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Working	document	for	developing	a	range	of	potential	ABC	
control	rule	alternatives	

Where	are	we	in	the	process?	
 

1. Goals of Workshop 1 (May 2016): Identify a range of potential objectives of an Atlantic herring ABC 
control rule; identify the quantitative metrics that should be used to evaluate the performance of control 
rules relative to the objectives; and identify a range of possible control rule types to be evaluated further. 
Council action (June 2016): Based on input from Workshop 1 the Council approved the list of objectives 
and associated performance metrics, as well as a range of initial CR types (Table 1).  
 

2. Goals of Workshop 2 (December 2016): Present technical results; identify acceptable range of 
performance for various metrics; and narrow the range of ABC control rule alternatives.  
Council action (January 2017): Based on input from Workshop 2 the Council narrowed the range of CR 
types by removing several and leaving two overall types: annual biomass based ABC, and biomass 
based ABC set for three years (Table 2).   
 

3. Goals of AP/Committee/Council Meetings (April 2017): Identify a range of specific control rule 
(CR) alternatives to consider in Amendment 8.   
 
To facilitate this discussion the PDT has prepared four example CR alternatives based primarily on 
general input from the stakeholder workshops (Strawman Alternatives A, B, C, and D in Section 2.1 of 
Amendment 8 Discussion Document).  
 
However, the PDT recommends that the results of the MSE analysis could be used to better inform the 
range of alternatives considered.  The PDT has discussed two potential ways the MSE results could be 
used to inform the identification of potential CR alternatives.   

1. The first approach would be for the Council to identify the preferred performance for a 
handful of metrics and then have the MSE models provide the CR shapes that fit those 
criteria.  This approach is described in more detail in Section 1.1 of this document.  If the 
AP/Committee supports development of this approach, the range of primary metrics should 
be identified at this meeting, as well as the associated values for preferred performance.  
Each AP member and Committee member could fill in desired performance values for the 
worksheet used at the stakeholder workshop (provided here on pages 5-7).  The PDT has 
identified potential metrics (in red font in Table 3) that could be used for this purpose, based 
on issues that were important to stakeholders at the workshop, as well as metrics with more 
variability in the results (some metrics produced similar results for all CR shapes).      

2. If the AP/Committee does not want to identify the preferred performance of control rules at 
this stage of the process, another approach could be to identify a range of alternatives based 
on their “total score” for a handful of metrics.  Section 1.2 of this document describes this 
approach in more detail.  In a nutshell, the results from the MSE can be used to sum up and 
rank the CR alternatives based on a handful of metrics.  Various weights can be applied to 
individual metrics, or they can be considered equally.  The PDT has developed an example to 
illustrate how this type of performance based score could be used to identify candidate CR 
alternatives.  The PDT can develop this approach further if the first approach is not taken.      
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Table 1 - Objectives and associated performance metrics for ABC control rule alternatives recommended by 
participants at Workshop 1, and approved by the Council in June 2016 

The PDT has identified a handful of candidate “primary metrics” that could be used to help 
identify a range of CR alternatives. Other metrics could be used – input? 

Objective 
Performance Metric 

Fundamental Means 
 Maintain sufficient 

herring population for 
forage needs 

 Prevent overfishing of 
herring 

 Ensure that catch limits 
allow sufficient herring for 
predators 

 % years herring SSB > BMSY 
 % years herring SSB < ½ BMSY 
 % years herring SSB is 30-75% of B0 
 Btarget > BMSY 
 Are predators at their ~BMSY when not overfished? 
 Weight/length or fat content of predator groups (birds, 

tuna, whales, demersal fish) and herring 
 Degree of herring surplus production 
 Maintain BMSY at 4x natural mortality 

 Maximize yield for 
herring fleet 

 Maximize profit for 
herring fleet 

 Achieve Maximum 
Sustainable Yield or 
Optimum Yield 

 F relative to Fref 
 Proportion of years ABC > the catch associated with FMSY 
 Average annual catch 
 Minimum number of years fishery closes 
 Revenue or cost over time 
 Profit per ton or unit effort 

 Ensure herring catch 
temporal stability 

 Limit annual variation in 
quota 

 Fluctuations in catch from one time step to the next 

 Maintain a herring 
population with 
normal size/age 
structure 

 Ensure appropriate fishing 
selectivity/ intensity 

 Herring age structure  
 Common tern productivity of 0.8a 
 

 Maintain predator 
abundance/ condition 

 Ensure that catch limits 
allow sufficient herring for 
predators 

 Establish a forage set-aside 

 Abundance or condition of some generic herring predators 

Notes: a Productivity measured as the number of chicks per nest that survive to fledge. Common terns are present 
throughout the range of herring, and their chicks eat <10 cm herring. A May 27, 2016 letter to the Council from the U.S. 
Fish and Wildlife Service indicated that a productivity of 0.8 might not actually be the best indicator. 

