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MEMORANDUM 
 
DATE:  November 30, 2020 
TO:  Herring Committee 
FROM: Herring Plan Development Team (PDT) 
SUBJECT: 2021 Priority #2: Rebuilding Plan for Atlantic Herring  
 
The Herring PDT met via webinar on November 19, 2020 to discuss a work plan to support the 
2021 herring priorities. The 2021 priorities approved by the Council for the Atlantic Herring 
Fishery Management Plan (FMP) (not in priority order) are:  

1) complete framework action that considers spawning closures on Georges Bank (GB);  
2) develop a formal rebuilding plan;  
3) review and potentially adjust accountability measures (AMs) in the herring plan; and  
4) coordinate with the Mid-Atlantic Fishery Management Council (MAFMC) and 
Atlantic States Marine Fisheries Commission (ASMFC) on various herring management 
issues (i.e. river herring and shad (RH/S)).   

The Council has not yet decided if and how these items may be packaged, potentially in one or 
more actions.  This memo includes preliminary PDT input to support Committee discussion of 
2021 Priority #2: development of a formal rebuilding plan for Atlantic herring. Specifically, the 
first section summarizes background information on rebuilding plan requirements and the status 
of Atlantic herring, next there is a summary of the Atlantic herring ABC control rule and current 
fishery specifications in place, and finally Section 3.0 includes initial PDT input and draft 
projections for 2020-2032.    
 

1.0 Background on rebuilding plans and the status of Atlantic herring  

If NOAA Fisheries determines that a stock is overfished, a Council must develop a plan to 
rebuild it to the level that can support maximum sustainable yield (MSY). A rebuilding plan 
usually allows fishing to continue, but typically at a reduced level so the stock will increase to a 
target level to support MSY.  
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The Council was informed on October 13, 2020 that Atlantic herring was declared overfished; 
NOAA’s Assistant Administrator for Fisheries formally determined on October 2, 2020 that the 
Atlantic herring stock is overfished based on the best scientific information available. NOAA 
Fisheries recommends that the Council submit a rebuilding plan within 15 months to ensure 
sufficient time to implement the appropriate regulations within two years of the notification 
letter.  In this case, fifteen months from October 13, 2020 is January 13, 2022.   

The correspondence from NOAA Fisheries explains that the Northeast Fisheries Science Center 
completed the most recent assessment of the Atlantic herring stock in June 2020 using data 
through 2019.  The assessment supports a determination that the stock is not subject to 
overfishing, because the 2019 fishing mortality rate (F = 0.25) is less than the maximum fishing 
mortality threshold (F = 0.54), but is now overfished because spawning stock biomass in 2019 
(77,883 mt) is less than minimum stock size threshold (134,500 mt; Figure 1).  This is a change 
from the previous assessment in 2018 that indicated the stock was approaching an overfished 
condition and overfishing was not occurring.    

Figure 1. Atlantic herring stock status based on the ASAP model. 

 
Source: NEFSC (2020). 
Note: Error bars represent the 80% probability intervals. The triangle represents the model result if an 
adjustment were to be made for the retrospective pattern. 
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The development of rebuilding plans is guided by ⸹304(c) of the Magnuson-Stevens Fishery 
Conservation and Management Act (MSA), NMFS guidance on MSA implementation 
(specifically National Standard 1 Guidelines), and judicial review from relevant court cases. 
There are several key terms and definitions specific to rebuilding plans that the Council will need 
to specify in this rebuilding plan (Table 1). The National Standard 1 Guidelines include more 
details about how Councils should develop plans to comply with these requirements 
(https://www.federalregister.gov/documents/2016/10/18/2016-24500/magnuson-stevens-act-
provisions-national-standard-guidelines ).  

The Herring PDT has started to think about the various requirements of a rebuilding plan and 
potential ways to approach the required analyses.  The Magnuson Act states that the rebuilding 
time should be as short as possible and “shall not exceed ten years, except in cases where the 
biology of the stock” or some other considerations “dictate otherwise.” A Committee of about a 
dozen experts was awarded a NOAA contract some years ago to evaluate the effectiveness of 
rebuilding plans implemented since the Magnuson Act was reauthorized in 2006 (NRC, 2014).  
The PDT used this report as a resource when discussing the analyses needed to support a 
potential rebuilding plan for Atlantic herring. The PDT also reviewed Framework 58 to the 
Multispecies FMP and Framework 13 to the Mackerel FMP to become more familiar with the 
range of options considered and analyses prepared to support other rebuilding plans.  

