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1.0 PRELIMINARY NOTE 
This Discussion Document encapsulates the work of the Council to date on Amendment 8 to the 
Atlantic Herring Fishery Management Plan (FMP), an amendment that considers measures 
related to the Acceptable Biological Catch (ABC) control rule and localized depletion. 
Amendment 8 was initiated by the Council in January 2015 to consider alternatives for a long-
term ABC control rule for the Atlantic herring fishery, including alternatives that explicitly 
account for herring’s role in the ecosystem. At its June 2015 meeting, the Council reviewed the 
public scoping comments on Amendment 8, and decided to expand the scope of Amendment 8 to 
address concerns related to localized depletion. 

This Discussion Document will be periodically updated as the development of Amendment 8 
progresses and does or will include the management history, purpose and need for the action, the 
goals and objectives, the Alternatives Under Consideration, and a description of the Affected 
Environment. When the Council approves the Range of Alternatives for consideration, a Draft 
Environmental Impact Statement (DEIS) will be prepared, including a discussion of potential 
impacts of the alternatives on the Valued Ecosystem Components (VECs) of the fishery. 
However, through the development of this action, the Council is discussing many potential 
implications of a wide range of ideas, considering input from the Herring Plan Development 
Team, Herring Advisory Panel, Herring Committee, and the public. While some of the potential 
implications are or will be captured in the rationale for the measures contained herein, the reader 
would be more fully informed by reviewing the meeting summaries and PDT memos on 
Amendment 8. A list of public meetings is provided in Section 4.0, and copies of documents are 
available at the Council’s website (www.nefmc.org). 
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1.0 INTRODUCTION 

1.1 EXISTING MANAGEMENT SYSTEM 
More details and background information can be found at http://www.nefmc.org. 

1.1.1 Atlantic Herring Management 

The Atlantic herring (Clupea harengus) fishery specifications are currently set every three years. 
In recognition of the spatial structure of the Atlantic herring stock complex (multiple stock 
components that separate to spawn and mix during other times of the year), the total annual catch 
limit for Atlantic herring (stockwide ACL/OY) is divided and assigned as sub-ACLs to four 
management areas (Figure 1), using the best available information regarding the proportion of 
each spawning component of the Atlantic herring stock complex in each area/season and 
minimizing the risk of overfishing an individual spawning component to the extent practicable. 

Figure 1 - Atlantic herring management areas and river herring/shad catch cap areas 
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1.1.2 History of Atlantic Herring ABC Control Rules 

1.1.2.1 Acceptable Biological Catch control rules defined 

An Acceptable Biological Catch (ABC) control rule is a formulaic approach for establishing an 
annual limit or target fishing level that is based on the best available scientific information. It 
provides guidance to the Science and Statistical Committee (SSC) regarding how to specify the 
ABC for Atlantic herring based on scientific uncertainty, stock status, and the Council’s risk 
tolerance. Moreover, the ABC control rule can create a buffer between the overfishing limit 
(OFL) and ABC to account for scientific uncertainty such that there is a low risk in any given 
year that the OFL for Atlantic herring will be exceeded.  

A control rule specifies a target amount of catch or fishing mortality rate depending on some 
measure of recent stock abundance. Many control rules exist, and they vary in their ability to 
achieve fishery objectives, but there are three generic types of control rules (Figure 2). A 
‘constant catch’ control rule harvests the same amount of fish regardless of abundance. 
Consequently, as abundance declines, the fishing mortality rate (i.e., catch divided by 
abundance) increases, because the fishery is removing a larger proportion of the stock. (Note that 
a true constant catch control rule removes the same amount of fish in perpetuity, which is 
different from applying the same amount for 3-year periods as has been done recently for 
Atlantic herring.). A ‘constant fishing mortality’ control rule removes the same fraction of the 
population regardless of abundance, and consequently catch increases linearly with abundance 
(e.g., 75% FMSY). A ‘biomass based’ control changes the fishing mortality rate depending on 
abundance, typically with the fishing mortality rate increasing with abundance to some 
maximum rate. The linear change in fishing mortality can vary in steepness, and fishing 
mortality does not necessarily need to equal zero at a particular level of abundance.  

Many control rule variants exist, but these are the basic types. Variations to these basic types can 
produce a broad range of results. In the U.S., some characteristics of an ABC control are defined 
by law. For example, ABC cannot have a greater than 50% chance of exceeding the catch 
associated with FMSY (i.e., the Overfishing Limit (OFL)), and so FMSY should likely serve as an 
upper bound for any control rule considered. Beyond that, previous research can likely inform 
decisions about what control rules might be eliminated a priori as unlikely to meet fishery 
objectives. 

 

Figure 2 - Generic types of control rules relating the fishing mortality rate to biomass or abundance 
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The ABC control rule currently in place for the Atlantic herring fishery (Section 1.1.2.4) does 
not fit neatly into any one of these generic types, but combines approaches: 

Atlantic herring ABC will be specified annually as the catch that is projected to 
produce a probability of exceeding FMSY in the third year that is less than or equal 
to 50%. 

Essentially, a fishing mortality rate is applied, and the catch associated with it is set for a three-
year period. However, below a certain biomass threshold, a stock rebuilding program would be 
required, which has no intuitive relationship between biomass and F, because it depends on 
assumptions that go into determining rebuild time. 

1.1.2.2 Amendment 4 and 2010-2012 Atlantic Herring Fishery Specifications 

In April 2011, several modifications to the Atlantic herring fishery specifications process were 
made through Amendment 4 to the Atlantic Herring FMP (NEFMC 2010), in compliance with 
the 2007 authorization of the Magnuson-Stevens Fishery Conservation and Management Act 
(MSFCMA)Most relevant to Amendment 8, Amendment 4 established an interim ABC control 
rule and revised the specifications process. Through this action, the Council’s Scientific and 
Statistical Committee (SSC) makes a recommendation for setting ABC, which must be less than 
or equal to the OFL, considering scientific management uncertainty. A stock-wide ACL is also 
set, less than or equal to the ABC, considering management uncertainty.  

During the 2010-2012 Atlantic herring fishery specifications process, developed concurrently 
with Amendment 4, the SSC pointed out two of sources of considerable scientific uncertainty:  

1. At the time, the latest Atlantic herring stock assessment (TRAC 2009) had a strong 
retrospective pattern, in which estimates of stock size are sequentially revised downward 
as new data are added to the assessment; and  

Maximum Sustainable Yield (MSY) reference points estimated from the biomass dynamics 
model were inconsistent with the age-based, stochastic projection; such that fishing at the 
estimate of FMSY was expected to maintain an equilibrium biomass that is less than the current 
estimate of BMSY. 

Given this scientific uncertainty, the SSC determined that a permanent herring ABC control rule 
cannot be established until a benchmark assessment is conducted to address these issues. In the 
meantime, the Council recommended that Amendment 4 contain an interim ABC control rule 
based on the SSC’s 2010–2012 herring ABC recommendation: 

That ABC be based on recent catch in the herring fishery (e.g., the single-most 
recent year or a three- or five-year average), and that the Council determines the 
desired risk tolerance in setting the ABC.  

The 2010-2012 Atlantic herring ABC specification were adopted using the following control 
rule: 

That ABC be based on the recent three-year average catch in the herring fishery 
(2006-2008; 106,000 mt). 

The Council considered this to be a placeholder until a benchmark stock assessment for Atlantic 
herring could be completed and a more appropriate long-term control rule for Atlantic herring 
could be developed by the Council. 
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1.1.2.3 Related Lawsuits  

On August 2, 2012, the U.S. District Court for the District of Columbia issued a remedial order 
in the civil action Flaherty, et al. v. Blank, et al. (i.e., Flaherty I) to address deficiencies with 
respect to Amendment 4 to the Herring FMP. A letter from NMFS to the Council on August 31, 
2012, described the legal deficiencies identified by the Court: 

 NMFS did not satisfy its obligation to independently determine whether the Council’s 
designation of “stocks in the fishery” complied with the MSFCMA; 

 NMFS did not adequately consider whether Amendment 4 complied with the National 
Standard 9 requirement to minimize bycatch to the extent practicable; and  

 NMFS failed to consider the environmental impacts of alternatives to the ABC control 
rule and accountability measures in Amendment 4. 

In this letter, NMFS also recommended that the Council, as part of the 2013-2015 Atlantic 
herring fishery specifications, consider a range of alternatives for the Atlantic herring ABC 
control rule and AMs and explain how the measures adopted in Amendment 5 to the Herring 
FMP minimize bycatch, to the extent practicable, in the Atlantic herring fishery. 

1.1.2.4 2013-2015 Atlantic Herring Fishery Specifications  

To address both the August 2012 letter from NMFS and the need to reconsider the interim ABC 
control rule established in Amendment 4, the Council considered a wider range of ABC control 
rule alternatives for the 2013-2015 Atlantic herring fishery specifications. Following the 
benchmark stock assessment (NEFSC 2012), the SSC, with input from the Herring Plan 
Development Team (PDT) and guidance from the Council, considered three alternatives 
(including No Action) for a herring ABC control rule for the 2013-2015 fishing years (NEFMC 
2012b). One control rule set ABC at 75% FMSY for 2013-2015, while the other control rule 
applied a constant catch over these years. In this particular situation, these two approaches 
resulted in an Atlantic herring ABC over the three years which was approximately the same. The 
SSC could not find any scientific reason to prefer one approach over the other and considered 
them to be comparable in terms of risk of overfishing, given the available information. All 
considerations led the SSC to conclude that either approach could be applied for the next three 
years with low probability of overfishing or causing the Atlantic herring resource to become 
overfished. In turn, the SSC recommended that the Council consider either approach for 
specifying Atlantic herring ABC for 2013-2015. 

The 2012 stock assessment increased natural mortality rates for 1996–2011 by 50% to resolve a 
retrospective pattern and ensure that natural mortality rates take into account the estimated 
consumption of herring in the ecosystem. While not an explicit term of reference, the SSC 
discussed the role of Atlantic herring in the ecosystem and options for setting ecosystem-based 
ABCs, as requested by NMFS in the August 31, 2012 correspondence regarding the Amendment 
4 lawsuit. The SSC concluded that both approaches for setting ABC would result in fishing 
mortality rates over the next three years that are well below the natural mortality rate for Atlantic 
herring and would produce a stock size that is well above the standard biomass target, thereby 
likely meeting ecosystem-based biomass targets for a forage species by default if not by design 
(NEFMC 2012b). 
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Based on analysis provided by the Herring PDT and these recommendations from the SSC, the 
Council selected its preferred alternative for the 2013-2015 ABC at its September 2012 meeting, 
applying a constant catch over a three-year period: 

Atlantic herring ABC will be specified annually as the catch that is projected to 
produce a probability of exceeding FMSY in the third year that is less than or equal 
to 50%. 

However, after further discussion and consideration of the Amendment 4 Court Order and 
August 2012 NMFS correspondence, the Council requested the SSC to consider two additional 
ABC control rule alternatives specifically, the “Lenfest” and “Pacific” control rules,  based on 
harvest control strategies for other forage fish. These two alternatives were recommended for 
consideration by EarthJustice in its comments to the Council regarding the 2013-2015 herring 
fishery specifications. In November 2012, the Council tasked the SSC with considering these 
additional alternatives.  

The SSC evaluated the two additional ABC control rule alternatives in November 2012 in terms 
of: 1) the short-term catch advice, i.e., the 2013-2015 herring fishery specifications, and 2) 
development of long-term control rules to address the issue of whether the increased natural 
mortality rate in the assessment fully captured all the ecosystem needs (including humans) 
related to forage species. Regarding the short-term catch advice, the SSC stated that it would be 
difficult to adopt the Pacific control rule, because the specific values of the biomass cutoff, 
buffer, and fraction have not been developed for Atlantic herring. This rule also would produce 
large and sudden changes in ABC based on small changes in biomass, which the SSC felt should 
be avoided. The SSC noted that the spawning stock biomass expected in 2015 under either of the 
previously-reviewed alternatives was well above the targeted 40% unfished amount suggested in 
the Pacific control rule. Similarly, the ABC alternatives already under consideration (75% FMSY 

and constant catch) were broadly consistent with the biomass aspect of the Lenfest control rule 
(maximum fishing mortality threshold of 50% FMSY) at currently estimated stock sizes and 
associated reference points. Thus, the SSC affirmed its original recommendations for specifying 
ABC for the 2013-2015 fishing years and concluded that the original alternatives considered by 
the Council were broadly consistent with the intent of the other control rules included for 
consideration ). The SSC noted that more analysis is needed to implement long-term harvest 
strategies, like the Lenfest and Pacific control rules, and suggested that control rules for forage 
species should be part of a broader national workshop that involves the community that advises 
the Council system (NEFMC 2012a).  

