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4.0 DRAFT ENVIRONMENTAL IMPACTS  

4.1 SUMMARY OF ABC CONTROL RULE IMPACTS (MSE 
ANALYSIS) 

 
See Document #7 sent out with meeting materials. 
 

Since the mailing, the PDT has completed additional analyses of MSE results for several 
elements that were not previously included.   

• Decision support table for the metric: proportion of years biomass is greater than 0.3 of 
unfished biomass and less than 0.75 of unfished biomass. 

• Decision support table for the metric: stationarity or streakiness. 
• Updated table with summary rankings across all metrics (Table 1 of Document #7). 
• Summary of results for the 25th and 75th percentiles, not just the means that were 

presented in previous decision support tables. 

 

In addition, some additional background information has been provided below about the eight 
operating models used in these analyses. They vary in terms of assumptions about growth, 
assessment bias, and productivity of herring.  

 
Table 1 – Operating models used in Herring MSE to evaluate uncertainties 
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4.1.1 Proportion of years biomass is greater than 30% of unfished biomass and less 
than 75% of unfished biomass 

• For this metric, the higher the value the better the performance; higher values mean 
herring biomass is expected to be a relatively high fraction of unfished biomass in most 
years, but not more than 75% of unfished biomass, which is not expected to have 
additional benefits to the ecosystem.   

• Overall, Alternative 4F ranks the highest with Alternative 4E and 2 not far behind.  For 
most operating models Alternative 4F maintains herring biomass within 30%-75% of 
unfished biomass over 60% of the time.  It falls to closer to 40% under operating models 
E and F.    

• Alternative 2 ranks very high for this metric, except for operating models C and D, which 
pull the overall rank of this alternative behind Alternatives 4F and 4E.   

• Alternative 1 ranks the lowest across most operating models for this metric, meaning 
estimated biomass is outside the target range of unfished biomass in the majority of 
years.   
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Figure 1 – Summary results for metric “% years biomass between 30-75% unfished biomass” for ABC 
control rule alternatives across all eight operating models developed for Herring Amendment 8 MSE 

Units are in terms of estimated biomass relative to the estimate of unfished biomass for that operating model, a 
value of 0.20 means that estimated biomass is expected to be above 30% of unfished 20% of the time.   
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4.1.2 Stationarity or streakiness 
• For this metric, the higher the value the better the performance; higher values mean the 

system is in a stable equilibrium or a good year is equally likely to be followed by a good 
or bad year.  A lower value implies the system is not is a stable equilibrium, a good year 
is more likely to be followed by a good year, and a bad year is more likely to be followed 
by a bad year.   

• Overall, Alternative 2 ranks the highest; revenue generated from one year less likely to be 
influenced by yields from the previous year.   

• Overall, the performance is somewhat similar across alternatives, within 10-20% in most 
cases across operating models. 
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Figure 2 – Summary results for metric “stationarity” for ABC control rule alternatives across all eight 
operating models developed for Herring Amendment 8 MSE 

Units are in terms of proportion of years the system is in a stable equilibrium.  
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4.1.3 Summary of metric by metric results 
Table 1 in the document previously mailed out has been updated to include the results for two 
metrics that were not available sooner: proportion of years biomass is greater than 30% and less 
than 75% of unfished biomass and revenue stationarity.  The overall rankings of the alternatives 
across all metrics and operating models has been included below.  
Table 2 – Summary of MSE results by metric and rank of Amendment 8 ABC control rule alternatives 
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4.2 BIOLOGICAL IMPACTS ON THE HERRING RESOURCE 

4.2.1 Atlantic herring ABC control rule 

4.2.1.1 ABC control rule shape 
The overall biological impacts of the ABC control rule alternatives on the herring resource can 
be evaluated using the summary table of MSE results for the herring resource VEC (Figure 3).  
The metrics that have been identified to best represent the herring resource are: Proportion of 
years B<Bmsy, Probability of overfished, SSB relative to unfished biomass, proportion of years 
biomass is 30-75% of unfished biomass, surplus production, and proportion of years overfishing 
occurs. 
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Figure 3 – Summary of the metrics that are indicators of potential impacts on the valued ecosystem metric – 
herring resource  
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4.2.1.1.1 Alternative 1 - Interim Control Rule – Policy used in recent specification 
setting processes (fishing years 2013-2018) (No Action) 

If this alternative is selected, the ABC control rule used for the last two specification cycles, or 
six fishing years (2013-2018), would be used.  The interim or sometimes called “status quo” or 
“default” 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%.  

Overall, the No Action ABC control rule is expected to have generally positive impacts on the 
herring resource. The No Action control rule used for the last six years has prevented 
overfishing, the stock is not overfished, and it has helped maintain sufficient biomass to support 
above average recruitment in recent years.  Estimated biomass is well above Bmsy; the most 
recent updated stock assessment estimated biomass at over 600,000 mt, about twice the SSBmsy 
of 311,145 mt.  As with most fisheries, there is some uncertainty in the assessment and fishery 
projections; therefore, the impacts may be low positive if the assessment is overly optimistic and 
biomass is actually lower than estimated levels.  A retrospective pattern re-emerged when 
updating the assessment model in 2015, 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. As a result, the assessment review panel 
applied a retrospective adjustment to the SSB and F values for the terminal year, and even with 
those adjustments, the Atlantic herring stock complex remains above the biomass target and 
below the fishing mortality threshold (Error! Reference source not found., Error! Reference 
source not found.).   
The interim control rule has been used on a relatively short term scale, three years at a time. The 
long-term benefits of this control rule for the herring resource are more uncertain, and may 
not be as positive under other scenarios, i.e. when abundance is decreasing.  Compared to other 
alternatives under consideration, the long term benefits on the herring resource of this alternative 
are estimated to be lower.    

It is important to note that the status of the herring resource is not exclusively generated by the 
ABC control rule used.  There are other factors that likely have an even greater influence on 
herring biomass, including environmental factors such as primary production, water temperature, 
etc., that are unaffected by the ABC control rule used to set fishery catch levels. These factors 
will continue to play a large part in the overall herring abundance, regardless of the ABC control 
rule established.  For example, the current resource conditions with biomass over two times 
Bmsy are not likely to persist, regardless of the control rule selected.  There is a high degree of 
variability in this system.  The MSE analyses prepared for this action does consider a wide range 
of operating models, or potential states of nature, to help evaluate the uncertainties in the system.  
These analyses enable the Council to assess the performance of different control rule alternatives 
under various assumptions of natural mortality, growth, and overall assessment bias.  While a 
wide range of operating models have been considered, they still may not reflect the range of 
actual states of nature.         

The MSE analyses do provide direct quantitative information about the potential long-term 
impacts of different control rule alternatives on the herring resource, as well as other valued 
ecosystem components (VECs).  Because the interim control rule as defined does not have 
parameters that enable it to be included in the MSE model (i.e. not fishing mortality limit or 
defined biological parameters), it could not be integrated into the MSE model.  Therefore, a 
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modified control rule was developed to approximate the average performance of the No Action 
interim control rule in recent years (Strawman A).  Strawman A is a proxy for the No Action 
ABC control rule, and for analysis purposes, the other ABC control rule alternatives in this 
action will be compared to that option to illustrate how other control rules compare to the 
average performance of the No Action ABC control rule.      

4.2.1.1.1.1 Sub-option that would implement the interim control rule as 
approximated by its average performance in recent years (Strawman A)  

Application of the Interim Control Rule, No Action, over the last six fishing years (2013-2018) 
has resulted in an average annual fishing mortality rate equal to 90% of Fmsy.  Choosing this sub-
option would modify No Action (the interim control rule where ABC is set at a value that has a 
50% probability of exceeding Fmsy in year three) with a control rule that uses an upper biomass 
parameter equal to 0.5 for the ratio of SSB/SSBmsy, a maximum fishing mortality rate equal to 
90% of Fmsy, and no fishery cutoff.  These parameters were selected to perform as the No Action 
ABC control rule has performed on average over the last six years, but are more compatible with 
MSE modeling and long term projections compared to the current No Action control rule.    

Section 4.2.1.1 summarizes the potential long-term impacts of the ABC CR alternatives for the 
herring resource valued ecosystem component (Figure 3).  For the most part, Alternative 1 does 
not perform as well as the other alternatives for these metrics.  For example, the proportion of 
years that the resource is expected to be overfished or experience overfishing is higher for this 
alternative compared to the others.  Under some resource conditions, the probability of the 
herring resource being overfished is 5-10%, but under other conditions it is as high as 50%.  The 
proportion of years that overfishing may occur is higher, about 35-75% of the time using this 
control rule under a variety of resource conditions. This alternative does not perform as well as 
other alternatives for the metrics related to unfished biomass or surplus production. 

In the short-term, there is not much difference between the ABC CR alternatives in terms of the 
estimates of herring SSB (Figure 23 in Document #7).  Alternative 1(Strawman A) does have 
lower estimated SSB than the other alternatives considered, but the differences are relatively 
small.  SSB is more affected by the level of recruitment, compared to which ABC CR is used; 
SSB is very high under recent conditions for all the ABC CR alternatives, and SSB is very low 
for all of the alternatives when recruitment is poor (1980).  Overall, the relative differences 
between the ABC CR alternatives is small in terms of estimated SSB.  Alternative 2 (Strawman 
B) has slightly higher estimates than the other alternatives for SSB under all of the recruitment 
scenarios, and higher under medium recruitment (1995 conditions).   
In summary, low positive impacts on the herring resource are expected from Alternative 1 in 
the long-term, but the positive impacts are not as high as some of the other alternatives under 
consideration.  In the short-term, Alternative 1 is expected to have low positive impacts on the 
herring resource, but again not as high as other alternatives under consideration.      

4.2.1.1.2 Alternative 2 – Maximum fishing mortality of 50% Fmsy and fishery cutoff 
when biomass less than 1.1 of SSB/SSBmsy (Strawman B)   

If this alternative is selected, ABC is set as a function of biomass (biomass based), the upper 
biomass parameter equals 2.0 for the ratio of SSB/SSBmsy, maximum fishing mortality is set at 
50% of Fmsy, and this control rule includes a fishery cutoff when biomass is less than 1.1 for the 
ratio of SSB/SSBmsy. 
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This alternative constrains ABC more than all the other alternatives under consideration because 
the values used to define the control rule parameters.  A lower biomass parameter of 1.1 means 
that there is no fishery (ABC=0) unless estimated biomass is greater than SSBmsy. This 
alternative also constrains fishing mortality so that it is never more than 0.5, or 50% of Fmsy; 
furthermore, fishing mortality can only reach 0.5 if biomass is twice SSBmsy (similar to the 
level of biomass estimated in the last assessment).  Otherwise, fishing mortality rates are lower 
than 0.5.  In general, this control rule alternative is expected to have positive impacts on the 
herring resource compared to No Action and Strawman A, especially if biomass is overestimated 
(biased assessment).   

Section 4.2.1.1 summarizes the potential long-term impacts of the ABC CR alternatives for the 
herring resource valued ecosystem component (Figure 3).  For the most part, Alternative 2 ranks 
the highest in terms of performance for the metrics that illustrate potential impacts on the herring 
resource.  Except for the metric that evaluates surplus production, Alternative 2 consistently 
ranks the highest across all operating models for lower probabilities of overfished and 
overfishing, and higher proportion of biomass relative to unfished biomass.  The models estimate 
that this control rule has less than a 5% chance of overfishing under some operating models, and 
20-25% under other conditions.  And the probability of the stock becoming overfished is 
essentially zero, up to only 6% for one of the operating models.  Similarly, the proportion of 
years that biomass is expected to be less than Bmsy is relatively low across all operating models.  
In addition, Alternative 2 ranks the highest for the metric that measures SSB relative to unfished 
biomass; it consistently has the highest results for all operating models, about 35 – 70% SSB 
relative to unfished SSB.    

The PDT discussed that there is likely a limit to the potentially positive impacts of high herring 
biomass.  Herring biomass has been relatively high recently and there is some evidence of 
reduced herring size at age (NEFSC 2012, Figure A1-9, Table A1-13, Table A1-14).  Declines in 
herring weight and size-at-age have been drastic recently, as average herring weight has declined 
by 55% between 1981 and 2010.  The herring population in the Gulf of Maine show a strong 
inverse relationship between the number of adult herring and mean length-at-age, with 
indications that this relationship is a function of overall herring stock numbers (Melvin and 
Stephenson, 2007).  If herring biomass nears carrying capacity there could be potentially 
negative biological impacts on the ecosystem as well, including impacts on the herring stock 
itself, other prey that compete with herring, and some predator species that rely on herring 
condition, not just herring abundance (e.g. tuna).  This issue may be investigated further at the 
upcoming herring assessment in 2018.  In the meantime, the positive impacts of higher herring 
biomass may be limited, and may not increase indefinitely with increasing biomass.  

In the short-term, there is not much difference between the ABC CR alternatives in terms of the 
estimates of herring SSB (Figure 23 in Document #7).  SSB is more affected by the level of 
recruitment, compared to which ABC CR is used; SSB is very high under recent conditions for 
all the ABC CR alternatives, and SSB is very low for all of the alternatives when recruitment is 
poor (1980).  Overall, the relative differences between the ABC CR alternatives is small in terms 
of estimated SSB.  Alternative 2 (Strawman B) has slightly higher estimates than the other 
alternatives for SSB under all of the recruitment scenarios, and higher under medium recruitment 
(1995 conditions).   



14 

In summary, positive impacts on the herring resource are expected from Alternative 2 in the 
long-term, and for this VEC, this alternative out performs the other alternatives under 
consideration.  In the short-term, Alternative 2 is expected to have positive impacts on the 
herring resource, and again has higher estimates of SSB than the other alternatives under 
consideration.      

4.2.1.1.3 Alternative 3 – Control rule parameters defined upfront 
This alternative is based on defining the parameters that dictate the shape of the control rule 
upfront.  The recommended values are: 0.3 for the lower biomass parameter, 0.7 for the upper 
biomass parameter, and setting the maximum fishing mortality at 0.9, or 90% of Fmsy.  
Compared to Strawman A, the alternative developed to perform as the No Action control rule has 
on average in recent years, this alternative has the same maximum fishing mortality (90% Fmsy), 
but other parameters are generally more conservative including a fishery cutoff at 0.3 and an 
upper biomass threshold that starts to reduce F when biomass falls below 70% of Bmsy.  While 
these two elements were added to provide additional constraints on ABC if biomass falls below 
certain levels, these modifications do not seem to have much effect on the long-term biological 
impacts, thus the impacts are generally neutral compared to Strawman A and No Action.   

Section 4.2.1.1 summarizes the potential long-term impacts of the ABC CR alternatives for the 
herring resource valued ecosystem component (Figure 3).  For the most part, Alternative 3 does 
not perform as well as the other alternatives for these metrics; it performs slightly better than 
Alternative 1 for most of the metrics that highlight potential impacts on the herring resource.    
For example, the proportion of years that the resource is expected to be overfished or experience 
overfishing is generally higher for this alternative compared to the others, and this alternative 
ranks slightly better than Alternative 1.  Under some resource conditions, the probability of the 
herring resource being overfished is 4-10%, but under other conditions it is as high as 40%.  The 
proportion of years that overfishing may occur is higher, about 30-65% of the time using this 
control rule under a variety of resource conditions. This alternative does not perform as well as 
other alternatives for the metrics related to unfished biomass or surplus production.  

