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        March 28, 2012 
 
Richard B. Robins, Jr., Chairman 
Mid-Atlantic Fishery Management Council 
800 North State Street. Suite 201 
Dover, DE 19901 

 
RE: Framework Adjustment 6 to the Atlantic Mackerel, Squid, and Butterfish FMP 

 
Dear Mr. Robins: 
 
We are writing on behalf of the Herring Alliance1 regarding Framework Adjustment 6 to the 
Atlantic Mackerel, Squid, and Butterfish Fishery Management Plan (MSB FMP).2  Alternative 2 
(the action alternative) in Framework Adjustment 6 removes the Council’s prohibition on 
increasing acceptable biological catch (ABC) in the absence of an overfishing level (OFL).  This 
action would sanction a more risk-prone approach to managing stocks for which an OFL 
determination has not yet been made. The Herring Alliance is opposed to this regressive change 
in policy, including its potential application to the specifications process for butterfish,3 due to its 
likelihood to allow for overfishing.  Moreover, the proposed framework adjustment is a 
significant departure from the Omnibus Amendment’s previous policy, and as a procedural 
matter, this change should be considered through an FMP Amendment rather than a framework 
adjustment.     
 
The MAFMC’s recently approved Omnibus Amendment 4 addresses overfishing, in part, through 
its Risk Policy,5 which informs the Scientific Statistical Committee (SSC) of the Council’s 
tolerance for overfishing. Currently the SSC uses this Risk Policy (in conjunction with ABC 
control rules) to make ABC recommendations, and is prohibited from recommending an increase 

                                                      
1 The Herring Alliance consists of 48 organizations  concerned about the status of the Atlantic coast’s forage fish 
(e.g., Atlantic herring, menhaden,  and mackerel, river herring and shads, butterfish, and squids), that play a critical 
role in the food web as prey to a large number of predators, many of which support valuable recreational and 
commercial fisheries.  A current list of Herring Alliance members is attached to this letter.   
2 Framework Adjustment 6 updates the previously approved EA for the Omnibus Amendment available at:  
http://www.mafmc.org/meeting_materials/2012/February_2012/Tab_04_Omnibus_Framework_Supplemental_EA.p
df. 
3 Although its immediate application is to the MSB FMP, the proposed action (if adopted) and the Council Risk 
Policy apply to all of the managed species in the MAFMC’s six FMP’s (with the exception of squids and monkfish).  
Framework Adjustment 6, § 1.0 Executive Summary at 1-2.  NMFS recently published its interim final 2012 
specifications and management measures for butterfish. 77 Fed. Reg. 16472 (Mar. 21, 2012).    
4 The Omnibus Amendment amends the Atlantic Mackerel, Squid, and Butterfish FMP, Bluefish FMP, Spiny 
Dogfish FMP, Summer Flounder, Scup, and Black Sea Bass FMP, Surfclam and Ocean Quahog FMP and Tilefish 
FMP. 
5 See Final Rule, 76 Fed. Reg. 60606 (Sep. 29, 2011), effective October 31, 2011; see also regulations implementing 
the MAFMC’s risk policy codified at 50 CFR § 648.21. 
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in ABC in the absence of an OFL or an OFL proxy.6  This is consistent with the directives of the 
Magnuson-Stevens Act, its National Standards and the National Standard 1 Guidelines, and the 
Omnibus Amendment.  All direct Councils to exercise greater precaution as scientific 
uncertainty increases.  The Omnibus specifically directs the MAFMC to utilize “more 
conservative approaches designed to ensure overfishing does not occur [for] (level 4 stocks)” 
such as butterfish.7  The Council included this section of the risk policy in order to provide a 
“backstop against not having any overfishing definition.”8  In recognizing that in the absence of 
an OFL or proxy the Council could not determine whether or not overfishing would occur, it 
made a specific policy decision not to allow for increases in the ABC until an OFL or proxy was 
designated.9   
 