Further discussion by the Council indicated that because of uncertainties associated with 
adopting either of these control rules in the 2013-2015 Atlantic herring specifications and the 
need for additional analysis, these alternatives should be considered but rejected in the 
specifications package. However, the Council agreed that these alternatives may be revisited, as 
both the Herring PDT and the SSC expressed support for further consideration of a long-term 
control rule for Atlantic herring, perhaps forage-based, through a more comprehensive 
management action. The SSC suggested that the Council consider how to manage the Atlantic 
herring resource over the long-term, i.e., as a typical fishery with MSY-based reference points, 
or at a reduced fishing rate and higher stock size to account for its role in the ecosystem. A 
control rule which could be set for more than three years would need to consider a wide range of 
possible stock conditions and have a known objective. The Herring PDT noted that reference 
points and projections required under a new harvest control strategy should be developed 
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through a scientific assessment and technically reviewed before adopted for the long-term 
management of the fishery.  

The Council considered all available information, and it affirmed the 2013-2015 ABC 
specification for the Atlantic herring fishery based on a constant catch control rule, updating the 
interim ABC control rule established in Amendment 4.  OFL was specified as 169,000 mt in 
2013, 136,000 mt in 2014, and 114,000 mt in 2015 and was calculated from a projection that 
applies FMSY in each of the three years, but assumes that ABC during each year is 114,000 mt. 
The Council noted that it may modify this ABC control rule or implement a new one at any time 
through a future action, in the context of the Council’s long-term objectives for the management 
of this resource and the herring fishery. The Council noted that a change in management 
approach should include evaluation of a full range of alternatives (including reference points) to 
be adopted in a harvest control rule for the Atlantic herring fishery. A more applicable solution 
for the long term will require additional analyses for the appropriate multiple reference points 
and should be evaluated in a full amendment to the Herring FMP (NEFMC 2014).  

1.1.2.5 Lawsuit Developments 

In November 2013, the plaintiffs in the Flaherty I lawsuit filed a new lawsuit, Flaherty II, 
challenging the 2013-2015 Atlantic herring specifications. Flaherty II claimed that NMFS failed 
to follow the Court’s Order from Flaherty I to: 

 Consider an ABC Control Rule based on the best available science for herring and other 
forage fish;  

 Set annual catch limits to prevent overfishing based on best available science, because 
the ABC is the same for all three years of the specifications and is equal to the OFL in 
the final year of the specifications; and  

 Consider a reasonable range of ABC Control Rule alternatives.  

In February 2014, the Court ruled that NMFS had complied with the remedial order (From 
Flaherty I) and deficiencies with respect to Herring Amendment 4 had been sufficiently 
addressed. 

In March 2014, the same plaintiffs filed another lawsuit, Flaherty III, following the 
implementation of Amendment 5 to the Herring FMP. The suit claimed that Amendment 5 failed 
to include:   

 River herring and shad as stocks in the fishery,  
 Measures to prevent overfishing, and  
 A hard look at the definition of the fishery. 

1.1.2.6 Amendment 8 

In November 2014, the Council prioritized developing an amendment in 2015 to consider control 
rules for the Atlantic herring fishery that account for herring’s role as forage in the ecosystem. 
Through Amendment 8, the Council expects to establish a long-term control rule for specifying 
the acceptable biological catch (ABC) for Atlantic herring that manages Atlantic herring within 
an ecosystem context and addresses the goals of Amendment 8 (Section 1.3.2). The purpose of 
Amendment 8 is also to address the biological needs of the Atlantic herring resource as well as 
the ecological importance of Atlantic herring to the greater Atlantic region in a manner that is 
consistent with the requirements and intent of the Magnuson-Stevens Act. Amendment 8 is being 
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developed to address concerns during the Amendment 4 and 2013-2015 Atlantic herring 
specifications lawsuits and the issues raised by the SSC during the development of the 2013-
2015 Atlantic herring specifications, when the SSC was asked by the Council to examine some 
alternative control rules that recognize the special ecosystem status of herring as important 
forage. 

Two scoping periods for this action was held in 2015, February 26 – April 30 and August 21 – 
September 30. All scoping comments and a concise summary are available for review at: 
http://www.nefmc.org/library/amendment-8-2. Through the 290 comments received (i.e., 29 oral 
and 261 written), 468 people gave input (duplicates removed) on Amendment 8, in addition to 
the 28,000 people (duplicates possible) who signed the three large form letters. However, many 
comments were given by people who represent businesses or organizations, and the total number 
of people those commenters represent cannot be determined. Most all of the comments supported 
addressing concerns about localized depletion and developing an approach for managing herring 
that explicitly accounts for its role in the ecosystem. People shared their perceptions of current 
problems and desired outcomes of this action. A relatively small number of comments were 
specific to control rule alternatives. 
 

1.1.2.7 2016-2018 Specifications 

Following the April 2015 Atlantic Herring Operational Assessment (Deroba 2015), the SSC met 
on May 20, 2015 to review the results and develop recommendations for the Atlantic herring 
OFL and ABC for the 2016-2018 fishing years. The SSC reviewed a number of projections and 
possible approaches for specifying ABC (control rules) and recommended that the Council 
specify ABC for the 2016-2018 fishing years using the interim ABC control rule for Atlantic 
herring as adopted for 2013-2015. This approach produced an ABC of 111,000 mt for 2016, 
2017 and 2018, and associated OFLs of 138,000 mt in 2016, 117,000 mt in 2017, and 111,000 
mt in 2018. The SSC provided the following rationale for this recommendation: 

 Key attributes of the stock and assessment (SSB, recruitment, F, survey indices, etc.) 
have not changed substantially since the benchmark assessment, on which the current 
control rule was based. However, survey indices suggest that the 2011 year class is the 
second largest in time series and will contribute significantly to the total population 
abundance and biomass in 2016-2018. 

 The most substantial change since the benchmark stock assessment (NEFSC 2012) is that 
the retrospective pattern has become worse in the operational assessment. The assessment 
implemented a Mohn’s rho correction to SSB in an attempt to account for the 
retrospective pattern, but there is no guarantee that the retrospective pattern will persist in 
sign and magnitude. 

 Although the probability of overfishing may reach 50% in the third year, the probability 
of the stock becoming overfished is close to 0% in all years. 

 The realized catch in the Atlantic herring fishery is generally well below the ABC, which 
reduces the expected risk of overfishing. 

 In the assessment model, the current ratio of catch to estimated consumption is 1:4, which 
means that fishing is likely not the largest driver of stock abundance at present, however 
this does not negate the need to manage the fishing removals on this stock. 

 A constant catch strategy is the preferred approach of the Council and the industry. 
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These considerations led the SSC to conclude that ABC should remain relatively constant for 
2016-2018, or perhaps be reduced modestly. The recommended ABC of 111,000 mt, compared 
with status quo estimate of 114,000 mt, achieves that outcome. Additionally, the SSC noted that 
the current high herring biomass, bolstered by two very large year classes, likely meets 
ecosystem goals, including forage considerations, by default and not design, as ecosystem goals 
are not explicitly identified in the current ABC control rule (NEFMC 2015b). 

1.1.2.8 Further Lawsuit Developments 

On June14, 2016, the U. S. District Court for the District of Columbia issued a ruling on the 
Flaherty II case, concluding that the ABC control rule and ACLs in the 2013-2015 Atlantic 
herring specifications complied with National Standards 1 and 2. The Court reasoned that there 
was no evidence that the specifications would fail to prevent overfishing and that they relied on 
the best available science concerning herring’s role as forage. Further, the Court held there was 
no evidence that the Lenfest and Pacific ABC control rules were superior to the 2013-2015 
specifications’ constant catch ABC control rule. 

Flaherty III is currently under consideration by the U.S. District Court for the District of 
Columbia. There have been no briefings or rulings yet on this case. 

1.1.2.9 EBFM Process 

Will include a summary of the joint Herring PDT/EBFM process that looked at control rules.  
Include background of process and findings. 

1.1.2.10 Future Specifications 

It is expected that the 2019-2021 specifications will be developed using the control rule adopted 
through the Amendment 8 process. 

1.1.2.11 Management Strategy Evaluation 

The Council is developing Amendment 8 alternatives for the control rule using Management 
Strategy Evaluation (MSE). MSE is a decision-making process to determine preferred 
management approaches. MSE involves simulation testing of how various management 
approaches (e.g., ABC control rules) may perform relative to identified management objectives. 
MSE can take many forms, but here, the Council is using public workshops to generate 
stakeholder input on the simulation work.  

Of particular importance to the MSE process is identification of fishery objectives and 
corresponding quantitative performance metrics, and relevant uncertainties (related to the 
biology, ecosystem, assessment, management, etc.). An example fishery objective might be 
maintaining enough herring as forage, with a corresponding performance metric of a minimum 
abundance of herring. Example uncertainties might include those related to stock assessment, 
fish reproduction (i.e., stock-recruitment), and the strength of interactions between predator and 
prey.  

With this information, a simulation is constructed that involves a mathematical representation 
(i.e. operating model) of the necessary biological aspects of the system, the fishery, assessment, 
and management (e.g., a level of ABC). The operating model should account for the 
uncertainties identified (here, through workshops). In some cases, uncertainty about a process 
may be so large as to warrant construction of multiple operating models that attempt to bound the 
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plausible range of the given process. For example, the degree to which predator abundance 
depends on herring abundance might be poorly understood, and so two operating models might 
be constructed with a high and low degree of predatory dependence, respectively. With each 
operating model, the performance of the ABC control rules is simulated. Performance metrics 
are then compared for the control rules under each operating model to evaluate which control 
rules are more or less robust to the uncertainties. 

Ideally, a preferred management alternative or range of alternatives (ABC control rules in this 
case) is identified by the MSE process that will perform reasonably well for the fishery 
objectives regardless of the operating model (i.e., regardless of what is happening in reality). 
Another benefit of the MSE process is improved common understanding of what is or is not well 
understood about the system, which can help inform research priorities and future refinement of 
the MSE. In the end, the MSE will only be as useful as the degree to which those involved 
collaboratively work to create a useful approximation of reality that bounds the major 
uncertainties. 

1.1.3 Localized Depletion 

Localized depletion has been a topic discussed in the herring management arena since at least the 
mid-2000s, when Amendment 1 to the Atlantic Herring FMP was developed. Through 
Amendment 1, midwater trawl (MWT) gears were excluded from management Area 1A from 
June-September. No evidence or data linking midwater trawling to localized depletion, however, 
was used at the time to support this action. The Council’s rationale was to ensure access to 
herring for the purse-seine and fixed gear components of the fishery and to address concerns 
raised by the public and the SSC about concentrated catch inshore and need for precaution due, 
in part, to lack of data on the inshore resource. There was a concern that midwater trawl gear was 
particularly prone to causing localized depletion (NEFMC 2006). 

1.2 PURPOSE AND NEED FOR ACTION 
A purpose of Amendment 8 is to propose a long-term ABC control rule for the Atlantic herring 
fishery that may explicitly account for herring’s role in the ecosystem and to address the 
biological and ecological requirements of the Atlantic herring resource. A long-term control rule 
is needed to provide guidance to the SSC regarding how to specify an annual ABC to account for 
scientific uncertainty, stock status, and the Council’s risk tolerance to maintain a sustainable 
Atlantic herring stock that includes consideration of herring as a forage species. This action is 
also needed to address concerns raised: 1.) by the Amendment 4 lawsuit (Section 1.1.2.3) that 
NMFS did not sufficiently consider the environmental impacts of alternate ABC control rules in 
Amendment 4; and 2.) by the SSC during the development of the 2013-2015 Atlantic herring 
specifications (Section 1.1.2.4), when the SSC was asked by the Council to examine some 
alternative control rules that recognize the special ecosystem status of herring as important 
forage.  