In the short-term, there is not much difference between the ABC CR alternatives in terms of the 
estimates of herring SSB (Figure 23 in Document #7).  Alternative 3 does have lower estimated 
SSB than most of the other alternatives considered, but the differences are relatively small.  SSB 
is more affected by the level of recruitment, compared to which ABC CR is used; SSB is very 
high under recent conditions for all the ABC CR alternatives, and SSB is very low for all of the 
alternatives when recruitment is poor (1980).  Overall, the relative differences between the ABC 
CR alternatives is small in terms of estimated SSB.  Alternative 3 has slightly higher estimates 
than Alternative 1 (Strawman A) for one of the medium biomass estimates (1986), but 
essentially the same for the other resource scenarios.  For the most part, the biomass estimates 
for Alternative 3 are lower than all the other alternatives under consideration.   

In summary, low positive impacts on the herring resource are expected from Alternative 3 in 
the long-term, but the positive impacts are not as high as some of the other alternatives under 
consideration.  Overall, the expected impacts are likely similar to Alternative 1 (Strawman A), as 
well as the No Action alternative.  In the short-term, Alternative 3 is expected to have low 
positive impacts on the herring resource, but again not as high as other alternatives under 
consideration and short-term biomass does not seem to be very affected by the ABC CR applied.      
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4.2.1.1.4 Alternative 4 - Control rule alternatives based on desired performance of 
specific metrics identified in the Management Strategy Evaluation process  

This set of control rule alternatives is based on the desired performance for a handful of primary 
metrics identified by the Council.  The primary metrics used to identify this range of six 
performance based alternatives are: 1) constrain %MSY to be 100%, with an acceptable level as 
low as 85%; 2) variation in annual yield set at a preferred level <10%, acceptable level as high as 
25%; 3) probability of overfished set at 0%, with an acceptable level as high as 25%; and 4) 
probability of herring closure (ABC=0) set between 0-10%. 

These control rules fall between Alternative 1 (Strawman A), the alternative developed to 
perform as the No Action control rule has on average in recent years, and Alternative 2 
(Strawman B).  The overall performance of these six control rules, in terms of potential 
biological impacts on the herring resource, is positive, and the overall impacts are similar to each 
other.  They may have slightly more positive impacts than Strawman A, and in some cases 
slightly less positive impacts on the herring resource compared to Alternative 2 (Strawman B).  

Section 4.2.1.1 summarizes the potential long-term impacts of the ABC CR alternatives for the 
herring resource valued ecosystem component (Figure 3).  For the most part, the six control rules 
under Alternative 4 (4A – 4F) perform better than some alternatives (Alternative 1 and 3) and not 
as high as Alternative 2.  After Alternative 2, Alternative 4F ranks next in terms of performance 
of metrics that illustrate potential impacts on the herring resource.  Alternative 4E and 4F have a 
lower maximum fishing mortality rate than Alternatives 4A – 4D, 0.6 compared to 0.7.  
Alternative 4F starts to reduce fishing mortality earlier than Alternative 4E, when biomass is 
equal to Bmsy compared to 70% of Bmsy for Alternative 4E.  These aspects of the shape likely 
lead to slightly better performance for metrics that focus on herring resource impacts.   

The proportion of years that the resource is expected to be overfished or experience overfishing 
is generally higher for this series of alternatives compared to Alternative 2, but lower compared 
to Alternatives 1 and 3.  Alternatives 4E and 4F have zero probability for overfished under half 
of the operating models, and relatively low probability for the other half, 8-16%.  The proportion 
of years that overfishing may occur is higher, about 20-60% for Alternatives 4E and 4F, and 30-
80% for Alternatives 4A- 4D.  The results for biomass relative to unfished biomass are very 
similar for these alternatives and stable across operating models, ranging from 20-50% 
depending on assumed resource conditions.  Alternative 4D actually ranks higher than all other 
alternatives for the surplus production metric, but overall the results are very similar for this 
metric and are more driven by operating model than control rule alternative.   
In the short-term, there is not much difference between the ABC CR alternatives in terms of the 
estimates of herring SSB (Figure 23 in Document #7).  Alternatives 4E and 4F have slightly 
higher estimates of SSB than Alternatives 4A-4D, but the differences are very small, and 
generally similar to the other alternatives under consideration.  SSB is more affected by the level 
of recruitment, compared to which ABC CR is used; SSB is very high under recent conditions 
for all the ABC CR alternatives, and SSB is very low for all of the alternatives when recruitment 
is poor (1980).  Overall, the relative differences between the ABC CR alternatives is small in 
terms of estimated SSB.  Alternative 4 options have slightly higher estimates than Alternatives 1 
(Strawman A) and Alternative 3, and equal or slightly lower estimates of SSB compared to 
Alternative 2.   
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In summary, positive impacts on the herring resource are expected from Alternatives 4A – 4F 
in the long-term, and the positive impacts are not as high as Alternative 2 in some cases, and 
generally higher than both Alternatives 1 and 3.  Alternatives 4E and 4F may have slightly 
higher positive impacts than Alternatives 4A – 4D for some metrics, but the differences are 
relatively small.  In the short-term, Alternatives 4A – 4F are expected to have positive impacts 
on the herring resource, again potentially not as high as Alternative 2, and potentially slightly 
higher than Alternatives 1 and 3 but short-term biomass does not seem to be very affected by the 
ABC CR applied.      

4.2.1.2 ABC control rule timeframe 

4.2.1.2.1 ABC timeframe Alternative 1 – Set ABC at the same level for three years 
(No Action) 

The ABC control rule would be used to set ABC at the same level for three years (consistent 
value in mt for three years at a time).  In general, the primary impacts of setting ABC at the same 
value for three years, compared to allowing ABC to fluctuate annually is that there is obviously 
more stability in yields from year to year when the ABC is kept the same.  However, ABC may 
need to be adjusted by more when the next three year cycle is set.  With more stability, there is 
usually a cost in annual yields, ABCs are generally a bit lower when set three years at a time 
compared to setting ABCs annually.   

This MSE considered several different options for an ABC control rule timeframe; annual ABCs, 
setting ABC at the same level for three years, and setting ABC at the same level for five years. 
The Council decided to only consider annual and 3-year ABC timeframe alternatives, so the 
results for 5 years are not important to consider in this action, but are shown in the figures below.  
Overall, the impacts on the herring resource are relatively small when setting ABC for one year 
versus three.  Figure 4 shows that for ABC CR Alternative 1 (Strawman A) and Alternative 2 
(Strawman B), when you go from setting ABC annually (red) to three years at once (blue), there 
is a slight reduction in the ratio of SSB to unfished biomass, but there is essentially no 
difference.  The mean results for two operating models with high herring production are shown 
(circles), and two with low herring production (triangles) are shown in the figures below.  The 
operating model has a larger effect on the ratio of SSB/unfished biomass than the ABC 
timeframe of one or three years (distance between the circles and triangles is larger than the 
difference between the red and blue box).    

The results are a bit more pronounced for the metric that evaluates the frequency SSB falls below 
30% of unfished biomass.  Figure 5 shows the frequency SSB falls below 30% unfished for 
Alternative 1 (left) and Alternative 2 (right) for the different time periods – setting ABC annually 
(red), three years (blue), and five years (yellow).  The results are again relatively similar in terms 
of changes in frequency that SSB falls below 30%, especially for Alternative 1.  When 
Alternative 2 is set for 5 years at a time the frequency biomass falls below 30% unfished is 
increased from about zero to almost 20% for some of the operating models.  

Overall, the impacts on the herring resource may be slightly low negative when ABC is set at the 
same value for three years at once compared to setting ABC annually, but the differences are 
relatively small.       
Tradeoff plots for some of the MSE metrics have been developed to compare the potential 
impacts of setting ABC with annual application, or a stable value for three years at one time.  
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Figure 4 – Example tradeoff plot comparing annual (red), three year (blue), and five year (yellow) ABC 
control rule timeframes for Alternative 1 (Strawman A) on left and Alternative 2 (Strawman B) on right. 

Metrics being compared are: ratio of yield/MSY and biomass/unfished biomass 

  

 

Figure 5 – Example tradeoff plot comparing annual (red), three year (blue), and five year (yellow) ABC 
control rule timeframes for Alternative 1 (Strawman A) on left and Alternative 2 (Strawman B) on right. 

Metrics being compared are: ratio of yield/MSY and frequency SSB falls below 30% unfished biomass 

  

  

Alternative 1 (Strawman A) Alternative 2 (Strawman B) 

Alternative 1 (Strawman A) Alternative 2 (Strawman B) 



18 

4.2.1.2.2 ABC timeframe Alternative 2 – Set ABC for three years with annual 
application of control rule 

The ABC control rule would be used to set ABC every three years, but ABC would not be the 
same value.  Each year the ABC value could change.  ABC would be set each year based on the 
most recent herring assessment and short-term projections.  Figure 4 and Figure 5 illustrate that 
there may be very small positive impacts on the herring resource by setting ABC annually; the 
frequency that biomass falls below 30% unfished is slightly lower for the annual alternative (red) 
compared to three years (blue). The ratio of SSB/unfished SSB is essentially the same for both 
alternatives whether ABC is set for 1 or 3 years.  Any positive impacts are expected to be minor, 
because the differences are very small.          

4.2.1.3 Expand the list of frameworkable items to include modifications to ABC control 
rule 

4.2.1.3.1 Modifications to ABC control rule should be done by Amendment 
(Alternative 1 - No Action) 

If the Council wants to modify the ABC control rule set by this action, an amendment would 
need to be initiated to consider potential modifications.  Future specification packages or 
frameworks could set herring specifications, but they would be limited to use the control rule 
adopted by this action.      

The type of action used to alter the provisions of a fishery management plan has important policy 
implications in terms of the process the Council uses to achieve its objectives. An amendment 
process is typically longer, and involves more scoping, both of which allow additional 
opportunities for public input. On the other hand, similar environmental review requirements are 
present regardless of whether an amendment or framework is developed, and the level of NEPA 
analysis (categorical exclusion, EIS, EA) is an independent decision from the type of action 
(framework or amendment). Overall, the alternatives in this section are administrative, and do 
not have direct impacts on the herring resource, positive or negative.  It is expected that either 
the No Action ABC control rule, or any of the alternatives under consideration have low positive 
to positive impacts on the herring resource.  Therefore, even if the No Action control rule, or a 
new control rule adopted in this action, is in place for several years while the Council develops 
an amendment to modify it, the risks of negative impacts on the resource during developments of 
a subsequent amendment are limited.  

4.2.1.3.2 Expand the list of frameworkable items to include modifications to ABC 
control rule (Alternative 2) 

If selected, the Council could consider modifying the Herring ABC control rule by framework 
action.  Note there are two sub-options to consider for this alternative.  Sub-option 1 would 
prohibit changes being made to the biological parameters of the ABC control rule via framework 
action.  If the Council wants to modify any aspect of the CR definition, an amendment would 
need to be developed.  Sub-option 2 would enable the Council to modify the biological 
parameters and other aspects of the ABC control rule by framework.   

Again, the alternatives in this section are administrative, and do not have direct impacts on the 
herring resource, positive or negative. This alternative may enable a modification to the control 
rule to occur somewhat faster adding flexibility to potentially be more responsive to resource 
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needs, but there are still similar opportunities for public input and analysis requirements that 
would incorporate evaluation of potential impacts on the herring resource. 

4.2.1.3.3 Expand the list of frameworkable items to include modifications to ABC 
control rule and also enable those changes via specifications package 

If selected, the Council could consider modifying the Herring ABC control rule in a 
specifications package. This is the most flexible alternative and also has two sub-options. Sub-
option 1 would prohibit changes being made to the biological parameters of the ABC control rule 
via specifications process.  If the Council wants to modify any aspect of the CR definition, a 
different vehicle would need to be developed.  Sub-option 2 would enable the Council to modify 
the biological parameters and other aspects of the ABC control rule in a specifications document.    

These options are administrative as well, and do not have direct impacts on the herring 
resource, positive or negative. This alternative has the highest level of flexibility in terms of the 
action the Council could use to modify the ABC control rule.  That could enable modifications to 
be made faster than other actions that typically take longer to develop.  Detailed analyses would 
still be included in a specifications package evaluating potential impacts of different ABC 
control rules on the herring resource.   

 

4.3 IMPACTS ON NON-TARGET SPECIES (BYCATCH) 
Non-target species refers to species other than Atlantic herring which are caught/landed by 
federally permitted vessels while fishing for herring. 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.  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).  See Section ??? for 
more information about non-target species in the herring fishery.  Different gear types and 
seasonal fishing activity have different potential impacts on non-target species. This section will 
focus on the biological impacts on species caught incidentally in the herring fishery, Section 4.4 
considers the potential impacts on non-protected species that forage on herring, e.g. groundfish 
and tuna.      

With respect to Amendment 8, there will not be major changes in the amount or areas that 
herring vessels fish from most of the alternatives under consideration.  The measures under 
consideration that may impact herring fishing patterns directly are identified, and potential 
impacts are described.  Discussions regarding potential impacts on non-target species as bycatch 
are largely qualitative and based on whether alternatives under consideration are expected to 
shift effort to areas that may have increased interactions, or change gear types that may have 
differential impacts on bycatch rates.         

4.3.1 Atlantic herring ABC control rule 
These alternatives specify the formulaic approach, or control rule, used for determining annual 
target fishing levels in the herring fishery, including the timeframe over which the 
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determinations would apply, and the mechanism (amendment or framework) for control rule 
updates. The focus in this section is on the potential effects of the control rule alternatives on 
non-target species in terms of bycatch.  The potential impacts on non-target species that forage 
on herring are considered in Section 4.4.   

In general, alternatives related to the ABC control rule are not expected to have substantial 
impacts to non-target species or bycatch, positive or negative, because the overall range of 
alternatives under consideration has relatively small differences in projected biomass estimates 
under the different alternatives.  Figures ??? summarize the range of projected short-term yields 
and herring biomass estimates under several different herring conditions.  While the level of 
potential impact on bycatch may vary under different alternatives, the overall magnitude of 
differences is small.   

4.3.1.1 ABC control rule shape 
There are four alternatives with several sub-options for the shape of the control rule, i.e. what is 
the mathematical relationship between biomass estimates and catch advice. These approaches are 
summarized below. 

• Alternative 1/No Action/Interim Control Rule. This is the policy used in recent 
specification setting processes during fishing years 2013-2018. Under this control rule, 
the ABC is projected to produce a probability of exceeding FMSY in the third year that is 
less than or equal to 50%. The same ABC is used for three years. 

o A sub-option under Alternative 1 would implement the interim control rule as 
approximated by its average performance in recent years. This sub-option of the 
No Action was developed to identify a control rule that would function like the 
interim control rule, but would be applicable in all cases, regardless of whether 
abundance is increasing or decreasing. 

