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Introduction 
 

This memo frames potential decisions for the Committee and Council, and incorporates the input of the 
MSB Monitoring Committee (met May 23 and May 28, 2013) as well as follow-up analysis and 
discussions among Council and National Marine Fisheries Service staff.  Specific Monitoring 
Committee recommendations are noted as such.  ITEMS where Council action may be appropriate 
and/or necessary are flagged as "DECISION POINTS" in this memo.  Items on the agenda include: 
 

 

- Review and develop recommendations for annual MSB specifications and related management 
measures, including but not limited to (detailed below):  
  Butterfish Allowable Biological Catch for 2014  
  River Herring/Shad cap for mackerel fishery  
  Gear stowage requirements  
  Longfin roll-over and reserve options  
  Longfin mesh requirements  
  Longfin possession limits for Illex fishery  
 
- Consider Illex control date  

-The Council approved a new longfin squid control date at its last meeting but the Advisory 
Panel requested that the Council consider a control date for Illex as well.  DECISION POINT. 

 
- Amendment 15 update  

-The NMFS Northeast Regional Office (NERO) will be providing a letter with guidance on 
approaches to considering the "stock in the fishery" question for river herrings and shads 
(RH/S) prior to the meeting. Staff will forward that letter and bring hard-copies to the meeting. 

 
- Squid management port meeting results (Pt. Judith RI, and Cape May, NJ)  

-A summary of the port meetings will be forwarded to the Council before the Council meeting 
(the meetings were not concluded before mail-out). 

 

 
The rest of this tab primarily deals with the MSB specifications issues.  The issues are described below 
in the order that the Monitoring Committee evaluated them, which is slightly different than the order on 
the agenda.
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2014 Specification Measures 
 

As documented in the May 2013 Scientific and Statistical Committee Report (included in this briefing 
tab), the SSC affirmed the status-quo multi-year ABCs for Atlantic mackerel, longfin squid, and Illex 
squid.  Accordingly, no changes to specifications (catch quantities/quotas) for those fisheries are 
discussed in this document (including RSA, up to 3%).  There are some other potential management 
measures related to longfin squid that are discussed below however.    

A summary of all existing MSB management measures is included later in this tab for reference 
purposes. NMFS' Northeast Regional Office staff recently began producing these and they provide a 
handy reference for status-quo specifications and other management measures.  
 

Gear Stowage Requirements 

 

The New England Fishery Management Council (NEFMC) and NMFS have been working on changing 
the gear stowage requirements, which often apply when vessels are transiting closed areas.  The New 
England Council had recommended totally removing groundfish stowage requirements but it was 
disapproved by NMFS.  For plans with the requirements, they are still proposing to modify several 
requirements.  Specifically, the following modifications would be made: 

---Remove the requirement for vessels transiting the Gulf of Maine Rolling Closure Areas, the Georges 
Bank Seasonal Area Closure, and the Conditional Gulf of Maine Rolling Closure Area to detach towing 
wires from doors when using on-reel net stowage. (Safety issue) 

---Remove the requirement to cover nets with canvass or other similar opaque materials and instead 
allow NMFS to specify in the Federal Register what kind of covering (or additional approved stowage 
methods) would be required.  The Monitoring Committee thought this seemed reasonable as long as 
NMFS include at least a 30-day comment period and hold at least one public hearing (preferably via 
webinar) on any proposed changes.  See the letter from the NEFMC later in this tab for additional 
details. 

 

The Monitoring Committee noted that these would apply to several MAFMC-managed fisheries 
because these regulations (648.23) are referenced in other regulations for those fisheries.  The 
Monitoring Committee also discussed if things like this should be moved into a "General" category as 
an issue of clarity in the regulations, and whether NMFS should do a regulatory amendment to 
reorganize the regulations, but full analysis of such an endeavor was beyond the scope of this meeting. 

 

DECISION POINT - Change the requirements or not.  Staff recommends changing them. 
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River Herring & Shad Cap (RH/S) 

   

The Monitoring Committee first discussed the status of the RH Endangered Species Listing 
Determination.  Diane Borggaard of NMFS' Office of Protected Resources subsequently provided a 
summary of where things stand with the listing, copied below: 

  

The Herring PDT/Mackerel MC briefly discussed the status of the petition to list river 
herring/shad as threatened or endangered under the Endangered Species Act 
(ESA).  NMFS reviewed the petition submitted by NRDC in August 2011 and 

published a positive 90-day finding in November 2011; the finding stated that the 
information in the petition, coupled with information otherwise available to the 

agency, indicated that the petitioned action may be warranted.  As a result of the 
positive finding, the Agency is required to review the status of the species to 
determine if listing under the ESA is warranted.  ASMFC completed a stock 

assessment for river herring in May 2012, covering over 50 river specific stocks 
throughout the species U.S. range.  NMFS will utilize the information from the stock 

assessment as a critical component in the ESA listing decision for these two 
species.  Due to the nature of the stock assessment, it did not contain all elements 

necessary for making a listing determination under the ESA; therefore, NMFS 
identified the additional required elements and held workshops focused on 

addressing this information.  The three workshops organized for this purpose 
addressed river herring stock structure, extinction risk analysis (ERA), and climate 
change.  Reports from the workshops were independently peer reviewed and have 

been made available by NMFS.  NMFS will use these reports and the modeling 
results along with the ASMFC river herring stock assessment and all other best 

available information to develop a listing determination, which will be published in 
the Federal Register as soon as possible (anticipated summer 2013).  If listing is 

determined to be warranted, NMFS will publish a proposed rule and will seek public 
comment and most likely hold public hearings.  During this time, the species would 

be proposed species and it is possible to prepare a conference opinion under 
section 7 of the ESA to determine if federal actions may jeopardize the species.  
During the development of a conference opinion and further management action 

under the MSA, there  is an opportunity for NMFS, NEFMC, MAFMC, and others to 
work together to improve coordination on the various actions moving forward.  The 
timing of the ESA determination should not, however, affect the Councils' ability to 

develop management actions to establish RH/S catch caps in the herring and 
mackerel fisheries given the current timelines for these actions. 

 

 

The Monitoring Committee agreed on several general points related to the cap: 

-We do not have information to link cap levels to specific RH/S stock effects/abundance (consistent with 
Amendment 14). 

-There is always a risk of the cap not tracking stock trends in a timely fashion.  If RH/S stocks improve 
and the cap is low then the cap could unnecessarily constrain the mackerel fishery, or not be 
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sufficiently constraining if RH/S stocks decline (based on RH/S catch in the mackerel fishery having a 
discernible impact on RH/S stocks).  Trends in the directed fishery will also impact cap performance as 
well, and recent years may or may not be reflective of upcoming years (a public comment at the 
Monitoring Committee meeting noted that in terms of mackerel size, mackerel availability, and mixing of 
Atlantic herring and mackerel, that recent years have been unusual in terms of directed mackerel 
fishing). 

-The current 20,000 pound directed trip definition and/or 20,000 pound post-closure trip limit appears 
reasonable based on mackerel landings 2004-2012.  Trips over 20,001 pounds accounted for 98.5% of 
all mackerel landings and on those trips landings less than 20,001 pounds, mackerel made up a small 
portion (on average) of their overall landings, suggesting that landings under 20,001 pounds are truly 
incidental.  There was also input at the Advisory Panel meeting that a 20,000 pound trip limit would 
effectively close directed mackerel fishing. 

DECISION POINT - Change the directed trip/cap trip definition or not.  Staff recommends staying at 
20,000 pounds. 

 

The Monitoring Committee agreed that continuing close coordination with Atlantic herring management 
is very important.  Given the timeline of MSB specifications and New England's Atlantic herring 
management measure development, for 2014 and 2015 coordination will likely have to be at the level of 
keeping each Council informed of concurrent developments, but the goal should be to eventually have 
a meshed RH/S cap that applies to both mackerel and Atl. herring fishing in the Mid-Atlantic and 
Southern New England during the first part of the calendar year (Jan-April when mackerel fishing is 
occurring) given the overlap between the fisheries.  The May 23, 2003 joint MSB Monitoring Committee 
and Atlantic Herring Plan Development Team meeting was a good example of useful coordination and 
helped inform the MSB Monitoring Committee's discussions on May 28, 2003.     

 

The Monitoring Committee discussed the utility of allowing a minimum amount of mackerel to be landed 
before the mackerel fishery closed regardless of the cap extrapolation estimation.  The rationale would 
be to avoid closing the fishery based on a few initial observer trips that were high, before either 
encounter rates averaged out or the fishery figured out how to avoid RH/S in a given year.  Ultimately 
the Monitoring Committee decided that such a provision would really depend on the Council's risk 
preferences (mackerel landings vs RH/S catch limitation).  

Subsequent discussion with NMFS staff concluded that while such a provision could potentially be part 
of the cap system, since it was not really contemplated in Amendment 14 and would require further 
analysis, it would have to be a Frame-worked provision.  Possible ways to address this issue in this 
specification cycle would be to set a relatively higher cap or to specify a longer transition from using the 
average of the previous year's data to the current year's data.  The butterfish cap transitions from the 
previous year's data to the current year's data over 4 trips (on the 5th trip only the new/current year's 
data is used).  Given the high volume nature of the mackerel fishery and the patchy nature of RH/S 
catch, staff recommends considering specifying that the transition from the previous year's data to the 
current year's data occur over more (6-8) observed trips to dampen potential volatility in the observed 
RH/S catch rate.  Council and NMFS staff will conduct additional analysis regarding exactly what 
number may be most appropriate prior to the Council meeting.   

 

DECISION POINT - Specify the data transition period or not.  Staff recommends at least recommending 
to NMFS that they consider a longer transition period. 
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A public comment at the Monitoring Committee meeting suggested that a minimum-mackerel provision 
would not be consistent with Amendment 14 and that a seasonal split could address this issue, but 
such a change would also likely be an action that would require a framework action versus direct 
implementation via annual specifications.          

 

The Monitoring Committee spent considerable time discussing what might constitute appropriate RH/S 
cap levels (a joint RH+S cap appears most feasible given the difficulty of monitoring/tracking shad 
catch, which has been relatively low in the mackerel fishery).  Ultimately the question depends on how 
much the Council wants to reduce RH/S catch and compared to which baseline.  The lack of 
information about how much RH/S should be caught overall makes the question quite difficult for the 
monitoring committee to evaluate from a technical/biological perspective. 

 

Possible baselines to reduce catch from would include A) recent years, B) recent years relative to the 
years analyzed in Amendment 14, or C) a potential reduction in a particular year compared to what 
would have occurred in that year had there been no cap.  Each baseline means something different in 
terms of the range of potential caps and their means (averages) and medians (half of the range is 
above and half below a particular number).  The Monitoring Committee did think that only looking at 
years from 2005 forward would be most appropriate given improvements to high-volume sampling 
protocols that were implemented in 2005. 
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A B C D E F G H I

Year

Mackerel 

Landings

Total Landings 

on Mackerel 

Trips (the 

difference is 

mostly from 

Atl. Herring)

% of RH/S 

catch vs all 

catch on 

observed 

mackerel 

trips

Number 

of 

observed 

trips that 

ratio is 

derived 

from

Percent of 

total 

mackerel 

landed that 

was 

observed by 

those trips

Amount RH/S 

Estimated to be 

caught by 

mackerel trips 

based on 

methods used for 

butterfish and 

other similar 

caps

Amount of RH/S 

that would have 

been caught for a 

given year's ratios if 

fishery had caught 

the current 

mackerel quota 

(33,821 mt)

45% of total RH/S 

catch from 

Amendment 14 

analysis ‐ 45% was 

the average amount 

of RH/S that Quarter 

1 was responsible for 

2005‐2010

2005 42,270 44,155 0.38% 12 3% 167 134 301

2006 56,860 59,976 0.51% 14 5% 308 183 130

2007 25,546 31,441 4.05% 9 3% 1,273 1,685 328

2008 21,734 28,438 0.46% 16 13% 132 206 332

2009 22,635 30,891 0.27% 17 10% 84 126 195

2010 9,877 15,063 0.52% 20 16% 78 266 132

2011 531 1,095 0.54% 5 29% 6 377 na

2012 5,332 8,408 1.26% 14 12% 106 674 na

Mean 23,098 27,433 1.00% 13 11% 269 456 236

Median 22,184 29,665 0.51% 14 11% 119 236 248

High 56,860 59,976 4.05% 20 29% 1,273 1,685 332

Low 531 1,095 0.27% 5 3% 6 126 130
*Note: on the Monitoring Committee call staff raised mackerel landings by an average of 16% to account for other landings on mackerel trips 
based on dealer weighout data.  In the table above the actual other landings from mackerel trips in each year were utilized, which modified the 
results in column G slightly, but follow-up discussions with the monitoring committee concluded that using the actual amount from year to year 
was more appropriate. 

 

To get an idea of the amount of RH/S that has been caught by the mackerel fishery in recent years, 
staff utilized the methodology used from the butterfish cap to examine what the mackerel fishery would 
have generated for RH/S cap catches looking back several years (see table above).  An important 
factor to consider is that the RH/S estimates in Amendment 14 were quite imprecise in most cases, and 
while precision estimates are not available for the calculations in column G, they would likely be even 
more imprecise than the estimates generated in Amendment 14 (note the low number of observed 
trips/landings).  Hopefully Amendment 14 will lead to more precise estimates.   

 

Column H approaches the question from a different perspective.  It lists annual cap amount that would 
have been generated in each year given the yearly ratios and if the current mackerel quota (33,821 mt) 
had been caught.  From staff's perspective these numbers are useful in terms of examining an 
appropriate range of options.  1,685 mt appears to be a cap number that would almost never close the 
mackerel fishery given the range of recent catch ratios and the current mackerel quota.  The Monitoring 
Committee concluded that a cap of 1,685 mt or higher would be unlikely to match the intent of 
Amendment 14 to reduce RH/S catch.  Another way to utilize column H is that the lower amounts in 
column H suggest caps that would allow the mackerel fishery to land its quota if it can maintain a low 
RH/S catch rate.    
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Column I lists 45% of the amounts of the total RH/S estimates produced from Amendment 14.  45% of 
those total RH/S amounts were caught in Quarter 1 on average from 2005-2010 (34% from the Mid-
Atlantic and 11% from New England).  The Amendment 14 analysis stratified RH/S catch by year, gear, 
RH/S species, quarter, and region.  While the Amendment 14 analysis was not done the same way that 
the cap will be calculated, these numbers may still provide a useful reference point for recent RH/S 
catch.  While 2007 appears to represent a divergence between the Amendment 14 analyses (see table 
below) and the cap estimates in the above table, given the CVs (estimates of uncertainty) in the table 
below, and given mackerel cap trips will be a different draw of trips compared to the Amendment 14 
analyses, the difference is not that large given to the high uncertainty.  This highlights the ongoing 
technical concern that without additional sampling coverage, cap estimates (whether historical or 
future) are likely to be very imprecise.  

 

 

 

 

A public comment requested that the Monitoring Committee consider A) recent news about river herring 
run resurgences, B) the status of results from the SMAST program, C) the level of mortality from 
directed fisheries, and D) the optimum way to monitor interactions (observer vs. port sampling).  
Regarding A, staff will include the submitted articles but it is difficult to evaluate the overall status of 
river herring run strengths from news articles or currently available on-line run records.  The ASMFC 
does not have a way to get an overall real-time picture.  Regarding B), before the Council meeting staff 
will follow-up with SMAST staff for additional input, but one benefit of SMAST would be to help industry 
stay below whatever cap may be set.  Also, since the SMAST river herring avoidance program has 
been in effect since 2011, river herring catches since 2011 may have been reduced from what they 
would have been without the SMAST program, but it may not be possible to quantify if or how much of 
a reduction occurred.  Regarding C), from 2005-2011 (2012 is not available yet) river herring and shad 
landings combined averaged 941 mt, ranging from 698 mt in 2005 to 1186 mt in 2010.  Regarding D), 
in follow-up discussions monitoring committee members discussed that it is likely worth revisiting 
whether and/or how to incorporate port sampling given the cost-efficient nature of port sampling versus 
observer sampling.     
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Staff Recommendation - RH/S Cap 

Substantial uncertainty exists regarding both what would be appropriate/sustainable for overall RH/S 
catch (directed and non-directed) and what levels of RH/S have been caught in the mackerel fishery in 
recent years.  The Monitoring Committee was not able to recommend a particular amount, but did 
conclude that an amount below 1,685 mt would be an appropriate range and that using information 
about recent catch and landings is a reasonable way to consider possible cap amounts.  Based on 
staff's understanding regarding the Council's intent in Amendment 14 to reduce RH/S catch and provide 
incentives for industry to avoid RH/S while attempting to land the mackerel quota, staff recommends an 
initial cap of 236 metric tons.  This is the median value for the recent cap amounts that would allow the 
mackerel fishery to land the current quota, but means that a relatively low RH/S ratio would have to be 
maintained in order to land the current quota.  236 metric tons is also slightly below the 2005-2012 
average RH/S catch, which suggests that in the long run one would expect some reductions in some 
years.  If RH/S populations increase in the future, the fishery would also have to work harder to keep 
under the cap while still landing a given amount of mackerel.  236 metric tons is also well below 
estimated RH/S directed landings. 

236 metric tons would have been a limiting cap in two of the 6 years 2005-2010 based on the back-
extrapolations described above.  Recall 2005 is used as a beginning year for the focus of analysis 
because that was the year when high-volume sampling procedures were improved.  For this particular 
illustration staff stopped at 2010 because A) mackerel fishing was very poor in 2011 and 2012, B) the 
SMAST river herring avoidance program was operating in 2011/2012 and may have already reduced 
catch from what otherwise would have occurred, and C), the data the Council focused on in 
Amendment 14 was from 2005-2010.        

Thus from staff's perspective 236 metric tons seems reasonable and justifiable given staff's 
understanding of the Council's intent, but the exact appropriate amount will of course depend on the 
Council's risk preferences in terms of RH/S catch versus mackerel landings. 

While not discussed on the Monitoring Committee call, members of the Monitoring Committee had 
follow-up discussions about how to monitor and/or close the mackerel fishery if the RH/S cap is 
reached.  Between mail-out and the Council meeting the Monitoring Committee will have additional 
discussions on this topic, but has noted several points: 

-Once the cap is closed, no trips that would count against the cap should occur.  Therefore, post-
closure additions to the cap would not be expected.  Therefore, the primary issues with a closure 
threshold are the issues of monitoring and closure notification/implementation.   

-Projecting closures makes it more likely to hit a particular closure threshold, but increases workload for 
NMFS.  Closing once an actual weekly update of the cap has been completed insures that the fishery is 
not closed too early, but may lead to an overage depending on the closure threshold used.  It is difficult 
to predict how any given closure threshold/buffer might perform given the small amount of the cap and 
the sometimes rapid pace of mackerel landings.  From staff's perspective a 90% closure threshold with 
no projection or a 95% closure threshold with a projection seems like a reasonable starting point but will 
have to be evaluated based on actual performance.  Council and NMFS staff will have additional 
discussions on this topic before the meeting, and any additional information will be provided to the 
Council as soon as feasible.  Note: Framework 8 (approved but not yet implemented) changed the 
butterfish cap closure threshold from 80% to 95% since minimal cap trips (or none) are expected after a 
cap closure (they would be illegal by federally-permitted vessels). 

DECISION POINTS - What does the Council want to specify for a cap amount and closure threshold? 
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Butterfish 

 

Because of the uncertainty regarding the butterfish stock, in the spring of 2012 Council staff requested 
that the NMFS Northeast Fishery Science Center (NEFSC) consider if additional investigation of the 
butterfish stock could take place prior to the SSC meeting that sets the butterfish ABCs.  The NEFSC 
was able to complete such an analysis, which expanded survey data to a range of total swept area 
biomasses based on ranges of reasonable assumptions regarding catchability, and also investigated 
likely fishing mortalities.  This year the NEFSC updated the analysis, summarized herein and available 
at: http://www.mafmc.org (see SSC meeting documents).  Staff notes a new benchmark assessment is 
underway (December 2014 peer-review) and has observed that NMFS has already been dedicating 
substantial personnel resources in order to undertake a wide-ranging investigation into the status and 
productivity of the butterfish stock. 

The SSC utilized Patterson 2002’s guidance for small pelagic species of keeping to an F:M ratio of 67% 
or below and used this as an overfishing proxy.  With the assumed butterfish M of 0.8, which translates 
to an F = 0.536, the NEFSC analysis provided an associated catch of 18,200 mt.  The NEFSC 
bootstrapping analysis essentially suggests that based on 2006-2012 fall survey data, a 2014 catch of 
18,200 would be expected to translate into a fishing mortality of 0.536 mt given various assumptions 
and if butterfish abundance in 2014 is similar to the biomass over 2006-2012.  The SSC therefore 
adopted 18,200 as a proxy OFL and recommended an ABC of half that amount, 9,100 mt.  The 
relatively large (50%) buffer was used to account for the high overall scientific uncertainty. 

While the SSC's approach was to utilize an F of 0.536 and 2006-2012 data in order to minimize the risk 
of overfishing in an uncertain situation, staff notes that utilizing only Bigelow data (2009-2012), a catch 
of 9,100 mt is associated with a median F of 0.12 in the NEFSC analysis based on 2009-2012 only.  
Correlation analysis suggested that 2009-2012 data would be more likely to be reflective of 2014 
butterfish abundance than 2006-2012 data.  This, combined with the conservative assumptions utilized 
in the NEFSC analysis would suggest that actual butterfish mortality in 2014 would still be expected to 
be at or below F=0.1 (the technical rebuilding F that would be used if we actually had a biomass 
estimate) with a catch at or below 9,100 mt. 

 

The Monitoring Committee endorsed the following staff recommendations regarding butterfish: 

Currently the incidental trip limit is 600 pounds, and the phase 3 trip limit is 500 pounds.  This has the 
potential to cause confusion and the 3-phase system implemented last year is conservative enough in 
terms of buffers that a 100 pound difference in the phase 3 trip limit should have no discernible impact 
on quota adherence/performance, and may just convert discards into landings, which would have no 
overall impact on catch relative to the ACT or ABC. 

 
DECISION POINT - Does the Council want to change the Phase 3 trip limit to 600 pounds?  Staff 
recommends this option.
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Staff suggests using 90% (630mt) of the extra 700mt for additional landings and 10% (70mt) for 
additional ACT buffer (which is the current buffer %).  Staff recommends keeping all other management 
measures the same except for integrating the extra 630mt into phase 1 of the butterfish fishery and 
aligning the incidental and phase 3 trip limits discussed above.  The approach of just adding 630mt to 
directed butterfish landings would add 630mt to each of the current 6, two-month periods of phase 1.  
The table below illustrates the status quo and recommended phase 1 closure thresholds.  All of the 
other phases and closure thresholds were adopted last year to provide for a step-down in trip limits as 
the quota is utilized in order to control landings while minimizing the potential for regulatory discarding.  
There is no information to suggest that any changes are appropriate. 

 

Months
Current phase 1 

closure threshold

Recommended 2014 
Phase 1 closure 

thresholds
Jan-Feb 1,028 1,658
Mar-Apr 1,208 1,838
May-June 1,414 2,044
July-Aug 1,619 2,249
Sept-Oct 1,825 2,455
Nov-Dec 2,005 2,635  

 

 

Staff notes that there have been two recent masters-degree projects that suggested more butterfish 
could be used for landings and less could be used for the cap as the cap has not used its full butterfish 
allotment.  While this is true, it was the purposeful intent of the Council last year to proceed slowly with 
increasing butterfish landings and to reserve most of the ACT for the cap so that the longfin squid 
fishery is not unnecessarily impacted.  Staff supports this approach and recommends leaving the cap 
where it is currently and increasing landings incrementally as described above, especially since it is 
difficult to evaluate how the cap is functioning in 2013 given the low squid landings.  If the Council's 
intent regarding butterfish and longfin tradeoffs has changed, a transfer from the cap to landings could 
be justifiable, but doing so increases the risk of a butterfish-cap related closure for the longfin squid 
fishery. 

 

Staff also suggests allocating up to 2% of the butterfish ACT (164mt) only to cover butterfish discarding 
that may take place on longfin squid RSA compensation trips (no butterfish would actually be available 
for auction).  Staff also suggested that NMFS account for the RSA within the portion of the ACT 
(~1,106mt) that is reserved for "other discards" in order to simplify handling of the RSA quota during 
rulemaking (NMFS approves of this idea so far).  The following tables summarize the status quo and 
recommended specifications. 
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Summary of Status-Quo Butterfish Specifications 

Specification Butterfish

Overfishing Limit (OFL) 16,800

Total Acceptable Biological Catch (ABC) from SSC = ACL 8,400

Commercial Annual Catch Target (10% less than ACL to account/buffer 

for management uncertainty) 7,560

Landings or "Domestic Annual Harvest (DAH)" (66% less than Annual 

Catch Target to account for expected discards) 2,570

Butterfish Cap (discards) 3,884

Research Set Aside (RSA) 36

Implied Discards in other fisheries (ACT‐DAH‐Cap) 1,106

(all numbers are in metric tons)

 
 

Recommended 2014 Butterfish Specifications 
Add 90% of 700mt to landings (700 mt added to ABC, 10% buffer) 

Specification Butterfish

Overfishing Limit (OFL) 18,200

Total Acceptable Biological Catch (ABC) = ACL 9,100

Commercial Annual Catch Target (10% less than ACL to 

account/buffer for management uncertainty) 8,190

Landings or "Domestic Annual Harvest (DAH)"  3,200

Butterfish Cap 3,884

Implied Discards in other fisheries (ACT‐DAH‐Cap‐RSA) 1,106  

 

DECISION POINTS - What does the Council want to specify for butterfish 
OFL/ABC/ACL/ACT/DAH/Cap/RSA? 
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Longfin Squid Flexible Reserve Option 

Fishery participants have requested additional flexibility to harvest squid during periods of high 
abundance.  The current trimester structure (implemented based on historical landings) serves to 
generally spread landings out across the year (which may be useful biologically for squid), but can limit 
the fishery during seasons of high abundance and reduce fishing opportunities. 

The proposal is to take 10% of the commercial quota (2,205 mt) and hold it as a reserve that could be 
tapped in any Trimester that neared its quota.  Once a trimester quota neared 85% of its quota the 
reserve would be activated.  Unused reserve in one trimester would be available for future trimesters 
within a year.   

Regarding roll-over from Trimester 1 to 2, if landings go into the reserve then there would be no roll 
over since roll-overs occur when there is a substantial underage.  If there is a substantial underage, 
quota would only be rolled over relative to the original quota (not including the reserve).  The following 
table illustrates how either Trimester 1 or Trimester 2 could benefit from the reserve by allowing a 
higher Trimester quota compared to the status quo.  In the rows illustrating the "Maximums," the fishery 
could not get every Trimester's maximum - the maximums assume that the previous Trimester caught 
little or no squid. 

The Monitoring Committee had no objections to this measure given the current understanding about 
longfin squid abundance, productivity, and mortality from fishing.  It did note that shifting longfin squid 
quota may alter how the butterfish cap is utilized throughout the year. 
 

All units are Metric Tons

T1 T2* T3

Current Quota 9,481 3,748 8,820
Current Trimester Maximum with 
Roll-over 9,481 5,622 22,049

New Iniital Trimester Quotas 8,533 3,373 7,938
Current Trimester Maximum with 
Roll-over and proposed reserve. 10,738 7,265 22,049

Total quota = 22,049

 
 

DECISION POINT - Does the Council want implement a flexible reserve option?  Staff recommends 
this option. 
 

Longfin mesh requirements 
 

Per Amendment 10, NMFS Science Center and Council staff are currently analyzing the practicability of 
the current longfin mesh sizes and the potential practicability of additional mesh increases.  The results 
of that analysis will be forwarded to the Council when they are available.  Comments from the AP and 
via several squid meetings have reported somewhat conflicting information about the practicability of 
the 2.125 inch size in trimesters 1 and 3, and the 1.875 inch size in trimester 2.  Some fishermen report 
they just use the 2.125 inch mesh year round and that it is practicable, others report that the current 
trimester split is practicable, and others report that the 2.125 at any point in the year just causes squid 
losses which makes them fish more, which creates a higher potential for non-target interactions - the 
overall opposite of the intended effect.  No action is needed at this Council meeting. 
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Longfin possession limits for the Illex  
 

If longfin squid closes, it can create a situation where Illex fishery vessels must discard longfin during 
mixed-hauls or on an occasional predominant longfin squid haul in order to remain in compliance.  This 
reportedly occurred with some frequency in 2012 during the Trimester 2 longfin squid closure according 
to reports from fishermen. 

