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• High rates of temperature change  
• Dramatic changes in species distribution  
• Decadal shifts in productivity states   
• Long history of anthropogenic impacts 
• High risk to coastal communities 

Northeast U.S. Continental Shelf : 
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A Highly Dynamic and Rapidly Changing System 



   Ecosystem-Based  Management Requires a 
Multidisciplinary Approach: 

 
 
 
“U.S. ocean and coastal resources should be 
managed to reflect the relationships among 
all ecosystem components, including human 
and nonhuman species and the environments 
in which they live.  Applying this principle will 
require defining relevant  
geographic management  
areas based on ecosystem,  
rather than political,  
boundaries (USCOP 2004)”  
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Cross-Divisional Contribution to Ecosystem 
Science and Management  



  
NEFSC Cross-Divisional Collaboration 

& Coordination  
 
 
Climate, Ecosystem, & Habitat Steering Group 
 
A leadership group to provide structure and direction 
the NEFSC efforts to include climate, ecosystem, and 
habitat factors into fishery and protected species 
assessments.  

•Multispecies Working  Group 
•Regime Shift Working Group 
•Management Strategy Evaluation Working Group 
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Confronting Complexity: Can We Use 
Simpler Models and Analytical Approaches? 



Theme 1 – Strategic Planning 
Theme 2 – Ecosystem Data  
Theme 3 – Ecosystem  Modeling & Analysis  
Theme 4 – Incorporation into Management 
Theme 5 – Communication & Peer Review 

NMFS Ecosystem Science Review  
Theme Areas 
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Ecosystem-based 
Science Supporting 
Stewardship of 
Living Marine 
Resource 
Under Changing 
Climatic Conditions 
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NEFSC Strategic Planning 
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Ecosystem Data: NEFSC Ecosystem 
Observing Program Elements 

•Satellites 
•Oceanographic Buoys 
•Standardized Surveys 
     -Trawl & Acoustics  
     -Plankton  
     -Shellfish Dredges 
     -Longlines 
     -Air Craft  

 
 

•Observer Program 
•Cooperative Industry Research 
•Fishery Reporting System 
•Fishermen Interviews 
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Ecosystem Data: Shipboard Operations  
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Ecosystem Data: Shipboard Operations  
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Ecosystem Data: Shipboard Operations  
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Ecosystem Data: Shipboard Operations  
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Ecosystem Data: Shipboard Operations  
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NEFSC Modeling and Analysis: 
Core Elements  

• Define Ecological Production Units 
• Integrated Analysis of Climate,  
  Physics, Ecology,  Human Use, Social &  
  Economic Considerations 
• Management Strategy Evaluation  
• Multi-model inference to Address Model  
 Uncertainty 
• Management Procedures for Tactical                   

Management Advice 
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Ecosystem Modeling and Analysis:  
Synthesis and Integration 

DATA MODELS 
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• Extended Single-Species Analyses 
• NEFMC EBFM Plan Development 

Team  
• MAFMC EAFM Working Group 
• Scientific & Statistical Committees 

of NEFMC and MAFMC 
• GARFO Protected Species 

Management Teams 
• GARFO Habitat Assessment Teams 

 
Incorporation into  Sectoral Management 
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Ecosystem Approach to Fisheries Management 
vs Ecosystem-Based Fisheries Management  

 
 

          
Ecosystem Approach to 
  Fisheries Management     

  

FEP 

Retain Separate Management Plans  
but Consider  Species and  

Environmental  Interactions 

      Ecosystem-Based  
  Fisheries Management           

Develop Integrated Fishery 
 Ecosystem Plans for Defined  

Ecoregions 



   Title EBFM Road Map 
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Multispecies Management 

Reference Points 
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Worm et al. 2011. Science 



NEFSC Supporting Development 
of Ocean Management Plans by 
Northeast and Mid-Atlantic  
Regional Planning Bodies 
through: 
• Marine Data Assessment 

Team (NRPB and MARPB) 
• Ecosystem-Based 

Management Committee 
(NRPB)  

Incorporation into  Multi-Sectoral 
Management 
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Interactions with  GARFO, FMCs 
                     ASMFC & RPBs  
                              

Current Condition & 
   Ecosystem Status 
   Reports 

      Multispecies &        
Ecosystem  Models & 
Analysis 

Management  
       Strategy 
   Evaluation    
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Integrated Ecosystem Assessments to 
Support Management Bodies 

Climate,  Social,                                                     
& Habitat  Risk    

Assessments  



  International Management Setting 
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NAFO Working Group on Ecosystem Science 
and Assessment: 
    -Adopted NEFSC Approach to Defining          
 Ecological Production Units and 
 Ecosystem Production Potential 
 

ICES Working Group on North Atlantic 
Regional Seas 
 -Adopted NEFSC Approach to   
 Conceptual Modeling and IEA 
 Development 
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Communication  
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Education and Outreach 
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