Scaling up marine protected areas in Sogod Bay,
Philippines into an ecologicaliinked network usingthe decisionsupport tool,
Marxanwith Zones

Final Report

Prepared for

The Robin Rigby Trust

G i

Prepared by

Alessia Kockel, MSc Candidate
Department ofGeography
University of Victoria
February 2017



Acknowledgments

| want to express my sincere gratitude to the Robin Rigby Trust for fundswg#earch along withthe Natural

Sciences and Engineering Research CoohCibinada (NSER@)e SocialSciences and Humanities Research

Council 8SHRthe Centre of Asian and Pacific Initiatives (CaAPtH)e University of Victoriaand the Digital Globe
Foundation.Thisresearchwould nothavebeen possible without the supporf the following organizatins:Large

Marine Vertebrates Project Philippines (LAMAVE), Ocean Action Research Centre (ORC), Coral Cay Conservation
(CCQ), Southern Leyte State University (S8t Yniversity of the Sunshine Coaatd the local government units

of Southern Leyteqovince. | sincerely thank my dedicated stafid volunteersvho were fundamentalin

conducting this researgtalong with Armando Gaviola and Josie-BagSpecial thanks to my supervisor Bhilip
Deardenand my research committedor their continuedsuppat and guidance Foremost| would like to thank the

smaltscale fisheref Sogod Bawho participated in this researchvith special thanks t&i(ASAKAishers

Social Sci d Humaniti . ey— ’
Bl Coeon Canct o Conat mpalrc SAINT MARY S
Conseil de recherches en 'J"‘J' | UNIVERSITY SINCE 1802

sciences humaines du Canada - .
T'he Robin Rigby Trust
+1
Canada 4
: l CORAL CAY
LA CONSERVATION

—
DigitalGlobe i~ ( 1 Q€

FOUNDATION pedlinn

=ists| University

NSERC o[ J of Victoria University of the
CRSNG = Sunshine Coast




Introduction

TheCoral Triangle (CTWyhich includes the marine waters bfdonesia, Timat.este, Solomon Islands, Malaysia,
Papua New Guinea, and Philippinissaglobalconservation prioritylt is an epicenter of marine biodiversity and

supportsmillions of peoplevho rely on marine resource$or food and incomeAllen 2008; Foalet al.2012)

[ Information 15 obtained from the Protected Areas Database compfied by )
UNEP-WOMC. For appiication in ReefBase, we have only included those
protected areas which;

a) are located in a ‘ReefSase’country (L.e. have coral reets)
(b} are located between 35N and 35S
<) Inctude coral reef environments.
Al protected areas are represented by 2 symbol indicating the
appraximate central poie. Mowever, for a number of protected
areas, we have specific boundary Information and this is displayed as well,
This databaze has been maintained and updated regularty by ReefBSase
| since earty 2002.
\
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Figure 1LMPAs in the Coral Triangle Initiatig@THCFF 2009a)

Marine protected areas (MPAS) are the primary conservation tool employed in the CT to protect marine
biodiversity and maintaifisheriesIUCNWCPA 2008Pespite the successful establishment of more than a

thousand MPAgHgure 1 showshe locationof someMPA sitesn the C7, the current distribution and coverage is
insuffident to account for thearray ofthreatsincludingdestructive fishing practices, overharvesting, coastal
development, pollution, and climate chan@i@urkeet al.2012) Scaling upndividualMPAsinto networks is
increasinglhadvocatedto address these threats |  at ! y S g 2 &Adpllecticn ofB8ividiay BPRs | & @
operating cooperatively and synergistically, at various spatial scales, and with a range of protection levels that are
RSaAAIAYSR G2 YSSU 202S0OGA OSAaIUCNMCBA2008 . A2y 3t S wat! 8 OFyy2i
In 2007, all six CT countriemdorsed the Coral Triangle Initiative on Coral Reefs, Fisheries and Food Security (CTI
CFF). A key goal of the €HF is to scale up existing MPAs into-plalhned, coordiated, and functional MPA
networks(CTICFF 2009a; Lowry, White & Christie 2009; Wadtioal. 2014) This involves identifying existing

functional MPAs, selecting priority sites for new MPAs, and eventually linking these together to form networks
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(Waltonet al.2014) Scientific guidelines on best practices for designing MPA networks (e.g., size, slthpe, an
spacing) is still evolving, but it is widely acknowledged that MPA planners should prioritize protecting critical
coastal habitats (e.g., coral reefs, mangrove, and seagrass (segsjeview by Greeet al. 2014) MPAs that

include critical habitatsanenhanceecologi@l and fisheries benefithrough protecting a full range of species and
life stages, and through maintaining ecological processes and ecosystem furations bioregios(Greenet al.
2014; Waltoret al.2014)