Despite the Omnibus Amendment’s requirement that the SSC derive ABC for Level 4 stocks10 
based on biomass, catch history, and the application of the Risk Policy,11 Alternative 2 
effectively makes application of the Risk Policy optional for data-poor Level 4 stocks.  In the 
absence of a clearly defined ABC control rule with its associated risk policy, ABC-setting for 
Level 4 stocks will revert to the ad-hoc process that was in place prior to implementation of the 
Omnibus Amendment.  This is inconsistent with the Magnuson-Stevens Act, National Standard 
One guidelines, and Council policy.  If this policy change is adopted, based on the previously 
proposed butterfish specifications for the 2012 fishing year,12 it appears the intended result is to 
allow the butterfish ABC to be doubled (i.e., increased by 100%) in the absence of an OFL.  
Such action cannot ensure that overfishing will not occur and would not be consistent with the 
best available science. 
 
We urge you to adopt Alternative 1 (the no action alternative) and to work expeditiously to 
develop OFLs or OFL proxies for all Level 4 species, including butterfish, in order to set ABC’s 
that comply with your Risk Policy and the law.  
 
 
 

                                                      
6 See 76 Fed. Reg. at 60607 (“the risk policy does not permit increases in ABC until an acceptable OFL has been 
identified”); see also § 648.21(d) (“If an overfishing level (OFL) cannot be determined from the stock assessment, 
or if a proxy is not provided by the SSC during the ABC recommendation process, ABC levels may not be increased 
until such time that an OFL has been identified.”). 
7 76 Fed. Reg. at  60608 (Response to Comment 3).   
8 August 2010 Meeting Minutes (discussion of Council risk policy), page 46-47.  See 
http://www.mafmc.org/meeting_materials/2010/October/Council_Minutes_August2010.pdf.  
9 Id.  
10 Omnibus Amendment, § 5.2.1 at p. 46 (“Stock assessments in Level 4 are deemed to have reliable estimates of 
trends in abundance and catch, but absolute abundance, fishing mortality rates, and reference points are suspect or 
absent.”). 
11 50 CFR § 648.20(d)(2) (“Stocks assigned to Level 4 will have ABC derived using control rules developed on a 
case-by-case basis by the SSC based on biomass and catch history and application of the MAFMC’s risk policy 
found in § 648.21(a) - (d)”).  Under Section 5.2.1 of the Omnibus Amendment, the SSC may deviate from the ABC 
control rule calculation in limited circumstances, however, deviations must include: 1) a description of why it is 
warranted, 2) a description of the methods used to derive the alternative ABC, and 3) an explanation of how the 
deviation is consistent with National Standard 2.   
12 Proposed Rule, 76 Fed. Reg. 66260 (Oct. 26, 2011). 
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The Council Should Maintain its Current Risk Policy 
 

In order to comply with new ACL and AM requirements designed to prevent overfishing,13 the 
Omnibus Amendment implemented a control rule framework through which ABC control rules 
are used in conjunction with the Risk Policy.  This Risk Policy uses a combination of biomass 
and life history traits to set the tolerance for overfishing on a particular stock between zero and 
40% (maximum allowable probability of overfishing).14  Section 5.2.2 of the risk policy 
(codified at 50 C.F.R. § 648.21(d)), prohibits an increase in ABC in the absence of an OFL or an 
OFL proxy.  During the 2012 butterfish specifications process, however, the Council and NMFS 
proposed doubling the 2011 ABC for butterfish even though an OFL or OFL proxy does not 
exist.  The conflict was recognized and interim 2012 butterfish specifications have been set to 
reflect the status quo.15  Framework Adjustment 6 would change the Risk Policy to provide the 
SSC with the “flexibility” to increase the ABC for a stock lacking an OFL or proxy by simply 
eliminating the prohibition on such increases for all the MAFMC’s managed stocks.16    
 
