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Tawi-Tawi is <3..
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Photos by Basil Sali and Rosendo Reyes

Fig. 1. Map of Tawi-Tawi showing its vast coral reefs.

Source: modified from ECOFISH Tawi-Tawi
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Social-ecological 
state of SSF

Social-ecological 
processes

for fishing pressure alleviation

Synthesis

Status and 
trends in SSF

Social:
Fishing effort

Ecological:
Marine Protected Areas

Synthesis:
The way out for depleted SSF
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Outline

Muallil 2015. On the sustainability of small-scale fisheries in the Philippines. PhD Dissertation.



At least 63% of the global fisheries 
are overfished 
(i.e. Biomass is below BMSY or <0.5 of “unfished” levels)!
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Status of the world fisheries

Conditions are much worse in unassessed 
small fisheries
(which comprise >80% of the global catch)

Castro et al. 
2013.

Worm et al  ., 2009

Drastic decline since the 1950s

Pitcher and Cheung 
2013

Fishers are the poorest of the poor!



Fishery and poverty
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Social-ecological trap

Cinner (2011)

“Malthusian Overfishing” and the 
“Tragedy of the Commons”

Fishery:
Open resource

Low financial capital

But also:
Fast income

Way of life (culture)
Prestige/Identity

“I’m the Boss”

Is Fishing the occupation of the last 
resort?

“Get it while you can!!”
Hardin (1968)

Polnac et al. (2011);
Cinner (2014)



Study 1: Status and trends in Philippine SSF

Main objectives:
 To project SSF sustainability based 

on social-ecological attributes of 
the fishing communities.

 To estimate fishing capacity or the 
size of MPAs needed for long-term 
sustainability of SSF.

 To characterize catch trends in SSF 
over the last few decades.
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Study sites:

Data collection
No. of municipalities 44

No. of provinces 21

No. fishers/town 

interviewed (total)

6,488

Interview period 2009 to 2013

One-on-one 
interview

Focus group 
discussion
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Study 1a. Status, trends and challenges in Philippine small-scale 
fisheries.
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Social-ecological characteristics of SSF in the Philippines:

Boat ownership        

Major fishing gear

Average           147    442     230 30     1,850   54             5.3           226      2.0



Major catch composition
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Coral reef 
fishes

dark gray, reef associated demersal
light gray, non-reef demersal

white, pelagic



Features:
Communications and decision support tool for illustrating 
trade-offs

Coarse approximation

Uses simple equations to get estimates of fisheries “carrying 
capacities”

Fewer data requirements compared to other tools

Free version of FISH-BE (Fisheries Information for Sustainable 
Harvests and Bio-Economic model (Licuanan et al. 2007)

FISH-DA
Fishing Industries’ Support in Handling Decision Applications

-Licuanan et al., 2007

Analyses
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Status of SSF in the Philippines

At least 68% of coastal 
fisheries are unsustainable!!
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Sustainable

Unsustainable

Sustainable

Unsustainable

Muallil et al., 2014

Additional data



To achieve sustainable fisheries:

Establish very large MPAs
i.e. at least 58% of the municipal 
waters must be protected!!

(current MPAs in the Philippines cover 
only about 3% of municipal waters)
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Reduce considerable 

fishing effort

i.e. at least 53% of active fishers 
must stop fishing



Study sites:

Data collection
No. of municipalities 20

No. of provinces 10

No. fishers/town 

interviewed (total)

3,446

Interview period Feb to Oct 2013

One-on-one interview Focus group 
discussion
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Study 1b. Catch trends in Philippine small-scale fisheries over the 
last five decades



Main questions asked:

Fish stocks in
the ocean? 
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 Qualitative estimate

Actual catches?

1. How are current catches 
compared to *past catches 
(i.e. 1st year in the fishery)? 

 Quantitative estimate

2. Current catches (in kg/trip)

versus *past catches (in 

kg/trip)
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Fishing effort (per fisher)

Adjustments/changes in:
Fishing gears
Fishing grounds
Fishing duration
Target species

Actual catches (per fisher)

Catch per unit effort

1950s  1960s  1970s  1980s  1990s  2000s  Present

High

Low

Summary: catch trends over the last 5 decades.



Major threats in Philippine SSF: 
overfishing and destructive/illegal fishing

Main causes of fishery decline 
according to fishers

Modified from: Philippine State of the Coral Triangle 
Report, 2012
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Study 2: Fishing pressure alleviation: Ecological
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Main objectives:

 To describe the community 
assemblages of commercially 
important coral reef fishes 
inside and outside MPAs. 

 To determine the social-
ecological factors that affect 
MPA effectiveness for 
conservation of commecially 
important coral reef fishes. 
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Families considered:

Survey method:
Fish visual census (English et al., 1997); 8-12 transects (L = 
50m; W = 10m) per site; Half of transects inside MPAs
Upper reef crests (8-12 m deep)

Study 2a. Community assemblages of commercially important coral 
reef fishes inside and outside marine protected areas.

Study sites:
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Results: More, larger and more diverse fish communities 
inside MPAs.

Statistics: Generalized linear models (Poisson distribution)

P values: ***, P<0.001; **, P<0.01; *, P<0.05; o, 
P<0.1; ns, not significant. 

Number of species recorded: 114
Acanthuridae, 33; Scarinae, 27; Lutjanidae, 17; Epinephelinae, 16;  Mullidae, 9; Haemulidae, 6; Lethrinidae, 6.