Via the AP and at port meetings, a potential solution arose: 

For Illex moratorium vessels that also have a longfin squid moratorium permit, if they are fishing 
seaward of the Illex mesh exemption line, and have more than 10,000 pounds of Illex on board (i.e. we 
are pretty sure they are really Illex fishing), during a longfin closure refrigerated sea water (RSW) tank 
vessels would have a 10,000 pound longfin trip limit and freezer vessels would have a 25,000 pound 
trip limit.  Vessels would have to have nets stowed once inside of the Illex mesh exemption line if they 
had more than 2,500 pounds of longfin squid onboard.  The different limits for RSW and freezer vessels 
stemmed from the fact that freezer vessels take longer trips and can accumulate more incidental 
landings over a longer trip. 

The Monitoring Committee discussed this issue and was in favor of reducing regulatory discarding but 
wanted additional analysis to further substantiate the problem.  As a follow-up, Council staff examined 
recent observer data: While there is not much observer data to examine Illex fishery behavior in 2012 
during the longfin squid closure (only one trip), from 2008-2012 there were 82 trips that were observed 
where more than 10,000 pounds of Illex were retained (usually much more - the average Illex kept per 
observed trip was over 175,000 pounds).  On those trips, an average of slightly over 15,000 pounds of 
longfin squid was also caught.  While most of this was retained, obviously during a longfin squid closure 
the potential for regulatory discarding could at least occasionally occur since the post-closure longfin 
squid trip limit is 2,500 pounds per trip. 

Further discussions with NMFS regional office staff suggest that a measure as described above may be 
feasible except for the RSW/freezer differential trip limits.  Additional analysis beyond what can be done 
for this year's specifications would need to be conducted regarding enforceability of different trip limits 
for vessels with different fish storage methods.  Thus Council staff recommends this compromise 
alternative for now: 

For Illex moratorium vessels that also have a longfin squid moratorium permit, if they are fishing 
seaward of the Illex mesh exemption line, and have more than 10,000 pounds of Illex on board (i.e. we 
are pretty sure they are really Illex fishing), during a longfin closure these vessels would have a 15,000 
pound longfin trip limit.  Vessels would have to have nets stowed once inside of the Illex mesh 
exemption line if they had more than 2,500 pounds of longfin squid onboard.  The 15,000 pounds is in 
between the two numbers proposed by industry and very close to the average longfin squid caught on 
observed Illex trips.   

If a trimester overage occurs because of this measure the overage would be deducted from the 
trimester 3 quota, like any trimester 2 overage. 

The Monitoring Committee discussed requiring a minimum percentage of Illex onboard, but percentage 
requirements raise enforceability concerns and have been disapproved in the past. 

Between the briefing book mail-out and the Council meeting Council and NMFS Science Center staff 
will continue to look at this issue and may provide additional details at the Council meeting. 
 

DECISION POINT - Does the Council want to provide this flexibility for Illex vessels?  Staff 
recommends this option. 
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Herring Alliance Cap Letter Discussion 
 

The MSB Monitoring Committee received a letter from the Herring Alliance prior to the Monitoring 
Committee's meetings (included in this Tab).  This letter informed several aspects of discussion but 
Council Staff also wanted to note several points related to the letter, specifically regarding some of its 
operational recommendations related to the RH/S Cap in order to facilitate any relevant discussions at 
the Council meeting: 
 

-Cap subdivision: Subdividing the cap by area and/or season could be considered but might require a 
framework action rather than implementation via specifications given such measures were not 
specifically described in Amendment 14.  Also, the analysis that would be required is beyond what can 
be accomplished for this specifications cycle.  Subdivision of the cap would also likely reduce the 
precision of estimates compared to a single cap due to having fewer observations in each division. 
 

-Cap specification methodology/approaches: Purpose B of Amendment 14 is "to consider alternatives 
to reduce catch of RH/S in the MSB fisheries."  The caps were selected for the mackerel fishery and 
the Amendment noted that a range of cap quantities would be evaluated, and the analysis noted that 
the fishery could be substantially or minimally impacted by the cap depending on the amount of the cap 
in a given year and the realized RH/S catch rate.  In regards to applying the Only Reliable Catch Stocks 
(ORCS) approach, several issues arise: 1) It is not clear that the RH/S catch data is generally reliable, 
2) the catch of RH/S in ocean fisheries and in the mackerel fishery in particular is very imprecise, 3) the 
ORCS approach is for developing overall ABCs while the cap addresses one component of a variety of 
sources of fishing mortalities - even if an ORCS approach developed a particular overall catch 
recommendation, it is not clear what portion of that should be assigned to the mackerel cap.  That said, 
the intent of the ORCS report might be extended to justify examining recent extrapolations of what the 
cap would have produced recently, and those values are provided in this memo and partly form the 
basis of the staff recommendation.  The ORCS report has also been included in this tab.  
 

-Accountability: Several fishery closure mechanisms are described in this memo and are the primary 
accountability measures utilized by the cap.  Performance will be monitored.  No overage paybacks or 
underage carryovers are currently part of the cap, but could likely be considered via a framework action 
if appropriate.  The extrapolation techniques should be consistent with existing methods in use in other 
fisheries, though there may be cause to modify some aspects as described above (regarding data 
transitioning) at the start of a new fishing year.  Typically these methods have been developed by 
NMFS in cooperation with the Council. 
 

-Mackerel Trip Definition: See discussion several pages above. 
 

-Role of the Scientific and Statistical Committees (SSC): Amendment 14 describes that the Council will 
set the RH/S cap levels.   
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This is a summary of, but not a 
substitute for, the Atlantic Mackerel, 
Squid, and Butterfish (MSB) Federal 
regulations.  You are strongly 
encouraged to read the regulations in 
conjunction with this information sheet 
to fully understand how this fishery is 
managed.  For more information on 
this fishery contact Sustainable 
Fisheries at (978) 281-9315.  

 

 

 

ATLANTIC MACKEREL, SQUID (Illex and Longfin), 
AND BUTTERFISH INFORMATION SHEET 
The Atlantic mackerel, longfin squid, Illex squid, and butterfish fisheries are 
managed in Federal waters by the Mid-Atlantic Fishery Management Council 
(MAFMC) and NOAA Fisheries under a single fishery management plan (FMP).  
For information about actions currently under development, visit the MAFMC 
website (www.mafmc.org).   
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FISHERY SUMMARY  
The mackerel, squid, butterfish (MSB) FMP operates on an annual basis from 
January 1 to December 31.   

 
PERMIT CATEGORIES  
Any vessel that fishes for, possesses, or lands Atlantic mackerel, squid, and/or 
butterfish in the Federal waters (generally waters 3 – 200 nm from shore) must 
have a valid Federal permit.  You can get an application for a permit by contacting 
the Northeast Region’s Permit Office at (978) 282-8438 or online at: 
www.nero.noaa.gov/permits/.   

Vessels fishing for mackerel that are less than 165 feet in length overall, less than 
750 gross registered tons, or with a shaft horsepower less than 3,000 shp may 
receive one of the mackerel permits listed below.  Mackerel vessels that exceed 
the size and horsepower restrictions can apply for an Atlantic herring at-sea 
processing permit.   

Science, Service, Stewardship 
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*New limited access mackerel permits went March 1, 2012.  The application period for mackerel limited access permits is open until 
February 28, 2013.  More information on the new permits can be found here: 
http://www.nero.noaa.gov/nero/nr/nrdoc/11/11MackLAPermitPHL.pdf  
 
 
Butterfish trip limits 
The butterfish fishery operates using a 3-phase management system.  More information about the 3-phase system can be 
found on page 6.   

 
 
 
 
 
 
 

 
ANNUAL CATCH LIMITS (QUOTA) 
The mackerel, squid, and butterfish fishing year is from January 1 through December 31.  NOAA Fisheries, based on the 
recommendations of the MAFMC, sets the overfishing limit (OFL), allowable biological catch (ABC), annual catch limit 
(ACL), annual catch target (ACT), initial optimum yield (IOY), domestic annual harvest (DAH), domestic annual 
processing (DAP), Joint Venture Processing (JVP), total allowable level of foreign fishing (TALFF), research set aside 
(RSA) (from 0 to 3 percent of the overall quota for each species) for each species if applicable, as well as the butterfish 
mortality cap in the longfin squid fishery.  Longfin and Illex squid are exempt from the ACL/AM requirements because 
they have annual life cycles.  The DAH is also known as the annual quota for each fishery.    
 
 

 Permit 
Category 

Description Trip Limits 
(for all set trip limits (other than unlimited) trip 
limits are per trip or calendar day) 

Open 
Access 

SMB 2 Charter Party None while carrying passengers for hire 

SMB 3 Squid/Butterfish 
Incidental 

 
Longfin squid: 2,500 lb; Butterfish: 600 lb 
Illex squid: 10,000 lb  

SMB 4* Atlantic Mackerel Open 
Access 

20,000 lb  

Limited 
Access 

SMB 1 Longfin/Butterfish 
Moratorium 

Longfin squid: Unlimited 
Butterfish: Dependent on phase and mesh size-
see table below  

SMB 5 Illex Moratorium Unlimited Illex 
SMB T1* Tier 1 Mackerel Unlimited mackerel 
SMB T2* Tier 2 Mackerel 135,000 lb 
SMB T3* Tier 3 Mackerel 100,000 lb  

Butterfish  3-Phase Management System 
Phase Limited Access Trip Limit Incidental Trip Limit 
 >3 inch mesh <3 inch mesh 600 lb 
1 Unlimited 2,500 lb 600 lb 
2 5,000 lb 2,500 lb 600 lb 
3 500 lb 500 lb 600 lb 

Atlantic Mackerel, Squid, and Butterfish Information Sheet 
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2013 Longfin and Butterfish Mortality Cap Quotas by Trimester: 
 

 Trimester I 
(Jan-Apr) 

Trimester II 
(May-Aug) 

Trimester III 
(Sep-Dec) 

Longfin squid 
Quota 
22,049 mt total 

Allocation 9,481 3,748 8,820 

Closure Threshold  
Directed Longfin Fishery  

8,532 
(90%*9,481) 

3,373 
(90%*3,748) 

20,947 
(95%*22,049) 

 

Butterfish Cap 
3,884 mt total 

Allocation 2,525 128 1231 

Closure Threshold 
Directed Longfin Fishery  

2,020 
(80%*2,525) 

2,913 
(75%*3,884) 

3,496 
(90%*3,884) 

 
The longfin squid fishery may be closed either if longfin landings are projected to reach the longfin closure threshold or if 
butterfish catch reaches the butterfish mortality cap closure threshold in any Trimester.  
 
For longfin squid: 

• During Trimester I, the directed longfin fishery is closed if: 
o Longfin squid landings are projected to reach 8,532 mt (from January 1 to April 15) -OR- 
o Longfin squid landings are projected to 9,007 mt (from April 15 to April 30) -OR- 
o The butterfish mortality cap reaches 2,026 mt (from January 1 to April 15) -OR- 
o The butterfish mortality cap reaches 2,279 mt (from April 15 to April 30) 
o  

• During Trimester II, the directed longfin fishery is closed if: 
o Longfin squid landings are projected to reach 3,373 mt (from May 1 to August 15, unless this allocation 

is increased due to under-harvest in Trimester I) -OR- 
o Longfin squid landings are projected to reach 3,561 mt (from August 15 to August 30, unless allocation is 

increased from Trimester I under-harvest) -OR- 
o The butterfish mortality cap reaches 2,913 mt (75% of the annual butterfish mortality cap allocation)  

Mackerel, Squid, and Butterfish 2013 Specifications (mt) 
Specifications Mackerel Butterfish Illex Longfin 

Allowable Biological Catch (ABC) 43,781 8,400 24,000 23,400 
Annual Catch Limit (ACL) 43,781 8,400 N/A N/A 
Commercial Annual Catch Target (ACT) 34,907 7,560 N/A N/A 
Recreational ACT/Recreational Harvest Limit 

 

2,443 N/A N/A N/A 
Domestic Annual Harvest (DAH/quota) 33,821 2,570 22,915 22,049 
Tier 3 Mackerel Allocation (7% of DAH) 2,368 N/A N/A N/A 
Research Set Aside (RSA) N/A 36 N/A 396 
Butterfish Mortality Cap in longfin squid fishery 3,884 
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• During Trimester III, the directed longfin fishery is closed if: 
o Longfin squid landings are projected to reach 20,947 mt (annual threshold) -OR- 
o The butterfish mortality cap reaches 3,496 mt (annual threshold) 

 
FISHERY CLOSURES AND INSEASON REDUCTIONS IN TRIP LIMITS  
 
NOAA Fisheries will announce closures of the directed fisheries for Atlantic mackerel, longfin squid, and Illex squid 
when catch reaches a particular quota closure threshold.   The butterfish fishery operates on a 3 phase management system 
where butterfish trip limits are reduced from Phase 1 to Phase 2, and again from Phase 2 to Phase 3 when catch reaches a 
particular closure threshold.  Fishery closures and inseason trip limit reductions will be published in the Federal Register, 
announced via U.S. Coast Guard and National Weather Service Radio, and through a letter to all MSB permit holders. 

 
 

 

 

 

 

 

 

 

 

 

*Vessels using jigging gear to target longfin squid when the directed fishery is closed due to the butterfish mortality cap will not be 
subject to the reduced possession limit and will be allowed to possess more than 2,500 lb of longfin squid, provided that all trawl gear 
is properly stowed.   

 
 
 
 
 
 
 
 

  

When this percent of the quota is 
reached… 

The possession limit will be 
reduced to this amount for the 
remainder of the fishing year or 
Trimester… 

Mackerel  95% 20,000 lb  

Tier 3 Mackerel Allocation 90% 20,000 lb (for Tier 3 vessels only) 

Mackerel  100% 0 lb (possession prohibited)  

Longfin Squid  
90% in Trimesters I and II; 95% 
after April 15 and August 15 2,500 lb  

Longfin Squid  95% in Trimester III 2,500 lb  

Butterfish Mortality Cap*  
80% in Trimester I, 90% after April 
15 2,500 lb of longfin squid 

Butterfish Mortality Cap * 90% in Trimester III 2,500 lb of longfin squid 

Illex Squid 95% 10,000 lb  

Butterfish  See information below See information below 
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BUTTERFISH 3-PHASE MANAGEMENT SYSTEM 
 
Phase 1:   
Phase 1 begins at the start of the butterfish fishing year on January 1.   
 
During phase 1, the butterfish trip limits are: 
 

• Unlimited for longfin squid/butterfish moratorium permit holders using mesh greater than or equal to 3 inches; 
• 2,500 lb for longfin squid/butterfish moratorium permit holders using mesh less than 3 inches; and  
• 600 lb for squid/butterfish incidental permits. 

 
Phase 2:  Once butterfish harvest reaches the trip limit reduction threshold to move from phase 1 to phase 2, the butterfish 
trip limits will be:    
 

• 5,000 lb for longfin squid/butterfish moratorium permit holders using mesh size greater than or equal to 3-inches;  
• 2,500 lb for longfin squid/butterfish moratorium permit holders using mesh less than 3 inches; and  
• 600 lb for squid/butterfish incidental permits. 

 
Phase 3:  When butterfish harvest is projected to reach the trip hold reduction threshold to move from phase 2 to phase 3, 
the butterfish trip limit will be:  
 

• 500 lb for all longfin squid/butterfish moratorium permit holders, regardless of mesh size; and 
• 600 lb for squid/mackerel/butterfish incidental permits. 

 
• During Phase 3, we have the authority to change the butterfish trip limit to anywhere between 250 to 750 lb to 

avoid a quota overage.   
 

• The trip limit reduction thresholds to move from phase 1 to phase 2, and to move from phase 2 to phase 3, will 
change bi-monthly throughout the year as shown in the table below.  We will publish a notice in the Federal 
Register and notify the butterfish fleet via Fisheries bulletin, coast guard radio, NOAA weather radio, vessel 
monitoring system (VMS) message, and on our website once the trip limit reduction threshold is reached, and a 
new phase begins.   
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ACCOUNTABILITY MEASURES 
 
When fish catch exceeds the ACL allocated for the year, then the amount of the overage is often deducted from the 
quota for the following year.  Information about overage deductions for each fishery is as follows:   
 
Mackerel 

• Commercial overage repayment:  If the mackerel ACL is exceeded by the commercial fishery, then the exact 
amount of the overage will be deducted from the commercial DAH as a single year adjustment between March 31 
and May 1 of the following year.   

• Recreational overage repayment:  If the recreational fishery landings are responsible for the overage, then 
landings in overage the RHL will be deducted from the RHL in the following year. 

• Non-landings overage repayment:  If the mackerel ACL is exceeded, and the overage has not been accommodated 
through other landing-based AMs, but is attributable to either the commercial or recreational sector (such as 
research quota overages, dead discards in excess of those otherwise accounted for in management uncertainty, or 
other non-landing overages), then the exact amount, in pounds, by which the sector ACT was exceeded will be 
deducted from the following year. 
 

Butterfish 
• If the butterfish ACL is exceeded, then the exact amount of the overage will be deducted from the butterfish ACL 

between March 31 and May 1 of the following year. 
 

Longfin squid 
• Trimester I underages:  If there is an underharvest in Trimester I of 25 percent or more, then the amount of the 

underharvest will be reallocated to Trimester II and Trimester III.  The Trimester II quota may be increased by a 
maximum of 50 percent, and any remaining portion of the underage will be reallocated to Trimester III.   

• Trimester I overages:  Any overages of commercial quota for Trimesters I and II will be subtracted from 
Trimester III of the same year. 

Butterfish Trip Limit Reduction Thresholds 

 Phase 1 to Phase 2 Phase 2 to Phase 3 

Months 
Trip Limit Reduction 
Threshold 
(Percent of quota) 

Corresponding 
Butterfish quota level 
(mt) 

Trip Limit Reduction 
Threshold 
(Percent of quota) 

Corresponding 
Butterfish quota level 
(mt) 

Jan - Feb 40 1,028 58 1,491 
Mar-Apr 47 1,208 64 1,645 
May-Jun 55 1,414 71 1,825 
Jul-Aug 63 1,619 78 2,005 
Sept-Oct 71 1,825 85 2,185 
Nov-Dec 78 2,005 91 2,339 
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GEAR RESTRICTIONS  
Minimum mesh size: 
 
Mackerel:  None.  
 
Butterfish:  Vessels fishing with otter trawl gear are limited in the amount of butterfish they can possess depending on the 
mesh size they are using.  In order to fish with the higher trip limits in the table below, vessels must use nets that have a 
minimum codend mesh of 3 inches (76 mm) diamond mesh, inside stretch measure, applied throughout the codend for at 
least 100 continuous meshes forward of the end of the net.  For codends with less than 100 meshes, one-third of the net 
must have a minimum mesh of 3 inches, measured from the back of the codend to the headrope. 

 
 
 
 
 
 
 
 
 

Longfin squid:  
Codend 
The minimum mesh sizes differ by Trimester, but are required to be diamond mesh, inside stretch measure, applied 
throughout the codend for at least 150 continuous meshes forward of the terminus of the net.  For codends with less than 
150 meshes, one-third of the net must be the minimum mesh described below measured from the terminus of the codend 
to the headrope.  No net strentheners, ropes, lines, or chafing gear can be used that reduce the mesh size.   
 

Net strengtheners 
Owners or operators of otter trawl vessels fishing for and/or possessing longfin squid 
may use net strengtheners (covers), splitting straps, and/or bull ropes or wire around 
the entire circumference of the codend, provided they do not have a mesh opening of 
less than 5 inches (12.7 cm) diamond mesh, inside stretch measure. 
 
 
 
 
 
 
 
 
 
 

Butterfish  3-Phase Management System 
Phase Limited Access Trip Limit Incidental Trip Limit 
 >3 inch mesh <3 inch mesh 600 lb 
1 Unlimited 2,500 lb 600 lb 
2 5,000 lb 2,500 lb 600 lb 
3 500 lb 500 lb 600 lb 

Trimester  Minimum Mesh Size 

Trimester I 2 1/8 inches (54 mm) 

Trimester II 1 7/8 inches (48 mm) 

Trimester III 2 1/8 inches (54 mm) 
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Illex squid:  
Vessels fishing for Illex squid with otter trawl gear that possess longfin 
squid during June, July, August, and September seaward of the 
following coordinates are exempt from the Longfin minimum mesh sizes 
above, provided they do not have any net or piece of net with a mesh size 
less than 1 7/8 inches (48 mm) diamond mesh available for immediate 
use, when the vessel is landward of the line showed here (see attached for 
coordinates).  Regulations describing net stowage (“not available for 
immediate use”) can be found at §648.23(b).  
 
Mid-water trawl gear:  Vessels with a mackerel or squid permit must 
obtain a Letter of Authorization (LOA) to fish with mid-water trawl gear 
in the Gulf of Maine/George’s Bank (GOM/GB) Regulated Mesh Area, 
including Closed Area I, Closed Area II, the Nantucket Lightship Closed 
Area, and other areas closed for NE multispecies conservation.   
 
When fishing north of 42°20' N. Latitude, the vessel may not fish for, possess, or land any other species of fish except for 
Atlantic herring, blueback herring, or Atlantic mackerel. When fishing south of 42°20' N. Latitude, the vessel may not fish 
for, possess, or land any other species of fish except for Atlantic herring, blueback herring, Atlantic mackerel, or squid. 

Purse seine gear:  Vessels with a mackerel permit must obtain a LOA to fish with purse seine gear in the GOM/GB 
Regulated Mesh Area. The vessel may not fish for, possess, or land any other species of fish except for Atlantic mackerel, 
Atlantic herring, blueback herring, or menhaden.  Appropriate Federal permits are required for these species, with the 
exception of blueback herring and menhaden.  

To request a LOA from the Regional Administrator, contact the Northeast Region Permit Office at (978) 282-8438. 
 
RESTRICTED AREAS 
• Mackerel, squid, and butterfish permitted vessels may not fish with bottom trawl gear in the Oceanographer or 

Lydonia Canyons (see attached for coordinates).  Vessels may transit this area if bottom trawl gear is stowed and not 
available for immediate use (see regulations at §648.23(b)).   

 
Scup Gear Restricted Areas (GRA):  

• Vessels fishing for longfin squid, black sea bass, or whiting in the Northern GRA from November 1 through 
December 31, or in the Southern GRA from January 1 through March 15, (see attached for coordinates) must 
have a minimum mesh size of 5.0-inch diamond mesh applied throughout the codend for at least 75 continuous 
meshes forward of the terminus of the net, and all other nets are properly stowed.  
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• For trawl nets with codends (including the extension) of fewer 
than 75 meshes, the entire trawl net must have a minimum 
mesh size of 5.0 inches throughout the net..  

• Vessels may transit these areas provided that net codends of 
smaller mesh are properly stowed and not available for 
immediate use. 

 
TRANSFERS AT SEA 
A vessel with a valid longfin squid, Illex squid, and/or butterfish permit 
must apply for an LOA from the Regional Administrator to transfer and 
receive longfin squid, Illex squid, and/or butterfish at sea.  If the vessel 
has been issued a valid incidental squid and butterfish permit, it may 
transfer these species at sea, consistent with the applicable possession 
limits, but may not receive them.  Current valid incidental possession 
limits are:  2,500 lb of longfin, 600 lb of butterfish per trip and 10,000 lb of Illex per trip.   
 

VESSEL REPORTING REQUIREMENTS 
  
Pre-Trip Observer Notification:  
Vessels with longfin squid permits that land greater than 2,500 lb of longfin squid must request an observer at least 48 
hours before the start of a trip.  Vessels must provide the following information to the observer program:  vessel name, 
vessel permit number, contact name for coordination of observer deployment, telephone number for contact; and the date, 
time, port of departure, and approximate trip duration. 
 
How to request an observer (3 different options):  
 

1. Use the Pre-Trip Notification System (PTNS) by going to this link: http://fish.nefsc.noaa.gov/PTNS.  The 
username is your permit number and the password is the same as used for Fish-On-Line.  

2. Email the following information to nefsc.ptns@noaa.gov:  
o Vessel permit number 
o Planned sail date and time 
o Fishery: Loligo squid 
o Estimated trip duration in whole days 
o Port of sail 
o Phone number, if new to using PTNS 

 
3. Call the NMFS Pre-Trip Notification System at 1-855-FISHES1 at least 48 hours prior to departing on a trip.  The 

line is staffed from 8:00 am to 5:00 pm on business days.  Outside of these hours, the line is staffed by an 
answering service that is qualified to accept requests for observers and answer questions.     
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Vessel Trip Report (VTR) Reporting:  

• If vessels have a NE multispecies, Atlantic herring, or Tier 3 Atlantic mackerel permit, they are required to send 
VTRs to NOAA Fisheries weekly.  VTRs must be postmarked by midnight of the Tuesday following the 
reporting week.   

• If vessels DO NOT have a NE multispecies, Atlantic herring or Tier 3 Atlantic mackerel permit, they are required 
to send VTRs to NOAA Fisheries monthly.  VTRs must be postmarked by 15 days following the reporting month.   

• Even when no fishing trip is made during a reporting week or month, a VTR stating “no catch” must be sent to 
NOAA Fisheries each week or month depending on the permits held.   

 
DEALER REPORTING  
All federally permitted seafood dealers are required to submit trip level reports to NMFS via computer, using one of the 
approved electronic means, unless otherwise directed by the Regional Administrator.   Dealers must submit all reports for 
a reporting week (Sunday to Saturday) by midnight the following Tuesday.  
 

HIGHLY MIGRATORY SPECIES 
 

You must also be aware that if you also hold an Atlantic Highly Migratory Species Permit the regulations at 50 CFR Part 
635 will apply to your activities.  Please visit their website at http://www.nmfs.noaa.gov/sfa/hms/ or call them at 978-281-
9260. 
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COORDINATES FOR MANAGEMENT AREAS 
 
Oceanographer Canyon   Lydonia Canyon      Illex squid exemption area:  
 

N. Lat. W. Long. 
40°10.0' 68°12.0' 

40°24.0' 68°09.0' 

40°24.0' 68°08.0' 

40°10.0' 67°59.0' 

40°10.0' 68°12.0' 

 
Scup Gear Restricted Areas (GRA):  
 
Southern GRA       Northern GRA      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N. Lat. W. Long. 

43°58.0' 67°22.0' 

43°50.0' 68°35.0' 

43°30.0' 69°40.0' 

43°20.0' 70°00.0' 

42°45.0' 70°10.0' 

42°13.0' 69°55.0' 

41°00.0' 69°00.0' 

41°45.0' 68°15.0' 

42°10.0' 67°10.0' 

41°18.6' 66°24.8' 

40°55.5' 66°38.0' 

40°45.5' 68°00.0' 

40°37.0' 68°00.0' 

40°30.0' 69°00.0' 

40°22.7' 69°00.0' 

40°18.7' 69°40.0' 

40°21.0' 71°03.0' 

39°41.0' 72°32.0' 

38°47.0' 73°11.0' 

38°04.0' 74°06.0' 

37°08.0' 74°46.0' 

36°00.0' 74°52.0' 

35°45.0' 74°53.0' 

35°28.0' 74°52.0' 

N. Lat. W. Long. 
40°16.0' 67°34.0' 
40°16.0' 67°42.0' 
40°20.0' 67°43.0' 
40°27.0' 67°40.0' 
40°27.0' 67°38.0' 
40°16.0' 67°34.0' 

N. lat. W. long. 

39°20' 72°53' 

39°20' 72°28' 

38°00' 73°58' 

37°00' 74°43' 

36°30' 74°43' 

36°30' 75°03' 

37°00' 75°03' 

38°00' 74°23' 

39°20' 72°53' 

N. lat. W. long. 

41°00' 71°00' 

41°00' 71°30' 

40°00' 72°40' 

40°00' 72°05' 

41°00' 71°00' 
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Mid-‐Atlantic	  Fishery	  Management	  Council	  
800	  North	  State	  Street,	  Suite	  201,	  Dover,	  DE	  19901-‐3910	  

Phone:	  302-‐674-‐2331	  ǀ	  Toll	  Free:	  877-‐446-‐2362	  ǀ	  FAX:	  302-‐674-‐5399	  ǀ	  www.mafmc.org	  
Richard	  B.	  Robins,	  Jr.,	  Chairman	  ǀ	  Lee	  G.	  Anderson,	  Vice	  Chairman	  

Christopher	  M.	  Moore,	  Ph.D.,	  Executive	  Director 

M E M O R A N D U M  

DATE:   23 May 2013 
 
TO:   Richard M. Robins, Jr., MAFMC Chairman 
 
FROM:   John Boreman, Ph.D., Chair, MAFMC Scientific and Statistical Committee 
 
SUBJECT:  Report of the May 2013 Meeting of the MAFMC SSC 
 
 

The SSC met in Baltimore, MD, on 15-16 May 2013 for the purposes of developing ABC 
recommendations for surfclams, ocean quahogs, Illex squid, longfin squid, butterfish, and Atlantic 
mackerel.  Surfclams, ocean quahogs, and butterfish required establishment of ABCs for at least the 
upcoming fishing year; whereas, the squids and mackerel were still under a multi-year ABC 
specification in which the SSC reserved the right to revisit the ABC recommendation each year during 
the multi-year period.   A total of 14 SSC members were in attendance on both days (Attachment 1), 
which constituted a quorum.  Also in attendance were staff from the NMFS Northeast Fisheries Science 
Center and Northeast Regional Office, Council members and staff, representatives from the fishing 
industry, environmental advocacy groups, and the public.      
 