Removing the prohibition on increasing ABC in the absence of an OFL (or a proxy) is a 
substantive change that could allow ABC’s to be promulgated for Level 4 stocks that fail to 
properly account for scientific uncertainty.  By definition, to prevent overfishing, ABCs must be 
set relative to OFL.  The Magnuson-Stevens Act requires that ACLs be set at a level that ensures 
that overfishing does not occur and that SSCs recommend ABCs that properly account for 
scientific uncertainty.17  The National Standard One guidelines require an ABC that accounts for 
scientific uncertainty relative to its estimate of OFL, and any other scientific uncertainty in the 
ABC control rule.18  The guidelines also make the application of a risk policy a required 
component of an ABC control rule.19  The Omnibus Amendment requires that “ABC 
recommendations should be more precautionary as an assessment moves from level 1 to level 
4.”20  Because ABC is an offset from OFL accounting for scientific uncertainty, it is impossible 
to make any scientific statement about the probability (or risk) of overfishing without an OFL or 
a proxy and ABC remains logically undefined.  In our view this action is more than a mere 
clarification of the risk policy and has been incorrectly identified as “administrative.”21  Adding 
the “flexibility” to indefinitely delay setting an OFL (or an OFL proxy) defeats the purpose of 
these provisions, and increases the likelihood that overfishing will occur and that overfished 
stocks will not be rebuilt. 

                                                      
13 16 U.S.C. § 1853(a)(15).  
14 76 Fed. Reg. 60607; 50 CFR § 648.21(b).   
15 See 77 Fed. Reg. at 16475. 
16 See audio of February 15, 2012 MAFMC Meeting, available at: http://www.mafmc.org/actions/audio/2012-
02/021512_%282%29_Omnibus%20Framework_Supplemental%20EA.mp3; see also Framework Adjustment 6, § 
4.0 at p. 3.  
17 16 U.S.C. §§ 1852(g)(1)(B), (E); 1853(a)(15).  
18 See 50 C.F.R. § 600.310(f)(2)(ii), (iii); see also § 600.310(f)(1) (“Control rules should be designed so that 
management actions become more conservative as biomass estimates, or other proxies, . . . decline and as science 
and management uncertainty increases.”).   
19  See 74 Fed. Reg. 3178, 3192 (Jan. 16, 2009) (Response to Comment 42: “The SSC must recommend an ABC to 
the Council after the Council advises the SSC what would be the acceptable probability that a catch equal to the 
ABC would result in overfishing. This risk policy is part of the required ABC control rule.”). 
20 Omnibus Amendment, § 5.2.1 at p. 45. 
21 See Framework Adjustment 6 § 7.0 Supplemental Environmental Impacts, at p. 5 (“the actions proposed in this 
SEA are administrative and have no direct impacts on the valued ecosystem components”).  
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Further, because proposed Alternative 2 represents a significant departure from the Council’s 
stated tolerance for the risk of overfishing adopted in the Omnibus Amendment, a framework 
adjustment is inappropriate.  The selection of preferred alternatives was “the culmination of over 
three years of Council discussion at Council meetings, Council workshops, and Committee 
meetings.”22  The measure in question was selected for final implementation from among several 
other possible options for addressing situations where the Council lacked an OFL or its proxy, 
and was based on comprehensive discussions about the Council’s risk policy and its tolerance for 
overfishing.  It was ultimately approved by NMFS.  Although the implementing regulations 
provide that the Council’s risk policy may be modified through a framework adjustment, it states 
that “significant departures from previously contemplated measures or that are otherwise 
introducing new concepts may require amendment of the FMP instead of a framework 
adjustment.”23  
 

Best Available Science Does Not Support an Increase in ABC for 
Butterfish in the Absence of an OFL 

 
The Herring Alliance raised objections to the previously proposed 100% increase in the ABC for 
butterfish on at least two prior occasions.24  The previous letters outlined that: (1) the proposed 
butterfish ABC increase for the 2012 fishing year of 100% violated the ACL and AM measure 
requirements of the Magnuson-Stevens Act as well as the regulations implementing the Omnibus 
Amendment; (2) the best available science did not support a 100% increase in ABC; (3) a 10% 
buffer between ABC and the annual catch target could not properly account for the management 
uncertainty in this fishery due to the high level of discard mortality and low levels of observer 
coverage necessary to accurately estimate this mortality, and (4) butterfish’s role as forage25 in 
the ecosystem was not taken into account as the National Standard One guidelines require.26  If 
Framework Adjustment 6 is approved an unrestricted increase in the butterfish ABC would be 
allowed even in the absence of an OFL.  Re-proposal of the 100% increase is not justified by the 
best available science, would fail to ensure overfishing is prevented, and may delay rebuilding27 

