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IATTC Fishery Status Report  - SAC-05-13 

• Call attention to the “Ecosystem 
Considerations” section of Fishery Status 
Report 

• Review concepts, recent data, and 
research 

– International calls for “Ecosystem-
based Management”  

• Biological and physical marine 
environment 

• Human activity in the marine 
environment 

– Focus on the ecosystem as a whole 
• Direct effects of fisheries on 

species – sustainability 
• Indirect effects of fisheries act 

through the food web – 
sustainability 

• Physical environment – inter-
annual and long-term variability 





Food-web structure and function 

• Ecological research at the IATTC largely focused on the structure and 
function of the pelagic food web in the EPO 

 
• Effects of tuna fisheries on ecosystem 

– Direct effects: e.g. bycatches of non-target species (some sensitive) 
– Indirect effects: e.g. predator-prey connections and competition via the 

food web 
 

• Anticipating changes induced by fishing requires understanding of 
food web structure and function  

 
• Diet studies are necessary for investigating pathways of energy flow in 

exploited ecosystems 
 
• Knowledge of trophic position and linkages is essential for informing 

ecosystem models 
 
• Knowledge of pelagic food webs is still rudimentary, in many aspects 

 
 



Trophic interactions 

• Predation habits of yellowfin tuna: a wide-ranging generalist predator 
with high energy requirements (samplers of forage community) 
 
 

• Novel classification tree methodology developed for analyzing 
complex diet data 

 
 

• Two sets of diet data separated by a decade 
– 1992-1994 
– 2003-2005 
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Trophic interactions: set locations, yellowfin tuna diet study 
(1990s, 2000s) 

Olson et al. 2014 

6,810 YFT sampled from 300 PS sets 
on 212 observed trips spanning 4 
years. (3,362 stomachs in analysis) 



Trophic interactions: classification tree analysis (YFT) 

Olson et al. 2014 

1 SE tree. 
Cross-validated error rate low: 
0.376, R2 = 62% 



Trophic interactions: classification tree analysis (YFT) diet shift 

90s: Epipelagic fishes 

Pleuroncodes planipes 2000s: Mesopel. species 

Vinciguerria lucetia 

Olson et al. 2014 

Simultaneously widespread reductions in:  
Biological production 
Phytoplankton community composition 
Expansion & intensification of OMZ 



Aggregate indicators: trophic levels and a simplified food-web 
diagram in the EPO 



Aggregate indicators: yearly mean trophic level of the catches 



Antigua Convention 

Direct associations Indirect associations 



Resolutions to reduce incidence of bycatch of non-target species 



Preliminary Ecological Risk Assessment 



Ecological Risk Assessment: vulnerability of  
non-target species 

Goal – Develop a tool for determining vulnerability of a 
species/stock to a fishery 

• Vulnerability: potential for the productivity of a stock to be 
diminished by direct and indirect fishing pressure.  PSA: 
vulnerability is combination of a stock’s productivity and its 
susceptibility to the fishery. 

• Productivity – capacity to recover if stock is depleted 
(function of life history characteristics) 

• Susceptibility – degree to which a fishery can negatively 
impact a stock (propensity of species to be captured by and 
incur mortality from a fishery).  Can differ by fishery. 



Ecological Risk Assessment: PSA scatter plot 

Vulnerability (v) is 
measured as Euclidian 
distance from plot origin 
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Preliminary Ecological Risk Assessment: productivity attributes for EPO 
PSA 



Preliminary Ecological Risk Assessment: susceptibility attributes for EPO 
PSA 

Patrick, W.S., P. Spencer, J. Link, J. Cope, J. Field, D. Kobayashi, P. Lawson, T. Gedamke, E. Cortés, O. Ormseth, K. Bigelow, and W. 
Overholtz. 2010. Using productivity and susceptibility indices to assess the vulnerability of United States fish stocks to overfishing. Fish. 
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Preliminary Ecological Risk Assessment: species for EPO PSA 

Biomass importance (>1 t/set) 
1. Numerical importance 
2. “Vulnerable” IUCN status 
3. “Endangered” IUCN status 
4. “Near threatened” IUCN status 



Preliminary Ecological Risk Assessment: species for EPO PSA  
Tuna catch and bycatch in floating-object sets 



Preliminary Ecological Risk Assessment: 
PSA scatter plot for all species and all purse-seine fisheries 



Ecological Risk Assessment: the PSA 

• PSA: a relative measure of risk 
among group of species examined. 

• No indication from PSA if highest risk 
species are truly unsustainable & 
vice versa.   

• Other newer methods (“SAFE” Zhou 
& Griffiths 2008; “ERAEF” Hobday et 
al. 2011) also use aspects of the PSA 
or need to estimate catchability. 

• PSA provides comparison with other 
tuna fisheries (W Pacific, Atlantic) 



Ecological Risk Assessment: PSA used by other organizations 



Ecosystem considerations in the  
eastern Pacific Ocean

Questions? 