The Secretary is required to review rebuilding plans at routine intervals that may not exceed two 
years to determine whether the plan is making adequate progress toward ending overfishing. If a 
stock has not rebuilt by Tmax, then the fishing mortality rate should be maintained at its current 
Frebuild or 75% of the MFMT, whichever is less (see Table 1 for definitions for these terms). 
While a plan is being developed or revised, a Council can request NOAA Fisheries implement 
interim measures to reduce overfishing if certain criteria are met.  

 

  

https://www.federalregister.gov/documents/2016/10/18/2016-24500/magnuson-stevens-act-provisions-national-standard-guidelines
https://www.federalregister.gov/documents/2016/10/18/2016-24500/magnuson-stevens-act-provisions-national-standard-guidelines
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Table 1 – Summary of key terms related to rebuilding plans required in the MSA. 

Term Definition Additional Notes 

MSY The largest long-term average catch or yield that can be 
taken from a stock under prevailing ecological, 
environmental conditions and fishery technological 
characteristics, and the distribution of catch among fleets. 

 

Bmsy The long-term average size of the stock measured in 
terms of spawning biomass or other appropriate measures 
of the stock’s reproductive potential that would be 
achieved by fishing at Fmsy. 

 

Fmsy The fishing mortality rate that, if applied over the long 
term, would result in MSY. 

 

Overfished  A stock or stock complex is overfished when its biomass 
has declined below MSST.  

 

MSST Minimum stock size threshold – level of biomass which the 
capacity of the stock to produce MSY on a continuing 
basis has been jeopardized. This level is not precisely 
specified in the regulations or guidelines, but in practice, 
generally set at ½ Bmsy. 

 

Overfishing Occurs whenever a stock is subjected to a level of fishing 
mortality or total catch that jeopardizes the capacity of a 
stock to produce MSY on a continuing basis.  

 

MFMT Minimum stock size threshold - level of fishing mortality on 
an annual basis, above which overfishing is occurring.  

May be expressed as a fishing 
mortality rate, function of 
spawning biomass or other 
measure of reproductive 
potential. 

Tmin The amount of time the stock or stock complex is expected 
to take to rebuild to its MSY biomass level in the absence 
of any fishing mortality. The terms expected means to 
have at least a 50% probability of attaining Bmsy.  

The starting year for the Tmin 
calculations should be the first 
year that the rebuilding plan is 
expected to be implemented. 

Tmax The maximum time for rebuilding a stock or stock complex 
to its Bmsy.  

If Tmin for the stock is 10 years or 
less, then Tmax is 10 years.  
If Tmin for the stock exceeds 10 
years, then several other 
methods can be used to 
determine Tmax (explained in 
NS1 guidelines).  

Ttarget The target time for rebuilding shall be as short as possible, 
taking into account: the statis and biology of any 
overfished stock, the needs of fishing communities, 
recommendations by international organizations in which 
the U.S. participated, and interactions of the stock within 
the marine ecosystem. The time period shall not exceed 
10 years, except where biology of the stock, other 
environmental conditions, or management measures 
under an international agreement to which the U.S. 
participates, dictate otherwise. 

SSCs (or agency scientists or 
peer review processes in the 
case of Secretarial actions) shall 
provide recommendations for 
achieving rebuilding targets. 

G Generation time is the average length of time between 
when an individual is born and the birth of its offspring.  

 

Frebuild 
 

Fishing mortality associated with achieving Ttarget  
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2.0 Atlantic Herring Acceptable Biological Catch (ABC) control rule and 2021-2023 fishery 
specifications 

The Council approved an ABC control rule in Amendment 8. While that control rule is still 
under review by NMFS, it has been used on a short-term basis to set specifications in the herring 
fishery since 2019.  The details of the rule are below and described in Figure 2.  

