which not only have
very high growth rates but achicve bigger
sizes as well. To a certain extent, /1. porcel-
lanus and 1. hippopus are also favored for
culture because  of their reasonably  fast
growth rates and their popularily in the shell-
cralt trade,

The most attractive aspect of giant clam
culture is that once the symbiotic algac,
called  zooxanthellae, become  established
within the clams' mantles (within a two-week
postfertilization), they do not require supple-
mentary feeding as long as they are exposed
to sufficient sunlight and clean, flowing sca-
water. Juveniles can be harvested within three
to four months and outplanted for growout in
the ocean nurseries. Depending on the desired
clam product and the species of clams (which
determines the growth rate), harvest of out-
planted clams can take place as carly as one-
and-a-hall years from fertilization. However,
to obtain the greatest biomass production (as
caleulated for 7. derasa), the ideal ages at
harvest are six years lor adductor muscle and
other soft tissues, and more than scven years
lor the shell (Watson and Heslinga, in press),
Recent studies  indicate  that even  faster
growth rates can be achicved with giant
clams if they arc provided with additional
sources of nitrates or ammonia (Heslinga
1988 and Onate and Naguit, in press).

At the moment, the greatest limitation o
mass production of giant clams in the Philip-
pines is the dearth of broadstock, especially
of the larger, faster-growing specics.

Applicability in Lingayen Gulf

Mariculture of both species involves a
hatchery or land-based phase and a growout
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or occan nursery phase. The hatchery phasc
includes the period from spawning to the
carly juvenile stage when the animals have to
be provided with specific diets; clean, flow-
ing, filtered scawater; and a predator-free en-
vironment in which to grow before they arc
transferred to the field. Growout (to com-
mercial sizes) is usually -accomplished in
occan nursery areas. In this author's experi-
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;
(1) allows more tank spacc in the hatchery for
succeeding batches of larvae; (2) obviates the
need to pump and filter scawater for the ju-
veniles; and (3) lessens labor input in terms
of cleaning raceways periodically 1o prevent
predator and algal buildup.

Sca urchins during the larval and carly ju-
venile phases require feeding with cultured
diatoms. However, as they grow bigger, their
dicts shift primarily 10 scagrasses and sca-
weeds which can be provided by naturally
occurring specics in the ocean nursery,

Suitable arcas for (marine) hatcheries re-
quirc access 1o unpolluted scawater and
[reshwater, reliable clectricity and reasonably
good transport facilitics,

For the ocecan nurserics, giant clams re-
quirc protected arcas that arc not subject to
destructive waves during thic typhoon scason
but still have good flowing scawater. La-
goons, sandy arcas of the rcef, as well as sea-
grass beds have been proven 10 be suitable.
Coral reef communitics are not as favorable
because they can harbor giant clam predators
such as octopi, mulluscivorous fish and her-
mit crabs. Sea urchins will obviously thrive
in scagrass arcas, cspecially where they have
been known to occur. Under certain habitat
conditions, both giant clams and sca urching
can conceivably be cultured in the same arca.
For both groups, it is essential that the arca is
within monitoring distance so that the grow-
crs can periodically check on the animals, as
poaching can become a big problem. In Lin-
gayen Gulf, there is an abundance of suitable
arcas for the mariculture of both clams and
sca urchins.
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The technology for rearing clams and sca
urchins from cgg to juveniles is not particu-
larly complex. However, the infrastructure
and operating cxpenscs required are substan-
tial and 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 stalf such hatcheries)
provide the sceds for growout in the ocean
nurseries ol individual fishermen or fishing
cooperatives. The mechanism by which this
technology can be transferred is most feasible
through the harangay level or fishermen's
cooperatives, with the guidance of cxperi-
enced social and biological science workers,
especially during the carly stages.

Recommendations

In coming up with a coastal arca manage-
ment plan integrated with mariculture cfforts,
specifically for giant clams and sea urchins, it
is essential that the establishment of owner-
ship of portions of reef arcas (c.g., concession
arcas) for farming or growout of these

species, even if only for limited periods of

titne, should be considered. 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 arca by a
barangay, a fishermen's cooperative or the
like,

Juinio ¢t al. (1986) recommended a re-
sceding program as well as the sctting up of
giant clam breeding units in protected arcas
(in conjunction with existing marine parks) to
encourage propagation of new recruits, Ex-
perimental resceding of reefs has been re-
ported in Central Visayas, Philippines, as
well as in Palau (Heslinga and Perron 1982).

For sca urchins, a management scheme
that has been proposed for trial implementa-
tion in Bolinao, Pangasinan has alrcady been
presented by UP-MSI o the municipal coun-
cil. The plan (which was also formulated in
order to help the commercial sea urchin re-
sources of Bolinao to recover) involves sc-
lective harvest at (initially) a minimum size
of 6 c¢m, the imposition of a closed season

from December to January (10 coincide with
the peak spawning scason) and the sctting up
of "mini-sanctuarics” to serve as sca urchin
breeding grounds. Implementation of these
proposals is intended to be at the village level
involving the local inhabitants themselves,

For the long-term success of mariculture
cfforts toward providing altcrnative sources
of food and livelihood to coastal inhabitants
(as well as helping depleted reefs recover), a
great deal relics on the establishment of rap-
port with the coastal communitics so they
will eventually have the initiative to properly
manage the marine resources. Thus, commu-
nity development workers have their work
cut out for them in terms of bridging the gap
among the planners, rescarchers and the peo-
ple in the fishing villages. It is initially im-
portant that the concepts of management and
conservation ol resources be reintroduced
hand in hand with feasible choices to existing
(presumably destructive) practices. Current
community structures (political, cconomic,
social) that enhance the achievement of man-
agement goals will have to be strengthencd.
Local inhabitants can also be assisted in
terms of using proper growout, harvesting
and processing  techniques. Marketing  and
pricing of products should also be addressed
so that the endeavor would be ecconomically
feasible.

However, there is still a lot of ground to
cover in order to improve mariculture efforts,
especially in terms of increased production.
For instance, broodstock cnhancement is
nceded to provide a constant supply of fertil-
izable cggs. Hardier and faster-growing
“strains” are also nceded to improve the seeds
produced. Ways by which larval and juvenile
survival and growth rates can be increased by
the use of improved farval feeds, nutrient
supplements, better tank designs, and more
appropriate techniques of handling larvac and
juveniles need additional rescarch. To maxi-
mize utilization of tank space and reefl arcas,
the polyculture of sca urchins and giant clams
with other vertebrates (c.g., siganids), inver-
tebrates (c.g., lobster, Trochus sp., abalone)
and scawcecds could be an interesting arca of
rescarch. Improved product handling, pro-
cessing, packing, marketing and promotion
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have been barcly cxplored. As alternative  press), while sca urchins can be bred for usc
sources of income for instance, giant clams in laboratory cxperiments. Less commercially
can be sold in the aquarium trade (Heslinga ct important specics of sca urchins could also be
al. 1988 and Trinidad-Roa and Gomez, in  tried as food for other cultured specics.
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Abstract

This paper presents the results of a study on the economics of municipal fisheries in Lingayen Gulf based on data
collected during the period January 1987 to January 1988. Information on capital asscts, costs and retums, and house-
hold expenditures obtained indicate, among others, the following: (1) relatively heavy capitalization in municipal fishing
activity in the arca; (2) considerable underemployment among participants in municipal capture fisheries; (3) quite low
net returns from fishing relative 1o family expenditures; and (4) the abject poverty of municipal fishcrmen and their fam-
ilies. Suggested measures center around the need for altemative livelihood and better management (such as correcting
the open access situation and betier law enforcement). It is emphasized, however, that such microlevel programs must be
pant of holistic macrolevel approaches that address sociocconomic incquity and fostcr genuine industrialization (lo draw
manpower away from the natural resources and agriculture sector).

Introduction

An ironic situation in Philippinc socicly
often cited in development literature is the
case of municipal or subsistence fishermen. It
has been said that they and their familics,
whose livelihood rests on catching one of the
cheapest sources of protein, suffer from se-
vere protein malnutrition.

The desperate existence of the fisherfolks,
the general situation throughout the Philip-
pines, is so vividly illustrated in the case of

Lingayen Gulf. This is borne out by the data
gathered by the sociocconomic rescarch tcam
of the ASEAN-US CRMP (Philippines) from
January 1987 1o January 1988. Four data
gathering instruments were uscd, namcly, (1)
the demographic profile; (2) the capital asscts
profile; (3) the daily cost and retums sched-
ule; and (4) the weckly bouschold consump-
tion cxpenditure  schedule. Of the four
instruments, the first and sccond are "one-
time", while the last two arc year-long
instruments. Approaching the parlicipatory

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

City, Philippines.
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rescarch method, the "respondent-cooperator”
fishermen were the ones who filled up the
year-long instruments with the assistance of
rescarch staff. This paper brielly presents
results using the last three instruments and
lcaves out the discussion of the demographic
characteristics of cooperators. 1t should be
emphasized that the results presented  are
preliminary in nature, and are intended 1o
help draw general inferences pertaining to the
cconomics of Lingayen Gulf municipal fish-
erics. More detailed treatments (¢.g., incorpo-
rating fishing gear variability and scasonality,
cte. 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
houschold income and expenditures of 60 co-
operators, was started in six selected research
sites. These sites were: Alaska, Aringay and
Balawarte, Agoo, in Sector 1T; Nibaliw West,
San  Fabian, Capandanan, Lingayen and
Uyong, Labrador in Scctor 11 and; Mangas,
Sual and Telbang, Alaminos, in Scctor 1 (sce
Calud ct al., this vol., for delineation and de-
scription of scctors used hercin). For the sc-
lection of sample sites, the following criteria
were used:

Type of Fishing Gear

There is a large variety ol fishing gears
uscd by the municipal fishermen in Lingayen
Gulf. Mincs (1986) stated that "due to differ-
cnces in bottom topography, nature of sub-
strate and the kind of fish species commonly
found in the arca, some types of {fishing gears
arc indigenous in a particular sector but not
used at all in other arcas; while some are
commonly used in one sector, but rarely used
in other sectors of the gull.” The western
coast (Scctor D, for instance, is described as
rocky and coralline. lence, the fishing gears

commonly used arc surfacc/drift gill ncts,
fish traps and other types of fishing cquip-
ment which normally do not touch or scrape
the sca bottom, Scctor 11 is generally shallow
with a muddy substrate; thus the gears com-
monly uscd arc baby trawls and beach scinces.
The castern coast (Scctor 111) is characterized
by a hard, sandy bottom with scattered rocky
substratc. In this scctor, the most common
gears arc round hanl scinc and baby purse
scine. These major gear types were consid-
cred in the sclection of the sample sites.

Fishing as a Major Source of Income

In all the sites sclected, fishing is consid-
cred a major cconomic activity, The number
of municipal fishecrmen in relation to the total
population was also considered,

The Community's Response
to the Research Program

The daily recording of catch and cxpenscs
by individual fishermen is a tedious task, and
may be considered an unfamiliar activity
given their ornientaiion. Thus, the commu-
nity's responsc to the rescarch program is
important. During the initial months, com-
munity meeting: were conducted (in coordi-
nation  with  some  local  organiza-
tions/institutions) to cxplain the program ob-
jectives and method of daw collection, The
fishermen's willingness to be involved in the
program was a major factor in the sample site
sclection,

Accessibility of the Area

One of the main tasks of the sociocco-
nomic research team  was the bimonthly
monitoring of the record-keeping  activity.
Ten individual cooperators in cach sitc were
chosen. The criteria were that the cooperator
must: (1) be a full-time fisherman; (2) be
willing (o participate in the rescarch program;
and (3) be able 10 read and write. Thie staff
decided to have ten cooperators in cach site



instcad of the cight originally projected to
give allowance for onc or two coopcrators
who would later losc interest in the activity.

Capital Asseis
Distribution

Of the 60 cooperators involved in the re-
scarch, 45% (27) owned a motorized banca;
13% owned a nonmotorized banca; and 42%
arc non-banca owners or simply renters or
tripulante (sce Table 1). Scctor 11 accounted
for the biggest sharc of motorized banca,
followed closely by Sector 111. Based on the
rescarch staff's findings, this uncven share of
the distribution could be explained by the: (1)
concentration of fisheries credit programs of
the government and NGOs in Scctors 11 and
I, and (2) relative urbanization of Scctors 11
and 111 as compared to Sector 1.

Table 1 also shows the engine type owned
by thosc who used motorized vessels as a
general confirmation of the previous state-
ment, except for the case of Scctor 1 where
those who owned a lower horsepower cngine
would have a slight edge over those that have
a higher horscpower enginc.
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The types of gear used in the arca essen-
tially confirm the findings of Mincs (1986)
which led to the scctoral classification
adapted in the different studies under the pro-
gram. In Sector 1, onc could sce the prepon-
derance of gears suited for its coralline
shores, and the same applics for Sectors 11
and I11. But onc commen factor in all sectors
was the multigear nature of the [isherics to
suit the scasonality of exploited specics and
arca of opcerations,

In terms of other equipment used (c.g., ice
box and other containers, lighting parapher-
nalia), the data gathered cssentially confirm
the previous statement on the relative cdge of
Scctors I and 11 over Scctor I, The number
of units owned by the cooperators in Sector
IT was higher than those in Scctor [.

Sources

Although there were a number of "credit
for capital assct” programs that were initiated
in the arca in the carly 1980s, personal sav-
ings and borrowings (scc Table 2) were still
the major source of financing of capital assets
in the gull and cach scctor.

For vessel, only 27% availed of the credit
program of the government such as Biyayang

Table 1. Perceniage distribution of respondent-cooperators’ ownership of:

Fishing craft by type and sector

Type of vessel owned Sector Total
I 1 I

Motorized 25.0 75.0 35.0 45.0

Nonmotorized 45.0 0.0 10.0 18.3

Renter/non-owner of a

vessclfiripulanie 450 25.0 55.0 417

Total 115.0a 100.0 100.0 105.0a

aValues exceeding 100.0% are duc to ownership of more than one type of vesscl.

Motorized vessels by engine horsepower and sector

Engine type Sector Total
1 1l 1

1-15hp 333 53.3 0.0 37.0

16 - 22 hp 606.7 40.0 100.0 59.3

No hp given 0.0 6.7 0.0 37

"Total 100.0 100.0 100.0 100.0
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Table 2. Percentage distribution of respondent-cooperators by source of capital

assct and sector.