 

Table 2 – Control rule types recommended for consideration in Amendment 8 by stakeholders at Workshop 1  

The Council decided to only explore CR types highlighted in red, based on input from Workshop 2. 

1 Biomass based, with setting catch every year 

2 Biomass based, with setting a constant catch every three years 

3 Biomass based, with setting a constant catch every five years 

4 Biomass based, with setting a constant catch every three years and restricting subsequent 
changes in catch to within 15% 

5 Constant catch 

6 Biomass based, with setting catch every year 
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Section	1.1	Alternatives	based	on	preferred	performance	of	metrics	
 

One approach that could be used to identify a range of CR alternatives is for the AP and 
Committee to identify several key metrics, as well as the preferred performance for those metrics.  
Then the PDT would be able to use the models developed for the MSE to identify the CR 
alternatives that fit those criteria.  For example, the AP and Committee could identify preferred 
performance for the following herring fishery and ecosystem metrics: 

1. Herring Fishery: CR should be based on X% of MSY 
2. Herring Fishery: CR should be based on X% variation in yield  
3. Herring Fishery: CR should be based on X% frequency that ABC=0 (no fishery)  
4. Ecosystem metric: CR should be based on X% probability that herring is overfished 
5. Ecosystem metric: CR should be based on not allowing biomass to fall below % of 
unfished SSB  

To get this process started the PDT has identified a potential handful of “primary metrics” as well 
as a “preferred performance value” for those metrics based on input from Stakeholder Workshop 2 
(see Table 3).  The input from the workshop related to performance metrics has been attached to 
this document for reference (Appendix 1).  If the AP and Committee support using this approach, 
the specific metrics and associated performance values should be identified, ideally at this meeting.  
These metrics and values are not in stone; they were identified to illustrate what can be done with 
the MSE analyses.    

Rather than using the metrics and values staff identified in Table 3, the AP/Committee could 
identify preferred performances for each metric.  If those recommendations are made at this 
meeting, it may be possible to present those preliminary results at the April Council meeting.   

 



4 
 

Table 3 – Summary of input for identifying preferred performance of control rule metrics 

Primary Metrics Stakeholder Input from 
Workshop 2 

Example value used for 
initial analysis 

Herring Fishery: CR should 
be based on X% of MSY  

Responses varied widely, from 
under 10% to 100% 

(In Appendix 1 see Question 2 and 
Figure 1) 

75% - 90% 

For reference, current 
catches near MSY.  The MSE 
model used average of 90% 
of MSY for the SQ run.   

Herring Fishery: CR should 
be based on X% variation in 
yield 

Most responses were 10% or less, 
but a few indicated that over 50% 
was acceptable. 

(In Appendix 1 see Question 3 and 
Figure 2) 

10% 

For reference, there is 
currently about a 25% 
variation from average yield. 

Herring Fishery: CR should 
be based on X% frequency 
that ABC=0 (no fishery) 

Most responses were 10% or less 
and indicated that proper 
management should preclude a 
need to close the fishery. 

(In Appendix 1 see Question 7 and 
Figure 8) 

0-10% 

For reference, the current 
probability of closure is 0%. 

Ecosystem metric: CR should 
be based on X% probability 
that herring is overfished  

Most responses were 10% or less 
and indicated a desire to be risk 
averse for this important forage 
species. Others responded in the 
25-50% range. 

(In Appendix 1 see Question 5a and 
Figure 4) 

0-10% 

For reference, in recent years 
the probability of overfished 
has been about 0%.   

Currently, a required 
rebuilding plan is triggered if 
biomass falls lower than 50% 
of Bmsy. 