Additionally, a purpose of Amendment 8 is to propose measures to address potential localized 
depletion of Atlantic herring. The corresponding need is to minimize possible detrimental 
biological impacts or socioeconomic impacts on other user groups (commercial, recreational, 
ecotourism) who depend upon adequate local availability of Atlantic herring to support business 
and recreational interests both at sea and on shore.  
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To better demonstrate the link between the purpose and need for this action, the following table 
summarizes the need for the action and corresponding purposes. 

 

Table 1 – Summary of the DRAFT purpose and need for Amendment 8 

Need  Purpose 

To provide guidance to the SSC regarding how to 
specify an annual ABC to account for scientific 
uncertainty, stock status, and the Council’s risk 
tolerance to maintain a sustainable Atlantic 
herring stock that includes consideration of 
herring as a forage species. 

Propose a long‐term ABC control rule for the 
Atlantic herring fishery that may explicitly account 
for herring’s role in the ecosystem and to address 
the biological and ecological requirements of the 
Atlantic herring resource. 

To address concerns raised: 1.) by the Amendment 
4 lawsuit that NMFS did not sufficiently consider 
the environmental impacts of alternate ABC 
control rules in Amendment 4; and 2.) by the SSC 
during the development of the 2013‐2015 Atlantic 
herring specifications, when the SSC was asked by 
the Council to examine some alternative control 
rules that recognize the special ecosystem status 
of herring as important forage. 

To minimize possible detrimental biological 
impacts or socioeconomic impacts on other user 
groups (commercial, recreational, ecotourism) 
who depend upon adequate local availability of 
Atlantic herring to support business and 
recreational interests both at sea and on shore. 

Propose measures to address potential localized 
depletion of Atlantic herring. 
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1.3 GOALS AND OBJECTIVES 

1.3.1 Goals and Objectives of the Atlantic Herring FMP 

The goals and objectives of the Atlantic Herring FMP remain as identified through Amendment 
1 (NEFMC 2006) and will continue to frame the long-term management of the resource and 
fishery. 

Goal 

 Manage the Atlantic herring fishery at long-term sustainable levels consistent with the 
National Standards of the Magnuson-Stevens Fishery Conservation and Management 
Act. 

Objectives  

 Harvest the Atlantic herring resource consistent with the definition of overfishing 
contained in the Herring FMP and prevent overfishing. 

 Prevent the overfishing of discrete spawning components of Atlantic herring. 

 Avoid patterns of fishing mortality by age which adversely affect the age structure of the 
stock. 

 Provide for long-term, efficient, and full utilization of the optimum yield from the herring 
fishery while minimizing waste from discards in the fishery. Optimum yield is the 
amount of fish that will provide the greatest overall benefit to the Nation, particularly 
with respect to food production and recreational opportunities, taking into account the 
protection of marine ecosystems, including maintenance of a biomass that supports the 
ocean ecosystem, predator consumption of herring, and biologically sustainable human 
harvest. This includes recognition of the importance of Atlantic herring as one of many 
forage species of fish, marine mammals, and birds in the Northeast Region. 

 Minimize, to the extent practicable, the race to fish for Atlantic herring in all 
management areas. 

 Provide, to the extent practicable, controlled opportunities for fishermen and vessels in 
other mid-Atlantic and New England fisheries. 

 Promote and support research, including cooperative research, to improve the collection 
of information in order to better understand herring population dynamics, biology and 
ecology, and to improve assessment procedures. 

 Promote compatible U.S. and Canadian management of the shared stocks of herring. 

 Continue to implement management measures in close coordination with other Federal 
and State FMPs and the Atlantic States Marine Fisheries Commission (ASMFC) 
management plan for Atlantic herring, and promote real-time management of the fishery. 
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1.3.2 Goals and Objective of Amendment 8 to the Atlantic Herring FMP 

The Council has identified three goals and one objective for this action. 

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 optimum yield. 

3. To address localized depletion in inshore waters. 

Objective 

1. Develop and implement an ABC control rule that manages Atlantic herring within an 
ecosystem context and addresses the goals of Amendment 8. 

1.3.3 Problem statement related to localized depletion for Amendment 8 

The Council approved a problem statement in April 2016 to help frame the development of 
alternatives in Amendment 8. This problem statement was incorporated into the purpose and 
need of this action.  

“Scoping comments for Amendment 8 identified concerns with concentrated, 
intense commercial fishing of Atlantic herring in specific areas and at certain 
times that may cause detrimental socioeconomic impacts on other user groups 
(commercial, recreational, ecotourism) who depend upon adequate local 
availability of Atlantic herring to support business and recreational interests both 
at sea and on shore. The Council intends to further explore these concerns 
through examination of the best available science on localized depletion, the 
spatial nature of the fisheries, reported conflicts amongst users of the resources 
and the concerns of the herring fishery and other stakeholders.”  

The motion carried unanimously on a show of hands (17/0/0).  

 

1.4 PUBLIC SCOPING 

1.4.1 Notice of Intent and Scoping Process 

At the request of the Council, NMFS published a Notice of Intent (NOI) on February 26, 2015 
(80 FR 10458), to announce its intent to develop Amendment 8 and prepare an Environmental 
Impact Statement (EIS) to analyze the impacts of the proposed management alternatives. The 
announcement stated that Council	proposed	Amendment	8	to	further	consider	long‐term	
harvest	strategies	for	herring,	including	an	allowable	biological	catch	(ABC)	control	rule	
that	addresses	the	biological	needs	of	the	herring	resource	and	explicitly	accounts	for	
herring’s	role	in	the	ecosystem. The public scoping period was February 26 – April 30, 2015. 
During this time, oral and written comments were received at three in-person hearings and a 
webinar. Written comments were also submitted directly to the (Council). A number of concerns 
were expressed through scoping about localized depletion of Atlantic herring. In June 2015, 
upon preliminary review of scoping comments, the Council developed goals for Amendment 8 
that expanded the scope of this action to include consideration of the spatial and temporal 
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availability of Atlantic herring. A supplemental scoping period was held August 21 -September 
30, 2015. Comments were received in writing and at one in-person hearing. 

Localized depletion was defined in the Council’s public supplemental scoping document for 
Amendment 8 as:  

“In general, localized depletion is when harvesting takes more fish than can be 
replaced either locally or through fish migrating into the catch area within a 
given time period.”  

The occurrence of localized Atlantic herring depletion suggests that the removal of herring from 
a given area would either leave relatively its immobile predators (e.g., monkfish) with 
insufficient prey for some time, or that relatively mobile predators (e.g., cod, tuna) would leave 
the area in search of alternative prey.  

1.4.2 Scoping Comments 

Comments were received from a variety of stakeholders, including nonprofit organizations, 
individual fishermen, fishing corporations, government agencies, and other interested citizens. 
Through the 290 comments (i.e., 29 oral and 261 written), 468 people gave input (duplicates 
removed) on Amendment 8, in addition to the 28,000 people (duplicates possible) who signed 
the three large form letters. All written comments and summaries of hearings are provided at 
www.nefmc.org. Most all of the comments supported addressing concerns about localized 
depletion and developing an approach for managing herring that explicitly accounts for its role in 
the ecosystem. Many thanked the Council for undertaking Amendment 8. Comments spoke of a 
need for precaution to ensure sufficient supply of herring as predators and prey in the ecosystem 
to, in part, benefit all fisheries that depend on herring (e.g., groundfish, tuna, as well as herring). 
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2.0 ALTERNATIVES UNDER CONSIDERATION 

2.1 ATLANTIC HERRING ABC CONTROL RULE 
The Council is still developing these alternatives.  The PDT has developed some strawman 
alternatives to facilitate discussion at upcoming Herring AP and Committee meetings.     

A motion passed at the January 2017 Council meeting with initial input on a potential range of 
alternatives.  The motion recommends removing several alternatives from further consideration, 
which would leave two general types of control rule alternatives: a biomass based control rule set 
annually, or a biomass based control rule set for three years.  The PDT, AP and Committee will 
continue working on refining a range of alternatives that may be approved by the Council in 
April 2017. 

Mr. Kendall moved on behalf of the committee:  
that the following potential ABC control rules should be removed from further 
consideration in Amendment 8: 

  • biomass based for 3 years with max of 15% inter-annual restriction;  
  • constant catch; 
  • conditional constant catch; 
  • biomass based for 5 years 
 
 The motion carried on a show of hands (16/0/1). 
 
At a subsequent Committee meeting one member suggested the format of this section could be 
organized by control rule parameter, rather than individual control rule alternatives.  For 
example, rather than combining all elements of a control rule at once for each alternative (i.e. u 
biomass, cutoff threshold, fishing mortality rate, and number of years specifications are set 
before adjusted), the document could be structured with sub-options for each, and parameters 
could be mixed and matched into final alternatives.   
 
The PDT discussed this idea and expressed concern that providing input in this manner could be 
inefficient, and if all combinations were possible the total number of alternatives could be 
relatively high.  The PDT also noted that the performance of any one parameter vries widely 
depending on the values of other parameters.  For example, it may not be possible to set an upper 
biomass threshold of 60% SSBmsy, but the performance of 60% SSBmsy will be very different if 
the maximum F parameter is 90% Fmsy versus 5% Fmsy.  Therefore, it may be more informative to 
consider the preferred performance of a control rule overall, and not one parameter at a time.  
However, if the Committee would prefer to structure the alternatives in this fashion (one 
parameter at a time) that could potentially be done, with some limitations.   

2.1.1 No Action – No Control Rule 

The Herring FMP does not have a long-term control rule policy in place, which specifies the 
level of risk the Council is willing to take, as well as the amount of uncertainty associated with 
setting TACs in the herring fishery.  Currently, there is no predetermined policy in place for 
setting ABC in the herring fishery.  Each time the Council sets herring specifications, currently 
every three years, it has the flexibility to identify what ABC should be based on.  For the last two 
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cycles, or six fishing years (2013-2018), the Council has set ABC using the same approach 
(Section 2.1.2), but there is no set control rule policy in the Herring FMP or regulations.    

2.1.2 Interim Control Rule (Strawman A) – Interim control rule used in recent 
specification setting process (fishing years 2013-2018) 

If this alternative is selected, it would codify the process used recently to set ABC as the control 
rule policy for the Herring FMP.  The interim or sometimes called “status quo” control rule is 
biomass based, but the ABC is set at the same level for three years. ABC is set at the catch that is 
projected to produce a probability of exceeding FMSY in the third year that is less than or equal to 
50%. This control rule does not include a fishery cutoff, the lower biomass parameter = 0, thus 
ABC=0 only when biomass is zero.  

 Upper biomass parameter equals 0.5 SSB/SSBmsy. 
 When ABC is set at a value that has a 50% probability of exceeding Fmsy in year three, 

the target fishing mortality comes out to 90% of Fmsy (average F for all years combined).  
Therefore, for the MSE analyses, the interim (or status quo) control rule was modeled at 
90% of Fmsy, but in reality the interim control rule does not have a target % of Fmsy; it 
instead sets ABC at a value that has a 50% probability of exceeding Fmsy in year three.   

 This control rule does not use a fishery cutoff, or lower biomass parameter.    
 
Still need to draft text explaining how rebuilding requirements fit in with interim control rule, as 
well as how that requirement would work with any alternative control rules. Currently, if 
biomass falls below 50% of SSB a formal rebuilding program is required (upper biomass 
parameter = 0.5).  The model has included a linear decline of F when biomass falls below 0.5.  
In reality, the decline in F may not be linear; based on updated projections it may be necessary 
to deviate from a linear decline in F.  All of the CR shapes have been analyzed using a linear 
decline in F once biomass falls below the upper biomass parameter, but in reality if a rebuilding 
plan is initiated F may need to be set differently based on short term projections.     

2.1.3 Initial strawman control rule alternatives  

In addition to status quo, Strawman A, the PDT has presented three other CR alternatives to 
represent a range with various parameters.   

2.1.3.1 Strawman B 

If this alternative is selected, ABC is set as a function of biomass (biomass based).  When SSB is 
high (above the target biomass of 2* SSB/SSBmsy) the target F = 50% of Fmsy, and decreases as 
biomass decreases.  This control rule includes a fishery cutoff, ABC=0 when biomass falls below 
1.1* SSB/SSBmsy.    