                                                      
22 Omnibus Amendment, § 4.5 Selection of the Council Preferred Alternatives (April 2011), at p. 41.   
23 50 CFR § 648.25. 
24 The June 10, 2011 Letter from Earthjustice on behalf of the Herring Alliance to Richard Robins, and the  
November 19, 2011 Letter from Herring Alliance to Patricia Kurkul on the Proposed Rule for the 2012 MSB 
specifications, discussing best available science, are attached  to this letter.  
25 Recent science on forage fish dictates increased precaution in setting catch limits (Biomass > BMSY) and has lead 
the Marine Stewardship Council to adopt new standards for certification of low trophic level species like butterfish.  
See Smith ADM et al 2011. Impacts of Fishing Low–Trophic Level Species on Marine Ecosystems. Science 333 
(6046): 1147-50; Curry PM et al 2011 Global Seabird Response to Forage Fish Depletion—One-Third for the Birds.  
Science 334: 1703-6; See MSC clarifies precautionary requirements for low trophic level fisheries at 
www.msc.org/newsroom/news/msc-clarifies-precautionary-requirements-for-low-trophic-level-fisheries-seeking-
certificatio. Both scientific papers are attached to this letter.     
26 50 CFR 600.310(e)(3)(iii)(C), (iv)(C). 
27 The Butterfish Rebuilding Program is found in Amendment 10 to the MSB FMP; Final Rule, 75 Fed. Reg. 11441 
(Mar. 11, 2010).  Butterfish are in the third year of a five year plan.  The Magnuson-Stevens Act requires that the 
rebuilding period “be as short as possible, taking into account the status and biology of any overfished stocks of fish, 
the needs of fishing communities, . . . , and the interaction of the overfished stock of fish within the marine 
ecosystem.” 16 U.S.C. § 1854(e).  The Final Rule for the Omnibus states “[i]n instances where the rebuilding plan 
risk policy and general risk policy result in different approaches and potential ABCs, the SSC will forward the lower 
of the two resulting ABCs to the Council as a more risk averse approach.” 76 Fed. Reg. 60607.  We have found no 
evidence that the rebuilding plan for butterfish was considered during the most recent specifications process.   
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this stock in as short a time period as possible. 
 
The SSC has identified numerous sources of scientific uncertainty for butterfish, and listed the 
following as “[t]he most significant sources of scientific uncertainty associated with 
determination of OFL and ABC:   
 

 Discards imprecisely estimated; 
 Survey indices, except for the NEFSC fall survey 
 Model-based estimates of biomass and F are generally imprecise; 
 Survey efficiency and stock area coverage;  
 High natural mortality; 
 Possible low survey catchability (pelagic fish; forms dense schools, not uniformly 

distributed);  
 Conflicting trends among surveys;  
 No accepted reference points; and  
 Probable large role of environmental drivers (including predation).”    

 
See May 27, 2011 Memorandum (Report of May 2011 Meeting of the MAFMC Scientific and 
Statistical Committee), at p. 5 (emphasis in original).  
 
This list highlights the impoverished state of the data for butterfish. Yet, the rationale previously 
provided for the recommendation to double the 2011 ABC for butterfish for 2012 was that 
survey indices “appear” to be stable or increasing, “anecdotal observations” of increased 
abundance as describe in an AP report, and that fishing mortality “appears” to be low when 
compared to natural mortality. Id.  The ABC recommendation also relied heavily on NOAA 
Technical Memorandum NMFS-SEFSC-616 (ORCS Report (Berkson, et al)) 28 for justification 
because the butterfish stock was considered lightly exploited. Id.  However, the authors of the 
ORCS report recommend, even in the case of lightly exploited stocks, that management 
objectives should “maintain current catch levels or allow for limited increases in catch.”29  For 
example, if lightly exploited, the catch statistic may be doubled to produce an OFL, with ABC 
then set as a percentage of OFL (e.g., ABC=.75 x OFL).  Therefore, the methodology provided 
in the report cannot be interpreted as supporting a 100% increase in ABC in the absence of an 
OFL.  The sources of scientific uncertainty remain unresolved, the Council provided insufficient 
justification for the proposed increase in its 2012 butterfish specifications, and NMFS properly 
rejected the proposed increase in ABC for butterfish.30    
 