Amendment 8 ABC control rule: The control rule is biomass-based, when biomass is greater than 
0.5 for the ratio of SSB/SSBMSY, the maximum fishing mortality allowed is 80% of FMSY, so 20% of 
FMSY is left for herring predators. Under this policy as biomass declines, fishing mortality declines 
linearly, and if biomass falls below 0.1 for the ratio of SSB/SSBMSY, then ABC is set to zero, no 
fishery allocation (Figure 2). 

Amendment 8 also implemented that ABC should be set for three years but with annual 
application of the control rule. This allows ABC to vary between years within a three-year period, 
the ABC may not be constant if biomass is projected to change during a specification timeframe.  

Figure 2. ABC control rule adopted in Amendment 8. 

 

 

When the Council considered implementing an ABC control rule through Amendment 8, it was 
discussed what should happen in terms of applying the ABC control rule if the fishery is declared 
overfished. Language was included in Amendment 8 as guidance if a rebuilding plan is required.  
Section 2.1.3 of Amendment 8 explains that when a fishery is declared overfished the Council 
must develop a rebuilding plan and, “specify a time period for rebuilding...that shall be as short 
as possible…and not exceed ten years.”  Amendment 8 states that if the fishery enters a 
rebuilding plan, the linear decline in F between the upper and lower biomass parameters of the 
ABC control rule may be insufficient to meet rebuilding requirements. In such cases, deviations 
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from the linear decline in F will be required, and projections will have to be completed to 
determine the ABC that will achieve rebuilding (equivalent to what is now done to specify ABC 
in rebuilding plans). The Amendment went on further to state that if the linear decline in F 
between the upper and lower biomass parameters is enough to meet rebuilding requirements, 
then the control rule should be adhered to and the F produced by the linear decline should be 
used to specify ABC.  

Framework 8 to the Atlantic Herring FMP most recently set fishery specifications for 2021-2023 
using the ABC control rule approved in Amendment 8 (Table 2). Final action on Framework 8 
was in September 2020, and NOAA Fisheries is currently reviewing that action with expected 
implementation in early 2021. It should be noted that the ABC for 2023 was reduced further than 
the control rule and held at the 2022 level because there were concerns about the assumptions 
regarding future recruitment. The specifications for 2023 are expected to be replaced following 
another management track update scheduled for 2022. 

 

Table 2. Preferred alternatives (mt) for 2021-2023 Atlantic herring fishery specifications (Note: set-asides 
have not been removed from this table yet) 

Specification 2021 2022 2023 

Overfishing Limit (OFL) 23,423 26,292 44,600 

Acceptable Biological Catch (ABC) 9,483 8,767 8,767 

Management Uncertainty 4,669 4,669 4,669 

Optimum Yield / Annual Catch Limit (ACL) 4,814* 4,098* 4,098* 

Domestic Annual Harvest 4,814 4,098 4,098 

Border Transfer 0 0 0 

Domestic Annual Processing 4,814 4,098 4,098 

US At-Sea Processing 0 0 0 

Area 1A sub-ACL (28.9%) 1,391 1,184 1,184 

Area 1B sub-ACL (4.3%) 207 176 176 

Area 2 sub-ACL (27.8%) 1,338 1,139 1,139 

Area 3 sub-ACL (39%) 1,877 1,598 1,598 

Fixed Gear Set-Aside 30 30 30 

Research Set-Aside as % of sub-ACL 3% 3% 3% 

* If the New Brunswick weir fishery catch through Oct. 1 is less than the associated “trigger,” (in this case 
3,012 mt) then 1,000 mt of the management uncertainty buffer will be added to the Area 1A sub-ACL. 
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Projections from Framework 8: 

Table 3 are the fishery projections completed for the 2020 management track assessment in June 
2020, and the same results discussed by the PDT and reviewed by the SSC in July 2020 for 
Framework 8 OFL/ABC recommendations. These projections guided the final Council 
recommendations for 2021-2023 fishery specifications.  Overall, the projections show that there 
is a relatively high probability that the stock will remain overfished if the full ABC is harvested 
(over 90% in 2021-2022). On the other hand, there is a very low probability of overfishing under 
these specifications, essentially 0% for all three years. Because the ratio of SSB to SSBmsy 
proxy is relatively low, under 20%, the fishing mortality allowed under the ABC control rule is 
rather low, about 0.12 in FY2021 and 0.09 in FY2022. 
 