Vesscl owners

Source Scclor Total
1 1l 1

Biyayang Dagat 0.0 40.0 1.1 21.2

Kilusang Kabuhayan

at Kaunlarana 0.0 13.3 0.0 6.0

Personal money 66.7 333 7.8 54.6

Others 333 13.3 1.1 18.2

Total 100.0 100.0 100.0 100.0

Enginc owners

Source Sector Total
1 11 1

Biyayang Dagat 100.0 9.1 429 333

Personal money 0.0 213 14.2 19.1

Others 0.0 63.6 429 47.6

Total 100.0 100.0 10.0 100.0

Fishing gear owners

Source Sector Total
I 1l 111

Personal money 100.0 81.2 81.6 86.5

[oan 0.0 18.8 15.4 13.5

Total 100.0 100.0 100.0 100.0

aNational Livelihood Program.

Dagar (Marinc Livclihood Assistance Pro-
gram). As mentioned, all of these were ac-
counted for by Scctors 11 and 111, Morcover,
56% of the cooperators were able 10 acquire
their asscts on cash terms; 10% through re-
sourccfulness and friendliness: and 349% on
installment basis. As a whole, 40%: of the to-
tal assets could be accounted for by Sector 11,

Value

The total value of all the capial assets
ownced by the cooperators amounted to about
P463,000b (Table 3a). Roughly, the average
coopcerator owned P7,700 worth of capital as-
scts (Table 3b). This average could be mis-
leading in the sense that the range of values
varicd from a low of less than P100 to a high
of P53,000. Almost half of the total valuc
was accounted for by Scctor 11, followed by
Scctor 1L Again, this confirmed the impact

ol the credit for capital assct programs im-
plemented in the arca, More than 50% of the
total valuc was accounted for by the vessel
and cngine, the two primary asscts financed
by such credit programs. Thus, relatively,
there was hecavy capitalization in fishing in
the arca, and this was further confirmed by
the heavy depreciation expense in the total
cost structure.

Daily Cost and Return
Fishing Days and Hours
For the period covered, the average num-
ber of days per month spent in [ishing by the

cooperators was only 10.7 days (scc Table 4).
Those in Scctor 1 spent more days fishing

b1987: $20.50 = US$1.00
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Table 3a. Total cost or value (P) of capital assets owned by respondent-cooperators by asset type and

sector,
I'ype of assct Sector Total

I Il m
Banca 28,450 160,000 50,150 238,600
Enginc 10,100 38,400 22,800 71,300
Fishing gears 28,040 40,930 33,490 102,460
Other fishing equipment 41940 4,680 4,160 50,780
Toral 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 assct Sector Total
[ Il I

Banca 1420 8,000 2,510 3,980
Engine 500 1,920 1,140 1,190
Fishing gears 1,400 2,050 1,670 1,710
Other fishing cquipment 2,100 230 210 850
Total 5,420 12,200 5,530 7,720

Table 4. Monthly and scctoral variation in mean number of
days spent {ishing by respondent-cooperators.

Month 1

January 3.2
February 10.5
March 15.5
April 10,6
May 10.9
June 7.5
Juiy 8.6
Aupust 10.7
September 9.3
October 9.6
November 10.1
December 7.0
Yecar-round 9.5

Sector
H Ul Total
0.0 8.5 59

10.3 15.0 119
11.0 15.2 13.9

8.5 134 10.8
87 15.8 11.8
7.1 124 9.0
9.7 14.9 11.1
8.1 1.1 10.0
9.8 13.2 10.8
11.9 13.5 117
8.1 18.3 2.2
10.2 114 9.5

9.1 13.6 107

than those in Scctors 1 and I1. Monthwise,
January exhibited the lowest number of fish-
ing days while March and October exhibited
the highest. The data on the average fishing
days indicated that, generally, the subsistence
fishcrmen of the gull were severely under-
cmployed. This pointed to the possible kind
of programs concerning resources manage-
ment and upliftment of the plight of the
people.

Of the reasons given for not fishing, the
perception that the fishermen would not catch
anything tops the list. This perception was
based on obscrvations that others came back
with minimal catch that could not even cover
the explicit costs of fishing. Not far behind in
the list was the rcason of natural causes (c.g.,
rough sca condition).

Table 5 shows the number of hours spent
at sca 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 sca per fishing day by respondent-cooperators.

Sector
Month | Il m Total
January 5.5 11.1 74 8.0
February 6.5 1.7 8.3 15
March £2 6.3 8.6 6.7
April 5.6 48 8.9 6.4
May 5.6 42 8.6 6.1
Junc 6.1 49 9.2 6.7
July 78 7.6 93 8.2
August 79 6.8 7.1 72
September 8.9 7.9 82 8.3
October 9.6 6.8 94 8.6
November 78 5.8 8.3 713
December 48 7.1 8.1 6.7
Ycar-round 0.8 6.7 84 13

gulf, cach cooperator spent about seven hours
in fishing. The fishermen of Sector 11T spent
the longest hours perhaps because they were
better skilled and more adventurous among
the cooperators. Those who used immobile
lift nets (i.c., respondents from Sual and
Alaminos) fished longest, for about cleven
hours,

Volume and Value
On cach fishing trip, the cooperator would

likely catch an average of 9 kg of fish (Table
6). Scctor I accounted for the highest volume

caught (13 kg) per fishing day whilc Scctor 1]
cxhibited the lowest (5 kg). For all seclors,
Deccember to March seemed (o be the peak
months and May to June, the lcan months.

On the average, a fishing tcam grossed
P150 (Table 7). The average value was high-
cst for Scctor TIT (P199). Although this scector
was only sccond in terms of volume, il ac-
counted for the highest value of catch be-
cause the fisherfolk caught higher-priced
specics/varictics(Tablc 8). Sector 11 exhibited
the lowest value, consistent with its relatively
lower average caich compared to that of the
other two scclors.

Table 6. Monthly and sectoral variation in mean catch (kg) per
fishing day of respondent-cooperators.

Sector
Month 1 II I Total
January 19 13.8 15.0 122
February 13.5 9.1 8.9 10.5
March ) 18.3 39 11.6 11.3
April 16.2 24 10.5 9.7
May 11.8 1.9 92 1.6
June 14.5 2.0 719 8.1
July 78 33 8.0 6.4
August 20.7 5.2 6.6 10.8
September 9.9 4.8 6.1 7.0
October 1.7 4.8 6.8 1.1
November 124 5.0 80 8.4
December 9.8 6.0 159 10.5
Year-round 12.9 52 9.5 9.2
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Table 7. Monthly und scctoral variation in mcan value (P) of catch per
fishing day of respondent-cooperators.

Scctor
Month i 1l I Total
January 115.6 143.0 332.1 196.9
February 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 20.6 205.7 131.5
June 188.6 3.1 186.0 135.2
July 115.4 72.6 199.4 129.1
August 2233 922 152.9 156.2
September 138.2 93.0 172.8 134.9
October 132.7 7.7 188.5 131.0
November 171.5 713 215.6 154.8
December 131.1 95.9 221.1 1493
Year-round 1671 833 198.9 149.7

Table 8. Monthly and scctoral variation in mean price of fish (P/kg)
caught per fishing day by respondent-cooperators.

Scctor

Month I 1l 11 Total
January 12.5 21.2 19.8 17.8
February 14.5 16.2 229 17.8
March 15.2 13.4 18.5 15.7
April 12, 9.5 193 13.9
May 12.0 1.6 26.4 15.3

June 11.6 9.1 21.6 14.1

July 9.2 14.5 24.4 16.0
August 93 137 19.0 14.0
September 8.8 15.5 233 15.9
October 6.7 12.8 23.7 14.4
November 10.4 11.2 26.0 159
December 8.2 12.3 20.8 13.8
Year-round 10.9 13.1 22.1 15.4

Disposition of the Catch

On the average, not all of the catch was
marketed. Of the catch 2.5% was given away
cither to authorities or to relatives; 2% was
caten out at sca while fishing; and 4% was
brought home for family consumption,

Of the marketed fish, the average share of
the cooperators per fishing trip was P49
(Table 9). Sectorwise, the aserage share in
Scctor T was the highest (P51) since most of
the cooperators here were Nift net owners;
followed by Scctor HI (£50) and Scctor T
(P47).

Average Cost and Cost Structure

On the average, the cooperators spent P73
per day to cover fishing costs. Of this
amount, 45% (P33) was used for gasoline;
29% for repairs and maintenance; and 7% for
petrol for lighting purposes. Those in Scctors
HI, IFand T spent P78, POS and P68, respec-
tively, The highest cost for Sector 1 was re-
flecdve of the venturing out ol municipal
waters by fishermen from the arca. In fact,
about 70% of their averiage total cost com-
prised gasoline expensce (see Table 10).
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Table 9. Average monthly share (P) per fishing day of respondent-cooperators.

Sector
Month I 11 m Total
January 38.0 87.4 58.1 61.2
February 57.2 80.8 53.6 63.9
March 59.5 403 41,7 49.2
April 52.0 28.3 47.6 42.6
May 45.6 304 56.2 44.1
June 59.8 22.0 50.6 44.1
July 36.2 47.8 48.7 44.2
August 423 46.4 41.8 43.5
September 472 55.6 40.3 417
October 54.6 39.9 454 46.7
November 571 28.0 54.7 46.6
December 61.2 56.2 56.5 58.0
Ycar-round 509 46.9 50.1 49.3

Table 10. Pereentage distribution of respondent-cooperators by cost item.

Gasoline cost (P) per fishing day and scctor

Sector
Cost 1 It I All
10 and below 50.0 40.0 30.0 40.0
11-20 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 I 1 All
10 and below 84.2 80.0 85.0 83.1
11-20 10.5 5.0 10.0 8.5
21-30 53 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 scctor

Sector
Cost 1 I I All
5 and below 35.0 95.0 <f0 65.0
6-10 20.0 5.0 25.0 16.7
11-15 15.0 0.0 10.0 83
15 and above 30.0 0.0 0.0 10.0

Total

100.0 100.0 100.0 100.0

Continued



Table 10 (continued)

Cigarelte cost (P) per fishing day and sector

Sector
Cost | I m All
2 and below 35.0 50.0 40.0 41.7
3-4 25.0 35.0 10.0 233
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 50 1.7
Total 100.0 100.0 100.0 100.0

Ice cost () per fishing day and sector

Sector
Cost I I 11 All
2 and below 100.0 80.0 300 700
3-4 0.0 15.0 25.0 133
5-6 0.0 5.0 40.0 15.0
7 and above 0.0 0.0 5.0 1.7
Total 100.0 100.0 100.0 100.0

l'ood cost (P) per fishing day and sector

Sector
Cost | Il 1l All
5 and below 70.0 95.0 75.0 80.0
6-10 15.0 5.0 20.0 133
11-15 15.0 0.0 0.0 5.0
16 and above 0.0 0.0 5.0 1.7
Total 100.0 100.0 100.0 100.0

Marketing cost () per fishing day and sector

Sector
Cost | Il i 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 1 1l m 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 0.0 33
16 and above 10.0 0.0 0.0 33
Total 100.0 100.0 100.0 99.9
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To include the implicit costs in fishing,
some assumpuions were made in calculating
the opportunity costs for capital and labor.
For capital, the prevailing savings intcrest
rate served as the measure (5%). For labor, a
daily (cight-hour work) wage of P35 was as-
sumed. This figure is way below the Iegal
minimum wage rate. But duc o widespread
uncmployment and underemployment  and
based on job opportunitics and carnings in the
arca, this figure is deemed reasonable. Table
11 shows the total cost per sector per month,

Net Returns

On the average, the net returns or the re-
source rent that "accrued” to cach of the co-
operators per fishing day was only P17.20.
Scctor I fishermen got a P30.00 resource
rent cach while those from Scctors T and |l
got P26.10 and P-4.40, respectively. Figs. |
to 3 ilustrate the low net returns and/or
incomes from municipal fishing operations in
the Lingayen Gull arca, and provide some
evidence that the common access equilibrium
may have already been reached in the case of
the gull.

Efficiency of Gears

Table 12 essentially reveals the reason lor
the preponderance of dynamite users in the

gull’ (without taking into account other im-
plicit costs, whether social or personal). The
long linc and dynamite group was the most
cllicient, followed by baby trawl. Bottom sct
gitl net operations were the most incfficient.

Houschold Expenditures

On the average, a cooperator family spent
P1,290 per month (Table 13). Thosc from
Scctor T spent the highest (P1,340), followed
by those from Scctors 11 and 1 (P1,265) and
11 (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
Scctor 111,

One need not compare the speading pat-
tem with the poverty thresholds o recognize
the dirc poverty stalking the familics of the
cooperators. The average monthly share a
fisherman obtained from fishing amounted 10
P470 in Scctor 1, P425 in Scctor 11 and P690
in Scctor 11 or P530 in all three sectors com-
bined. By simply comparing such average
monthly share with the actual houschold ex-
penditures, 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 arc two fishermen per fam-
ily, cach family would still need 10 look for
other sources of income (except in the case of
Sector 1.

Table 11 Monthly and sectoral variation in average total costs ()
(hoth imphicit and explicit) per fishing day of respondent-coopera-

tors,
Sector

Month | 1 m All
January 1.7 116.7 120.8 107.1
I'ebriary 104.4 83.7 140.7 109.6
March 103.6 9.2 122.4 98.4
April 96.3 180.2 141.6 139.4
May 80.8 46.4 126.8 84.7
June 87.2 04.4 1339 95.2
July 622 713 128.9 89.5
August 553 90).8 99.2 81.8
September 59.1 159.0 117.5 1119
QOctober 380.5 2743 125.8 260).2
November 69.0 05.9 131.1 88.7
December 60.0 78.4 1154 84.0
Year-round 103.0 108.9 1259 112.6
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Month

Fig. 1. Average total cost (¥) (including both explicit and implicit costs)
per day of respondent-cooperators by month and sector.

Month

Fig. 2. Average returns (P) per day of respondent-cooperators by month

and scctor.