• Alternative 2 sets the ABC based on available biomass (SSB), and would identify the 
ABC associated with a maximum fishing mortality of 50% Fmsy. The maximum allowable 
ABC occurs when the SSB is double SSBmsy. The fishery is not prosecuted (ABC=0) 
when SSB/SSBmsy falls below 1.1. Currently the fishery allocation does not go to zero 
unless the ABC goes to zero; this minimum threshold recognizes the ecosystem value of 
herring as a prey species. 

• Alternative 3 is also biomass-based. If SSB is at or about 70% of SSBmsy, fishing 
mortality is set at 90% of Fmsy. Below this SSB value, F decreases. If SSB reaches 30% of 
SSBmsy (or less), the fishery is not prosecuted (ABC=0). This alternative is closer to No 
Action in terms of F rates, but includes a fishery cutoff, which is conceptually similar to 
Alternative 2, although not triggered until a lower biomass value is reached. 

• Alternative 4 is also biomass-based, but accounts for other types of metrics as well. 
Specifically, Alternative 4 would set the ABC to achieve specific metrics identified in the 
Management Strategy Evaluation process. Six distinct ABC control rule sub-options are 
part of this alternative.  The primary metrics used to identify this range of six 
performance based alternatives are: 1) constrain %MSY to be 100%, with an acceptable 
level as low as 85%; 2) variation in annual yield set at a preferred level <10%, acceptable 
level as high as 25%; 3) probability of overfished set at 0%, with an acceptable level as 
high as 25%; and 4) probability of herring closure (ABC=0) set between 0-10%. 
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It is difficult to quantify specific positive or negative impacts on non-target species that may 
result from different ABC CRs. In general, alternatives that allow for higher Atlantic herring 
catch may increase interactions with non-target species, but the impacts, whether positive or 
negative, will depend on changes in patterns in the Atlantic herring fishery (timing/effort) as well 
as the distribution/abundance of non-target species. Variability associated with these factors 
prevents specific predictions regarding impacts.  Overall, bycatch in the Atlantic herring fishery 
is relatively low, and no new risks are expected because the overall range of ABC control rule 
alternatives have similar or lower projected yields for the fishery.  Therefore, the range of ABC 
control rule alternatives may have generally neutral to low positive impacts to non-target bycatch 
species in this region since fishing levels are expected to be similar or lower depending on the 
alternative selected.  Furthermore, when the stockwide ACL is distributed across the four 
management areas there is very little change in the management area sub-ACLs.  Therefore, the 
impacts on non-target species bycatch are not expected to change much form current levels under 
No Action.   

The potential for bycatch impacts could be higher under Alternatives 1 and 3 compared to 
Alternative 4, and especially Alternative 2, because the yields are generally lower for 
Alternatives 4 and 2, but all of the alternatives are at similar or lower levels of yield compared to 
current activity.  However, because interactions with the primary non-target species in the 
Atlantic herring fishery (haddock and RH/S) will continue to be managed through catch caps, the 
impacts of all the ABC CR alternatives on non-target species are expected to be negligible.  
Even if ABC values increase or decrease as a result of this action, the fishery is limited to sub-
ACLs for primary bycatch species with accountability measures that help reduce bycatch during 
the fishing year and trigger closures if bycatch caps are reached.        

4.3.1.2 ABC control rule timeframe 
There are two timeframe alternatives associated with the ABC specification process. 

• Alternative 1/No Action would set the same ABC for all three years of a specification 
cycle.  

• Alternative 2 would set the ABC for three years, with annual application of control rule 
based on the most recent herring assessment and short-term projections. 

Regardless of the alternative selected, three years of ABC values will be set with each 
specification action, as is currently done. Alternative 2 would allow the ABC and ACLs to vary 
annually, according to biomass projections and the control rule selected in the previous section. 
Neither of these alternatives have direct or indirect impacts on non-target species as bycatch 
because the alternatives do not affect the spatial distribution or intensity of fishing activities.  
The ABC values themselves may vary slightly under Alternative 1 and 2 in this section, but the 
differences are expected to be minimal and relatively stable over the three year time frame.  
Therefore, the length of time an ABC is put in place has essentially no direct or indirect impact 
on non-target bycatch, neutral impacts expected overall for both alternatives. 

4.3.1.3 Expand the list of frameworkable items to include modifications to ABC control 
rule 

Previously, adjustments to the ABC control rule have required an amendment to the FMP. These 
alternatives consider whether modifications to the control rule could be developed in a 
framework adjustment. 
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• Under No Action, modifications to the control rule would continue to be done via the 
amendment process. 

• Under the action alternative options, the Council could consider adjustments via 
framework adjustment. 

o Sub-option 1 would have some limits in terms of the changes that could be done 
through the framework process, and the biological parameter of the control rule 
could not be changed in a framework.  

o Sub-option 2 would allow the Council to modify biological parameters and other 
elements of the control rule via framework. 

The type of action used to alter the provisions of a fishery management plan has important policy 
implications in terms of the process the Council uses to achieve its objectives. An amendment 
process is typically longer, and involves more scoping, both of which allow additional 
opportunities for public input. On the other hand, similar environmental review requirements are 
present regardless of whether an amendment or framework is developed, and the level of NEPA 
analysis (categorical exclusion, EIS, EA) is an independent decision from the type of action 
(framework or amendment). Overall, the alternatives in this section are administrative, and do 
not have direct impacts to non-target species, positive or negative; therefore, neutral impacts 
overall. 

 

4.4 NON-PROTECTED PREDATOR SPECIES THAT FORAGE ON 
HERRING (TUNA, GROUNDFISH, STRIPED BASS) 

There are species in this region that forage on herring that are not included in the list of protected 
species under the Endangered Species Act (ESA; species listed as threatened or endangered 
under the ESA) and/or the Marine Mammal Protection Act (MMPA).  During development of 
Amendment 8, the public raised concerns that measures should be taken to consider the 
important role herring has as forage in the ecosystem, including non-protected species such as 
tuna, groundfish, and other recreational species like striped bass.  A summary of the life history 
information about these animals and potential reliance on herring as forage is summarized in 
Section ???.   

Discussions regarding potential impacts on prey availability are largely qualitative and based on 
whether alternatives under consideration are expected to shift effort to areas that may have 
increased interactions, or change gear types that may have differential impacts on protected 
resources.  However, some quantitative analyses were prepared in the MSE model to evaluate the 
potential effects of changes in herring biomass on the health of several predator species.  Models 
were developed for tuna and dogfish, a proxy for groundfish because relationships were difficult 
to establish for herring-cod, in part due to declining cod populations overall.    

The overall biological impacts of the ABC control rule alternatives on non-protected species that 
forage on herring can be evaluated using the summary table of MSE results for the predator 
species VEC (Figure 6).  The metrics that have been identified to best represent the predator 
species are: SSB relative to unfished biomass, proportion of years SSB is 30-75% of unfished 
biomass, surplus production, tuna weight status, and proportion of years dogfish biomass is 
above average.  
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Figure 6 – Summary of the metrics that are indicators of potential impacts on the valued ecosystem metric – 
predator species  
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4.4.1 Atlantic herring ABC control rule 
These alternatives specify the formulaic approach, or control rule, used for determining annual 
target fishing levels in the herring fishery, including the timeframe over which the 
determinations would apply, and the mechanism (amendment or framework) for control rule 
updates. The focus in this section is on the potential effects of the control rule alternatives on 
non-protected resource predators in terms of herring availability as forage for these species.   

In general, alternatives related to the ABC control rule are not expected to have substantial 
impacts on non-protected species that forage on herring (e.g. tuna and groundfish).  In the short-
term there are relatively small differences in projected biomass estimates under the different 
alternatives.  Figures ??? summarize the range of projected short-term yields and herring biomass 
estimates under several different herring conditions.       

In terms of potential impacts in the long-term, this MSE process did evaluate a handful of 
metrics directly related to potential impacts on species that forage on herring. Two of the three 
species included in the predator modeling are non-protected species – tuna and dogfish. It is 
important to recognize that these predator models are evaluated over a stockwide basis; an 
annual ABC is applied for the entire stock area; they are not spatially explicit and do not address 
local availability of herring for certain species on smaller spatial scales.   

Bluefin Tuna 

Simulated tuna biomass, numbers, and recruitment were similar across all herring operating 
models and control rule alternatives.  The range of values across all control rule alternatives and 
operating models was close to 1.0, or projected tuna weights equaling threshold weights.  Some 
performed slightly better than others, but larger differences were observed across operating 
models compared to control rule alternatives.      

While the MSE models did not detect large differences from stockwide changes in herring 
biomass, bluefin rely on herring for a substantial portion of their diet and come to the Gulf of 
Maine specifically to feed on herring as a lipid source (Golet, et al. 2013; Logan et al. 2015).  
They are highly dependent upon herring, which comprises up to an estimated 70% of their diet 
(Logan, et al. 2015).  Bluefin body condition has historically increased during this feeding period 
(Marin, et al. 2015).  Recently, a trend has emerged in which these tuna have difficulty in 
acquiring the lipids needed to improve body condition late in the season.  Thus, they are often 
found in relatively lean condition.  A study by Golet et al. (2015) found that in spite of high 
herring abundance, bluefin were unable to improve body condition by feeding on them, thus 
bluefin body condition is sensitive to the size (and thus lipid content) of prey even when prey is 
abundant. 

The decline in bluefin condition in the Gulf of Maine may have wide-ranging impacts 
ecologically.  Because bluefin fecundity is influenced by weight, smaller bluefin body conditions 
may result in decreased egg production and reproductive potential (Medina, et al. 2002).  In 
addition, fewer large bluefin may remain in the Gulf of Maine because the smaller herring in this 
area may not improve or maintain body condition.  Instead, these fish may forage in areas where 
herring body condition has not declined and thus larger herring are more prevalent (e.g. Scotian 
Shelf, Gulf of St. Lawrence).  In this manner, the herring condition decline may influence the 
historical distribution of bluefin tuna (Golet, et al. 2015).  The decline in bluefin condition may 
also negatively affect users of the bluefin resource economically.  Because of the decline in 
bluefin condition, foreign and domestic buyers and consumers may find smaller bluefin less 
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desirable, resulting in a decline in income from captured tuna.  In addition, fishers may have to 
travel greater distances to fishing grounds to capture the larger, more profitable tuna that no 
longer forage in the Gulf of Maine. 

Dogfish, proxy for groundfish 

Based on the NEFSC food habits database, spiny dogfish, Atlantic cod, and silver hake are the 
top three groundfish predators of herring.  Dogfish was the best species to use as a proxy for 
other groundfish predators because positive relationships with herring biomass were found.  
Simulated dogfish population metrics showed less variation across operating models and CR 
alternatives than for tuna and terns. These one to one relationships are difficult to find in the 
analyses because most predators in this ecosystem are opportunistic, and prey on multiple 
species when available.    

4.4.1.1 ABC control rule shape 
There are four alternatives with several sub-options for the shape of the control rule, i.e. what is 
the mathematical relationship between biomass estimates and catch advice. These approaches are 
summarized below. 

• Alternative 1/No Action/Interim Control Rule. This is the policy used in recent 
specification setting processes during fishing years 2013-2018. Under this control rule, 
the ABC is projected to produce a probability of exceeding FMSY in the third year that is 
less than or equal to 50%. The same ABC is used for three years. 

o A sub-option under Alternative 1 would implement the interim control rule as 
approximated by its average performance in recent years. This sub-option of the 
No Action was developed to identify a control rule that would function like the 
interim control rule, but would be applicable in all cases, regardless of whether 
abundance is increasing or decreasing. 

• Alternative 2 sets the ABC based on available biomass (SSB), and would identify the 
ABC associated with a maximum fishing mortality of 50% Fmsy. The maximum allowable 
ABC occurs when the SSB is double SSBmsy. The fishery is not prosecuted (ABC=0) 
when SSB/SSBmsy falls below 1.1. Currently the fishery allocation does not go to zero 
unless the ABC goes to zero; this minimum threshold recognizes the ecosystem value of 
herring as a prey species. 

• Alternative 3 is also biomass-based. If SSB is at or about 70% of SSBmsy, fishing 
mortality is set at 90% of Fmsy. Below this SSB value, F decreases. If SSB reaches 30% of 
SSBmsy (or less), the fishery is not prosecuted (ABC=0). This alternative is closer to No 
Action in terms of F rates, but includes a fishery cutoff, which is conceptually similar to 
Alternative 2, although not triggered until a lower biomass value is reached. 

• Alternative 4 is also biomass-based, but accounts for other types of metrics as well. 
Specifically, Alternative 4 would set the ABC to achieve specific metrics identified in the 
Management Strategy Evaluation process. Six distinct ABC control rule sub-options are 
part of this alternative.  The primary metrics used to identify this range of six 
performance based alternatives are: 1) constrain %MSY to be 100%, with an acceptable 
level as low as 85%; 2) variation in annual yield set at a preferred level <10%, acceptable 
level as high as 25%; 3) probability of overfished set at 0%, with an acceptable level as 
high as 25%; and 4) probability of herring closure (ABC=0) set between 0-10%. 
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The range of ABC control rule alternatives are expected to have generally neutral to low positive 
impacts to predator species in this region.  Overall, all of the ABC control rule alternatives have 
similar or lower projected yields for the fishery, so fishing levels are expected to be similar or 
lower depending on the alternative selected. ABCs are expected to be similar or lower, and when 
the stockwide ACL is distributed across the four management areas there is very little change in 
the management area sub-ACLs.  Even if the ABC is reduced to some extent, the potential 
positive impacts on predator species are limited because the change in yields are generally small, 
and many predators are opportunistic.  In the long-term, there were essentially no differences 
between the alternatives relative to the dogfish biomass metric, and minimal differences for the 
tuna metric.  In the short term, the range of ABC control rule alternatives have very similar 
estimates of projected herring biomass; therefore, minimal impacts on predator species are 
expected from any of the alternatives in the short-term.  In general, more herring left in the 
ecosystem unfished could have positive impacts on resources that prey on herring. However, 
relatively small differences in overall ABC may not have measurable differences in overall 
impacts on a predator, and many predators in this region are opportunistic.   

When the EBFM PDT considered various control rules for the herring fishery earlier in this 
process, their report concluded that this system is comparatively complex and unlike many of the 
ecosystems analyzed in other reports. It is not an upwelling system with strong linkages between 
primary prey species and predators.  Many of the herring predators are generalists, so it is 
important to consider the effect that the abundance and nutritional value of alternative prey 
species (e.g. sand lance, squid, silver hake) could have.  In addition to prey abundance, 
availability of prey is an important element of overall predator health, and the EBFM PDT felt 
that the spatial and temporal aspects of herring availability as prey is not addressed most 
effectively through a control rule. Spatial and temporal management could be refined or 
modified to address local ecosystem issues better (NEFMC, 2015).  

4.4.1.2 ABC control rule timeframe 
There are two timeframe alternatives associated with the ABC specification process. 

• Alternative 1/No Action would set the same ABC for all three years of a specification 
cycle.  