The facts described in detail in our previous correspondence and referenced here still apply.  
With a new stock assessment at least a year away, and no date certain for accepted biological 
reference points, any use of Framework Adjustment 6 to allow an increase in the ABC of this 
overfished stock31 in the absence of an OFL would ignore the best available science and fail to 

                                                      
28 NOAA Technical Memorandum NMFS-SEFSC-616 (Calculating Acceptable Biological Catch For Stocks That 
Have Reliable Catch Data Only).  See attached Nov. 19, 2011 Letter from Herring Alliance at pp. 4-5.    
29 ORCS Report, Table 3 at 36. 
30 77 Fed. Reg. at 16475. 
31 See http://www.nmfs.noaa.gov/sfa/statusoffisheries/SOSmain.htm.   
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comply with the Magnuson-Stevens Act’s mandate to prevent overfishing and rebuild stocks in 
as short a time period as possible 
 

Conclusion 
 
While it is difficult to assign risk in data-poor situations, increasing catch in the face of increased 
uncertainty is contrary to the mandates of the Magnuson-Stevens Act, its National Standards and 
the National Standard One guidelines, and the MAFMC’s Omnibus Amendment to end 
overfishing.  The SSC has the ability to identify an OFL (or proxy) for butterfish, as it did, for 
example, for spiny dogfish - another stock with significant sources of scientific uncertainty in its 
assessment.32  Working expeditiously to develop OFLs or OFL proxies for all Level 4 species is 
a better approach to the identified problems than gutting a backstop provision in the Omnibus 
Amendment specifically designed to prevent overfishing in the Council’s most vulnerable FMP.   
 
The Herring Alliance appreciates the Council’s prior efforts to end overfishing and urges you to 
adopt Alternative 1, so that ABC will continue to be set relative to OFL and properly account for 
scientific uncertainty.  This no action alternative will provide greater benefit to the resources and 
a broader set of stakeholders.  The Herring Alliance and its members welcome the opportunity to 
continue to work with the MAFMC on this important issue.   
  
Sincerely, 
 
/s/ Erica Fuller____ 
Erica Fuller 
Roger Fleming 
Earthjustice 
 
On behalf of the Herring Alliance 
 
Cc:  Daniel Morris, Acting Regional Administrator, Northeast Region 
 Joel MacDonald, NOAA General Counsel 
 George Darcy, Assistant Regional Administrator, Northeast Region 
 
 

                                                      
32 See September 15, 2011 Staff Memorandum to SSC (Spiny Dogfish ABC and Management Measures for 2012), 
at p. 4 (“For the current 2011 fishing year, the Council’s SSC rejected the established Fmsy proxy as the basis for 
OFL (see Attachment B) and instead used F =0.207, the F-target at the time, to set OFL at 20,267 mt (44.681 M lb). 
In determining ABC, the SSC applied a P* of 0.35 and 75% CV for OFL and noted that the result was nearly 
equivalent to a simple calculation of 75% of OFL, specifically ABC2011 = 15,200 mt (33.510 M lb”); see also 
September 26, 2011 Memorandum from John Boreman, Ph.D to Richard Robins regarding Report of September 
2011 Meeting of the MAFMC Scientific and Statistical Committee, at pp. 2-3. 



Herring Alliance Member List    
 
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  
 
Conservation Law Foundation 
Boston, Massachusetts 
www.clf.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  
 
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 
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Herring Alliance Member List    
 
Greenpeace 
Washington, DC 
www.greenpeace.org  
 
Ipswich River Watershed Association 
Ipswich, Massachusetts 
www.ipswichriver.org  
 
Island Institute  
Rockland, Maine 
www.islandinstitute.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  

Mystic River Watershed Association 
Arlington, Massachusetts 
www.mysticriver.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  
 
Parker River Clean Water Association 
Byfield, Massachusetts 
www.businessevision.info/parker_river 
 
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 
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creasing demands of supporting and moving
greater weight on land and the benefits of having
more upright toe bones but directing some loads
away from the toes with the predigits and fat
pad, which resulted in the peculiar compromise
that persists in the feet of extant elephants.