Table 3. 2021-2023 projections for Alternative 2 OFL and ABC, reviewed by the SSC in July 2020, 

assuming 2020 catch = 2020 ABC of 16,131 mt. Projections include assumption of fixed gear catch 
from Canada of 4,560 mt and 30 mt for US fixed gear catch. 

 

 
Table 4 has the 95% confidence bounds for SSB to help illustrate the uncertainty in these 
estimates. For 2020, there is <5% chance of the stock biomass being below 10% SSBMSY, the 
level where ABC would be set to zero based on the approved ABC control rule from 
Amendment 8. 
 

Table 4. Confidence bounds for SSB projections (95%) for OFL/ABC Alternative 2, the preferred 
alternative, for 2020-2023 (in mt). 

 SSB 2.5% 97.5% 

2020 56,375 32,491 95,686 

2021 48,841 24,479 223,528 

2022 45,921 21,619 265,820 

2023 130,616 47,883 345,095 

 

 

 

 Mobile 
Fleet F SSB P(overfishing) P(overfished) OFL ABC SSB/SSBmsy 

2020 0.243 56375 0.002 0.999 – – 0.210 
2021 0.119 48841 0.000 0.932 23423 9483 0.182 
2022 0.089 45921 0.000 0.903 26292 8767 0.171 
2023 0.077 130616 0.000 0.525 44600 11025 0.486 
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3.0 Initial Herring PDT Input  

• The PDT has provided initial input for terms and definitions required in rebuilding plans 
for overfished stocks (Table 5). 

• The PDT has prepared initial projections for strawman rebuilding alternatives:  
- Tmin (F=0) (See Table 6). 
- Ttarget (F defined by A8 ABC control rule) (See Table 7). 

• If the Committee supports it, the PDT would like to explore other possible methods for: 
1) defining recruitment in the projections; and 2) defining generation time. There may not 
be sufficient time and resources to apply different assumptions about recruitment in this 
rebuilding plan, but the PDT is interested in exploring the topic as resources are 
available. Specifically, the PDT is interested in exploring the potential use of empirical 
dynamic modeling for informing recruitment assumptions used in the projections.  

• Because Amendment 8 contemplated the use of the ABC control rule in a rebuilding plan 
if the linear decline in F between the upper and lower biomass parameters is enough to 
meet rebuilding requirements, the PDT supports application of the ABC control rule in 
this action. If the control rule is found to be sufficient, it does not seem necessary to 
develop additional alternatives. By design, a biomass-based control rule is intended to be 
robust to all resource conditions (high or low recruitment). Therefore, even if herring 
recruitment does not return to levels used in the projections, if biomass remains low in 
future years, the fishing mortality levels allowed under the Amendment 8 biomass-based 
control rule would also remain low until biomass increases.    
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Table 5 – Draft definitions for an Atlantic herring rebuilding plan (PDT strawman ideas – not final) 

Term Draft Atlantic herring rebuilding plan definitions Notes/Questions 

MSY MSYproxy = 99,400 mt  

Bmsy SSBmsy proxy = 269,000 mt  

Fmsy Fmsy proxy = 0.54  

Overfished  In 2019, SSB estimated at 77,883 mt, < MSST; therefore, the 
stock is overfished. 

 

MSST 
 

½ SSBmsy proxy =134,500 mt  

Overfishing In 2019, F estimated at 0.25, > MFMT; therefore, overfishing 
is not occurring 

 

MFMT 
 

F=0.54  

Tmin The amount of time the stock or stock complex is expected to 
take to rebuild to its MSY biomass level in the absence of 
any fishing mortality. The term “expected” means to have at 
least a 50% probability of attaining Bmsy.  
 
Using F=0 for all years, the projection when Prebuild is 50% 
is between 3-4 years (Table 6). 

 

Tmax The maximum time for rebuilding a stock or stock complex to 
its Bmsy.  
 
