
Understanding the roles that forage species play within ecosystems has emerged in the scientific literature 

as a key element in the development of an ecosystem approach to fishery management.  Forage species 

provide an important link between primary productivity and upper trophic levels within marine 

ecosystems. At the same time, forage species often support economically valuable fisheries through direct 

harvest.  Recent scientific findings suggest that forage stocks may warrant special management 

consideration, especially with respect to achieving ecosystem level management goals and objectives.  In 

addition, current National Standard 1 (NS1) guidelines recommend that consideration should be given to 

managing forage stocks for higher biomass than traditional MSY based reference points (Bmsy) to enhance 

and protect the marine ecosystem.  The Council convened a workshop at its April 11, 2013 meeting in 

Raleigh NC  is to discuss the key issues relevant to forage fish assessment and management under the 

Magnuson-Stevens Act.  At the workshop, a panel of experts discussed the role of forage species within 

ecosystems and best practices with respect to the harvest of forage species, taking their role(s) within 

ecosystems into account.   

Dr. Ellen Pikitch (Stony Brook University) introduced the forage management issue and described the 

results of the Lenfest task force and other scientific research relative to forage fish exploitation and 

management.  The Lenfest task force recommended reducing exploitation rates for forage stocks to about 

half of traditional MSY based reference points and to maintain forage stock biomass at about 40% of the 

unfished biomass to maintain their vital role in the ocean.  Research published in Science (supported by 

the Marine Stewardship Council) reached similar conclusions.  

Dr. Edward Houde (University of Maryland) summarized the current scientific consensus on the need to 

manage forage fish more conservatively to preserve ecosystem structure and function and then placed the 

issue within the context of Mid-Atlantic ecosystems.  He briefly described Mid-Atlantic ecosystems and 

species that are likely important forage stocks (both managed and unmanaged). He also discussed options 

the Council should consider relative to the special management of forage species and described 

approaches to forage fish management taken by other Councils.  The panel then discussed generic forage 

species definitions and concluded that it would be difficult to specify a universal forage fish definition but 

endorsed the definition proposed by the Council’s SSC. The panel also discussed the range of exploitation 

rates the Council should consider in development of an exploitation policy for forage stocks  and the 

trade-offs between a more conservative exploitation policy for forage species and potential benefits for 

the ecosystem and higher trophic level predator species.  

 

Dr. Robert Latour (Virginia Institute for Marine Studies) discussed potential approaches the Council 

could take to assess and manage forage stocks. He noted the importance of articulating key ecosystem 

level objectives as well as the limits of the data and science to support ecosystem based management.  He 

recommended that the Council build on current single species stock assessment models and incorporate 

predation mortality and climate drivers in stock assessments for forage species (this could be 

accomplished through stock assessment terms of reference).   He also stressed the need for the Council to 

develop the science and policy aspects of forage fish assessment and management in harmony and that the 

Council should carefully separate scientific and policy issues when developing its forage fish exploitation 

policy.  

 

Dr. Sarah Gaichas (Northeast Fisheries Science Center) noted that the state of information, models, etc. 

currently available are sufficient to support an ecosystem approach to management and the development 

or forage management policy in the Mid-Atlantic. These models range from single species assessments 

which treat predation mortality explicitly to complex whole ecosystem models.  The challenge will be to 

bridge from single species stock assessment models to multi-species models and, eventually, to more 



sophisticated ecosystem level models.  She also described other potential approaches to insuring adequate 

forage by managing at the level of functional groups.  A key consideration that must be examined is an 

estimation of predator demands within the system and whether or not those demands are being met.   The 

Council will be faced with a new level of policy when determining tradeoffs in predator consumption 

requirements when managing forage fish.       

  

 

The workshop concluded with a discussion of possible paths forward for the Council in the development 

of forage fish management policy.  Incorporation of consumption estimates by predators and species 

interactions in stock assessments could be accomplished through the addition of ecosystem terms of 

reference at the stock assessment level. The Council should also consider modification of its ABC control 

rules and risk policy with respect to forage species.  

Based on the outcome of the discussion at the workshop, the Council has begun development of a forage 

exploitation policy which will guide Council decision making at the FMP level as part of its Ecosystem 

Approach to Fisheries Management (EAFM) Guidance Document.   The EAFM Working Group 

reviewed and endorsed the following ABC control rule framework for forage species: 

1. OFL determined based on MSA defined Fmsy (or OFL Proxy) 

2. SSC specifies ABC based on current risk policy with respect to "atypical" species (p*=0.35) if M2 not 

included in stock assessment, else P*=0.4. 

3. Based on ecological/social/economic evaluation, Council could add additional ecosystem consideration 

buffer when specifying OY (aka "ecological set-aside") for forage stocks. The bounds for the ABC/OFL 

ratio under proposed OY framework for forage stocks become: 

0.25-0.5 > ABC/OFL > 0.81 if M2 is adequately incorporated into stock assessment, else  

0.25-0.5 > ABC/OFL > 0.726 (i.e., M2 not adequately addressed). The Council could add additional 

buffers during specification of OY, but the lower bound would be 0.5.  

 

 