Preliminary Analysis of Variability
in Fishing Effort and Catch

Variability of Effort pes Fishing Day

The following is an attempt (o cxplain
variation in time spent in fishing or whatever
factors motivate a fisherman to stay longer at
sca and cxcert more cffort,

The specifications include the following:

E=(C,P,H,A1,S,F, Di,D?)

or in log-log form arc
logE = loga + BilogC + B2logP +
BilogH + B3logA + Bglogl + BslogS +
BslogF + BglogD] + B7logD2 + ¢
where E = number of hours in fishing
C = cost of fishing
P = weighted price of fish in the
arca
H = houschold cxpenditure
A=age
I = cducational attainment
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Fig.3 (continued)

Al sectors

Month

Fig. 3. Monthly variation in average costs and returns () per day of

respondent-cooperators,
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Table 12. Total cost (P), catch volume (kg) and net retums (P) per fishing day for sclected municipal fishing

gears in Lingayen Gulf,

Geartype Average Average Avcrage
total cost total volume net retum
Bottom set gill net 88.2 5.6 -4.4
Baby trawl 148.4 9.0 304
Parigdigflift net 140.1 15.5 17.9
Long linc and dynamitc 110.7 10.4 62.6
Table 13. Average monthly houschold cxpenditures (P) of respondent-cooperators
by month and sector.
Sector
Expense type 1 1l 1 All
FFood 658.3 636.2 820.2 06629
Medicine 97.4 121.7 75.2 107.8
Education 102.1 85.1 61.2 89.4
Clothing 237.9 130.6 138.6 173.3
Recreation 87.0 98.4 24.2 86.7
Utility 43.4 103.5 37.5 73.4
Others 118.2 89.5 10.9 93.3
Total 1,344.3 1,265.0 1,166.8 1,286.8
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S = houschold size
F = number of ycars in fishing
D1, D2 = dummy for scctor: if
D1 =0,D2 =0: Scctor |
D =1,D2=0:Scctor Il
D1 =0,D2=1:Scclor 111
a = constant
The results are as follows:
logE = log 0.788 + 0.269 logC + (.357 logP

s.c 0.093  0.140

1 2.90 2.55

-0.01T logH - 0.420 logA + 0.216 logl
0.105 0.202 0.108

-0.11 -2.07 2.00

+0.092 TogS + 0.065 logF + 0.90 logD1
0.090 0.074 0.154

1.02 (.58 0.58
-0.081 logD2
0.146
-0.56 R2 =0.6382
Adjusted R2 = (.5502

F=17251

From the above equation the following can be
drawn:

1. Of the variations, 64% can he cx-
plaincd by the variables chosen.

2. Of the five cxplanatory variables,
two arc highly significant at P>0.01
(i.c.cost and weighted price) and
two others arc significant at P>0.05
(i.c., age and cducation). All have
the expected signs,

Variability of Catch

The following is an attempt to explain
variabitity in catch, V, across the gulf.
V=[ECPHATLSFED]D
or in log-log form
logV = loga + BilogE + BlogC +
B3logP + BglogH + BslogA + Bglogl +
B7logS + BglogF + Bologbl +
BiologD2
The results arc as follows:
logV =log 0,931 + (.624 logE +
0,986 logC - 1.32 logP

s.c 0.298 0.186 0.274
t 2.10 5.29 4.82

- 0.168 logH - 0.242 logA + 0.038 logl
0.191 (.387 0.205

-0.88 -0.62 0.19
- 0.187 logS + 0.168 logF + 0.077 logD1
0.166 0.136 0.280
-1.124 1.241 0.274
-0.1001 logD?
0.265
-2.64 R2=(.6814
Adjusted R2 = 0.5929
F=17.68

The following could be drawn from the
above;

1. The specification could account for
68% ol the variation in catch, and
the overall fit is quite good.

2. For most of the variables, the cx-
pected signs were obtained, except
for houschold size. Of the explana-
tory variables, cost, price and being
in Scctor 11 arc highly significant at
0.01 level, while cffort and dummics
for the scctors are significant at 0.05
level.

Conclusion and Recommendations

The results above indicated the abject
poverty that stalks the coastal communitics
surrounding Lingayen Gull, The immediate
reason appears to be the condition in the arca-
-the dissipation of resource rent due to the
near attainment of common access equilib-
rium. Data sets on capitalization, costs and
returns and houschold expenditures support
this conclusion. Solely addressing the com-
mon access issue, however, would not soltve
the problem of poverty. The present situation
did not evolve in a socioeconomic vacuum.
FFactors that may be macro in chiaracter must
be considered in the planning process to rem-
edy the existing situation, It must be realized
that although programs that deal with the mi-
cro situation might case poverty (c.g., alter-
native source of income such as backyard
poultry and piggery), the benefits would not
be long-lasting unless {aid down under a
holistic macro plan, Some environmentalists
have opined that the solution 1o environmen-
tal degradation and natural resources deple-
tion could not be found in the sectoral arcas
themscelves. This is because the real causative



factors stem from the social and cconomic 2.
structures of the country. The problems of in-

cquity on the macro level need 1o be ad-
dressed, and real industrialization should be

pursued (o increase opportunitics and draw
manpower from the natural resources and
agriculture sectors.

Given these considerations, the following 3
proposals specific to the Lingayen Gulf area o
need atiention:

L With the relatively high capitaliza-

tion in the arca, a stop to credit
schemes for fishing  capital/equip-
ment should be effected and the
available funds rechanneled for so-
ciocconomic projects that would be
community-bascd and that rest on
the principle of cooperation and self-
reliance. This proposal is not only to 4,
ase some pressure away from the
resources, but also 1o promolte better
institutional structures that could be
the basis of a community-based re-
sources management program.

Reference
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Alicrnative sources of income must
be promoted and should consider the
nature of fishing and the number of
days spent for fishing. Onc should
also consider the possible role of
other family members, cspecially
those of the women and children.

Some pricing  mechanisms  that
would show and internalize the real
costs of illegal fishing (such as dy-
namite fishing) are nceded. As may
be gleaned from the data, the
“cfficiency” of the gear is the best
explanation for the persistence of
illegal fishing methods. No amount
of  hall-hcarted  implementation
could solve this problem.

Studics that would link the micro
with the macro situation would be
desirable, Studies of market inter-
linkages could be revealing in the
sense that market structures could be
analyzed and imbalances identified.

Mines, A, 1986, An assessment of the fisheries of Lingayen Gull. PCARRD/NSTA Proj. Rep. 26 p. College of
Fisheries, University of the Philippines in the Visayas, Diliman, Quezon Cuy.



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.-I. 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
Development, Los Bafios, Laguna, and Intemational Center for Living Aquatic Resources Management, Makati,
Metro Manila, Philippines.

Abstract

In many countrics, fisheries resources are legally defired as common propeny 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 fisherics, resources atlocation through territorial
usc rights in fisheries ('URFs) have been advocated.

In Lingayen Gulf, TURF's 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 anificial reefs. The natural
acquisition of TURFs by fishennen's organizations in connection with their antificial reef projects opens the feasibility
of a community-managed TURF. ‘The existence of traditional use rights in the use of payao and anificial rcef’s enhances
the feasibility of using or adopting localized/traditional TURFs to meet both economic and social objectives.

Introduction among fisherinen and, in some cascs, the

cconomic collapse of the fishing industry

In many countrics, fisherics resources are (Berkes 1986). Lingayen Gulf is not cx-
legally defined as common property and  cmpted from this trend.

open-access.  However, cxpericuces  with
many fish stocks over the decades have

shown that open-access exploitation of fish- Management Alternatives
crics resources leads to excess fishing capac-
ity and dissipation of resources rents, Failing To overcome the problem of failing fish-

open-access fisherics throughout the world crics, several management alicrnatives have
have been characterized by declining total been put forward. These include, among oth-
yiclds, sharp decreases in the yield per unit of crs, the following (Panayotou 1982):

fishing cffort, disappearance of the more 1. Seclectivity of gear - such as restric-
highly valued species, cutthroat competition tion on the sizc of meshes, spacing

4College of Social Work and Community Development, University of the Philippines, Diliman, Quezon City,
Philippinces.
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of hooks or the opening of pots, aim
to achicve and maintain the most
productive age structure of the stock
by allowing immature fish 0 grow
larger and more valuable, and possi-
bly to reproduce before they are
caught,

Giear restrictions - such as bans on
the use of poisons and explosives,
aim at the protection of the resource
and its productivity.,

Scasonal and area closures - aiming
to improve the productivity ol the
resources by ensuring uninterrupted
spawning and protection of juvenile
fish; the closure of a fishery during
certain seasons or in certain arcas
may also control total effort and
catch.

Catch quotas - aim to improve the
productivity ol the stocks through
dircet control of fishing mortality;
theoretically, any catch quota can be
set and caforeed, thereby, main-
tining the stock at the desired level
ol production.

Fishing cffort controls - such as
limits on the number ol fishing
units, quantity ol gear, or capacity of
vessels, aime to improve the yield
and cconomic performance of the

lishery through the climination of

excessive fishing effort,

Economic controls - such as taxes
on clfort or catch, royalties and li-
cense fees, aim 1o indirectly control
fishing cffort by dircetly removing
the cconomic surplus (or resource
rent) which encourages overexpan-
sion of ¢flort; taxes and fees drive a
wedge between social and private
costs of fishing which dissnade fish-
crmen from expanding effort beyond
the sociatly optimum level,
Resources allocation through territo-
rial rights - such as Ieaschold ar-
rangements, Iranchises, or alloca-
tions of ownership over an arca or 2
stock, aims to create the appropriate
environment  for - sell-management
through the establishment of private

or community owncrship of com-
mon  property  resources;  the
“owners" of the resource, having an
interest in its current and future pro-
ductivity, would be inclined o <on-
trol fishing cffort (0 maximize the
net benefits from the resources, in
much the same way as farmers reg-
ulate their activitics o 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 fisherics
throughout the world for several centurics.
Bricfly, common property resources are those
to which access is both free and open 1o a set
of users or potential users. The consequences
from the condition of common property in-
clude the following;

1.

Tendency to waste the resource
physically. No individual fisherman
has an incentive o restrain his catch
in the interest of future returns, for
anything he lecaves 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 sustainablic yicld.
Economic waste. In the abscence of
controls on capital and labor, there
will tend to be 0o much effont spent
on too few fish. In overutilized fish-
crics, the same or cven larger
amounts of fish can be taken with
fewer fishermen and vessels than are
actually employed. This incans that
the same or greater total revenues
could be produced with lower total
COstS.

The difference between total rev-
cnues and Lol costs that would oc-
cur i access to the fisheries were
controlled, or the condition of com-
mon properly yeere removed, is an
“economic rent.” fn common prop-
crty fisherics, this rent is dissipated



because whenever it occurs, it pro-
duces a surplus profit to the fisher-
men. Since access is free and open,
the surplus profit will attract more
fishermen. New fishermen and cap-
ital will come into the fisherics until
rent is totally dissipated.

3. Low income. A related consequence
is that average incomes of small-
scale fishermen tend to be at, or
close to, the bottom of the scale.

4, Conflict. This occurs in the form of
congestion among fishermen using
the same resource with the same
gear; among large- and small-scale
fishermen using different gears for
the same resources or among fish-
crmen using different kinds of gears
for different stocks but on the same
space, as between mobile trawlers
and fixed nets or pots.

In essence, the conscquences of free and
open-access  fisheries are  gencrally  quite
damaging. The only possible rationale for this
is that it offers employment opportunitics in
situations where altemative opportunitics are
scarce or nonexistent. But this is a benefit
which, in the long run, may be outweighed by
the other damage,

The Concept and Practice of
Territorial Use Rights in Fisheries

TURI's have been known to exist for cen-
turies. In fact, community fishing rights and
other forms of proprictary rights have been
the rule rather than the exception in many
traditional  coastal  fisheries.  They  have
emerged Gand some are st maintained)
where conditions permit relatively casy ac-
quisition and defense of exclusive rights.
Scdentary resources such as oysters, mussels,
and scaweeds have long been subject to use
rights. Enclosed bodies of freshwater (ponds,
lakes and flood plains) have also been subject
lo exclusive use rights for centuries (Christy
1982). TURFs have also cmerged in arcas or
situations where case of acquisition and de-
fense of exclusive rights are not readily ap-
parent. They have developed in marine arcas
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such as lagoons, along beaches, and with re-
gard to coral reefs. More recently, TUKTS are
being established, legally or illegally, with
FADs and other new or recently expanded
technotogies.

Range and Variety

TURFs arc morc pervasive than previously
thought to be the case, in both modern and
traditional marinc fisherics. A partial list of
fisherics and techniques using or permitting
cxclusive TURFs would indicate this. These
include the following (Christy 1982):

1. Oyster and clam bottom

2. Scawced beds

3. Raftculturc

4. FADs: floating (c.g., payao) and

fixed on the bottom (e.g., artificial
reefs)

5. Bcach seinc rights

6.  Fishpens and cages

7. Setnetrights

8. Bottom fish traps (c.g., lobster pots

and octopus shelters)

9. Coral reefs

10.  Lagoon fisherics

1. Fish traps/corrals
To the author's knowledge, all of these vari-
ctics of TURFs except probably beach scine
rights and sct net rights, cxist in Lingayen
Gulf.

Significance

Christy (1982) pointed out scveral conse-
quences of TURFs, which include the fol-
lowing:

1. Prevention of the dam.ging consc-

quences of common property. A
TURF can remove, 1o a greater or
lesser cxtent, the conditions of
common property, thus reducing
their negative consequences (c.g.,
the tendency to waste the resource
physically). TURF owners can limit
the inputs of capital and labor at the
point where the greatest net benefits
arc produced. This could be the
point where net cconomic revenucs
or social objectives arc maximized
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(such as maximum cmployment at
satisfactory levels of income).

2. Improvement of the welfarc of
small-scale fishing communitics and
enhancement of cquity. Community-
managed TURFs previde both op-
portunity and incentive 10 manage
the resources within the territory.
Since the owners (group of individ-
uals or community) of TURFs have
an cxclusive right to future products,
it will be in their interest v ensure
the flow of future producis. This
would facilitate the imposition of
management measurcs as well as cn-
forcement. The most effective form
of enforcement occurs where it is in
the sclf-interest of the user to com-
ply v * the rules.

3. Enharcement of self-regulation and
help in minimizing conflicts. TURFs
arc viable especially for small-scale
fisheries wherein the community of
users is relative'v homogenous, and
the group size is relatively small.
Reciprocal and mutually reinforcing
relationships are feasible, thus, fa-
cilitating  self-regulation and mini-
mizin, conflicts.

4. Possible creation ol a class of
"sealords” or monopoly of the re-
sources. While community-managxd
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 "scalords” and re-
sult in a monopoly of resources. The
case of the fishpens in Laguna Lake
illustrates this.