• Alternative 2 would set the ABC for three years, with annual application of control rule 
based on the most recent herring assessment and short-term projections. 

Regardless of the alternative selected, three years of ABC values will be set with each 
specification action, as is currently done. Alternative 2 would allow the ABC and ACLs to vary 
annually, according to biomass projections and the control rule selected in the previous section. 
Neither of these alternatives have direct or indirect impacts on predator species because the 
alternatives do not affect the spatial distribution or intensity of fishing activities.  The ABC 
values themselves may vary slightly under Alternative 1 and 2 in this section, but the differences 
are expected to be minimal and relatively stable over the three year time frame.  Therefore, the 
length of time an ABC is put in place has essentially no direct or indirect impact on predator, 
neutral impacts expected overall for both alternatives. 
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4.4.1.3 Expand the list of frameworkable items to include modifications to ABC control 
rule 

Previously, adjustments to the ABC control rule have required an amendment to the FMP. These 
alternatives consider whether modifications to the control rule could be developed in a 
framework adjustment. 

• Under No Action, modifications to the control rule would continue to be done via the 
amendment process. 

• Under the action alternative options, the Council could consider adjustments via 
framework adjustment. 

o Sub-option 1 would have some limits in terms of the changes that could be done 
through the framework process, and the biological parameter of the control rule 
could not be changed in a framework.  

o Sub-option 2 would allow the Council to modify biological parameters and other 
elements of the control rule via framework. 

The type of action used to alter the provisions of a fishery management plan has important policy 
implications in terms of the process the Council uses to achieve its objectives. An amendment 
process is typically longer, and involves more scoping, both of which allow additional 
opportunities for public input. On the other hand, similar environmental review requirements are 
present regardless of whether an amendment or framework is developed, and the level of NEPA 
analysis (categorical exclusion, EIS, EA) is an independent decision from the type of action 
(framework or amendment). Overall, the alternatives in this section are administrative, and do 
not have direct impacts to predator species, positive or negative; therefore, neutral impacts 
overall. 

 

4.5 PROTECTED SPECIES (FISH, SEA TURTLES, MARINE 
MAMMALS, AND SEABIRDS) 

Protected species are those afforded protections under the Endangered Species Act (ESA; species 
listed as threatened or endangered under the ESA) and/or the Marine Mammal Protection Act 
(MMPA). Error! Reference source not found. provides a list of protected species that occur in 
the affected environment of the Atlantic herring FMP and the potential for the fishery to impact 
the species, specifically via interactions with Atlantic herring fishing gear. Some species of 
seabirds are protected under the ESA, and others are not but are predator species of Atlantic 
herring. Because Atlantic herring was identified as an important predator species of some 
seabirds in this ecosystem during development of this action, this VEC was expanded to include 
information about seabirds that prey on Atlantic herring in this region. 

The protected species potentially affected by this action are sea turtles, large whales, small 
cetaceans and pinnipeds, Atlantic sturgeon, Atlantic salmon, and some species of seabirds.  A 
summary of the life history information about these animals and potential gear interactions with 
the herring fishery are found in Section ???.   

The most common gear types used in the herring fishery are purse seines, midwater trawls, and 
bottom trawls.  To evaluate the impacts on protected species, it is important to note that the 
majority of landings is attributed to the midwater trawl fishery, but the majority of activity in 
terms of trips and permits is on purse seine vessels.  Table 27??? characterizes the fishing days, 
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number of trips, and pounds landed by area and gear type.  Although herring fishing is a year-
round activity, takes of protected species are more likely to occur in specific seasons, not 
throughout the year.  In addition to the potential impacts from incidental takes, this section will 
also assess the potential impacts on protected species in terms of forage impacts.  Some protected 
species in this region are known to prey on Atlantic herring.  Therefore, the impacts    

NMFS relatively recently concluded that the Atlantic Herring FMP will not adversely affect or 
jeopardize the continued existence of any ESA listed species (NMFS 2014).  With respect to 
Amendment 8, there will not be major changes in the amount or areas that herring vessels fish 
from most of the alternatives under consideration.  The measures under consideration that may 
impact herring fishing patterns directly are identified, and potential impacts are described.  
Discussions regarding potential interactions with protected species and impacts on prey 
availability are largely qualitative and based on whether alternatives under consideration are 
expected to shift effort to areas that may have increased interactions, or change gear types that 
may have differential impacts on protected resources.  Many protected species migrate through 
and forage within areas that overlap where the herring fishery operates.  The alternatives under 
consideration are evaluated below in terms of whether they are expected to greatly change the 
availability of herring as prey for protected species, or shift herring effort from areas or seasons 
that have different levels of potential interactions with protected species.       

4.5.1 Atlantic herring ABC control rule 
These alternatives specify the formulaic approach, or control rule, used for determining annual 
target fishing levels in the herring fishery, including the timeframe over which the 
determinations would apply, and the mechanism (amendment or framework) for control rule 
updates. The focus in this section is on the potential effects of the control rule alternatives on 
protected resources in terms of potential gear interactions and impacts on forage.   

In general, alternatives related to the ABC control rule are not expected to have substantial 
impacts to protected species, positive or negative, because the overall range of alternatives under 
consideration has relatively small differences in projected biomass estimates under the different 
alternatives.  Figures ??? summarize the range of projected short-term yields and herring biomass 
estimates under several different herring conditions.  While the level of potential gear 
interactions or impacts on overall forage available may vary under different alternatives, the 
overall magnitude of differences are small.     

This MSE process did investigate whether a metric for marine mammals could be developed in 
the model.  Diet information for a wide range of marine mammals suggest that the species with 
the highest proportions of herring in their diets are: minke whales, humpback whales, harbor 
seals, and harbor porpoises (Smith et al, 2015).  However, no data are available to parametrize a 
stock-recruit relationship for any species, and there were not in the literature for stocks in this 
region. Analysts did update an existing food web model for the Gulf of Maine to evaluate 
potential effects of changes in herring production and/or biomass on marine mammals (Link et 
al, 2008 and Appendix ?).  Overall, food web modelling showed that a simulated increase in 
herring production may produce modest but uncertain benefits to marine mammal predators, 
primarily because increased herring was associated with decreases in other forage groups that 
marine mammals also prey on. There are tradeoffs to consider with increased herring and 
decreased productivity of other forage groups in terms of expected benefits to predators.  Many 
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protected species predators in this region are opportunistic and rely on many prey, so increases of 
one prey could have negative impacts on other prey species in that forage group.  

The overall biological impacts of the ABC control rule alternatives on protected species can be 
evaluated using the summary table of MSE results for the predator species VEC (Figure 7).  The 
metrics that have been identified to best represent protected species: SSB relative to unfished 
biomass, proportion of years SSB is 30-75% of unfished biomass, surplus production, and tern 
production.  
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Figure 7 – Summary of the metrics that are indicators of potential impacts on the valued ecosystem metric – 
protected resources 
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4.5.1.1 ABC control rule shape 
There are four alternatives with several sub-options for the shape of the control rule, i.e. what is 
the mathematical relationship between biomass estimates and catch advice. These approaches are 
summarized below. 

• Alternative 1/No Action/Interim Control Rule. This is the policy used in recent 
specification setting processes during fishing years 2013-2018. Under this control rule, 
the ABC is projected to produce a probability of exceeding FMSY in the third year that is 
less than or equal to 50%. The same ABC is used for three years. 

o A sub-option under Alternative 1 would implement the interim control rule as 
approximated by its average performance in recent years. This sub-option of the 
No Action was developed to identify a control rule that would function like the 
interim control rule, but would be applicable in all cases, regardless of whether 
abundance is increasing or decreasing. 

• Alternative 2 sets the ABC based on available biomass (SSB), and would identify the 
ABC associated with a maximum fishing mortality of 50% Fmsy. The maximum allowable 
ABC occurs when the SSB is double SSBmsy. The fishery is not prosecuted (ABC=0) 
when SSB/SSBmsy falls below 1.1. Currently the fishery allocation does not go to zero 
unless the ABC goes to zero; this minimum threshold recognizes the ecosystem value of 
herring as a prey species. 

• Alternative 3 is also biomass-based. If SSB is at or about 70% of SSBmsy, fishing 
mortality is set at 90% of Fmsy. Below this SSB value, F decreases. If SSB reaches 30% of 
SSBmsy (or less), the fishery is not prosecuted (ABC=0). This alternative is closer to No 
Action in terms of F rates, but includes a fishery cutoff, which is conceptually similar to 
Alternative 2, although not triggered until a lower biomass value is reached. 

• Alternative 4 is also biomass-based, but accounts for other types of metrics as well. 
Specifically, Alternative 4 would set the ABC to achieve specific metrics identified in the 
Management Strategy Evaluation process. Six distinct ABC control rule sub-options are 
part of this alternative.  The primary metrics used to identify this range of six 
performance based alternatives are: 1) constrain %MSY to be 100%, with an acceptable 
level as low as 85%; 2) variation in annual yield set at a preferred level <10%, acceptable 
level as high as 25%; 3) probability of overfished set at 0%, with an acceptable level as 
high as 25%; and 4) probability of herring closure (ABC=0) set between 0-10%. 

The range of ABC control rule alternatives are expected to have generally neutral to low positive 
impacts to protected species in this region.  From an incidental take perspective, ESA and 
MMPA listed species interactions with the Atlantic herring fishery are rare to non-existent, and 
no new risks are expected.  Overall, all of the ABC control rule alternatives have similar or lower 
projected yields for the fishery, so fishing levels are expected to be similar or lower depending 
on the alternative selected. ABCs are expected to be similar or lower, and when the stockwide 
ACL is distributed across the four management areas there is very little change in the 
management area sub-ACLs.  Even if the ABC is reduced to some extent, the impacts on ESA 
and MMPA protected species are not expected to change much form current levels under No 
Action.  The potential for incidental takes could be higher under Alternatives 1 and 3 compared 
to Alternative 4, and especially Alternative 2, because the yields are lower, but all of the 
alternatives are at similar or lower levels of yield compared to current activity, so impacts on 
incidental takes are expected to be neutral to low positive.      
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From a forage perspective, the range of ABC control rule alternatives have very similar estimates 
of projected herring biomass in the short term.  In the long-term there are larger differences 
between the alternatives, but they are in the range of the No Action, or higher biomass estimates.  
There was not sufficient data available to build a specific metric to evaluate the control rules in 
terms of marine mammal abundance.  But several metrics from the MSE analysis can be used as 
proxies for potential impacts on protected resources, and one was specific to seabirds.  For 
example, the metrics that evaluate biomass relative to unfished biomass, surplus production, and 
tern productivity can all be used to evaluate the potential impacts on protected resources.  
Alternatives 2 and 4 rank the highest for these metrics, but in some cases the differences between 
alternatives is not significant.  For example, all alternatives are expected to maintain tern 
productivity at a high level, some slightly higher than other, but overall they all perform well for 
that metric.  Alternative 2 is expected to maintain herring biomass at a higher fraction of 
unfished biomass, about 35-75% of unfished biomass, compared to other alternatives that are 
closer to 20-40% of unfished biomass.   

These metrics provide a way to evaluate the potential impacts relative to herring availability as 
prey for protected species in the ecosystem, and overall the results suggest neutral to low 
positive impact, biomass may be higher for some alternatives, but the direct impacts on protected 
resources are somewhat uncertain; there may be modest benefits, but many predators are 
opportunistic and there may be negative impacts on other prey species that need to be factored 
in.     

4.5.1.2 ABC control rule timeframe 
There are two timeframe alternatives associated with the ABC specification process. 

• Alternative 1/No Action would set the same ABC for all three years of a specification 
cycle.  

• Alternative 2 would set the ABC for three years, with annual application of control rule 
based on the most recent herring assessment and short-term projections. 

Regardless of the alternative selected, three years of ABC values will be set with each 
specification action, as is currently done. Alternative 2 would allow the ABC and ACLs to vary 
annually, according to biomass projections and the control rule selected in the previous section. 
Neither of these alternatives have direct or indirect impacts on protected species because the 
alternatives do not affect the spatial distribution or intensity of fishing activities.  The ABC 
values themselves may vary slightly under Alternative 1 and 2 in this section, but the differences 
are expected to be minimal and relatively stable over the three year time frame.  Therefore, the 
length of time an ABC is put in place has essentially no direct or indirect impact on protected 
species, neutral impacts expected overall for both alternatives. 

4.5.1.3 Expand the list of frameworkable items to include modifications to ABC control 
rule 

Previously, adjustments to the ABC control rule have required an amendment to the FMP. These 
alternatives consider whether modifications to the control rule could be developed in a 
framework adjustment. 

• Under No Action, modifications to the control rule would continue to be done via the 
amendment process. 
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• Under the action alternative options, the Council could consider adjustments via 
framework adjustment. 

o Sub-option 1 would have some limits in terms of the changes that could be done 
through the framework process, and the biological parameter of the control rule 
could not be changed in a framework.  

o Sub-option 2 would allow the Council to modify biological parameters and other 
elements of the control rule via framework. 

The type of action used to alter the provisions of a fishery management plan has important policy 
implications in terms of the process the Council uses to achieve its objectives. An amendment 
process is typically longer, and involves more scoping, both of which allow additional 
opportunities for public input. On the other hand, similar environmental review requirements are 
present regardless of whether an amendment or framework is developed, and the level of NEPA 
analysis (categorical exclusion, EIS, EA) is an independent decision from the type of action 
(framework or amendment). Overall, the alternatives in this section are administrative, and do 
not have direct impacts to protected resources, positive or negative; therefore, neutral impacts 
overall. 

 

4.6 PHYSICAL ENVIRONMENT AND ESSENTIAL FISH HABITAT  
Since 1996, the MSA has included a requirement to evaluate the potential adverse effects of the 
Atlantic herring fishery on Essential Fish Habitat (EFH) of Atlantic herring and other species. A 
general description of the physical environment and EFH is provided in Section ??? of this 
document. The EFH regulations specify that measures to minimize impacts should be enacted 
when adverse effects that are ‘more than minimal’ and ‘not temporary in nature’ are anticipated. 

The magnitude of adverse effects resulting from a fishery’s operations is generally related to (1) 
the location of fishing effort, because habitat vulnerability is spatially heterogeneous, and (2) the 
amount of fishing effort, specifically the amount of seabed area swept or bottom time. To the 
extent that adoption of a management alternative would shift fishing to more vulnerable habitats, 
and/or increase seabed area swept, adoption would be expected to cause an increase in habitat 
impacts as compared to no action. If adoption of an alternative is expected to reduce seabed area 
swept or cause fishing effort to shift away from more vulnerable into less vulnerable habitats, a 
decrease in habitat impacts would be expected. The magnitude of an increase or decrease in 
adverse effects relates to the proportion of total fishing effort affected by an alternative.  

Bearing in mind that both the direction and magnitude of changes are difficult to predict, because 
changes in fishing behavior in response to management actions can be difficult to predict, 
potential shifts in adverse effects are discussed for each of the alternatives proposed in this 
action. However, changes in the magnitude of fishing effort resulting from individual measures 
should be viewed in the context of the overall impacts that the herring fishery is estimated to 
have on seabed habitats. Specifically, previous analyses have concluded that adverse effect to 
EFH that result from operation of the herring fishery do not exceed the more than minimal or 
more than temporary thresholds. 