Ecosystem metric: CR should 
be based on biomass not 
falling below X% of unfished 
SSB (SSB0) 

 

Most responses were 0% and 10%, 
and some responded higher 
probabilities. 

(In Appendix 1 see Question 5b and 
Figure 5) 

0-10% 

For reference, SSB is 
currently about 74% of SSB0 
if adjusted, and 123% if SSB0 
based on unadjusted results.   
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Worksheet	to	identify	preferred	performance	of	ABC	control	rule	metrics	(pages	5‐7)	
 

Stakeholder group you most identify with (optional, but would help summarize input by stakeholder type): 

Fishery 

 Herring - midwater trawl 
 Herring - purse seine 
 Herring - other gears 
 Groundfish 
 Lobster 
 Tuna 
 Commercial fishery 
 Recreational/charter fishery 
 Other ________________ 

Other 
 NOAA 
 State agency 
 Environmental organization 
 University 
 Whale-watching industry 
 Other _______________ 

 
Are you a Council member?    _____ Yes    _____ No 

 

Instructions: Please answer the following questions to the best of your ability and note your rationale. Metrics in red were identified 
by the PDT as candidate metrics to be used to help identify alternatives.  Do you agree those are the handful of metrics that should be 
used? Should other metrics be included/removed?  
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Performance metric Input Rationale 

Atlantic Herring 

1 What amount of Atlantic herring yield (catch; 
mt) do you think is acceptable?  Is there a 
general target amount of herring needed to 
adequately supply lobster bait and other needs? 

 

 

_____________________ mt 

 

2 What percentage of Atlantic herring Maximum 
Sustainable Yield (MSY) would you like to 
have harvested? 

Circle one: 

10%   25%   50%   75%   90% 

other%____ 

 

3 What amount of year-to-year change in yield 
do you think is acceptable (i.e., yield stability; 
e.g., 0% = no change)? 

 

0 %   10%   25%   50% 

other%____ 

 

4 What percentage of unfished Spawning Stock 
Biomass (SSB) do you think is acceptable to 
maintain for Atlantic herring (i.e., proportion 
of SSB0)? 

 

10%   25%   50%   75%   90% 

other%____ 

 

5 What is an acceptable probability that Atlantic 
herring SSB: 

A. Becomes overfished (i.e., falls below 
half of SSB at MSY)? 

 

10%   25%   50%   75%   90% 

other%____ 

 

B. Is below 30% of unfished SSB? 
 

10%   25%   50%   75%   90%    

other%____ 

 

C. Is below 75% of unfished SSB? 
 

10%   25%   50%   75%   90%    

other%____ 
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6 What is an acceptable probability that Atlantic 
herring overfishing occurs (i.e., Atlantic 
herring fishing mortality exceeds the fishing 
mortality rate (F) at MSY) 

 

10%   25%   50%   75%   90%    

other%____ 

 

7 What is an acceptable probability that the 
Atlantic herring fishery must close (i.e., have 
ABC = 0)? 

 

 

10%   25%   50%   75%   90%    

other%____ 

 

Predators of Atlantic herring 

8 What is an acceptable probability that Bluefin 
tuna average weight is at or above long term 
average? 

 

10%   25%   50%   75%   90%    

other%____ 

 

9 What is an acceptable probability that 
Common tern population (nesting pairs) is at 
or above current population size? 

 

10%   25%   50%   75%   90%    

other%____ 

 

10 What is an acceptable probability that 
Common tern productivity is at or above the 
target of 1.0 fledglings/nesting pair? 

 

10%   25%   50%   75%   90%    

other%____ 

 

11 What is an acceptable probability that 
Common tern productivity is at or above the 
threshold of 0.80 fledglings/nesting pair? 

 

10%   25%   50%   75%   90%    

other%____ 

 

12 What is an acceptable probability that 
groundfish biomass is at or above the 
overfished threshold (i.e., falls below half of 
SSB at MSY)? 