DesigningIPA netwaks requires careful planning requires decisions owhich biodiversity featureto consider
how much of each feature to conseryvand howto addressdata gaps and current limitationsluman dimensions
such aspatialusepatterns ofdifferent marineresource usersalso need to beonsidered This is because
inadequate consideratn and inclusion of stakeholdecainlead topoor compliance to MPA rules and inequitable
distribution of costamong stakeholdex(Christie 2004)The stakeholder group most ofteat risk of adverse
impactsof MPAsare smalscale fisherswhile MPAs are often promoted for their fishery benefitsg., spillover
effect and recovery obverfishedfish stocky, their initial establishment mayequire loss of access to important
fishing grounds. This can havegative impactso fishers. These impacts can be particulddymful for fishers in
the CT who often livein poverty and rely heavily onaccess to limitednarine resource$or food and income

(Brody 2003; Christie 2004)

{2a0SYIFGAO O2yaSNBI GA2Y LI I yoadhélabakrikstharsonfiicting Ndeds &fé & G S Y G A
conservation and fisheries.ika sciencedriven practiceof locating, configuring, and designipgptected areago
achieveexplicit conservation objectives with limited costsstakeholder{Margules & Pressey 2000}his process
isoften supported through spatial mofitization tools such as thenost widelyutilised tool,Marxan(Ball,
Possingham &Vatts 2009) Marxan(along with Marxan relatives such as Marxan with Zones3 an algorithmto
produce multiple MPA network configuratiot® meet set conservation targets (e.qnclude at leas20% of each
coastal habitat type in the MPA networkf) @ minimalcost(e.g., minimises overlap with areamportant to a
stakeholdergroup). The toolcan helpplanners(1) evaluate how well differenMPA network plansneet
conservation and socieconomic objectiveq2) highlight areas that occur in multipteetwork options, and3)
identify set priorities for future conservation initiativellsing these tools providesbjective, transparent, and
repeatable results that can timebe finetuned to considepolitical, socieeconomic and practical factomportant

in MPA management and implementati¢Ball, Possingham & Watts 2009; Grantham et al. 2013)

Advancements in systematic planniresearchand spatial prioritization software have supported laigpale

conservation initiatives, such as the rezoninghef Great Barrier Red€fFernandes et al. 2005Yet, it has rarelied

to conservation action in the QWeekset al. 2014; Whiteet al.2014 hy S NBIF a2y -F2NJ 6 KA & aNBa
A Y LI SYSy i Kaight2tyil£2008)is thé geographic origin of systematic planning. Mokthe research in

this fieldoriginatesfrom developed countries (g., America and Australia) with very different social, economic,

and political factorén comparison tahose in the C(Banet al.2011) There are alstimited guidelinen how to



explicitly incorpora¢ human factors into the spatial planning of MPA netwofR&eekset al.2010a; Gurnet al.
2015) Instead, he vast majority of studie® date have eithef1) assumed that socioeconomic costs are uniform,
(2) only considered costs to one or a few groups of stakeholder@)arsed untested surrogates in the absence of
available datgBanet al.2011) In reality,howe\er, stakeholdes varyin their spatialand temporal resourcese
patterns and needsor instance, fishers in the Philippineil vary gretly in theirfishinguse patternsbased on
gear type and social factors such as age, class, and géBdstiaet al. 2008; Fabinyi, Knudsen & Segi 2010)
Insufficientconsideraton ofthesetypes ofvariationsmayresult inMPA network planshat disproportionately
impact some stakeholders more than others. Tihiturn can lead to social or political conflicts, noncompliance,

and failed attempts to implement plar{&urneyet al. 2015)

