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Initial PDT Input: 
 
Is this is a topic the Committee and Council want to consider 
alternatives for in Framework 6? 
 
If yes, what alternatives do people have in mind (Section 2.2) and 
what would the rationale be? 
 
If yes, what specific data sets would be useful to have? For example, 
sub-ACL allocation and usage by area and year? Any others? 
  
The PDT has drafted general feedback for this topic in Section 1.4. 
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1.0 BACKGROUND 
The Herring FMP requires that the total ACL (OY) be annually distributed as sub-ACLs among 
the four herring management areas: Area 1A, Area 1B, Area 2 and Area 3 (Figure 1). When the 
Atlantic herring FMP was first implemented it had initial allocations for herring management 
areas. The breakdown was a bit more complicated with the potential for an Area 2 reserve being 
allocated on top of the initial allocations, but if that is ignored the initial allocations were about 
25% for Area 1A; 15% for Area 1B; 29% for Area 2 and 22% for Area 3. The allocations and 
herring management area boundaries themselves have been adjusted over the years.  However, 
since Framework 2, specifications for fishing years 2013-2015, the sub-ACLs have been 
allocated with the same proportions for the last seven fishing years: 28.9% for Area 1A, 4.3% for 
Area 1B, 27.8% for Area 2, and 39% for Area 3.  These proportions were implemented at the 
same time that sub-ACLS were split seasonally; 0% allocated in Jan-May for Area 1A, and 0% 
for Jan-April for Area 1B.   
 
The allocation proportions used to set the 2013-2015 sub-ACLs fell within the range of options 
considered/analyzed in the draft 2013-2015 specifications document. Section 2.2.4 of 
Framework 2 details the options under consideration and Appendix III evaluates the impacts 
with respect to potential impacts on the individual herring stock components (inshore/offshore).  
The results suggested that none of the sub-ACL options considered by the Council, including the 
alternative adopted, were likely to substantially impact one stock component more than the other.  
Sub-ACLs should therefore be allocated in a way that maximizes opportunities for the fishery to 
achieve OY, while preventing overfishing and achieving other FMP objectives.  
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Figure 1 - Atlantic herring management areas (current boundaries in place since Amendment 1, 2007) 

 
 

1.1 FRAMEWORK 2 
Framework 2 is the last time the Council considered a range of options for how to distribute the 
total ACL by herring management area.  The document considered a range of six options for 
allocating sub-ACLs by area. The final proposed action was not one of the original alternatives, 
but fell within the range of options considered (column to the far right is what was adopted). 
Overall, the main intent of current approach is to avoid overexploitation of one sub-component 
of the overall Atlantic herring stock while maximizing opportunities for the fishery to achieve 
OY. 
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Executive Summary of FW2 
In general, fishing mortality on Atlantic herring is managed through the stockwide ACL (reduced 
from the overfishing limit and acceptable biological catch to address scientific uncertainty and 
management uncertainty), which is divided in to sub-ACLs that are intended to minimize risk to 
individual stock components while maximizing opportunities for the fishery to achieve OY.   
 
Distributing the stockwide herring ACL among the management areas is an allocation-based 
decision; removals of the stock complex remain controlled by the ABC.  The impacts of the sub-
ACL options on the Atlantic herring resource are therefore expected to be neutral.  Additional 
discussion to support this conclusion is provided in this document.  To consider distributive 
effects and ensure that the allocation of catch to management areas does not disproportionately 
affect one stock component over another, the Herring PDT provided a comparative sub-ACL 
analysis.  The sub-ACL options distribute the total ACL among the management areas.  The sub-
ACL analysis compares and evaluates each option under consideration with respect to potential 
impacts on the individual herring stock components.  This analysis is provided in its entirety in 
Appendix III to Framework 2. 
 