 

10%   25%   50%   75%   90%    

other%____ 
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Section	1.2	Alternatives	based	on	total	score	of	metrics	
 

Another approach for identifying CR alternatives based on performance could be for the AP and 
Committee to identify the CR alternatives that rank the highest for a subset of metrics.  For 
example, a similar list of metrics could be identified and a “total score” could be calculated for 
each CR shape.  Individual scores for each metric could be summed together, and a sub-set of the 
CR shapes with the highest total score could be selected for further consideration in Amendment 8.  
In addition, the individual metric scores could be weighed differently if the Council wants to 
provide more emphasis on some metrics over others.  Or each metric could have equal weight, and 
the total score could be the sum of each metric score.  Again, to get this process started and show 
how this approach could work, the PDT has developed an example scoring method that could be 
used for identifying a potential range of alternatives.  The specific metrics and weights could be 
adjusted.   

 

Example Scoring Method:   

Identifies 7 total metrics (3 “Fleet” metrics weighed equally with 4 “Ecosystem” metrics) 

"scale" means to put the given metric on a scale 0-1: 

scale(metric) = metric/(max of observed metric). 

Note that some metrics also enter the score as an inverse (i.e., 1/metric) so that high values are always a 
good thing.  All metrics are medians among years and simulations.  

  

Fleet Score = scale(Y/MSY) + scale(1/(variation in Yield)) + scale(1/(frequency of closure)) 

Ecosystem Score =  Herring + Predators 

scale(1/frequency overfished) + scale(frequency dogfish) + scale(frequency terns) + scale(frequency 
tuna) 

Total Score = Fleet Score(50%) + Ecosystem Score (50%) 
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Appendix	1	

Participant	input	on	range	of	acceptable	performance	(excerpt	from	
Workshop	2	meeting	Summary)	

 
PARTICIPANT INPUT – REFINE RANGE OF ACCEPTABLE PERFORMANCE 
 
Within three small groups of diverse stakeholders, participants were presented with an exercise to 
consider (individually and as a group) the preferred range of performance for up to 12 performance 
metrics, as identified at the first workshop, and provide a rationale, if willing. This exercise was 
intended to motivate thinking and discussion about the potential range of outcomes across a large set of 
candidate control rules, and to set the stage for later consideration of tradeoffs, where it is necessary to 
evaluate more than one performance metric at a time. Participants were given a handout with each 
metric framed as a question (see below). Most questions were multiple choice with an “other” response 
should preferences fall outside those provided. On the handout, participants were asked to identify their 
stakeholder type and whether they are a Council member. Participants were given time to indicate their 
personal preferences on the handout, and then the small groups discussed each metric to identify the 
range of individual responses, ask questions, and understand the rationale of others – providing an 
opportunity for written and verbal input. Participants could revise their individual responses before 
submitting them to the facilitators. 

Overnight, the facilitators, workshop staff, and technical experts collated the participant input to identify 
themes to determine if a “preferred” range of performance across the metrics could be identified, which 
would potentially allow for reducing the amount of control rules needing further consideration. This 
overnight effort was fairly course, given the narrow timeframe. Here, is a more thorough compilation, 
completed subsequent to the workshop. 

The written input of 38 participants and the oral discussions of the entire body of workshop participants 
are summarized here. There were 41 participants in the three small groups who turned in their handout, 
including two Council members, one NOAA staff member, and 38 other participants (Table 2), but this 
summary does not include the written comments of the two Council members or the NOAA staff 
member, though their input was within the range identified by others. 

Table 4 - Demographics of written commenters of the Day 1 small group discussions 

Stakeholder Type Council member? 
Herring fishery (all gear types, industry reps) 10 (24%) Yes   2 (5%) 
Other fishery (lobster, tuna, groundfish)   9 (22%) No 39 (95%) 
Environmental NGO   6 (15%)   

Other 

State   2 (5%)   
University   5 (12%)   
Whale watch industry   1 (2%)   
Other   3 (7%)   

Not specified   4 (10%)   
NOAA   1 (2%)   
Total 41 (100%)   
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Note that these responses were solicited as initial reactions to the presentation of a large amount of 
simulation results, requested with the intent of facilitating further discussions and informing evaluation 
of different control rules. Thus, these responses may or may not differ from what participants may 
consider their recommendations for actual management targets.  

Question 1 – What is an acceptable amount of Atlantic herring yield (catch)? 