An assessment of the potential effects of the directed Atlantic herring commercial fishery on 
EFH for Atlantic herring and other federally-managed species in the Northeast region of the U.S. 
was conducted as part of an EIS that evaluated impacts of the Atlantic herring fishery on EFH 
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(NMFS 2005). This analysis was included in Appendix VI, Volume II of the FEIS for 
Amendment 1 to the Atlantic Herring FMP. It found that midwater trawls and purse seines do 
occasionally contact the seafloor and may adversely impact benthic habitats utilized by federally-
managed species, including EFH for Atlantic herring eggs. However, after reviewing all the 
available information, the conclusion was reached that if the quality of EFH is reduced due to 
this contact, the impacts are minimal and/or temporary and, pursuant to MSA, do not need to be 
minimized, i.e., that there was no need to take specific action at that time to minimize the 
adverse effects of the herring fishery on benthic EFH. This conclusion also applied to pelagic 
EFH for Atlantic herring larvae, juveniles, and adults, and to pelagic EFH for any other 
federally-managed species in the region. 

Some herring is landed with small mesh bottom trawls, which do have adverse impacts to EFH. 
At present, the small mesh bottom trawl component of the fishery represents a minor fraction of 
landings. Generally, the trawls are used in the Gulf of Maine to catch relatively small amounts of 
herring under a Category C permit, and in Southern New England off the coast of Rhode Island 
to target larger amounts of herring under Category A and B permits. Between 2008 and 2011, 
these small-mesh bottom trawls represented 4% of herring landings, so they constitute a small 
fraction of the fishery (2013-2015 Herring Specifications, NEFMC 2013). These landings are 
spatially concentrated, with the majority (roughly 14 mt) coming from Area 2, representing 16% 
of Area 2 landings during that same period. (Update with new details from Affected Env. section 
???).  If spatial management measures to address localized depletion restrict midwater trawls to 
the extent that vessels switch from midwater trawls to small mesh bottom trawls, this amendment 
could affect habitat impacts associated with the fishery.  

4.6.1 Atlantic herring ABC control rule 
These alternatives specify the formulaic approach, or control rule, used for determining annual 
target fishing levels in the herring fishery, including the timeframe over which the 
determinations would apply, and the mechanism (amendment or framework) for control rule 
updates. The focus in this section is on the potential effects of the control rule alternatives on 
living and non-living habitat structures. In general, alternatives related to the ABC control rule 
are not expected to have any direct impacts to EFH, mainly because the fishery overall does not 
have adverse impacts to EFH. Herring is of course an important forage species, and its value as 
forage underpins the entire discussion of control rules and why they are important to 
management of the fishery. Forage is a component of essential fish habitat, which includes 
“waters and substrate necessary for spawning, feeding, breeding, and growth to maturity”. 
However, the analysis of the differential impacts of these control rule approaches on non-target 
predator species is covered under a different VEC, specifically the evaluated in section ???, and 
will not be repeated here. 

4.6.1.1 ABC control rule shape 
There are four alternatives for the shape of the control rule, i.e. what is the mathematical 
relationship between biomass estimates and catch advice. These approaches are summarized 
below. 

• Alternative 1/No Action/Interim Control Rule. This is the policy used in recent 
specification setting processes during fishing years 2013-2018. Under this control rule, 
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the ABC is projected to produce a probability of exceeding FMSY in the third year that is 
less than or equal to 50%. The same ABC is used for three years. 

o A sub-option under Alternative 1 would implement the interim control rule as 
approximated by its average performance in recent years. This sub-option of the 
No Action was developed to identify a control rule that would function like the 
interim control rule, but would be applicable in all cases, regardless of whether 
abundance is increasing or decreasing. 

• Alternative 2 sets the ABC based on available biomass (SSB), and would identify the 
ABC associated with a maximum fishing mortality of 50% Fmsy. The maximum allowable 
ABC occurs when the SSB is double SSBmsy. The fishery is not prosecuted (ABC=0) 
when SSB/SSBmsy falls below 1.1. Currently the fishery allocation does not go to zero 
unless the ABC goes to zero; this minimum threshold recognizes the ecosystem value of 
herring as a prey species. 

• Alternative 3 is also biomass-based. If SSB is at or about 70% of SSBmsy, fishing 
mortality is set at 90% of Fmsy. Below this SSB value, F decreases. If SSB reaches 30% of 
SSBmsy (or less), the fishery is not prosecuted (ABC=0). This alternative is closer to No 
Action in terms of F rates, but includes a fishery cutoff, which is conceptually similar to 
Alternative 2, although not triggered until a lower biomass value is reached. 

• Alternative 4 is also biomass-based, but accounts for other types of metrics as well. 
Specifically, Alternative 4 would set the ABC to achieve specific metrics identified in the 
Management Strategy Evaluation process. Six distinct ABC control rule sub-options are 
part of this alternative.  The primary metrics used to identify this range of six 
performance based alternatives are: 1) constrain %MSY to be 100%, with an acceptable 
level as low as 85%; 2) variation in annual yield set at a preferred level <10%, acceptable 
level as high as 25%; 3) probability of overfished set at 0%, with an acceptable level as 
high as 25%; and 4) probability of herring closure (ABC=0) set between 0-10%. 

None of the ABC control rule alternatives are expected to have adverse impacts to EFH given 
that the fishery in general is prosecuted with gears that have only minimal and temporary habitat 
impacts. Such minimal impacts that do exist will likely vary under the different alternatives, 
because the ABC values drive actual allocations in the fishery in terms of area-based ACLs. 
Higher ACLs are expected to lead to more fishing effort, and thus larger impacts to EFH, while 
lower ACLs are expected to lead to less fishing effort, and thus smaller impacts to EFH. Full 
utilization of the ACLs of course depends on the ability of the fishery to find herring in the 
management areas to which the sub-ACLs are allocated, subject to constraints such as seasonal 
and gear-based closures, and bycatch limits for haddock and river herring. 

To the extent that the herring fishery causes any impacts on EFH, the largest impacts are likely to 
be associated with Alternatives 1 and 3, the lowest impacts associated with Alternative 2, and 
intermediate impacts associated with Alternative 4. If biomass is at Bmsy, Alternatives 1 and 3 
have equally high F=0.9, and the Alternative 4 fishing mortality ranges between F=0.6-0.7, and 
Alternative 2 has F=0. Compared to all other alternatives, Alternative 2 results in lower F rates 
and thus lower fishing effort at any biomass, with the maximum F=0.5 only allowed when B is at 
least double Bmsy. 

4.6.1.2 ABC control rule timeframe 
There are two timeframe alternatives associated with the ABC specification process. 
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• Alternative 1/No Action would set the same ABC for all three years of a specification 
cycle.  

• Alternative 2 would set the ABC for three years, with annual application of control rule 
based on the most recent herring assessment and short-term projections. 

Regardless of the alternative selected, three years of ABC values will be set with each 
specification action, as is currently done. Alternative 2 would allow these ACLs to vary 
annually, according to biomass projections and the control rule selected in the previous section. 
As above, because the fishery in general is prosecuted with gears that have only minimal and 
temporary habitat impacts, whether a constant ABC is set for three years in a row, or the ABC is 
allowed to vary in accordance with changing biomass projections, neither of the control rule 
timeframe alternatives is expected to have habitat impacts that are more than minimal or more 
than temporary. 

Such minimal impacts that do exist will likely vary under the two alternatives, but variation is 
likely to be very minimal between Alternatives 1 and 2. This is because the cohorts of fish used 
to generate the projections for years 2 and 3 of the specifications are well established by the time 
they are modeled in the assessment (see section 2.1.2.2 for further explanation of this issue). In 
other words, even under Alternative 2, ABC is likely to be stable between years. 

4.6.1.3 Expand the list of frameworkable items to include modifications to ABC control 
rule 

Previously, adjustments to the ABC control rule have required an amendment to the FMP. These 
alternatives consider whether modifications to the control rule could be developed in a 
framework adjustment. 

• Under No Action, modifications to the control rule would continue to be done via the 
amendment process. 

• Under the action alternative options, the Council could consider adjustments via 
framework adjustment. 

o Sub-option 1 would have some limits in terms of the changes that could be done 
through the framework process, and the biological parameter of the control rule 
could not be changed in a framework.  

o Sub-option 2 would allow the Council to modify biological parameters and other 
elements of the control rule via framework. 

The type of action used to alter the provisions of a fishery management plan has important policy 
implications in terms of the process the Council uses to achieve its objectives. An amendment 
process is typically longer, and involves more scoping, both of which allow additional 
opportunities for public input. On the other hand, similar environmental review requirements are 
present regardless of whether an amendment or framework is developed, and the level of NEPA 
analysis (categorical exclusion, EIS, EA) is an independent decision from the type of action 
(framework or amendment). Overall, the alternatives in this section are administrative, and do 
not have direct impacts to EFH, positive or negative. 
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4.7 IMPACTS ON HUMAN COMMUNITIES 
The analysis of impacts on human communities characterizes the magnitude and extent of the 
economic and social impacts likely to result from the alternatives considered, individually and in 
relation to each other. National Standard 8 requires the Council to consider the importance of 
fishery resources to affected communities and provide those communities with continuing access 
to fishery resources, but it does not allow the Council to compromise the conservation objectives 
of the management measures. Thus, continued overall access to fishery resources is a 
consideration, but not a guarantee that fishermen will be able to use a particular gear type, 
harvest a particular species of fish, fish in a particular area, or fish during a certain time of the 
year. 

A fundamental difficulty exists in forecasting economic and social change relative to fishery 
management alternatives when communities or other societal groups are constantly evolving in 
response to numerous external factors, such as market conditions, technology, alternate uses of 
waterfront, and tourism. Certainly, management regulations influence the direction and 
magnitude of economic and social change, but attribution is difficult with the tools and data 
available. While this analysis focuses generally on the economic and social impacts of the 
proposed fishing regulations, external factors may also influence change, both positive and 
negative, in the affected communities. In many cases, these factors contribute to a community’s 
vulnerability and ability to adapt to new or different fishing regulations. 

When examining potential economic and social impacts of management measures, it is important 
to consider impacts on the following: the fishing fleet (vessels grouped by fishery, primary gear 
type, and/or size); vessel owners and employees (captains and crew); herring dealers and 
processors; final users of herring; community cooperatives; fishing industry associations; cultural 
components of the community; and fishing families. While some management measures may 
have a short-term negative impact on some communities, this should be weighed against 
potential long-term benefits to all communities which can be derived from a sustainable herring 
fishery. 

The social impact factors outlined on the following page can be used to describe the Atlantic 
herring fishery, its sociocultural and community context and its participants. These factors or 
variables are considered relative to the management alternatives and used as a basis for 
comparison between alternatives. Use of these kinds of factors in social impact assessment is 
based on NMFS guidance (NMFS 2007) and other texts (e.g., Burdge 1998). Longitudinal data 
describing these social factors region-wide and in comparable terms is limited. While this 
analysis does not quantify the impacts of the management alternatives relative to the social 
impact factors, qualitative discussion of the potential changes to the factors characterizes the 
likely direction and magnitude of the impacts. The factors fit into five categories: 

1. Size and Demographic Characteristics of the fishery-related workforce residing in the 
area; these determine demographic, income, and employment effects in relation to the 
workforce as a whole, by community and region. 

2. The Attitudes, Beliefs, and Values of fishermen, fishery-related workers, other stakeholders 
and their communities; these are central to understanding the behavior of fishermen on the 
fishing grounds and in their communities. 
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3. The effects of the proposed action on Social Structure and Organization; that is, changes 
in the fishery’s ability to provide necessary social support and services to families and 
communities. 

4. The Non-Economic Social Aspects of the proposed action; these include lifestyle, health, 
and safety issues, and the non-consumptive and recreational uses of living marine resources 
and their habitats. 

5. The Historical Dependence on and Participation in the fishery by fishermen and 
communities, reflected in the structure of fishing practices, income distribution, and rights 
(NMFS 2007). 

In general, the economic effects of regulations can be categorized into regulations that change 
costs (including transactions costs such as search, information, bargaining, and enforcement 
costs) or change revenues (by changing market prices or by changing the quantities supplied). 
These economic effects are usually felt by the directly regulated entities. They may also be felt 
by downstream industries that use outputs of these entities, upstream industries that supply the 
regulated entities, and competing industries that use the same inputs or outputs as the regulated 
entities. 

For the herring fishery, downstream industries include the lobster fishery, zoos, and consumers 
of herring for food. Upstream industries include gear repair, vessel services and haul-out 
operations and fueling stations. Competing industries include fishing operations that supply a 
similar product (such as the squid, mackerel, and non-reduction menhaden fisheries). The 
competing industries also include operations that use herring biomass in the water indirectly: 
whale- and bird-watching, recreational fishing, and commercial fishing operations. 

When considering the importance of fishery resources to fishing communities, National Standard 
8 specifies that, “All other things being equal, where two alternatives achieve similar 
conservation goals, the alternative that provides the greater potential for sustained participation 
of such [fishing] communities and minimizes the adverse economic impacts on such 
communities would be the preferred alternative (NMFS 2009).” 

4.7.1 ABC control rule 

4.7.1.1 Overview of impacts 
The ABC control rules in this action are designed to, among other things, reduce the probability 
that overfishing occurs, thereby improve the likelihood that optimum yield (OY) is achieved for 
the fishery as a whole – a major tenant of fisheries management under the MSFCMA (Section 
301, 16 U.S.C. 1851), particularly National Standard 1. Use of a control rule to determine the 
appropriate ABC for a particular stock has both long and short term impacts on human 
communities to consider. Amendment 8 would establish a control rule process; specific ABCs 
will be set through future specifications. Thus, impacts of the control rule alternatives herein on 
human communities are indirect. The direct impacts of specific ABCs will be analyzed in future 
actions and will be dependent on the information available at that time. 

In the short term, impacts will depend on the specific ABC that results from using the control 
rule under the existing status of the resource. Generally, a reduction in ABC is likely to reduce 
revenue in the short term, which may in turn have negative impacts on the Size and 
Demographic Conditions of the fishery-related workforce. Likewise, increasing an ABC is 
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expected to have positive impacts on the fishery. For fish stocks that are not undergoing 
overfishing, such as the current status of Atlantic herring, ABC requirements still might require 
reductions in catch targets compared to current catch quotas to protect against overfishing or 
achieve other objectives. In general, management via a control rule should contribute to the 
conservation of stocks through more rapid rebuilding of overfished stocks and preventing 
overfishing, even in stocks not presently overfished.  

Over longer time horizons, impact analysis is aided by economic models – a focus of the 
Management Strategy Evaluation used to develop this action. The purpose of this action is to 
select an ABC control rule to achieve many objectives, including sustainability of the herring 
fishery and improved outcomes for other stakeholders. Control rule-based management should 
lead to greater long term economic benefits and thus improve the likelihood that OY is achieved 
for the fishery as a whole. Some of these benefits may accrue to the herring fishery, others may 
accrue to components of the “ecosystem” (such as tuna, shorebirds, or other predators), and 
others may accrue to the users of other ecosystem components (such as the ecotourism, 
recreational fishing, or commercial fishing industries). 