For herring this is 10 years. 

  

Ttarget The target time for rebuilding shall be as short as possible, 
taking into account: the status and biology of any overfished 
stock, the needs of fishing communities, recommendations 
by international organizations in which the U.S. participated, 
and interactions of the stock within the marine ecosystem. 
The time period shall not exceed 10 years, except where 
biology of the stock, other environmental conditions, or 
management measures under an international agreement to 
which the U.S. participates, dictate otherwise. 
 
If Ttarget is set using the ABC control rule approved in 
Amendment 8 the time when the stock is expected to rebuild 
is between 4-5 years (Table 7).  

The PDT plans to explore using 
different assumptions for 
recruitment. Perhaps using 
empirical dynamic modelling 
(Munch 2018). 

G Generation time is the average length of time between when 
an individual is born and the birth of its offspring.  
Based on data in assessment, the age when 50% of herring 
are mature is 3-4 years. 

The PDT also plans to explore 
calculating the age when herring 
successfully spawn based on 
equation from Thompson et al, 
1998, likely longer than 4 years. 

Frebuild 
 

Fishing mortality associated with achieving Ttarget. 
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Table 6. 2020-2032 projections for F=0, assuming 2020 US mobile ACL and 10-year average of 
Canadian and US fixed gear catch.  

 
 
Year 

Mobile  
Fleet F SSB 

P 
ofishing 

P 
ofished OFL ABC 

SSB/ 
SSBmsy 

P 
Rebuild 

2020 Bridge 0.243 56375 0.002 0.999 – – 0.210 0.000 

2021 0 0.000 52608 0.000 0.919 23424 4778 0.196 0.015 
2022 1 0.000 51742 0.000 0.888 27611 4778 0.192 0.030 

2023 2 0.000 140242 0.000 0.466 46741 4778 0.521 0.113 
2024 3 0.000 252230 0.000 0.077 72874 4778 0.938 0.442 

2025 4 0.000 352735 0.000 0.006 101136 4778 1.311 0.765 
2026 5 0.000 432901 0.000 0.000 128516 4778 1.609 0.918 

2027 6 0.000 493561 0.000 0.000 154887 4778 1.835 0.973 
2028 7 0.000 541236 0.000 0.000 176186 4778 2.012 0.991 

2029 8 0.000 575250 0.000 0.000 191316 4778 2.138 0.997 
2030 9 0.000 599721 0.000 0.000 201928 4778 2.229 0.998 

2031 10 0.000 616308 0.000 0.000 209561 4778 2.291 0.999 

2032 11 0.000 628317 0.000 0.000 214855 4778 2.336 0.999 
 
 
Table 7. 2020-2032 projections for A8 ABC control rule (preferred alternative in FW8), assuming 2020 

US mobile ACL and 10-year average of Canadian and US fixed gear catch. 

 
 
Year 

Mobile  
Fleet F SSB 

P 
ofishing 

P 
ofished OFL ABC 

SSB/ 
SSBmsy 

P 
Rebuild 

2020 Bridge 0.243 56375 0.002 0.999 – – 0.210 0.000 

2021 0 0.119 48840 0.000 0.932 23424 9483 0.182 0.012 

2022 1 0.089 45916 0.000 0.903 26276 8765 0.171 0.025 
2023 2 0.077 130282 0.000 0.525 44533 11015 0.484 0.088 

2024 3 0.417 205217 0.283 0.173 69275 55628 0.763 0.267 
2025 4 0.434 250185 0.319 0.059 85395 70736 0.930 0.425 

2026 5 0.434 274154 0.318 0.024 96851 80234 1.019 0.523 
2027 6 0.434 284632 0.319 0.014 105074 87141 1.058 0.568 

2028 7 0.434 289704 0.320 0.010 108788 90271 1.077 0.594 
2029 8 0.434 291866 0.320 0.009 110144 91409 1.085 0.602 

2030 9 0.434 293066 0.320 0.008 110768 91930 1.089 0.605 
2031 10 0.434 293108 0.320 0.008 110961 92084 1.090 0.609 

2032 11 0.434 293800 0.322 0.008 111184 92296 1.092 0.610 
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