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A process for implementation of EBM 

Integrated Ecosystem Assessment 





Integrated 
Ecosystem 
Assessment 

Develop ecosystem indicators 
and targets  

Risk Analysis 

Assessment of ecosystem status  
relative to EBM goals 

Management Strategy Evaluation 

Monitoring of  
Ecosystem 
Indicators 

And Management  
Effectiveness 

Implementation of 
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Scoping 
Identify goals of EBM and 
threats to achieving goals 

Levin et al. PLoS Biology 2009 
Inspired by the work of Sainsbury, 
Smith and probably others  

Current focus of 
CCIEA 

Focus of 2010 
CCIEA Efforts 

(NOAA Tech. Memo) 



Overarching IEA:  The ecosystem from the ecosystem perspective 
“How do fishery practices affect the ecosystem?”  
1. Indicator/Target 
2. Status 
3. Risk 
4. MSE 

 
 

PFMC Focus: The ecosystem from the fish’s perspective 
“ How can information on the ecosystem be used to improve fishery practices?” 
1. Climate 
2. Ecological interactions 
3. Non-fisheries threats 
4. Other factors as needed 

 
 

 CCIEA -- Ecosystem Considerations in FMPs 

Biodiversity 

Marine mammal 

Popular species 
oberved by divers 

Sportfishing 
species 

Commerical 
harvest 

Pier fishing species 



Presentation to Council SSC – 
Nov 2nd 





Discussion Document:  
Focus on hake, sablefish, canary rockfish, 
bocaccio, and Sacramento River Chinook 

salmon  

 

Status and trends of:  
 Key climate/ocean drivers that influence these 

stocks 
 Important predators and prey that influence these 

stocks 
 Non-fisheries pressures 

 



Costa Mesa Discussions 

 Presented to SSC, CPS Panels, EAS, Habitat 
Committee 
 

 Previously presented to EPDT 



Examples of Analyses 





Calculating Risk 
Exposure = Threat * HSP 

* 

HSP values Threat values 

= 
Exposure 

Sensitivity = Life history + R&R factors 



Risk from non-fisheries threats: Hake 

Non-fisheries threats 
A – Aquaculture 
Ad – Atmospheric deposition 
C – Coastal engineering 
D – Direct human impacts 
Ip – Inorganic pollution 
L – Light pollution 
N – Nutrient input 
Obp – Ocean based pollution 
Op – Organic pollution 
O – Oil rigs 
P – Power plants 
Sd – Sediment decrease 
Si – Sediment increase 
Sh – Shipping activity 
I – Species invasions 
T – Trash 
OA – Ocean Acidification 
SST – Sea Surface Temp 
UV – UV Radiation 

*Spatially expansive threats (high exposure) overshadow point 
source threats as sensitivity scores among groundfish are similar.  



The salmon ecosystem 



The salmon ecosystem 

 
Krill abundance 

 
Juvenile salmon abundance 

 
Offshore transport 



The salmon ecosystem 
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SI = Krill Adult Dist. + SLHfall 



Next Steps 



Discussion Document: Questions 

 Chapter 1: Physical forcing 
1. Are there other important sources of ocean-climate variability? 
2. What literature is missing from this review? 

 Chapter 2: Predators and prey 
1. Which time series should be included? 
2. Do we need a more complex analysis for time series data? 
3. What are the correct weights (predators/prey)? 

 Chapter 3: Non-fisheries threats 
1. Calculation of risk score: euclidean distance or something else 

2. Exposure intensity score: 1) sum then standardize or 2) standardize then average 

3. Sensitivity criteria: Average of 4 life-history traits or use each independently 

4. Behavior/physiological response scoring (Sensitivity) 

5. Threat time series data: a) use all data? b) different proxies? 

 Chapter 4: Central California Chinook Salmon 
1. What time series lengths should we use? 
2. Which stocks should we include? 
3. How should we include the whole life cycle? 

 



Future Directions 

 Additional FMP species: Sardine, albacore, 
additional salmon stocks 
 

 Develop organized working relationships with PFMC  
 

 IEA focused analyses: Cruise data, forage dynamics 
and environmental drivers, MSEs 
 

 Proposing to hold an IEA sponsored workshop with 
Council participation 
 



IEA Workshop Proposed Goals 

 Assess where ecosystem considerations could be 
included in current management models 
 

 Review current IEA analytical approaches and products, 
including data used 
 

 Examine potential of new models that include ecosystem 
considerations for use by PFMC  
 

 Discuss additional IEA products that would be useful to 
PFMC 
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