Impacts on the Atlantic herring fishery 
Long term. Model results (included in the MSE) of gross revenue, net revenue, intra-annual 
variation (IAV) of net revenue, and degree of stationarity aide in describing the long term 
impacts of the ABC control rules on the directed herring fishery: 

• Net revenue – is gross revenue minus the “non-crew remuneration” variable operating 
costs.  

• IAV of net revenue – is the year-to-year volatility of net revenue. 
• Stationarity of net revenue – is the degree that a long term equilibrium or steady state 

of net revenue is achieved.  

Further detail about the construction of gross revenues, net revenues, IAV, and stationarity can 
be found Appendix X. All of the alternatives were found to result in an equilibrium state, so 
stationarity of net revenues is not discussed further. 

Short term. It is important to consider the short term impacts as well, which were modeled 
separately from the MSE. Gross and net revenues under each of the control rules are constructed 
using the “new” price economic model under four biomass scenarios. The High (recent) biomass 
scenario is most likely to be in effect in the near future. The results from the other biomass 
scenarios provide some insight into the sensitivity of the outcomes relative to changes in 
biomass.  

• High biomass scenario (the recent condition) - the short term outcomes for the herring 
fishery, in terms of net revenue, are highest for the Alternative 1 Sub-Option and 
Alternative 3 and lowest for Alternative 2. 

• Medium biomass scenario - the short term outcomes for the herring fishery are similar for 
all alternatives except Alternative 2, with net revenues that are $20M less than the other 
alternatives. 

• Medium B biomass scenario - there is a good deal of variability in outcomes, although 
revenues in all scenarios are well below historical averages.  

• Poor biomass scenario – short term outcomes are similar and reflect nearly no herring 
fishing under all alternatives. 
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It is assumed that high net revenues are good for the herring fishery, and IAV is bad, as it 
produces unstable and unpredictable market outcomes.  

Impacts on Atlantic mackerel fishery 
Performance metrics specific to the Atlantic mackerel fishery were not included in the MSE. 
However, given that many Atlantic herring vessels also participate in the mackerel fishery, the 
impacts on these fisheries are closely linked. 

Impacts on American lobster fishery 
As consumers of herring bait, the lobster fishery is better off when Atlantic herring yield (ABC) 
is high, volatility (IAV of yield) is low, and prices are low. The Decision Support Tables 
(Document #7) illustrate that Yield is similar across the control rules (varying more across 
operating models). IAV of Yield is low and similar for Alternative 1 and Alternatives 4A-4F, 
and relatively higher for Alternatives 2 and 3. Alternatives 2 and 3 also results in fishery closures 
(setting ABC=0 for up to 12% of years, depending on the model). 

Impacts on predator fisheries and ecotourism 
As industries reliant on herring as a prey item in the ecosystem, the predator fisheries (e.g., 
groundfish, tuna) and ecotourism (whale and bird watching) are expected to fare better with 
sufficient herring to sustain their predators. Direct and indirect metrics for the predators of 
Atlantic herring are reported in the Decision Support Tables (Document #7). The performance of 
tuna weight and dogfish biomass, direct metrics, changes little across the alternatives. Tern 
production, another direct metric, is highest for Alternative 2 and slightly lower for the other 
control rules. The indirect metrics show that herring biomass is highest for Alternative 2 and 
lowest for Alternative 1. Surplus production is similar across the alternatives. 

Impacts on communities 
Human communities are impacted by an ABC control rule, because the control rule is used to set 
harvest levels for the fishery. Lowering the Atlantic herring ABC could result in short term 
revenue reductions, which may in turn have negative impacts on the Size and Demographic 
Conditions of the Atlantic herring fishery within fishing communities, with ripple effects on the 
communities involved in the Atlantic mackerel and American lobster fisheries. Likewise, 
increasing allowable harvests is expected to have positive short term impacts on fishing 
communities. In the long term, fishing under a control rule that ensures continued, sustainable 
harvest of the resource not only benefits the directed herring fishery and its communities, but 
indirect fisheries that rely on herring as prey in the ecosystem. 

The specific communities that may be impacted by this action are identified in the Affected 
Environment (Section 1.6.3). This includes 17 communities of interest in the Atlantic herring 
fishery (e.g., Gloucester, Portland, New Bedford, Rockland) within a list of 64 communities 
from Maine to New Jersey that are important to the Atlantic herring, Atlantic mackerel, 
American lobster, bluefin tuna, groundfish, and recreational fisheries, and to ecotourism. Many 
of these fisheries and ecotourism coexist within a given port (AE, Table 69). The communities 
more involved in the Atlantic herring fishery are likely to experience more direct impacts of this 
action, though indirect impacts may be experienced across all of the key communities. As an 
ABC control rule affects stock-wide harvest levels, impacts are expected to be felt across 
communities, proportional to their degree of participation in the herring and other industries. 
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4.7.1.2 ABC control rule shape 

4.7.1.2.1 Supporting Tables and Figures 
The tables and figures here form the basis of the analysis of impacts on the herring fishery in 
subsequent sections. The “base price” model was the initial economic model used in the MSE 
and the subject of the March 2017 peer review, the results of which are also in the Decision 
Support Tables (Document #7). The “new price” model was developed subsequent to the peer 
review. 

4.7.1.2.1.1 Long term impacts 
The following tables and figures explain the long term impacts on the herring fishery: 

• Table 3 and Table 4 - The median net revenue and IAV for all alternatives, using all 
herring operating models and the “base price” economic model. 

• Table 5 and Table 6 - Results relative to the Alternative 1, Stawman A option. 

• Figure 8 and Figure 9 - The median net revenue for all alternatives, using all herring 
operating models and the “base price” economic model. 

• Figure 10 and Figure 11 - The IAV for all alternatives, using all herring operating models 
and the “base price” economic model. 

• Table 7 and Table 8 - The median net revenue and IAV for all alternatives, using all 
herring operating models and the “new price” economic model. 

• Table 9 and Table 10 - Results relative to the Alternative 1 Stawman A option. 

To interpret the tables, read down the columns for information about the performance of a 
control rule under any particular operating model. Read across a row for information about the 
variability of outcomes of a control rule across the different operating models. Look across the 
“base price” and “new price” tables for information about how the operating models perform 
under two different models of the herring market. 

The overall long-term economic impacts of the ABC control rule alternatives on the herring 
fishery (and related businesses in the mackerel and lobster fisheries) can be evaluated using the 
summary table of MSE results for the herring fishery VEC (Figure 12).  The metrics that have 
been identified to best represent the potential economic impacts are: probability overfished, 
probability overfishing occurring, yield relative to MSY, yield, proportion of years ABC=0, net 
revenue, streakiness, and interannual variation in yield (IAV).    

The overall long-term economic impacts of the ABC control rule alternatives on predator 
fisheries that rely on herring as forage can be evaluated using the summary table of MSE results 
for predator fisheries VEC (Figure 13).  The metrics that have been identified to best represent 
the potential economic impacts are: tuna status and dogfish biomass, as proxies for the fisheries 
that prosecute these predators of herring. 
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Table 3 - Net revenue ($M) and intra-annual variation (IAV) of net revenue for all alternatives, using the 
High Mortality Operating Models and the Base price model 

Alternative 
HiM Bias Old HiM Bias Recent HiM no Bias Old HiM no Bias 

Recent 
Net 

Revenue IAV Net 
Revenue IAV Net 

Revenue IAV Net 
Revenue IAV 

1 Straw A $12.98M 0.30 $14.27M 0.29 $16.68M 0.23 $17.79M 0.23 
2 Straw B $17.92M 0.48 $18.91M 0.50 $10.96M 0.57 $12.18M 0.57 
3 Predet $15.32M 0.37 $16.35M 0.37 $17.22M 0.28 $18.39M 0.28 

4A Criteria A $15.47M 0.25 $16.44M 0.25 $16.23M 0.22 $17.35M 0.21 
4B Criteria B $15.58M 0.25 $16.48M 0.25 $16.23M 0.22 $17.35M 0.21 
4C Criteria C $15.60M 0.26 $16.56M 0.26 $16.30M 0.22 $17.35M 0.22 
4D Criteria D $15.93M 0.27 $16.82M 0.26 $16.47M 0.23 $17.45M 0.22 
4E Criteria E $16.38M 0.25 $17.29M 0.25 $15.80M 0.23 $17.00M 0.22 
4F Criteria F $16.81M 0.26 $17.76M 0.27 $16.20M 0.24 $17.27M 0.24 

 

 
Table 4 - Net revenue ($M) and intra-annual variation (IAV) of net revenue, using the Low Mortality 
Operating Models and the Base price model 

Alternative 
LoM Bias Old LoM Bias 

Recent LoM no Bias Old LoM no Bias 
Recent 

Net 
Revenue IAV Net 

Revenue IAV Net 
Revenue IAV Net 

Revenue IAV 

1 Straw A $17.29M 0.42 $15.85M 0.44 $18.41M 0.32 $17.13M 0.35 
2 Straw B $10.11M 0.79 $7.80M 0.88 $14.20M 0.65 $11.94M 0.71 
3 Predet $15.45M 0.59 $12.99M 0.64 $17.08M 0.41 $14.95M 0.48 

4A Criteria A $17.46M 0.36 $16.36M 0.38 $19.00M 0.26 $17.87M 0.29 
4B Criteria B $17.45M 0.37 $16.14M 0.39 $18.99M 0.26 $17.83M 0.29 
4C Criteria C $17.30M 0.39 $16.01M 0.43 $19.03M 0.26 $17.77M 0.31 
4D Criteria D $17.12M 0.39 $15.28M 0.42 $18.98M 0.28 $17.58M 0.31 
4E Criteria E $17.60M 0.37 $15.78M 0.42 $19.55M 0.25 $18.29M 0.28 
4F Criteria F $17.03M 0.39 $14.97M 0.45 $19.22M 0.28 $17.52M 0.32 
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Table 5 - Changes in net revenue ($M) and IAV for Alternatives 2 – 4F relative to Alternative 1, using the 
High Mortality Operating Models and the Base price model 

Alternative 
HiM Bias Old HiM Bias 

Recent 
HiM no Bias 

Old 
HiM no Bias 

Recent 
Net 

Revenue IAV Net 
Revenue IAV Net 

Revenue IAV Net 
Revenue IAV 

1 Straw A 
        

2 Straw B $4.94M 0.18 $4.65M 0.20 -$5.73M 0.34 -$5.61M 0.34 
3 Predet $2.34M 0.06 $2.09M 0.07 $0.54M 0.05 $0.60M 0.05 

4A Criteria A $2.49M -0.05 $2.17M -0.05 -$0.46M -0.02 -$0.44M -0.02 
4B Criteria B $2.60M -0.05 $2.21M -0.04 -$0.46M -0.01 -$0.44M -0.02 
4C Criteria C $2.63M -0.04 $2.29M -0.04 -$0.39M -0.01 -$0.44M -0.01 
4D Criteria D $2.95M -0.04 $2.55M -0.03 -$0.21M -0.01 -$0.34M -0.01 
4E Criteria E $3.40M -0.06 $3.02M -0.04 -$0.88M -0.01 -$0.79M -0.01 
4F Criteria F $3.83M -0.04 $3.49M -0.03 -$0.48M 0.01 -$0.52M 0.01 

 

 
Table 6 - Changes in net revenue ($M) and IAV for Alternatives 2 – 4F relative to Alternative 1, using the 
Low Mortality Operating Models and the Base price model 

Alternative 
LoM Bias Old LoM Bias Recent LoM no Bias 

Old 
LoM no Bias 

Recent 
Net 

Revenue IAV Net 
Revenue IAV Net 

Revenue IAV Net 
Revenue IAV 

1 Straw A 
        

2 Straw B -$7.18M 0.37 -$8.05M 0.44 -$4.21M 0.33 -$5.19M 0.36 
3 Predet -$1.84M 0.16 -$2.86M 0.21 -$1.33M 0.10 -$2.18M 0.13 

4A Criteria A $0.16M -0.06 $0.51M -0.06 $0.60M -0.06 $0.74M -0.06 
4B Criteria B $0.16M -0.05 $0.29M -0.05 $0.59M -0.06 $0.70M -0.06 
4C Criteria C $0.01M -0.03 $0.17M 0.00 $0.62M -0.05 $0.64M -0.04 
4D Criteria D -$0.18M -0.04 -$0.57M -0.01 $0.57M -0.04 $0.45M -0.04 
4E Criteria E $0.30M -0.05 -$0.07M -0.02 $1.15M -0.07 $1.16M -0.07 
4F Criteria F -$0.27M -0.03 -$0.88M 0.01 $0.81M -0.04 $0.39M -0.04 
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Figure 8 - Median net revenue ($M) for Alternatives 1 to 4A, using all herring operating models and the Base 
price economic model 

 
Figure 9 - Median net revenue ($M) for the Alternative 4 options, using all herring operating models and the 
base price economic model 
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Figure 10 – IAV for Alternatives 1 to 4A, using all herring operating models and the base price economic 
model 

 
Figure 11 - IAV for the Alternative 4 options, using all herring operating models and the base price economic 
model 
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Table 7 - Net revenue ($M) and intra-annual variation (IAV) of net revenue, using the High Mortality 
Operating Models and the New price model 

Alternative 
HiM Bias Old HiM Bias Recent HiM no Bias Old HiM no Bias 

Recent 
Net 

Revenue IAV Net 
Revenue IAV Net 

Revenue IAV Net 
Revenue IAV 

1 Straw A $17.11M 0.29 $17.93M 0.29 $19.88M 0.23 $20.31M 0.23 
2 Straw B $20.54M 0.51 $20.77M 0.53 $15.01M 0.58 $15.81M 0.59 
3 Predet $18.70M 0.37 $19.50M 0.37 $20.44M 0.28 $20.96M 0.29 

4A Criteria A $18.90M 0.24 $19.38M 0.24 $19.81M 0.20 $20.22M 0.20 
4B Criteria B $18.91M 0.25 $19.38M 0.24 $19.81M 0.21 $20.23M 0.20 
4C Criteria C $18.90M 0.25 $19.45M 0.25 $19.81M 0.21 $20.32M 0.21 
4D Criteria D $19.04M 0.26 $19.61M 0.25 $19.93M 0.22 $20.40M 0.21 
4E Criteria E $19.66M 0.24 $20.13M 0.24 $19.26M 0.21 $20.18M 0.21 
4F Criteria F $19.95M 0.26 $20.47M 0.26 $19.64M 0.23 $20.53M 0.24 

 

 
Table 8 - Net revenue ($M) and intra-annual variation (IAV) of net revenue, using the Low Mortality 
Operating Models and the New price model 