Of the 38 participants with written input, 22 provided a quantitative response to the question. Responses 
varied widely between 50,000-160,000 mt, averaging almost 95,000 mt (Table 5). The herring fishery 
members, on average, gave higher responses (115,000 mt) than others. Eleven participants did not 
provide a number, but had a written comment, and five did not respond. The groups were generally 
uncomfortable with selecting a preferred yield, independent of herring biomass or ecosystem health 
indicators. This observation may reflect that participants had begun considering tradeoffs, even though 
this particular exercise was organized around individual performance metrics. Most commented that 
yield should be tied to stock status, not be a fixed number. Some participants, particularly those who did 
not provide a numerical value, felt that maintaining a certain yield is less important than maintaining a 
biomass above a threshold that leaves sufficient herring for forage needs of predators. Some who 
supported a yield similar to the status quo reasoned that the bait market needs about 100,000 mt per year 
and felt that fishing at recent levels has been sustainable and sufficiently accounts for uncertainty. For 
reference, current yield is about 100,000 mt. 

 

Table 5 - What is an acceptable amount of Atlantic herring yield (catch; mt; 22 respondents)? 

 

Stakeholder type 
All 

(n=22) 
Herring 

fishery (n=9) 
Other 

fishery (n=6) 
ENGO  
(n=1) 

All others 
(n=4) 

Not indicated 
(n=2) 

Maximum 160,000 160,000 125,000 100,000 100,000 100,000

Median 100,000 100,000 50,000 100,000 90,000 75,000

Average 94,864 115,000 72,000 100,000 90,000 75,000

Minimum 50,000 60,000 50,000 100,000 80,000 50,000

 

Question 2 – What is an acceptable percentage of Atlantic herring MSY that is harvested? 

Of the 38 participants, 34 provided a quantitative response to the question. Responses varied widely, 
from under 10% to 100% (Figure 1). The range of responses was higher for herring fishery participants 
(25-100%) than for environmental non-profit (ENGO) participants (10-75%). Four participants provided 
no number but had a written comment. Some commented that harvest should not be set at 100% MSY, 
unless predators are explicitly addressed in the process. The assessment accounts for predators in terms 
of estimated amounts, but not necessarily their need – however, it was noted that predator need is 
unknown. Those who gave a low percent response generally felt that it would better account for the 
needs of predators and for uncertainty. There was also concern about the uncertainty in historical data. 
Some felt that managing to MSY is inappropriate under ecosystem-based management and in a changing 
climate. Those giving a higher response felt greater confidence in the current stock assessment and were 
less concerned about continuing near status quo management. For reference, nearly 100% of MSY is 
currently allowed to be harvested. 
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Question 3 – What is an acceptable amount of year-to-year change in yield (i.e., yield stability; e.g., 0% 
= no change)? 

Of the 38 participants, 31 provided a quantitative response to the question. Most responses were 10% or 
less, but a few indicated that over 50% was acceptable (Figure 2). There was not a strong trend in the 
responses by stakeholder type. Six participants did not provide a number, but had a written comment, 
and one did not respond. Most responses were 10%, indicating a need to keep a stable and predictable 
supply of herring for the market. Some felt that stability is good, so long as there is not a risk to the 
biomass or ecosystem. Some who favored a high percentage (≥50%) felt that any fishery should be able 
to be closed if needed, or that other biological or ecological factors are more important that yield 
stability. Those providing no numerical percentage (n=6) indicated that they were either insufficiently 
knowledgeable or that ecosystem considerations should be prioritized over maintaining fishery stability. 
Some felt the allowable change should dynamic, more per year if the resource is healthy and less if the 
resource is in poor condition. For reference, there is currently about a 25% variation from average yield. 

Question 4 – What is and acceptable percentage of unfished Spawning Stock Biomass to maintain for 
Atlantic herring (i.e., proportion of SSB0)? 

Of the 38 participants, 31 provided a quantitative response to the question. Most responses were 75%, 
but ranged from 25-90% (Figure 3). There was not a strong trend in the responses by stakeholder type. 
Six participants did not provide a percentage but had a written comment, and one did not respond. Most 
responses were 75% and indicated a desire to stay near the status quo level and/or be consistent with 
scientific literature. For nine participants, B0 is a more appropriate performance metric than SSB; they 
felt that using B0 better considers the need to maintain juveniles, and is supported by scientific literature. 
Those participants support maintaining at least 75% B0. For reference, SSB is currently about 74% of 
SSB0. 

