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Presentation Outline  

 Background 
 “Sustainable Management of Coastal Fish Stocks in Asia” 

(TrawlBase) Project 

 Data Sources and “Analysis Strategy”  

 Analyses Results 
 Spatial patterns (assemblage structure) 

 Resource Overlaps (catch composition) 
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FiRST 

Database: historic 

research surveys 

 

Tools: summary, 

visualization, 

facilitate analyses  

Resource 

Assessment 

- Populations 

- Assemblages 

- Ecosystems 

 

Socioeconomic 

Assessment 

- Fleet dynamics 

- Socioeconomic 

  profile 

- Bioeconomic 

  modeling 

Policy review 

& National 

strategies & 

action plans 

Regional 

strategy & 

action 

plan 

“Sustainable Management of Coastal 

Fish Stocks in Asia”   
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This Presentation:  

 Overview of the fish assemblage structure 

of demersal resources in South and 

Southeast Asia (provide advise on possible 

zoning – spatial management) 

 

 Resource (catch composition) overlaps 

based on a case study of San Miguel Bay, 

Philippines (management of trawler vs SSF)  
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Fish Assemblages 

 

• Spatial pattern of species - Where do you 

find what species? 
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Trawl Survey database: 

21,000 stations/hauls 
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Analytic Strategy (Community Analysis) 

Comparison w/  
Envi. parameters 

“Analysis Strategy” 
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I. Spatial Pattern Analysis  

 Define “Fish 

Assemblages” 

 

 Relation to 

environmental factors 

or gradients 

 

 Relate to delineation 

of fishing zones 
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Results – Spatial Patterns  

 

(Garces et al. 2006) 
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Results – Spatial Patterns  
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e.g., SAMAR SEA 

 

Delineated by depth: 

 

< 40 m shallow assemblage 

 

50 – 60 m deep assemblage  
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(Campos 2003) 

Results - Philippines 
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e.g., SAMAR SEA 

 

Delineated by depth: 

 

< 40 m shallow assemblage 

 

50 – 60 m deep assemblage  

 

 

(Campos 2003) 

Results - Philippines 
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e.g., Gulf of Thailand 

 

• Delineated mainly by depth 

in Southern GOT: 

< 30 m shallow assemblage 

30 - 50 m deep assemblage  

 

• Inner Gulf maybe by salinity 

or habitat type? 

 

 (Khongchai et al. 2003) 

Results - Thailand 
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1 
2 

2 

3 
4 

5 

Delineated by mainly by depth & salinity (?) 

< 40 m  shallow assemblage (1, 3) 

40 – 90 m  intermediate assemblage (2, 4) 

> 90 m  deep assemblage (5) 

Results - Malaysia 

(Alias 2003) 
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Fish Assemblages 

 
Fisheries management zones do not take 

into account fish assemblages. 

1 
2 

2 

3 
4 

5 

Management zones 
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Existing Fishing Zones ….. 

 
 

Countries 

 
 

Fishing Zone I 
 
 
 

 
 

Fishing Zone II 

 
 

Fishing Zone III 

 
 

Fishing Zone IV 

 Reference Point: Distance from shoreline 

BRUNEI  
DARUSSALAM 

3nm 
(Small-scale/ 

Artisanal fisheries) 

3nm to 20nm 
(Small-scale/ 

Artisanal fisheries 
/Industrial fisheries) 

20nm to 45nm 
(Small-scale/ 

Artisanal fisheries 
/Industrial fisheries) 

45nm to EEZ limit 
(Small-scale/ Artisanal 

fisheries /Industrial 
fisheries) 

INDONESIA 3nm 
(Small-scale 

fisheries)  

7nm 
(Small-scale 

fisheries) 

12nm 
(Industrial fisheries) 

>12nm 
(Industrial  fisheries) 

 

MALAYSIA 5nm 
(Traditional 
Fisheries) 

5nm to 12nm 
(Commercial 

Fisheries) 

12nm to 30nm 
(Commercial 

Fisheries) 

30nm to EEZ 
(Commercial 

Fisheries) 

PHILIPPINES 
 

15km (~8nm) 
(Municipal fisheries) 

15km (~8nm) to 
EEZ limit 

(Commercial 
fisheries) 

 
 

 

THAILAND 12nm 
(Small-scale 

fisheries) 

12nm to EEZ limit 
(Large-scale 

fisheries) 

  

VIET NAM 0 to 30m depth in 
Northern and 

Southern areas, to 
50m depth in 
Central area 
(Small-scale 

fisheries) 

