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• Context of current Management Strategy 
Evaluation
– Atlantic herring Acceptable Biological Catch 

control rule
– Building momentum towards MSE approaches
– Amendment 8 development

• MSE process used here
– Phases, public input

• Next steps
– Amendment 8 completion

• Workshops overview
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Outline



MSE Context

3

• 2001 – Council’s Atlantic herring FMP effective. Set a 
total allowable catch divided into four areas. 

• 2010 – Specifications set for 2010-2012 with “interim” 
ABC control rule:

• 2011 – Amendment 4 established annual catch limits, 
accountability measures, revised the control rule:

That ABC be based on the recent 3‐year 
average catch in the herring fishery.

That ABC be based on the recent catch in the 
herring fishery, and that the Council determines 
the desired risk tolerance in setting ABC.



MSE Context
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• 2012-2013 –
– NMFS encouraged the Council to consider a range of ABC 

control rules in the 2013-2015 specifications.  
– SSC evaluated and Council considered four control rules 

(constant catch, 75%FMSY, Pacific, Lenfest). 
– Council, SSC, PDT all supported consideration of a long-

term harvest strategy through a more comprehensive 
action.

– Specifications set for 2013-2015 with revised ABC control 
rule:

That ABC be based annually as the catch that 
is projected to produce a ≤50% probability of 
exceeding FMSY.



MSE Context
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• 2014 –
– An outcome of the NMFS program review of stock 

assessment processes was a decision to develop 
MSE expertise within its science centers.

– Council prioritized initiating an amendment in 2015 
to consider Atlantic herring ABC control rules that 
account for herring’s role in the ecosystem.

– Council tasked its EBFM and Herring PDTs to 
provide ecological guidance for managing herring in 
an ecosystem context.

– Council hoped to implement a new control rule in 
time to develop 2019-2021 specifications.



MSE Context
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• 2015 –
– Council initiated Amendment 8, developed goals, 

public scoping.
– EBFM/Herring PDT developed input and preliminary 

modeling of several control rules. 
– SSC encouraged a MSE approach for herring ABC.
– NEFSC developed internal MSE work group and 

encouraged Council/ASMFC participation. Group 
considered the herring ABC control rule to be a 
good first candidate for MSE.

– NRCC expressed an interest in perusing MSE 
generally.
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Amendment 8 goals:
1. To account for the role of Atlantic herring within 

the ecosystem, including its role as forage;
2. To stabilize the fishery at a level designed to achieve 

OY;
3. To address localized depletion in inshore waters.

MSE Context

Amendment 8 objective:
1. Develop and implement an ABC control rule that 

manages Atlantic herring within an ecosystem 
context and addresses the goals of Amendment 8.



MSE Context
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• 2016 –

– Council decided to use MSE in developing 
control rule alternatives, using public 
workshops.

– Herring PDT/AP/Cte developed measures (e.g., 
time/area closures) regarding localized 
depletion, acknowledging that the data and 
models are not sufficiently developed to do 
MSE at finer scales than the stock area, though 
that capacity may improve for future MSE 
iterations.
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MSE Phase Months Activity

1. Identify parameters to 
be tested

Feb–June 
2016

1st public workshop, 
PDT/AP/Cte input, 
Council approval.

2. Simulation testing July – Nov
2016

NEFSC team tests 
control rules using 
performance metrics.

3. Review results, identify 
additional improvements Dec 2016 2nd public workshop. 

4. Finalize MSE Jan – Feb
2017

NEFSC team refined 
simulations & 
presentation of outcomes

MSE process



Next steps
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• 2017 –
– PDT/AP/Cte/Council considered preliminary MSE 

outcomes and potential alternatives (January).
– MSE peer review (March).
– A8 alternatives finalized (April or June).
– A8 impacts analysis, select preferred alternatives, 

public hearings (fall/winter).

• 2018 –
– A8 implementation;. Develop 2019-2021 

specifications.



Workshop process
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• A public approach was important, consistent with 
Council process and improve buy-in potential.

• Developed with steering committee, Council oversight.
• Used external facilitators; lead facilitator well-versed in 

MSE, less familiar with fishery/stakeholders.
• Used multiple approaches to solicit input from 

attendees (large/small group discussions, worksheets, 
note cards).

• Drew 65-70 diverse, engaged stakeholders with varying 
technical expertise.

• 49% of 2nd workshop attendees had not gone to 1st

workshop.



MSE workshop #1 goals (May 2016)
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1. Improve understanding of MSE.

2. Develop Council recommendations: 

a. ABC control rule objectives.

b. How control rule performance relative to objectives 
could be measured.

c. Control rules/characteristics to test.

3. Improve understanding of the potentials and limitations of 
models that may affect simulation testing. Identify which 
uncertainties are most important to resolve. 