 Upper biomass parameter equals 2.0 SSB/SSBmsy. 
 Target fishing mortality is set at 50% of Fmsy. 
 Fishery cutoff, or lower biomass parameter when biomass < 1.1* SSB/SSBmsy.    

2.1.3.2 Strawman C 

If this alternative is selected, ABC is set as a function of biomass (biomass based).  When SSB is 
high (above the target biomass of 1.3* SSB/SSBmsy) the target F = 40% of Fmsy, and decreases as 
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biomass decreases.  This control rule does NOT include a fishery cutoff, the lower biomass 
parameter = 0, thus ABC=0 only when biomass is zero.      

 Upper biomass parameter equals 1.3 SSB/SSBmsy. 
 Target fishing mortality is set at 40% of Fmsy. 
 This control rule does not use a fishery cutoff, or lower biomass parameter. 

2.1.3.3 Strawman D 

If this alternative is selected, ABC is set as a function of biomass (biomass based).  When SSB is 
high (above the target biomass of 1.5* SSB/SSBmsy) the target F = 70% of Fmsy, and decreases as 
biomass decreases.  This control rule includes a fishery cutoff, ABC=0 when biomass falls below 
0.5* SSB/SSBmsy.    

 Upper biomass parameter equals 1.5 SSB/SSBmsy. 
 Target fishing mortality is set at 70% of Fmsy. 
 Fishery cutoff, or lower biomass parameter when biomass < 0.5* SSB/SSBmsy.   
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Figure 3 – Summary of strawman control rule alternatives (original examples)  

 
Table 2 – Summary of parameters for original control rule alternatives presented (mean parameters only) 

  

Strawman A
Interim CR          

F = 0.9 and no 
fishery cutoff 

Strawman B
Lower F (0.5) with 
fishery cutoff       

when biomass<1.1 

Strawman C 
Lower F (0.4) 
with no fishery 

cutoff 

Strawman D
Lower F (0.7) with 
fishery cutoff when 

biomass <0.5 

Lower biomass parameter 
(fishery cutoff)  0.0  1.1  0.0  0.5 

Upper biomass parameter  0.5  2.0  1.3  1.5 

Max F parameter  0.9  0.5  0.4  0.7 

         

 

2.1.4 Control rule alternatives based on performance of MSE metrics  

See Document #3.  Alternatives could be identified using the results of the MSE more directly.  
Desired performance of metrics could be used to narrow the range, or a scoring system that ranks 
the overall performance of CR shapes. At this meeting, the AP/Cmte may want to provide more 
detailed input to help identify a range of CR alternatives using MSE results.    

Strawman A – Interim CR 
(“Status Quo”) 

Strawman D 

Strawman B 

Strawman C 
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2.2 POTENTIAL LOCALIZED DEPLETION AND USER CONFLICTS 
The Council is still developing these alternatives.  Some have been included by Council motion 
already, and others were recommended for inclusion by the Herring Committee on February 7, 
2017.  New recommendations from Feb. 7 Committee meeting have been highlighted in green.  

Several motions passed at the September 2016 Council meeting with initial input on a potential 
range of alternatives.  The Council motion modified the Herring Committee motion, and the 
current range of alternatives is summarized below.  The PDT, AP and Committee will continue 
working on refining a range of alternatives, which may be approved by the Council in April 
2017. 

The area restriction alternatives the Committee recommends the Council include in the range of 
alternatives are: 

 The AP motion that would close waters within 6 nautical miles from shore in Area 114 
between June 1 – Aug 31 to all Atlantic herring vessels; 

 A year round closure of Atlantic Herring Management Area 1A;  

 A 12 mile inshore closure year round south of Atlantic Herring Management Area 1A 
(i.e., within Areas 1B, 3 and 2) ; 

 A 25 mile inshore closure year round south of Atlantic Herring Management Area 1A 
(i.e., within Areas 1B, 3 and 2);  

 A 50 mile inshore closure year round south of Atlantic Herring Management Area 1A 
(i.e., within Areas 1B, 3 and 2);  

 Close 30 min squares 99, 100, 114, 115, 123 year round. 

Without objection it was clarified that a seasonal component could be considered in any of the 
year-round alternatives above, to be defined later after monthly data available. 

 

The Herring Committee met on February 7, 2017 and further developed recommendations for the 
range of alternatives.  The Committee motions that passed are pasted below and recommend 
adding several potential sub-options to existing alternatives, consider one additional alternative, 
and several clarifications to existing alternatives.   

 

Motion 2: Grout/Bellavance 

Clarify that the current alternative in place that prohibits MWT gear in Area 1A from June – 
September would remain in place if Alternatives 2, 4, 5, 6, or 7 are adopted in Amendment 8. 

Vote: 9:1:0 

 

Motion 3: Grout/Tooley 

Clarify that RSA compensation fishing would be exempt from any alternatives developed to 
address localized depletion in Amendment 8.   

Vote: 8:1:1, carries 
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Motion 4: Tooley/Balzano 

Add a seasonal sub-option to Alternative 4 (12 nautical mile alternative) that would prohibit 
MWT fishing from June 1 – Sept 30 only. 

Vote: 9:1:0, carries 

 

Motion 5: Reid/Tooley 

Add sub-options to Alternatives 4, 5, 6, and 7 that will remove Herring Management Area 2 
from the closure options.    

Vote: 8:2:0, carries 

 

Motion 6: Tooley/Grout 

Add a seasonal sub-option to Alternative 5 and Alternative 6 (25 and 50 nautical mile 
alternatives) that would prohibit MWT fishing from June 1 – Sept 30 only. 

Vote: 8:2:0, carries 

 

Motion 7: Tooley/Grout 

Add a seasonal sub-option to Alternative 7 (Areas 99, 100, 114, 115, 123) that would prohibit 
MWT fishing from June 1 – Sept 30 only. 

Vote: 8:2:0, carries 

 

Motion 10: Pappalardo/McKenzie 

Create an alternative to address the localized depletion goal of Amendment 8 that would restore 
the pre-existing herring management boundaries before they were modified in Amendment 1. 

Vote: 10:0:0, carries 
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2.2.1 Alternative 1: No Action 

Vessels fishing for herring with midwater trawl gear are excluded from fishing in Herring 
Management Area 1A June 1 through September 30.  This was implemented in Amendment 1, 
effective on June 1, 2007.  Amendment 1 established a seasonal purse seine/fixed gear-only area 
to address growing concerns about localized depletion of the inshore Gulf of Maine stock as well 
as the importance of herring as a forage species.       

Draft Rationale: When this measure was adopted in Amendment 1, the primary reason cited was 
that, “there is significant and growing concern about the status of the inshore component of the 
herring resource and the potential impacts of midwater trawl fishing effort, which can be highly 
concentrated at times, in the inshore Gulf of Maine.” In addition, the Council noted that given 
the importance of herring as forage and its role in the Gulf of Maine ecosystem, proactive 
measures should be taken to prevent overfishing in a very important area for both the fishery and 
predators.   

In addition, a prohibition on trawl effort during the summer was also expected to help ensure 
access to herring for purse seine and fixed gears.  During development of Amendment 1, some 
purse seiners suggested that midwater trawl gear disperses herring schools, making it difficult to 
purse seine.  While fixed gear participants argued that midwater trawl gear keeps herring schools 
from coming inshore, limiting opportunities for that gear type.  While there was no specific data 
available to link midwater trawling to localized depletion and overall declines in herring 
abundance, this measure was expected to reduce overall fishing effort on herring since MWT 
was the primary gear type used to catch herring during the peak months of the season, which also 
happens to be spawning months for this stock component, (late summer). While there may have 
been several reasons fixed gear fisheries in the inshore GOM declined over the years, gear 
conflicts between purse seine and MWT were cited as one of the primary reasons the Council 
considered and approved this purse seine/fixed gear only area.  

The gear prohibition was also expected to reduce risks to some marine mammal species that are 
present in the GOM in the summer (primarily harbor porpoise, harbor, gray, and possibly other 
seal species) as well as reduce bycatch of groundfish species in the GOM. In addition, the 
measure was cited as an opportunity to improve scientific information to potentially observe 
differences in catch rates inside and outside of the area and any short-term/long-term changes in 
the ecosystem within the area where MWT gear is restricted.  Finally, Amendment 1 references 
substantial public testimony from other stakeholders (i.e. whale watching community, 
commercial and recreational tuna fishermen, and other recreational users) that midwater trawl 
gear is too efficient, and is causing negative economic impacts on income for those businesses. 
This measure was in part proposed to help mitigate these conflicts.  

 

From Amendment 1: 

The information presented during the development of this amendment, the testimony received during 
public hearings, the numerous concerns expressed about the health of the inshore stock and the 
impact of midwater trawling on the resource and the ecosystem, the importance of herring as a 
forage species, the need to improve ecological information and move towards ecosystem-based 
management, and the general need to improve information about fisheries-related impacts all 
support a precautionary approach to managing a high-volume fishery for this important keystone 
species.  The Council believes that the long-term benefits of this measure to the herring resource and 
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the Gulf of Maine ecosystem far outweigh the short-term costs to the industry, particularly midwater 
trawl vessels, the vast majority of which are able to fish farther offshore and travel to other fishing 
grounds in a safe manner. 

 

Figure 4 – Alternative 1 (No Action) to address localized depletion – Area 1A closed to midwater trawl gear 
June 1 – Sept 30 and user conflicts 
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2.2.2 Alternative 2: Closure within 6 nautical miles from shore in Area 114 between 
June 1 – August 31 to all vessels fishing for Atlantic herring (all gear types) 

If this alternative is adopted, waters within 6 nautical miles from shore in statistical area 114 
would be closed from June 1 through August 31 to all vessels fishing for herring, regardless of 
gear type or herring permit type. This alternative includes a two-year sunset provision from the 
date of implementation. It was discussed that during that time the PDT/NEFSC should continue 
analysis into defining localized depletion and determining whether it exists in the Atlantic 
herring fishery. This closure would sunset after two years while additional analyses are 
conducted to further define and evaluate whether localized depletion is occurring.  For example, 
if Amendment 8 is implemented on June 1, 2018 this provision would be effective until May 30, 
2020, unless a subsequent action extends the closure.  To date this is the only alternative that 
includes a sunset provision. 

On February 7, 2017 the Committee recommended that this alternative be clarified in two ways: 
1) the current measure in place to address localized depletion would remain in effect 
(seasonal prohibition of MWT gear in Area 1A between June 1 and September 30); and 
2) RSA compensation fishing would be permitted in this seasonal closure. 

  

Draft Rationale: This alternative was originally developed by the Herring AP.  The scale of this 
alternative was limited to only encompass the area that was believed to be the primary area of 
concern - coastal waters off the backside of Cape Cod in Area 114.  This alternative would apply 
to all herring fishing, to address the concern that the removal or depletion of herring is what 
causes potential negative impacts on other users, not the impacts of a specific gear type.  A 
sunset clause is included in this alternative to potentially alleviate current tensions between users, 
but it is temporary in nature to help ensure that there is a serious commitment from the Council 
and/or the Center to more thoroughly analyze and define localized depletion in the herring 
fishery.  When that research is done to define localized depletion and document that it is 
occurring, then more permanent closures or restrictions could be adopted. 

To some extent, this measure is expected to address the potential localized depletion and user 
conflicts that were raised during the scoping process. This measure is expected to provide a 
seasonal closure during the time of year when the highest level of interactions would be expected 
between the herring fishery and both recreational and commercial small vessel activity.  This 
alternative is specific to the back side of the Cape, an area that was identified during scoping.  In 
addition, this alternative helps to maintain optimum yield by minimizing the impacts on both the 
herring and lobster fisheries compared to other options discussed in this action.  Furthermore, it 
was discussed that this alternative would support fair and equitable allocation of fishery access 
by minimizing the extent of closed areas.     
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Figure 5 – Alternative 2 (6 mile closure in Area 114) to address localized depletion and user conflicts 

 

 

2.2.3 Alternative 3: A year-round prohibition of midwater trawl gear in Herring 
Management Area 1A 

If adopted, this alternative would extend the midwater trawl gear restriction in Area 1A to be a 
year-round restriction.  Midwater trawl gear is currently prohibited in that area from June 1 – 
September 30; this alternative would extend that prohibition to be year-round.  Vessels using 
other gear types would still be permitted to fish for herring, i.e. purse seine or fixed gears.  
Vessels that currently use midwater trawl gear would be permitted to convert to other gear types 
allowed in the area.   