Statistics: Shannon-Wiener index of diversity (to compare fish diversity)
Paired T-test ( to compare overall fish diversity indices)

Dominated by few 
species only!

Larger fish has 
higher reproductive 

output!

More diverse = 
More resilient



Study sites:
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Families considered:

Survey method:
Fish visual census (English et al., 1997); 4-12 transects (L = 50m; W = 10m) per site; Half of 
transects inside MPAs; Upper reef crests (8-12 m deep)

Study 2b. Factors affecting MPA effectiveness for 
conservation of commercially important coral reef fishes.



Results: Significantly higher fish biomass inside MPAs

21

P values: ***, P<0.001; **, P<0.01; *, P<0.05; o, P<0.1; ns, not significant. 

Muallil 2015. PhD Dissertation
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Maximum Biomass
“Unfished” or pristine coral reefs
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BMMSY – Biomass at maximum sustainable yield for multispecies coral reef fisheries.

Methods: Levels of exploitation



Tubbataha Reef National Marine Park (TRNMP): 
The most pristine/most enforced MPA in the Philippines.
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TRNMP profile:

Nationally managed (NIPAS)
Established: 1988

Total size: 33,200 ha

Location: Sulu Sea, far from human settlements. No fishing activity!

Fish biomass (commercially important species only): 51.1 mt/km2



Fish biomass inside and outside locally managed 
MPAs in the Philippines
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Inside MPAs

TRNMP

Outside MPAs

TRNMP

TNRMP = 51.1 mt/km2

Mean: 22.0% of TRNMP levelMean: 11.8% of TRNMP level



Evidence of “fishing down the food webs” in 
Philippine coral reef fisheries
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Lower trophic Acanthuridae and 
Scarinae dominate the reefs in the 
Philippines and their proportion 
(including Mullidae) increases as 
total fish biomass decreases.

Pauly and Watson, 2003

Branch, T. Powerpoint presentation (08 Nov 2011)



Study 3: Fishing pressure alleviation: Social

Main objectives:

 To demonstrate how incentives 
or low catches can motivate 
fishers to exit the fishery.

 To demonstrate how different 
socioeconomic factors affect 
fishers’ behavior in terms of 
their attachment to the fishery 
or fishing effort exerted. 
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Study sites:

Data collection
No. of municipalities 6

No. of provinces 3

No. fishers interviewed 

(total)

662

Interview period Apr 2009 to Jan 

2010

One-on-one interview Focus group 
discussion
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Study 3a. Willingness to exit the fishery as a responses to declining 
catch or increasing monetary scenarios.



Main questions asked:
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Would you completely stop fishing if:

a. Given monthly incentives of:
P 5,000,  P 10,000,  P 15,000

b. Daily catches have fallen to:        
2 kg,    1 kg,     0.5 kg

Y
E

S



Results: Factors affecting fishers’ decisions:
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Declining catches

Increasing monetary incentives

Fishers who are 
unwilling to exit the 
fishery:

1. longer in the 
fishery

2. fish more often

“Fishing has become an 
important way of life”



Carrying capacity
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Fish stocks

Unsustainable

present

Fishing

Synthesis:

1950s                    1990s

B
M

M
S

Y

Considerations:
Behavior of fishers
Poverty and lack of alternative options.
Too many fishers potentially displaced.
Limited funds and poor 
(environmental) governance.

Eradicate destructive/illegal fishing activities

1

Alleviate fishing pressure:

2

More and larger MPAs all over the country
Protect entire uninhabited reefs (i.e. entire 

island/shoals).
Protect healthier and ecologically 
important reefs (i.e. larval sources and sinks).

Establish MPA networks (ecological and 
social).
Strict enforcement of MPAs.

Economic assistance, capacity building 
and IECs
Put conditionality (i.e. Conditional Cash Transfers or 
CCT) such as to reduce fishing effort, exit the fishery and 
participate in coastal resource management activities. 
Target those more willing to exit the fishery or exerting 
high fishing effort.
Prioritize CCT and IEC in areas with lack of alternative 
options. Capacity building programs in areas with more 
alternative options.

Reduce fishing effort on vulnerable 
species (i.e. coral reef fishes).
Gear regulation, buy-out gears that catches large 
volume coral reef fishes (bottomset long lines, bottomset
gillnets) especially from those fishing near MPAs.
Replace gears with those catching pelagic and other 
non-coral reef associated fishes. Provision of fishing 
technology, i.e. boats, may also be considered. 

b. Social(Fishing effort)a. Ecological (MPAs)



Potential for sustainable SSF:

The ocean is huge and fish are 
very prolific!

Species Max Length No. of Eggs

Min Max

1. Caranx melampigus 117 cm FL 49,700 4,270,000

2. Auxis thazard thazard 65 cm FL 200,000 1,370,000

3. Decapterus macrosoma 35 cm 68,000 106,000

4. Plectropomus leopardus 120 cm 457,900 ?

5. Siganus canaliculatus 30 cm 42,253 1,000,000

1 2

3

4

5
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http://legacy.mos.org/oceans/planet/

71%



Management options and objectives:
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FISH-BE WITH 
YOU!!

FGD with fishers at Cabra island, Lubang, Occidental Mindoro
April 24, 2015



Super Perry & the COMECO lab
(Coral Reefs and Community Ecology)
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