 
The SSC makes two specific requests for action by the Council as a result of this meeting. 
 

1) The SSC did not receive some core background documents essential to its deliberations until the 
Friday (five calendar days) and Monday (two calendar days) immediately prior to the meeting. 
Our operating procedures ask for supporting documents at least 15 days prior to our meetings so 
we have sufficient time to review them.  The short time window for consideration caused by the 
late delivery of documents creates a situation that compromises our ability to provide ABC 
determinations for the Council based on the most recently available science.  We ask that the 
Council clearly communicates its expectation for prompt delivery of documents to staff and to 
the Northeast Fisheries Science Center. 
 
In this instance, the release of documents related to the surfclam benchmark assessment appears 
to have been delayed because of revisions to the white hake benchmark assessment, which was 
reviewed by the same SARC.  The pairing of the SARC comments for these two species in one 
document is an administrative convenience rather than reflecting any scientific or management 
need.   We urge the Council to request NEFSC provide completed SARC reports on individual 
species to the SSC in the future, before waiting to publish the comprehensive SARC report, if 
doing so would permit the NEFSC to meet document delivery requirements.  The delay caused 
by the NEFSC’s current process unnecessarily delayed the SSC receiving both the benchmark 
report and the Council staff’s recommendation. 

29



 2 

 
2) Several lead NEFSC scientists participated in the SSC meeting by conference call instead of 

attending in person.  Technical difficulties with the conference line made communicating with 
the scientists difficult, mainly because they could not hear all the meeting dialogue, even when 
SSC members were trying to speak to them directly.  We request the Council communicate to the 
NEFSC Director that in-person attendance by NEFSC scientists involved in benchmark and 
updated assessments is critical to the effective deliberation of the SSC in making ABC 
determination.   

 
The SSC’s responses to the terms of reference relative to setting ABCs for the six species are as follows.   
 

Surfclams 
 
1) The materials considered in reaching its recommendations: 
 

• Coakley, J., and J. Montañez.  Staff memorandum to Chris Moore, dated 10 May 2013, entitled: “Surfclam 
Management Measures (2014, 2015, 2016).”  5 pp. 

• MAFMC.  2013.  Surfclam and Ocean Quahog Fishery Performance Report (FPR).  4 pp. 
• MAFMC.  2013.  Surfclam Fishery Information Document.  9 pp. 
• SAW Invertebrate Working Group.  2013.  Stock assessment for Atlantic surfclams in the US EEZ for 2013.  Pre-

publication copy (dated 5/8/13).  Northeast Fisheries Science Center.  507 pp. 
• Northeast Fisheries Science Center.  2013.  56th Northeast Regional Stock Assessment Workshop (56th SAW) 

Assessment Summary Report.  US Dept Commerce, Northeast Fish Science Center Reference Document 
13-04. 42 pp.  

• Houde, E. D., M. Cryer, M. T. Smith, K. Stokes.  2013.  Summary Report of the 56th Northeast Regional Stock 
Assessment Review Committee (SARC 56).  53 pp. 

• Cryer, M.  2013.  Independent peer review report for the 56th Stock Assessment Workshop/Stock Assessment 
Review Committee (SAW/SARC): benchmark stock assessments for Atlantic surfclam and white hake.  45 
pp. 

• Stokes, K.  2013.  Report on the 56th Stock Assessment Workshop/Stock Assessment Review Committee 
(SAW/SARC): benchmark stock assessments for Atlantic surfclam and white hake.  65 pp. 

• Smith, M. T.  2013.  Center for Independent Experts (CIE) independent peer review report on the 2013 Atlantic 
surfclam and white hake benchmark stock assessments.  56 pp. 

 
All of these materials are posted on the SSC’s website. 
 
 
2) The level (1-4) that the SSC deems most appropriate for the information content of the most recent 
stock assessment, based on criteria listed in the Omnibus Amendment: 
 
The last assessment was considered level 3 because, in part, biological reference points were not 
estimated within the assessment model.   
 
The SSC recommends that the assessment be considered a Level 3 assessment because the assessment: 
 

• Provides an acceptable OFL estimate; 
• Includes estimates of pertinent life history parameters; and 
• Explicitly incorporates a substantial amount of available data and permits uncertainty in input 

parameters. 
 

The following factors prevented the SSC from ranking the assessment higher than Level 3: 
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• Reference points remain proxies, and are not estimated internally; and 
• Uncertainty estimates of the OFL in the assessment could not be used directly to represent all 

key sources of uncertainty to implement the Council’s risk policy. 
 
 
3) If possible, the level of catch (in weight) associated with the overfishing limit (OFL) based on the 
maximum fishing mortality rate threshold or, if appropriate, an OFL proxy:  
 
The SSC recommends adopting an OFL for 2014 of 81,150 mt based on the application of the FMSY 
proxy to the projected population biomass. 
 
 
4) The level of catch (in weight) associated with the acceptable biological catch (ABC) for the stock: 
 
The SSC considers that the longevity and recruitment dynamics are not sufficient to deem the population 
as “atypical” for management purposes; surfclams can be considered a “typical” stock, and no additional 
buffer is required. 
 
The SSC applied the Council’s risk policy to generate the ABC for 2014.  Given the stock biomass 
relative to the reference points is B/BMSY = 91%, that the uncertainty around OFL is assumed to be 
lognormally distributed with a CV=100%, and that surfclams have a typical life history for the purposes 
of management, the ABC for 2014 is 60,313 mt.  
 
 
5) The number of fishing years for which the OFL and/or ABC specification applies and, if possible, 
interim metrics that can be examined to determine if multi-year specifications need adjustment prior to 
their expiration:  
 
The SSC recommends OFL and ABCs be set for the period 2014-2016.  Using the same foundation as 
provided for the 2014 OFL and ABC, the SSC recommends the following OFLs and ABCs 
 
   OFL (mt)  ABC (mt) 
 2014  81,150   60,313 
 2015  75,178   51,804 
 2016  71,512   48,197 
 
The SSC recommends an annual evaluation of the magnitude of the catch compared to ABC and 
whether there have been any substantial shifts in the spatial pattern of effort. 
 
 
6) If possible, the probability of overfishing associated with the OFL and ABC catch level 
recommendations:  
 
The probability of overfishing for the 2014 fishing year is 36%.  Values for 2015 and 2016 are 33 and 
32%, respectively.   
 
 
7) The most significant sources of scientific uncertainty associated with determination of OFL and ABC:  
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The principal sources of scientific uncertainty noted by the SSC are: 
 

a. The F = M foundation for establishing OFL; 
b. Estimates of M used in the assessment are uncertain; 
c. Uncertainty over the scales at which regional replenishment occurs and the potential impact 

of localized depletion; 
d. Absolute biomass is not known, and biomasses are currently scaled to presumed abundance 

in 1999 to develop reference points; and 
e. Uncertainty in the fishing mortality rates (F), as identified by the SARC external review 

panel (Houde, et al.  2013).  In particular, the comparison of catch to the scaled abundance 
(see point c above) introduces unquantified uncertainty in estimates of F.  Also, incidental 
mortality estimates, which are used, in part, to generate fishing mortality rates are poorly 
described and are not current. 

 
 
8) Ecosystem considerations accounted for in the stock assessment, and any additional ecosystem 
considerations that the SSC took into account in selecting the ABC, including the basis for those 
additional considerations: 
 
No additional ecosystem considerations were taken into account in the assessment. 
 
 
9) High priority research or monitoring recommendations that would reduce the scientific uncertainty in 
the ABC recommendation:  
 

a. Conduct research that would reduce the reliance on the scaling of biomass to an assumed 
1999 level would be beneficial; 

b. Further develop fishing mortality and biomass reference points; 
c. Characterize how uncertainties affect the estimated distribution of OFL; 
d. Evaluate factors influencing recruitment; 
e. Quantify the spatial scale at which population replenishment occurs; 
f. Examine the effects of climate change on the spatial distribution of clams, on the operation of 

the fishery, and on the overall productivity of the stock; 
g. Improve estimates of natural mortality, perhaps incorporating age- or size-dependencies in 

M; and 
h. Assess whether spatial and/or density-dependent patterns in vital rates, independent of stock 

structure, are present in the population. 
 
 
10) Determine if the science describing the spatial structure or distribution of the stock is sufficient to 
support area-based management:   
 
The SSC believes that more explicit statements of the specific objectives and contemplated scales of 
area-based management approaches are required before useful scientific guidance on these questions can 
be provided.   
 
The SSC commends the work completed by the assessment team in providing spatially explicit estimates 
of many parameters that could be used in future management at a regional scale (Georges Bank vs the 
area south of Georges Bank). 
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11) A certification that the recommendations provided by the SSC represent the best scientific 
information available: 
 
To the best of the SSC's knowledge, these recommendations are based on the best available scientific 
information.  
 
 
Ocean Quahogs 
 
1) The materials considered in reaching its recommendations: 
 

• MAFMC.  2013.  Ocean Quahog Fishery Information Document.  9 pp. 
• Chute, A., D. Hennen, R. Russell, and L. Jacobson.  2013.  Stock Assessment Update for Ocean Quahogs (Arctica 

islandica) through 2011.  Pre-publication copy (dated 5/8/13).  Northeast Fisheries Science Center.  29 pp. 
+ 57 Figures, 15 Tables, and Appendix. 

• MAFMC.  2013.  Surfclam and Ocean Quahog Fishery Performance Report (FPR).  4 pp. 
• Coakley, J., and J. Montañez.  Staff memorandum to Chris Moore, dated 10 May 2013, entitled: “Ocean Quahog 

Management Measures (2014, 2015, 2016).”  5 pp. 
• Chute, A.  2013.  Back-of-the-envelope biomass under different R, C and M scenarios.  Northeast Fisheries Science 

Center. Presented to SSC 05/15/13 and used to examine projections (unpublished, non-peer reviewed 
figure).  1 pp. 

 
All of these materials are posted on the SSC’s website. 
 
 
2) The level (1-4) that the SSC deems most appropriate for the information content of the most recent 
stock assessment, based on criteria listed in the Omnibus Amendment: 
 
Previous consideration of quahog assessment by SSC determined assessment was Level 3.  This 
determination was made by the SSC before the full omnibus amendment had been published. 
 
The SSC determined the quahog assessment is a Level 4.  The SSC noted that the survey and assessment 
model provides reliable information on the trends in stock biomass.  As a result, given the information 
on catches, it is possible to develop indices of relative exploitation that likely provide reliable 
indications of the trend in exploitation.  In contrast, the SSC deemed the OFL to be non-credible because 
few recruitment pulses have been observed in the survey, due to the extreme longevity of quahog, and it 
appears to be incompatible with the observed stock dynamics.  The SSC also notes that the species has 
an “atypical” life history. 
 
 
3) If possible, the level of catch (in weight) associated with the overfishing limit (OFL) based on the 
maximum fishing mortality rate threshold or, if appropriate, an OFL proxy: 
 
Because the SSC categorized quahog as a Level 4 assessment, it is not possible to provide the level of 
catch associated with an OFL.  
 
 
4) The level of catch (in weight) associated with the acceptable biological catch (ABC) for the stock:  
 
The SSC deemed that it lacked credible scientific information on which to base a change in ABC.  
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Accordingly, the SSC recommends setting an ABC equivalent to status quo (26,100 mt) for the next 
three years.  We note that it is the SSC’s expectations that catches will remain relatively unchanged 
during this period.  Moreover, the SSC wishes to recommend to the Council, in the strongest possible 
terms, that a benchmark assessment be conducted that focuses on establishing credible biological 
reference points for a species that is extremely long lived and has a highly uncertain recruitment pattern. 
 
 
5) The number of fishing years for which the OFL and/or ABC specification applies and, if possible, 
interim metrics that can be examined to determine if multi-year specifications need adjustment prior to 
their expiration:  
 
The recommended ABC should be in place for three years.  The SSC notes that the distribution of the 
fishery is expected to change due to the opening of Georges Bank for ocean quahogs.  If the catch 
reaches the ABC, the SSC will re-examine the ABC. 
 
 
6) If possible, the probability of overfishing associated with the OFL and ABC catch level 
recommendations:  
 
It is not possible to provide probabilities of overfishing with the OFL and ABC catch levels 
recommended. 
 
 
7) The most significant sources of scientific uncertainty associated with determination of OFL and ABC:  
 

a. The fishing mortality rate reference point is deemed to be non-credible, both because of the 
species to which quahogs were compared were inappropriate and because the details of the 
calculations of spawning-per-recruit for any particular level were poorly justified.   

b. Forecasts over 40-50 years were provided to SSC.  Although these forecasts were not used 
in the ABC determination, the SSC notes that forecasts over this duration should be 
continued. 

c. It is not known whether the low recent recruitments were reflective of a change in 
underlying stock productivity or a consequence of the life history of a long-lived species 
with highly uncertain recruitment.  

d. The nature of historical recruitments is poorly known. 
e. The SSC notes that it identified other substantial sources of uncertainty in its report in 2010. 

 
 
8) Ecosystem considerations accounted for in the stock assessment, and any additional ecosystem 
considerations that the SSC took into account in selecting the ABC, including the basis for those 
additional considerations: 
 
There were no additional specific ecosystem considerations included in the assessment. 
 
 
9) High priority research or monitoring recommendations that would reduce the scientific uncertainty in 
the ABC recommendation: 
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a. Research directed at developing credible reference points for a long-lived species with 
highly uncertain recruitments is a priority.  This need not be completed within an 
assessment framework. 

b. The reliability of estimates of stock biomass should be evaluated. 
c. Progress on developing age-length keys for this species would be helpful, both for the 

assessment and for improving an understanding of its recruitment pattern. 
 
 
10) A certification that the recommendations provided by the SSC represent the best scientific 
information available: 
 
To the best of the SSC's knowledge, these recommendations are based on the best available scientific 
information.  
 
 

Longfin Squid and Illex Squid 
 
Based on a review of the assessment updates and fishery performance reports both species, available on 
the SSC website, the SSC determined that no compelling evidence exists to change the SSC’s ABC 
recommendations for 2014.  Landings and abundance indices for both species continue to vary within 
typical levels. 
 
 

Atlantic Mackerel 
 
Based on a review of the assessment update, the fishery performance report, and the 2012 Canadian 
assessment, the SSC determined that no compelling evidence exists to change the ABC recommendation 
for 2014.   
 
The SSC raised the following points during its discussion: 
 

• Fishery performance has declined in both U.S. and Canadian components.  The US commercial 
fishery has experienced reduced catches recently, perhaps as a consequence of reduced fishing 
effort, reduced stock abundance, reduced availability, or some combination of all three. 

• A recent, internally peer-reviewed Canadian assessment indicates high fishing mortality rates 
during the period upon which the original ABC recommendation was based, especially on older 
ages, and spawning stock biomass has declined substantially.  Because the assessment was based 
on Canadian landings and surveys, it may or may not be relevant to the U.S. component of the 
population.  

• Recent U.S. survey results indicate continued presence of recruiting year classes, although nearly 
no adult fish. 

 
The most substantive hypotheses affecting the ABC recommendation that were discussed by the SSC 
are: (1) stock components, particularly older ages, have emigrated from fishery and survey areas, 
availability has changed, or the stock has dispersed; (2) the stock is overfished and abundance has 
declined.  By consensus, the SSC determined there was insufficient evidence to support either or both of 
these hypotheses at this time, and the ABC recommendation for the second year of the three-year term 
remains unchanged. 
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Atlantic Butterfish 
 
 
1) The materials considered in reaching its recommendations: 
 

• Didden, J.  2013.  Butterfish AP Informational Document - April 2013.  Mid-Atlantic Fishery Management Council.  
10 pp.  

• Didden, J.  Staff memorandum to Chris Moore, dated 8 May 2013, entitled: “Mackerel, Squid, and Butterfish (MSB) 
2014 Acceptable Biological Catch (ABC) Staff Memo.”  10 pp. 

• Didden, J.  Staff memorandum to Chris Moore, dated 8 May 2013, entitled: “2013 MSB Fishery Performance 
Reports for 2014 Specifications.”  8 pp. 

• Miller, T., C. Adams, and P. Rago.  2013.  Feasible Bounds on Historic Butterfish Stock Size and Fishing Mortality 
Rates from Survey and Catch Data (revised 16 May 2013).  Northeast Fisheries Science Center.  37 pp. + butterfish 
indices, NEFSC fall correlations spreadsheets, and full version of Table 4. 

• Pikitch, E., Boersma, P.D., Boyd, I.L., Conover, D.O., Cury, P., Essington, T., Heppell, S.S., Houde, E.D., Mangel, 
M., Pauly, D., Plagányi, É., Sainsbury, K., and Steneck, R.S. 2012. Little Fish, Big Impact: Managing a Crucial Link 
in Ocean Food Webs.  Lenfest Ocean Program. Washington, DC. 108 pp.  

• Patterson, K.  (1992). Fisheries for small pelagic species: an empirical approach to management targets.  Reviews in 
Fish and Fisheries 2:321-338.  

 
All of these materials are posted on the SSC’s website. 
 
 
2) The level (1-4) that the SSC deems most appropriate for the information content of the most recent 
stock assessment, based on criteria listed in the Omnibus Amendment: 
 
The SSC continues to designate the assessment as Level 4 because no biological reference points are 
available, and no credible estimate of OFL is available.   
 
 
3) If possible, the level of catch (in weight) associated with the overfishing limit (OFL) based on the 
maximum fishing mortality rate threshold or, if appropriate, an OFL proxy:  
 
Following the deliberations of the SSC in 2012, a proxy for the maximum fishing mortality rate was 
adopted as 0.536 (67% of M = 0.8) to reflect the role of butterfish as a forage species (as recommended 
in Patterson1992).  As in 2012, the SSC endorsed a time window of seven years of survey observations 
(2006-2012) as a basis to approximate stock size.  From those approximations, the lowest catch that 
would achieve the bootstrapped median F = 0.536 is 18,200 mt, considered the OFL proxy.   
 
As stated in last year’s SSC report, the SSC notes the following: (1) butterfish remains a Level 4 
species; (2) the maximum fishing mortality threshold (MFMT) proxy was derived from a meta-analysis 
of data for small pelagic species and is not specific to butterfish; (3) there is considerable variability and 
uncertainty in biomass trajectories for this species; (4) the reliability of the MFMT proxy is unknown, 
however, the estimates of catchability (q) and M used in the Miller and Rago analysis (Miller and Rago 
2012 [updated to Miller, et al. 2013 listed under the first term of reference]) make the transition from the 
MFMT proxy to the OFL proxy conservative. 
 
 
4) The level of catch (in weight) associated with the acceptable biological catch (ABC) for the stock:  
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As in 2012, the SSC reduced the OFL proxy by 50% based on the observations that the short life history 
of butterfish gives limited time for management to respond to adverse patterns; recruitment of butterfish 
is highly variable and uncertain; the stock status of butterfish is unknown; and the susceptibility of 
butterfish to environmental and ecosystem variability, in particular inter-annual variability in natural 
mortality.  This results in an ABC of 9,100 mt.    
 
 
5) The number of fishing years for which the OFL and/or ABC specification applies and, if possible, 
interim metrics that can be examined to determine if multi-year specifications need adjustment prior to 
their expiration:  
 
The OFL and ABC are intended as single-year specifications.  The SSC notes a new assessment is likely 
in 2014. 
 
 
6) If possible, the probability of overfishing associated with the OFL and ABC catch level 
recommendations:   
 
Not possible, given available information, but likely low. 
 
 
7) The most significant sources of scientific uncertainty associated with determination of OFL and ABC:  
 

• No accepted reference points;  
• The use of the F:M ratio as a foundation for OFL-proxy determination; 
• The use of the Miller et al. “envelope analysis” for biomass and catch determination; 
• Model-based estimates of biomass and F are generally imprecise; 
• Discards remain imprecisely estimated; 
• Probable large role of environmental drivers (including predation); 
• Survey efficiency and stock area coverage; 
• Imprecision of estimates of natural mortality; 
• Possible low survey catchability (pelagic fish); and 
• Conflicting trends among surveys. 

 
 
8) Ecosystem considerations accounted for in the stock assessment, and any additional ecosystem 
considerations that the SSC took into account in selecting the ABC, including the basis for those 
additional considerations: 
 
No considerations in the assessment model.  Because of the short life span, the stock size is highly 
variable.  This variability is likely more directly influenced by environmental factors and variation in 
predation mortality than it is for longer-lived species.  Additionally, consumptive demand by other 
species was considered.  The SSC developed the OFL based on a proxy-setting process that incorporated 
consideration of the role of butterfish as a forage species.   
 
 
9) High priority research or monitoring recommendations that would reduce the scientific uncertainty in 
the ABC recommendation:  
 

• Evaluate the potential for age structured assessment model and reference points; 
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• Evaluate sub-annual time step in assessment model; 
• Re-evaluate natural mortality rate for formal inclusion in assessment model; 
• Further analyze covariation and consistency of trends among surveys, to include analysis of 

spatial patterns in survey data to examine potential for changes in spatial distribution of 
population; 

• Analyze additional estimation of consumptive demand of predators to identify critical periods of 
overlap of predators and prey; 

• Continue support of habitat modeling to refine survey estimates being done by Manderson et al.; 
• Reconsider stock structure and degree of exchange with south Atlantic stock component; and 
• Calculate age- and size-structured efficiencies to convert R/V ALBATROSS estimates to R/V 

BIGELOW. 
 
 
10) A certification that the recommendations provided by the SSC represent the best scientific 
information available: 
 
To the best of the SSC's knowledge, these recommendations are based on the best available scientific 
information. 
 
 
cc:  SSC Members, L. Anderson, F. Serchuk, J. Coakley, R. Seagraves, J. Didden, J. Montañez, C. 
Moore 

38



 11 

 
Attachment 1 

 
 
 

MAFMC Scientific and Statistical Committee  
15-16 May 2013 Meeting 

Baltimore, MD 
 
Name        Affiliation 
 
SSC Members in Attendance:  
John Boreman (SSC Chairman)    North Carolina State University 
Tom Miller (SSC Vice-Chair) (5/15 only)   University of Maryland - CBL 
Mike Wilberg      University of Maryland - CBL 
Doug Lipton      University of Maryland - College Park 
Ed Houde      University of Maryland - CBL 
Doug Vaughan      NMFS (retired) 
Mike Frisk      SUNY Stony Brook 
Rob Latour      VIMS  
Marty Smith      Duke University 
Bonnie McCay       Rutgers University 
Dave Secor      University of Maryland – CBL 
Wendy Gabriel      NMFS Northeast Fisheries Science Center 
David Tomberlin (5/16 only)    NMFS Office of Science and Technology 
Mark Holliday      NMFS Office of the Assistant Administrator 
Brian Rothschild      University of Massachusetts - Dartmouth  
 
Others in attendance: 
Rich Seagraves      MAFMC staff 
Jose Montañez       MAFMC staff 
Jason Didden      MAFMC staff 
Jessica Coakley (5/15 only)    MAFMC staff 
Dan Hennen       NMFS Northeast Fisheries Science Center 
Tim Miller       NMFS Northeast Fisheries Science Center 
Charles Adams       NMFS Northeast Fisheries Science Center 
Rick Robins       MAFMC Chair 
Lee Anderson       MAFMC Vice-chair 
Tom Hoff (5/15 only)     Wallace and Associates 
Dave Wallace (5/15 only)     SCOQ AP Member 
Tom Alspach (5/15 only)     SCOQ AP Member 
Eric Powell (5/15 only)     University of Southern Mississippi 
Jeff Kaelin       SMB AP Member 
Greg DiDomenico (5/16 only)    Garden State Seafood Association 
Daphne Munroe      Rutgers University 
Steve Velleri 
Pete Jensen       Wallace and Associates 
Joe Lacotte       SCOQ AP Member 
Joseph Gordon       Pew Charitable Trust 
Alexandria Atkinson     University of Maryland - CBL 
Sarah Rains       University of Maryland - CBL 
Larry Jacobson (5/15 via phone)    NMFS Northeast Fisheries Science Center 
Toni Chute (5/15 via phone)    NMFS Northeast Fisheries Science Center 
Aja Peters-Mason (5/16 by phone)    NMFS Northeast Regional Office 
Kiersten Curti (5/16 by phone)    NMFS Northeast Fisheries Science Center 
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800 North State Street, Suite 201, Dover, DE 19901

Phone: 302‐674‐2331 ǀ Toll Free: 877‐446‐2362 ǀ FAX: 302‐674‐5399 ǀ www.mafmc.org
Richard B. Robins, Jr., Chairman ǀ Lee G. Anderson, Vice Chairman

Christopher M. Moore, Ph.D., Executive Director

 

 

M E M O R A N D U M   

Date: May 8, 2013 

To: Dr. Chris Moore, Executive Director 

From: Jason Didden  

Subject: 2013 MSB Fishery Performance Reports for 2014 Specifications 

 

 

2013 Mackerel-Squid-Butterfish (MSB) Advisory Panel (AP)  

Fishery Performance Reports (FPRs) for 2014 Specifications 

 

 

The Mackerel-Squid-Butterfish (MSB) Advisory Panel (AP) met April 17, 2013 to develop the Fishery 
Performance Reports (FPRs) below.  These FRPs do not represent a consensus but rather a summary of 
the key perspectives and ideas that were raised at the meeting. 

 

The meeting was facilitated by Jason Didden, the MSB Fishery Management Plan (FMP) plan 
coordinator.  Katie Richardson of NMFS's Northeast Regional Office and Dave Secor (a Member of the 
Council's Scientific and Statistical Committee) also attended the meeting.  Several advisors had to 
cancel at the last minute - the advisors who were in attendance were: 

  

Axelsson, Lars 

Cevoli, Kristen 

Kaelin, Jeff 

Lackner, Hank 

Monsen, Geir 

Moore, Peter 
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The charge to the AP was to provide input on factors that have influenced catch levels over time as well 
as any other observations and ideas that could prove useful to the SSC and/or Council as catch levels 
and specifications for 2014 are considered.  For organizational purposes, the summary is broken down 
by species and several thematic categories, which begin on the following page.  Some general points 
were also raised by AP members, as noted immediately below.  Like the fishery specific summaries, 
these do not necessarily reflect a consensus. 

 

-Given the potential implications of ecosystem-based management for mackerel-squid-butterfish 
management, adding expertise to the SSC in the form of 1-2 additional high-level practitioners of 
ecosystem modeling would likely be warranted.  Sarah Gaichas was named by one AP member as a 
potential candidate but not all AP members were familiar with her. 

 

-The AP appreciated the Biological Updates provided by the NMFS Northeast Fisheries Science Center 
(NEFSC) as a concise summary of what is known (or not known) about the status of each of the species. 

 

-Dogfish (spiny), given their prevalence, could be severely impacting MSB and other species, in terms 
of abundance or as an ecological barrier (e.g. maybe mackerel or squid won't go into areas with high 
dogfish concentrations, which means pretty much everywhere).  As dogfish have come back it seems 
like everything else has gone down and this issue should be an important component of ecosystem 
management.  Dogfish also have made fishing for MSB species difficult just because of continually 
loading the nets with dogfish. 
 

-Consumption of forage stocks by marine mammals likely dwarfs mortality from fishing. 

 

-The AP reviewed the potential for a gear requirement change related to net stowage requirements.  It 
had no immediate reaction and will look for additional information on the topic during the MSB 
Monitoring Committee discussion.   
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Mackerel 

 
The key points made (not necessarily consensus positions) at the 2013 AP Fishery Performance Report (FPR) 
meeting were: 

 
Market Issues 
 

-Fuel prices discourage searching but mackerel prices are sufficient to stimulate directed activity if fish are 
available.  While effort was high initially in 2012 and 2013, a variety of factors (especially fuel prices) 
contributed to a reduction in searching for and exploration of potentially fishable areas. 
 
Environmental Issues 
 

-Availability is the primary driver for catches, and availability is likely highly variable and highly sensitive to 
external environmental factors, making catch a poor indicator of stock status.  
 

-Both availability and size of fish have been low in recent years, both offshore and inshore.  The size issue 
appears to apply to other forage species like Atlantic Herring and Illex, possibly due to warming waters - see 
Ohlberger 2013, Kingsolver & Huey 2008, Conover et. al. 2002, Forster et. al. 2012). 
 

-There is a lack of mature mackerel.  Some of the advisors have provided size information to the NEFSC.  
1999/2000 seemed to be a turning point, with small mackerel dominating catches since.   
 

-Ecological needs in terms of mackerel as forage should be factored in explicitly by the SSC when setting ABCs. 
 