On February 7, 2017 the Committee recommended that this alternative be clarified regarding 
RSA fishing - RSA compensation fishing would be permitted in this area.  The Committee 
discussed that it is not necessary to clarify that the current measure in place to address localized 
depletion would remain in effect (seasonal prohibition of MWT gear in Area 1A between June 1 
and September 30) with this alternative, because this alternative would close the same area year-
round, thus be inclusive of the existing measure in place.    
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Draft Rationale: The alternative was developed by the Herring Committee as part of a suite of 
measures, some suggested by scoping comments.  To some extent, this measure is expected to 
address the potential localized depletion and user conflicts that were raised during the scoping 
process.  This alternative expands the current measure in place to address concerns about 
potential localized depletion by making the midwater trawl gear prohibition in Area 1A year 
round.  Some stakeholders have argued that there are additional months that could use similar 
protections from concentrated herring removals that would have beneficial impacts on the GOM 
ecosystem.  For example, if whale migrations south do not start until October or later, limiting 
herring fishing in the GOM longer into early fall could have beneficial impacts on whales and 
other marine mammals that consume herring (cite references provided during scoping).  In 
addition, commercial tuna fishing takes place in the GOM in months outside of the current MWT 
prohibition in Area 1A (June – September).  Therefore, if reducing herring effort by MWT 
vessels has positive impacts on tuna (and tuna fishing), expanding the season of the current 
prohibition on MWT gear in that area could have beneficial impacts on tuna, as well as positive 
impacts on tuna fisheries.    

 

Figure 6 – Alternative 3 (Closure of Area 1A year-round) to address localized depletion and user conflicts 
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2.2.4 Alternative 4: Prohibit midwater trawl gear inside of 12 nautical miles in Herring 
Management Areas 1B, 2, and 3 year-round 

If this alternative is adopted, waters within 12 nautical miles south of Herring Management Area 
1A would be closed to midwater trawl gear year-round (throughout Herring Management Areas 
1B, 2 and 3).  Vessels approved to use other gear types would still be permitted to fish for 
herring, i.e. purse seine or fixed gears, and small mesh bottom gear in some areas. Vessels that 
currently use midwater trawl gear would be permitted to convert to other gear types. Figure 7 
depicts Alternative 4, 5 and 6.  

On February 7, 2017 the Committee recommended that this alternative be clarified in two ways: 
1) the current measure in place to address localized depletion would remain in effect 
(seasonal prohibition of MWT gear in Area 1A between June 1 and September 30); and 
2) RSA compensation fishing would be permitted in this seasonal closure. 

 

Draft Rationale: This alternative was developed by the Herring Committee as part of a suite of 
measures, some suggested by scoping comments.  To some extent, this measure is expected to 
address the potential localized depletion and user conflicts that were raised during the scoping 
process.  This alternative would focus on relatively nearshore areas, within 12 nautical miles 
along the coast throughout Herring Management Areas 1B, 2 and 3.  This alternative does not 
include Area 1A, because there are measures in place already to address concerns of potential 
localized depletion and user conflicts for that management area.  The intent of this alternative is 
to reduce concentrated removals of herring from MWT fishing gear to provide conservation 
benefits for inshore ecosystems. Herring plays an important role in the ecosystem as forage, and 
this alternative is designed to address concerns raised about nearshore localized depletion and 
user conflicts throughout the range of the herring resource.    

2.2.4.1 Sub-option that would reduce the area of the gear prohibition to include 
Herring Management areas 1B and 3 only 

This sub-option would limit the gear prohibition to Areas 1B and 3; there would not be any gear 
prohibitions in Herring Management Area 2.  Most of the concerns raised during this process 
have been focused around the backside of the Cape and farther north.  Therefore, this sub-option 
would not include any gear prohibitions for the southernmost Herring Management Area (Area 
2).   

Draft Rationale: When concerns about localized depletion have been raised they have primarily 
been focused on the GOM and the back side of Cape Cod.  Therefore, this sub-option was 
developed to consider an option that would exclude any restrictions on MWT fishing in Area 2 
since that has not been identified as an area of concern where concentrated herring fishing has 
caused negative impacts from localized depletion.  Area 2 has been identified as an area of 
concern for river herring bycatch, but that is not a goal or objective for the measures being 
identified in this action.  The potential impacts of all measures on river herring will be evaluated 
in this action in terms of impacts on non-target species or bycatch, but the alternatives were not 
designed to specifically reduce impact on river herring. 



 

Amendment 8 Draft Discussion Document (March 29, 2017)  34 

2.2.4.2 Sub-option that would reduce the length of the gear prohibition to be June 1 – 
September 30 only 

This sub-option would limit the season of the gear prohibition to June 1 – September 30, instead 
of being a year-round restriction.  If this sub-option is adopted, midwater trawl gear would not be 
permitted to fish for herring in the proposed area for those four consecutive months.  Midwater 
trawl gear would be permitted to fish for herring in the proposed area during the remaining 
months (October – May).  This sub-option was developed to potentially refine the restriction to 
the time of year when potential impacts with other user groups may be higher.  Specifically, 
during the summer/early fall when herring fishing in these areas is typically higher, and other 
users are more active (i.e. predation by marine mammals and other predators as well as 
associated fishing and whale watching businesses, etc).   

Draft Rationale: The Committee included this sub-option to focus on the months when 
interactions with other user groups were expected to be highest, summer and early fall.  This 
season is consistent with the current measure in place to address potential concerns of localized 
depletion in Area 1A.  Limiting the seasonal prohibition is expected to minimize economic 
impacts on herring and lobster fisheries, and reduce unintended consequences of MWT effort 
shifts that could occur from longer seasonal restrictions.     

2.2.5 Alternative 5: Prohibit midwater trawl gear inside of 25 nautical miles in Herring 
Management Areas 1B, 2, and 3 year-round 

If this alternative is adopted, waters within 25 nautical miles south of Herring Management Area 
1A would be closed to midwater trawl gear year-round (throughout Herring Management Areas 
1B, 2 and 3).  Vessels approved to use other gear types would still be permitted to fish for 
herring, i.e. purse seine or fixed gears, and small mesh bottom gear in some areas. Vessels that 
currently use midwater trawl gear would be permitted to convert to other gear types. Figure 7 
depicts Alternative 4, 5 and 6.  

On February 7, 2017 the Committee recommended that this alternative be clarified in two ways: 
1) the current measure in place to address localized depletion would remain in effect 
(seasonal prohibition of MWT gear in Area 1A between June 1 and September 30); and 
2) RSA compensation fishing would be permitted in this seasonal closure. 

 

Draft Rationale: This alternative was developed by the Herring Committee as part of a suite of 
measures, some suggested by scoping comments.  The Committee originally considered an 
alternative at 35 miles based on input from scoping comments, but at the full Council meeting 
the 35 mile alternative was replaced with two alternatives instead, this alternative at 25 miles, 
and another alternative that extends to 50 miles.  To some extent, this measure is expected to 
address the potential localized depletion and user conflicts that were raised during the scoping 
process.  This alternative focuses on relatively nearshore areas, but extends farther than the 12 
nautical mile alternative, primarily to encompass more area where herring MWT fishing overlaps 
with other users of herring, both predators foraging on herring, and predator fisheries (i.e. 
groundfish and tuna).   

This alternative does not include Area 1A, because there are measures in place already to address 
concerns of potential localized depletion and user conflicts for that management area.  The intent 
of this alternative is to reduce concentrated removals of herring from MWT fishing gear to 



 

Amendment 8 Draft Discussion Document (March 29, 2017)  35 

provide conservation benefits for inshore ecosystems. Herring plays an important role in the 
ecosystem as forage, and this alternative is designed to address concerns raised about nearshore 
localized depletion and user conflicts throughout the range of the herring resource.    

2.2.5.1 Sub-option that would reduce the area of the gear prohibition to include 
Herring Management areas 1B and 3 only 

This sub-option would limit the gear prohibition to Areas 1B and 3; there would not be any gear 
prohibitions in Herring Management Area 2.  Most of the concerns raised during this process 
have been focused around the backside of the Cape and farther north.  Therefore, this sub-option 
would not include any gear prohibitions for the southernmost Herring Management Area (Area 
2).   

Draft Rationale: When concerns about localized depletion have been raised they have primarily 
been focused on the GOM and the back side of Cape Cod.  Therefore, this sub-option was 
developed to consider an option that would exclude any restrictions on MWT fishing in Area 2 
since that has not been identified as an area of concern where concentrated herring fishing has 
caused negative impacts from localized depletion.  Area 2 has been identified as an area of 
concern for river herring bycatch, but that is not a goal or objective for the measures being 
identified in this action.  The potential impacts of all measures on river herring will be evaluated 
in this action in terms of impacts on non-target species or bycatch, but the alternatives were not 
designed to specifically reduce impact on river herring. 

2.2.5.2 Sub-option that would reduce the length of the gear prohibition to be June 1 – 
September 30 only 

This sub-option would limit the season of the gear prohibition to June 1 – September 30, instead 
of being a year-round restriction.  If this sub-option is adopted, midwater trawl gear would not be 
permitted to fish for herring in the proposed area for those four consecutive months.  Midwater 
trawl gear would be permitted to fish for herring in the proposed area during the remaining 
months (October – May).  This sub-option was developed to potentially refine the restriction to 
the time of year when potential impacts with other user groups may be higher.  Specifically, 
during the summer/early fall when herring fishing in these areas is typically higher, and other 
users are more active (i.e. predation by marine mammals and other predators as well as 
associated fishing and whale watching businesses, etc).   

Draft Rationale: The Committee included this sub-option to focus on the months when 
interactions with other user groups were expected to be highest, summer and early fall.  This 
season is consistent with the current measure in place to address potential concerns of localized 
depletion in Area 1A.  Limiting the seasonal prohibition is expected to minimize economic 
impacts on herring and lobster fisheries, and reduce unintended consequences of MWT effort 
shifts that could occur from longer seasonal restrictions.     

2.2.6 Alternative 6: Prohibit midwater trawl gear inside of 50 nautical miles in Herring 
Management Areas 1B, 2, and 3 year-round 

If this alternative is adopted, waters within 50 nautical miles south of Herring Management Area 
1A would be closed to midwater trawl gear year-round (Herring Management Areas 1B, 2 and 
3).  Vessels approved to use other gear types would still be permitted to fish for herring, i.e. 
purse seine or fixed gears, and small mesh bottom gear in some areas. Vessels that currently use 
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midwater trawl gear would be permitted to convert to other gear types. Figure 7 depicts 
Alternative 4, 5 and 6.  

On February 7, 2017 the Committee recommended that this alternative be clarified in two ways: 
1) the current measure in place to address localized depletion would remain in effect 
(seasonal prohibition of MWT gear in Area 1A between June 1 and September 30); and 
2) RSA compensation fishing would be permitted in this seasonal closure. 

 

Draft Rationale: This alternative was added by the Council to the original motion from the 
Herring Committee as part of a suite of measures, some of which were suggested by scoping 
comments.  The Committee originally considered an alternative at 35 miles based on input from 
scoping, but at the full Council meeting the 35 mile alternative was replaced with two 
alternatives instead, this alternative at 50 miles, and another alternative at 25 miles.  To some 
extent, this measure is expected to address the potential localized depletion and user conflicts 
that were raised during the scoping process.  A 50 mile buffer was recommended for 
consideration from a variety of stakeholders, and the Council decided to include this alternative 
to be responsive to that input and to consider a wide range of alternatives.    

This alternative does not include Area 1A, because there are measures in place already to address 
concerns of potential localized depletion and user conflicts for that management area.  The intent 
of this alternative is to reduce concentrated removals of herring from MWT fishing gear to 
provide conservation benefits for inshore ecosystems. Herring plays an important role in the 
ecosystem as forage, and this alternative is designed to address concerns raised about nearshore 
localized depletion and user conflicts throughout the range of the herring resource. 