The Philippine Experience:
A Historical Perspective

Prior to Spanish colonization, the Philip-
pines was inhabited by various cthnic groups
organized into independent villages known as
harangay. No comprchensive account exists

of the manner in which these communitics
relate to their environment, particularly the
coastal resources. But carly 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 sca and ncarby
rivers as they could defend against
neighboring harangay (Francisco Colin
1663); and
Tagalogs cstablished fishery limits and
set aside scctions of river for use as
trading centers. Use of these arcas by
nenmembers of a scttlement was con-
tingent on the payment of fees (Juan de
Plascncia 1589).

As the Spanish rule prosperec, the
barangay were incorporated into the domi-
nant sociopolitical system, and with it TURFs
claimed by cach village broke down. Coastal
and offshore waters hecame open 1o ex-
ploitation by all partics who "iad the means o
do so.

During the Amecrican occupation of the
Philippincs, exclusive use of coastal waters,
this time by individuals, was again cstab-
lishca by the Fisheries Act of 1932 for fish
corrals, fishponds, oyster culture beds and for
fry gathering. However, municipal fishing li-
censes issued vader the act still allowed sub-
sistence fishermen to ¢xploit all waters within
the jurisdiction of a muricipality.

The Lingayen Gull Area

In at least onc locality (Bolinao, Pangasi-
nan), the Fisheries Act was used 10 concen-
tratc control of municipal waters within 2
small circle of the affluent. Waters 10 a depth
of 10 fathoms (18 m) were divided into five
or six lats and leased by auction. Concession-
aires cxacted fees from net fishermen and
corral-builders who wished o operate within
their lots, bascd on estimates of potential
catch. Hook-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 lot and, at least in theory, make
sure his  stock would  remain  productive
(Lopez 1983).



The exclusive use of coastal waters by in-
dividuals or corporations continucs up to the
present, and remains the dominant arrange-
ment for TURFs in Lingayen Gulf. For in-
stance, Ordinance No. 8 from the Office of
the Municipal Sccrctary (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
ol 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 1o the provisions of this
Ordinance.”

In the municipality of Sual, TURFs for fish
cages and  stationary lift nets have been
awarded to individuals or corporations. Sim-
tlar arrangements exist for the oyster rafts
and mussel stakes oft Binmaley and San
[Fabian. Fish corrals all over the gull are ad-
ministered under individual or - corpsiate
franchises,

In the municipality of Agoo, La Union, a
similar provision for exclusive use of coastal
walers in the operation of fish corrals, oyster
culture beds and fry gathering exists in the
ordinance pertaining to fisheries. However,
there are no clear provisions with regard to
the operation ol pavao or FADs prevalent in
the La Union arca of Lingayen Gulf, Never-
theless, an observation has been made re-
garding s use and another FAD, the artificial
reel, Galverz (1988) noted the existence of an
important cultaral and institutional practice in
Balawarte - a form of sea tenure system. As
he observed, "anyone who has laid down an
artificial reef in an arca cams the sole right to
fish around the reet”

This form of sea tenure may have devel-
oped over the long years that the people have
been practising the laying down of payao. In
the process, it has institutionalized a tradi-
tional use right in the operation of pavao and
its variant, the artificial reel.

A recent develepment in the gull area is
the ratural acquisition of TURIs by fisher-
men's organizations in Alaminos, Sual and
Labrador in connection with  their laying
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down of artificial recfs in the coastal waters
adjoining their communitics.

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 o the ben-
elits accruing from the project. Furthermore,
their rules provide that anyone fishing within
50 mof the artificial reefs should share 5% of
his catch cither in cash or in kind. They also
provide that only gill net and multiple hook
and linc may be used in catching fish from
the artificial reefs. Blast fishing and cyanide
poisoning arc strictly prohibited. Working
committees have also been formed to monitor
and maintain the operations of the artificial
rects.

This new development in the acquisition
and maintenance of TURFs provides an al-
ternative arrangement in CRM. It poses the
feasibility of community-based management
of TURFs over the dominant practice of indi-
vidual and corporate management.

Lessons and Recommendations

Successful experiences in coastal fisheries
management indicate the importance of tra-
dition and local organizations.  Fishermen
who have inherited detailed knowledge of the
natural environment and time-tested systems
lor fishing, and who have organized them-
selves have a better chance of managing their
fisheries successfully. Thus, in the formula-
tion of a community-based CRM plan for
Lingayen Gulf, there is a need to examine the
ways by which localized/traditional TURIs
can be used or adopted 1o meet both eco-
nomic and social objectives. Additiona'ly,
there is a need to:

I. Explore the possibility of organizing
the small fiskermen of Santiago Is-
land and have them bid for the ex-
clusive vse right of setting up fish

corrals;

2. Homess the wraditional use rights
prevailing in the ¢ astal communi-
tics in the setting . > of artificcal
reels; and

KR Incorporate organizing as an cssen-
tial clement of community-based
CIN.
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Another critical factor in the success of

coastal fisherics management is the use of

cxtra-local authority or "enabling legislation”
such as provincial or municipal ordinance.
Such lacilitates the pretection 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 up of artificial reefs, the provin-
cial boards and municipal councils in the
provinees of Pangasinan and La Union can
initiate the promulgation of ordinances 10
protect community-managed TURFs.
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Abstract

This paper gives an overview of development concerns and targets for the province of Pangasinan based on the
wedium-term development plan covering the period 1987-1992. 1 presents a brief profile of the province, its pressing
development problems and objectives/requirements during the plan period.

Provin-ial Profile

Pangasinan’s land area of 5,368 km? cov-
ers one-fourth of the THocos Region's land
arca. Pangasinan is composed of 46 munici-
palities and 1,348 harangay including the
cities of Dagupan and San Carlos. The
provincial capital is Lingayen,

Population, Labor and Employment

Pangasinan has  the  highest  population
among the four provinces in Region 1. In
1987, its total population (including its citics)
reached 1,847,300 or 46% of the otal re-
gional population. As of April 1988, 714,000
composed the ibor foree, 633,000 of which

aDon Pedro Bldg., Pagdaraoan, San Femando, La Union.

b1985: £19.00 = USS$1.00
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wer. employed; thus a provincial employ-
ment rate of 89%. Of those employed, 52%
were in agriculture. The unemployment rate
of 11% was higher than the regional unem-
ployment rate (6%).

Family Income and Expenditure

The average monthly family income for
Pangasinan and its citics was P2,440 in
1985b, However, the average monthly family
cxpenditure was P1,950. Both parameters
were below the region's average monthly
family income of P2,620 and expenditure of
P2,190. The proportion of familics carning
less than 210,000 annually was 6%.
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Natural and Financial Resources

Pangasinan has the largest arable land area
in Region 1. Of the province's total area
(536,818 ha), about 70% are classified as
alicnable and disposable lands Fest suited for
intensive crop production. Its forest lands
make up about 30% of the combined forest
arcacin the Hocos Region.,

About 48% of Pangasinan's land arca is
used for agricultural production. Pangasinan
is a leading producer of rice, corn, lowland
vegetables and livestock. It also has the
largest fishpond arca in Region 1. Three-
fourths of the region's freshwater area is in
Pangasinan. The province borders Lingayen
Gulf, the most productive fishing ground in
Region I Communal waters occupy nearly
5,000 ha, the biggest in the region.

The Hundred Islands in Alaminos, Sual
Beach and other beaches around Lingayen
Gulf make Pangasinan a favorite summer
spot, especially for water-oriented recreation,

In terms of local govermment revenues,
Pangasinan generated P1O2 miltion in 1987¢
representing a per capita revenue of PSS ver-
sus the region's P89, Pangasinan's average
per capita government expenditure was P60
compared 1o the region's P77.

Agriculture and Industry

During the first half of 1987, Pangasinan
accounted for more than 60% of the rice pro-
duction in the locos provinees. Nearly half
of the region's inland fisheries production
came from the province. In 1986, fish pro-
duction totalled 32,000 1, accounting  for
about 80% of the fish production in ihe Hocos
provinees.

For the third quarter of 1987, Pangasinan
was the primary source of limestone, shale
clay, white clay and guano silica.

In 1987, there were 454 newly registered
business cstablishments in the province, of
which 280 were cengaged in trading, Total
investments were P45 million.,

€1987: #20.50 = USS1.00

Infrastructure and Utilities

In 1983, the total road length in Pangasi-
nan represented 26% of the regional total.
More than onc-hall of the roads are asphalted
while the rest are of carth and gravel. In
terms of communication facilitics, all of the
municipalitics of Pangasinan are serviced by
telegraph facilitics. As of Junc 1987, there
was onc postal station for every 36,200 per-
sons. About 87% of the municipalities have
been provided with clectricity. Less than one-
fifth of its wtal population still has to be sup-
plicd with potable watcr. One-third of the
potentially irrigable land still needs to be irri-
gated.

Development Concerns

The natural endowmenis of Pangasinan
have been projected to offer growth and de-
velopment. Certain problems, however, im-
pede the maximum wtilization of these re-
sources. Farm siltation and river pollution are
two major concerns. Two ol the region's
major river basins, Agno and Bued, have
served as dumping sites of mine silt and
wastes generated by mining companics in
senguet. This river system traverses and
pollutes wide tracts of agricultural Tands in
Pangasinan,

Decreases in crop production (particularly
rice) in Pangasinan are attributed to the high
costof farmlands and mining activities in the
uplands.,

Pond management and fingerling disper-
sal, technological assistance and coordinated
systems of fish production are still inade-
quate.

Small-scale, backyard livestock production
is common. s expansion is limited by the
lack of breeder stocks and efficient dispersal
programs, as well as inadequate capital o
support increased production. Backward link-
ages of the induostrial sector with the agricul-
tural sector need to be strengtlic. ed o com-
plement the planned increases in crop and
livestock production.



Marketing and credit facilitics and training
programs appropriate for craftsmen, produc-
tion workers and managers arc inadequate
and constrain the development of small and
light industrics. Raw malterials like rattan,
bamboo and narra arc dwindling to the detri-
ment of cottage industrics.

The lack of standard holtels and other nec-
essary tourist facilitics hampers the tourist-
drawing potentials of Pangasinan, Its water-
oricnted recreation resources have yct to be
fully developed.

The rural arcas, particularly in the castern
and western portions, nced to be beneficiaries
of an cxpanded program in health, nutrition,
family planning, education/training and other
social services. Thesc arcas lack water, clec-
tricity and sanitary disposal systems.

Communicable discases arc the main
causes of morbidity and mortality. These
have yet to be controlled more effectively. In
1987, onc-fourth of the children in the 0-6
age group were found to be malnourished.
The services of more pbysicians, nurses and
dentists are required by the increasing popu-
lation,

As of Junc 1987, more than one fifth of

the total number of harangay in Pangasinan
nceded clectrical facilitics. Existing school
buildings and health facilitics nced substan-
tial repair and improvement. While the road
density of the province is slightty higher than
that of the region, many road scctions
(barangay or farm to market roads) nced re-
pair and improvement. Port facilitics are in-
adequate to meet the development in agri-
culture and industry. Large arcas, especially
in the castern and central parts, require {lood
control  systems (o protect  farms  and

property.

Development Targets and
Requirements

Agriculture and Natural Resources

Pangasinan's population is projected to
have an annual growth rate of 1.6% during
the 1987-1992 period. Its population shall
have reached 2,003,000 by 1992. During this

165

period, the percentage of the total population
belonging to the active labor force would be
55%. Continuing to absorb majority of the
labor force shall be the agriculture scctor,
followed by services and trade. The agricul-
ture, fisheries and forestry scctors shall like-
wisc experience the highest average annual
growth ratc in labor absorption during the pe-
riod.

Pangasinan is and will continue to be a
major producer and supplicr of rice in Region
L. For the 1987-1992 period, the arca planted
with rice shall increase by 5% from 196,000
ha in 1987 to 206,000 ha by 1992.

Fish production shall grow o be a major
livelihood activity for coastal municipalitics.
Activitics, however, shouid shift from capture
fisheries to aquaculture given the resource
situation,

Livestock and poultry production shall be
encouraged. Mcat production is projected to
grow by 1.6%. Vegetable, colton and native
burley tobacco production and tree farming
shall also be expanded.

Industry, Trade and Tourism

The development of cottage, small- and
medium-scale industries depends on the cx-
tension of liberal financial assistance, techni-
cal and consultancy services and manpower
and cntreprencurship training nceded by the
industry. Handicraft, furniture, food process-
ing, machinc shop, lcather production,
lcathereraft and cotton spinning are the in-
dustrics to be developed in Pangasinan.,

Agricultural and resources-oricnted indus-
trics need 1o be established. A comprchensive
survey of the province's mineral resources
and other indigenous materials shall he un-
dertaken. The further development of the
mincral industry is a high priority.

Trade strategics must be focused on the
creation of centers and subcenters (o serve as
trading posts for agricultural and industrial
products. Additional efforts in product devel-
opment and standards, and campaigns on re-
sporsible consumerism are essential for trade
activitics.
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The next five years will call for the im-
provement of hotels, inns and other tourist
facilitics especially in  designated tourist
7ones.

In all of these activitics, adequate infras-
Lructure support is necessary.,

Social Services/Facilities
and Infrastructure

For the planning period, the increasing
number of students 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 well-maintained facilitics and the train-
ing and retraining of teachers and school ad-
ministrators. Morcover, 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 400 midwives by
1992, Existing health facilities will need to be
dispersed strategically in rural arcas. 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 [ill the nced of highlighting the
welfare of the family and the child. Opportu-
nitics 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 facilitics.

Induccd investment supportive of balanced
agroforestry development  will require the
construction, repair and maintenance of vital
support [facilities. This requirement, when
provided, shall strengthen the link between
these complementary scctors.

The backlog in rural rcads will need to be
minimized within the period. Urban roads arc
alrcady deemed sufficient. Rural road devel-
opment needs greater atiention cven on the
assumption that no change occurs on the cx-
isting arca of agricultural lands.

By 1992, 300 postal stations will be
nceded by the growing population,
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Abstract

‘This paper gives an overview of development programs and objectives for the province of La Union based on the
medium-term development plan for the period 1987-1992, It gives a profile of the province, previous development
effonts and programs for implementation during the five-year period.