 
Herring PDT Sub-ACL Analysis – Methods 

• Population Mixing Rate 
The population mixing rate is used in the projections to split the total herring stock biomass into 
inshore and offshore stock components and to allocate herring catch to the inshore and offshore 
stock components.  This allocation is month and area-specific and based on the best available 

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 PROPOSED
2013-2015 2013-2015 2013-2015 2013-2015 2013 2014/2015 2013-2015 2013-2015

OFL (mt)
127,000

169,000 / 
136,000 / 

114,000

169,000 / 
136,000 / 

114,000

169,000 / 
136,000 / 

114,000 169,000
136,000 / 

114,000

169,000 / 
136,000 / 

114,000

169,000 / 
136,000 / 

114,000
ABC (mt) 106,000 114,000 114,000 114,000 114,000 114,000 114,000 114,000
ACL (mt) 91,200 107,800 107,800 107,800 107,800 107,800 107,800 107,800
Sub-ACL 
Area 1A 26,546 31,200 32,100 32,000 32,000 32,000 40,000 31,200

Sub-ACL 
Area 1B 4,362 5,400 9,900 5,800 10,800 5,800 5,800 4,600

Sub-ACL 
Area 2 22,146 25,900 27,800 32,000 27,000 32,000 32,000 30,000

Sub-ACL 
Area 3 38,146 45,300 38,000 38,000 38,000 38,000 30,000 42,000

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Range
Sub-ACL 
Area 1A 29.1% 28.9% 29.8% 29.7% 29.7% 29.7% 37.1% 28.9% - 37% 28.9%
Sub-ACL 
Area 1B 4.8% 5.0% 9.2% 5.4% 10.0% 5.4% 5.4% 4.8% - 10% 4.3%
Sub-ACL 
Area 2 24.3% 24.0% 25.8% 29.7% 25.0% 29.7% 29.7% 24% - 29.7% 27.8%
Sub-ACL 
Area 3 41.8% 42.0% 35.3% 35.3% 35.3% 35.3% 27.8% 27.8% - 42% 39.0%
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information about when/where/how the inshore and offshore components of the stock complex 
are distributed throughout the fishing year. 
 
In the previous analyses (2010-2012 specifications), the population mixing rate was drawn from 
a triangular distribution based on the best three sources of information about stock component 
distribution and the proportion of total stock biomass represented by the inshore stock 
component (0.10 (acoustic survey), 0.13 (morphometric study numbers) and 0.30 (distribution of 
survey biomass)).  These were values discussed in the 2006 TRAC Assessment (see also Table 
62 in 2010-2012 specifications). 
 
The Herring PDT updated the time series of spatial distribution of the NEFSC survey biomass, 
one of the three sources of information identified above.  Evaluation of the survey data from 
2000-2011 suggests that population/stock component mixing rates may be more variable and that 
the inshore stock component may represent a larger proportion of the total biomass.  Based on 
this information, the Herring PDT determined that the population mixing rate would be drawn 
from a uniform distribution (0.10 – 0.90) in each model simulation.  This results in an average 
proportion for the inshore stock component of 0.5 (50% of total biomass), close to the 2002-2011 
observed average; it also covers the range of proportions seen in Area 1 (0.18 to 0.86). 
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• Summer Mixing Rate 
The summer mixing rate is used for allocating catch to inshore and offshore stock components 
only in Area 1A during the months April-July.  Based on the best available information, the 
summer mixing rate remains a random draw from a uniform distribution over the range 0.2 to 0.8 
in this analysis (same as 2010-2012 herring specifications).  It is only used for allocating catch to 
inshore and offshore components. 
 
 

• Proportion of Herring Catch by Month/Management Area 
The Herring PDT updated the proportion of Atlantic herring catch by month and management 
area for 2000-2011 based on VTR data (VTR-reported catch).  Due to the variability of catch 
distribution between the years, the simulated proportion of catch by month in this analysis is 
applied from a random draw during the 2000-2011 period (see tables with monthly catch 
proportions in Appendix III of this document).  The monthly proportion of catch for all months 
in the year drawn is applied to all management areas for each simulation. 
 
The 2013-2015 Atlantic herring fishery specifications also consider seasonal splits for some 
management area sub-ACLs (splits were considered for Areas 1A, 1B, and 2).  The splits may 
alter the monthly distribution of catch by area.  A “synthetic proportion” of catch by area and 
month was constructed to reflect the seasonal sub-ACL splits under consideration.  For example, 
January and February were set to contain 50% of Area 2 catch, based on observed proportion of 
catch in those months compared to total January-February catch in Area 2.  Proportions for catch 
for March-December were constructed by estimating the proportion of catch for each of those 
months compared to total catch in those months for the same years.  Tables showing the 
synthetic proportions used to incorporate the proposed sub-ACL splits can be found in the full 
analysis provided in Appendix III of this document. 
 