2.2.6.1 Sub-option that would reduce the area of the gear prohibition to include 
Herring Management areas 1B and 3 only 

This sub-option would limit the gear prohibition to Areas 1B and 3; there would not be any gear 
prohibitions in Herring Management Area 2.  Most of the concerns raised during this process 
have been focused around the backside of the Cape and farther north.  Therefore, this sub-option 
would not include any gear prohibitions for the southernmost Herring Management Area (Area 
2).   

Draft Rationale: When concerns about localized depletion have been raised they have primarily 
been focused on the GOM and the back side of Cape Cod.  Therefore, this sub-option was 
developed to consider an option that would exclude any restrictions on MWT fishing in Area 2 
since that has not been identified as an area of concern where concentrated herring fishing has 
caused negative impacts from localized depletion.  Area 2 has been identified as an area of 
concern for river herring bycatch, but that is not a goal or objective for the measures being 
identified in this action.  The potential impacts of all measures on river herring will be evaluated 
in this action in terms of impacts on non-target species or bycatch, but the alternatives were not 
designed to specifically reduce impact on river herring. 

2.2.6.2 Sub-option that would reduce the length of the gear prohibition to be June 1 – 
September 30 only 

This sub-option would limit the season of the gear prohibition to June 1 – September 30, instead 
of being a year-round restriction.  If this sub-option is adopted, midwater trawl gear would not be 
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permitted to fish for herring in the proposed area for those four consecutive months.  Midwater 
trawl gear would be permitted to fish for herring in the proposed area during the remaining 
months (October – May).  This sub-option was developed to potentially refine the restriction to 
the time of year when potential impacts with other user groups may be higher.  Specifically, 
during the summer/early fall when herring fishing in these areas is typically higher, and other 
users are more active (i.e. predation by marine mammals and other predators as well as 
associated fishing and whale watching businesses, etc).   

Draft Rationale: The Committee included this sub-option to focus on the months when 
interactions with other user groups were expected to be highest, summer and early fall.  This 
season is consistent with the current measure in place to address potential concerns of localized 
depletion in Area 1A.  Limiting the seasonal prohibition is expected to minimize economic 
impacts on herring and lobster fisheries, and reduce unintended consequences of MWT effort 
shifts that could occur from longer seasonal restrictions.     
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Figure 7 – Alternatives 4, 5, and 6 (12, 25, and 50 nautical mile prohibition on MWT gear south of Area 1A) 
to address localized depletion and user conflicts (Effective throughout the extent of Herring Management 
Areas 1B, 2 and 3, from Cape Cod to the NC/SC border) 
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2.2.7 Alternative 7: Prohibit midwater trawl gear within thirty minute squares 99, 100, 
114, 115 and 123 year round 

If this alternative is adopted, vessels with midwater trawl gear would be prohibited to fish within 
several thirty minute squares (Areas 99, 100, 114, 115, and 123) year round.  Vessels approved 
to use other gear types would still be permitted to fish for herring, i.e. purse seine or fixed gears, 
and small mesh bottom gear in some areas. Vessels that currently use midwater trawl gear would 
be permitted to convert to other gear types.  

On February 7, 2017 the Committee recommended that this alternative be clarified in two ways: 
1) the current measure in place to address localized depletion would remain in effect 
(seasonal prohibition of MWT gear in Area 1A between June 1 and September 30); and 
2) RSA compensation fishing would be permitted in this seasonal closure. 

 

Draft Rationale: This alternative was developed by the Herring Committee as part of a suite of 
measures, some suggested by scoping comments.  This alternative is focused on waters adjacent 
to the back side of the Cape, and area that was cited during scoping that has experienced negative 
impacts from localized depletion and user conflicts.  The boundaries of this alternative use thirty 
minute squares instead of distances from the coast, so the boundaries are more regular in shape.  
The core area in the center, Area 114, is the square that has the highest amount of herring fishing 
activity.  The eastern most boundary of this alternative is about 20 nautical miles from the 
coastline.  The intent of this alternative is to reduce concentrated removals of herring from MWT 
fishing gear to provide conservation benefits for inshore ecosystems. Herring plays an important 
role in the ecosystem as forage, and this alternative is designed to address concerns raised about 
nearshore localized depletion and user conflicts throughout the range of the herring resource.      
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Figure 8 – Alternative 7 (closure of thirty minute squares 99, 100, 114, 115, and 123) measure to address 
localized depletion 

 

2.2.7.1 Sub-option that would reduce the area of the gear prohibition to include 
Herring Management areas 1B and 3 only 

This sub-option would limit the gear prohibition to Areas 1B and 3; there would not be any gear 
prohibitions in Herring Management Area 2.  Most of the concerns raised during this process 
have been focused around the backside of the Cape and farther north.  Therefore, this sub-option 
would not include any gear prohibitions for the southernmost Herring Management Area (Area 
2).   
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Draft Rationale: When concerns about localized depletion have been raised they have primarily 
been focused on the GOM and the back side of Cape Cod.  Therefore, this sub-option was 
developed to consider an option that would exclude any restrictions on MWT fishing in Area 2 
since that has not been identified as an area of concern where concentrated herring fishing has 
caused negative impacts from localized depletion.  Area 2 has been identified as an area of 
concern for river herring bycatch, but that is not a goal or objective for the measures being 
identified in this action.  The potential impacts of all measures on river herring will be evaluated 
in this action in terms of impacts on non-target species or bycatch, but the alternatives were not 
designed to specifically reduce impact on river herring. 

2.2.7.2 Sub-option that would reduce the length of the gear prohibition to be June 1 – 
September 30 only 

This sub-option would limit the season of the gear prohibition to June 1 – September 30, instead 
of being a year-round restriction.  If this sub-option is adopted, midwater trawl gear would not be 
permitted to fish for herring in the proposed area for those four consecutive months.  Midwater 
trawl gear would be permitted to fish for herring in the proposed area during the remaining 
months (October – May).  This sub-option was developed to potentially refine the restriction to 
the time of year when potential impacts with other user groups may be higher.  Specifically, 
during the summer/early fall when herring fishing in these areas is typically higher, and other 
users are more active (i.e. predation by marine mammals and other predators as well as 
associated fishing and whale watching businesses, etc).   

Draft Rationale: The Committee included this sub-option to focus on the months when 
interactions with other user groups were expected to be highest, summer and early fall.  This 
season is consistent with the current measure in place to address potential concerns of localized 
depletion in Area 1A.  Limiting the seasonal prohibition is expected to minimize economic 
impacts on herring and lobster fisheries, and reduce unintended consequences of MWT effort 
shifts that could occur from longer seasonal restrictions.     

2.2.8 Alternative 8: Revert the boundaries of current Herring Management Areas 
back to original boundaries 

This alternative would revert the Herring Management Area boundaries between Area 1A and 
1B, as well as Areas 2 and 3 to be consistent with the original boundaries implemented by the 
Herring FMP.  The boundaries were changed in Amendment 1 (effective June 1, 2007) based on 
recommendations from the 2003 TRAC meeting to better reflect spawning distributions and 
movement of spawning concentrations.  For this action, the boundaries would be changed for a 
different reason.  By moving the boundary between 1B and 3 farther offshore the measure is 
expected to prevent Area 3 catch from being caught relatively close to shore, along the backside 
of the Cape.  The intended result of this measure is to consider an alternative that would still 
reduce the total herring removals along the backside of the Cape, but not using an area closure or 
gear restriction to do so.  If herring removals from the area of concern are managed under the 
Area 1B TAC only, and not both the Area 1B and Area 3 TAC, total removals may be lower, 
reducing potential impacts of localized depletion and user conflicts.   

Draft Rationale: The intent of this alternative is to support the goal of Amendment 8 to address 
localized depletion by modifying the boundaries to maintain adequate forage and afford 
protection to marine ecosystems.  It was argued that since the management boundaries have 
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changed, the fishing communities on Cape Cod, Barnstable County in particular, have faced a 
disproportionate increase in herring removals from the coastal fishing areas near those 
communities.  Reverting the boundaries back to what they were before Amendment 1 changed 
them would prevent Area 3 catch from being harvested closer to shore.  This alternative does not 
use area closures to address this concern.  Instead, if the boundary reverts back to where it was, 
Area 3 effort would need to take place farther offshore, potentially addressing concerns about 
localized depletion and user conflicts in nearshore areas.   

Question for Committee:  Please clarify if this alternative would revert both herring 
management area boundaries to pre-Amendment 1 boundaries (1B/3 boundary as well as 
2/3 boundary, or just the boundary between Areas 1B and 3)?     

Figure 9 – Summary of herring landings from FY2011-2015 compared to current (purple) versus original 
FMP boundaries (black) 
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Rationale From Amendment 1 

Amendment 1 will re-define Area 3 (and Area 1B and 2) based on two of the recommendations 
from the TRAC Meeting: (1) moving the boundary between Areas 1B and 3 to better reflect 
spawning distributions and minimize reporting errors, and (2) moving the Area 2/3 boundary 
from its current position (69) west to 70 to better reflect the distribution and movement of 
spawning concentrations (Figure 10, Figure 11).  This measure supports the Goal of Amendment 
1 (manage the fishery at long-term sustainable levels consistent with the M-S Act) as well as 
Objectives #1 (prevent overfishing), #2 (prevent overfishing of discrete spawning components), 
#3 (avoid patterns of F that adversely affect age structure of the stock), #5 (OY), #10 (compatible 
U.S./Canadian management), and #11 (coordination with Federal and State, real-time 
management). 

Management area boundaries were established in the Herring FMP based on knowledge of the 
seasonal distribution and availability of juvenile and adult fish within the management unit area, 
regional differences in the nature and degree of harvesting (different gear types) and processing 
activity (differences in sizes and ages of fish processed), differences between the inshore and 
offshore fishing grounds and habitat, and the location of known spawning grounds.  One of the 
most important reasons for distinguishing management areas is to avoid over-exploitation of 
individual spawning components that are included within the stock complex.  The two scientific 
recommendations from the TRAC assessment that form the basis of this measure are discussed 
below. 

Recommendation #1 (Move the boundary between Areas 1B and 3 to better reflect 
spawning distributions and minimize reporting errors) 

 Because of the location of Franklin Swell, catch in this area is usually reported through IVRs 
as Area 3 fish, and through coordinates on VTRs as Area 1B fish.  Technically, fish that are 
caught on Franklin Swell are assumed to be part of the Georges Bank spawning component 
(Area 3).  Acoustic information is used to confirm this. 

Recommendation #2 (Move the Area 2/3 boundary from its current position west to 70 to 
better reflect the distribution and movement of spawning concentrations) 

 Moving the Area 2/3 boundary west is proposed for biological reasons.  Information from the 
TRAC Assessment suggests that there may not be a separate spawning component of the 
resource on Nantucket Shoals.  The TRAC assessed the resource based on two spawning 
components: (1) Gulf of Maine and (2) Georges Bank/Nantucket Shoals. 

 This change should better reflect stock and fishery conditions.  Moving the boundary to 70º 
would mean that there should be no spawning occurring in Area 2.  Area 2 would then reflect 
where the winter fishery for herring is prosecuted. 

Again, this change should allow Area 2 to better reflect the area where the winter fishery occurs 
(inshore and offshore stock components) and Area 3 to better reflect the distribution of the 
offshore spawning component (no mixing with the inshore component occurs in Area 3).  The 
proposed changes to the management area boundaries are intended, in part, to better reflect the 
distribution of the spawning components of the stock.  This is supported by recent hydroacoustic 
sampling of the offshore component of the resource (Figure 10, Figure 11). 

 



 

Amendment 8 Draft Discussion Document (March 29, 2017)  44 

Figure 10  Results of 2000 NMFS Hydroacoustic Survey Superimposed on Current 
Management Area Boundaries and Proposed Revisions to Area 3 
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Figure 11  Results of 2001 NMFS Hydroacoustic Survey Superimposed on Current 
Management Area Boundaries and Proposed Revisions to Area 3 
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3.0 AFFECTED ENVIRONMENT 
The Affected Environment is described in this document based on valued ecosystem components 
(VECs), including: target species, nontarget species, physical environment and Essential Fish 
Habitat (EFH), protected resources, and human communities. 

VECs represent the resources, areas and human communities that may be affected by the 
management measures under consideration in this amendment. VECs are the focus, since they 
are the “place” where the impacts of management actions are exhibited. 