Planning Framework land arca of the region and country, respec-

tively. It is composed of 20 municipilitics

Provincial Profile and 575 barangay. Of the former, San

Gabricl has the biggest land arca, 17,810 ha

General profile (12%) while Agoo has the smallest, 3,910 ha

(3%) of the towl provincial land arcas. In
La Union is located in the southwestern  terms of the number of barangay, San Fer-
part of the llocos Regionb. It stretches overa nando has the most (59) while Bagulin has
length of 102 km from north to south lying  the least (10).
beiween 1200 15" and 1200 36' E longitude

and 160 13" and 160 57' N latitude. It is Population and family income

bounded in the north by locos Sur, in the

south by Pangasinan, in the cast by Benguet In 1980, La Union had a population of
and in the west by South China Sea. 452,600, which was considered the second

La Union, with a total land arca of 149,300 highest among the region's scven provinces.
ha, is considered the smatlest province in the It was estimated to have grown at an annual
region. Its arca is 7% and 0.5% of the total average rate of 2.3% to a level of 508,300 in

aDon Pedro Bldg., Pagdaracan, San Femando, La Union, Philippines.
bThe locos Region referred to in this paper is the old regional delineation with seven provinces and four citics.
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1985. The growth ratc was slightly higher
than the average growth of 1.9% during the
1970-1980 period because of the combined
cffects of better health and the increase i the
immigration stream  resulting from, among
others, the designation of San Fernando as
the regional capital, the establishment in
1983 of a State University and the imple-
mentation of major projects providing the
pull factors o population migration,

The provinee's population is concentrated
in the coastal municipalities. Almost one-
third is in the three most populated towns of
San Fernando, Bavang and Agoo. The capital
town of San Fernando has remained the most
populated town with its population in 1980 of
68,400 accounting for 15% of the provincial
population. The least populated towns in
1980 were the upland owns of Bagulin,
Burgos, Pugo and Santol, with a combined
population of 26,800 constituting only 6% of
the total provincial population,

The population density of the provinee in
1980 was 303 persons/km2. The municipality
ol Agoo had the highest density with 891
persons/km2 while San Gabricl, the largest
municipality in terms of land arca, had the
lowest with SR pcr.\'()ns/kmz. The lowland/
coastal municipalitics, on the average, were
more densely populated than the upland muo-
nicipalitics.

On the average, there are slightly more
women than men in the provinee, with a ratio
of 98 men for every 100 women. In 1980, in
the young segment of the population, i.c., in
the 0-19 age group, the ratio was 106 men 1o
100 women. In the older age groups, the
opposite was true, 100 women to 90 men,

La Union's population is growing older as
shown by the decreasing proportion (1o total
population) ol the 0-14 age group. Since
1970, when this group accounted for 44%
the proportion has gone down to 40% in 1980
and 10 39% in 1985. The 15-64 age group, on
the other hand, has increased in proportion
from 53% in 1975 (o almost 56% in 1985,
The implications of this o the province's
cmployment generating capacity are of prime
consideration in planning,

In terms of age dependency ratios, La
Union in 1980 had 85 dependents for every

100 potential carners. The number  has
declined 10 79 in 1985, Of the total number of
dependents in 1980, 75 belonged 1o the 0-14
age group while 10 were aged dependents.

In 1980 the province had a predominantly
rural population with 84%. Except for San
Fernando, all the municipalities had more
than four-filths of their population in the
rural arcas. The municipalitics ol Bagulin,
Burgos and Santol, all upland municipalitics,
have remained totally rural even as ol 1985,

The urban-rural population ratio in 1980
was 19 to 100, and in 1985, 22 to 110, The
tempo of urbanization during this period was
3%.

Although both urban and rural arcas ex-
hibit similar trends of decreasing proportions
in the youth group (0-14) and increasing in
the potential cconomically active group (15-
64), the levels vary, In 1980, the proportion
of the youth group to the 15-64 age group in
the urban and rural arcas was 37% 10 41%
and 53% 10 57%, respectively.

Alsoin 1980, the number of dependents in
the rural arcas was higher than that in the
urban ones. Every 100 persons in the produc-
tive 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 the rural arcas.

Part of La Union's population growth
comes from a net immigration flow, For the
period 1975-1980, the net immigration rate
was 3.2/1,000 persons, or a gain of 1,470 per-
sons. OF the total gain, 23% were intra-
regional migrants while the rest were inter-
regional migrants,

In 1985, there were about 90,000 families
in La Union with an annual average family
income ol P36,600C. The urban lamily's
average annual income of  P48,000  was
almost 40% more than the rural family's
P 34,500

In terms of distribution by income class,
around 80% ol the familics (72,80(0) have
incomes equal 1o or less than the annual aver-
age. ‘There was a higher proportion of rural

" c1985: P19.00 = USS1.00



families (72%) rcceiving less than the rural
average income as comparcd to the urban
familics (69%).

Financial resources

In 1983, La Union had a total revenue of
P18.3 milliond, 51% of which came from in-
temal revenue and specific tax allotments.
One-fourth of the total revenues were in the
form of national aid. Only 21.4% of thesc
revenues came from the exercise of the prov-
ince's taxing power and its proprictary or
business activitics.

In 1983, too, the province incurred expen-
ditures amounting to P17.1 million for cco-
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 municipalitics. Bagulin, a fifth-
class municipality had the lowest revenue,
P224,000.

Past Development Trends
Production

As of 1985, the total arca for crop produc-
tion was 51,540 ha, 96% of which were for
temporary crops and 4%, for permancnt
crops. Since 1980, the arca cultivated to crops
increased by 10.5% or an annual increase of
2%.

Rice is the most widely grown crop in the
province, with (4% of the total agricultural
arca in 1985 devoted o its cultivation. Rice
crop yield in 1985 was 128,200 t (2.56 mil-
lion cavan at 50 kg/cavan), or an average
yield per ha of 3.9 t (77 cavan/ha). This level
of yicld was 22% below the Masagana 99 (a
government national rice production  pro-
gram) target of 99 cavan/ha, Irrigated arcas
gave a greater yield of 4.3 t/ha, 14% higher
than that of rainfed arcas' 3.8 t. Tobacco
remains 1o be the main commercial crop of
the province. In 1985, tobacco production

d1983: P14.00 = USS$1.00
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rcached 5,900 t, harvested from 5,980 ha.
This yicld was roughly equal to the national
average of 1.0 t/éha. Vegetable arcas covered
8,580 ha or 14% of the total crop arca 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 5.69%.
Livestock producticn generally increased at
an annual ratc 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.,

Fisherics production remained practically
stagnant during the 1983-1984 period, with
production incrcasing only by 0.4%. Com-
mercial and inland fisherics production reg-
istered positive growths but municipal fish-
ing, which accounts for more than half of the
total fisherics 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 10 4.75 million bags in
1984. Likewise, output of sand and gravel
and pebbles declined. But, limestone produc-
tion incrcased from 338,000 t in 1983 10
477,000 t in 1984. The declining trend in
production may be attributed to the general
cconomic slowdown expericnced nationwide.

Labor force and employment

The population of 15 years cld and over
reached 293,700 in 1983 from a icvel of
260,000 in 1977, or an annual growth rate of
2%. The labor force participation rate fluctu-
alced during the six-year period (1977-1983),
with an average level at 63%. The highest
rate was noled in 1982 at 72% while the low-
est was in 1977 at 57%. In 1985, the rate
cven 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 10 92% in 1982.

In the 1975-1984 period, the agriculture,
fisherics and forestry groups registered a
generally declining trend, with an average
annual rate of decline of 3%.
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Two major industry groups registered ncg-
ative growths (in terms of employment) dur-
ing the 1975-1980 period: manufacturing
with an annual rate of 2% and wholesale and
retail group, with 5%. The 1980-1984 period
saw tremendous declines in the 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,
sterage and communication groups registered
muderate rates of dechine at 5% and 4% an-
nually, respectively.

Development Challenges
Low incomes

The average income per family in 1985
was P36,600. Although this level was 19%
morc than the regional average, it was still
considered relatively low. Estimates made by
NEDA  placed  the  poverty  line  at
P31,300/year. With average income at only
17% more than the poverty line, it is csti-
mated that 65% of the families in La Union
have incomes lower than the threshold level,

Uneven growth and development

Despite generally  having  a relatively
higher level of development compared with
the other provinees in the region, many rural
houscholds in La Union barcly benefit from
the effects of such growth. Many municipali-
tics, particularly those at the foot of the
Cordillera Mountain, remain isolated from
the mainstream of the development process
duc to lack of access, both in physical and
cconomic terms, (0 productive activitics, ser-
vices and  facilities. Such  disparitics  in
growth are evidenced by the following :

1. In 1984, San Fernando had revenues
four umes more than the sccond
highest carning, municipality, Agoo.

2. Also in 1984, the P389,400¢ average
revenue of the four most depressed
municipalitics (all upland) was only

T eP19.75 = USS1.00

12% of the average revenue of the
three  municipalitics (all coastal)
with the highest revenue next to San
Fernando.

3. In 1985, the average annual family
income of an urban family, P48,000
was 40% morc than that of its rural
counterpart.

Geographically, growth has not been
widespread but has largely been focused on
the coastal and developed areas. This may be
attributed to the growth center approach
which causcd the funnelling of investments in
a few municipalitics.

Environmental degradation

The destructive cffects of indiscriminate
disposal of industrial wastes, cspecially mine
tatlings, from the upland provinces; increas-
ing forest denudation for agricultural pur-
poses (e.g., shifting cultivation or felling of
trees for fucl in the tobacco industry); and the
proliferation of illegal means of fishing have
been manifested by the frequency of destruc-
tive flash floods, inefliciency 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-
tics as cement plant, tobacco redrying plants
and large-scale swine breeding which emits
an obnoxious odor.

Rising social problems resulting from the
qualitative inadequaey 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 provinee is found

anting. For instance, while the classroom-
pupil ratio is 1:22, the teacher-student ratio is
I:31 at the secondary level. Although ade-
quate in number, many of the facilitics arc in
a dismal state of disrepair, thus contributing
to the low level of social services offered.

Some services particularly needed in urban
arcas (c.g. sewerage, solid waste disposal) are
not adequately provided, if at all. The inci-
dence of drug dependency, juvenile delin-
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quency and prostitution remains unabated
because of the inadequacy, if not complete
absence, of services and facilities to counter-
act them.,

People's participation
and program orientation

Project/program identification has largely
been motivated politically and by the national
government and has focused considerably on
the showcase type of project. This is not to
say, however, that these projects have not
succeeded in providing some of the basic
socioeconomic  development  prerequisites,
like income and employment. To a limited
cxtent, they have.

The point is that external assistance could
be of limited efficacy and could be misdi-
rected without local participation. Externally
generated programs become of limited cffi-
cacy when these require local participation
only at the implementation phase. They also
become misdirected when geared solely to
serve the national interests or, much worse,
the interests of those initiating and imple-
menting them, totally neglecting local inputs.

The challenge, therefore, consists of re-
designing nationally formulated programs/
projects so that these will be relevant not only
to the national interests but also to the local
communitics.

Strategic location and
function of the province

La Union has been dubbed as the "gatcway
1o the North" because its main roads lead to
the northern coastal | 3+vinces like locos Sur,
llocos Norte and Cagayan and to inlard ones
like Benguet and Abra. Morcover, the
province's capital, San Fernando, is the cen-
ter of the llocos Region. These, obviously,
bind La Union to the rest of the region,

As such, the province cannot plan for its
development i iotal isolation from the rest of
the provinces in the region. Incvitably, its
planning horizon, at least in particular as-
pects, needs to transcend its political bound-
aries.
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Development Framework

Objectives

The basic objectives of the La Union Five-
Ycar Plan arc to:

1. Increase income and productivity
levels to attain a "betier quality of
life.” This requires the expansion of
cmployment opportunitics for the
uncmployed and the underemployed,
and the intensification of projects to
cxpand the output of essential itcms
like food to provide not only for the
minimum consumption of the prov-
ince's population but also to gener-
ate surplus for export.

2. Ensure a more cquitable distribution
of cconomic opportunitics. The dis-
tribution policy will scek to cnsure
that the more depressed segments of
the population would cnjoy higher
levels of economic and social ser-
vices in order to lessen the geo-
graphic develepment disparitics and
income differentiation.

3. Auain a higher Ievel of social devel-
opment. The delivery of social ser-
vices will be improved, expanded
and made more responsive in the
depressed and underserved arcas to
atain a higher level of well-being
among the people of La Union.
These services include those on
health, education and social justice.

4. Improve  cnvironmental  quality.,
While intensificd economic growth
is an overriding objective, it should
not be pursued at the expense of the
environment. Effective mcasures 1o
control the ill effects of pollutive
industrics should be devised.

5. Increase local participation in the
development process. Existing local
institutions  shall be activated and
strengthencd to censure their effec-
tive delivery of development scr-
vices,

6. Devise a scitlement pattern con-
ducive to the development of the
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province as an administrative center.
The fulfillment of this objective re-
quircs the consideration not only of
the cxisting rclationship between
production arcas and market centers
and urban-rural arcas within Inte-
grated Arca Development (IAD)
boundarics, but also of the implica-
tions of the multifunctional roles of
certain municipalities ol the prov-
ince, particularly San Fernando. One
of this municipality's roles, that as
an administrative center, connotes
its being a service arca which tran-
scends provincial boundaries. The
plan also intends to set boundaries to
create key and support programs as
shown in Table 1.

Overall Stratepy

The IAD strategy was adopted not only to
set a new pace and direction in the overall
development of La Union, but also to achicve
complementarity of combined intervention
cfforts or inputs of both privatc and govern-
ment entities, whether in the form of policics,
institutions, programs and projects on the onc
hand; and popular participation in the plan-
ning and implementation process, on the
other.

The TIAD concept is deemed appropriate in
La Union as a responsc to the need for bal-
anced development between the predomi-
nantly rural agrarian and fast-growing urban
scctors. Through TAD, the rural arcas, cspe-
cially the upland towns where agriculture
remains the key cconomic activity, shall be
linked to the urban centers in the coastal
arcas where the finance, technology and or-
ganizational cxpertise needed 10 stimulate
development are located. The application of
IAD to La Union is scen to be a step towards
mcceting the present government's commil-
ment to develop the countryside and the de-
pressed urban arcas/groups.

For planning purposcs, and considering
such factors as geographic unity and cohe-
sion, the province has been divided into three
sub-1ADs as follows:

Arca I (northern arca) - Luna, Balaoan,
Santol, Bangar, and Sudipon,

Arca II (central arca) - San Fernando,
San Juan, Bacnotan, Nuguilian, San
Gabricl, Bauang, Bagulin and Burgos.
Arca 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 arca,
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 occupics an arca of 100,410 ha or
67% of the province's total land area.
Belonging to classes A, Bg and By are
39,570 ha (27%) of the total land arca which
are suitable for crop production with varying
requirements for soil conscrvation. Class X
which is found along the province's coastal
arcas facing South China Sca occupics an
arca of 1,570 ha (1%).