-The survey appears to have no connection to landings.  More science needs to be conducted to figure out what is 
really going on with mackerel, including communicating with Iceland about mackerel's recent abundance there. 
 

-Based on the size of mackerel seen in Canada (larger) and U.S. (smaller) and presumed migration pattern 
(Canada to U.S.), it appears that the Canadian and U.S. stocks are different (fish don't shrink). 
 

-Ctenophore research and the Labrador Current should be examined as to clues to where the mackerel are or have 
gone to. 
 
Management Issues & Management Induced Effort Shifts 
 

-The February 2012 closure of Atlantic herring in southern New England in 2012 reduced the ability of 
participants to target mackerel because of mixing of these two species.  There were some vessels that would have 
continued to fish/search for mackerel but what the end result of that searching would have been can never be 
known.   
 

-The same was true in 2013 but to a lesser degree as Atlantic Herring closed in April 2013.  Better information on 
the interaction between Atlantic herring fishing and Atlantic mackerel fishing would allow further analysis of this 
issue and continued/additional coordination between these fisheries is important.   
 
Other Fishing Behavior Issues 
 

-In recent years much of the mackerel catch has been retained incidental catch from herring fishing. 
 

-With current fuel prices, high catches of mackerel will only occur if fish are abundant.  Economics will self-
regulate this fishery and the fishery has not impacted the mackerel stock. 
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Other Issues for Council/SSC Consideration as Appropriate 
 

-Despite reluctance by the Canadians, joint research should be pushed and U.S. research should proceed where 
appropriate relative to the 2010 TRAC recommendations (especially on the influence of environmental factors 
and on mackerel's stock structure). 
 

-There is a concern that once a quota is reduced it will never be restored given the current state of mackerel 
science.  Recent catches of mackerel should not be used as an indicator of what the catch should be next year. 
 

-A 20,000 pound trip limit serves as a sufficiently effective deterrent to most directed fishing should mackerel 
close (due to mackerel or a bycatch cap). 
 

-In terms of buffering against U.S. ACL overages, a 15% buffer seems excessive given the monitoring that occurs 
in the mackerel fishery and the apparently low level of mackerel discarding. 
 

-Specifications should consider allowing a roll-over of unused quota in a similar fashion as occurs with Atlantic 
Herring. 
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Illex Squid 
 

The key points made (not necessarily consensus positions) at the 2013 AP Fishery Performance Report (FPR) 
meeting were: 
 
Market Issues 
 

-Price and demand are mostly dependent on S. Atlantic landings, which drive world trade prices and/or demand 
for US Illex.  Availability has to be sufficient to overcome any market/fuel price issues to drive interest in fishing 
for Illex for most vessels.   
 
Environmental Issues 
 

-Availability changes from year to year and also very quickly within a year (waves of squid “come up onto the 
bank” in an unpredictable fashion).  Recent availability has been relatively high.  Real-time assessment would be 
optimal. 
 

-Understanding migration is key to understanding Illex, and we don't fully understand the migration behavior. 
 

-Ecological needs in terms of Illex as forage should be factored in explicitly by the SSC when ABCs are 
recommended. 
 
Management Issues & Management Induced Effort Shifts 
 

NA 
 
Other Fishing Behavior Issues 
 

-For refrigerated sea water vessels to participate, they need high densities to fish because they have to return to the 
dock within two days of starting to put Illex in the tank due to spoilage issues. 
 
Other Issues for Council/SSC Consideration as Appropriate 
 
-Research should continue into how to determine Illex productivity as current management is not sensitive to 
actual Illex productivity.  The fishing community should be an integral part of this effort, which should proceed in 
a very methodical fashion. 
 

-"If it ain't broke don't fix it."  Proceed carefully before you make any changes. 
 

-Summer & fall longfin closures can lead to discarding of longfin in the Illex fishery.  A higher incidental limit for 
Illex vessels during longfin closures or a more gradual slowing of longfin fishing could avoid regulatory longfin 
discarding.   
 

-A new control date for Illex makes sense given potential effort and capacity issues in that fishery.  Permit holder 
letters should be sent out when the control date is published.  Entry of latent effort could disrupt smooth operation 
of the fishery. 
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Longfin Squid 
 
The key points made (not necessarily consensus positions) at the 2013 AP Fishery Performance Report (FPR) 
meeting were: 

 
Market Issues 
 

-Recent ex-vessel prices are sufficient to drive increased effort (recent prices have been quite high) but fuel prices 
are probably constraining search effort to some degree.  There is a disincentive to engage in hit-or-miss 
exploratory fishing with the current fuel bills. 
 
Environmental Issues 
 

-Longfin squid has variable productivity and availability both within a year and between years and between 
inshore and offshore.  Recent warm winter water temperatures have resulted in less schooling/more spreading of 
longfin squid, making fishing less feasible/profitable during some parts of the year. 
 

-Effort was very high in the summer of 2012 because of the high squid availability both inshore and offshore.    
 

-Ecological needs in terms of longfin squid as forage should be factored in explicitly by the SSC when ABCs are 
recommended.   
 

-There were more extreme northern reports of longfin availability in 2012 (Maine and Nova Scotia). 
 
Management Issues & Management Induced Effort Shifts 
 

-Scup, Tilefish, and Fixed/Mobile GRAs have made Longfin squid fishing more difficult/less profitable, likely 
leading to somewhat less effort overall. 
 

-The butterfish cap has created a disincentive to even bother with longfin squid.  There is more discussion about 
where not to fish because of butterfish than where to fish because of longfin squid.  The observer notification 
requirement (even 48 hours) limits opportunistic fishing if a trip has not been notified for. 
 

-The mistaken April 2012 closure may have significantly impacted 2012 Trimester 1 landings because landings 
were on the upswing immediately prior to the closure.  NMFS needs to avoid a repeat of this situation. 
 
-2012 landings would have been higher if not for the Trimester 2 closures. 
 
Other Fishing Behavior Issues 
 

-Some vessels have been focusing on other species (other quotas have been increasing - e.g. summer flounder & 
scallops; some vessels were retrofitted for pelagic fishing).  Several recently active participants have just left the 
fishery and those vessels are unlikely to return.   
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Other Issues for Council/SSC Consideration as Appropriate 
 

-Research should continue into how to determine longfin productivity as current management is not sensitive to 
actual longfin productivity.  The fishing community should be an integral part of this effort, which should proceed 
in a very methodical fashion. 
 

-The lack of proper NMFS notification for the 2012 Trimester 2 longfin closure needs to be avoided in the future. 
 

-There are times of substantial local directed recreational effort and catch, which may not be reflective of overall 
abundance and recreational catch is likely very small compared to the overall quota. 
 

-A new control date for Longfin makes sense given potential effort and capacity issues in that fishery.  Permit 
holder letters should be sent out when the control date is published.  Entry of latent effort could disrupt smooth 
operation of the fishery. 
 

-Mesh requirements should not change from current specifications - increases will allow more squid to escape and 
if they get nicked by the net, which is likely, they will just die, probably the same for many small fish.  The 
2.125" mesh is practicable.  Mesh that allows fish to escape will allow too many squid to escape for mesh 
measures to be practicable for bycatch reduction.  Many vessels are already using 2.125" in the summer.  Many 
discards are because of regulations/permits that prevent retention of particular species.    
 

-For additional roll-overs between trimesters, Council should include an option that allows any Trimester 
(including Trimester 1) to gain if it nears its quota.  Allowing for judgment calls to ensure flexibility would be 
best, but a reserve option may add flexibility.  Consider having any additional quota be fished for in a slower 
manner.   
 

-Taking the results of the squid workshop out into a few ports for additional imput is a good idea. 
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Butterfish 
 
The key points made (not necessarily consensus positions) at the 2013 AP Fishery Performance Report (FPR) 
meeting were: 
 
Market Issues 
 

-Low butterfish availability/abundance resulted in low landings in the 1990s and it was very difficult to re-
establish a market given the low quotas.  It might take several years to re-establish export markets, but there are 
some indications that demand may be higher than anticipated. 
 

-It is also possible to redevelop the fresh market but that will take more time - boats have been increasing fresh 
butterfish production slowly so as to not crash the price. 
 
Environmental Issues 
 

-This winter/early spring (2013) was very windy offshore, which hampered fishing effort and the effect of that 
effort (fish seemed to be dispersed) 
 

-Abundance has been relatively high in the last few years compared to the early 2000s, both inshore and offshore. 
 

-Since there have been periods of depressed abundance, precaution is warranted given butterfish’s important role 
in the ecosystem as part of the forage base.   
 

-Ecological needs in terms of butterfish as forage should be factored in explicitly by the SSC when ABCs are 
recommended.  Management needs to account for the high consumption of butterfish by predators in a 
precautionary fashion. 
 
Management Issues & Management Induced Effort Shifts 
 

-Regulations (quotas and trip limits) were the only thing holding back higher landings in 2012. 
 

-The directed butterfish fishery did not begin until a few weeks into 2013.   
 
Other Fishing Behavior Issues 
 

-When they could get out in 2013, some vessels found lots of butterfish but smaller butterfish and stopped fishing 
for them because they didn't want to discard lots of small butterfish to get a marketable quantity of decent sized 
fish. 
 

-Excessive dogfish catches also discouraged searching for butterfish, same as longfin squid. 
 

-For export, December-March are the prime butterfish fishing months in terms of fish quality (fat and feed issues). 
 
Other Issues for Council/SSC Consideration as Appropriate 
 

-For short lived, tightly schooling fish you need a targeted & dedicated survey - this is how the rest of the world 
assesses these kinds of stocks. 
 

-Some but not all advisors think butterfish should qualify for an exemption to ACLs. 
 

-Looking at only the Bigelow’s area sample misses a substantial amount of butterfish habitat. 
 

-The need for a cap appears questionable given the current butterfish ABC.       
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M E M O R A N D U M    

Date: May 8, 2013 

To: Dr. Chris Moore, Executive Director 

From: Jason Didden  

Subject: Mackerel, Squid, and Butterfish (MSB) 2014 Acceptable Biological Catch (ABC) Staff Memo 

 

Summary 

 

Related to the biological life history of the MSB species, there is very high uncertainty about the actual 

productivity of the MSB resources.  Staff examined past productivity, Council policies, and recent data to 

recommend a reasonable starting point for discussion by the Scientific and Statistical Committee (SSC).  A 

summary for each species is below, followed by more detailed information and references to related supporting 

documents.     

 

Atlantic Mackerel 

The status of mackerel is currently “unknown” with respect to both fishing mortality rates and stock size.  The 

date for the next assessment is unknown.  For 2014, staff recommends a total (U.S. plus Canada) ABC of 33,000 

metric tons (mt).  This is the approximate average total (U.S. plus Canada) catch from 1992-2001, a period of 10 

years when catch was relatively stable and spawned the 1999 year class that facilitated robust catches in the early- 

and mid-2000s.  The recommendation also considers: a) the low recent mackerel harvests; b) that the 2012 

Canadian mackerel stock assessment recommended a catch limit of 9,000 mt for the Canadian contingent; c) the 

possibilities that environmental/distributional shifts and/or earlier fishing may be driving the apparent low 

availability and/or low abundance of mackerel; and d) the general nature of the MAFMC risk policy to be more 

risk averse when uncertainty is higher.  Of the MSB species, uncertainty is likely highest for mackerel in terms of 

stock abundance and productivity.
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Illex Squid 

The status of Illex is currently “unknown” with respect to both mortality rates and stock size.  For 2014, staff 

recommends continuing the multi-year ABC specification of 24,000 mt previously set for 2012-2014 by the SSC.  

This was based on the observation that landings of 24,000-26,000 MT do not appear to have caused harm to the 

Illex stock based on indices and landings in years following when landings were in the range of 24,000 mt-26,000 

mt.  Landings and indices continue to vary within typical levels.   

 

Longfin Squid 

The status of longfin squid (formerly referred to as Loligo) is currently “unknown” with respect to mortality rates 

and "not overfished" with respect to stock size.  For 2014, staff recommends continuing the multi-year ABC 

specification of 23,400 mt previously set for 2012-2014 by the SSC.  This was based on the catch in the year with 

the highest observed exploitation fraction (catch divided by the estimated biomass) during a period of apparent 

light exploitation (1976-2009) according to the 2010 longfin squid assessment.  Landings and indices continue to 

vary within typical levels.   

 

Butterfish 

The status of butterfish is currently “unknown” with respect to mortality rates and stock size.  A benchmark 

assessment is being conducted in 2013.  Applying the methodology used by the SSC last year, which would be to 

assume that the 2014 butterfish stock size will be similar to the previous known 7 years (2006-2012) and select an 

OFL that corresponds to a bootstrapped median F of 0.536 (67% of M of 0.8) results in an OFL of 18,200 mt and 

an ABC of 9,100 mt.  While no longer classified as overfished, technically butterfish remains under a rebuilding 

plan that specifies an F = 0.1 be applied to the most current estimate of biomass.  Accordingly, for 2014 staff 

recommends status quo: 16,800 mt as an OFL and 8,400 mt as an ABC.  An empirical ad hoc evaluation of the 

Miller-Adams-Rago 2013 analysis revealed that contemporary estimates of stock size in year t were correlated 

with lagged abundance from previous years. In particular, stock size in year t was more closely correlated with the 

average stock sizes in years t-2 to t-5 (a four-year running average) than with a seven-year running average (i.e., 

years t-2 to t-8).  A catch of 8,400 mt is associated with a median F of 0.11 in the 2009-2012 (most recent four 

years) bootstrapping exercise, which given the generally conservative assumptions of the Miller-Adams-Rago 

2013 analysis would likely result in an actual realized F of less than 0.1.  
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Introduction – Applies To All Species In This Memo 

The Magnuson Stevens Act (MSA) as currently amended requires each Council's Scientific and Statistical 

Committee (SSC) to provide, among other things, ongoing scientific advice for fishery management decisions, 

including recommendations for ABC, preventing overfishing, and maximum sustainable yield.  The SSC 

recommends ABCs to the Council that address scientific uncertainty such that overfishing is unlikely to occur. 

The Council's ABCs recommendations to NMFS for the upcoming fishing year(s) cannot exceed the ABC 

recommendation of the SSC.  In this memorandum, information is presented to assist the SSC in developing 

recommendations for the Council to consider for 2014 ABCs.  

 

Once the SSC meets and decides on the ABCs, the Squid-Mackerel-Butterfish Monitoring Committee will meet 

to discuss if consideration of changes to other management measures should be recommended as these may 

depend on the ABC specifications.  These measures would include Annual Catch Limits (ACLs), Annual Catch 

Targets (ACTs), and Accountability Measures (AMs) among others.  Based on the SSC and Monitoring 

Committee’s recommendations, the Council will make a recommendation to the NMFS Northeast Regional 

Administrator.  Based on its evaluation of that recommendation, NMFS will publish a Proposed Rule for the 2014 

specifications and then a Final Rule, which may change from the Proposed Rule based on public comment. 
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Atlantic Mackerel (“mackerel” hereafter) 

Summary 

-The status of mackerel is currently “unknown” with respect to both fishing mortality rates and stock size. 

-For 2014, staff recommends a total (U.S. plus Canada) ABC of 33,000 metric tons (mt), down from the current 

80,000 mt combined US. and Canadian ABC. 

-A summary of available biological information is available in a document provided by the NMFS Northeast 

Fisheries Science Center (NEFSC), available at: http://www.mafmc.org/ssc-meetings/april-30-2013.  A link from 

that page to the 2012 SSC meeting materials contains materials from recent assessments.   

-A landings history and other fishery information are provided in the fishery information document, also available 

at: http://www.mafmc.org/ssc-meetings/april-30-2013.   

-The 2012 SSC recommendations, available here: http://www.mafmc.org/s/SSC-Report-23-24-May-2012-rev.pdf, 

document the SSC's previous rationale and also summarize the major sources of scientific uncertainty. 

- A Fishery Performance Report designed to inform the specifications process from the perspective of the MSB 

Advisory Panel is available at: http://www.mafmc.org/ssc-meetings/april-30-2013.   

 

Catch and Landings 

Mackerel's landing history is characterized by high foreign catches in the 1970s (up to 400,000 mt or almost 900 

million pounds) followed by domestication of the fishery with lower catches.  Following the highpoint of the 

domestic fishery (which was still a fraction of the foreign fishery) in the mid-2000s, the domestic fishery 

experienced a sharp decline from 2006 to almost nothing in 2011.  Landings were very low in 2012 and 2013 

appears to also be a year of very low landings.  Discards are believed to be just a few percent of catch.    

 

Regulatory Review 

The 2013 ABC for mackerel is 80,000 mt which translates into a domestic ACL of 43,781 mt after Canadian 

catch is accounted for.  The fishery has just come under a tiered limited access system.  The primary directed 

commercial fishery closes at 95% of domestic annual harvest (DAH = 33,821 mt).  Incidental trips limits of 

20,000 pounds are allowed if the directed fishery closes.  A recreational fishery exists but generally catches a 

small amount of mackerel relative to the commercial fishery.   
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Biological Reference Points, Stock Status, and Projections 

The full mackerel stock was last assessed in 2010 (utilizing data through 2008) via a joint U.S. - Canadian 

Transboundary Resource Assessment Committee (TRAC).  The TRAC was unable to resolve uncertainties in the 

analyses to an acceptable degree so there are no accepted reference points.  Accordingly, the status of mackerel is 

currently “unknown” with respect to mortality rates or stock size.  No projections are available.   

 

2014 OFL/ABC Recommendations 

The status of the mackerel stock is very uncertain.  On one hand catches have faltered in recent years, the 2010 

TRAC assessment suggested low productivity and biomass in 2008, industry reports very few larger mackerel, 

and a recent Canadian assessment suggested low productivity and biomass in Canadian waters.  On the other 

hand, NEFSC survey indices have remained relatively high (if driven by small fish) and temperature based 

analyses suggest mackerel may be just more spread out and less available in densities that inspire sustained effort 

given high fuel prices (Overholtz et al 2011 available at 

http://www.tandfonline.com/doi/pdf/10.1080/19425120.2011.578485).  European fisheries have also experienced 

significant northward distributional shifts in recent years. 

 

OFL 

An overfishing level likely cannot be determined. 

 

ABC 

Four possible scenarios seem most likely: 

 

1) The mackerel stock may be in trouble due to fishing pressure or environmental conditions and reducing catches 

would help the stock rebuild or be maintained, so catches should be restricted.  Given recent low catches this 

would mean essentially a moratorium on fishing. 

2) Mackerel populations may be low due to environmental conditions and reducing catch will not really have 

much impact - the fishery will self-regulate in the sense that high fuel costs will preclude much directed fishing 

unless mackerel are sufficiently abundant.  

3) Mackerel may be out there somewhere but just not being caught (not "available"). 

4) Some mix of 1-3 is occurring. 
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The risk of a high quota is that not restricting catch may prevent rebuilding.  The risk of a low quota is that a 

fishing opportunity presented by a sudden high abundance/availability of mackerel would be missed.  The 

Magnuson Act states that annual catch limits (ACLs) should be specified “such that overfishing does not occur in 

the fishery.”  Since the Council’s ACLs are equal to or less than the SSC’s ABC, it follows that ABCs should be 

specified “such that overfishing does not occur in the fishery.”  For mackerel this seems impossible to know given 

the level of uncertainties involved for any catch level above very low levels, especially since recent catches have 

been very low.  The Council Risk Policy also suggests that more precaution be applied in highly uncertain 

situations.   

 

Given the above, the available evidence leads staff to conclude that mackerel abundance will remain at low levels 

until favorable environmental conditions lead to either a high recruitment event or migration of mackerel back 

into U.S. waters.  However both the recent U.S. and Canadian assessments suggest that high mackerel catches 

have been associated with an occasional strong year class.  If this is the case, and only occasionally strong year 

classes are expected, it would seem to make sense to limit fishing mortality on such year classes since mackerel 

can live up to 17 years.  For 2014, staff recommends a total (U.S. plus Canada) ABC of 33,000 metric tons (mt).  

This is the approximate average total (U.S. plus Canada) catch from 1992-2001, a period of 10 years when catch 

was relatively stable and spawned the 1999 year class that facilitated robust catches in the early- and mid-2000s.  

The recommendation also considers: a) the low recent mackerel harvests; b) that the 2012 Canadian mackerel 

stock assessment recommended a catch limit of 9,000 mt for the Canadian contingent; c) the possibilities that 

environmental/distributional shifts and/or earlier fishing may be driving the apparent low availability and/or low 

abundance of mackerel; and d) the general nature of the MAFMC risk policy to be more risk averse when 

uncertainty is higher.  Of the MSB species, uncertainty is likely highest for mackerel in terms of stock 

productivity.  This recommendation seeks to strike a balance between being overly precautionary (i.e. 

implementing a moratorium) while acknowledging that there are a variety of signals that mackerel productivity 

may have been overestimated in the past and low in the present. 
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Illex Squid 

The status of Illex is currently “unknown” with respect to both mortality rates and stock size.  For 2014, staff 

recommends continuing the multi-year ABC specification of 24,000 mt previously set for 2012-2014 by the SSC.  

This was based on the observation that landings of 24,000-26,000 MT do not appear to have caused harm to the 

Illex stock based on indices and landings in years following when landings were in the range of 24,000 mt-26,000 

mt.  Landings and indices continue to vary within typical levels.  The full rationale for the SSC's previous 

decision is available at: http://www.mafmc.org/s/SSC_Report_25-26_May_2011.pdf, and that report also 

summarizes the major sources of uncertainty.  A summary of available biological information is available in a 

document provided by the NMFS Northeast Fisheries Science Center (NEFSC), available at: 

http://www.mafmc.org/ssc-meetings/april-30-2013.  A link from that page to the 2012 SSC meeting materials 

contains materials from recent assessments.  A landings history and other fishery information are provided in the 

fishery information document, also available at: http://www.mafmc.org/ssc-meetings/april-30-2013.  A Fishery 

Performance Report designed to inform the specifications process from the perspective of the MSB Advisory 

Panel is available at: http://www.mafmc.org/ssc-meetings/april-30-2013.   

 

Longfin Squid 

The status of longfin squid (formerly referred to as Loligo) is currently “unknown” with respect to mortality rates 

and "not overfished" with respect to stock size.  For 2014, staff recommends continuing the multi-year ABC 

specification of 23,400 mt previously set for 2012-2014 by the SSC.  This was based on the catch in the year with 

the highest observed exploitation fraction (catch divided by the estimated biomass) during a period of apparent 

light exploitation (1976-2009) according to the 2010 longfin squid assessment.  Landings and indices continue to 

vary within typical levels.  The full rationale for the SSC's previous decision is available at: 

http://www.mafmc.org/s/SSC_Report_25-26_May_2011.pdf, and that report also summarizes the major sources 

of uncertainty.  A summary of available biological information is available in a document provided by the NMFS 

Northeast Fisheries Science Center (NEFSC), available at: http://www.mafmc.org/ssc-meetings/april-30-2013.  A 

link from that page to the 2012 SSC meeting materials contains materials from recent assessments.  A landings 

history and other fishery information are provided in the fishery information document, also available at: 

http://www.mafmc.org/ssc-meetings/april-30-2013.  A Fishery Performance Report designed to inform the 

specifications process from the perspective of the MSB Advisory Panel is available at: 

http://www.mafmc.org/ssc-meetings/april-30-2013.   
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Butterfish 

Summary 

-The status of butterfish is currently “unknown” with respect to mortality rates and stock size.  The most recent 

assessment did conclude that the butterfish stock was experiencing a long-term declining trend through 2009 but 

that overfishing appeared unlikely and that fishing mortality appeared quite low and was not a substantial driver 

of butterfish's decline.  A benchmark assessment is scheduled for 2013. 

-NMFS has recently notified the Council that because butterfish is technically under a rebuilding plan, the 

expected F should be at or below the rebuilding F, which equals 0.1. 

-For the 2014 fishing year, staff recommends an OFL proxy of 16,800 mt and an ABC of 8,400 mt (status quo) 

based on the updated Miller-Adams-Rago analysis available in a document provided by the NMFS Northeast 

Fisheries Science Center (NEFSC), available at: http://www.mafmc.org/ssc-meetings/april-30-2013.   

-A landings history and other fishery information is provided in the fishery information document, available at: 

http://www.mafmc.org/ssc-meetings/april-30-2013.  A link from that page to the 2012 SSC meeting materials also 

contains materials from recent assessments.   

  -The 2012 SSC recommendations, available here: http://www.mafmc.org/s/SSC-Report-23-24-May-2012-

rev.pdf, document the SSC's previous rationale and also summarize the major sources of scientific uncertainty. 

-A Fishery Performance Report designed to inform the specifications process from the perspective of the MSB 

Advisory Panel is available at: http://www.mafmc.org/ssc-meetings/april-30-2013.   

 

Catch and Landings 

Butterfish's landing history is characterized by high foreign catches in the 1970s (peaking at about 33,000 mt or 

70 million pounds) followed by domestication of the fishery with lower catches.  Landings in recent years have 

been capped to less than 1,000 mt due to perceived low productivity.  Discards are imprecisely estimated but 

appear substantial.  The longfin squid fishery has a discard cap to limit butterfish discarding so that ACLs are not 

exceeded.  2013 is the first year since 2004 when a directed butterfish fishery has been allowed, but catches have 

been slow to date (see fishery performance report).
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Regulatory Review 

The 2013 ABC for butterfish is 8,400 mt which resulted in a U.S. DAH of 2,570 mt after discards and 

management uncertainty were accounted for by the Council.  The fishery operates under limited access and the 

"directed fishery" closes via buffers that vary depending on how much of the year is left.  There is some minor 

recreational take of butterfish, primarily for bait.   

The butterfish cap on the Longfin squid fishery is a major aspect of butterfish catch regulation.  While the 2010 

assessment and the Miller-Adams-Rago analysis may call into question rebuilding, the butterfish cap would still 

be necessary to track and manage butterfish under ACLs/AMs since discarding of butterfish is likely to occur in 

the Longfin squid fishery, and an uncontrolled overage and related paybacks could negatively impact both longfin 

squid and butterfish fishing in future years. 

NMFS recently notified the Council that since the SSC is applying an F in its recommendations, the utilized F 

needs to be consistent with the existing rebuilding plan for butterfish, which specifies that an F of 0.1 be utilized.  

An associated letter and email that clarifies NMFS's intent behind sending the letter has been posted to 

http://www.mafmc.org/ssc-meetings/april-30-2013.   

 

 Biological Reference Points 

The butterfish stock was most recently assessed at SARC 49 (2010). The SARC review panel did not accept the 

adequacy of the proposed redefined BRPs or the BRPs used for stock status determination in the 2004 butterfish 

assessment. The review panel questioned the application of MSY theory to a short-lived recruitment-dominated 

population, particularly the use of equilibrium methods when trends in the data suggest the stock is declining even 

with low fishing mortality. 

 

Stock Status and Projections 

SARC 49 concluded that overfishing was not likely occurring and that the decline in the butterfish stock through 

2009 appeared to be driven by environmental processes and low recruitment.  Determination of an overfished 

versus not overfished condition was not resolved at the meeting, which left the overfished status of butterfish as 

unknown.  
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2014 OFL/ABC Recommendations 

OFL 

The Miller-Adams-Rago updated 2013 analysis suggests that overfishing is very unlikely below the status quo 

OFL proxy of 16,800.  Given there is a benchmark assessment pending, staff recommends maintaining the status 

quo OFL of 16,800.  

 

ABC 

While no longer classified as overfished, technically butterfish remains under a rebuilding plan that specifies an F 

= 0.1 be applied to the most current estimate of biomass.  Accordingly, for 2014 staff recommends status quo: 

16,800 mt as an OFL and 8,400 mt as an ABC.  An empirical ad hoc evaluation of the Miller-Adams-Rago 2013 

analysis revealed that contemporary estimates of stock size in year t were correlated with lagged abundance from 

previous years. In particular, stock size in year t was more closely correlated with the average stock sizes in years 

t-2 to t-5 (a four-year running average) (.54) than with a seven-year running average (i.e., years t-2 to t-8) (.35).  

While not an unexpected result given the above findings, there was almost no correlation (.02) between stock size 

in year t and lagged abundance from the first 3 years averaged from the seven-year running average (i.e., years t-6 

to t-8). 

 

A catch of 8,400 mt is associated with a median F of 0.11 in the 2009-2012 (most recent four years) bootstrapping 

exercise, which given the generally conservative assumptions of the Miller-Adams-Rago 2013 analysis would 

likely result in an actual realized F of less than 0.1.  An Excel spreadsheet with the correlations described above is 

posted at: http://www.mafmc.org/ssc-meetings/april-30-2013.   