Question 5a - What is an acceptable probability that Atlantic herring SSB becomes overfished (i.e., falls 
below half of SSB at MSY)? 

Of the 38 participants, 35 provided a quantitative response to the question. Most responses were 10% or 
less, and the ENGO participants all responded 0% (Figure 4). Three participants did not respond. Most 
responses indicated a desire to be risk averse for this important forage species. Those answering 50%, 
including most of the herring fishery participants, indicated that the status quo seems to be working 
and/or a desire to be consistent with the legal threshold. For reference, Atlantic herring is currently not 
considered to be overfished. 

Question 5b - What is an acceptable probability that Atlantic herring SSB is below 30% unfished SSB? 

Of the 38 participants, 29 provided a quantitative response to the question. Most responses were 10% or 
less (Figure 5). Four participants did not provide a percentage but had a written comment, and five did 
not respond. Most respondents indicated a desire to be risk averse for this important forage species. 
Those indicating 50% or greater did not provide a rationale. For reference, Atlantic herring is currently 
not considered to be overfished. 

Question 5c - What is an acceptable probability that Atlantic herring SSB is below 75% unfished SSB? 

Of the 38 participants, 28 provided a quantitative response to the question. Five participants did not 
provide a percentage but had a written comment, and five did not respond (Figure 6). Most responses 
were 10% or less and indicated a desire to be risk averse for this important forage species. Many 
indicated that the management target should be about 75% of SSB0, but there was variation in the 
willingness to accept risk around that target. Some indicated that a better metric would be 75% B0. For 
reference, Atlantic herring is currently not considered to be overfished. 
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Question 6 - What is an acceptable probability that Atlantic herring overfishing occurs (i.e., Atlantic 
herring fishing mortality exceeds the fishing mortality rate (F) at MSY)? 

Of the 38 participants, 37 provided a quantitative response to the question. One participant did not 
respond (Figure 7). Most responses were 10% or less and indicated a desire to be risk averse for this 
important forage species. Others who responded in the 25-50% range felt comfortable being closer to the 
legal limit (50%) and the status quo (recently ranged between 35-50%).  

Question 7 - What is an acceptable probability that the Atlantic herring fishery must close (i.e., have 
ABC = 0)? 

Of the 38 participants, 33 provided a quantitative response to the question. Three participants did not 
provide a percentage but had a written comment, and two did not respond (Figure 8). Most responses 
were 10% or less and indicated that proper management should preclude a need to close the fishery and 
that closing the fishery would be detrimental to industry business planning and create political pressure 
to suspend or revise the control rule. Others responding 50% or greater, or who did not provide a 
specific percentage, indicated that, while closures are not acceptable, maintaining a target biomass (e.g., 
B>40% of B0) is more important than the need to prevent fishery closures. For reference, the current 
probability of closure is 0%. 

Question 8 - What is an acceptable probability that bluefin tuna average weight is at or above long term 
average? 

Of the 38 participants, 32 provided a quantitative response to the question. Three participants did not 
provide a percentage but had a written comment, and three did not respond. Most responses were in the 
75-90% range, indicating a desire to maintain large tuna (Figure 9). Many questioned if a herring harvest 
control rule could influence tuna weight. For reference, bluefin are currently just below their long-term 
average weight. 

Question 9 - What is an acceptable probability that Common tern population (nesting pairs) is at or 
above current population size? 

Of the 38 participants, 27 provided a quantitative response to the question. Three participants did not 
provide a percentage but had a written comment, and eight did not respond. Most responses were in the 
90-100% range, indicating that terns are an essential part of the ecosystem, and that the population is 
already below historic levels (Figure 10). Many respondents felt that a herring control rule may have 
little impact on the tern population; some felt that this metric would not be very informative. Some 
nonrespondents felt unqualified to answer the question. 

Question 10 - What is an acceptable probability that Common tern productivity is at or above the target 
of 1.0 fledglings/nesting pair? 

Of the 38 participants, 27 provided a quantitative response to the question. Three participants did not 
provide a percentage but had a written comment, and eight did not respond. Most responses were in the 
90-100% range, indicating that terns are an essential part of the ecosystem, and that the population is 
already below historic levels (Figure 11). Many respondents felt that a herring control rule may have 
little impact on the tern population; some felt that this metric would not be very informative, or that 
there are other important factors to tern success unrelated to herring. Some nonrespondents felt 
unqualified to answer the question. For reference, tern production is currently 0.8 on average. 
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Question 11 - What is an acceptable probability that Common tern productivity is at or above the 
threshold of 0.80 fledglings/nesting pair? 