Of the total land arca of La Union, 108,290
ha (73%) arc classificd as alicnable or dis-
posable, 8,410 ha (7.7%) of which arc under
urban and industrial uses; 52,210 ha (42%),
under cultivation; 1,480 ha (13%) for iniand
fisheries; 44,810 ha (41%) of grasslands and
350 ha reserved for a national park.

Based on thesc figures, it can be noted that
there is an indiscriminate land use mix and a
lack of spatial interrclationship. This can be
attributed to urbanization and the lack of
proper zoning ordinances. In terms of devel-
opmeni, coastal municipalitics arc being
favored at the expensc of inland municipali-
tics which arc lagging behind. Among the
arcas that arc highly urbanized arc San
Fernando, Bauang, Agoo and Rosario. Built-
up arcas account for 8,407 ha of occupicd
lands which arc mainly concentrated along
major transport routcs.

Land capability asscssment shows that
39,570 ha are classificd as prime agricultural
land capable of sustaining the economic pro-
ductivity levels of cropsfland usc over time



Table 1. Key and support programs to be created by the La Union development plan, with their respective objectives and strategics.

Program

Objectives

Strategies

Key

Agriculural development

Natural resources conservation
and environmental protection

Rural industrialization

Maximize rice production and achieve
sclf-sufficiency in other food like vege-
tables, com, fish, livestock and poultry.
Increase production of commercial and
other agricultural crops scrving as raw
matenal i1 »uts for manufactuning and
processing ndustrics.

Provide, improve and expand marketing and
other postharvest facilitics and services.
Peorient agriculture research to the demands
of an intensificd and diversified

agnicultural strategy.

Intensify extasion 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 completcly stop, the usc
of environmentally destructive methods

of resources exploitation, ¢.g., blast
fishing, kaingin, ctc.

Introduce mcasures to rchabilitate arcas put
to inappropriate usc, ¢.g., kaingin arcas.

Promote/develop cottage and small-scale
industries using agricultural crops
indigenous to the province as inputs.
Provide the nceessary impetus and intensi-
fied suppor: to reinforced agnculiure
devclopment by utilizing surplus.

Promote employment-generating

activitics to enhance rural incomes.

Expansion of agriculture and fisheries arcas.

Intensification of production through. the use of im-
proved vanetics and the provision of other inputs and
support activities.

Diversification of production by employving multiple
and intcrcropping methods.

Specialization in crops where the province has a
comparative advantage (c.g., tobacco and grapes).

Rcforestation/agroforestation  of  identificd  denuded
forests or forest lands encroached upon for agricultural
use.

Promotion of «ommunity/cooperative cifort in both
resources exploitation and conservation and manage-
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 machincries.

Continued

—
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Table 1. (continued)

Program

Objectives

Strategies

Suppon

Suppon services and facilities

Institutional developm-at

Domestic tourism rzomotion

Urban infrastructure package

Provide the needed social suppon
ser.ices and infrastructure facilities.

Improve the province's capability
to plan for and manage its development.
Enhance beneficiary panicipation in

program/project planning and implemenration.

Promoite efficient institutional linkages and
coordination for development planming.

Increase domestic tounist arrivals. Develop
the tourism scctor as a suppont market
for cottage industry products.

Upgrade infrastructure facilities to meet
the growing nceds of a rapidly urbanizing
regional center.

More qualitative improvement of existing facilities and
services and addition of these to focus on underserved
and unserved areas.

Activation of existing entities and linkages for develep-
ment planning.

Involvement of intended beneficiaries a« early as in the
project planning stage.

Intcgration of activitics across the spatial and functional
arcas.

Creatios of a systematic tourism markeling program.
Sctting up of commercial centers within tourists’ desti-
nation to market cottage industry products.

vLl



with less input to production and without any
adverse cffect on the immediate and adjoin-
ing environment. However, the existing land
use for agricultural purposes is figured at
52,210 ha. This does not mean that there is no
room lor expansion since not all the agricul-
tural arcas (66,760 ha) fall within prime
agricultural lands. Potential jvime arcas for
agriculture (2,575 ha) were determined 1o be
in the northernmost and southernmost munic-
ipalities ol the province, notably Sudipen,
Balaoan, Bacnotan, Bangar, Rosario, Agoo
and Sto. Tomas. Area descelopment for agri-
cultural purposes shall be limited o 186
slope and below. There are agricultural activ-
itics in some upland arcas adversely affecting
environmental quality. These cultivated por-
tions are found in the castern part of the
province, notably in the manicipalities of
Santol, San Gabriel, Bagulin, Burgos, Tubao
and Pugo. Of the provinee's 19,389 ha of
potential irrigable arcas, 93% or 18,064 ha
are already irrigated. The existing irrigation
systems, mostly under the supervision of the
National Trrigation Administration, are the
Amburayan  Irrigation  System servicing
Sudipen, Bangar, Balaoan and ! una: and the
Masalip River Irrigation System servicing
Agoo, Aringay, Sto. Tomas and Tubao.

As of TO8E, L Union had 41,020 ha or
27% of uts terd land arca classilicd as forest
land. Out of this arca, about 29,790 ha or
73.6% were classified as umberland, A
walershed reserve of 90 ha s located at
Naguilian for protection of the watershed
arca of Naguilian River, OF this forest land, a
210-ha park along the coast of Damortis and
Agoo was reserved for mangrove forest. Civil
and military reservations accounted for 1,085

ha, Brushlands covered 9.836 ha or 244 of

the total forest area.

Encroachment of forest lands with agri-
cultral acovities s one ol the pressing
problems i the proper management of forest
arcas, Shitting cultivation which uses low-
fevel farming system technology deprives the
arca not only of ats forest cover but also ol its
habitat and sanctuaries for game and wildlife,
These arcas were identified o be i the mu-
nicipalities ol Pugo, Santol, San Gabriel,
Bagulin and Aringay,
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Mincral land covered 1,030 ha or 0.6% of
the total land arca of the province. Metallic
deposits in the form of titaneferous magnetite
sand which account for a volume of 23.3
million ¢ can be found in Aringay, Caba,
Agoo, Bacnotan and Sto. Tomas. As »f 1985,
there was no reported eaploitation activity
made on such mineral resource. Nonmetallic
deposits in the form of limestone are abun-
dant in the municipalitics  of  Bacnotan,
Balaoan and San Femando  with a 1otal
reserve of 691 million t. Considering the
presence ot Bacnotan Consolidated Industrics
(BCD which tapped  these  resources for
cement making, establishing another cement
project is not practical. BCLis classificd as a
heavy pollutive industry. Its pollution effects
are in 200-500 m radius in the form of dust
particles and smoke emitted. Other mineral
deposits are in the form of agillaccous, sticky
clay and white and grinty clay. Of these
deposits, sticky clay is the most promising
source o income. It is used in pottery-
making which augments rural income, and is
abundant in almost all parts of the provinee.,

Openland/grassland  areas are the most
vulnerable to intensive land use since their
conversion needs less effort. OF the 62,950 ha
ol openland/brushland, 30260 ha can be
converted for forestry or agroforestry pur-
poses. Openland/grassland with forest land
should be subjected 1 intensive forestation
activities, Wetlands fall under land capability
class X which are most suitable for fishpond
development, Of the 1,570 ha, Luna has the
highest potential area of 840 La; Bauang and
San Femando have 390 ha and 340 ha, re-
spectively.

Proposed Land Use Plan

Being a limited resource, land should be
atihzed, acquired and disposed of very care-
Tully. Hence, the allocation, intensicy of land
use activities and the type, design and loca-
tion ol structures and tacilities are deter-
mined, thus:

l. Encourage the highest and best use,

harmonizing private mterests with
social and economic policies;
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2. Ensure the quality of air, water and
other environmental valucs;

3. Optimize the benefits and minimize
the cost of public utilitics, services
and infrastructure and other devel-
opment costs;

4. Maximize the utilization of land;
and
5. Reconcile  conflicts, whether in-

tertemporal or between present and
futurc nceds.

Land usc planning involves deliberate and
studied cfforts of minimizing, if not entircly
preventing, the undesirable effects of unreg-
ulated and unplanned developments such as
conflicting lund uscs, inadequate or substan-
dard faciliics and services, congestion of
people and activities and uncconomic and

asteful use of space. The most appropriate

use of land is determined based on carefully
undertaken studies and surveys. Thus, the
land use planning study for La Union was
undertaken to equaic proper utilization of
land resources with any development efforts
in the arca. The timing and phasing of the
present land uses to other aspects within the
framework of the overall growth and devel-
opment of La Union are necessary. The r--
striction policies for land use planning arc
reccommended to fully attain the mavimum
benelits from the land.

The existing urban land use shows that
there are low-density settements in the occu-
picd arcas in the provinee as of 1983, During
the five-year planning period, it is assumed
that expansion of arcas for urban usc is lim-
ited, except for the three identificd growth
centers which are projected to have a 2.8%
annual increase in land arca for urban use. It
is therefore recommended that arcas identi-
fied in this plan be prioritized. The expansion
of urban and rural settlements has 1o be reg-
ulated by local land use plans and zoning
ordinances. No expanston should be allowed
i arcas designated for cropland, pasture,
inland fisheries, exploited forests and mining
and quarrying.

Agricultural land expansion shall be lim-
ited to arcas with 18% slope and below, This,
however, doces not apply to arcas above 18%
that are already utilized for agricultural pur-

poscs, provided that the occupancy of said
arca will not be cxpanded. However, thesc
arcas which arc susceptible 1o degradation
shall be protected to preserve environmental
(uality and minimize destruction,

Potential arcas for agricultural expansion
arc identified as belonging to sub-IAD 1 and
I where most lands are fertile and the slope
is relatively plain and undulating. Thesc are
the  municipalitics  of Sudipen, Balaoan,
Bangar and Bacnotan for Area I and Agoo,
Rosario, and Sto. Tomas for Arca 111, Upland
stabilization programs shall be implemented
in the municipalities of Santol, Burgos, San
Gabricl, Bagulin, Tubao and Pugo where
agricultural activitics arce being undertaken,

The ccological significance of the forest
ceosyslem is an important factor 1o consider
in planning for development.

The following functions or characteristics
of natral ccosystems are relevant (o plan-
ning:

1. Flora and fauna genepools/reservoirs
for indigenous, rare, threatened ~r
common specics;

2. Nursing and breeding arcas for game
and wildlife;

3. Natural barricrs (0 protect/cleanse
the arcas from natural impacts;

4. Arcas of high biological productiv-
ity essential to food chain/web;

5. Primary habitat for specics perpetu-
ation/protection; and

6. Arcas which promote resources re-
newal.

These functions clearly show the nccessity
to protect and develop important ecosystems
that are sensitive and susceptible particularly
to the impiact of pollution, resources extrac-
tion, infrastructure  development/industrial-
ization and incompatible land uses.

An ecologically significant arca identificd
in the province which needs protection and
rehabilitation is the National Scashore Park
along Agoo-Damortis coastal arca. The man-
grove forest which covers the foreshore arca
must be developed and preserved. Other arcas
of major significance are the two watersheds
of the three major rivers and those classificd

.



as permancntly protected forest in the mu-
nicipalitics of Santol, Bagulin, San Gabricl
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 lcast 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 100,

Applying the  scalogram technique to
determine the functional hicrarchy of scttle-
ments in La Union, it was found that, based
on 23 functions considered, the 20 munici-
palitics can be ranked into nine levels which
are given in Table 2.

This hicrarchy underscores the existing
imbalance among the municipalities in La
Union, particularly between the lowland/
coastal and upland municipalitics.
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Vithin the five-year period, San Fernando
will remain to have multilevel functions: as
regional and provincial and sub-IAD center.
Beyond this period, however, San Fernando
is cnvisioned to be transformed into a totally
urban scttlement, the functions of which shall
be of higher level and of more specialized
Lypes.

To prepare for this, two minor centers shall
be developed to take over the lower services,
especially those on agricultural input and
output market scrvices. Bacnotan shall cven-
tually scrve the needs of the central munici-
palitics 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 an”. facilitics (e.g., for education, health
and commerce). However, iv appears that
Agoo is being developed as an alternative
center of the province.

To attain spatial intcgration in La Union
(i.c., to efficiently link production arcas (o
market towns, rural to urban arcas and ser-
vice centers to satcllite arcas), a hicrarchy of
scttlements is proposed. This hicrarchy shall
provide a rational frame for the distribytion
and levels of scrvices and facilitics to be
cstablished in the province.

Table 2. Hierarchy of La Union municipalitics based on functiot..
analyscs involving available services and facilitics.

Rank/level Municipality Composite score
First San Femando 991.96
Second Agoo 221.62
Third Jauvang 135.62
Founh Bacnotan 98.82

Ralaoan 96.49
Tubao 88.81
Naguilian 88.26
Fifth Luna 76.72
Sixth Sto. Tomas 66.49
Rosario 063.77
Bangar 62.11
Caba 59.40
Aringay 58.41
Seventh San Juan 45.52
San Gabricl 41.23
Eighth Sudipen 30.96
Ninth Pugo 21.13
Burgos 18.67
Santo! 18.25
Bagul, 15.29
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Bauang shall cater to the needs of Naguilian,
Bagulin and Burgos, including portions of
Caba and Aringay. A third minor center,
Tubao, shall also be developed to absorb
certain lower functions of Ag~o, a sub-IAD
center which is expected to develop into a
major urban center.

San Juan is expected 1o absorb part of the
population migrating to San Fernando, and
may cventually become the residential suburb
1o the latter,

Balaoan shall continue its historical role as
center for small-scale manufacturing cstab-
lishments. This sub-IAD center, however,
needs to be physically linked to certain por-
tions of its hinterlands, c.g., ¢reas of Santol,
which remain isolated. The sub-IAD centers
are expected to provide the market with the
outputs from the rural industrics. The rest of
the municipalitics shall continue to supply the
food and industrial needs of the higher level
scttlements. With this proposed scttlement
hicrarchy, a more cfficient urban-rural inte-
gration is expected to be achicved.

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 annuaily) is the required net
infusion from government. The amount of
P554.1 million constitutes the private coun-
terpart (particularly in the agricultural devel-

opment and industry components) and the
forcign funds commitied for some infras-
tructure projects proposed (c.g., Overseas
Evcnomic Cooperation Fund of Japan for
sporis development).

