
Introduction 
The Mid-Atlantic Council approved an Ecosystem Approach to Fisheries Management (EAFM) Guidance 
Document in 2017 which outlined a path forward to more fully incorporate ecosystem considerations 
into marine fisheries management.  Of particular interest to the Council was the development of tools to 
incorporate the effects of species, fleet, habitat and climate interactions into its management and 
science programs. To accomplish this, the Council agreed to adopt a structured framework to first 
prioritize ecosystem interactions, second to specify key questions regarding high priority interactions 
and third tailor appropriate analyses to address them.  Because there are so many possible ecosystem 
interactions to consider, risk assessment was adopted as the first step to identify a subset of high 
priority interactions.  This report documents the use of ecosystem indicators within the Mid-Atlantic 
Council’s EAFM initial risk assessment. This risk assessment will help the Council decide where to focus 
limited resources to address ecosystem considerations by first clarifying priorities. Overall, the purpose 
of this document is to provide the Council with a proactive strategic planning tool for the sustainable 
management of marine resources under its jurisdiction, while taking interactions within the ecosystem 
into account.   
 
     
 



[Excerpt from MAFMC EAFM Guidance Document] 
 
7.4.3 Recommendations and Guidelines 
 
To incorporate species, fleet, habitat, and climate interactions into management, the Council has 
agreed to adopt a structured framework to first prioritize interactions, second specify key 
questions regarding high priority interactions, and third tailor appropriate analyses to address 
them. The primary tools for the initial steps in the framework are risk assessment and MSE. 
Finally, implemented management measures would be evaluated to ensure that objectives are 
being met, or to adjust measures as conditions change (Fig. 8). 
 
 

 
Figure 8. A potential framework for integrating interactions into management 
 
Step 1: Prioritize with risk assessment tools 
 
There are so many possible interactions in a fishery ecosystem that one analysis or tool cannot 
effectively address them all, so risk assessment is proposed as the initial step to identify a subset 
of high priority interactions for the Council to address first.  The Council’s goals and objectives 
would shape the assessment by first identifying risks and impacts of concern. Risk assessment is 
a critical nexus of science and management because this is where scientific information feeds 
directly into management decision making, in particular in developing risk criteria and 



consequences. Risk assessment helps managers to decide where to focus limited resources by 
clarifying priorities. These methods could be used much more often for screening out 
interactions of lesser importance that may currently have equal or more resources devoted to 
them than higher risk interactions.  
 
For example, the NEVA described in section 7.3.2 has already identified which species are most 
likely to be vulnerable to climate/habitat change, so the Council could elect to evaluate whether 
species interactions pose further risks to meeting management objectives for the most climate-
vulnerable species (these include ocean quahog, tilefish, Atlantic surfclam, and black sea bass).  
Alternatively, climate-vulnerable coastal communities (e.g. Colburn et al., in review) and or 
fishing fleets could serve as a starting point, evaluating additional risks due to management, 
ecological, and other interactions.  
 
Step 2: Refine key management questions for highest risk interactions 
 
What are the Council’s primary questions regarding a given high priority interaction? What are 
the Council’s objectives for integrating the interaction into management? As the Council refines 
the question with stakeholders, scientists can evaluate data availability and gaps, and identify 
analytical tools to address the question. While much data and many tools exist for the Mid-
Atlantic region, adequate time for data acquisition and quality control and tool refinement should 
be allocated to ensure a tailor-made, appropriate analysis.  
 
Basic conceptual models can be developed for the particular question during this process to 
ensure that key ecological, climate, habitat, fleet, social, and economic interactions are 
addressed. Conceptual models help organize analyses and information, and clarify interactions 
for all stakeholders to work from a common understanding. For example, a question centered on 
climate impacts to a particular species might start with a conceptual model of known climate and 
habitat interactions for that species, but build in any critical interactions with other species, 
fishing fleets, fishing communities, regional and global economic markets, etc., as necessary to 
address the questions and management objectives.  
 
This step is critically important in the framework, because it adds a point in the process where 
interactions are systematically considered. In particular, management interactions and inter-
jurisdictional issues can be formally considered here (e.g. Council managed species discard in 
other regions; species moving into or out of the region due to climate and habitat change; land 
use practices altering nursery habitat for managed species). It may be necessary to consult with 
other management entities and involve them in further steps.  
 
Step 3: Analyze management procedures with comprehensive MSE 
 
The Council’s questions and objectives identified in Step 2, along with available data, tools, and 
management strategies feed into comprehensive Management Strategy Evaluation employing 
performance measures across biological, ecological, management, social, and economic 
outcomes. This iterative and stakeholder-driven process can evaluate the impacts of uncertainties 
in data collection systems, assessment methods, management decision processes, implementation 



of management measures, and other human activities as well as in the underlying climate, 
habitat, and ecology.  
 
Some simulation models with capabilities to address species, habitat, climate, fleet, social, and 
economic interactions are available in the Mid-Atlantic region, although further development 
would be necessary for any particular MSE.  Addressing questions with multiple simulation 
models and linking existing economic, single species, and ecosystem models expands analytical 
possibilities.  
 
Step 4: Implement, monitor, adapt, and iterate as needed 
 
Management measures designed to address interaction between species, habitats, fleets, and 
climate forcing may require additional or different monitoring to determine if objectives are 
being met. Careful consideration of performance measures and monitoring systems to be used in 
real time (as well as in MSE) needs to be part of this process. There is considerable potential to 
make better use of existing real time observing systems, in particular for climate and habitat 
interactions, as well as fishermen-based observation systems to evaluate management success.  
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