For each of the 10,000 simulations, the mixing rates described above are applied to monthly 
catch by management area and assigned to either the inshore or offshore stock components.  The 
monthly catch that result from the simulation are then summed to derive an annual total removal 
for each stock component (inshore/offshore).  The stock component total removal can be used to 
generate an annual relative exploitation ratio when it is compared to the projected stock 
component biomass (catch:biomass ratio). 
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• New Brunswick Weir Catch 
All catch of Atlantic herring from the New Brunswick (NB) weir fishery is assumed to come 
from the inshore component of the Atlantic herring stock complex.  The Herring PDT updated 
NB weir catch and applied a random draw to the 2002-2011 time series (most recent ten years) in 
the model similar to previous analyses (see 2010-2012 herring specifications).  The New 
Brunswick weir fishery catch does not exhibit a statistically significant trend during the 2002-
2011 period. (Can update through 2018 if needed). 
 

• OFL Ratio and Relative Exploitation 
The catch: biomass ratio for each stock component that is generated by the sub-ACL analysis 
equates to a relative exploitation rate (a proxy for fishing mortality).  For comparative purposes, 
the catch:biomass ratio for the Atlantic herring stock complex was determined using OFL: 
projected January 1 biomass from the SAW 54 assessment (Table 1).  This ratio approximates a 
proxy exploitation rate associated with fishing at FMSY for the total Atlantic herring stock 
complex.  The ratio of inshore catch to January 1 inshore biomass can be considered as proxy 
for the exploitation rate because all ages are fully selected by the fishery.  This ratio (i.e., 
relative exploitation rate), however, is largely influenced by selectivity and assumptions about 
natural mortality.  A detailed assessment of the relationship between FMSY and relative 
exploitation, as well as the differences between January 1 biomass and SSB (end of the year), is 
provided in the 2010-2012 herring fishery specifications document. 
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Table 1  OFL, Projected January 1 Herring Stock Biomass, and Ratio of OFL to Biomass (Relative 
Exploitation) 

Year OFL (mt) Jan 1 Biomass (mt) Ratio 
OFL:Biomass 

2013 169,000 1,224,000 0.138 
2014 136,000 1,079,000 0.126 
2015 114,000 954,377 0.119 

 
 
For each sub-ACL option that is simulated in this analysis, the catch: biomass ratio is generated 
for the inshore and offshore stock components and compared to the OFL ratio for the herring 
stock complex in each year (2013-2015).  The proportion of total simulations that result in ratios 
above the OFL ratio is provided as a basis for comparison between sub-ACL options.  Without 
separate reference points for the individual stock components, the probability of exceeding the 
FMSY target for the stock complex provides a reasonable proxy for overfishing.  Note that the 
probability of exceeding the FMSY target for the total Atlantic herring stock complex is 0.5 in 
2015 (see Section ??? in FW2). 
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1.2 TRENDS IN SUB-ACL ALLOCATIONS AND LANDINGS 
Herring catch limits have declined over time since the FMP was implemented in 1999 (Figure 2).  
The first reduction was in 2006, followed by another relatively large reduction starting in 2010.  
The total catch limit has been over 1000,000 mt in more recent years, 2013-2018.  
 
Figure 2 - Allocation by area per year (1999-2018) in mt. 

 
 
 
The proportions of total catch by area have been relatively consistent over time (Figure 3).  The 
original proportions were based on what is known about the distribution of spawning 
components. Over the years the proportions have changed in one direction or the other.  The 
specifications package for 2010-2012 and 2013-2015 considered a wider range of allocation 
proportions (some as high as 58% for Area 1A) but the Council has maintained the proportions 
relatively consistent over time.   

• Area 1A started under 30% in 1999, increased to 35% in 2000-2005, was 40% in 2006, 
and has been about 30% since 2007.  When the TAC was reduced in 2007 Area 1A was 
reduced due to lower survey trends in the GOM. 

• Area 1B has been very consistent over time, it started at 15% for year 1 under the FMP, 
then 6-7% until 2009, and 3-5% from 2010-2018. 

• Area 2 started just under 29% through 2005, then 20% in 2006 and increase back to 
almost 30%. 