At the current levels of regular budgetary
appropriations to natioral agencics operating
in the province and other fund infusions to it
(c.g., inf-astructure appropriations), and in
anticipation of an increased revenue genera-
tion by the province and its constituent mu-
nicipalitics, financial capability for plan im-
plementation is deemed adequalte.

Historical figures show the following
trends:

. Regular appropriations/actual allot-
ments o national agencies 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 m 1985 amounted
10 P15.2 million .

. Local government-gencrated rev-
cnues are cxpected 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 implementation
of the plan,

An importa .. issuc to consider in terms of
financing, however, is the operation of the
government budgeting system where budget
preparation cmanates 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 prioritics

Table 3. Financing requirements of programs and projects for
implementation in the 1987-1992 development plan for the

province >f La Union.

Program/project

Cost ¢ x 1()(’)‘I

Agricultural development
Rural industrialization
Suppon

Tourismn

Social services

Infrastructure

130.135
10.500

3.857
15.160

576,76
736.421

81986: $20.00 = US$1.00
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shall be given budgetary allocations by both Union and the municipalitics thercin, must
the national government and the implement-  strive 1o improve its capacity to gencrate on
ing department. its own the necded financial resources and to

To skint this issuc, therefore, the local gov-  manage these in the most cfficient and cffec-
crnment unit, in this case, the province of La tive manner,

Reference

IRDC-LPNS-NEDA (llozos Regional Development Council-La Union Provincial Development  Staff-National
Licenomic Develepment Authority Region 1). 1986, Medium-term development plan for tie province of La Union
(1987-1992). NEDA Region i, San Femando, La Union.



Working Group Reports on Issu s
and Recommendations

The various CRMP activitics in the
Lingayen Gulf arca were envisioned towards
cventual development 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 (c.g., protected arcas, tourism,
commercial fishing arcas) and terrestrial
(c.g., urban, agricultural, watershed arcas)
zonation schemes, and claborate policics,
linkages/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
(c.g., fisherics management plan, altemative
livelihood development plan, education ac-
tion plan). The third output will be detailed
action plans for sclected sites requiring spe-
cial attention (c.g., marinc parks/reservation
plan).

Since its inception in 1986, the project has
generated considerable information relevant
to, among 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
information presented in the three back-
ground sessions  of this  workshop, four
warking groups were formed o make issuc-
ce.se-action statements designed as initial
inputs to the detailed action plans for the
gulf. The four working groups and their re-
spective issuc/arca of concern are as follows:

Group I: Resource management issucs
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Group II: Socioeconomic and cultural is-
sucs in rclation to alternative man-
agement options and solutions

Group III: Legal and institutional ar-
rangements for CRM implementa-
tion

Group 1V: CRM planning

As a general case, discussions involved

(whenever possible) consideration of the: (1)
available data and possible data gaps; (2)
prcliminary  actions/strategics to  resolve
resourcc-usc conflicts; (3) possible imple-
menting agencics; and (4) scale and geo-
graphical limits of various plans cnvisaged.
Results of the deliberations of the four
working groups arc summarizcd below.

Group I: Resouree Management Issues

Virginia Apricto
(Chairperson)

Agncs Cargamento
(Co-chairperson)

Mary Ann Leah Maaliw
(Sccretary)

Ernesto Baskinas

Joe de Guzman

Susan Gaffud

Lambert Anthony Mencz

Aida Palma

Teresita Peralta

Romulo Rasing

Geronimo Silvestre

Ma. Theresa Tungpalan

Fermin Weygan

Mcmbers:



In addressing issucs on resovrce 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 ccosystems - their over-
use, destructive fishing methods pre-
vailing in them, fishermen’s lack of
awareness on their valuc 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 (Sccretary)

Julict Abunyawan
Remedios Baga
Edwin Barcia
Porfirio Basilio
Roberto Galvez
Flordeliz Guarin
Rizalina Legasto
Ramon Miclat
Leo Tepalt

The group focused on  sociocconomic/
culwral issues (Table 2): overpopulation, low
incomes, poor cducation, cultural degrada-
tion, lack of alternative income and low envi-
ronmental awareness. Solutions drawn out
wCrc:

. Habitat restoration (artificial reefs,
sanctuarics, transplanting  corals,
ctce.);

. Marinc reserves (national, commu-
nity sites);

. Tourism  (locations, national  vs.
community lype, etc.);

. Alternative livelihoods (aqua/mari-

culture, tourism, handicrafts, other
employment) (Tablc 3):
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Education (national, local, nonfor-
mal); and
Community organization.

Group III: Legal and Institutional

Arrangements for CRM Implementation

Members:  Elmer Ferrer (Chairperson)

Victoria Bailcz (Sccretary)
Joscph Alabanza
Carlito Afionucvo
Ramon Binamira
Jorge de Vera
Rafacl Guerrero
Alfredo Jacang
Florante Leal
Barbara Pernia
Josefino Tadifa
Chua Thia-Eng

Group 1II discussed the following issucs

(Table 4)

):

Capability and location of institu-
tions (government and NGOs) to
implement CRM,;

Knowledge and appropriateness of
cxisting laws affecting coastal areas;
Institutional mandate over coastal
and marine arcas; and

Low awareness among government
officials 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 cn-
forccment;

Recommending how to improve en-
forccment;

Recommending how to  increase
awareness and credibility of gov-
ernment  officials  to  implement
CRM; and

Suggesting new legal/institutional
arrangements for ficld implementa-
tion,



Table 1. Summary of resources management issues, their causes and recommended actions.

Issuc Cause Acton
1. Overexploitation of fisheries 1. Unregulated fishing operations. L. Regulate fishing efforis through: establishment of
resources in Lingayen Gulf has “open and closed” seasons for particular fishing
resulted into: operations; regulation of number of commercial
® low biomass/stock densities; fishing boats: and reduction of municipal fishermen.
¢ low catch ratesfincome levels;
and
® increased competition/conflict
among municipal and commer-
cial fishermen.
2. llegal fishing methods such as blast 2. a. Provide altemnative livelihood;
fishing, cyanide fishing and use of b. Establish complementary and mutually suoport-
fine-meshed nets. ive program towards:
® massive mulimedia approach to educate fish-
ing communities on the effects of blasr and
cyanide fishing;
¢ improvement of logistics for law cnforcement
1o patrol coastal areas;
® revision of fisherics laws;
® coordination among law enforcement agencies
(COSAC, INF, local government); and
® creating/supporting fishermen's organizations
1o acuvely participate in CRM.
3. Incffective law enforcement. 3. Asinno.2.
4. Lack of altemative livelihood. 4. Asinno. 2a.
5. Concentration of fishing in limited areas. 5. Make topographic studies and map out fishing
grounds/resources.
6. Lack of awareness on status of resources 6. Undenake massive multimedia approach to educate
and consequences of overfishing. participants in capture fisheiles.
7. Other actions:
® establish  coastal resources  management
council for Lingaven Gulf;
® increase mesh size subject 1o results of study:
® study scascnality and potential vield of tuna
and other resources outside the gulf.
2. Coral reef degradation has 1. Poor 1and management (siltation). 1. a. Reforestation of mangroves in affected areas o
resulted in the breakdown of check erosion; and
*he reef structure causing b. Seagrass bed rchabilitatica.
decline in productivity.
2. 2. Same as action no. 2 of issue no. 1.

llegal fishing methods.

*
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3. Low aquaculre 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
(inefficicat water management).

1. Uncontolled use of pesticides and
fertilizers even among small farmers.

2. Accumulation of nonbiodegradable waste
in inland waters.

3. Possible heavy metal ccntamination from
mining operations.

4. Heavy deposition of silt in nvers/river
mouths (silt coming from sources other
than mine tailings such as logging,
kaingin, quarrying and subsidence areas).

Community-based management of reef resources
(zoning),

Setung up of no-access zones 10 serve as seed
areas in which to initiate coral transplantation
experiments;

Setting up of artificial habitats (away from
natural reefs) to remove pressure from natural
recfs; and

Management of coral reef areas by the coastal
resources management council of Lingavena Gulf.

Demonstration of productive management practices
in pilot scale.

a.

b.

®

v

o o

a.

b.

Contract farming with fish brokers;

Organize small (1-2 ha) fishpond operators’
cooperative as ¢ duit for credit and other
suppor programs.

As in no. 2b; and

Government support for the construction of a
common water supply canal.

Promote proper usc of environmentally szcept-
able pesticides/chemicals  (rotenone, tobacco
powder).

More farm testing on the use of organic and
mnorganic fertilizers (DA).

Proper sewage disposal (garbage bins, toilets);
Regular garbage collectic . (local government);
Proper scwage treatment; and

Provision of buffer zones along nverbanks where
wastes should not be dumped.

Regular monitoring of minc tailing disposal
sysi=m 1o determine concentration from the mine
site t¢ downstream of cntical areas; and
Treatment of minc tailing waste prior to disposal.
Reforestation (Depanmeni of Environment and
Naturai Resources or DENR; arul

Provision of land tenurc for kaingero (DENR).

Continuous water quaiity studies and identification of
sources of pollutants (Philippine 1luman Resources
Development Center, Environmental Management
Burcau-DI:NR).
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Table 2. Socioeconomic and cultural issues in relation to alternative management options and solutions.

Issue

Cause

Action

Agencies

1. The large number of fishermen
and cther occupational groups
along Lingayen Gulf is causing
overexploitation of coastal
resources.

2. Sustenance fishermen of
Lingayen Gulf generally
suffer from underemployment
and low income.

3. Cullral degradation is
gradually being manifested
in coastal communities.

Culwra! perception of 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.

Migration into coastal areas.
Lack of socioeconomic activities
and other forms of recreation to
rechannel time and energies.

Suff competition for a limited
resource.
Lack of alternative sources

of livelihood.

Lack of functional education
and practical skills.

Lack of limited market.

Unfair sharing practices in
collective fishing activities.

Low ircome of fishermen.

Information campaigr on the
disadvantages of large families and
enhancement of population program.

Information canypaign on family
planning methods with feedback
mechanisms to assess their

effectivitiy.

Setting up of alternative activities

other than fishing, such as on recreation
(sports, youth and employment clubs)
cottage industries, backyand agriculture,
livestock-raising, tourism, aquaculture).

Setting up of area-spedfic
aliemative livelihood programs

as showcase/pilot projects (see
Table 3).

Intensification of nonformal
edication programs e.g., practical
mathematical calculation, value
formation, environmental protection
and conservation.

Development of practical
occupational skills.

Expansion of credit and marketing
cooperatives and associations.

Provision of altemative
livelihoods to fishermen
(sec Table 3).

Populatior Commission, National
Couage Industries Development
Authority, Rural Imp. svement
Club, Department of Eaucation,
Culture and Sponts (DECS), Family
Planning Organization of the
Philippincs.

Church-mandated organizations (all
denominations  possible), BFAR-
DA.

Department of Trade and Industry
(DTD. provincial and municipal
govermments, NEDA, NGOs,
BFAR-DA, UP-MSI azd UP-
CSWCD.

DECS, Dcpaument of Tourism
(DOT), NGOs and provincial and
municipal govemments.
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There is a low environmental
awareness among the coastal
populace regarding the proper
utilization of resources.

Lucratveness of illcgal
activities, e.g., prostitution.

Negative effects of media.

Breakdown of community values.

Lack of educational campaigns
on the imporntance of sustainable
utilization of coastal resources.

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 ennching
indigenous culure.
Intensification of nonformal
education programs.

Scuting up of habitat restoradon
projects (such as artificial reefs,
sancluaries, 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, ¢.3.,
Public Information Agency (PIA)
and Kilusan ng mga Brodkaster sa
Pilipinas (KBP) and BFAR-DA.

s8I
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Table 3. Arca-specific altemative livelihood programs.

Livelihood activitics

Agencics

Sector [ pilotarea: B olinao
Handicraft

Agriculture Magucy, peanut, cassava
Aquaculture

Scctor I pilot arcas: Sual/labrador

buricraft/fumiture, shellcraft

fish, scaweeds, giant clam, sca urchins

DTI, Department of Science
and Technology (DOST),
DOT

Fiber Industry Development
Authority (FIDA), DA
BEAR-DA

Handicraft ccramics (pottery/brick), shellcra :, adobe quarrying DT1, DOST, DOT
Agriculure cashew FIDA, DA
Livestock hog and goat FIDA, DA
Aquaculture oysters, finfish, aquarium fish, scawceds

(Eucheuna, Caulerpa) BFAR-DA

Scctor I11 pilot arcas: Agoo/Aringay
Botom set antificial reefs

BFAR-DA, NGOs

o for habitat restoration and fish enhancement to increase production;

® 10 cnable the communities to exercise TURFs; and
o o discourage trawl intrusions in municipal waters

Group IV: CRM Planning

Liana McManus (Chairperson)

Leonardo Quitos (Co-chair-
person)

Florence Gacad (Sccretary)

Leo Dacanay

Roberto Ferrer

Edgardo Gomez.

Teresita Lana

Jaime Lucas

Evangclinc Miclat

Virginia Orcjudos

Arcangel Vargas

Alan While

Mcmbers:

The group discussed the following goals:

. Conceptual framework for CRM
planning;

. Specific mechanism for achicving
planning tasks in Division 600-P as
outlincd; and

. Long-term planning for Lingayen
CRM strategy implementation,

Review of Management Plan Formulation.

In doing this, attention was brought particu-
larly 10 management policics involved, th:
plan as a zonation scheme, issuc-oricnted and

cpecial-arca management plans and prioriti-
zation of such plans.

Policics for management should include:
(1) a definition o1 desired resource arca per
capita; (2) a redelincation of commercial and
municipal fishing grounds; (3) guidelines for
marinc protected arcas; (4) delincation of
coramunal usage rights and municipal propri-
ctery rights; and (5) a statement on aug-
menting production for domestic consump-
tion rather than for cxport,

The plan is proposcd to be a zonation
scheme showing arcas that should be desig-
nated to particular uses. It should reflect the
people’s will, and steps must be taken 1o en-
surc their participation in dcveloping the
plan,

Education should be a compon.~t in
drawing up the various issuc-oricntce action
plans. Howcever, a large-scale environmental
cducation project can also be proposed as a
scparate action plan.

Additional management  plans  should
cover: (1) an aquaculture arca management
plan which would include an cvaluation of
the carrying capacity of Tambac and Dagu-
pan arcas; (2) afforcstation with mangrove



Table 4. Institutional and legal issues related to CRM implementation.

Issues

Solutioas

Al

[

to

Institutional

Limited awareness and knowledge of CRM by the people

and local government units (LGU) concemed

Limited support from LGU for activities rclated
to the preservation of coastal resources.