Whilethe importance oftakeholderss increasingly recognizethereare limited guidelineson how to explicitly
collect,measure and incorporate stakeholder data systematiglanning processes$n the context of the CThis
requires addressing key challengetating tothe lack of finescale ecological and socioeconomic data, limited
governance capacity, armbmmunity-basedgovernance systems of most CT nati@ddls et al. 2010; Weeket al.
2014) In recognitionthat the CTis aglobal conservation priority, emergimgsearchshouldfocus on developing,
testing, and evaluating approach#sat considerthe ecologicalsocbeconomic, and governance realitiestbé

developing nations

ThisMaster'sresearchstudy focuses on Sogod Bay in Southern Leyte, Philippines to investitgateative
approachedor incorporatingdata derived from smabcale fishers in the design efuitable andecologically
representativeMPA networksThis study began in 2015 andst#l in progresslt involvesthe collection of both
ecological and socioeconomic data to develop and evaluate alternative MPA networkAdlgsians aim to design

an MPA network in Sogod Bay that will protexttleast20% of coral, mangrove, and seagrass habitats, while
simultaneously minimizing costs to smstlale fisher groupg.he plangeflect varying degrees of socioeconomic

and governance consideratioriBhe next phase of the study will udeetdecisiorsupport ool, Marxan with Zones,

to develop different scenarios with increasing levels of complexity, where additional information on marine tenure

boundaries and spatial use patterns of sreaéle fishers will be added.

The studyis being conducted by Alessiadkel (akockel@uvic.ca) from the Department of Geography at the
University of Victoria (British Columbia, Canada) in partnership®@attal Cay Conservation (CGk»,Large
Marine Vertebrates Project Philippines (LAMAEean Action Research Centre (QR@&d localgovernment
units (LGUs)f Southern Leyte.



Study Site

The study siténcludesthe southern portionof 232 R . | @ 0 m n The ba@is [BeatsidHtie Easter® 9 0
Visayan province of Southern Leyte in the Philipp{iegire 2. It has a narrow coastal shelf and a deep central
channel (maximum depth of ~1,400 rithe coastal habitats includenging coral reefs, seagrass beds, mangrove
areas, intertidal areas, and beaches. Approximately 60% of the population (c. 11i®,&@8baylive in coastal
barangayganalogous to villagend rely heavily on marine resources for income and f@@@alumponget al. 1994;
Araujoet al.2014)

The bayincludeseleven municipalitiesThese PHILIPPINES
municipalities are part adnalliance, known as [ ¢
the Sogod Bay Sustainable Marine Managemen /}:"j
Alliance (SBSMMAMembers of thealliance -

0 300km |
[

meet monthly tocollaborate on shared

management activities and issudsnder the TLEVE

Local Government Code (LGC) of 1991 (Repub

San

Act No. 7160pnd Fisheries Code of 1998 (RA | vea @ £ o

8550), each municipality has tlaeithority to b

governmarineresources within theimunicipal [ ]study ste

waters(marine tenureextendsl15kmoffshore L

from the shoreling. While barangays often play

a key role in resource managent, municipal

LGUdsavejurisdiction over the allocation of

MPAs, revenue and licencing permits for -gﬁngay

fishing, and enforcement of all fishery laws and | [ "= 0 10 km

Municipal waters

[ E—

regulations(White, Courtney & Salamanca ) i
Figure2. Map of study arean Sogod Bay, Southern Leyte,

2002; Whiteet al.2014) The MPAdn the bay Philippines

were all implemented andhanagedby

barangagin partnership with municipal governmest

A total of 94coastalbarangayg4CB)were included in this study. €sewere inthe municipality ofLiloan (23 CBL
MPA), San Francisco (13 CBMPA} Pintuyan (2 CB5 MPA} Malitbog (21 CB MPA} Padre Burgos (11 CB
MPAGY, or Limasawa (6 GB MPA.



