
Atlantic States Marine Fisheries Commission 
 

1050 N. Highland Street  •  Suite 200A-N  •  Arlington, VA 22201 
703.842.0740  •  703.842.0741 (fax)  •  www.asmfc.org 

 
MEMORANDUM 

 

M15-91 

Vision: Sustainably Managing Atlantic Coastal Fisheries 

October 27, 2015 

To: Atlantic Menhaden Management Board    
From: Biological Ecological Reference Points Workgroup  
RE:  Ecological Reference Point Recommendations for Draft Amendment 3 Development 
 
The Biological Ecological Reference Points Workgroup (BERP WG) has been tasked to develop 
ecological reference points (ERPs) that will be considered with changes to the Atlantic 
menhaden management program in Draft Amendment 3. In the Ecological Reference Points for 
Atlantic Menhaden report, the BERP WG presented a suite of preliminary ERP models and 
ecosystem monitoring approaches for feedback as part of the 2015 Benchmark Stock Assessment 
for Atlantic Menhaden (Appendix E, SEDAR 40 Stock Assessment Report).  In August, ASMFC 
conducted a facilitated workshop with managers and stakeholders to develop specific ecosystem 
and fisheries objectives to drive further development of ERPs.  

At its October meeting, the BERP WG used the outcome of this Ecosystem Management 
Objectives Workshop (EMOW) and the SEDAR 40 peer review recommendations to assess the 
ability of each ERP model or tool to address management objectives and performance measures. 
The BERP WG identified fundamental objectives and performance measures from the EMOW 
that can be addressed using ecological models and approaches. Objectives such as “Sustain 
Atlantic menhaden to provide for historical and cultural values” or “Achieve broad public 
support for management” would require additional data (e.g., socioeconomic) or identification of 
relationships that are outside the purview of the BERP WG.  

Based on committee deliberations, the BERP WG recommends using a surplus production 
(Steele-Henderson) and a multispecies statistical catch-at-age model to formulate potential 
reference points. Table 1 summarizes the recommended models and the fundamental objectives 
each model can address as well as the associated performance measures. Models were selected 
based on: (1) the ability to address multiple management objectives; (2) the ability to predict and 
monitor performance measures in response to management action; (3) technical merits; and (4) 
adherence to the advice from the SEDAR 40 Peer Review. Additionally, a majority of the BERP 
WG was in favor of using ecosystem indicators (e.g., forage indices or predator prey ratios) as a 
monitoring tool, which would give an empirical indication on performance of some management 
measures and indicate when to use modeling tools to assess the system. A minority of the BERP 
WG suggested that the ecosystem indicators be considered to develop harvest control rules as 
standalone alternatives to the other modeling approaches. At the next meeting of the BERP WG, 
the minority members will provide examples for committee consideration, and a final 
recommendation will be made. Currently, the BERP WG recommends their use only in an 
ecological context in conjunction with the other approaches rather than as standalone indicators.  

The BERP WG also discussed models that are in development outside of the committee. 
External models such as a coastwide Ecopath with Ecosim and another surplus production model 
will be explored and compared to BERP WG modeling efforts as appropriate during the BERP 
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WG process. Because these efforts are not a draw on committee time, the BERP WG agreed that 
the findings from these models would be useful to compare to BERP WG modeling outputs to 
check for convergence.  

The BERP WG notes that the timeline for model development and subsequent review will 
exceed the current tentative timeline for Draft Amendment 3. Creating ERPs from these models 
will take three to four years before being ready for management use.  Three to four years is on 
the order of a new stock assessment with the added complications associated with modeling 
multiple species using a suite of models in order to address management objectives. The 
multispecies models will require six months to a year to complete development of the code. 
Because these are complex, brand-new models, the BERP WG and the menhaden TC will 
require a year or two to review and test the models, to ensure that the code is correct and the 
models are robust and performing well. During this time, the BERP WG and the TC will also 
have to gather, vet, and update all inputs for a standard single-species assessment for menhaden, 
as well as the same data for all the predators included in the model. During this process, the 
BERP WG will periodically present updates to the Board and request feedback where applicable. 
Once the BERP WG and TC are satisfied with the performance of the models and the final 
model runs are completed, the models and inputs will have to be peer-reviewed, then presented 
to the Board, which will require three to six months. When the Board has accepted the 
multispecies assessment framework, the BERP WG will conduct a Management Strategy 
Evaluation (MSE) to quantify the effects of different levels of fishing mortality on the objectives 
identified by the Board. This will allow the Board to examine the tradeoffs between different 
objectives and select ERPs that achieve the desired balance between all objectives. The MSE 
will require six months to a year, depending on the range of options the Board wants to consider.  

In the interim, the BERP WG recommends that the Board continue the use of the BAM single-
species biological reference points as accepted for management use from the 2015 Benchmark 
Stock Assessment for Atlantic menhaden. The Board may also consider an ad hoc ecological 
control rule such as those found in the Lenfest Forage Fish Report1, E=F/Z =0.42, SPR = 30 or 
50%3 as well as others outlined in Department of Fisheries and Oceans Canada review4. 
Although these ad hoc reference points are easily calculated, they are generalized rules of thumb 
based on meta-analyses of multiple species. The BERP WG previously reviewed the Lenfest 
Forage Fish Report and did not feel that the management actions recommended in that report are 
appropriate for Atlantic menhaden management (see Memo M15-30). The BERP WG met with 
the Lenfest Forage Fish Task Force in August and maintains its original position. Additionally, 
none of the ad hoc approaches will allow for an evaluation of the tradeoffs between management 
objectives for menhaden and predators without the development of a multispecies MSE 
framework and forward projections of a multispecies model.  

The BERP WG will present these recommendations for approval and tasking from the Atlantic 
Menhaden Management Board at its November 3rd meeting. Once approved, the BERP WG will 
move forward with the assessment process. 

For more detailed information, please see the Ecosystem Management Objectives Workshop Report, the October 
meeting summary of the BERP Workgroup, and the April BERP WG memo on the ASMFC 
website: http://www.asmfc.org/species/atlantic-menhaden.  
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Table 1: BERP WG recommended modeling approaches to develop ERPs for Atlantic menhaden and the fundamental objectives they address. 
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