3.1 TARGET SPECIES 
This section describes the life history and stock population status for Atlantic herring, as well as 
herring’s role as forage in the ecosystem. 

3.1.1 Distribution and Life History [to be added] 

3.1.2 Migration [to be added] 

3.1.3 Stock Definition [to be added] 

3.1.4 Trends in Abundance and Biomass [to be added] 

3.1.1 Atlantic Herring Stock Status 

The Atlantic herring operational (update) assessment meeting was held in Woods Hole, MA on 
April 8-9, 2015. This assessment serves as an update to the SAW/SARC 54 benchmark 
assessment conducted in 2012. 

Overall, the updated assessment indicates that the Atlantic herring resource continues to remain 
well above its biomass target (rebuilt), and fishing mortality remains well below the FMSY 
threshold (not overfishing). A retrospective pattern re-emerged when updating the assessment 
model, which suggests that Atlantic herring spawning stock biomass (SSB) is likely to be 
overestimated and fishing mortality (F) is likely to be underestimated in the terminal year of the 
assessment. Resolution of a technical error in the contribution of recruitment to the objective 
function (i.e., negative log-likelihood) of the assessment model also affected the severity of the 
retrospective pattern. As a result, the assessment review panel applied a retrospective adjustment 
to the SSB and F values for the terminal year (2014) using Mohn’s Rho. The retrospective 
adjustments resulted in approximately a 40% decrease in the terminal year (2014) SSB estimate 
and a 60% increase in the 2014 F estimate. Even with the retrospective adjustments, the Atlantic 
herring stock complex remains above the biomass target and below the fishing mortality 
threshold (Table 3, Figure 12). 
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Table 3 - Atlantic herring reference points and terminal year SSB/F estimates from the Benchmark 
Assessment (2012) and Update Assessment (2015) 

 

2012 SAW 54 
Benchmark 

2015 Update 

(Non-Adjusted) 

2015 Update 

(Retro-Adjusted) 

Terminal Year SSB 518,000 mt (2011) 1,041,500 mt (2014) 622,991 mt (2014) 

Terminal Year F 0.14 (2011) 0.10 (2014) 0.16 (2014) 

SSBMSY 157,000 mt 311,145 mt 

FMSY 0.27 0.24 

MSY 53,000 mt 77,247 mt 

 

Figure 12  Atlantic herring operational assessment: 2014 fishing mortality and SSB relative to FMSY and 
SSBMSY reference points, including retrospective adjustment (red line) 

 
Note: Error bars represent 10th and 90th percentiles of 2014 F/SSB estimates. 
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The results of the 2015 operational assessment form the basis of the SSC and Council 
recommendations for the 2016-2018 specifications of OFL and ABC. The operational 
assessment report and the May 20, 2015 SSC report contain more detailed information. 

3.1.2 Considerations Related to Scientific Uncertainty 

With respect to the 2015 Atlantic herring operational assessment, the re-emerging retrospective 
pattern, assumptions about natural mortality (M), and the mismatch between implied 
consumption and estimated consumption appear to be the primary sources of uncertainty (see 
discussion in following subsections). 

The size/strength of the 2011 year class and other sources of uncertainty were also identified in 
the assessment report. However, signals related to the 2011 year class (possibly the second-
largest on record) are similar to those for the 2008 year class that were noted in the 2012 Atlantic 
herring benchmark stock assessment. The update assessment indicates that the 2008 year class 
has persisted through the fishery as the strongest on record. 

3.1.2.1 Retrospective Pattern 

Since the benchmark assessment, an issue with the contribution of recruitment to the negative 
log likelihood in the assessment framework, ASAP, was discovered. This issue was resolved for 
the operational assessment. Differences in results and diagnostics between the benchmark and 
the update are partially attributable to the likelihood issue. Resolving the likelihood issue had the 
effect of changing the scale of estimates (e.g., increasing abundance estimates), particularly in 
recent years. Regardless of the likelihood issue, diagnostic problems (e.g., retrospective patterns) 
were present in the update assessment. Resolving the likelihood issue only amplified these 
diagnostic problems (e.g., worsening retrospective patterns). To account for retrospective bias, 
the assessment review panel made a retrospective adjustment to the terminal year (2014) 
estimates of SSB (40%) and F (60%). The retrospective-adjusted estimates of SSB, F, and 
numbers-at-age are utilized for the short-term (2016-2018) catch projections. No retrospective 
adjustment was applied to the benchmark terminal year (2011) biomass and fishing mortality 
estimates that were utilized in the projections for the 2013-2015 Atlantic herring fishery 
specifications. 

The reemergence of the retrospective pattern suggests a fundamental diagnostic problem with the 
assessment model that remains a cause for concern. However, it appears that the stock would 
remain above the biomass target and below the fishing mortality thresholds even if the 80% 
confidence intervals (i.e., 90th and 10th percentiles) associated with the terminal year estimates of 
F and SSB (Figure 12, p. 47) are applied to the retrospective-adjusted estimates (i.e., stock status 
would not change, 2014 F would remain below the threshold, and 2014 SSB would remain above 
the target). 

3.1.2.2 Natural Mortality and Consumption 

Additional uncertainty is associated with the treatment of natural mortality (M) in the assessment 
model and the divergence between NMFS’ consumption estimates (based on stomach content 
data) and levels of consumption implied by the input M values in the assessment model. The 
mismatch between estimated and implied consumption became apparent when the assessment 
model was updated. This may not be of significant concern because of the possible inaccuracy of 
consumption estimates derived from the food habits data. These data can be extremely sensitive 
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to presence/absence of herring in just a few stomach samples. While food habits data are used to 
estimate consumption by teleost predators (fish), estimates of consumption by marine mammals, 
seabirds, and some larger predators (e.g., tuna) are derived from prior research and assumed to 
be constant in recent years; these data may not be complete. Moreover, consumption of Atlantic 
herring and other species may change due to factors other than M (e.g., herring abundance, 
spatial overlap). 

The assessment model assumes a significant amount of natural mortality on Atlantic herring, 
particularly at younger ages, before the fish experience mortality from the fishery. Figure 
13shows how the assessment model treats natural mortality (red line) and fishing mortality (blue 
line) by age class in 2014. Thus, the model assumes that M is a much higher fraction of total 
mortality than fishing mortality. Figure 14 illustrates removals from fishing mortality and natural 
mortality estimated from the assessment model relative to total biomass over the entire time 
series. 
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Figure 13 - Atlantic Herring Operational Assessment: 2014 estimated natural mortality (M) and fishing 
mortality (F) by age 

 
Source: Atlantic Herring Operational Assessment Meeting, April 8-9, 2015. 

 

Figure 14 - Atlantic Herring Operational Assessment: Estimated removals from natural mortality (M) and 
fishing mortality (F) relative to total estimated biomass (B) 

 
Source: Atlantic Herring Operational Assessment Meeting, April 8-9, 2015.  
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3.1.3 Importance of Herring as Forage 

Atlantic herring play an important role as forage in the Northeast U.S. shelf ecosystem. They are 
eaten by a wide variety of fish, marine mammals, birds, and (historically) by humans in the 
region. The structure of the Northeast U.S. shelf ecosystem features multiple forage species 
rather than a single dominant forage species. Herring share the role of forage here with many 
other species including sandlance, mackerels, squids, and hakes, although herring are 
distinguished by a high energy density (caloric content) relative to other pelagic prey in the 
ecosystem. This diversity of forage options leads to a complex and diverse food web supporting 
many different predators. The relative importance of herring as forage varies by predator group, 
due to differences in predator life history, foraging style, and bioenergetics. Therefore, predator 
responses to changing herring populations vary, and depend on the extent to which other forage 
is available. 

In the Northeast Fisheries Science Center fish food habits database, Atlantic herring are found 
most often in the stomachs of spiny dogfish, Atlantic cod, and silver hake. Although these three 
species most commonly have herring in their diets, herring make up no more than 20% of the 
diet composition for any of these predators; these are generalist predators (Link and Almeida, 
2000; Smith and Link, 2010). Similarly, diet estimates for marine mammals show that herring 
are important, but not dominant, generally comprising 10-20% of diets for baleen whale, toothed 
whales, and pinnipeds (Smith et al., 2015). Juvenile hake and herring are important forage for 
puffins in the Gulf of Maine, along with sandlance, and recently, juvenile haddock and redfish 
(Kress et al., 2016). Common and Arctic tern chicks in the Gulf of Maine were fed primarily 
juvenile herring and juvenile hake in equal amounts, followed by sandlance, and other fish (Hall 
et al., 2000). Endangered Species Act-listed Atlantic salmon, as adults at sea, feed on forage 
fishes such as herring, mackerel, sandlance, and capelin (off Greenland; (Renkawitz et al., 
2015)). Large adult bluefin tuna are one of the few potentially herring-dependent predators 
(~half of the diet is herring) in the Northeast U.S. shelf ecosystem (Chase, 2002; Logan et al., 
2015). However, recent studies suggest that bluefin tuna may require large herring, rather than 
abundant herring, to maintain body condition (Golet et al., 2015). 

In some ecosystems, pelagic schooling fishes are major predators of the pelagic eggs and larvae 
of other fish. However, fish eggs and larvae appear to be only a small component of Atlantic 
herring diet in federal waters of the Northeast U.S. shelf. Invertebrates (copepods, krill, 
amphipods, and other zooplankton) make up the majority (68%) of identified herring prey in the 
NEFSC food habits database, while fish larvae, eggs, and all other vertebrates combined make 
up less than 5% of herring diet (27% of stomach contents could not be identified). This database 
reflects mainly adult herring food habits on the continental shelf of the Northeast U.S. from 
1992-the present. Limited information also suggests that juvenile herring primarily eat 
invertebrates and only rarely fish eggs and larvae in nearshore Gulf of Maine waters (Sherman 
and Perkins, 1971). 

Climate and environmental conditions can be major drivers of pelagic fish dynamics. In the 
Northeast U.S., Atlantic herring and other pelagics have lower biological sensitivity to climate 
risks than other species in the region due to high mobility, but as a result, have a high potential to 
change distribution. Overall, experts have rated the impact of climate change on Atlantic herring 
in this ecosystem to be negative to neutral relative to other Northeast species. All Northeast U.S. 
species have high or very high exposure to climate change risks, as this ecosystem is changing 
more rapidly than much of the world ocean (Hare et al., 2016). 
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In the Atlantic herring stock assessment, the amount of herring assumed to be taken by predators 
(e.g., piscivorous fish, seabirds, highly migratory species, marine mammals) has varied annually 
(Figure 1, dashed line). The 2015 stock assessment assumed that, during 2009-2013, an annual 
average of 852,000 mt of Atlantic herring was eaten by predators, which equaled 44% of average 
total biomass (1.92 million mt) over the same period. The amount of herring assumed to be 
consumed by predators in the assessment is based on natural mortality rates and estimates of 
herring consumption largely based on gut contents data, which also vary annually (Figure 1, 
solid line), with an annual average of 268,000 mt during that time. The gut contents data are 
from NMFS surveys, and are highly imprecise and likely biased. The short-term projections used 
to provide catch advice (overfishing limit, acceptable biological catch) assume a similar amount 
of herring are consumed as assumed in the stock assessment. More information is available in the 
2015 Atlantic Herring Operational Assessment report (Deroba 2015). 

The Ecosystem-Based Fishery Management PDT report on scientific advice for accounting for 
ecosystem forage requirements  (NEFMC 2015a) and assessment reports (e.g., Deroba 2015) 
may be referenced for sample estimates of predator consumption. In recent years, marine 
mammal consumption of herring is similar to commercial fishery landings, averaging 105,000 
mt/year. Bluefin tuna and blue sharks have recently consumed 20-25,000 mt/year. Seabirds 
consume a relatively small amount of herring, conservatively estimated at about 3-5 mt/year.  
According to the NEFSC diet database, herring constitutes roughly 20% of the diet of cod and 
spiny dogfish. There is also some evidence which suggest it is not just volume of herring 
available, but the age structure of that forage base that is important in the energy budgets of 
predators (Diamond & Devlin 2003; Golet et al. 2015).   