Methods, Data, and Analysis

Ecologicalsocioeconomicand administrativespatialdatawere required to develop and evaluate MPA planning
scenarios. Datwas cdlected through secondary data sources, remote sensing, and participatory mapping

methods(Fgure 3)

Remote Sensing Secondary Sources Participatory Mapping Exercises
Yideo Satellite images Existing |, Administrative 1 Municipal General fishing Spatial priority
transe cts v orldview- 2] P& s boundaries vt s area are as
GIS Database

fanan with Zones
Develop, compare, and analese three MPA planning scenarios

Figure2. Summary of methods and data used to develop MPA planning scenarios

The study consisted of three field seasdbata for Liloan, San Francisco, and Pintuyas collectedrom June to
December 2015%ata for Malitbog, Padre Burgos, and Limasawa was collected from January to ApriTBe16
third field season from October to December 2016 did not involve data colledtisiead, t was used to

disseminate results to stakeholders, and to assist LGUs in establishing new MPAs in Sogod Bay.

The last phase of this study is currently underataiill apply he decisiorsupport tool, Marxan with Zones to
develop and examindifferent scenarios with increasing levels of complexity, where additional information on

marine tenure boundaries and spatial use patterns of sisedle fishers will be added

Remote Sensing

Remote sensing iswaidely-acceptedapproach for mapping coastal habitatsitable for MPA network planning
(Green et al. 2000; Yamano 201i8provided a practical solution for laregeale haliat mappingin our study area
since existing ecological data was spaWerldView?2 satellite images werased to produce a benthic habitat
classification map for Sogod Bay. Three images wemstedby the Digital Globe Foundation and are described
Table 1 Field data required for the analysis of remote sensing imagery was colliecs#td using underwater

video transectsSpatial data from théinal habitat map will be incorporated into Marxan with Zones as biodiversity
features Biodiversityfeatures for coral reefs, mangroves, and seagveifidoe targeted for inclusion in MPAs.

Figures &hows a subsection tiie benthic cover class maps overlaid on the true colour World\2émage.



Table 1. WorldView2 imagery information

Image Digital Location  Acquisition  Acquisition Imaging Spatial Area Total Tide
code  Globe Date Time Bands resolution Max Off Cloud
name Catalog ID Nadir Cover
Angle %
PO08 ' 103001000E Westside 20111021 @ 10:30 Pan_MS 0.5m 27 19% low
AF3900 of bay 1_MS2 0.2
0.3m)
P0O06 = 103001000D Eastside @ 20111021 @ 10:30 Pan_MS 0.5m 24 17% low
9E1E00 of bay 1_MS2 (0.2
0.3m)
PO04 | 1030010009 Bottom of 2011-02-09 @ 10:30 Pan_MS 0.5m 27 2% mid
C51300 Panoan 1_MS2 (0.5m)

Figure 4 Liloan subset of the WorldVie@true colour image [left] and overlay of the final benthic classification
map [right]. Purple= hard coral (high coverage); pink= hard coral (low coverage) and bedrock; orange= bedrock;
green= seagrass; cyan= macroalgadpyet sand; grey= boulder; and blue= optically deep water (sensor cannot
detect bottom).

Secondary Sources

Administrative, municipal waters, and MPA boundaries were collected through various secondary statg)

and digitized in ArcGIS 10.2. Municipal, and barangay administrative land boundaries were available as maps or
spatial data files through municipal government offices. MPA information (locations, delineations, size, level of
protection, and relevanlegislation) were compileffom the MPA Philippines Database (Philippines MPA Database
2014), androm examining the Comprehensive Municipal Fisheries Ordinance (CMFO) report of each municipalit
CMFO weralso examined for information pertaining to migipal water delineationgmarine tenure)and marine

use legislations and policieBhe research team worked closely with LGUs to validate available data or address

data gaps. GPS devices were usesituto validate barangay boundaries and delineate existing MPAs.