Alternative 
LoM Bias Old LoM Bias Recent LoM no Bias Old LoM no Bias 

Recent 
Net 

Revenue IAV Net 
Revenue IAV Net 

Revenue IAV Net 
Revenue IAV 

1 Straw A $22.36M 0.36 $22.41M 0.32 $22.26M 0.31 $21.46M 0.32 
2 Straw B $16.55M 0.92 $13.42M 0.99 $17.38M 0.72 $19.09M 0.72 
3 Predet $21.91M 0.49 $18.93M 0.55 $20.65M 0.45 $19.86M 0.47 

4AA Criteria A $21.75M 0.34 $21.28M 0.32 $22.42M 0.23 $21.83M 0.26 
4B Criteria B $21.85M 0.35 $21.29M 0.34 $22.42M 0.23 $21.84M 0.26 
4C Criteria C $21.90M 0.41 $21.02M 0.41 $22.42M 0.24 $21.56M 0.29 
4D Criteria D $22.47M 0.36 $21.04M 0.35 $21.99M 0.27 $21.67M 0.30 
4E Criteria E $22.19M 0.37 $21.22M 0.43 $22.28M 0.28 $21.82M 0.26 
4F Criteria F $21.13M 0.38 $20.64M 0.39 $22.03M 0.28 $21.08M 0.32 
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Table 9 - Changes in net revenue ($M) and IAV for Alternatives 2 – 4F relative to Alternative 1, using the 
High Mortality Operating Models and the New price model 

Alternative HiM Bias Old HiM Bias Recent HiM no Bias Old HiM no Bias 
Recent 

Net 
Revenue 

IAV Net 
Revenue 

IAV Net 
Revenue 

IAV Net 
Revenue 

IAV 

1 Straw A 
        

2 Straw B $3.43M 0.22 $2.84M 0.24 -$4.87M 0.35 -$4.50M 0.37 
3 Predet $1.59M 0.08 $1.57M 0.08 $0.55M 0.05 $0.65M 0.06 
4A Criteria A $1.79M -0.05 $1.45M -0.05 -$0.07M -0.02 -$0.08M -0.02 
4B Criteria B $1.80M -0.04 $1.45M -0.05 -$0.07M -0.02 -$0.08M -0.02 
4C Criteria C $1.79M -0.04 $1.52M -0.04 -$0.07M -0.01 $0.01M -0.02 
4D Criteria D $1.93M -0.03 $1.68M -0.04 $0.05M -0.01 $0.09M -0.01 
4E Criteria E $2.55M -0.05 $2.20M -0.05 -$0.62M -0.01 -$0.13M -0.01 
4F Criteria F $2.84M -0.03 $2.55M -0.03 -$0.24M 0.01 $0.23M 0.01 

 

 
Table 10 - Changes in net revenue ($M) and IAV for Alternatives 2 – 4F relative Alternative 1, using the Low 
Mortality Operating Models and the New price model 

Alternative LoM Bias Old LoM Bias Recent LoM no Bias Old LoM no Bias 
Recent 

Net 
Revenue 

IAV Net 
Revenue 

IAV Net 
Revenue 

IAV Net 
Revenue 

IAV 

1 Straw A 
        

2 Straw B -$5.81M 0.57 -$8.99M 0.68 -$4.88M 0.41 -$2.37M 0.40 
3 Predet -$0.45M 0.14 -$3.49M 0.23 -$1.61M 0.14 -$1.60M 0.15 

4A Criteria A -$0.61M -0.02 -$1.13M 0.01 $0.15M -0.08 $0.38M -0.06 
4B Criteria B -$0.51M 0.00 -$1.12M 0.03 $0.15M -0.08 $0.39M -0.06 
4C Criteria C -$0.46M 0.06 -$1.39M 0.10 $0.15M -0.07 $0.11M -0.04 
4D Criteria D $0.11M 0.01 -$1.38M 0.03 -$0.27M -0.05 $0.22M -0.02 
4E Criteria E -$0.17M 0.02 -$1.19M 0.12 $0.02M -0.04 $0.37M -0.06 
4F Criteria F -$1.23M 0.03 -$1.78M 0.07 -$0.23M -0.03 -$0.37M -0.01 
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Figure 12 – Summary of the metrics that are indicators of potential impacts on the valued ecosystem metric – 
herring fishery 
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Figure 13 – Summary of the metrics that are indicators of potential impacts on the valued ecosystem metric – 
predator fisheries 
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4.7.1.2.1.1 Short term impacts 
The following figures explain the short term impacts on the herring fishery. Note, these are the 
same figures as Figures 23-26 in Document #7. 
Figure 14 – Short term gross revenue ($M) across the alternatives under four herring biomass states, using 
the New price economic model 

 
Figure 15 – Short term net revenue ($M) across the alternatives under four herring biomass states, using the 
New price economic model 
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Figure 16 - Short term SSB across the alternatives under four herring biomass states 

 
Figure 17 - Short term ABC across the alternatives under four herring biomass states 
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4.7.1.2.2 Alternative 1 - Interim Control Rule – Policy currently used in recent 
specification setting processes (fishing years 2013-2018) (No Action) 

No Action. The ABC control rule used for the last two cycles, or six fishing years (2013-2018), 
would be used. The interim or sometimes called “status quo” or “default” 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%. 

Alternative 1 was not analyzed in the MSE due to the technical limitations described in Section 
XXX. Thus, quantitative impacts are not included here. 

Impacts on Atlantic herring fishery 
In the long term, the impacts on the Atlantic herring fishery of Alternative 1 are expected to be 
uncertain but likely not significant. Alternative 1 may not be viable under scenarios of 
increasing biomass (DEIS Section 2.1.1.1), so a different control rule may be necessary in the 
future. Thus, using the status quo control rule indefinitely may result in uncertainty about the 
long-term management of the fishery, a negative impact on the Attitudes, Beliefs, and Values of 
the fishery. 

In the short term, the impacts on the Atlantic herring fishery of Alternative 1 are expected to be 
low positive. The Alternative 1 control rule has been used to manage the fishery since 2013, and 
the impact analysis from prior specifications is summarized here and incorporated by reference 
(NEFMC 2014; 2016). Use of this approach in recent years has not resulted in significant 
adverse social or economic impacts. It has prevented overfishing, the stock is not overfished, and 
the biomass is well above BMSY, though there is some degree of uncertainty in the assessment. 
Stability in the approach to specifications provides a sense of certainty about regulations and the 
future of the Atlantic herring fishery, which is a substantial benefit to business and household 
planning, a positive impact on the Attitudes, Beliefs, and Values of the fishery. Of course, 
Alternative 1 does not guarantee stability in yield and revenue, and without the ability to model 
Alternative 1 in the MSE, it is difficult to project potential variation in these metrics. Since 2013, 
the annual gross revenue of the fishery has ranged from $25-32M (Error! Reference source not 
found.). 

Impacts on Atlantic mackerel fishery 
The impacts on the Atlantic mackerel fishery of Alternative 1 are expected to be uncertain but 
likely not significant in the long term and low positive in the short term. Given that many 
Atlantic herring vessels also participate in the mackerel fishery, the impacts on these fisheries are 
closely linked. Stability in the approach to setting Atlantic herring specifications provides a sense 
of certainty about regulations and the future of the herring and mackerel fisheries, which is a 
substantial benefit to business and household planning and a positive impact on the Attitudes, 
Beliefs, and Values of the fishery. 

Impacts on American lobster fishery 
The impacts on the American lobster fishery of Alternative 1 are expected to be uncertain but 
likely not significant in the long term and low positive in the short term. As consumers of 
Atlantic herring bait, the lobster fishery benefits from having stability in the approach to setting 
Atlantic herring specifications, providing a sense of certainty about regulations and the future of 
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the Atlantic herring fishery, which is a substantial benefit to business and household planning 
and a positive impact on the Attitudes, Beliefs, and Values of the fishery. 

Impacts on predator fisheries and ecotourism 
The impacts on predator fisheries and ecotourism of Alternative 1 are expected to be uncertain 
but likely not significant in the long term and generally neutral impacts in the short term. 
Alternative 1 may not be viable under scenarios of increasing biomass (DEIS Section 2.1.1.1), so 
a different control rule may be necessary in the future. Thus, using the status quo control rule 
indefinitely may result in uncertainty about the long-term management of the fishery, a negative 
impact on the Attitudes, Beliefs, and Values of predator fisheries and ecotourism. Use of the 
Alternative 1 approach in recent years has prevented overfishing of Atlantic herring, the stock is 
not overfished, and the biomass is well above BMSY, though there is some degree of uncertainty 
in the assessment. 

Impacts on communities 
The impacts on communities of Alternative 1 are expected to be XXX. 

4.7.1.2.2.1 Sub-option that would implement the interim control rule as 
approximated by its average performance in recent years (Strawman A)  

Application of the Interim Control Rule, No Action, over the last six fishing years (2013-2018) 
has resulted in an average annual fishing mortality rate equal to 90% of FMSY. Under this Sub-
option, Alternative 1 (No Action, the interim control rule where ABC is set at a value that has a 
50% probability of exceeding FMSY in year three) would be modified with a control rule that: 

• Uses an upper biomass parameter equal to 0.5 for the ratio of SSB/SSBMSY,  
• A maximum fishing mortality rate equal to 90% of FMSY, and  
• No fishery cutoff. 

These parameters were selected to perform as the No Action ABC control rule has performed on 
average over the last six years, but are more compatible with MSE modeling and long term 
projections compared to the No Action control rule. 

Impacts on Atlantic herring fishery 
In the long term, the impacts on the Atlantic herring fishery of the Alternative 1 Sub-Option 
(Strawman A) are expected to be low positive. This Sub-option would be viable under all 
biomass scenarios and would provide a degree of certainty about the long-term management of 
the fishery, a positive impact on the Attitudes, Beliefs, and Values of the fishery. 

Relative to the other alternatives, Strawman A generally does not perform as well in terms of net 
revenue. Using the “base price” economic model, Strawman A produces the lowest median net 
revenue ($12.98M and $14.27M) under two of the eight operating models relative to the eight 
other alternatives (Table 3 - Table 6, Figure 8, Figure 9). For the other operating models, median 
net revenue of Strawman A is both higher and lower than other alternatives depending on the 
model (range is $7.80M-$19.55M). Similar results hold under the “new price” economic model, 
though the values are higher ( 

Table 7 and Table 8). Inter-annual variability is lower than Alternatives 2 and 3, but generally 
higher than the other alternatives. 
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In the short term, if the current, high biomass state is maintained, the short term, annual gross 
and net fishery revenue under the Alternative 1 Sub-Option is modeled to be $33M and $27.6M, 
respectively (Figure 14 and Figure 15). Since 2013, the annual gross revenue of the fishery has 
ranged from $25-32M (Error! Reference source not found.). The revenue impacts on the 
Atlantic herring fishery of the Alternative 1 Sub-Option are expected to be neutral relative to 
Alternative 3 and low positive relative to the other alternatives. 

Impacts on Atlantic mackerel fishery 
XXX 

Impacts on American lobster fishery 
XXX 

Impacts on predator fisheries and ecotourism 
XXX 

Impacts on communities 
XXX 

4.7.1.2.3 Alternative 2 – Maximum fishing mortality is 50% FMSY and fishery cutoff 
when biomass less than 1.1 of SSB/SSBMSY (Strawman B) 

Under Alternative 2 (Strawman B), ABC is set as a function of biomass (biomass based), the 
upper biomass parameter equals 2.0 for the ratio of SSB/SSBMSY, maximum fishing mortality is 
set at 50% of FMSY, and this control rule includes a fishery cutoff when biomass is less than 1.1 
for the ratio of SSB/SSBMSY. 

Impacts on Atlantic herring fishery 
In the long term, the impacts on the Atlantic herring fishery of the Alternative 2 (Strawman B) 
are expected to be low positive to low negative. Strawman B would be viable under all biomass 
scenarios and would provide a degree of certainty about the long-term management of the 
fishery, a positive impact on the Attitudes, Beliefs, and Values of the fishery. However, this 
alternative includes a fishery cutoff at 1.1 SSB/SSBMSY, and the potential for closing the fishery 
at this point is expected to have a negative impact on the Attitudes, Beliefs, and Values of the 
fishery. Should such a closure occur, there would be negative impacts on the Size and 
Demographic Characteristics of the fishery-related workforce and the Historical Dependence on 
and Participation in the fishery. 

In the long term, on the revenue metric, Strawman B outperforms Strawman A under two of the 
eight operating models by $4.65-4.94 million (Table 5 and Table 6). In the rest of the operating 
models, it underperforms by $4.2-8M per year. These are fairly large effects relative to the 
baselines of $12-$18M per year. Strawman B is the best alternative by the net revenue metric in 
two of the operating models. It is the worst for the other six, sometimes by a wide margin. 
Similar results hold under the “new price” economic model, though the values are higher (Table 
9 and Table 10). 

In the short term, the impacts on the Atlantic herring fishery of Alternative 2 are expected to be 
negative relative to Status Quo (Strawman A), with net herring fishery revenues that are 
approximately $5.8M lower than Status Quo. In the short term, if the current, high biomass state 
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is maintained, the short term, annual gross and net fishery revenue is modeled to be $24.9M and 
$21.8M, respectively (Figure 14 and Figure 15). The revenue impacts on the Atlantic herring 
fishery of Alternative 2 are expected to be negative relative to the other alternatives. 

 
Impacts on Atlantic mackerel fishery 
XXX 

Impacts on American lobster fishery 
In the long term, Alternative 2 results in occasional closures of the directed herring fishery, 
which will have negative impacts on the lobster fishery. Depending on the Operating Model, 
Yield can be higher or lower than Yield from the status quo. IAV is highest, which can have 
negative impacts on the lobster fishery. While stakeholders reported preferences for low IAV, 
it’s difficult to translate these preferences into a cost of IAV to any of the stakeholder groups, 
including the lobster fishery. 

In the short term, ABCs are quite variable under this Alternative, but always lowest compared to 
all other alternatives. This would have negative impacts on the lobster fishery.  

Impacts on predator fisheries 
In the long term, Alternative 2 results in the same dogfish and tuna outcomes relative to the 
status quo.  Alternative 2 has good outcomes for the “indirect predator metrics”: SSB, relative to 
unfished biomass, is highest. The frequency of overfishing and probability of overfished herring 
stocks are the lowest of all the alternatives. It is difficult to convert these metrics into monetized 
benefits for the “predator fisheries” stakeholders  

In the short term, SSB is likely to be quite similar across alternatives in the short-run, regardless 
of biomass state (Figure 16). The one exception would be a biomass state similar to the Medium 
A (1995) panel, in which Alternative 2 results in higher biomass.  

Impacts on ecotourism 
In the long term, Alternative 2 results in the same tern outcomes relative to the status quo.  
Alternative 2 has good outcomes for the “indirect predator metrics”: SSB, relative to unfished 
biomass, is highest. The frequency of overfishing and probability of overfished herring stocks 
are the lowest of all the alternatives. It is difficult to convert these metrics into monetized 
benefits for the “ecotourism” stakeholders. 

In the short term, SSB is likely to be quite similar across alternatives in the short-run, regardless 
of biomass state (Figure 16). The one exception would be a biomass state similar to the Medium 
A (1995) panel, in which Alternative 2 results in higher biomass.  