The amount of Atlantic herring needed for forage is the amount below which predators are 
negatively impacted. Estimates of this need do not currently exist and would vary by the 
abundance of predators and other prey. To summarize, consumption estimates can be generated, 
but that is different than what is necessary – which is a difficult question to answer definitively.  
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Figure 15 - Atlantic herring consumption by predators 

 
Source: Deroba (2015). 
 
Figure 16 - Estimated diet from Gulf of Maine, Georges Bank, and southern New England combined for 
Spiny dogfish, Atlantic cod, and silver hake 

 
Source: NEFSC diet database, 1973-2012. 
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3.2 NONTARGET SPECIES 
Non-target species refers to species other than Atlantic herring which are caught/landed by 
federally permitted vessels while fishing for herring. The MSA defines bycatch as fish that are 
harvested in a fishery, but are not retained (sold, transferred, or kept for personal use), including 
economic discards and regulatory discards (16 U.S.C. § 1802(2)). The MSA mandates the 
reduction of bycatch, as defined, to the extent practicable (16 U.S.C.§ 1851(a)(9)). Incidental 
catch, on the other hand, is typically considered to be non-targeted species that are harvested 
while fishing for a target species and is retained and/or sold. In contrast to bycatch, there is no 
statutory mandate to reduce incidental catch. When non-target species are encountered in the 
Atlantic herring fishery, they are either discarded (bycatch) or they are retained and sold as part 
of the catch (incidental catch). The majority of catch by herring vessels on directed trips is 
Atlantic herring, with extremely low percentages of bycatch (discards). Atlantic mackerel is 
targeted in combination with Atlantic herring during some times of the year in the southern New 
England and Mid-Atlantic area and is therefore not considered a non-target species. 

Due to the high-volume nature of the Atlantic herring fishery, non-target species, including river 
herring (blueback herring and alewives), shad (hickory shad and American shad), and some 
groundfish species (particularly haddock), are often retained once the fish are brought on board 
(Amendment 5 FEIS, p. 173). The catch of non-target species in the directed Atlantic herring 
fishery can be identified through sea sampling (observer) data collected by the Northeast 
Fisheries Observer Program (NEFOP). Portside sampling data collected by MADMF and 
MEDMR can be utilized to estimate catch of any non-target species that are landed. Dealer and 
VTR data can be used to identify/cross-check incidental landings of some non-target species that 
may be separated from Atlantic herring. 

The primary non-target species in the directed Atlantic herring fishery are groundfish 
(particularly haddock) and the river herring/shad (RH/S) species. Dogfish, squid, butterfish, 
Atlantic mackerel are also common non-target species in the directed Atlantic herring fishery 
(mackerel and some other non-target species catch is often landed and sold). Comprehensive 
information about the catch of these species in the Atlantic herring fishery is in Section 5.2 of 
Amendment 5 and Sections 3.2 and 3.3 of Framework 3 to the Atlantic Herring FMP.  

[add more about haddock and RH/S] 

 

3.3 PHYSICAL ENVIRONMENT AND ESSENTIAL FISH HABITAT 
[Insert/update.] 

3.4 PROTECTED RESOURCES 
[Insert/update.] 

3.5 HUMAN COMMUNITIES 
[Insert/update.] 
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4.0 OPPORTUNITY FOR PUBLIC COMMENT 
Amendment 8 has been formally under development since 2015. Public scoping periods were 
held from February 26 to April 30, 2015, and August 21 to September 30, 2015. Opportunities 
for public comment have been provided at Advisory Panel, Committee, and Council meetings. 
There are limited opportunities to comment at PDT meetings and conference calls. Table 4 lists 
the public meetings related to this action. Meeting discussion documents and summaries are 
available at www.nefmc.org. 

Table 4 - Public meetings related to Amendment 8 

Date Meeting Type Location

2014 

11/3/2014 Herring Advisory Panel Holiday Inn, Portsmouth, NH

11/4/2014 Herring Committee Holiday Inn, Portsmouth, NH

11/20/2014 Council Marriott Hotel, Newport, RI

2015 

1/15/2015 Herring Advisory Panel Sheraton Hotel, Portsmouth, NH

1/16/2015 Herring Committee Sheraton Hotel, Portsmouth, NH

1/29/2015 Council Sheraton Hotel, Portsmouth, NH

3/6/2015 Public scoping hearing Samoset Resort Hotel, Rockport, ME 

3/26/2015 Public scoping hearing Doubletree by Hilton, Danvers, MA

4/6/2015 Public scoping hearing webinar

4/20/2015 Public scoping hearing Hilton Hotel, Mystic, CT

6/2/2015 Joint Herring-EBFM Committee Holiday Inn, Portsmouth, NH

6/17/2015 Council Hotel Viking, Newport, RI

9/15/2015 Public scoping hearing Hilton Garden Inn Logan, Boston, MA 

2016 

1/12/2016 Herring Advisory Panel Doubletree by Hilton, Danvers, MA 

1/13/2016 Herring Committee Doubletree by Hilton, Danvers, MA

1/26/2016 Council Sheraton Hotel, Portsmouth, NH

3/15/2016 Herring Advisory Panel Doubletree by Hilton, Danvers, MA

3/16/2016 Herring Committee Doubletree by Hilton, Danvers, MA

3/29/2016 Herring Advisory Panel Holiday Inn, Portsmouth, NH

3/30/2016 Herring Committee Holiday Inn, Portsmouth, NH

4/14/2014 Herring Plan Development Team webinar

4/20/2016 Council Hilton Hotel, Mystic, CT

5/16-17/2017 Herring MSE Workshop Holiday Inn by the Bay, Portland, ME 

5/23/2016 Herring Plan Development Team Four Points by Sheraton, Wakefield, MA 

6/1/2016 Herring Advisory Panel Four Points by Sheraton, Wakefield, MA 

6/2/2016 Herring Committee  Four Points by Sheraton, Wakefield, MA 

6/20/2016 Council Holiday Inn by the Bay, Portland, ME 
 

Will update table with meetings from second half of 2016 and 2017 to date 
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6.0 GLOSSARY 
ABC Control Rule (ABC CR). The specified approach to setting the ABC for a stock or stock 
complex as a function of scientific uncertainty in the estimate of OFL and any other scientific 
uncertainty. The ABC control rule will consider uncertainty in factors such as stock assessment 
issues, retrospective patterns, predator-prey issues, and projection results. The ABC control rule 
will be specified and may be modified based on guidance from the SSC during the specifications 
process. Modifications to the ABC control rule can be implemented through specifications or 
framework adjustments to the Herring FMP (in addition to future amendments), as appropriate. 

Acceptable Biological Catch (ABC). The maximum catch that is recommended for harvest, 
consistent with meeting the biological objectives of the management plan. The MSA 
interpretation of ABC includes consideration of biological uncertainty (stock structure, stock 
mixing, other biological/ecological issues), and recommendations for ABC should come from 
the NEFMC SSC. ABC can equal but never exceed the OFL. 

OFL – Scientific Uncertainty = ABC (Determined by SSC) 

Annual Catch Limit (ACL). A stockwide ACL accounts for both scientific uncertainty (through 
the specification of ABC) and management uncertainty (through the specification of the 
stockwide ACL and buffer between ABC and the ACL). The ACL is the annual catch level 
specified such that the risk of exceeding the ABC is consistent with the management program. 
The ACL can equal but never exceed the ABC. ACL should be set lower than the ABC as 
necessary due to uncertainty over the effectiveness of management measures. The stockwide 
Atlantic herring ACL equates to the U.S. optimum yield (OY) for the Atlantic herring fishery 
and serves as the level of catch that determines whether accountability measures (AMs) become 
effective. The AM for the stockwide ACL, total fishery closure at 95%, reduces the risk of 
overfishing. 

ABC – Management Uncertainty = Stockwide ACL = OY 

Bycatch: (v.) The capture of nontarget species in directed fisheries which occurs because fishing 
gear and methods are not selective enough to catch only target species. (n.) Fish which are 
harvested in a fishery but are not sold or kept for personal use, including economic discards and 
regulatory discards but not fish released alive under a recreational catch and release fishery 
management program. 

Capacity: The level of output a fishing fleet is able to produce given specified conditions and 
constraints. Maximum fishing capacity results when all fishing capital is applied over the 
maximum amount of available (or permitted) fishing time, assuming that all variable inputs are 
utilized efficiently. 

Catch: The sum total of fish killed in a fishery in a given period. Catch is given in either weight 
or number of fish and may include landings, unreported landings, discards, and incidental deaths.  

Continental shelf waters: The waters overlying the continental shelf, which extends seaward from 
the shoreline and deepens gradually to the point where the sea floor begins a slightly steeper descent 
to the deep ocean floor; the depth of the shelf edge varies, but is approximately 200 m in many 
regions. 

Days absent: An estimate by port agents of trip length. This data was collected as part of the 
NMFS weighout system prior to May 1, 1994. 
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Discards: Animals returned to sea after being caught; see bycatch (n.). 

Essential Fish Habitat (EFH): Those waters and substrate necessary to fish for spawning, 
breeding, feeding, or growth to maturity. The EFH designation for most managed species in this 
region is based on a legal text definition and geographical area that are described in the Habitat 
Omnibus Amendment (NEFMC 1998). 

Exclusive Economic Zone (EEZ): A zone in which the inner boundary is a line coterminous 
with the seaward boundary of each of the coastal States and the outer boundary is line 200 miles 
away and parallel to the inner boundary  

Exempt fisheries: Any fishery determined by the Regional Director to have <5% regulated 
species as a bycatch (by weight) of total catch according to 50 CFR 648.80(a)(7). 

Fishing effort: The amount of time and fishing power used to harvest fish. Fishing power is a 
function of gear size, boat size and horsepower. 

Framework adjustments: Adjustments within a range of measures previously specified in a 
fishery management plan (FMP). A change usually can be made more quickly and easily by a 
framework adjustment than through an amendment. For plans developed by the NEFMC, the 
procedure requires at least two Council meetings including at least one public hearing and an 
evaluation of environmental impacts not already analyzed as part of the FMP. 

Landings: The portion of the catch that is harvested for personal use or sold.  

Limited-access permits: Permits issued to vessels that met certain qualification criteria by a 
specified date (the "control date"). 

Localized depletion: When harvesting takes more fish than can be replaced either locally or 
through fish migrating into the catch area within a given time period. 

Metric ton: A unit of weight equal to a thousand kilograms (1kgs = 2.2 lbs.). A metric ton is 
equivalent to 2,205 lbs. A thousand metric tons is equivalent to 2.2 million lbs.  

Northeast Shelf Ecosystem: The Northeast U.S. Shelf Ecosystem has been described as 
including the area from the Gulf of Maine south to Cape Hatteras, extending from the coast 
seaward to the edge of the continental shelf, including the slope sea offshore to the Gulf Stream. 

Overfishing Limit (OFL): The catch that results from applying the maximum fishing mortality 
threshold to a current or projected estimate of stock size. When the stock is not overfished and 
overfishing is not occurring, this is usually FMSY or its proxy. 

OFL ≥ ABC ≥ ACL. 

Statistical area: A delineated area of ocean used to track where fish were caught. NMFS 
overlays a grid of statistical areas onto nautical charts to accurately identify specific areas of the 
ocean. Statistical areas are approximately one degree square although in many cases they do not 
correspond exactly to specific latitudes and longitudes.  
Stock: A grouping of fish usually based on genetic relationship, geographic distribution and 
movement patterns. A species, subspecies, geographical grouping, or other category of fish 
capable of management as a unit. 

Stock area: A group of connected statistical areas that defines the geographic distribution of a 
particular population of an individual species. For example, the Gulf of Maine (GOM) cod stock 
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area comprises statistical areas 464, 465, 467, 510, 511, 512, 513, 514, and 515. All catch of cod 
in any of these stock areas is attributed to the GOM cod stock. 

Total Allowable Catch (TAC): The amount (in metric tons) of a stock that is permitted to be 
caught during a fishing year. This value is calculated by applying a target fishing mortality rate 
to exploitable biomass.  

Valued Ecosystem Component (VEC): A resource or environmental feature that is important 
(not only economically) to a local human population, or has a national or international profile, or 
if altered from its existing status, will be important for the evaluation of environmental impacts 
of industrial developments, and the focusing of administrative efforts. 

 