Table 2.Secondary data source

Data Description Source

Administrative Provincial, municipal, and barangay administration Municipal government offices
boundaries boundaries

Municipal waters Municipal marine tenure delineations Municipal ordinance documents
Marine protected MPA locations, delineations, size, level of protection, an Municipal ordinance documents and
areas relevant legislation Philippine MPA database

http://www.mpa.msi.upd.edu.ph/



Participatory mapping with smadicale fishers

Participatory mapping exercises witmallscalefishers from coastal barangawere conducted in 94 barangai®s
map the spatial use patterns of different fishing methods. This informatias digitized andvill be incorporated
AyiGd2 al NEFY 6A0GK %2y Sninimizéanddistibiule coedmifabliit@ smalacald fshers. (i 2

The procedures and protwls of the paticipatory mapping exercise wegeapted from NOA&014) Close and
Hall(2006) and Yates and Schoem&013)and approved by the Human Research Ethics Board at the University
of Victoria. The interviews were facilitated by the lead researcher and a local asaisthe Filipino dialect of
Visaya. A GIS technician was also present to digitize maps using Google Eaithd’noapping exercises

generally took betweethree to four hours per barangay. Each exercise consisted of focus grogpstotwelve
fishers. This resarch study defines a smaltalefisher as any man or woman who directly engages in the taking of
fishery and other coastal resources in municipal waters (within 15km from the shore). It includes fishers who do
not use vessels or use vessel8afross tons or less. Under the LGA391 (R.A. No. 7160), smatlalefishers are
permitted to fish anywhere within their designated municipal waters, excepinfdtPAs. They may utilize various

types of fishing methods that may or may not involve tise of gear (e.g., gleaning, diving).

Both men and women participants over the age of 18 winotuded in this study. Participants weidentified

through purposeful sampling. Barangay captain or barangay council members were asked to nominate isdividual
who have etensiveknowledge on the fishing practices in their barangay. The experience and typlkes§fis

(based on the primary fishing methagsed by fishers) were also considered for recruitment. Participation was
completely voluntary and identitiesere kept confidentiali(e.,no names recorded). Verbal consent was obtained

prior to commencing the mapping exercise.

During the mapping exercise, fishers were given papersaadaccess ta digital map of50ogle Earth Pro
displayedon a 20-inch touchscreen tablet. Paper maps displaying Google Earth Pro images (scale of 1:20,000 with
a grid reference overlay) were laminated to allow fishers to draw directly on the maps with markers. The tablet
acted as a mapping tool to assist fishers to measure digsifrom shore andescribefishing sites with greater
accuracy(e.g., zoom in and out to show fishing area extemt) minimize map bias and facilitate mappingfy
fishershad alimited understanding of maps), the facilitator began all exerciseplaiming the scale, direction,

and features (e.g., landmarks, shoreline, and islands) of the paper and digital map. The comprehension of

participants was tested by asking participants to locate certain map features.

p - - ~

Figfure 5Fishers mapping fishing areas on paper maps durirgyticgpatory mapping exercises



Each fishing method was mapped separately. These were categorized based on gear type and generalized spatial
use patterngAppendix A). The fishing method categorieseveéeveloped and tested prior to the field season in

collaboration with volunteer fishers, local academics, and fisheries technicians working in various LGUs.

Before mapping the fishing grounds ofishingmethod, participants were read a definition dfd fishing method

(e.g., what it includes and excludes) and asked whetherdtdegn used by any members of their barangay within
the last 12 months. If the method was used, the grougsasked to provide general information on the

seasonality, main catgimode of transport, distances from shore, depth, and number of fishers who engage in the
fishing method. Participants were then asked to work in groups of 2 or 3 to map the general fishing areas on a
paper map(Hgure 5) The general fishing area includasy area (closed polygon) within municipal waters where

the fishing method is known to be used by fishers from the barangay, within the past 12 months, regardless of its

frequency or intensity. It does not include areas used exclusively for transit. Dnaywswere compared and

discussed in a group to produce one final mape final map was digitized on site by a GIS technician.

Figure 6.Fisrs asiing differe;n levels of impbrtance to fishing aréés
Once consensus was reached, participants vesteed to assign different levels of importance to fishing areas

using a scale of high, medium, low, or no distinction (Figure 6). Fishers were told that they could base their choice

2y O NA2dza NBlFazya 6So3dr LINE selpeidsce, AcEesdiblitiidRimity 0LJSOA Sa s |
barangay, proximity to a marine protected area) and were asked to explain their reasons with the research team.