 

Note: A rebuilding F generally implies that we know where we are, where we want to go, and we have a 

particular time frame in mind. Since we are very likely above the old Bmsy from the 2003/4 assessment that 

drove the rebuilding amendment, in one respect it makes little sense to impose a very restrictive F.  However, the 

idea of the 0.1 rebuilding F was to maintain a low F until a more justifiable path is apparent and as of the writing 

of this memo, the Council is apparently bound by it until it is changed.  Presumably the 2013 benchmark 

butterfish assessment will provide such a path. 
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                                      May 21, 2013 

 
Jason T. Didden 
Fishery Management Specialist 
Mid-Atlantic Fishery Management Council 
800 North State Street 
Dover, DE 19901 
jdidden@mafmc.org  
 
Lori Steele 
Herring Plan Coordinator 
New England Fishery Management Council 
50 Water Street, Mill 2 
Newburyport, MA 01950 
lsteele@nefmc.org 
 
RE: Catch Caps for River Herring and Shad 
 
Dear Jason and Lori:  
 
I am writing on behalf of the Herring Alliance1 to provide recommendations for use in 
developing alternatives for implementation of the river herring and shad catch caps approved in 
Amendment 14 to the Mackerel, Squid, and Butterfish (MSB) Fishery Management Plan 
(FMP),2 and Amendment 5 to the Atlantic Herring FMP.3  The most recent stock assessments 
and peer reviews show that river herring and shad are in dire need of conservation and 
management, that ocean bycatch is an issue, and they recommend that actions be taken to 
conserve and manage these species in federal waters.4    

                                                            
1The Herring Alliance includes 59 organizations representing nearly 2 million individuals. The Herring Alliance is 
concerned about the Atlantic coast’s forage fish, such as Atlantic herring, river herring and shad, and the impacts of 
forage fish fisheries on the ecosystem through food web depletion and bycatch of non-target species. Forage fish are 
critical to the diets of a large number of predators, many of which support valuable recreational and commercial 
fisheries. A current list of members is attached to this letter.  
2 On June 14, 2012, the MAFMC selected Alternatives 6b, 6c, and 6f as preferred alternatives in Amendment 14.  
Motion Carried 10/3/1.  
3 On June 20, 2012, the NEFMC voted to select Section 3.3.5 as the preferred alternative in Amendment 5. Motion 
Carried 14/0/1/1.   
4 See ASMFC. May 2012. Stock Assessment Report No. 12-02 of the Atlantic States Marine Fisheries Commission: 
River Herring Benchmark Stock Assessment, Volume 1, Section A Terms of Reference & Advisory Report of the 
River Herring Stock Assessment Peer Review, at p. 10-12; Section C - River Herring Stock Assessment Report for 
Peer Review, at 8, 11, 12, 17-20, 56-58; see also ASMFC American Shad Stock Assessment Peer Review Panel.  
Stock Assessment Report No. 07-01 of the Atlantic States Marine Fisheries Commission, Terms of Reference & 
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In addition, National Standard 9 requires that FMPs minimize bycatch to the extent practicable.  
The catch caps are the only river herring and shad bycatch minimization measures contemplated 
for these fisheries for the 2014 fishing year.  Thus, they are required by the Magnuson-Stevens 
Act, and in New England by the Courts’ Opinion and Remedial Order in Flaherty.5 Although the 
Mid-Atlantic Fishery Management Council (MAFMC) is working on Amendment 15 to the 
MSB FMP to add river herring and shad as federally-managed stocks in the MSB FMP, also 
required by the Magnuson-Stevens Act, this amendment is unlikely to be completed in time for 
the start of the 2014 fishing year.  Similarly, in November 2012 the New England Fishery 
Management Council (NEFMC) prioritized an amendment to add river herring and shad to the 
Atlantic herring FMP, but has since taken no further action to advance the amendment.  
Developing these catch caps in time for the start of the new fishing year on January 1, 2014 is 
both necessary to provide a minimum level of protection for river herring and shad, and 
supported by a large and diverse group of stakeholders.     
    
To implement effective catch caps, based on the best scientific information available, the Herring 
Alliance recommends the following: 
 
Classification, areas, and timing  
Initially, the Herring Alliance recommends one interim catch cap that combines all four river 
herring and shad species (an alosine cap).6  This should be coupled with an explicit goal of 
transitioning to species-specific caps in the future as scientific research and improved monitoring 
provides improved data.  As new scientific techniques to identify individual species and 
distinguish among sub-populations become available, this information should be incorporated 
into the process.   
 
The cap should make clear that once a designated level of river herring and shad mortality has 
occurred, the Atlantic herring and mackerel fisheries must close.  If determined feasible and 
appropriate, the Herring Alliance supports subdividing the cap by area and / or season to increase 
conservation benefits, to reduce the likelihood of early closure of the coastwide directed herring 
and mackerel fisheries, and to provide for improved coordination between the two fisheries.  For 
example, an area or seasonal cap could help ensure that directed herring fishing early in the 
calendar year in Southern New England, a known river herring bycatch hotspot, does not limit 
directed mackerel fishing later in the winter.  Alternatives for spatial approaches similar to the 
four management areas used in the Atlantic Herring FMP, and seasonal approaches similar to the 
butterfish trimester cap in the MSB FMP, should be considered.   
 
  
 

                                                                                                                                                                                                
Advisory Report to the American Shad Stock Assessment Peer Review, at 16, 18-20-; see also June 24, 2009 Letter 
from MAFMC Chairman Richard B. Robins, Jr. to Secretary of Commerce Gary Locke; see also comments 
submitted by the Herring Alliance on Amendment 15 for a complete explanation of the biological need and legal 
requirement for conservation and management of these species. “Scoping Comments on Amendment 15 to the 
Atlantic Mackerel, Squid, and Butterfish Fishery Management Plan (RIN 0648–XC329),” December 5, 2012, 
available at: http://herringalliance.org/images/stories/2012_12_05_herring_alliance_a15_%20scoping.pdf.  
5 See Flaherty v. Bryson, 850 F. Supp. 38, 59 (D.D.C. 2012) (holding NMFS violated MSA by failing to minimize 
bycatch in Atlantic herring fishery to extent practicable); see also Remedial Order at p. 12. 
6 An interim cap combining all four species would include: 1) blueback herring (Alosa aestivalis), and 2) alewive 
(Alosa pseudoharengus) (collectively “river herring”); and 3) American shad (Alosa sapidissima), and 4) hickory 
shad (Alosa mediocris) (collectively “shad”). 
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Methodology 
The catch cap should be computed based on the most recent five-year average of all river herring 
and shad catch (including bycatch and discards), as reduced  by applying one of the well-
developed scientific methods designed for species with limited data and that are appropriate for 
vulnerable schooling species like river herring and shad.  We specifically recommend the Only 
Reliable Catch Stocks (ORCS) approach because it is widely accepted as best available science 
(peer reviewed NOAA Technical Memorandum), and is relatively simple to apply.7  ORCS has 
received considerable attention by the South Atlantic and Caribbean Councils.   However, other 
methods including the Probability Susceptibility Approach (PSA) and an Ecological Risk 
Assessment for the Effects of Fishing (ERAEF) could also be considered.8  It is critical that the 
Councils take advantage of the scientific effort that has gone into developing methods for stocks 
like the alosines that are data-limited and which are vulnerable due to life history characteristics 
and a long history of over-exploitation and habitat impairment.  The cap level should be adjusted 
annually as scientific information becomes available and as data are improved through better 
monitoring.   
  
Accountability 
The Councils should establish a proactive threshold that closes the directed mackerel and herring 
fisheries when a percentage of the cap is reached.  The closure threshold should seek to prevent 
the cap from being exceeded, while minimizing the risk of early fishery closures.  For example, 
in the Atlantic herring fishery, where quota is allocated by management area, if 92 percent of an 
area quota is reached the management area closes.  In the mackerel fishery, directed fishing 
ceases when 95 percent of the coastwide quota is harvested.  These closure thresholds were 
determined based on analyses of management uncertainty and seek to prevent significant 
overages that result in costly paybacks in subsequent fishing years.     
 
Any overages that do occur should be deducted from the catch cap in the subsequent year.  
Because of the severely depleted status of these critical forage species, any underages should not 
be carried over to subsequent years.  Catch should tally towards the cap based on a fleet-wide 
estimate of total catch (landed incidental and discarded bycatch) of river herring and shad that is 
extrapolated from the catch on those vessels that carried a federal observer.  These extrapolation 
techniques should be consistent with the techniques utilized for the haddock catch cap in the 
Atlantic herring fishery and the butterfish cap in the loligo squid fishery.  Once the cap is 
implemented, experience may demonstrate a need to adjust the closure level in future years, and 
these adjustments should be considered as part of the herring and mackerel specifications.   
 
Finally, to provide for consistency between the fisheries, alternatives should be included to 
modify the definition of directed mackerel fishing in order to ensure that all directed fishing 
activities stop upon attainment of the river herring and shad catch cap.  This would more 
effectively limit the potential for discarding to continue or increase, and ensure that river herring 
and shad catch ends when the cap is reached.  The current mackerel incidental trip allowance of 

                                                            
7 National Oceanic and Atmospheric Administration Technical Memorandum NMFS-SEFSC-616, “Calculating 
Acceptable Biological Catch for Stocks that Have Reliable Catch Data Only (Only Reliable Catch Stocks – ORCS),” 
May 2011, http://www.pifsc.noaa.gov/tech/NOAA_Tech_Memo_SEFSC_616.pdf. 
8 For more information about these methods, please see: MRAG Americas, “Use of Productivity-Susceptibility 
Analysis (PSA) in Setting Annual Catch Limits for the Federal Fisheries of the United States,” Report to the Lenfest 
Ocean Program. March 18, 2009, http://www.lenfestocean.org/PSA_methodology.4.09.pdf; Hobday et al., 
“Ecological risk assessment for the effects of fishing,” Fisheries Research, Volume 108, Issues 2–3, March 2011, 
pp. 372–384, http://www.sciencedirect.com/science/article/pii/S0165783611000324. 
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20,000 pounds does not sufficiently deter directed fishing, thus it should be reduced to 2,000 
pounds, consistent with the Atlantic Herring FMP.  The Atlantic herring FMP uses its 2,000 
pound incidental Atlantic herring limit to define, deter, and close directed herring fishing, 
including for the purposes of enforcing herring ACL’s and sub-ACL’s.9  This has proven 
effective in Atlantic herring management10 and would provide for more consistent regulation of 
the mixed herring and mackerel fisheries, especially for the purposes of implementing the river 
herring and shad catch caps.  Further, the implementing language for the incidental limit should 
be consistent with the language in the Herring FMP such that the 2,000 pound limit would apply 
to vessels “fishing for, catching, possessing, transferring, or landing more than 2,000 lb (907.2 
kg) of herring per calendar day in or from the specified management area for the remainder of 
the closure period.”11    
 
Role of the Scientific and Statistical Committees (SSC) 
River herring and shad must be added as stocks in the MSB and Atlantic Herring FMPs, which 
would require that the Acceptable Biological Catch (ABC) be determined by the SSC.  In the 
mean-time, the catch cap serves as a proxy catch limit and the SSCs (NEFMC and MAFMC) 
should review the catch cap methodology and the level of mortality chosen annually with the 
same level of oversight.  Similar to the butterfish cap, the review should include: 1) the scientific 
uncertainty of the catch cap estimate; 2) estimates of river herring and shad mortality; and 3) 
status and trends of the species.  Caps are catch limits and should be guided by the best scientific 
information available, as required by National Standard 2. 
 
Thank you for your time and consideration of these comments.  Please contact me at 978-846-
0612, or rfleming@earthjustice.org should you have questions. 

 
 

     Sincerely yours, 
 
     /s/ Roger Fleming 
     Attorney 
     Earthjustice 
 
     On behalf of the Herring Alliance 
 
 
 
 

                                                            
9 The 2,000 pound limit used to close the directed fishery was approved in Amendment 4 to the Herring FMP as part 
of the sole proactive Accountability Measure for preventing ACL overages.  It is described at 
http://www.nefmc.org/herring/planamen/final_a4/AM%204%20DOCUMENT%20FORMAL%20SUBMISSION_1
00423.pdf, p. 29). 
10 While there have been numerous sub-ACL overages in the herring fishery demonstrating the inadequacies of the 
existing Amendment 4 AM regime, these have typically been the result of a failure to close the directed fishery by 
implementing the 2,000 pound limit in a timely fashion, rather than as a result of any failure of the 2,000 pound limit 
to adequately end directed fishing, and are being revised. 
11 See e.g., http://www.nero.noaa.gov/nero/regs/frdoc/12/12HerAear2ClosureTR.pdf.    
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Alewives Anonymous 
Rochester, Massachusetts 
www.plumblibrary.com/alewives.html 
 
Blue Ocean Institute 
Cold Spring Harbor, New York 
www.blueocean.org  
 
Buckeye Brook Coalition 
Warwick, Rhode Island 
www.buckeyebrook.org  
 
Chesapeake Bay Foundation 
Annapolis, Maryland 
www.cbf.org  
 
Choptank Riverkeeper 
Easton, MD 
www.midshoreriverkeeper.org 
 
Conservation Law Foundation 
Boston, Massachusetts 
www.clf.org  
 
Delaware Audubon Society 
Christiana, Delaware 
www.delawareaudubon.org 
 
Delaware River Shad Fishermen's Association 
Hellertown, Pennsylvania 
www.drsfa.org 
 
Earthjustice 
Washington, DC 
www.earthjustice.org 
 
Eightmile River Wild & Scenic Coordinating 
Committee 
Haddam, Connecticut 
www.eightmileriver.org 
 
Environmental Entrepreneurs (E2) 
Boston, Massachusetts 
www.e2.org 
 
Environment America 
Washington, DC 
www.environmentamerica.org 
 

Environment Connecticut 
West Hartford, Connecticut 
www.environmentconnecticut.org 
 
Environment Maine 
Portland, Maine 
www.environmentmaine.org 
 
Environment Massachusetts 
Boston, Massachusetts 
www.environmentmassachusetts.org 
 
Environment New Hampshire 
Concord, New Hampshire 
www.environmentnewhampshire.org 
 
Environment New Jersey 
Trenton, New Jersey 
www.environmentnewjersey.org   
 
Environment New York 
New York, New York 
www.environmentnewyork.org 
 
Environment North Carolina 
Raleigh, North Carolina 
www.environmentnorthcarolina.org 
 
Environment Rhode Island 
Providence, Rhode Island 
www.environmentrhodeisland.org 
 
Environment Virginia 
Washington, DC 
www.environmentvirginia.org 
 
Farmington River Watershed Association 
Simsbury, Connecticut 
www.frwa.org  
 
Float Fishermen of Virginia 
Roanoke, Virginia 
www.floatfishermen.org  
 
Friends of the Rivers of Virginia  
Roanoke, Virginia 
www.forva.giving.officelive.com  
 
 

63

http://www.plumblibrary.com/alewives.html
http://www.blueocean.org/
http://www.buckeyebrook.org/
http://www.cbf.org/
http://www.clf.org/
http://www.drsfa.org/
http://www.earthjustice.org/
http://www.e2.org/
http://www.environmentamerica.org/
http://www.environmentmaine.org/
http://www.environmentmassachusetts.org/
http://www.frwa.org/
http://www.floatfishermen.org/
http://www.forva.giving.officelive.com/


Great Egg Harbor National Scenic and Recreational 
River Council 
Newtonville, New Jersey 
www.gehwa.org/river.html 
 
Greater Boston Trout Unlimited 
Boston, Massachusetts 
www.gbtu.org 
 
Greenpeace 
Washington, DC 
www.greenpeace.org  
 
Hackensack Riverkeeper 
Hackensack, New Jersey 
www.hackensackriverkeeper.org 
 
Ipswich River Watershed Association 
Ipswich, Massachusetts 
www.ipswichriver.org  
 
Island Institute  
Rockland, Maine 
www.islandinstitute.org  
 
James River Association 
Richmond, Virginia 
www.jamesriverassociation.org 
 
Jones River Watershed Association 
Kingston, Massachusetts 
www.jonesriver.org 
 
Juniata Valley Audubon 
Hollidaysburg, Pennsylvania 
www.jvas.org  
 
Lowell Parks & Conservation Trust  
Lowell, Massachusetts 
www.lowelllandtrust.org  

Massachusetts Baykeeper 
Watertown, Massachusetts 
www.massbaykeeper.org  

Mystic River Watershed Association 
Arlington, Massachusetts 
www.mysticriver.org 
 

National Audubon Society 
Washington, DC 
www.audubon.org 
 
National Coalition for Marine Conservation 
Leesburg, Virginia 
www.savethefish.org 
 
Natural Resources Defense Council 
Washington, DC 
www.nrdc.org  
 
Neponset River Watershed Association  
Canton, Massachusetts 
www.neponset.org  
 
Neuse Riverkeeper Foundation 
New Bern, North Carolina 
www.neuseriver.org 
 
New England Coastal Wildlife Alliance  
Middleboro, Massachusetts 
www.necwa.org 
 
North and South River Watershed Association 
Norwell, Massachusetts 
www.nsrwa.org 
 
NY/NJ Baykeeper 
Keyport, New Jersey 
www.nynjbaykeeper.org 
 
Oceana 
Washington, DC 
www.oceana.org 
 
Ocean River Institute 
Cambridge, Massachusetts 
www.oceanriver.org  
 
Pamlico-Tar River Foundation 
Washington, North Carolina 
www.ptrf.org 
 
Parker River Clean Water Association 
Byfield, Massachusetts 
www.businessevision.info/parker_river 
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Peconic Baykeeper 
Quogue, New York 
www.peconicbaykeeper.org   
 
PennEnvironment 
Philadelphia, Pennsylvania 
www.pennenvironment.org 
 
Pennsylvania Organization for Watersheds and 
Rivers 
Harrisburg, Pennsylvania 
www.pawatersheds.org  

Pew Environment Group 
Washington, DC 
www.pewenvironment.org 
 
Riverkeeper 
Ossining, New York 
www.riverkeeper.org  
 
 

Rivers Alliance of Connecticut 
Litchfield, Connecticut 
www.riversalliance.org 

Shark Angels 
New York, New York 
www.sharkangels.org 

Shenandoah Riverkeeper 
Washington, DC 
www.shenandoahriverkeeper.org 
 
South River Federation 
Edgewater, MD 
www.southriverfederation.net 
 
West and Rhode Riverkeeper 
Shady Side, MD 
www.westrhoderiverkeeper.org 
 
Waterkeepers Carolina 
Washington, North Carolina 
www.waterkeeperscarolina.org
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NOAA Technical Memorandum NMFS-SEFSC-616 

 
 

CALCULATING ACCEPTABLE BIOLOGICAL CATCH 
FOR STOCKS THAT HAVE RELIABLE CATCH DATA ONLY 

(Only Reliable Catch Stocks – ORCS) 
 

By: 
Jim Berkson, NMFS SEFSC 
Luiz Barbieri, Florida FWC 
Steve Cadrin, University of Massachusetts at Dartmouth 
Shannon Cass-Calay, NMFS SEFSC 
Paul Crone, NMFS SWFSC 
Martin Dorn, NMFS AFSC 
Claudia Friess, Ocean Conservancy 
Donald Kobayashi, NMFS PIFSC 
Thomas J. Miller, U. Maryland Ctr Environmental Science 
Wesley S. Patrick, NMFS OSF 
Sarah Pautzke, Western Pacific Fishery Management Council 
Stephen Ralston, NMFS SWFSC 
Michael Trianni, CNMI Division of Fish and Wildlife 

 

U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 

National Marine Fisheries Service 
Southeast Fisheries Science Center 

75 Virginia Beach Drive 
Miami, Florida 33149 

 
May 2011 
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CALCULATING ACCEPTABLE BIOLOGICAL CATCH 

FOR STOCKS THAT HAVE RELIABLE CATCH DATA ONLY 
(Only Reliable Catch Stocks – ORCS) 

 
By: 
Jim Berkson, NMFS SEFSC 
Luiz Barbieri, Florida FWC 
Steve Cadrin, University of Massachusetts at Dartmouth 
Shannon Cass-Calay, NMFS SEFSC 
Paul Crone, NMFS SWFSC 
Martin Dorn, NMFS AFSC 
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EXECUTIVE	  SUMMARY	  
	  
In response to the 2006 reauthorization of the Magnuson-Stevens Act (MSA), the National 
Marine Fisheries Service established National Standard 1 (NS1) Guidelines, which included a 
requirement to set an acceptable biological catch (ABC) that accounts for scientific uncertainty 
in the estimate of a stock’s overfishing limit (OFL).  This is an exceedingly difficult task for the 
large number of stocks for which reliable catch data are the only information available, as these 
stocks cannot be assessed with traditional stock assessment methods.  For the purpose of this 
document, these stocks will be called “only reliable catch stocks” (ORCS).  Despite the inherent 
problem of setting ABCs for ORCS, the MSA requirement remains. 
 
At the second National SSC meeting November 10-13, 2009 in St. Thomas, USVI, an ad-hoc 
Working Group was established to identify, suggest, and evaluate alternative approaches for the 
setting of ABCs for ORCS.  Working Group members represent seven of the eight SSCs, five of 
the six NMFS Science Centers, NMFS Headquarters, as well as a regional fishery management 
council, academic institutions, a state agency, and an NGO.  The goal of the Working Group was 
to develop an approach for addressing ABCs in ORCS that could potentially be applied in all 
jurisdictions under a flexible framework. 
 
This report reviews existing methods for setting catch limits for ORCS.  Each approach is briefly 
summarized followed by a description of the required data, the major assumptions and 
consequent cautionary advice in utilizing the particular approach, its potential for use in a risk-
based decision-making framework, the status of the approach along with examples of its 
implementation, and the pros and cons of using the approach as viewed by the Working Group. 
 
The Working Group also presents its own approach, designed to build on existing approaches, 
while strengthening the biological and population dynamics underpinnings.  The method 
provides additional flexibility and allows policymakers to set risk levels, as required under the 
NS1 guidelines. 
 
Ultimately, the Working Group recommends that the following tiered approach be used when 
setting ABCs for ORCS: 
 

• Apply depletion-based stock reduction analysis (DB-SRA) to a stock, if possible.  The 
main limitation here is the requirement for a complete time series of historical catches, 
which is often not available. 

 
• If it is not possible to apply DB-SRA, apply depletion-corrected average catch (DCAC) 

to a stock.  DCAC’s main limitation is that it is only appropriate for stocks with moderate 
to low natural mortality rates (≤ 0.20 yr-1). 
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• If DB-SRA and DCAC are not appropriate, apply the ORCS Working Group’s Approach.  

The main limitation with this approach is that a number of critical decisions are required 
before it can be made operational.  Some would also view this as an advantage, as it 
provides flexibility in its establishment.   

 
• Finally, in some cases none of the above methods are practical for setting ABCs for an 

individual stock, as specific ORCS may not be capable of being effectively managed or 
monitored.  In these cases, it may be best to use a stock complex approach.  There are 
many limitations of applying a stock complex approach as described in this report, and 
the ORCS Working Group cautions against overusing or misusing this approach, as it 
may result in the converse of precautionary management, exactly what MSA was 
designed to avoid.  

 
It is important to note that the methods for setting ABCs for ORCS are in various stages of 
development and will be better understood and improved upon over time.  For that reason, a list 
of research recommendations is included in the report that highlights the most important 
activities that must be supported to make substantive progress in the future. 
 
The Working Group emphasizes that none of the methods discussed in this report are a substitute 
for additional data and monitoring.  Therefore, all of the methods impose a certain risk and 
imprecision that fisheries managers must acknowledge when using the results of these methods. 
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I.	  	  BACKGROUND	  

A.	  	  Requirement	  for	  ABC	  specifications	  and	  ACLs	  
The Magnuson-Stevens Fishery Conservation and Management Act (MSA) of 1996 required 
Regional Fishery Management Councils (Councils) to end overfishing and rebuild overfished 
stocks.  It strengthened US fisheries law by putting in place firm timelines for rebuilding and 
specified requirements for rebuilding plans.  In 2006, however, the majority of overfished stocks 
were still not rebuilt and overfishing continued to be a widespread problem because fishery 
management plans failed to sufficiently reduce exploitation rates (Rosenberg et al. 2006).  As a 
result, Congress amended the MSA during the 2006 reauthorization with requirements for annual 
catch limits (ACLs) and accountability measures (AMs) for each managed fishery by fishing 
year 2010 for all stocks experiencing overfishing and by fishing year 2011 for all other stocks in 
the fishery (DOC, 2007).  The reauthorized MSA further strengthened the role of science in the 
fishery management process by requiring that ACLs set by Councils may not exceed the fishing 
level recommendations of the Councils’ Scientific and Statistical Committees (SSCs).  
 
In the 2009 National Standard 1 (NS1) guidelines, the National Marine Fisheries Service 
(NMFS) provided specific guidance on how to comply with the new requirements of the MSA, 
including limit and target reference points for fisheries (NMFS, 2009) (Figure 1).  The OFL is 
the annual estimate of the catch that would be obtained if a stock were fished at a rate producing 
the long-term maximum sustainable yield (MSY); overfishing occurs when catch exceeds the 
OFL.  The ABC is the upper limit at which Councils can set the ACL.  The SSCs were 
designated with the responsibility to set the acceptable biological catch (ABC), which is the 
catch level that accounts for scientific uncertainty in the estimate of the overfishing limit (OFL) 
and other sources of scientific uncertainty.  The NS1 guidelines further require each Council, in 
conjunction with its SSC, to establish an ABC control rule that specifies how ABC is calculated 
based on the scientific uncertainty in the OFL estimate and the Council’s risk policy.  These 
requirements apply to data-rich stocks that can be assessed through quantitative stock assessment 
models, as well as data-poor stocks that cannot be assessed with traditional stock assessment 
methods.  This report focuses on the ABC requirements for stocks that have only catch history 
data available for estimating harvest limits.  We refer to these stocks here as “Only Reliable 
Catch Stocks” (ORCS).  

B.	  	  History	  of	  dealing	  with	  ORCS	  
The 1998 NS1 technical guidelines (Restrepo et al. 1998) recommended that Councils “adopt a 
precautionary approach to specification of [optimum yield] OY,” stemming from the 1996 MSA 
requirement to end overfishing and rebuild depleted fishery resources.  The precautionary 
approach was implemented to reduce the risk of overfishing in circumstances where scientific 
evidence of overfishing was not available (Restrepo et al. 1998).  As it was recognized that all 
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regions possessed data of varying states of quality for stock assessment and management 
purposes, subsequent guidance provided an array of precautionary control rules that could be 
used to set exploitation targets below the risk-neutral limits based on MSY-related benchmarks, 
such as the maximum fishing mortality threshold (MFMT) and minimum stock size threshold 
(MSST) or reasonable proxies for one or both of these status determination criteria (Restrepo et 
al., 1998; Restrepo and Powers, 1999).  
 
In the absence of biomass and fishing mortality reference points, the 1998 Technical Guidance 
(Restrepo et al., 1998) for implementing the NS1 guidelines suggested using the historical 
average catch from a period during which there was no evidence of declining abundance as a 
proxy for MSY.  This recent catch would be multiplied by a scalar (ranging from 25% to 75%) 
based on “informed judgment” regarding the qualitative estimate of stock size relative to BMSY 
(stock biomass at maximum sustainable yield) and MSST to obtain the limit catch, but the 
performance of this recommendation was never investigated (Restrepo and Powers, 1999).  From 
discussions among members of this Working Group, however, it appears that many Councils 
have used a constant scalar (e.g., 50%, 75%) as their precautionary approach regardless of the 
stock’s size relative to BMSY and MSST.  

C.	  	  Unique	  problem	  for	  ORCS	  
The 2009 NS1 guidelines state that the ABC should be based, when possible, on the probability 
of overfishing, which cannot exceed and should be less than 50 percent.  The guidelines further 
require that “the ABC control rule must articulate how ABC will be set compared to the OFL 
based on the scientific knowledge about the stock or stock complex and the scientific uncertainty 
in the estimate of OFL and any other scientific uncertainty.  The ABC control rule should 
consider uncertainty in factors such as stock assessment results, time lags in updating 
assessments, the degree of retrospective revision of assessment results, and projections”.  Thus, 
the NS1 guidance for setting ABCs is clearly directed towards stocks that can be assessed 
through traditional stock assessment methods.  Many stocks under US federal management, 
however, lack current stock assessments and are not likely to be assessed in the near future, due 
to substantial data limitations.  For example, the 2009 Report to Congress on the Status of U.S. 
Fisheries reported that "272 stocks or stock complexes have overfishing thresholds not defined or 
applicable, or are unknown with respect to their overfishing status".1  In these data-limited 
situations, the guidelines are vague with respect to factors that could be considered for setting 
ABCs and simply suggest the use of reasonable proxies. 
 
Many of the ABC control rules that are currently being developed in the regions follow a tiered 
approach in which the size of the buffer between the OFL and ABC increases as the level of 

                                                
1 NMFS 2009 Report to Congress on U.S. Fisheries, May 2010.  Available online at 
http://www.nmfs.noaa.gov/sfa/statusoffisheries/sos_full28_press.pdf 
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scientific uncertainty increases (Witherell, 2010).  Since uncertainty is expected to increase with 
decreasing availability of reliable data, it follows that data-poor stocks should generally have 
larger buffers than data-rich stocks for the same desired risk of overfishing.  Without a system in 
place that monitors key fishery indicators and responds to changes in these indicators, scientists 
and managers have no means of evaluating whether any newly established catch limits for ORCS 
are too conservative or too liberal.  