Impacts on communities 
XXX 

4.7.1.2.4 Alternative 3 – Control rule parameters defined upfront 
Under Alternative 3, the ABC control rule would be based on defining the parameters that dictate 
the shape of the control rule upfront. The recommended values are: 0.3 for the lower biomass 
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parameter, 0.7 for the upper biomass parameter, and setting the maximum fishing mortality at 
0.9, or 90% of FMSY.  

Impacts on Atlantic herring fishery 
In the long term, the impacts on the Atlantic herring fishery of Alternative 3 are expected to be 
low positive. Alternative 3 would be viable under all biomass scenarios and would provide a 
degree of certainty about the long-term management of the fishery, a positive impact on the 
Attitudes, Beliefs, and Values of the fishery. However, this alternative includes a fishery cutoff at 
0.3 SSB/SSBMSY, and the potential for closing the fishery at this point is expected to have a 
negative impact on the Attitudes, Beliefs, and Values of the fishery. Should such a closure occur, 
there would be negative impacts on the Size and Demographic Characteristics of the fishery-
related workforce and the Historical Dependence on and Participation in the fishery. The 
potential for closure would be less than under Alternative 2, but closure is more likely under 
Alternative 1 that has no fishery cutoff. 

On the revenue metric, Alternative 3 outperforms the Status Quo (Strawman A) under four of the 
eight operating models by $.6-1.6 million (Table 5and Table 6). In the other four Operating 
models, it underperforms by $0.45-3.5 million per year. These are fairly small to moderate 
effects relative to the baselines of $12-$18M per year. Alternative 3 is the best in 1 operating 
model.  

IAV for Alternative 3 is always higher than status quo.  Similar results hold under the “new 
price” economic model, though the values are higher (Table 9 and Table 10). 

In the short term, if the current, high biomass state is maintained, the short term, annual gross 
and net fishery revenue is modeled to be $33M and $27.6M, respectively (Figure 14 and Figure 
15). The revenue impacts on the Atlantic herring fishery of Alternative 3 are expected to be 
neutral relative to the Alternative 1 Sub-option and low positive relative to the other alternatives.  

Impacts on Atlantic mackerel fishery 
XXX 

Impacts on American lobster fishery 
In the long term, Alternative 3 would result in occasional closures of the directed herring fishery, 
which will have negative impacts on the lobster fishery. These are less frequent than alternative 
2. And only occur in 2 of the Operating Models. Under Alternative 3, Yield is usually similar to 
that of the status quo. IAV is slightly higher than SQ, which can have negative impacts on the 
lobster fishery. While stakeholders reported preferences for low IAV, it’s difficult to translate 
these preferences into a cost of IAV to any of the stakeholder groups, including the lobster 
fishery.  

In the short term, Alternative 3 would result in ABCs that are similar to the status quo in all 
biomass states except the Medium B state. In the short term, this control rule is likely to have 
neutral to negative effects on the lobster fishery.  

Impacts on predator fisheries 
In the long term, Alternative 3 produces the same dogfish and tuna outcomes as to the status quo.  
Alternative 3 has good outcomes for the “indirect predator metrics”: SSB, relative to unfished 
biomass, is slightly higher than status quo. The frequency of overfishing and probability of 
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overfished herring stocks are also lower than status quo (but higher than Alternative 2). It is 
difficult to convert these metrics into monetized benefits for the “predator fisheries” 
stakeholders. 

In the short term, Alternative 3 would result in SSB that are similar to the status quo in all 
biomass states except the Medium B state. In the short term, this control rule is likely to have 
neutral to slight positive effects on the predator fisheries.  

Impacts on ecotourism 
In the long term, Alternative 3 produces in the same tern outcomes relative to the status quo.  
Alternative 3 has good outcomes for the “indirect predator metrics”: SSB, relative to unfished 
biomass, is highest. The frequency of overfishing and probability of overfished herring stocks 
are lower than the status quo. It is difficult to convert these metrics into monetized benefits for 
the ecotourism stakeholders 
In the short term, Alternative 3 would result in SSB that are similar to the status quo in all 
biomass states except the Medium B state. In the short term, this control rule is likely to have 
neutral to slight positive effects on the ecotourism stakeholder.  

Impacts on communities 
XXX 

4.7.1.2.5 Alternative 4 - Control rule alternatives based on desired performance of 
specific metrics identified in the Management Strategy Evaluation process  

Alternatives 4A-F are six ABC control rules based on the desired performance for a handful of 
primary metrics identified by the Council. The primary metrics are: 1) constrain %MSY to be 
100%, with an acceptable level as low as 85%; 2) variation in annual yield set at a preferred level 
<10%, acceptable level as high as 25%; 3) probability of overfished set at 0%, with an acceptable 
level as high as 25%; and 4) probability of herring closure (ABC=0) set between 0-10%. 

Impacts on Atlantic herring fishery 
In the long term, the impacts on the Atlantic herring fishery of the Alternative 4 options are 
expected to be low positive. Alternative 4 would be viable under all biomass scenarios and would 
provide a degree of certainty about the long-term management of the fishery, a positive impact 
on the Attitudes, Beliefs, and Values of the fishery. Alternatives 4B, 4C, and 4E includes a 
fishery cutoff at 0.1 or 0.3 SSB/SSBMSY, and the potential for closing the fishery at these points 
is expected to have a negative impact on the Attitudes, Beliefs, and Values of the fishery. Should 
such a closure occur, there would be negative impacts on the Size and Demographic 
Characteristics of the fishery-related workforce and the Historical Dependence on and 
Participation in the fishery. 

On the revenue metric, Alternatives 4A-4F outperforms the SQ in four of the eight operating 
models by $2-3 million (Table 5 and Table 6). In the other four Operating models, performance 
is mostly mixed: these models underperform slightly to moderately ($0M to 0.5M).  These are 
fairly small to moderate effects relative to the baselines of $12-$18M per year.  

IAV for these alternatives are almost always lower than status quo. Similar results hold under the 
“new price” model, though the values are higher (Table 9 and Table 10).  
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In the short term, if the current, high biomass state is maintained, the short term, modeled gross 
fishery revenue ranges from $30.1M to $27.8M, depending on the Alternative 4 option (Figure 
14 and Figure 15). Likewise, net fishery revenue ranges from $25.9M to 24.2M. The revenue 
impacts on the Atlantic herring fishery of the Alternative 4 options are expected to be low 
negative relative to the Alternative 1 Sub-Option and Alternative 3 and low positive relative to 
Alternative 2. 

 
Impacts on Atlantic mackerel fishery 
XXX 

 

Impacts on American lobster fishery 
In the long term, Alternative 4 does not result in occasional closures of the directed herring 
fishery. Alternative 3, Yield is usually similar to that of the status quo. The IAV from this group 
of control rules is less than or equal to the status quo IAV, which should have positive impacts 
on the lobster fishery. While stakeholders reported preferences for low IAV, it’s difficult to 
translate these preferences into a cost of IAV to any of the stakeholder groups, including the 
lobster fishery.  

In the short term, …XXX 

Impacts on predator fisheries and ecotourism 
In the long term, Alternatives 4A-F produce the same dogfish, tuna, and tern outcomes as to the 
status quo. Alternative 4 has good outcomes for the “indirect predator metrics”: SSB, relative to 
unfished biomass, is slightly higher than status quo. The frequency of overfishing and probability 
of overfished herring stocks are also lower than status quo, but higher than Alternative 2. It is 
difficult to convert these metrics into monetized benefits for the predator fisheries and 
ecotourism stakeholders. 

In the short term, Alternative 4 would result in SSB that are slightly larger than the status quo in 
all biomass states. In the short term, this control rule is likely to have small positive effects on 
the predator fisheries and ecotourism.  

Impacts on communities 
XXX 

 

4.7.1.3 ABC control rule timeframe 

4.7.1.3.1 Supporting Tables and Figures 
The following figures explain the impacts on the herring fishery: 

• Figure 18 and Figure 19 - Timeframe Alternatives 1 (“status quo”) and 2 (“annual”), 
showing median net revenue ($M) across High and Low herring mortality operating 
models for control rule Alternatives 1-4A. 
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• Figure 20 and Figure 21 - Timeframe Alternatives 1 and 2, showing median net revenue 
($M) across High and Low herring mortality operating models for control rule 
Alternatives 4A-F. 

• Figure 22 and Figure 23 - Timeframe Alternatives 1 and 2, showing IAV across High and 
Low herring mortality operating models for control rule Alternatives 1-4A. 

• Figure 24 and Figure 25 - Timeframe Alternatives 1 and 2, showing IAV across High and 
Low herring mortality operating models for control rule Alternatives 4A-F. 
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Figure 18 - Timeframe Alternatives 1 (“status quo”) and 2 (“annual”), showing median net revenue ($M) 
across high mortality operating models for Alternatives 1-4A 

 
Figure 19 - Timeframe Alternatives 1 (“status quo”) and 2 (“annual”), showing median net revenue ($M) 
across low mortality operating models for Alternatives 1-4A 
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Figure 20 – Timeframe Alternatives 1 (“status quo”) and 2 (“annual”), showing median net revenue ($M) 
across high mortality operating models for the Alternative 4 options 

 
Figure 21 - Timeframe Alternatives 1 (“status quo”) and 2 (“annual”), showing median net revenue ($M) 
across low mortality operating models for the Alternative 4 options 
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Figure 22 - Timeframe Alternatives 1 (“status quo”) and 2 (“annual”), showing IAV across high mortality 
operating models for Alternatives 1-4A 

 
Figure 23 - Timeframe Alternatives 1 (“status quo”) and 2 (“annual”), showing IAV across low mortality 
operating models for Alternatives 1-4A 

 



63 

Figure 24 - Timeframe Alternatives 1 (“status quo”) and 2 (“annual”), showing IAV across high mortality 
operating models for the Alternative 4 options 

 
Figure 25 - Timeframe Alternatives 1 (“status quo”) and 2 (“annual”), showing IAV across low mortality 
operating models for the Alternative 4 options 
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4.7.1.3.2 Alternative 1 – Set ABC at the same level for three years (No Action) 
No Action. The ABC control rule would be used to set ABC at the same level for three years 
(consistent value in mt for three years at a time).  

Impacts on Atlantic herring fishery 
The impacts of Alternative 1 on the Atlantic herring fishery are expected to be positive, and low 
positive relative to Alternative 2. Maintaining a constant ABC over a three-year period provides 
consistency for fishing industry operations, stability for the industry and a steady supply to the 
market (in addition to the stability provided by a three-year specifications process). This 
approach may aid business planning. 

Impacts on Atlantic mackerel fishery 
The impacts of Alternative 1 on the Atlantic mackerel fishery are expected to be XXX. 

Impacts on American lobster fishery 
The impacts of Alternative 1 on the American lobster fishery are expected to be XXX. 

Impacts on predator fisheries and ecotourism 
The impacts of Alternative 1 on predator fisheries and ecotourism are expected to be XXX. 

Impacts on communities 
The impacts of Alternative 1 on communities are expected to be XXX. 

 

4.7.1.3.3 Alternative 2 – Set ABC for three years with annual application of control 
rule 

Under Alternative 2, the ABC control rule would be used to set ABC every three years, but ABC 
would not necessarily be the same value. Each year the ABC value could change. ABC would be 
set each year based on the most recent herring assessment and short-term projections. 

Impacts on Atlantic herring fishery 
The impacts of Alternative 2 on the Atlantic herring fishery are expected to be positive, but low 
negative relative to Alternative 1. Relative to Alternative 1, a three-year application of the 
control rule would result in potentially varying the ABC each year, producing a range of 
outcomes for net revenue. Net revenue could increase slightly (by as much as $0.5M, or 2%) or it 
may decrease moderately (by $2.4M, or 6%; Figure 8, Figure 9, Figure 18, Figure 19, Figure 20, 
Figure 21). Very few of the control rules and operating models result in higher net revenue (only 
the high mortality operating models with Alternative 2). Interestingly, control rule Alternative 2 
also produces some of the largest losses compared to control rule Alternative 1. 

In terms of IAV of net revenue, Alternative 2 (three year application of the control rule) would 
result in slightly higher IAV (Figure 10, Figure 11, Figure 22, Figure 23, Figure 24, Figure 25). 
The range of IAV increases is from 0.01 to 0.08. These changes appear to be driven more by 
variability across operating models than across the control rules. 

A varying ABC may result in instability within the industry, making business planning and 
markets less predictable, which may be offset to some degree by the stability provided by 
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knowing the ACLs. Impacts on the Size and Demographic Characteristics of the fishery-related 
workforce are less certain than under scenarios of consistent trend. 

Impacts on Atlantic mackerel fishery 
The impacts of Alternative 2 on the Atlantic mackerel fishery are expected to be XXX. 

Impacts on American lobster fishery 
The impacts of Alternative 2 on the American lobster fishery are expected to be XXX. 

Impacts on predator fisheries and ecotourism 
The impacts of Alternative 2 on predator fisheries and ecotourism are expected to be negligible. 

Impacts on communities 
The impacts of Alternative 2 on communities are expected to be XXX. 

 

4.7.1.4 Expand the list of frameworkable items to include modifications to ABC control 
rule 

More details if these alternatives are included in A8. 
 

 

4.8 SUMMARY OF IMPACTS ACROSS ALL VALUED ECOSYSTEM 
COMPONENTS 

Table 11 on the next page has been developed to summarize general impacts across valued 
ecosystem components. 
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Table 11 – Summary of potential impacts of ABC control rule alternatives across all VECs 

 

  Herring Biomass Non-target 
species (Bycatch) Predator Species 

Protected 
Resources and 
Ecotourism 

Physical 
Environment and 
EFH 

Herring Fishery 
(and related 
mackerel and 
lobster fisheries) 

Predator 
Fisheries 

Alt. 1                     
(No Action) 

ST: Low positive;            
LT: more 
uncertain 

Negligible/Neutral 

Neutral Neutral 

Neutral 

ST: Uncertain but 
likely not 

significant;                       
LT: low positive 

ST: Neutral;                       
LT: uncertain but 

likely not 
significant 

Alt. 1 sub-
option A  

(Strawman 
A) 

ST: Low positive;            
LT: Low positive Neutral Neutral 

ST: Neutral to low 
positive;                             

LT: low positive 

ST: Neutral;                             
LT: Neutral 

Alt. 2           
(Strawman 

B) 

ST: Positive;                      
LT: Positive Low Positive Low Positive 

ST: Negative;              
LT: low positive 
to low negative 

ST: Neutral;                             
LT: low positive 

Alt. 3 ST: Low positive;              
LT: Low positive Neutral Neutral 

ST: Neutral to low 
positive; LT: low 

positive 

ST: Neutral;                             
LT: Neutral 

Alt. 4A 

ST: Positive;                      
LT: Positive Low Positive Low Positive 

ST: Low negative 
to low positive;                   
LT: low positive 

ST: Neutral;                             
LT: low positive 

Alt. 4B 

Alt. 4C 

Alt. 4D 

Alt. 4E 

Alt. 4F 
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