Of the 38 participants, 25 provided a quantitative response to the question. Five participants did not 
provide a percentage but had a written comment, and eight did not respond. Most responses were in the 
90-100% range, indicating that terns are an essential part of the ecosystem, and that the population is 
already below historic levels (Figure 12). Many respondents felt that a herring control rule may have 
little impact on the tern population; some felt that this metric would not be very informative, or that 
there are other important factors to tern success unrelated to herring. Some nonrespondents felt 
unqualified to answer the question. For reference, tern production is currently 0.8 on average. 

Question 12 - What is an acceptable probability that groundfish biomass is at or above the overfished 
threshold (i.e., is above half of SSB at MSY)? 

Of the 38 participants, 31 provided a quantitative response to the question. Two participants did not 
provide a percentage but had a written comment, and five did not respond. Most responses were in the 
90-100% range, indicating that groundfish are an essential part of the ecosystem, and overfishing should 
be avoided (Figure 13). Some non-respondents felt that a herring control rule may have little impact on 
groundfish populations if they are opportunistic feeders; and that this metric may be irrelevant. Some 
nonrespondents felt unqualified to answer the question. For reference, of the 20 groundfish stocks, about 
seven are currently considered to be not overfished (NEFMC 2016). 
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Figures for Questions 2-12 of the Day 1 small group discussions 

Note: In each figure, total responses is greater than total respondents, as some respondents indicated 
more than one response. 

LEGEND:  

 Herring Fishery  Other Fishery   ENGO 

 Other    Not Indicated 

 

Figure 1 (Q2) - What is an acceptable 
percentage of Atlantic herring MSY that is 
harvested (34 respondents)? 

 

Figure 2 (Q3) - What is an acceptable amount of 
year-to-year change in yield (i.e., yield stability; 
e.g., 0% = no change; 31 respondents)? 

 

 

 

 

 

 

 

 

Figure 3 (Q4) - What percentage of unfished 
Spawning Stock Biomass is acceptable to 
maintain for Atlantic herring (i.e., proportion 
of SSB0; 31 respondents)? 

 

Figure 4 (Q5a) - What is an acceptable 
probability that Atlantic herring SSB 
becomes overfished (i.e., falls below half of 
SSB at MSY; 35 respondents)? 
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Figure 5 (Q5b) - What is an acceptable 
probability that Atlantic herring SSB is below 
30% unfished SSB (29 respondents)? 

 

 

Figure 6 (Q5c) - What is an acceptable 
probability that Atlantic herring SSB is below 
75% unfished SSB (28 respondents)? 

 

 

 

 

 

 

 

 

 

Figure 7 (Q6) - What is an acceptable 
probability that Atlantic herring overfishing 
occurs (i.e., Atlantic herring fishing mortality 
exceeds the fishing mortality rate (F) at MSY; 
37 respondents)? 

 

Figure 8 (Q7) - What is an acceptable 
probability that the Atlantic herring fishery 
must close (i.e., have ABC = 0; 33 
respondents)? 

 

 
 

 

 

 

 

 

 

 

Figure 9 (Q8) - What is an acceptable 
probability that bluefin tuna average weight 
is at or above long term average (32 
respondents)? 

 

 

 

 

Figure 10 (Q9) - What is an acceptable 
probability that Common tern population 
(nesting pairs) is at or above current 
population size (27 respondents)? 
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Figure 11 (Q10) - What is an acceptable 
probability that Common tern productivity is 
at or above the target of 1.0 fledglings/nesting 
pair (27 respondents)? 

 

Figure 12 (Q11) - What is an acceptable 
probability that Common tern productivity is 
at or above the threshold of 0.80 
fledglings/nesting pair (25 respondents)? 

 

 

 

 

 

 

 

 

 

 

Figure 13 (Q12) - What is an acceptable 
probability that groundfish biomass is at or 
above the overfished threshold (i.e., is above 
half of SSB at MSY; 31 respondents)? 
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