• Area 3 also started at 29% in 1999 and that allocation remained through 2003, then it 
was set at 33% for several years, then 38-42% since. 
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Figure 3 - Percent of total ACL allocated per area (1999-2018) 

 
 
 
In 2018, upon considering a request from the Council, NOAA Fisheries implemented an in-
season action to reduce herring sub-ACLs for the remainder of the 2018 fishing year.  The intent 
was to prevent overfishing and lessen the impact of inevitable reductions for 2019-2021 based on 
assessment projections.  The Council suggested that the management area sub-ACLs should 
reflect 2017 fishing activity to the extent possible, noting that Area 2 should be higher because 
2018 fishing in that area had already exceeded the 2017 level.  NOAA Fisheries reduced the 
catch limits in late August using area proportions relatively similar to the Councils suggestion to 
reflect 2017 activity. Aside from this fishing year, the sub-ACL allocations have been the same 
proportions since 2013. 
 
 

1.3 INPUT PROVIDED DURING 2019 IN-SEASON ADJUSTMENT 
NMFS received several comments with recommendations for adjusting the sub-ACL proportions 
for FY2019.   
 
NMFS will provide summary of input that came in – about 5 or so comments provided 
suggestions for different sub-ACL allocations, rationale will be included if provided. 
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1.4 INITIAL PDT INPUT FOR 2019-2021 ACTION 
1. Fishery independent indices such as the federal trawl survey, federal acoustic survey, MA 

state survey, and ME inshore survey can be summarized to help evaluate any 
inshore/offshore trends in herring biomass.  The PDT could potentially update these 
indices through 2018; they would be useful for evaluating trends, but not for setting 
appropriate removals by area.   

2. It is generally agreed that some sub-structure exists within the overall herring stock 
complex, and while it is not yet known what the precise sub-components are, what the 
mixing rates are, etc., it is generally agreed that it would not be desirable to remove all 
herring catch from one area.   

3. Because it is believed that sub-components of herring mix in different areas and seasons, 
it is important to keep in mind that a reduction of effort in one area (e.g. reduced quotas 
in Area 1A in the summer), may actually translate into beneficial impacts for both 
inshore and offshore stock components since a large portion of the offshore sub-
component is believed to be mixed with the inshore component in the Gulf of Maine in 
the summer when most fishing takes place.  

4. Herring management area boundaries are based primarily on biological information 
evaluated in Framework 2, while dated it is still the best available information available, 
and modifying boundaries should not be driven by economic policies. 

5. The 2018 stock assessment explored a stock synthesis model that considered sub-
components of the herring stock, but results are not trustworthy at this stage; more work 
is needed before results can be used. An appendix describing the model and preliminary 
results is available in the 2018 assessment document. 

6. Management measures impact fleet behavior and catch by season and area. It will be 
important to consider those impacts if this action includes alternatives to modify how 
sub-ACL are allocated, especially if they are based on actual harvest trends by area. 

7. If the Council develops alternatives for this topic in this action the PDT would likely 
complete sub-ACL simulation analyses similar to the work done in Framework 2. Similar 
assumptions about the size of sub-components, mixing rates, and seasonality would need 
to be made since there is no new information to suggest they should be modified.  It 
would still be a substantial amount of work to recreate the simulations from Framework 2 
since that code is not readily available; current PDT members would need to redevelop.     
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2.0 MANAGEMENT ALTERNATIVES THAT COULD BE CONSIDERED 

2.1 NO ACTION 
The total ACL would be divided among the herring management areas using the same 
proportions that have been used in the last few herring actions (in-season adjustment for fishing 
year 2019, specifications for fishing years 2016-2018, and specifications for 2013-2015).  The 
proportions are:  28.9% for Area 1A; 4.3% for Area 1B, 27.8% for Area 2, and 39.0% for Area 3.  
 
Rationale: Separating the total ACL into sub-ACLs for each herring management area is 
intended to minimize risk to individual stock components while maximizing opportunities for the 
fishery to achieve OY.  The Herring PDT provided a comparative sub-ACL analysis in 
Framework 2 to consider distributive effects and ensure that the allocation of catch to 
management areas does not disproportionately affect one stock component over another.  The 
results of the simulation and comparison of the sub-ACL options suggested that none of the sub-
ACL options considered in Framework 2, including the final proposed allocations, are likely to 
substantially impact one stock component more than the other (inshore/offshore).   
 

2.2 OTHER IDEAS?  
What would rationale be? 
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