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Food security for the Filipinos

Current population of the Philippines

104.9 Million (2017)

Philippine Fisheries Code RA 8550

10% municipal waters for aquaculture 



Bolinao-Anda, Pangasinan

Mariculture of milkfish (bangus) and mussels 

Å.ŜƎŀƴ мфтлΩǎ ŀƴŘ мфулΩǎ

Å.ƻƻƳ ƛƴ ǘƘŜ мффлΩǎ

BolinaoMunicipal Fisheries Ordinance 1999



Fish kills



Date of 
acquisition

Satellite Spatial
resolution

3 November
2002

Quickbird 2.4m

19 June 2006 Formosat
(panchromatic)

2m

7 March 
2010

Worldview-2 1.84m

12 December 
2010

Worldview-2 1.84m



Fish cages

Fish pens

Fykenets



Mariculture structures in 
Bolinao, Pangasinan

Quickbird
(Nov 2002)

Formosat
(Jun 2006)

Worldview-2 
(Mar 2010)

Worldview-2 
(Dec 2010)

Cages 265 230 213 217

Pens 56 71 167 149

TOTAL 321 301 380 366

2002

2006

2010



Formosat(Jun 
2006)

Worldview-2 
(March 2010)

Worldview-2 
(December 2010)

Cages 342 267 287

Pens 288 507 539

Fykenets n/a 53 79

TOTAL 630 827 905

Mariculture structures in Bolinao-Anda, Pangasinan



Approaches for sustainable mariculture

Recommendation 1: Reduce density of mariculture facilities to 35% 
of existing structures 



Approaches for sustainable mariculture

Recommendation 2: 

Develop and deploy a multi-sectoral monitoring system 

Water Quality Monitoring 
Teams (WQMTs)
ÅNutrients 
ÅDissolved oxygen 
ÅPlankton
ÅNOAA CRW hotspot 

products

ü Mariculture operators
ü Fishers
ü tŜƻǇƭŜΩǎ hǊƎŀƴƛȊŀǘƛƻƴ

http:// www.ospo.noaa.gov/Products/ocean/cb/hotspots



Marine Emergency Response System (MERSys) (Jacinto et al. 2006)



Approaches for sustainable mariculture

Recommendation 3: Target CaquiputanChannel for mitigation 
efforts

The Clear CaquiputanAdvocacy



2006 2010

In seeing how the flows were 
affected, the fishermen themselves 
suggested on clearing the channel 
and changing to fish cages instead