30 to 50m depth to  
the EEZ limit 
(Large-scale 

fisheries) 
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Conclusion  

Spatial Patterns: 
 

 Delineation of fish assemblages are mainly 

influenced by DEPTH, but salinity and substrate 

(habitat) type maybe also be important 

 In most countries fish assemblage structure are 

not consistent with “fishing zones” or 

“management zones” 
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II. Resource Overlaps  
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Study Site: (San Miguel Bay) 
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• To assess extent of gear competition or 

interaction in terms of species overlaps as 

exhibited in the catch composition of the 

various gears 

 

• To examine the effectiveness of gear 

restrictions currently being implemented to 

mitigate the overexploitation problems in the 

coastal fisheries of San Miguel Bay, 

Philippines. 

Objectives of the Study: 
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• Species composition (numbers & kinds of 

species) – Fish catch monitoring (REA 

1992-93) 

 

• Species abundance by gear (densities, 

frequencies, biomass, percentage) 

 

• Of the 51 fishing methods identified in the 

Bay, catch composition data for only 16 

gear types with a total of 59 species/taxa 

were included in the analysis (REA 1992-

93) 

Methodology: (Data) 
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• TWINSPAN –Two-Way Indicator Species 

Analysis (Hill 1979), divisive clustering 

method that classifies sites/gear and 

species  

 

• DCA - Detrended Correspondence Analysis, 

an ordination method based on the 

abundance values of the species 

(CANOCO, Ter Braak 1990) 

 

•  MDS – multi dimensional scaling (Primer 

software, Clake 2006) 

Methodology: Multivariate Techniques 
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Results: DCA/TWINSPAN 
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Results: Cluster Analysis 

A B 

A1 A2 

  5 - Gillnet 

(‘pamating’) 

12 - Lonngline 

13 - Ringnet 

  6 – Gillnet (drift) 

  8 – Gillnet (bottom-

set) 

  9 – Gillnet (panke) 

10 – Gillnet (timbog) 

  7 – Gillnet (crab) 

11 – Gillnet (hila-hila) 

  4 – Gillnet (lait) 

14 – Pull net 

  1 – Medium trawl 

  2 – Small trawl 

  3 – Mini trawl 

15 – Filter nets 

16 – Fish corral 
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Results: MDS 
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Results: Species Composition 

Group A Group B 

Species/Groups % Species/Groups % 

Penaeid shrimp 12.38 Caranx ignobilis 35.27 

Mugil sp. 11.65 Carcharinus melanopterus 16.60 

Portunus pelagicus 11.36 Lates calcalifer 13.70 

Otolithes ruber 9.91 Arius sp 8.83 

Stolephorus indicus 8.85 Muraenesox cinerius 4.93 

Sergestid shrimp 7.79 Drepane punctata 4.40 

Trichiurus haumela 4.21 Caranx spp 3.53 

Leiognathus splendens 3.44 Dasyatis kuhlii 3.37 

Trash fish 3.10 Rays 2.43 

Dendrophysa russelli 2.98 Rhynchobatus djiddensis 1.43 
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Results: Species Composition 

Group A1 Group A2 

Species/Groups % Species/Groups % 

Stolephorus indicus 16.43 Mugil sp 23.25 

Sergestid shrimp 14.47 Portunus pelagicus 22.26 

Penaeid shrimp 13.51 Otolithes ruber 14.28 

Leiognathus splendens 6.30 Penaeid shrimp 11.07 

Otolithes ruber 6.17 Trichiurus haumela 6.19 

Trash fish 5.76 Dendrophysa russelli 4.77 

Stolephorus commersonii 5.45 Thryssa setirostris 3.51 

Trichiurus haumela 2.51 Arius sp 2.16 

Portunus pelagicus 2.03 Rhynchobatus djiddensis 2.07 

Tripodichthys blochi 1.89 Sardinella perforata 2.01 
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Size Composition by Gear –  

San Miguel Bay 

Otolithes ruber 

(Tiger-toothed croaker)  

(Silvestre et al. 1995) 
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• There is a high degree of gear competition due 

to similarity of catch composition and target 

species particularly the small-scale (municipal) 

fisheries sector 

 

• Need to design management interventions to 

partition different fisheries or gears based on 

spatial patterns of fish assemblages. 

 

• To refine gear-based management and develop 

approaches towards fleet configuration rather 

than  single gear regulation (e.g., trawl ban)   

 

Conclusion:  