This method, adapted from Yates and Schoeman (2013), was chosen based on its ability to activelfistreomge

document rather than infer stakehold@nformation (i.e., use of surrogates in the absence of dadayl its

potential to produce fisheries data that can be incorporated into Marxan with Zones.

Each participatory mapping exercise concluded wittopen forum. This gave participants the option to share any
additional information pertaining to conservation and/or fisheries. Topics discussed included challenges facing
MPAs and fisheries (e.g., corruption, conflicts between divers and fishers, fifdtad practices, illegal

commercial fishing within municipal waters), prospective new MPA sites, and potential solutions to enhance MPA

effectiveness (e.g., salary for MPA guards, greater police enforcearghtommunity consultation).
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Marxan with Zoes

The next phase of this stuaill use K S & LJ GAF € LINKA2NAGAT | § Magsetal2009)t6 I NB  Wa | N

develop and compare alternative MPA planngugnarioghat achieve biodiversity conservation targets at minimal
and equitable costs to smadcale fishersThis study chose Marxan with Zones over other iterative and optimizing
algorithmsdue to its ability toaccount for multiple objectives and management zones. The costs and contributions
of each zone can be specifimmimeet alternative objectivegBall, Possingham & Watts 2009; Wattsal. 2009)

This functionality will be used to explicitly incorporate marine tenure boundaries and setspaudic targetsn

selectedscenariofWeekset al. 2010b)

In accordance with the GUOFF Philippines National Plan of AciGTCFF 2009bgll scenarios will have a

biodiversity target to protect a minimum @0% of each major habitat type (mangroves, seagrass, coral reefs)
within MPAs. The spatiale patterns oflifferent smallscale fisher groupactas opportunity cost. Scenarios will
therefore aim toidentify locations for MPAs that achieve biodiversity targets at minimal and equitable costs to
smaltscale fishergi.e., patial restrictions tdishing areas). Existing MPAs will be included asqfatte
biodiversitytarget. The planning unit size will be selected based on a scale relevant to the management, which will

reflect the size of the smallest existing MEEAch scenario will generate 100 different iterations

Different MPA network planng scenarios will be developezhd evaluatedo identify the implication of
alternative methoddor (1) delineating planning extenfentire bay extent or by municipal wateahd (2)defining
smallscale fisher groupscenarios that differ in the planning extent wavaluatethe ecological and
socioeconomic implications of planning MRAs® bioregional extent (entire study arearsusa marine tenure
(defined by municipal water delineatiopsVhile the former reflectgeneral practices in systematic plannirige

latter recognizeshe governance systewf the Philippinesand may facilitate implementation o¥iPAplans.

Senarioswill berun to reflect differentapproaches for defining smadtale fisher groups. Thescenarioswill
havethe same biodiversity targets, butill differ in how fshersare defined and grouped-or example, one
scenario will grougll fishers in the study arday fishing method It will not consider the spatial variability
between differentcommunities sofishing aras of different communities wibe compiled into a single layer.
Anotherscenariowill considerthe spatial variability between different communitidSach fisheries featureill
therefore account for a separatfishing methodand community The results of each scenario will be compared to
determinehow including or excludingnformation on variationbetween @mmunitiesare likely to distribute costs

to different fisherstakeholdergroups.

The singléBest solutiofbf each sceario (which meets targets at the least cost to fishers) will be used to compare
scenarios. The scenarios will be analysed using spatial statistical methods to determine: (1) whether biodiversity
targetsare met, (2) the total area and boundary length obpected areas, (3) the total areas of fishing area tost

each fisher group by fishing methpahd (4) the proportion of fishing area lost in each municipality and barangay.
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Hence, he results of each scenario will be compared to identify traffe between meeting biodiversity targets,
minimizing impacts to smadicale fishers, and maintaining equitable division of opportunity costs batwee

stakeholder groups

Community engagement and collaboration

This study would not have been possible without the participation of ssaalle fishers. Athunicipalities and
coastalbarangays in thetudy aregparticipatedin this study Manyfishers wereverywilling to participate inthe
research without any compesation Theywere often eager to shartheir local knowledgand opinionon fishing
practicesand MPASALt times, thisevenincluded sensitive topics such as illegal fishing and corruptiowas
common for @rticipants toexpress their gratitude for pticipating in the research, particularly in regards to being
able to share their concerns onronment and fisheries issudslany explained that theyften feel ignoredin