D.	  	  Catch	  vs.	  landings	  	  	  
These two terms are not synonymous, since catch is considered the landed catch plus the total 
amount of dead discard (i.e., bycatch).  Too often an evaluation of historical catch becomes an 
examination of historical landings.  Bycatch levels in other fisheries, as well as discard rates and 
discard mortality levels, should be discussed and factored into the evaluation of historical catch.  
Anecdotal information, fishermen’s knowledge, and local expertise should be considered in such 
cases. 

E.	  	  Formation	  of	  the	  ORCS	  working	  group	  
At the second National SSC meeting November 10-13, 2009 in St. Thomas, USVI, an ad-hoc 
Working Group was established to address the question of how to develop ABCs for data-poor 
fisheries under the jurisdiction of Regional Councils, where traditional stock assessment 
techniques cannot be applied due to data deficiencies.   
 
The Working Group was established to identify, suggest, and evaluate alternative approaches for 
the setting of ABCs for ORCS.  Working Group members represent seven of the eight SSCs, five 
of the six NMFS Science Centers, NMFS Headquarters, as well as a regional fishery 
management council, academic institutions, a state agency, and an NGO.  The Working Group 
has communicated general process-related comments, as well as stock assessment and 
management ideas through email and teleconference.  
 
The overriding goal of the Working Group was to develop an approach for addressing ABCs in 
ORCS that could potentially be applied in all jurisdictions under a flexible framework process.  
To this end, the Working Group reviewed existing methods that have been used both nationally 
and internationally to address data-deficient fisheries, and developed a hierarchy of 
recommended models or techniques for use in a particular fishery, given only that the fishery 
possesses a time-series of reliable catch data.  

F.	  	  Scientific	  and	  management	  uncertainty	  in	  ORCS	  
Unlike the 1998 NS1 guidelines, the 2009 guidelines make the distinction between two types of 
uncertainty that are to be considered in the catch-setting process: management and scientific.  
Management uncertainty arises from uncertainty in quantifying the true catch amount and 
uncertainty in the ability of managers to limit actual catches to the ACL.  Councils have the 
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flexibility to account for management uncertainty by setting an annual catch target (ACT) at or 
below ACL.  Scientific uncertainty has been discussed earlier, and deals with the estimate of the 
OFL and ABC. 
 
While the two types of uncertainty are distinct, they are not independent because the realized 
catch affects abundance and consequently, future OFLs, which then feed back into ACLs 
(Shertzer et al. 2008).  It is not always possible to distinguish between scientific and 
management uncertainty, especially in the case of ORCS, where total catches may be highly 
uncertain because of missing information regarding bycatch and discard mortality, affecting both 
scientific and management uncertainty.  The NS1 guidelines allow for both scientific and 
management uncertainty to be incorporated into a single control rule, but ABCs by definition 
address only scientific uncertainty, which is the scope of this report. 

G.	  	  Incorporating	  risk	  
It is the responsibility of stock assessment scientists and the SSCs to determine the level of 
scientific uncertainty that exists in an assessment or estimated level of sustainable yield, but it is 
the role of the Councils to determine the acceptable risk of overfishing given the scientific 
uncertainty.  When the probability distribution around the OFL estimate can be computed and 
characterized, the median estimate of the OFL implies a risk level of 50 percent, which is the 
level of risk the NS1 guidelines state is not to be exceeded in setting ABC.  When the OFL and 
its statistical distribution can be estimated, probability-based methods can be used to compute the 
ABC that corresponds to the Council-desired risk of overfishing (e.g., Prager and Shertzer 2010).   
In the case of most ORCS, quantitative estimates of reference points from assessment models are 
unavailable, and formal risk statements cannot be made because the uncertainty is often not 
quantifiable.  In those cases, an adaptive approach to developing ABCs that involves monitoring 
key fishery indicators may need to be adopted.  

H.	  	  Report	  outline	  
The report is divided into seven primary sections:  
 

• Section I, which you are currently reading, provides background on ORCS, the need to 
set ABCs, and the difficulties specific to ORCS. 

 
• Section II reviews existing national and international methods that are currently in use or 

in the process of being further developed.  Each approach is briefly summarized followed 
by a description of the required data, the major assumptions and consequent cautionary 
advice in utilizing the particular approach, its potential for use in a risk-based decision-
making framework, the status of the approach along with examples of its implementation, 
and finally, the pros and cons of using the approach as viewed by the Working Group.  

 

81



 

  
  

5 

• Section III introduces a new approach for setting ABCs for ORCS developed by the 
authors of this paper.   

 
• Section IV examines the suitability of the previously described methods for setting ABCs 

for stock complexes and presents any necessary modifications, additional assumptions, or 
important caveats that need be considered prior to applying each approach to stock 
complexes.  

 
• Section V provides a discussion of the topics raised in this paper.   

 
• Section VI provides research recommendations to further our ability to understand, set 

ABCs for, and manage ORCS.   
 

• The final section, Section VII, puts forth a set of recommendations to Councils and SSCs 
for moving forward in addressing the 2006 MSA mandate, under the 2009 NS1 
guidelines, for ORCS. 

II.	  	  REVIEW	  OF	  METHODS	  

A.	  	  Scalar	  approaches	  

1.	  	  Summary	  of	  approach	  
Scalar approaches involve specification of future catch by using simple scalar multipliers applied 
to current or historical catch patterns.  The primary reference for this approach is Restrepo et al. 
(1998) who formalized the concept in their Technical Guidance document for the 1998 National 
Standard 1.  Scalar approaches were presented in the sections of the document specifying catch 
targets and catch limits in data-poor situations (this is henceforth termed the Restrepo approach).   
Although Restrepo et al. (1998) is the primary citation for this particular set of scalar tiers, it is 
quite likely that the concept was widely used historically in fishery management.  The Restrepo 
approach proposed scalar multipliers for catch targets ranging from 0.25 to 0.75, depending on 
the estimated stock status at the time.  For example, if the stock was overfished and hence below 
the MSST, then the catch multiplier for the Restrepo approach was 0.25 with the intent to reduce 
fishing effort and allow the stock to rebuild.  If the stock was above BMSY, the multiplier was 
0.75, which reflected the precautionary buffer between the catch target and catch limit, with the 
catch limit being status-quo catch levels in a presumed healthy fishery.  For intermediate stock 
conditions the multiplier was 0.5.   

2.	  	  Data	  needs	  
The Restrepo approach uses an average catch.  In the original document this was defined as the 
average catch during a time period, not necessarily the most recent, for which there is evidence 
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of stable abundance.  Ideally, there should be no quantitative or qualitative evidence of declining 
or increasing abundance trends in the selected time period.  We note that approaches for deriving 
catch recommendations for stocks with decreasing trends are developed in sections II.E and F of 
this report.  In an optimal situation there is an adequate catch data stream to objectively identify 
such a time period, and may vary temporally in location and span for particular stocks and 
fisheries.  Since it was realized that stock status information is not available in many data-poor 
cases, it was suggested to explore several definitions of recent catch such as the mean or median 
catch during the last 5, 10, or 15 years.  In minimal data situations, the Restrepo approach could 
be applied to a single year of fishery catch data, but this is obviously a tenuous application unless 
the single year of data was highly significant for some reason.  A logical extension of the 
variable scalar multiplier would be to similarly reduce the value for shorter catch data streams 
owing to likely greater uncertainty. 

3.	  	  Informed	  judgment	  
Some type of expert or otherwise informed judgment is required for the Restrepo approach if 
stock status information is lacking, which would likely be the case for any potential application 
of the approach.  This judgment is critical because an overfished determination can result in 
catch limits that are adjusted downward to a third of what could conceivably be taken if stock 
status was not judged to be in an overfished condition.  Such a declaration of stock status is 
generally difficult even with strong quantitative support.  Scientific judgments should be 
supported with as much objective analysis as possible.  Careful examination of all available 
biological and fishery indicators is warranted.  Even if a formal stock assessment is lacking, a 
diverse assemblage of data (including qualitative and anecdotal information) can be evaluated in 
a meta-framework to infer stock status (e.g., Porch et al., 2006).  The Restrepo et al. document 
mentions a variety of similar alternative approaches such as informed judgments, Delphi 
approaches, qualitative approaches, expert opinions, and consensus-building methods.  In 
addition, Bayesian statistical methodology is an appropriate tool for heterogeneous data and 
variable prior knowledge. 

4.	  	  Caveats	  
The primary assumptions of the Restrepo approach are that the fishery is at or near a sustainable 
equilibrium, the stock is stable, and some qualitative determination of stock status is possible.  
However, without adequate information, it can be difficult to judge stock status, and, likewise, 
without a protracted period of near-constant and/or sustainable fishing effort and catches, it can 
be difficult to verify stability.  If fishing effort is highly variable or if a fishery is in development 
or experiencing overfishing, then the catch data stream will be problematic for the Restrepo 
approach.  
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5.	  	  Risk	  assignment	  
Restrepo et al. (1998) conducted simulation modeling to explore what an appropriate default 
target catch control rule for data-adequate stocks might look like and found that fishing at 75% 
FMSY resulted in equilibrium yields of 94% MSY or higher and equilibrium biomass levels 
between 125% and 131% of BMSY while reducing the probability that the stock would decline to 
½ BMSY.  Based on these results, the recommended default target control rule became fishing at 
75% FMSY.  The data-poor proxy of this default rule for stocks judged to be above BMSY thus 
became 75% of recent catch.  Additional risk can be built into the approach by simply reducing 
the scalar multipliers.  This is analogous to the catch limit and catch target differential multipliers 
in the 1998 technical guidance document.  Biological and/or fishery information can be 
incorporated into the approach by using natural mortality rate or risk assessments like the PSA 
(productivity susceptibility analysis; Patrick et al., 2009; 2010) inputs to the scalar specification.  
These potential improvements will be discussed in forthcoming sections of text.  

6.	  	  Status	  of	  approach	  
The Restrepo approach and variants thereof are used in the management of many fisheries across 
the nation.  Scalar multipliers range from 0.25 to 0.75 consistent with the original guidance.  
There is considerable variability in the time window of recent catch ranging from 1 year to 18 
years.  The location of this recent catch time window also varies considerably from recent years 
to over 30 years into the past.  As pointed out earlier, these parameters for the recent catch 
specification will have to be tailored to individual stocks and fisheries on a case-by-case basis.  
 

Some examples of current use for ORCS: 
• The Pacific Fishery Management Council (PFMC) coastal pelagics ABC is specified 

using a scalar multiplier of 0.25 applied to average catch and scaled by proportion of 
stock available in U.S. waters. 

• The International Commission for the Conservation of Atlantic Tunas (ICCAT) specifies 
total allowable catch (TAC) to be no more than the product of scalars of 0.33 for white 
marlin and 0.50 for blue marlin applied to 1996 or 1999 landings, whichever is greater.  
These reference years were chosen because they were thought to be particularly reliable.  
The scalars reflect the understanding of the recent level of overfishing, particularly for 
white marlin. 

• OY for some PFMC groundfish stocks is specified using a scalar multiplier of 0.50 
applied to average catch. 

• The North Pacific Fishery Management Council (NPFMC) specifies ABC using a scalar 
multiplier of 0.75 applied to average catch from 1978-1995. 

• The Caribbean Fishery Management Council (CFMC) specifies ABC and ACL using a 
scalar multiplier of 0.85 applied to average catch from 1999-2005 or 2000-2005 
depending on the management area. 
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• The New England Fishery Management Council (NEFMC) used a scalar of 1.0 for ABC 
of Atlantic herring because a provisional analysis suggested that the stock was not 
overfished and overfishing was not occurring. 

• The NEFMC also used a scalar of 1.0 for ABC of red crab because there was no evidence 
of depletion since the beginning of the fishery.  

7.	  	  Pluses/minuses	  of	  approach	  as	  viewed	  by	  Working	  Group	  
Some advantages of the Restrepo approach are that it a) is straightforward and therefore easily 
explained and understood by scientists, policymakers and stakeholders, b) can easily be applied 
even by those not specifically trained in stock assessment procedures, and c) is broadly 
applicable across species with different biological characteristics.  Some of the disadvantages are 
that a) the appropriateness and performance of the recommended multipliers has not been 
evaluated, b) the assumptions of a stable stock which is at or near sustainable equilibrium can 
often not be verified, c) it is not suitable for application to an ORCS stock that is very lightly 
exploited since it does not allow for a catch limit larger than recent average catch, d) it does not 
explicitly account for species differences in productivity, and e) continued application could 
ratchet catch downwards as the recent average catch was forced to decline.  The method was 
intended to be used as a short-term fix, until either additional data could be collected or an 
improved method could be developed.  

B.	  	  Scalar	  multiplied	  by	  the	  ABC	  of	  the	  target	  species,	  when	  ORCS	  are	  bycatch	  
species	  	  

1.	  	  Summary	  of	  approach	  
In one international arena, ORCS species believed to be exploited well below MSY levels and 
caught incidentally in directed fisheries are regulated in concert with the targeted species, based 
on a proportion (or harvest cap) associated with the targeted stock's quota.  In those cases, the 
targeted stock’s ABC is multiplied by a scalar, for example 5%, to obtain the ABC of the 
bycatch species.  Management for these bycatch species focuses on collecting additional 
information to elevate these fisheries to a formal assessment status as soon as possible and 
thereby allow what may have started as an exploratory fishery to safely expand to a targeted 
fishery. 

2.	  	  Data	  needs	  	  
The only data required to carry out this management approach is a catch limit for the targeted 
species of the exploited assemblage. 

3.	  	  Informed	  judgment	  
Judgment is needed for deciding what the proportion of the targeted species’ catch limit should 
be that serves as the scalar for determining the ABC of the bycatch species which requires expert 
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opinion regarding the abundance of the bycatch stock relative to the target stock.  The choice of 
scalars should be guided by the precautionary principle to avoid overfishing but should also 
allow for data collection and potential fishery expansion. Where this method has been applied, 
quotas have ranged from 5-16% of the targeted species’ catch limit. 

4.	  	  Caveats	  
The appropriateness of the chosen scalar cannot be known initially, and therefore, ongoing 
monitoring programs are imperative to the application of this general approach. Precise estimates 
of species composition from the landings, as well as observer data and fishery-independent 
survey data are necessary to ensure current proportional allocations for bycatch species are 
representative of recent resource/fishery dynamics and are ultimately sustainable. 

5.	  	  Risk	  assignment	  
Although formal risk cannot be explicitly assigned in this straightforward method, the risk of 
overfishing bycatch species is considered to be relatively low by the management body 
implementing the approach.  Higher landings caps imply higher risk of overfishing. 

6.	  	  Status	  of	  approach	  
This approach is being implemented by the Convention on the Conservation of Antarctic Marine 
Living Resources (CCAMLR).  In most cases, all bycatch species associated with the directed 
fisheries have recommended harvest levels that are defined in accordance with the CCAMLR.  

7.	  	  Pluses/minuses	  of	  approach	  as	  viewed	  by	  Working	  Group	  
The approach is very simple to apply, as it involves multiplying a scalar by the quota of a 
targeted species.  Given species are selected because they are believed to be underutilized, it is 
assumed that there is a relatively low risk of overfishing using this method, but ultimately, there 
is little information to inform the initial choice of any particular scalar.  Since this method sets an 
ABC for a group of species rather than an individual stock, it is a special case of a stock complex 
approach, which is discussed in Section IV of this report.  If implemented correctly, the method 
allows for fishery expansion to occur slowly and in a coordinated fashion.  

C.	  	  Natural	  mortality-‐based	  approach	  

1.	  	  Summary	  of	  approach	  
The natural mortality-based approach (Anon 2009) is another variant of a scalar approach.  It is 
based on the formula:   

 
MCY = c YAV 
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Where MCY is the maximum constant yield, c is the natural variability factor (defined below) 
and YAV is the average catch over an appropriate period.   
 
If the catch data are from a period when the stock was fully exploited (i.e., fishing mortality near 
the level that would produce MAY [= Maximum Average Yield]), then the method should 
provide a good estimate of MCY.  In this case, YAV = MAY.  If the population was under-
exploited, the method gives a conservative estimate of MCY. 
 
The natural variability factor is defined as in Table 2.  It is assumed that because a stock with a 
higher mortality rate will have fewer age-classes, it will also suffer greater fluctuations in 
biomass.  The deviations from values of c in the table are for stocks where there is evidence that 
recruitment variability is unusually high or low.  

2.	  	  Data	  needs	  	  
Familiarity with stock demographics and the history of the fishery is necessary for the 
determination of an appropriate period on which to base estimates of YAV.  The period chosen to 
perform the averaging will depend on the behavior of the fishing mortality or fishing effort time 
series, the prevailing management regime, the behavior of the catch time series, and the lifespan 
of the species. 
 
The period should be selected so that it contains no systematic changes in fishing mortality (or 
fishing effort, if this can be assumed to be proportional to fishing mortality).  The period chosen 
should also contain no systematic changes in catch.  If the period shows a systematic upward (or 
downward) trend in catches then the MCY will be under-estimated (or over-estimated).  It is 
desirable that the period be equal to at least half the exploited life span of the fish.   
 
An estimate of natural morality is required to obtain the value of c, the natural variability factor.  
Knowledge of recruitment variability levels is needed to modify the natural variability factor, if 
necessary. 

3.	  	  Informed	  judgment	  
In many cases informed judgment will be needed to select the period chosen to perform the 
averaging, as all of the information required to adequately select the period may not be available.  

4.	  	  Caveats	  
The primary assumptions of the natural mortality-based approach are that the fishery is at or near 
a sustainable equilibrium and the stock is stable.  However, it can be difficult to estimate stability 
without a protracted period of near-constant and/or sustainable fishing effort and catches.  If 
fishing effort is highly variable or if a fishery is in development or experiencing overfishing, then 
the catch data stream will be problematic for this approach.  
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5.	  	  Risk	  assignment	  
Risk is incorporated through the use of the natural variability factor, which takes into account the 
natural mortality of the stock.  It is assumed that because a stock with a higher mortality rate will 
have fewer age-classes it will also suffer greater fluctuations in biomass.  In addition this can be 
modified where there is evidence that recruitment variability is unusually high or low. 

6.	  	  Status	  of	  approach	  
The approach is currently being implemented for ORCS in New Zealand. 

7.	  	  Pluses/minuses	  of	  approach	  as	  viewed	  by	  Working	  Group	  
The natural mortality-based approach has limited potential for application in the U.S.  It is not 
designed for stocks that are currently in an overfished state.  It is designed for stocks that have 
either been fully exploited or under exploited.  It does not take into account cases where stocks 
have been over-exploited (overfished).  Further, it requires a time period of stable catch, which 
may not be available for all stocks.  Shorter life spans are viewed as inherently more risk prone 
and difficult to manage effectively, given they exhibit greater population fluctuations, requiring a 
smaller scalar to account for the increased risk.  Other factors affecting risk are not incorporated 
into the method.  The method has not been evaluated  

D.	  	  Depletion-‐Corrected	  Average	  Catch	  (DCAC)	  

1.	  	  Summary	  of	  Approach	  	  	  
Restrepo et al. (1998) provide guidance on estimating sustainable catch in situations where only 
a catch time series is available, suggesting that a sequence of relatively constant catches is 
evidence that the average annual harvest is sustainable.  Although this approach can be useful for 
providing catch advice for data-poor stocks, the inference of sustainability is only true if both 
fishing mortality and stock abundance are stable during the period in question.  A constant catch 
could be produced during a period of increasing fishing mortality and decreasing stock 
abundance, in which case the catch may not be sustainable.  Nonetheless, Restrepo et al. (1998) 
argued that an average catch taken from a time period of stable harvest is a useful proxy estimate 
of sustainable yield. 
 
MacCall (2009) developed an approach that allows for changing population abundance during 
the period when catches are obtained.  He described the method as “depletion-corrected average 
catch” (DCAC) because it accounts for the windfall augmentation of catch that occurs due to a 
one-time reduction in standing stock, also known as “fishing up.”  Conveniently, the method 
works just as well if a stock is increasing in abundance during the time interval.  Fundamentally, 
DCAC is based on the premise that knowledge of natural mortality (M) is informative of FMSY, a 
reasonable prior for relative BMSY (BMSY / B0; B0 = virgin biomass) is available, and some view 
of relative stock depletion can be obtained. 
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2.	  	  Data	  needs	  
The basic DCAC calculation requires:  a) an average catch calculated over some period of years, 
b) an estimate of natural mortality, which may be obtained from the relationship between 
longevity and M developed by Hoenig (1983) or other indirect methods, c) an estimate of the 
ratio of FMSY to M, which MacCall (2009) argues is typically in the range of 0.6−1.0, and d) an 
idea of how much stock abundance may have changed during the time period when catch 
statistics are summarized.  This last input value is termed Δ and represents the relative decline 
(or increase) in stock size, with a larger value representing a greater decrement to the stock.  In 
addition, the method has recently been generalized to include a prior distribution for relative 
BMSY (Stock Assessment Toolbox; http://nft.nefsc.noaa.gov/index.html). 

3.	  	  Informed	  judgment	  
The DCAC method is a generalization of the average catch approach because an adjustment is 
made for changes in stock size (Δ).  This is, however, a quantity that is difficult to obtain, and 
expert opinion must be used to decide on relative stock status.  Likewise, informed judgment 
may be helpful in deciding on the ratio of FMSY to M and BMSY to B0.  Prior distributions for Δ, 
ratio of FMSY to M and BMSY to B0 could be based on meta-analysis for related stocks, rather than 
expert opinion.  

4.	  	  Caveats	  	  	  
DCAC assumes that the catch statistics used in the calculation are unbiased.  Also, the method is 
only appropriate for stocks with moderate to low natural mortality rates (≤ 0.20 yr-1) because the 
depletion correction becomes negligible at higher values of M.  Moreover, in its initial 
implementation the calculation assumed that relative BMSY occurs at 0.40.  While this is a robust 
proxy supported by the simulations conducted by Clark (1991), the newest version of the 
calculation (i.e., the NOAA Fisheries Stock Assessment Toolbox) allows the user to specify a 
prior distribution for this quantity.   

5.	  	  Risk	  assignment	  	  	  
Propagation of uncertainty is a strong point of the DCAC method, which is accomplished by 
Monte Carlo simulation based on draws from distributions of the key input quantities.  In 
particular, the principal inputs (M, FMSY/ M, BMSY/ B0, and Δ) are specified as distributions.  
Importantly, MacCall (2009) provides a variance statistic for M based on reanalysis of the data 
summarized in Hoenig (1983).  The result of the algorithm is an output distribution of catch that 
would have been sustainable over the specified timeframe, conditional on the input distributions, 
which can be used as a basis for risk assessment (Figure 2). 

6.	  	  Status	  of	  the	  approach	  
The NEFMC and its SSC evaluated an application of DCAC to deep-sea red crab and concluded 
that because it provides an estimate of a sustainable yield and not MSY, it was inappropriate to 
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use in calculating OFLs.  Moreover, because survey information did not indicate that the 
population abundance of red crab had changed between 1974 and 2005, no depletion correction 
was required and an ABC was set based simply on average landings during that time period. 
 
Because the DCAC calculation utilizes a sum of catches calculated over a period of years, the 
PFMC endorsed its use in developing OFLs for seven groundfish stocks that are characterized by 
erratic and/or incomplete catch histories.  Those stocks included six rockfishes (Sebastes spp.) 
and one elasmobranch (i.e., blue rockfish, blackgill rockfish, gopher rockfish, honeycomb 
rockfish, Mexican rockfish, squarespot rockfish, and soupfin shark).   

7.	  	  Pluses/minuses	  of	  approach	  as	  viewed	  by	  Working	  Group	  
There are a number of appealing features of the DCAC method, including:  a) it is based 
principally on catch statistics and basic life history information, b) the catch time series need not 
be comprehensive, c) stock abundance is explicitly allowed to vary, d) the method’s inputs are 
approximate and are specified as distributions as opposed to point estimates, and e) uncertainty is 
propagated to produce a distribution of sustainable yield.  Some of the disadvantages of the 
approach are:  a) the estimated yield is typically sustainable, but not maximal, b) expert opinion 
is required to characterize stock depletion, and c) the estimated yield may not be sustainable if 
the stock at the end of the time series is not representative of the production that occurred during 
the time series (i.e., it is severely depleted). 

E.	  	  Depletion-‐Based	  Stock	  Reduction	  Analysis	  (DB-‐SRA)	  

1.	  	  Summary	  of	  Approach	  
Depletion-Based Stock Reduction Analysis (DB-SRA) is an extension of DCAC that 
incorporates full stock dynamics (Dick and MacCall, In press).  At a basic level stock production 
is the product of per capita production (= productivity) scaled by the total size of the population.  
For example, under Beverton-Holt spawner-recruit dynamics these quantities are represented by 
steepness (h) and virgin recruitment (R0), respectively.  Likewise, under a Schaefer surplus 
production model they are equal to the intrinsic rate of increase (r) and the carrying capacity (K).  
The DB-SRA method relies on specifying a plausible range of “scaled” production parameters 
and depletion levels in the form of prior distributions.  Then, given the availability of a 
comprehensive catch history to scale the problem, virgin biomass can be uniquely calculated, 
conditional on each draw from the input distributions. 

2.	  	  Data	  needs	  
Because the DB-SRA method is fully dynamic, a complete history of removals is required, i.e., 
annual catches from the beginning of the fishery are needed.  Moreover, the method, at least in 
its current form, has been implemented as a delay-difference production model (Quinn and 
Deriso, 1999) and age-at-maturity is used to lag recruitment relative to production.  Beyond 
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those fixed inputs, the technique depends on the same four “prior” input distributions as DCAC, 
including:  a) natural mortality (M), b) the ratio of FMSY to M, c) the ratio of BMSY to B0, and d) 
stock depletion (Δ).  The DB-SRA method is also formulated in a way that provides considerable 
independence between FMSY and BMSY by implementation of a generalized production function 
(Fletcher 1978; McAllister et al. 2000; Dick and MacCall, In press). 
 
As with DCAC, FMSY is scaled relative to the natural mortality rate, and the product of the scalar 
and M provides an estimate of FMSY.  By also drawing an estimate of relative BMSY from its input 
distribution, production is then completely specified on a relative biomass basis.  Next, the time 
series of catches and a random draw from the depletion distribution (Δ) are used to scale biomass 
and solve for the unique value of B0 and current biomass that satisfy all conditions (Figure 3).  
Of course in some instances the time series of catches is impossible with the random draws from 
the input distributions and the population trajectory goes negative.  Those realizations are 
considered biologically implausible and are dropped from the collection of feasible outcomes 
(see also Walters et al. 2006).  The process is repeated numerous times and posterior 
distributions of B0, Bcurrent, MSY (FMSY×BMSY) and OFL (FMSY×Bcurrent) are summarized from the 
individual results. 

3.	  	  Informed	  judgment	  	  	  
The DB-SRA method further generalizes DCAC and, like that method, requires expert opinion to 
provide a general idea of stock depletion at some point in the catch time series.  However, the 
depletion distribution can be somewhat vague and/or uninformative without great loss in 
performance.  Likewise, informed biological judgment is needed to provide the initial input 
distributions for the ratios of FMSY to M and BMSY to B0.  However uncertainty in those 
distributions can be captured explicitly in their variances and they are biological characteristics 
that can reasonably be informed by conventional scientific wisdom. 

4.	  	  Caveats	  
Other than assumptions associated with generating the four key input distributions, the DB-SRA 
method is very general.  In particular, the implementation of a generalized production function 
that uncouples FMSY from Bpeak allows a broad range of models to be explored.  Also, the method 
is robust to stochastic variation in stock recruitment, as long as recruitment is not highly episodic 
or strongly autocorrelated.  Nonetheless, the method requires the user to provide four 
distributional inputs, which can be difficult to specify.  No doubt the most troubling of these is 
the depletion (Δ) distribution, which is perhaps the main output statistic obtained in a data-rich 
stock assessment; requiring it as an input would seem to undermine the utility of the DB-SRA 
approach.  In practice, however, the same type of inference is required of all ORCS methods (see 
above), but with DB-SRA it is expressed quantitatively as a distribution.  The obvious benefit of 
this is that the prior distribution of Δ can be vaguely specified, which is to say the variance about 
the mean of the distribution implies that not much is actually known about depletion.  Also, 
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given that the approach incorporates depletion as an input, it is not an appropriate method for 
determining relative stock status; rather its strength is in yield estimation (MSY and OFL).  
Finally, the method requires a complete time series of total catch (landings + discards) to 
implement.  To the extent that discards are underreported or not accounted for the method will 
produce biased results.  