Poor implementation of existing laws and policies

regarding fishing activities, particularly illegal

oncs, due to the following:

U no cqual application 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 apprchend blast fishermen.

Absence of economic livelihood support to fishermen
to augment their income and thus stop them from
practicing blast fishing.

Presence of bureaucracy or red tape in the processing
and approval of requests of agencies concemned.
Lack of integration among agencies resulting in
overlapping of functions and programs.

Legal

Lack of autonomy of LGU on fishing laws and
regulations.

Absence of guidelines, laws or policics on scafamming
both at the national and local levels.

Lack of appreciation and knowledge of existing
traditional local arrangement at the barangay level.
Involvement of many national agencics in the
management and protection of the same coastal
resources.

Promote awareness and education on proper CRM at all levels of
the govemment through trainings and community organization.
These activities should be a joint effort of line agencies concered.

Provide altemative livelthood assistance to fishermen such as:

e inventory of available resources in  the ares;

e provision of support services like market and credit

¢ cncouragement to local entreprencurs 1o assist market support
te 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:
CRM planning will be undertaken at the regional level whereas implementation will be the responsibility of the provincial

1.

-
P

and municipal govemnments.

Local institutions, entrepreneurs, church councils and NGOs will be tapped to assist in the implementation and monitoring

of projccts under CRM.
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Table 5. Issue-oricnted, special area management plans ranked according to various criteria.,

Plan Criteria
Implementabilitya  Urgencyb Potential Mecanc
benicfitsb
1. Coral reef resources management 3 1 1 1.7
2. Commercial and municipal fisherics 3 1 1 1.7
3. Alicmative livelihood 2 1 1 1.3
4. Water quality 3 2 1 2.0
S Social/educational action plan 2 1 1 1.3
6. Aquaculture arca management 1 2 1 1.3
1. Afforestation 2 1 1 1.3
8. Marine parks | 1 2 1.3
9. Appropriate tourism 2 2 2 2.0
10, Legalfinstitational program 2 1 1 1.3
11, Human resources development 2 1 1 1.3

aScores indicate casy(1), hurd(2) or difficult(3).
bScores indicate high(1), medium(2) or low (3).

€Mean score varies between 1.0 and 3.0, the lower limit indicating highest priority ranking (i.e., most implementable,

urgent and beneficial), and vice-versa.

and fruit-bearing irees; and (3) an educational
program which will develop a lecture pack-
age on cnvironment for elementary and high
school students in La Union and Pangasinan,

Apart from the Hundred Islands National
Park, other arcas should be set aside as re-
plenishm 2t o seed zones (e.g., Poro Point,
Darigayos, Binabalian Turtle Nesting Arca)
all over the gulf.,

The development of tourism should be
highly sclective, that is, activitics should not
destroy the ecological or cultural cnviron-
ment. Resource use conflicts in arcas to be
declared as tourist spots should first be re-
solved.

The issue-oriented and syx cial-arca man-
agement schemes were prioritized using the
following ciiteria and rank scores.

1. Implementabiliiv - casy (1), hard
(2), difficult (3);

2. Urgene e - high (1), medium (2), low
(3); and

3 Potential vencfits - high (1), medium

(2), low (3).

The group came 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.

Identification of Management Plan Group.
Regional and provincial expertise should be
tapped in the development of the manage-
ment plan. Specifically, the agencies include
NEDA-Region I, the Provincial Development
SalT(PDS) for La Union and Pangasinan and
the other line agencics in the region (c.g.,
DECS and BFAR-DA). NGOs will also be
potential resource agencics, The Hocos Re-
gional  Development Ceuncil can help in
policy formulation,

The group unanimously recommended
NEDA-Region 1 as the lead agency for the
CRMP plan formulation. The present coope: -
ating agencies - UPV-CF, UP-CSWCD, UP-
MSI, BFAR-Aquaculture Division--will re-
main to constitute the technical support pancl
for this activity.



Summary of Plenary Session Discussions

In the light of the workshop's sct objec-
tives, the following were facilitated: (1) pre-
scntation and cvaluation of the rescarch
findings on the coastal resources of Lingayen
Gulf; (2) determination of long- and short-
term  strategics  necessary  to remedy  the
coastal resources depletion and cnvironmen-
tal degradation and to offer alternative pro-
grams 1o sustain livelihood in the affected
coastal communities; and (3) identification of
the government and nongovernment agencics
that will cither take active part in the man-
agement plan formulation and implementa-
1ion, OF SCIVe ds resource agencics.

The workshop participants, in plenary ses-
ston, adopted and endorsed the reports of the
tour working croups. The following are the
conclusions and  recommendations  stressed
during the plenary session of the workshop:

On the formulation of the CRM plan for
Lingayen Gulf:

1. NEDA-Region I and RDC shall take
active part in the drafting of an inte-
grated management plan  together
with the CRMP group. Other linc
agencies, staff burcaus, educational
instituticns and NGOs shall serve as
ICSOUTCe agencices.

2. Alternative livelihood program, so-
cial/educational action  plan, up-
lt/eoastal — afforestation,  marine
park  establishment,  legal/institu-
tional program and human resources
developrient are prioriiics based on
the criteria of implementability, ur-
gency  and  potential  bencefits.
Though management of coral reef
resources and of commercial and
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municipal fishcrics are primary in
terms of urgency and potential bene-
fits, their implementability becomes
difficult duc to the Icgal and politi-
cal problems attached to them,

The planning group will have to
come up with a sct of criteria for
sclecting the pilot arcas where man-
agement actions may bc implc-
mented. Among the suggested con-
siderations arc density of population,
number of beneficiarics, volume of
production and cxistence of neces-
sary facilitics and physical struc-
turcs.

During the course of management
plan formulation, review and final-
ization, the direct benceficiaries of
the program must be well-informed
and enjoined to participate in the de-
cisionmaking through the conduct of
symposia, consultative  mectings,
a~4/or public hecarings. Some pro-
jects do not succeed because a top-
down approach fails to give empha-
sis on Jhe real needs and aspirations
of the people. Participatory planning
and implementation must be encour-
aged to stimulate the enthusiasm of
the local communitics in CRM.

On the immediate courses of action:

The NEDA and RDC, through their
functions of reviewing and approv-
ing the budget proposals of the pov-
crment projects in Region 1. shall
suggest tae incorperaiion of the ur-
gent CRMP action pians, This is o
allow implementation prior 1o the
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preparation of an integrated man-
agement plan as cnvisioned under
ASEAN-US CRMP,

NGOs must also be mobilized 10
take on the carly implementation of
small-scale (bnt impact) action plans
ihrough the assistance of the local
communitics. This is o address the
morc scrious problems of the gulf
residents which cannot wait unul the
finalization and implementation of
the overall management plan,

The ongoing projects in the region
which are in accordance with the
propesed CRMYF action plans must
be accelerated. Such activitics are
implemented by line agencics (c.g.,
afforestation project of DENR), staff
burcaus (¢. g., fisheries resource en-
hancement through the artificial reef
program of BFAR), and non-
govermnental entities (e. g., uplift-
ment of human conditions by the
Center for Development of Human
Resources in Rural Asia; artificial
reef projects of fishermen's associa-

tions). It is neccssary that isolated
cfforts for similar goals be well-co-
ordinated for an accelerated delivery
of results,

Task forces for some pressing issues
(to be composed of selected project
stafl and NGOs and government en-
titics identificd to take part in the
management planning) may now be
formed. These task forces can later
on become the nucleus for actual
implementation of the plan.

The issues affecting Lingayen Gulf
and the cfforts cxerted 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
awarencss of the people. For these
activitics, cducational institutions,
particularly the Pangasinan  State
University and the Don Mariano
Marcos Mcemorial State University,
must be apped.



Annexes

Annex 1
Program of Activities

25 May 1988
Morning

Registration

Welcome Address - Dir. Joseph Alabanza (NEDA Region I)

Opening Remarks - Dr. Rafael Guerrero 111 (PCAMRD) and Dr. Chua Thia-Eng (ASEAN-US
CRMP)

Break

Session [: Coastal Resource Utilization
A.  Siats of Capture Fisheries in Lingayen Gulf - Nygicl 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 Meficz
D.  Patterns and Levels of Aquaculture Practices in the Coastal Municipalities of Lingayen
Gulf - Aidu Palma
Water Quality Bascline Study in Lingayen Gulf - Mary Ann Leah Maaliw
Land Usc Patiems and Physical Characteristics of Provinces and Municipalitics
Bordering Lingayen Gulf - Leonardo Quitos

™

Open Forum: Chairman - Dr. Virginia Apricto; Moderator - Dr. Edgardo Gomcz; Rapporteur -
Lambert Anthony Meiicz

Lunch Break
Afternoon

Session II: Habitat Restoration/Enhancement and Alternative Live lihood
191
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Artificial Reefs: A Fisheries Management Tool for Lingayen Gulf - Ramon Miclat
Community-based Marine Parks - Dr. Alan White

Tourism - Arch. Edwin Barcia

Mariculture as an Alternative Source of Livelihood for Fishermen in Lingayen Gulf -
Rizalina Legasto

Mariculture of Giant Clams and Sea Urchins - Marie Jo Trinidad-Roa

m oawx

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 Afionuevo
B Legal and Institutional Arrangement for Territorial Use Rights in Fisherics 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 is expected but discussion should focus on conflicts and overlaps of group outputs.)

Chairman - Dr. Rafael Guerrero 111

Closing Cercmonies
Awarding of Certificatcs
Closing Remarks - Roberto Ferrer (Provincial Planning and Development Council, Province of

Pangasinan) and Dr. Virginia Apricto (ASEAN-US CRMP, Philippines).



Annex II
Opening and Closing Remarks
Welcome Address

MR. JOSEPH ALABANZA
Dircctor
National Economic Development Authority (Region I)

I would like to welcome you to Region 1.

Itis quite symbolic that you hold your mecting in the region. A lot of times we in the regions
fecl that we are just sccond 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 moming, 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 proposcd
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 planncrs, will utilize the more specific i formation 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
gencrated 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 rescarch 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 fecl the pulse of CRMP. 1 say this because we are in the site for which the

193



194

CRMP cfforts arc intended. I'm glad to sce my collcagucs from the implementing agencics
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 onc differs from the others, though, in that we shall be exchanging thoughts
and idcas with the planners of the region. May I emphasize once more that the main objectives
of CRMP arc to improve the living conditions of the depressed coastal communitics and to
managc the coaslal resources on a sustainable basis.

I wish to thank Dir. Alabanza and his swaff for providing us thc support in organizing this
workshop. I look forward to fruitful and enlightening discussions among cach and everyone of
you.

Opening Remarks

DR. CHUA THIA-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 significs the regional interest in this activity. And third, we will be discussing the types
of actions most appropriatc in managing our coastal resources, the exploitation of which car: be
sustained environmentally. When we talk about sustainable development we must bear in mind
that the iesources we arc 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 attemptei! to determine coastal resource use conflicts in Lingayen Gulf and their
causes; identify information gaps; and develop rescarch proposals to obtain the necded data for
planning and management. The sccond workshop focused on the evaluation of data collected by
cach task. The present workshop will attempt to formulate appropriate management action plans
based on the scientific data collected by various tcams. The outcome of this workshop will
provide recommendations for generai policy formulation and the development of arca-specific
and iscue-oricnted CRM plans.

You may ask why we go through all these long processes to produce the CRM plans. My
only answer is that carcful consic=ration will be needed since the plans we develop have long-
term sociocconomic implications on the welfare of the coastal communitics. 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 asscss the data collected for CRM planning;

. comment on the feasibility of action plans recommended by the technical teams;

. identify future information gaps and cvaluate the data collectior: process; and

. sct the scope for general and special arca 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 interpretation as well as recommend appropriate policy guidelines for
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management measures. We should provide the best advice we can think of. It is the political
leadership that has to make the policy decisions.

At this workshop, I am pleaszd to note the participation of relevant represcntatives from the
region. Together with the technical teams, I am surc we will be able to achiecve our sct
objectives.

Closing Remarks

DR. VIRGINIA APRIETO
Program Leader
ASEAN-US CRMP (Philippincs)

Closing ceremonics are like saying good-bye. In this undertaking, however, we shall not say
good-bye because the results of the present workshop arc simply the beginning of the greater
task ahcad of us -- an opcrational CRM plan. It must be noted, though, that this workshop has
taken us closer to our ultimate goal, ard thus the organizers and participants of this meceting
deserve our congratulations for a job well done.

The Philippine Council for Aquatic and Marine Rescarch and Development (PCAMRD) is
mandated to coordinate and evaluate all marinc aguatic rescarch and developmental programs in
the country. The ASEAN-US CRMP in the Philippines is presently the biggest project (in terms
of 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 its
various activitics has given PCAMRD both pride and pleasure in coordinating project activitics.

We arc happy that CRMP has chosen Lingayen Gulf as one of its maiden sites. This is the
first time such an integratcd management program is being undertaken for an important water
bedy in the country. Over the past days, we have heard of the serious issues affecting
sustainable use of the Lingayen Gulf coastal resources. Amidst these problems, however, I am
happy 1o note the genuine enthusiasm and support of the people of the Lingayen Gulf area for
sustainable productivity of the gulf. It is quite cncouraging that the leaders of Pangasinan and
La Union, government agencics, nongovernmental organizations and the fishcrmen (such as Mr.
Joc de Guzman of the local trawlers association) contributed considerably and enthusiastically
to the workshop dcliberations. We know that many challenges still lic ahcad, but with the
participation 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. ROBERTO FERRER
Secretary-General
Provincial Planning and Development Council, Province of Pangasinan

The three-day workshop has accomplished quantifiable results, Tt has successfully (1)
identificd and delimited data gaps; (2) tansformed research results into tangiblc
recommendations; (3) prioritized issucs and corresponding action plans; and (4) laid the basis
for redirection and/or improvement of local, regional and national government efforts/programs.
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Moreover, this meeting has drawn genuine commitments from the local agencies/communitics
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 sec the following:

Restoration of the ecology/ecosystems of Lingayen Gulf and periphesal areas;
Maintenance of water quality by minimizing pollution from domestic, agricultural and
mining activitics;

Increased social awareness (through formal and nonformal education) on the causes
and cffects of habitat destruction/degradation;

Development of local CRM expertise;

Increased community involvement/participation to assurc centinuity 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 agencics and NGOs for their genuine concern for the
welfare of the people in the Lingayen Gulf area, and for their continuing commitment in
pusking 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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