the decisionmaking processsthat impact their livelihoodOn severaloccasionsthe researchteamwasinvited to
meals, barangay council meetings, and community events to discuss topics relating to the research in greater
detail. At times, theeamwasasked to provideecommendations and further informatiofror instance, a dozen
barangays requestetb viewunderwater videogakenneartheir barangaysThrough viewing these videos with
researchers, local people codkharn how to identify signef habitat degradation andecognizémportant habitats
for biodiversity and fisheries:or manypeople this was the first timehey had ever seen the state of underwater

habitats surrounding their barangay.

In addition to smaikcale fishers, this study received the support and guidance of vagimwesnment, academic,

NGO, and communitnembers LGU officials at all levels of government assisted the research team to compile

and validate existing data, and address data gaps. They helped coordinate interviews, and disseminate results as
well as other logistic aspects such as transportatemtommodation, and community outreach events. The team

held several meetings with government members, and attended monthly SBSMMA meetings. The alliance
meetings focused on marimaanagement activities and issuesSogod Bay, but also provided an oppoityrio

identify and address knowledge gaps and training needs. In partnership with the SBSMMA, the research team
conducted Google EartAroworkshops Figure 7), GPS training workshops, beach cleps, andnformation,

education, and communication (IE@ngpaigns. Training workshops in Google Earth and GPS devices were
particularly helpful in building governance capacity. These workshops focused on MPA managers and enforcers to
build basic GIS skills to facilitate MPA management and enforcement. Thegadbo participants how to access

and use spatial data derived from this study.

Local NGOs, particularly LAMAVE, CCC, and ORC, were invaluable in assisting our team in project logistics,
networking, and adapting participatory mapping techniques appraeriar smaliscale fishers in the Philippines.
Local academics and students from SLSU also volunteered their time to assist the research team in developing and

testing field protocols, along with translation services. Fishersfyom{ ! Y! ¢ L¥i®hinh SoD&, 2 NHI y A
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Pintuyan) were instrumental ideveloping a complete list of fishing methods angiloting the participatory

mapping exercises.

All spatial data on habitat classifications, MP&nd administrative boundaries wepgovidedto NGO, academics,
and LGU memberduring the third field season of this studitie data is alsavailable oran online databasapon
request.A major focus of the third field season was to assist the provincial government witPrtiiectedArea
ManagementEnhancementf{PAME) project commissioned by tB&rman Federal Ministry for the Environment,
Nature Conservation, Building and Nuclear Safety (BMU&objective of PAME for Sogod Bigto establishup
to 15 new MPAs in Sogod Bay the end of 201.7Theresults ofthis studyare beingused in the PAME project as

baseline data tdelp plan and implement new MPAs.

The research was disseminatedttte public along with smalscale fishers, viashort documentary filmThe film
was developed tdacilitate access and utilization of knowledge to stakeholders, organizations, and institutions
outside of academidt summarizeshe goals, research process, methodology, and key research findinggilm
includedinterviews with fishers, researchetand MPA managers, along with animations to describe what MPAs
are and how theyork. The documentaryvas part of an undergraduatirected studycourse and isavailable in
English andisayan Film nights weréeld in €veral barangaysm Sogod Bagnd gen to the publicThe film was
alwaysfollowed by an open forugwhichallowed the public tgrovidefeedbackand askquestionsto researchers
Thefilm showingat municipal halls wereften attended by government membe(gcluding mayors and other
elected officials), NGO membeesgsademicsandsmallscale fishers. This providedrare opportunity fordecision
makers support institutesand stakeholdesto openly discustopics related to fisheries and MPASommon

topics discussed includetireats tolocalfisheries, strengths and weaknesses of MRBA management and

enforcement practicesand future conservation initiatives.

The English version of the film can be viewedtats://www.youtube.com/watch?v=f1PuFml0Ogsp at

http://www.alessiakockel.com/masterproject.html.

Figure7. Google Earth Prtraining workshops with LGUs and police
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https://www.youtube.com/watch?v=f1PuFml0OgQ
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