5.	  	  Risk	  assignment	  
Expression and depiction of uncertainty is a major goal of the DB-SRA method and is 
accomplished by Monte Carlo simulation of four input distributions through to the output 
distributions of management concern, i.e., current biomass, FMSY, unfished biomass, and OFL.  
An example of how uncertainty and risk are characterized within the DB-SRA framework is 
given in Figure 4, which shows the probability of overfishing for brown rockfish (Sebastes 
auriculatus) from 1920 to the present, as well as the posterior distribution of OFL values for 
2011 (Dick and MacCall, 2010).  Given a distribution of OFL, it is possible to develop a control 
rule that maps ABC onto the probability of overfishing, a direct expression of scientific 
uncertainty. 

6.	  	  Status	  of	  the	  approach	  
In 2010, the PFMC SSC endorsed the use of DB-SRA to estimate OFLs for 42 groundfish 
stocks, including 34 rockfishes (Sebastes sp.), four flatfishes (Pacific sanddab, rex sole, rock 
sole, and sand sole), one roundfish (kelp greenling), two elasmobranches (leopard shark and 
dogfish), and one complex (grenadiers).  All data-poor rockfish stocks are managed within 
assemblages that are defined based on: a) distribution north or south of Cape Mendocino (lat. 
40°10’N), and b) cross-shelf distribution (nearshore, shelf, or slope).  These 42 stocks include 
approximately half of the species listed in the PFMC Groundfish Fishery Management Plan and 
the development of OFL estimates for these species represents a significant improvement in the 
scientific information used to manage these stocks. 
 
The medians of the bias-corrected posterior distributions of OFL were used by the PFMC as 
stock-specific point estimates of OFL.  These were aggregated into single OFLs for each 
assemblage, and a semi-quantitative estimate of scientific uncertainty was endorsed for the 
DCAC and DB-SRA methods by the Council’s SSC (i.e., quadrupling the uncertainty of Tier 1, 
data-rich assessments).  The Council also established a policy on buffering all groundfish ABCs 
below their OFLs by limiting the probability of overfishing (P*) to ≤ 0.45.  Harvest 
specifications for the 2011-2012 biennial fishing cycle are being developed under this general 
paradigm. 
 
The DB-SRA method has been coded in R (R Development Core Team, 2009) and is 
documented in two manuscripts.  The first of these describes application of the method to 31 
different Tier 1 stocks and compares estimates of OFL, MSY, and B0 from DB-SRA to those 
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obtained from a full data-rich stock assessment, which have typically been conducted using the 
maximum likelihood based, integrated Stock Synthesis model (Dick and MacCall, In press).  The 
second publication describes and documents the application of the DB-SRA method to the 42 
data-poor, Tier 3 groundfish stocks listed above, including development of bias-corrections 
based on PSA and performance relative to data-rich stock assessments (Dick and MacCall, 
2010). 

7.	  	  Pluses/minuses	  of	  approach	  as	  viewed	  by	  Working	  Group	  
Like DCAC, DB-SRA is based principally on catch statistics and basic life history information, 
uses inputs that are approximate and are specified as distributions as opposed to point estimates, 
and allows for the propagation of uncertainty to produce a distribution of sustainable yield.  The 
method was evaluated by comparison of OFL estimates from DB-SRA to those from 31 data-rich 
stock assessments.  Results of that comparison showed that DB-SRA sometimes underestimates 
and sometimes overestimates OFL for individual stocks.  As might be expected, the bias in OFL 
depended on PSA scores associated with each of the stocks.  In particular, DB-SRA applied to 
flatfish generally underestimated OFL by a factor of 0.55.   For high vulnerability non-flatfish 
stocks DB-SRA was largely unbiased, whereas for low vulnerability non-flatfish stocks the 
method underestimated OFL by a factor of 0.83.  These biases were quantified and applied as an 
adjustment in estimating OFL for the 42 data-poor stocks by the PFMC.  A primary disadvantage 
is that this method is rather time and resource-extensive and requires application by trained stock 
assessment scientists.  In addition, for many ORCS species, it may not be possible to fully 
reconstruct catch history.   

F.	  	  The	  Methot	  Table	  Conceptual	  Framework	  

1.	  	  Summary	  of	  approach	  
During the second National SSC meeting, NMFS’s Rick Methot gave a presentation on the 2009 
NS1 guidance regarding ACLs and the treatment of scientific uncertainty.  In that presentation, a 
table was provided that showed an example of how ABCs might be set in catch-only situations.  
The original purpose of this conceptual framework was to generate discussion and inspire 
thought.  The structured approach that it offered has since been used in discussions in different 
parts of the country to base ABC recommendations on, and the working group therefore deemed 
it appropriate to review the method here.  The table, which we refer to here as “the Methot table 
conceptual framework”, is based on the same basic concept as the Restrepo approach and 
requires an expert evaluation of fishery impact.  The Methot table generates four fishery impact 
categories of historic catch: trivial, small, moderate, and moderately high and proposes a possible 
action for ABC determination for each (Table 1).  The first impact category highlights the fact 
that trivial catches of non-targeted species are unlikely to affect the species population status and 
under these circumstances the Council should consider listing these species as “Ecosystem 
Components” (EC species) within their fishery management plan.  EC species are not required to 
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specify OFL, ABC, or ACL thresholds; however, their catch levels should be monitored to 
ensure they are not targeted by the fishery in the future.  If historic catches are judged to be small 
(the second impact category), it is assumed that the stock is not overfished and that the target 
catch could be set at the historic level while setting ABC and ACL above that.  If historic catches 
are moderate, the fishery should be capped because any increase in catches might mean the stock 
could become overfished.  If historic catches are moderately high, the stock might be overfished 
and recent catches should be considered as the limit.  In that case, ABC would be set below 
recent catch levels to allow the stock to rebuild.  The approach is fairly qualitative in that it does 
not provide specific methods for calculating the degree to which catch should be set above or 
below historic levels.  Methot does suggest that a stock’s vulnerability should be a consideration. 

2.	  	  Data	  needs	  
The data needs for this method are similar to the Restrepo approach.  Catch history is required 
along with any information that may help to determine stock status from the catch data.  In 
addition, vulnerability information is recommended.  Vulnerability can be determined through 
risk assessments such as the PSA analysis that evaluates a stock’s productivity and susceptibility 
to the fishery (Patrick et al. 2009, 2010).  The final vulnerability score could be a factor in the 
setting of a scalar used to multiply recent catch; the scalar would be lowest for the most 
vulnerable species and highest for the least vulnerable species, scaled to fit within some 
predetermined range.  This relates the level of allowable catch directly to the biology of the 
species. 

3.	  	  Informed	  judgments	  
At the onset, expert judgment is needed in order to assign species to one of the four impact 
categories, analogous to the judgment call needed for the Restrepo method for determining stock 
status with respect to MSST and BMSY.  In addition, informed judgment is needed to determine 
how much the ABC should be set above or below historic catch levels, and a judgment call is 
also needed to determine what the appropriate period of recent or historic catch is relative to 
which ABCs should be set. 

	  4.	  	  Caveats	  
Although the Methot method does not make any explicit assumptions about stock stability or 
fishery equilibrium, the period of historic or recent catch used to determine future ABCs could 
have potentially large impacts on the final ABC that is calculated.  Moreover, this method in its 
current state of development provides only qualitative statements about relative catch.  
Establishing absolute values or formulas for how much to increase or decrease OFL from historic 
catch in the case of low or moderately high impact, respectively, and how vulnerability is used as 
a relative scalar would still need to be fleshed out. 
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5.	  	  Risk	  assignment	  
Risk for this method could be assigned by setting boundaries on how much ABC can be 
increased or decreased from historic catch.  For example, in the case of low historic catch, it 
would be less risk-prone to specify that ABC can be maximally 50% higher than historic catch 
instead of 100% higher.  Similarly, in the case of moderately high historic catch, higher 
reductions in ABC translate into a higher probability that the stock will rebuild quickly than low 
reductions.  Risk could also be assigned by deciding how much weight should be given to 
vulnerability.  The PSA risk categories of low, medium and high could be converted into discrete 
scalars, and how much these scalars differ is a reflection of how much more risk one is willing to 
take for less vulnerable species.  

6.	  	  Status	  of	  approach	  
A variation of this approach is currently being developed by the SSC of the Gulf of Mexico 
Fishery Management Council (GMFMC).  The current Gulf ABC control rule consists of three 
tiers, the lowest of which contains the ORCS.  The Gulf SSC is considering only two of the four 
dimensions from the Methot Table Conceptual Framework: small and moderately high impact 
(tier 3a and 3b, respectively).  In the case of small impact, recent average catch over a stable 
period would be designated as the target catch, ABC would be set at either 0.5, 1, or 1.5 standard 
deviations (SDs) above the target, and OFL will be set at 2 SDs above that target.  The rationale 
for setting OFL at 2 SDs above the mean is that this will result in only a 2.5% probability of 
catches in any given year exceeding and OFL so defined.  The choice of SD level for ABC 
reflects a choice of risk because even though the SSC would recommend that target catch be set 
at the mean of recent average catch, the ultimate setting of ACT and ACL rests with the Council, 
and the Council could choose to set both equal to ABC, in which case an ABC of 0.5 SDs above 
the mean would constitute a less risk-prone upper limit than an ABC set at 1.5 SDs above the 
mean.  In the case of moderately high impact, the GMFMC SSC approach would set OFL equal 
to the recent average catch and ABC would be set at 65%, 75%, 85%, or 100% of the OFL.  
Neither GMFMC tier 3a nor 3b currently use species vulnerability as part of their ABC 
considerations. 

7.	  	  Pluses/minuses	  of	  approach	  as	  viewed	  by	  Working	  Group	  
The Methot Table Conceptual Framework represents a general approach for addressing ORCS 
and offers only qualitative advice for adjusting the magnitude of future catch limits with respect 
to recent catches.  This can be advantageous in that it allows flexibility in regional application 
but it is also a drawback in its lack of specificity because it could result in potentially 
inappropriate application of the concept.  As the GMFMC SSC has found out, the expression 
“the devil is in the details” seems to hold true, in taking an intuitive concept and making it 
operational.  Like the Restrepo approach, the Methot Table Conceptual Framework is intuitive 
and easy to explain and therefore extremely useful for scientists, policymakers and stakeholders. 
Another advantage is that it takes into account species vulnerability, thereby acknowledging the 
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differences in resource response to exploitation. It can also be applied to stocks for which there is 
evidence that exploitation levels can be increased safely, and time and resources needed to apply 
this method are minimal because data needs are small and it does not require application by 
highly trained stock assessment scientists.  The method’s performance has not yet been tested in 
either simulations or application.  
 

III.	  	  The	  ORCS	  Working	  Group	  Approach	  

A.	  	  Introduction	  
While this report has already summarized several control rules based on average catch scalars, 
the Working Group felt that the existing scalar approaches lacked a solid technical basis and that 
inadequate guidance had been provided for their application, leading to widespread misuse.  
Therefore, the Working Group developed a new control rule for the managers and scientists to 
address these issues.  The proposed control rule for catch-only stocks builds on methods in 
Restrepo et al. (1998) and the Methot Table Conceptual Framework (summarized in Witherell 
2010 and reviewed in section II F of this report).  The Restrepo et al. (1998) approach assigns 
stocks to one of three status categories (less than MSST, between MSST and BMSY, and above 
BMSY) and uses a different average catch scalar for stocks in each category.  The scalars are 
intended to be precautionary, so it would be difficult to use the Restrepo et al. (1998) approach in 
the new OFL/ABC framework where scientific uncertainty is explicitly taken into account.  The 
new approach presented here also uses different scalars for three stock status categories, but 
defines the categories differently, and develops a scoring procedure for assigning stocks to these 
categories. Alternative buffers are proposed to account for scientific uncertainty in setting ABCs, 
since this is regarded as a policy decision. 
 
The Working Group is fully aware that these methods rely heavily on assumptions and expert 
judgment, and are not intended to be a substitute for quantitative information on stock status and 
trend.  Nevertheless there is a need for robust methods that provide useful scientific advice in 
less than ideal situations.  Our goal is to improve on existing methods and provide a structured 
and transparent approach, but we recognize that further improvements are probably needed.  
With these caveats in mind, the basic approach is the following: 
 

1. Assign stocks to one of three exploitation categories using an evidence-based scoring 
procedure; 

2. Obtain an OFL by multiplying a statistical measure of historical catch (e.g., mean, 
median, maximum, minimum, percentile, etc.) by a scalar that depends on the 
exploitation category; and 

3. Obtain an ABC as a proportion (< 1) of the OFL to reflect a policy decision on acceptable 
risk, which may depend on productivity of the stock (see Patrick et al., 2009; 2010).  
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B.	  	  Assigning	  stocks	  to	  exploitation	  categories	  
 
Stocks can be grouped into three broad exploitation categories for which different management 
objectives apply (Table 3): 1) lightly exploited; 2) moderately exploited; and 3) heavily 
exploited.  For stocks that are considered lightly exploited, catches could generally be increased 
without harm to the stock.  For stocks that are considered moderately exploited, management 
objectives will focus on maintaining status quo catch levels, and preventing non-sustainable 
increases.  For stocks that are considered heavily exploited and possibly overfished, the 
management objective is to end overfishing and rebuild the stock to BMSY levels as mandated by 
the MSA.  

1.	  	  Background	  
The concept of 'pretty good' yield (PGY) provides a theoretical basis for broadly classifying 
stocks into exploitation categories.  This concept, proposed by Alec MacCall and developed 
further by Hilborn (2010), is based on the observation that a large percentage of maximum 
sustainable yield (>80%) can be produced on a long-term basis over a broad range of stock sizes.  
This concept is particularly meaningful in data-limited situations, since it implies that successful 
management outcomes are possible even if stock status is not known precisely.  To illustrate the 
PGY concept and to develop a technical basis for catch multipliers, a Pella-Tomlinson 
production model was used.  The Pella-Tomlinson model duplicates the results of the more 
complex age-structured model used by Hilborn (2010), but allows equilibrium yield to be 
calculated directly for any percentage of unfished stock size. 
 
Annual equilibrium yield (Y*) for the Pella-Tomlinson production model is:  
 
 
 
 
 
 
where: 
 
 
  
 
 m is maximum productivity (MSY), B0 is unfished biomass, and B*   is equilibrium biomass at 
some level of fishing mortality F*, with Y* = F*  B* (Quinn and Deriso 1999).  Setting n = 1.2 
results in a BMSY that occurs at 40% of the unfished stock size, which is often considered a 
reasonable default value (Clark, 1991).  For these assumptions, equilibrium stock abundance in a 
range from B19% to B65% of the unfished biomass provides at least 80% of the MSY yield on a 
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sustainable basis (Figure 5).  Stocks above this range would be considered lightly exploited, 
while stocks below this range would be considered heavily exploited (i.e., overfished).  These 
results are comparable to those obtained by Hilborn (2010) for an age-structured population.  
Special cases of the Pella-Tomlinson model are n=2, which becomes the Graham-Schaefer 
production model where BMSY is 50% of unfished biomass, and n→1, which translates to the Fox 
production model where BMSY is approximately 37% of unfished biomass. 

2.	  	  Guidelines	  for	  assigning	  stock	  status	  
Status assignments based on historical catches will not have the benefit of a stock assessment, 
but will instead need to rely on ‘expert’ judgment.  Experts in this context are those with 
experience conducting research, working on management issues, or participating in a fishery, 
and may include scientists, fishery managers, fishermen, and other involved parties.  It will be 
important to be as comprehensive as possible when making status assignments and evaluate 
multiple lines of evidence.  Given the absence of definitive information, the effort to generate 
these assignments may not be straightforward.  It is important to note that that the overriding 
goal here is simply to assign stocks to very broad status categories with acceptable accuracy 
(e.g., say greater than a 70% success rate), recognizing that some inappropriate assignments will 
be inevitable. 
 
An evidence-based scoring procedure (Table 4) has been developed to help assign stocks to the 
different status categories.  This table incorporates some of the susceptibility elements in a PSA 
analysis (Patrick et al., 2010), as well as several new elements.  The susceptibility scores in PSA 
evaluate the likelihood that a stock is captured in a fishery and the probable levels of fishing 
mortality, but PSA also includes productivity scores as a second dimension that takes into 
account the consequences of stock becoming overfished.  In the framework we develop, 
productivity is considered separately when setting a buffer between OFL and ABC.  While 
scoring procedures are a relatively recent development in fishery management, multi-attribute 
scoring algorithms have been used to evaluate the risk of species extinction (see Musick, 1999 
and Dulvy et al., 2003).  Multi-attribute scoring algorithms are also used in the medical field for 
making diagnoses and deciding treatment plans (Ebell, 2001).  Elements of the evidence-based 
scoring procedure are described below. 
 
Overall fishery exploitation based on assessed stocks.  In general, the characteristics of the 
fishery in which the stock is caught are the most important factor to consider when assigning 
stocks to exploitation categories.  If there are assessed stocks in the fishery, are they mostly 
overfished, moderately exploited, or are most lightly exploited?  Unless there are reasons to think 
that the stock is more or less vulnerable than assessed stocks, it may be reasonable to assign it 
the same status as an associated stock that has been assessed. Certain habitats may have an 
overall level of exploitation that can be used to infer the status of unassessed stocks that live in 
that habitat. 
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Presence of natural or managed refugia.  A stock that is fished throughout its range is more 
likely to be impacted by fishing than a stock that is fished only in a portion of its range.  Species 
with extensive natural or managed refugia are unlikely to become severely depleted.  This 
consideration would only apply to species that are not highly mobile as adults in relation to size 
of the refugia. 
 
Schooling, aggregation, or other behavior responses affecting capture.  This element 
encompasses both the behavioral response of individual fish to fishing gear and group behaviors 
that affect capture such as schooling or aggregating for spawning in known locations.  Individual 
responses may include, for example, herding or gear avoidance behavior that would affect 
catchability.   
 
Morphological characteristics affecting capture.  This element pertains to the ability of the 
fishing gear to capture fish based on their morphological characteristics.  For example, are there 
aspects of morphological characteristics affecting capture (i.e., large spines) that could make the 
fish more or less susceptible to capture?  Because gear selectivity varies with size and age, this 
measure should be based on the age or size classes most representative of the entire stock. 
 
Targeted species or Bycatch; and rarity.  Targeting behavior by the fishery may help inform 
stock status assignments.  Targeting may be inferred if a species has high commercial value or is 
considered highly desirable in a recreational fishery.  Stocks that are caught primarily as bycatch 
in fisheries that target other stocks are likely to be lightly exploited relative to the targeted stock.  
However a non-targeted stock may still become overfished if it is much less productive than the 
targeted stock.  Some stocks are simply too rare to be targeted, and would tend have low fishing 
impacts.  
 
Natural mortality compared to targeted species in the fishery.  This element provides a relative 
gauge of the stock’s productivity compared to the dominant or targeted species in the fishery.  
Generally, for stocks subject to similar fishing mortality rates, those with low natural mortality 
have a higher likelihood of becoming overfished than those with higher natural mortality. 
 
Value or desirability.  Highly valued fish stocks are more susceptible to overfishing or becoming 
overfished by the recreational or commercial fishery due to targeting behavior with the goal of 
maximizing profits or non-market value.  To identify the value of the fish, we suggest using the 
approach of Patrick et al. (2010) who used price per pound, or retention rates for recreational 
fisheries. 
 
Trend in catches and effort.  Finally, trends in historical catches may also be informative under 
some circumstances.  If fishing effort is stable, a declining trend in catches may be an indicator 
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of stock depletion.  Again, if effort is not increasing, stable or increasing catches are an 
indication that the stock is exhibiting resiliency and not likely being severely impacted by 
fishing, but caution is warranted when interpreting catch patterns in the absence of other 
indicators and sources of data.  Qualitative measures of effort, such as the number of active 
vessels or employment in the fishery, are likely to be all that are available for data-poor stocks, 
but may be misleading if there are technological advancements in the fishery.  Increasing catches 
could also be an indication of fishery expansion, i.e., a stock that is transitioning from lightly 
exploited to moderately or heavily exploited status.   
 
The evidence-based scoring procedure provided (Table 4) includes default-scoring thresholds; 
however, we realize that revisions to the scoring procedure will likely be needed in different 
regional ecosystems and recommend that the scoring table be used flexibly.  A starting point 
would be to assign status using the arithmetic mean of all attributes that can be scored, but 
weighting factors could be considered, or taking the geometric mean rather than the arithmetic 
mean.  Careful consideration should be given to the logistics of scoring stocks.  One possibility 
would be to assemble a core group of scientific experts that draws on information from formally 
appointed advisors that may include fishery managers, fishermen, and other knowledgeable 
individuals.  Through trial and error techniques, it may also be useful to separate the scoring 
process into two steps by first ranking stocks along a continuum from lightly exploited to heavily 
exploited, and then identifying the break points between the lightly exploited, moderately 
exploited, and heavily exploited categories.  Given management implications of identifying the 
break points, a higher-level science advisory body, such as the Regional Council’s SSC, may be 
more appropriate for this task.   

C.	  	  Determining	  an	  appropriate	  catch	  statistic	  for	  an	  OFL	  calculation	  
Calculating the OFL using the ORC methodology is based on two terms: a scalar (or multiplier) 
that is based on the stock status category (described above), and a catch statistic derived from a 
time series of historical catches.  Ideally, historical catches should represent a period with a 
stable harvest rate, i.e., a harvest rate where fishing removals are balanced by stock production 
and the stock can be assumed to be in a steady state condition or at its long term equilibrium.  
Stability in catches should be considered relative to the longevity of the stock.  Catches of a 
long-lived species can be stable over a long period even though the stock is declining during this 
period.  Although historical catches can be very stable with low variability, more often they are 
highly variable, sometimes with large outliers, or could be characterized by alternate periods of 
stability and periods of high variability or strong trends.  Catches of relatively uncommon stocks 
can vary for a number of reasons unrelated to increases or decreases in abundance.  These stocks 
may be incidental catches in fisheries that target other stocks or are minor members in a 
multispecies complex.  The greater or lesser occurrence of a stock in the catch could be a chance 
event, caused by changes in the spatial or ecological overlap between that stock and other stocks 
that are more actively targeted in the fishery.  Furthermore, fishery sampling programs can 
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produce imprecise estimates of catches of stocks that are relatively uncommon.  Evaluation of 
historical catch should include discussion of data quality and potential bias of catch estimates.  If 
landings are highly variable, an attempt should be made to identify the reason for the variation 
and evaluate implications on the sustainability of historical catches.  Other potential reasons for 
high fluctuations or outliers could be species misidentification, underreporting, effort variability, 
gear changes, or changes to the regulations for targeted species. 
 
Although in many cases taking the arithmetic mean of historical catches is appropriate for an 
OFL calculation, the use of an alternative catch statistic may be needed in some situations to 
provide useful results.  Several issues are described below, and suggestions presented for dealing 
with them are provided. 

1.	  	  Outliers	  	  	  
In some cases, catch time series include extreme outliers that cannot be fully supported or 
rejected with available information.  Several approaches to handling outliers are possible.  First, 
a trimmed mean can be used (i.e., the inter-quartile mean) when the extreme values are 
considered unreliable.  A similar approach would be to use the Winsorized mean, which is 
obtained by replacing all the values greater than or less than some quantile of catches by the 
largest (or smallest) of the remaining values.  Usually 10 or 25 percent of the tails of the 
distribution are replaced.  This approach would be appropriate when the extreme values are 
thought to carry some information about the catch quantity, but their actual values are considered 
unreliable. 

2.	  	  Avoiding	  a	  ratchet	  effect	  	  	  	  
If catches are highly variable, the use of average catch as an OFL may be more constraining than 
is necessary, particularly when stocks are considered lightly or moderately exploited.  When the 
management objective is to maintain current catch levels, setting the OFL equal to average catch 
could have the negative effect of depressing the mean level of the catch in the future, since 
presumably the management measures will need to prevent catches from exceeding the OFL, 
thereby truncating half of the distribution that was used to calculate the historical average.  One 
possibility is to define the OFL to be some upper percentile of the historical catch, e.g., the 75% 
percentile of historical catch, with the rationale being that such a value would be exceeded on 
average one year in four if the fishery was prosecuted similar to historical patterns.  Using the 
maximum catch is another alternative to average catch, but this should only be considered for 
non-target species with compelling evidence that they are lightly exploited.  A similar approach 
has been proposed by the GMFMC SSC to, in some situations, base OFL on average catch plus 
two standard deviations (97.5 percentile), but it is unclear whether this approach provides 
sufficient constraint to prevent stocks from becoming depleted. 

101



 

  
  

25 

3.	  	  Recent	  trends	  	  
The theoretical development of average catch multipliers assumes that stocks are in equilibrium 
at some level of biomass, but this is necessarily an approximation to the real world, and in some 
cases it may be an inappropriate assumption from which to proceed.   When there are downward 
trends in the landings, the safest approach (i.e., the most precautionary approach) would be to 
use an average based on the more recent lower values.  However, if the downward trend in 
catches can be clearly linked to a reduction in effort, as when management restrictions are 
implemented for other species in a multi-species fishery, average catches from an earlier period 
may be more appropriate.  If catches are trending upwards, using an average over all years may 
be the most reasonable approach. 

D.	  	  Obtaining	  OFL	  scalars	  for	  different	  exploitation	  categories	  
When catch trends are stable and the stock is considered to be moderately exploited, setting the 
OFL to current catch levels is an appropriate action.  For these stocks, a multiplier of 1.0 is 
recommended for the OFL.  
 
For stocks that are considered to be heavily exploited, fishing mortality will need to be reduced 
to at least FMSY to end overfishing and begin rebuilding the stock to levels closer to BMSY.  Since 
catch is proportional to fishing mortality for the Pella-Tomlinson model, a proportional reduction 
in catch will result in the same proportional reduction in fishing mortality for a given stock size.  
There is a time-dependency implicit in this recommendation, since a stock will immediately start 
to increase when fishing mortality is reduced to FMSY.  The Pella-Tomlinson model suggests that 
multipliers on average catch that reduce fishing mortality to FMSY range from 0.17 when the 
stock is close to zero to 0.61 when the stock is at B20% (Figure 6)  The average of multipliers 
from B5% to B20% is 0.48.  Stock levels below B5% were excluded because it is unlikely that 
fishing mortality could be high enough to reduce stock size to such low levels.  These results 
suggest that a multiplier of 0.5 is appropriate for the OFL when the stock is considered to be 
heavily exploited.  Since increased yields should be possible once the stock rebuilds, use of a 0.5 
multiplier for the OFL should be considered a temporary measure that will be re-evaluated 
periodically. 
 
When the stock is considered lightly exploited, fishing mortality is lower than FMSY and thus 
could potentially be increased.   However a multiplier on catch would result in an immediate 
decrease in biomass so that that FMSY would quickly be exceeded.  An alternative multiplier 
when the stock is lightly exploited is a multiplier that would increase yield to MSY, so that 
annual catches of this amount would move the stock into the moderately exploited category 
without overfishing.  The average of yield multipliers from B66% to B90% is 1.98 (Figure 7).  
Stock levels above B90% were excluded because these stocks would likely be classified as 
ecosystem component species.  These results indicate that a multiplier of 2.0 is appropriate for 
the OFL when the stock is lightly exploited.  Comparisons between the Pella-Tomlinson model 
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with n = 1.2, the Graham-Schaefer model, and Fox model indicate that the recommended 
multipliers are reasonably robust to the shape of the production function.  Due to the simple 
modeling approach used to derive these multipliers, we suggest using Table 5 as a starting point 
in discussions regarding appropriate OFLs.  
 
Although three categories have been broadly defined in the above analysis, distinguishing 
between lightly exploited and moderately exploited stocks may be difficult in some 
circumstances (e.g., widely varying catch data).  Under such circumstances, it may be more 
practical to combine these two categories and use a 1.0 scalar for both; however this would 
imply a decision to constrain the catch of stocks that may be lightly exploited. 

E.	  	  Obtain	  an	  ABC	  as	  a	  proportion	  of	  the	  OFL	  
The last step in the control rule is determining the appropriate buffer between OFL and the ABC, 
which is based on the scientific knowledge about the stock and the uncertainty in the estimate of 
OFL (i.e., historical catch analysis).  Since both risk policy and scientific uncertainty are 
involved in the choice of an ABC multiplier, input will be required from managers (i.e., Regional 
Fishery Management Councils) and science advisors (i.e., SSCs).  Technical approaches to 
characterizing uncertainty are not yet possible for data-poor stocks, but it is clear that uncertainty 
is greater for these stocks than for data-rich assessed stocks.  The size of the ABC multipliers 
derived from data-rich stocks provides a starting point for considering ABC multipliers for data-
poor stocks.  In developing ABCs, managers should consider distinguishing between high 
productivity stocks and low productivity stocks, the latter of which can be considered higher risk 
because they are more prone to becoming overfished and have long recovery times if they do 
become overfished.  Assigning stocks to productivity categories is largely a scientific task, and 
can be done using productivity scores from a PSA analysis (Patrick et al., 2010) or other 
approaches.  The degree to which different ABC multipliers are used for the productivity 
categories is more of a policy issue that should be decided by managers.   
 