4. Provide an opportunity for stakeholders to provide greater 
input than typically possible at Council meetings.
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MSE workshop #1 outcomes
Fundamental Objectives Means Objectives

 Maintain sufficient herring 
population for forage needs

 Prevent overfishing of herring
 Maximize yield for herring fleet
 Maximize profit for herring fleet
 Ensure herring catch temporal 

stability
 Maintain a herring population 

with normal size/age structure
 Maintain predator abundance/ 

condition

 Ensure catch limits 
allow sufficient herring 
for predators

 Achieve MSY or OY
 Limit annual variation 

in quota
 Ensure appropriate 

fishing selectivity/ 
intensity

 Establish a forage set-
aside
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MSE workshop #1 outcomes

Performance metrics (examples)

• Herring SSB, Btarget, M relative to BMSY, B0

• Herring ABC relative to catch when FMSY

• Herring surplus production

• Herring ABC inter-annual fluctuation

• Predator abundance/condition

• Revenue/profit
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MSE workshop #1 outcomes

Control rules (examples)
• Catch or F changing with biomass.

• Set-aside (as unfished) 30% of SSB
• Reduce catch (F) when SSB <75% B0

• No catch when SSB ≤40% B0

• Constant catch
• In perpetuity
• Above a high biomass threshold

• Current control rule
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• Outcomes thorough and well-developed. 

• Some performance metrics may not be directly 
included. Proxies can address intent, for example: 

Herring PDT input (May 2016)

Recommendation Proxy
Condition of specific 
predators (e.g., tern 
productivity of 0.8)

Sensitivity of a generic 
predator’s recruitment, 
natural mortality, growth

Maintain BMSY at 4x natural 
mortality

The BMSY if natural 
mortality is actually 4x 
what is assumed in 
assessment

• A rebuilding plan is required when SSB <½BMSY, with 
F that rebuilds the stock in <10 years.  This 
projection is difficult to simulate, but lower F can be. 
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AP input: No specific changes recommended. 
Some AP members did not support certain 
concepts, but supported evaluating a full range of 
concepts.

Committee input: No specific changes 
recommended.

Council decision: Approved MSE approach with 
no additional changes.

Council approval (June 2016)



MSE workshop #2 (Dec. 2016)
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Goals:
1. To provide continued opportunities for public input.
2. Develop a common understanding of MSE technical 

simulation outcomes.
3. Solicit input on:

a. Range of performance for various metrics to 
help balance tradeoffs.

b. Range of control rule alternatives. 

c. Any additional (minor) MSE simulation work.
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MSE workshop #2 - outcomes

• Performance metrics: Little consensus.
• Control rules:

• Broad support for biomass-based approaches.
• A 1-year process may not be feasible (3-year 

preferred).
• A constant catch approach, a 5-year process 

and a 15% change restriction may not be 
sufficiently responsive.

• Model improvements: Several ideas suggested, 
some have been incorporated in the current MSE, 
as resources/time allow, others could be useful in 
future MSE iterations.





Where does MSE fit in to Amendment 8?
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Typical approach

1. Set amendment goals

2. Develop alternatives

3. Approve range of alternatives

4. Impacts analysis

5. Approve DEIS

6. Public comment on DEIS

7. Recommend preferred alternative

MSE
1. Identify range of 

ABC CR objectives
2. Evaluate potential 

CRs
3. Inform range of 

alternatives.



What is Management Strategy Evaluation?
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• A decision-making process for managers and 
stakeholders to collaboratively develop an 
ABC CR.

• Greater public involvement upfront in 
identifying potential objectives.

• More technical analysis upfront about how 
potential ABC CRs would perform relative to 
various objectives.

• A tool increasingly used by NMFS and 
Councils to support decision-making, though 
new to New England.



Review of work to date (2015)
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EBFM ecological advice

• Several possible control rules can account for 
herring as forage (e.g., keep B > BMSY, reduce 
catch to promote rebuilding). Suggested six rules 
to consider.

• Productivity of predators/trophic interactions are 
difficult to quantify, though several models are 
under development.

• Trophic effects may be more effectively managed 
by tools other than an ABC control rule.

• Potential ABC control rules should be evaluated 
through simulation to reduce risk of depletion.



Work to date (2015)
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ABC control rule preliminary evaluation (EBFM 
PDT/Deroba) simulated six potential rules:

Assessed Spawning Stock Biomass

Lenfest



Review of work to date (2015)
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ABC control rule preliminary evaluation 

• Deroba simulated the six potential rules suggested.

• Performance metrics

• SSB/SSBunfished

• SSB/SSBMSY

• # years SSB <0.4 SSBunfished

• Fishery yield/MSY

• Interannual variation in yield

• Years with fishery closures



Review of work to date (2015)
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Science and Statistical Committee input

• Commended the preliminary evaluation and 
encouraged work towards a Management Strategy 
Evaluation (MSE).

• Reiterated its support for MSE becoming more 
central to the scientific basis for management.

• Made suggestions for refining the evaluation to 
better approximate natural mortality and 
recruitment

Deroba refined the analysis accordingly

• The results were not appreciably affected.