Table 6 lists some ABC options we developed as examples, but these are not meant to preclude 
managers from developing their own alternatives based on their risk preference.  The alternatives 
in Table 6 have a greater or lesser degree of risk aversion, and contrast policy decisions to be 
more risk averse for low productivity stocks with those that do not.  The most productive stocks 
tend to be coastal pelagic species such as anchovy and sardine, which have characteristics other 
than productivity that may be taken into account in setting the ABCs (or ACLs), such as decadal 
variability or importance as forage species.  Other ways of grouping stocks into risk categories 
by productivity scores or some other characteristic are possible and should be considered. 

IV.	  	  STOCK	  COMPLEXES	  
The National Standard One Guidelines (NMFS, 2009) describe the concept of a stock complex 
management, which is defined as a group of stocks that are managed as a single unit.  Stock 
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complexes are considered an approach to deal with stocks that are harvested together and cannot 
be assessed separately because of insufficient data or resources.  Stock complexes can include 
similar species (e.g., southeastern U.S. reef fishes) or distinct populations of the same species 
that support mixed-stock fisheries (e.g., the Georges Bank-Gulf of Maine stock complex of 
Atlantic herring).  In all fishery management systems, priority is given to assessing and 
monitoring stocks with the highest economic value or ecological importance.  Nevertheless, 
marine ecosystems are diverse, and become increasingly so at lower latitudes.  Although there is 
a general need for additional stock assessments, the cost of monitoring and assessing some 
stocks could potentially exceed the value of landings, suggesting that there is a limit to how 
many stocks should be individually assessed and managed.  Management of stock complexes is 
an approach to addressing complexity by managing stocks at a higher level than an individual 
stock.  Whether management by stock complexes is considered successful depends on how well 
the approach achieves management objectives, which can be evaluated like any other 
management strategy.  Stock complexes are likely to be useful in the same data-poor situations 
as average catch assessments.  This section discusses the issues that should be considered when 
these two approaches are used together. 
 
The formation of stock complexes should take into account life history, geographic distribution, 
depth distribution, and vulnerability to the fishery (NMFS, 2009).  When stock complexes are 
formed using these criteria, it is assumed that 1) a single catch limit will be sustainable for all 
members of the stock complex, and 2) fishery impacts are relatively uniform across the members 
of stock complex (i.e., there is no targeting of individual stocks in the complex).  NMFS (2009) 
also recommends the use of indicator stocks, which is a stock selected as being representative of 
the complex, and is assessed periodically as a proxy for the other members of the complex.  
Indicator stocks have been used in various fisheries (e.g., Hawaii Seamount and Bottomfish 
Fishery, Alaska Salmon Fishery, North Pacific Groundfish Fishery, etc.) and have shown various 
levels of success.  Shertzer and Williams (2008) evaluated the utility of stock complexes and 
indicator stocks as a proxy of status for reef fisheries off the southeast United States coast.  Two 
difficulties were encountered: 1) species did not group naturally into well-defined complexes 
based on a cluster analysis of catch data, and, 2) fishery CPUE trends of member stocks within 
complexes showed little synchrony, suggesting that a single stock could not be used as an 
indicator for the complex.  This study did not distinguish between the utility of using stock 
complexes and indicator stocks to prevent overfishing, as opposed to being simply used for 
status determination.  At this point, it is not possible to conclude that Shertzer and Williams 
(2008) results generally apply to other stock complexes, and the indicator stock approach 
warrants further evaluation (see Branton and Richardson, 2011).  Preliminary work with Pacific 
Coast groundfish using the results of a PSA as well as geographic distribution in a clustering 
algorithm to define stock complexes shows promising results, but is not expected to be 
implemented until the next management cycle (Cope et al., In press). 
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A stock complex can be managed in-season by monitoring the aggregate landings of the complex 
relative to an annual catch limit as a way to control the fishing mortality experienced by the 
stock complex in its entirety.  Determination of stock status relative to target or limit stock size 
could be done for the complex as whole, or for an indicator stock that is a member of the group.  
Determining stock status may be difficult or impossible for data-poor stocks, but a management 
system that successfully limits catch to sustainable levels would be expected to prevent any stock 
from becoming overfished.  While an inability to determine whether stocks are below a critical 
threshold is a weakness of average catch assessments, a management system that is designed to 
be precautionary should accommodate this uncertainty with an appropriate response.   
 
It is difficult to find examples where stock complexes have been implemented following the 
principles in NMFS (2009), most likely because the guidance is relatively new (earlier versions 
of the NS1 guidelines did not provide guidance on the formation of stock complexes).  Stock 
complexes have often been established based on broad taxonomic groupings.  For example, in 
the North Pacific, stock complexes have been established for squids and sculpins, while in New 
England, skates are managed as a complex despite large differences in productivity and 
susceptibility for members of the complex.  In other cases, stock complexes are treated as a kind 
of warehouse for stocks that have not been dealt with using other assessment and management 
approaches.  For an example, the “Other fish” complex used by PFMC includes several skate, 
shark, deepwater (e.g., finescale codling and Pacific rattail), and nearshore species (e.g., cabezon 
and kelp greenling).  A more appropriate use of stock complexes is the PFMC management of 
minor rockfish species, which are grouped into complexes based on geographic distribution 
(north and south of 40°10” lat. N.), and depth distribution (nearshore, shelf, and slope).  Another 
example is the “Shelf Demersal Rockfish” stock complex in the Gulf of Alaska, consisting of an 
assessed stock, yelloweye rockfish, and a number of other rockfish stocks occupying similar 
habitats that are not assessed. ABCs and OFLs are based on the assessed stock with an 
adjustment to account for the percent of the total catch of the stock complex consisting of other 
members of the complex. 
 
Reef fishes in the Gulf of Mexico and U.S. Southeastern Atlantic Ocean were grouped into 
assemblages for management purposes based on multivariate statistical analyses conducted by 
the NMFS Southeast Regional Office.  The analysis was based on landings associations, life 
history, and PSA.  In the Gulf of Mexico, depth was the most important factor influencing 
assemblage composition.  In the U.S. Southeastern Atlantic Ocean, depth and latitude were both 
important factors.  Each identified assemblage contained at least one targeted, assessed species.      
 
OFLs and ABCs for stock complexes can be specified for indicator stock(s) of the complex or set 
for the complex as a whole.  When indicator species is not a feasible option, and OFLs and 
ABCs need to be set for the complex as a whole, average catches can be compiled for the 
complex and the OFL and ABC calculations can be done for the entire complex.  This is because 
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the average catch of a complex is simply the sum of the average catches of the individual 
members of the complex.  This approach would also be useful for stock complexes when 
estimates of the catch by species are unavailable, however some level of catch sampling is 
necessary to track the relative landings of stocks in a complex.  Although the OFL and ABC of a 
stock complex can be the sum of the OFLs and ABCs for its individual stocks, the best scientific 
information available may not support the definition of stock-specific reference points.  In the 
most data-poor situations, OFL and ABC may need to be based on the time series of aggregate 
stock catch. 
 
The ABCs established for the indicator stocks for a complex as a whole should reflect the risk 
policy adopted by the Council.  It is recommended by NMFS (2009) that indicator stocks be 
representative of the stocks within the complex with respect to their vulnerability to the fishery; 
otherwise the indicator stock should be chosen to represent the more vulnerable stocks in the 
complex.  Similar rationale should be used when setting ABCs for the complex as a whole, 
which should take into account more vulnerable stocks within the complex.  An important 
consideration in the use of stock complexes for management of data-poor species is that the 
catch of individual species within the complex is not monitored or controlled in-season.  
Consequently there is additional uncertainty associated with management by stock complexes 
that is not present when stocks are managed independently.  If the objective is precautionary 
management, it may be necessary to build some additional conservatism into the system to 
account for the additional uncertainty associated with management using stock complexes.  One 
approach would be to set an ACT for the stock complex that is less than ACL to account for 
management uncertainty. 

V.	  	  DISCUSSION	  
This review of methods covers a wide range of scientific approaches to confront the challenges 
associated with recommending appropriate catch recommendations for data-poor stocks.  Unlike 
previous guidance on data-poor stocks, we view the range of methods as a hierarchy, from the 
most informative to the most data-limited approaches, with the scalar approach recommended by 
Restrepo et al. (1998) for the bottom tier.  A hierarchical approach to catch advice can be used 
for determining the most appropriate method for each stock in the short-term, depending on 
stock properties and data availability, as well as a broader perspective on how fishery and 
resource monitoring information can be improved to advance the catch advice to a more 
informative tier of methodology (e.g., Cadrin et al., 2004).  The ORCS Working Group 
recognized these method-based tiers and developed an adaptive approach in which the 
appropriate method is hierarchical with the goal to eventually improve the scientific basis of 
catch limits. 
 
The adaptive approach to determining appropriate methods for setting ABC accepts that lower-
level approaches for the most data-poor stocks do not meet all of the needs of the mandated 
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management system or the desires of fishery stakeholders.  Although it is beyond the scope of 
this report, the top-tier of scientific support is a stock assessment that incorporates and fully 
accounts for key sources of uncertainty to yield an estimate of the distribution of the OFL.  
Given this information on OFL and its statistical distribution, Fishery Management Councils can 
develop ABC control rules in which ABC is derived from an evaluation of scientific uncertainty 
and their acceptable probability of overfishing (see for example Ralston et al., In press).  Several 
intermediate-tier methods (e.g., DB-SRA) support such a probabilistic approach to ABC and 
fully comply with NS1 guidelines.  By contrast, lower tier methods (e.g., scalars of average 
catch) are not explicitly based on the Council’s desired risk tolerance. 
 
Lower tier methods are designed to provide catch advice so that the fishery will be sustainable, 
but the optimality of the derived catch and the probability of overfishing are not known.  These 
deficiencies of the lower tier approaches can impose substantial costs in the form of larger 
uncertainty buffers and substantial foregone yield.  The hierarchical and adaptive approach to 
data-poor methods for determining ABC provides incentives for improving the scientific 
information. 
 
Ideally, the performance of each method in the tiered system should be evaluated for avoidance 
of overfishing and maintaining optimum yield (and any other potential benefits identified as 
management objectives) through simulation of an operating model that is tailored to the stock of 
interest. Furthermore, the entire tier system could be evaluated through management strategy 
evaluation if a decision rule is simulated for improving data and moving from lower to higher 
tiers. 
 
While it is important to improve methods used to set ABCs for ORCS, even improved methods 
will never take the place of data and monitoring.  Informed judgment plays a critical part in 
every ORCS approach.  It cannot be avoided or assumed away.  Data collection through research 
and monitoring are needed to eliminate the need for informed judgment.      
 

VI.	  	  RESEARCH	  RECOMMENDATIONS	  
Due to the new requirements of the reauthorized Magnuson-Stevens Act (2006), development of 
methods to evaluate the status of data-poor stocks, including ORCS, is an active area of research.  
In particular, status determination and characterization of uncertainty are two focal study areas 
where significant advances are being achieved.  In this regard, we believe that continued 
progress could be accomplished if additional research is conducted along the following lines: 
   

   • Develop and accept formal methods to elicit expert opinion from scientists, stakeholders, 
and managers. 
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   • Conduct Management Strategy Evaluations (MSEs) to evaluate the robustness of 
methods used to characterize data-poor stocks and control rules for their management. 

   • Collect basic life history information on data-poor stocks, especially maximum age, to 
better inform estimation of natural mortality. 

• Conduct stock delineation for fish species that occur over extensive ranges and/or 
overlapping jurisdictions. 

• Improve the coverage and accuracy of catch sampling programs.  

   • As a basis for risk assessment, complete Productivity-Susceptibility Analyses (Patrick et 
al. 2009) for all stocks that are currently under fishery management plans. 

   • Increase the study of data-rich stocks within a meta-analytic framework to develop priors 
and proxies for application to data-poor stocks. 

   • Coordinate efforts to assemble regional landings statistics into databases in a 
comprehensive, thorough way. 

   • Monitor fishery indicators to provide additional information on sustainability of data-
poor catch limits. 

 

VII.	  	  CONCLUSIONS	  
The problem of setting appropriate catch levels (now called ABCs) for ORCS is not new, is not 
going away, and doesn’t have an ideal solution.  As discussed earlier, methods to deal with 
ORCS go back to the Restrepo et al. (1998) technical guidance.  It is not realistic to assume that 
all, the majority of, or even many of these “data-limited” ORCS stocks will become “data-rich,” 
allowing for comprehensive stock assessments.  Past, present, and proposed methods all require 
the incorporation of “informed judgment” and major assumptions in critical steps of the process.    
 
Given this situation and all of the information presented in this report, the ORCS Working Group 
recommends the following tiered approach to setting ABCs for ORCS: 
 

• Apply DB-SRA to a stock, if possible.  The main limitation here is the availability of a 
complete time series of historical catch, which is often not available. 

 
• If it is not possible to apply DB-SRA, apply DCAC to a stock.  DCAC’s main limitation 

is that it is only appropriate for stocks with moderate to low natural mortality rates (≤ 
0.20 yr-1). 
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• If DB-SRA and DCAC are not possible, apply the ORCS Working Group’s Approach.  
The main limitation with this approach is that a number of critical decisions are required 
before it can be made operational.  Some would also view this as an advantage, as it 
provides flexibility in its establishment.   

 
• Finally, in some cases none of the above methods are practical for setting ABCs for an 

individual stock, as specific ORCS stocks may not have the capability to be effectively 
managed or monitored.  In these cases, it may be best to use a stock complex approach.  
There are many limitations of applying a stock complex approach as described above, 
and the ORCS Working Group cautions against overusing or misusing this approach, as it 
may result in converse of precautionary management, exactly what MSA was designed to 
avoid.  

 
Finally, we recommend moving forward with the research recommendations listed above, given 
the methods for setting ABCs for ORCS are in various stages of development and necessarily 
depend on adequate attention and funding in the future.  
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Table 1.  The Methot table showing possible actions for determining ABC based on different 
fishery impact categories and expert opinion. Taken from the workshop report of the 2nd National 
SSC meeting.     

Historical Catch  Expert Judgment  Possible Action  

Nil, not targeted  Inconceivable that catch could be 
affecting stock  

Not in fishery; Ecosystem 
Component; 
SDC not required  

Small  Catch is enough to warrant 
including stock in the fishery and 
tracking, but not enough to be of 
concern  

Set ABC and ACL above 
historical catch;  
Set ACT at historical catch level.  
Allow increase in ACT if 
accompanied by cooperative 
research and close monitoring.  

Moderate  Possible that any increase in catch 
could be overfishing  

ABC/ACL = f(catch, 
vulnerability) 
So caps current fishery  

Moderately high  Overfishing or overfished may 
already be occurring, but no 
assessment to quantify  

Set provisional OFL =  f(catch, 
vulnerability); 
Set ABC/ACL below OFL to 
begin stock rebuilding  

 
 
 
 
Table 2.  The natural variability factor, c, used in the New Zealand approach, as determined by 
the value of the natural mortality rate, M. 

M c 

< 0.05 1.0 

0.05-0.15 0.9 

0.16-0.25 0.8 

0.26-0.35 0.7 

> 0.35 0.6 
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Table 3.  Potential management objectives depending on stock status for ORCS Working Group 
Approach. 

Stock status Potential management objectives 

Lightly exploited 
Maintain current catch levels or allow for 
limited increases in catch 

Moderately exploited Maintain current catch levels  

Heavily exploited, possibly overfished Reduce catches to end overfishing 

 
 
 
 

113



   37 

Table 4.  Table of attributes for assigning stock status for historical catch-only assessments.   
Overall scores are obtained by an unweighted average of the attributes for which scoring is possible, although alternative weighting 
schemes could also be considered. An initial assignment to a stock status category is: mean scores>2.5—heavily exploited; stocks with 
mean scores 1.5-2.5--moderately exploited; and stocks with mean scores<1.5--lightly exploited.  When the attribute does not apply or 
is unknown it can be left unscored. 

 Stock status 
Attribute Lightly exploited (1) Moderately exploited (2) Heavily exploited (3) 

Overall fishery exploitation 
based on assessed stocks 

All known stocks are either moderately or 
lightly exploited.  No overfished stocks 

Most stocks are moderately exploited.  No 
more than a few overfished stocks 

Many stocks are overfished   

Presence of natural or 
managed refugia 

Less than 50% of habitat is accessible to fishing  50%-75% of habitat is accessible to fishing >75% of habitat is 
accessible to fishing 

Schooling, aggregation, or 
other behavior responses 
affecting capture 

Low susceptibility to capture (specific behaviors 
depend on gear type) 

Average susceptibility to capture (specific 
behaviors depend on gear type) 

High susceptibility to 
capture (specific behaviors 
depend on gear type) 

Morphological characteristics 
affecting capture 

Low susceptibility to capture (specific 
characteristics depend on gear type) 

Average susceptibility to capture (specific 
characteristics depend on gear type) 

High susceptibility to 
capture (specific 
characteristics depend on 
gear type) 

Bycatch or actively targeted 
by the fishery 

No targeted fishery Occasionally targeted, but occurs in a mix 
with other species in catches 

Actively targeted 

Natural mortality compared 
to dominant species in the 
fishery 

Natural mortality higher or approximately equal 

to dominant species ( MM ≥ ) 

Natural mortality equal to dominant species 

( MM ≈ ) 

Natural mortality less than 
dominant species (

MM < ) 

Rarity Sporadic occurrence in catch  Not uncommon, mostly pure catches are 
possible with targeting 

Frequent occurrence in 
catch 

Value or desirability Low value (< $1.00/lb, often not retained (< 
33% of the time) 

Moderate value ($1.00 - $2.25), usually 
retained (34-66% of the time) 

Very valuable or desirable 
(e.g., > $2.25/lb ), almost 
always retained (>66% of 
the time). 

Trend in catches (use only 
when effort is stable) 

Catch trend increasing or stable (assign score of 
1.5) 

Catch trend increasing or stable (assign 
score of 1.5) 

Decreasing catches  
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Table 5.  Recommended OFLs using ORCS Working Group Approach. 

Stock category 

Lightly exploited  
(B > B65%) 

Moderately exploited 
(B ~ BMSY) 

Heavily exploited 
(B < B20%) 

2.0 x catch statistic 1.0 x catch statistic 0.50 x catch statistic 

 
 
 
 
 
 
 
Table 6. Example ABC options for catch-only stocks using the ORCS Working Group 
Approach.       

Risk level 
Alternative 

A 
Alternative 

B 
Alternative 

C 
Alternative 

D 

Low risk  
(high productivity) 

0.75 x OFL 0.75 x OFL 0.90 x OFL 0.90 x OFL 

Moderate risk 
(moderate productivity) 

0.75 x OFL 0.75 x OFL 0.75 x OFL 0.80 x OFL 

High risk  
(low productivity) 

0.75 x OFL 0.50 x OFL 0.50 x OFL 0.70 x OFL 
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Figure 1.  The relationship of catch reference points under National Standard 1. 
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Figure 2. Distribution of 1989 widow rockfish yields from DCAC analysis (taken from MacCall 
2009).  The median of the sustainable yield distribution is 6,849 mt, which compares with MSY 
that was estimated to be 8,300 mt. 
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Figure 3.  Graphical representation of one iteration of the DB-SRA method, shown on rescaled 
biomass (B0 = 1.0).     

The slope of the diagonal solid line is determined by the current value of FMSY, which is the 
product of draws from the M and FMSY ÷ M distributions.  The relative biomass that generates 
maximum sustainable yield (BMSY/B0) is also drawn from its distribution (value shown = 0.4).  
Lastly, stock status relative to unfished biomass is determined by a draw from the distribution of 
relative biomass depletion (∆, value shown = 0.5).  For each set of draws from the four input 
distributions, the catch time series determines the unique value of unfished biomass (B0) that 
satisfies the current estimate of stock status.  Figure courtesy of E.J. Dick. 
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Figure 4.  DB-SRA output for brown rockfish.  The upper panel shows a time series of the 
probability that overfishing occurred in any particular year.  The lower panel provides the 
posterior distribution of OFL in 2011 (vertical dotted line = median of distribution).   
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Figure 5.  Equilibrium yield as a function of biomass for the Pella-Tomlinson model with n = 
1.2.     
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Figure 6.  Multiplier for fishing mortality to reduce or increase fishing mortality to FMSY for the 
Pella-Tomlinson model with n = 1.2.   
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Figure 7.   Multiplier for yield to reduce or increase yield to MSY for the Pella-Tomlinson model 
with n = 1.2.   
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Didden, Jason T.

From: Geir Monsen <geir@seafreezeltd.com>
Sent: Tuesday, May 28, 2013 2:01 PM
To: Steele, Lori; Didden, Jason T.; Kiersten.Curti@noaa.gov
Subject: RIVER HERRING

Dear Lori, Jason and Kiersten, 
 
Last week I attended part of the combined meeting you had in Gloucester to discuss management of river herrings. I 
must confess that I have not paid much attention to river herring up to this point because I thought it would be 
impossible that anybody would do what is apparently being contemplated at this time. I know that you are not the 
people voting on these issues, but I also know that you are the bright young professionals that guide the process and 
give the advice to the voting members of the councils. 
 
Based on what we know as facts to date and what we don’t know, I urge you to recommend that the councils postpone 
any specific action on the management of river herrings until you have properly analyzed all available information. 
 
First let us examine what we know and what we don’t know. We know that the only directed commercial catch of river 
herring that take place is happening in Maine and will not be affected by any council actions.  
 
We know that in all fish stocks consisting of small animals the amount taken by marine mammals and birds are many 
times as large as what is taken in commercial fishing. We know that for species like river herring that are subject to 
almost no commercial fishing the percentage of the stock taken by predators must be much higher than for any specie 
with a substantial commercial harvest. 
 
We know that we are only trying to manage the human interaction with the fish stocks. 
 
We know that there are reports about substantially increased runs of river herrings in a number of river systems. Last 
week you were given copies of many printed reports about these increased runs, and at a bare minimum you should 
have the time to contact the authors of the reports to investigate the validity of their reporting. In any other fishery you 
would set up observation stations in all the major rivers during the spawning season to actually count the strength of the 
runs. 
 
We know that during and after the industrial revolution dams were built in almost every little stream to harness the 
water power. In addition to the dams we know a number of rivers and streams were severely polluted, and both these 
factors eliminated huge historic spawning grounds for river herrings.  Over the last years a large number of dams have 
been removed and most of the pollution have been cleaned up, and we know this have greatly improved spawning and 
recruitment to the stocks. 
 
We know that each river system has its own distinct stock of the different river herrings, and we know that the mature 
fish go back to the birth river when it comes time to spawn. 
 
We know that we have no total stock assessment for all east coast rivers, and we know we have absolutely no idea 
about the stock size associated with every little stream and river. We also know we have no practical method of 
detecting what river or stream any caught fish came from.  
 
We know that beside the Main river catch and a tiny river catch in North Carolina there are no directed fishery for any of 
the river herrings. We know that the vessels active in both the herring and mackerel trawl fishery actively are trying to 
avoid catching any river herring under any circumstance. 
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We know that the in the last 13 years we have witnessed an ecosystem getting more and more out of balance. The 
average size of the sea herring have gone from about 250 grams to about 80 grams. The average size of mackerel have 
gone from an average size of about 500 grams down to an average of about 65 grams and them up to about 170 grams. 
The stock of mackerel have virtually disappeared from the normal grounds. Sea herring and mackerel always swim in 
mixed schools dominated by herring. Before year 2000 sea herring were always swimming in distinct schools with 
virtually no mixture between species. At the same time we hardly ever saw any river herrings mixed in with either 
specie, and specially not with mackerel.  
 
To use any of the last 13 year as a model for what normally happen in our waters totally disregards the historical facts. 
 
The perceived increase in interaction with river herrings in the sea herring and mackerel fishery might have a lot more to 
do with increased abundance of river herrings than the behavior of fishermen.   
 
I fail to see how it can justified that two states can take unspecified amounts of river herring in their rivers and state 
waters while we contemplate total shutdown of large herring and mackerel fisheries for other states if they catch more 
river herrings than an arbitrary cap. At the same time the lobster fishermen in the state with the highest river herring 
catch (Maine) are publicly expressing their pleasure with current situation because they believe the river herring runs 
will be so large that river herring will replace sea herring as bait and even bring down the prices for bait. 
 
I know we are obliged to use the best available science in any fishery management deliberation. However, in this case 
because of the lack of science I think we are using the best available BS. 
 
I know most of the NGOs always talk about and do sue The Federal Government in court if they don’t get regulations 
and the resulting headline their way. If the by catch caps for river herrings in the mackerel and sea herring fisheries go 
forward at this time I think the federal government have larger issues to worry about. 
 
Regards 
 
Geir Monsen     
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4 ROYAL STREET, S.E.  •  LEESBURG, VA 20175  

WWW.WILDOCEANS.ORG 
 

 
               
 

May 29, 2013 
 
 
Howard King, MSB Committee Chairman 
Mid‐Atlantic Fishery Management Council 
800 North State Street, Suite 201 
Dover, DE 19901 
 
RE:    River Herring/Shad Cap in MSB Specifications 
 
Dear Mr. King, 
 

Wild Oceans (formerly the National Coalition for Marine Conservation) is pleased to 
provide the following recommendations for implementing river herring and shad (RH/S) cap 
alternatives approved in Amendment 14 to the Mackerel, Squid, and Butterfish (MSB) Fishery 
Management Plan (FMP).  Three critical issues have come to our attention: 1) lack of clarity on 
the goals for the RH/S cap; 2) potential inclusion of an option that would allow directed 
mackerel fishing to occur after the RH/S catch cap has been hit; and 3) the definition of a 
directed mackerel trip.     
 

During the Monitoring Committee webinar held on May 28th, a great deal of discussion 
centered on the Council’s goals for the RH/S cap.  Amendment 14 is clear on this issue.  The 
goal is to reduce bycatch of river herring and shad in the mackerel fishery.  The baseline for 
establishing a reduction goal must be grounded in recent data in accordance with the actual 
landings realized by the mackerel fleet.  We object to any alternatives derived from a U.S. 
mackerel quota that is set magnitudes higher than average mackerel landings over the last 
three years.i  We reiterate that the primary goal of the cap is not to accommodate for full 
utilization of the mackerel quota; it is to contribute to the restoration of river herring and shad 
by reducing bycatch from previous levels. 
 

To implement effective catch caps for river herring and shad, the cap must be structured 
such that once a designated level of river herring and shad mortality has occurred, the mackerel 
fishery closes.  To allow directed mackerel fishing to occur after the RH/S catch cap is reached is 
contrary to the intent of Amendment 14, which is to place a hard ceiling on river herring and 
shad removals.  Options discussed in the most recent webinar that would allow 10,000 mt or 
15,000 mt of directed mackerel fishing to occur, prior to closure but after the RH/S cap is 
exceeded, would undermine any efforts to limit river herring and shad catch in most years.  U.S. 
landings have not exceeded 10,000 mt since 2010.  The perceived concern over potential early 
season RH/S bycatch rates that are relatively high, which is apparently driving this concept, can 
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and should be addressed through the extrapolation methodology (for example, current 
butterfish cap methodology carries catch ratios over from the end of the previous fishing year 
to create a smoothed average) or through seasonal splits in the cap.  A seasonal split can 
prevent early shutdown and under‐utilization of mackerel without undermining the essence of 
a cap, as a minimum mackerel catch threshold would do.  Subdividing the cap by area and/or 
season may also increase conservation benefits by preventing concentrated RH/S removals that 
may disproportionately impact a distinct population segment.  Finally, failure to close the 
fishery if the cap is reached would undermine another important benefit of a cap, which is 
incentivizing RH/S bycatch avoidance.  
 

For consistency between the mackerel and herring fisheries, we have previously 
recommended an incidental limit of 2,000 pounds in both fisheries; however, we appreciate the 
additional analysis Mr. Didden performed to determine that a directed mackerel trip could 
appropriately be defined as one in excess of 20,000 pounds.  We ask that going forward, in 
order to ensure that this limit does not change fishing behavior or cause a directed fishery, this 
definition be reviewed annually by the Monitoring Committee and the SSC.  Once the cap is 
implemented, the dynamics of the fishery may very well change, creating an incentive to direct 
on mackerel within the 20,000‐lb incidental allowance. 
 

Thank you for your time and consideration of these comments.   
 

 
Sincerely,  

 
 
   

Pam Lyons Gromen 
  Executive Director 
 
Cc\Rick Robbins, Dr. Chris Moore, Jason Didden 
                                                       
i Current U.S. quota (DAH) is around 34,000 mt.  Average annual landings from 2010‐2012 are just over 
6,000 mt. 
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