The recognition of elephant predigits as en-
larged sesamoids that perform digit-like functions
fuels inspiration for examining the evolution of
foot function, terrestriality, and gigantism in other
lineages. Sauropod dinosaurs had expansive foot
pads, particularly in their pedes (24); however,
no evidence of predigits has been found. Con-
sidering that the predigits form on the medial
border of the feet, they would tend to be lost if
digit I is lost or reduced, as it was in early peris-
sodactyls and artiodactyls. This loss might limit
foot pad expansion and thereby explain why
rhinos and hippos seem to lack predigits [but see
(18) for a possible rudimentary pollex in hippos]
and have less expanded foot pads than elephants
do (8). Regardless, the previously misunderstood
and neglected predigits of elephants now deserve
recognition as a remarkable case of evolutionary
exaptation (4), revealing how elephants evolved
their specialized foot form and function.
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Global Seabird Response to Forage
Fish Depletion—One-Third for the Birds
Philippe M. Cury,1* Ian L. Boyd,2* Sylvain Bonhommeau,3 Tycho Anker-Nilssen,4

Robert J. M. Crawford,5 Robert W. Furness,6 James A. Mills,7 Eugene J. Murphy,8

Henrik Österblom,9 Michelle Paleczny,10 John F. Piatt,11 Jean-Paul Roux,12,13

Lynne Shannon,14 William J. Sydeman15

Determining the form of key predator-prey relationships is critical for understanding marine
ecosystem dynamics. Using a comprehensive global database, we quantified the effect of
fluctuations in food abundance on seabird breeding success. We identified a threshold in prey
(fish and krill, termed “forage fish”) abundance below which seabirds experience consistently
reduced and more variable productivity. This response was common to all seven ecosystems and
14 bird species examined within the Atlantic, Pacific, and Southern Oceans. The threshold
approximated one-third of the maximum prey biomass observed in long-term studies. This
provides an indicator of the minimal forage fish biomass needed to sustain seabird
productivity over the long term.

Public and scientific appreciation for the
role of top predators in marine ecosystems
has grown considerably, yet many upper

trophic level (UTL) species, including seabirds,
marine mammals, and large predatory fish, re-
main depleted owing to human activities (1–4).
Fisheries impacts include direct mortality of ex-
ploited species and the more subtle effects of
altering trophic pathways and the functioning of
marine ecosystems (5). Specifically, fisheries for
lower trophic level (LTL) species, primarily small

coastal pelagic fish (e.g., anchovies and sar-
dines), euphausiid crustaceans (krill), and squid
(hereafter referred to as “forage fish”), threaten
the future sustainability of UTL predators in
marine ecosystems (6, 7). An increasing global
demand for protein and marine oils contributes
pressure to catch more LTL species (8). Thus,
fisheries for LTL species are likely to increase
even though the consequences of such activity
remain largely unknown at the ecosystem level. It
remains challenging, however, to assess fishing

impacts on food webs because numerical re-
lationships between predators and prey are often
unknown, even for commercially valuable fish
(9, 10). Ecosystem models and ecosystem-based
fisheries management, for which maintaining
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predator populations is an objective (2, 11, 12),
will remain controversial until these relationships
are more fully quantified.

To improve our understanding of the effects
of LTL fisheries on marine ecosystems, more
information on predator-prey relationships across
a range of species and ecosystems is required (6).
Seabirds are conspicuous members of marine
ecosystems globally. Many aspects of seabird
ecology have been measured consistently for dec-
ades, encompassing ecosystem change at mul-
tiple scales (13). Substantial long-term data sets
on seabird breeding success have been compiled
for many taxa in several marine ecosystems
around the world (14–16), but for relatively few
has independent information on prey availability
been obtained concurrently. For those where prey
data are available, temporal covariance in pred-
ators and their prey suggests that seabirds can be
used as indicators of forage fish population
fluctuations (7, 16, 17). Here, we used data
collected contemporaneously over multiple dec-
ades from seabirds and forage fish to test the
hypothesis that the form of the numerical
response between seabird breeding success and
forage fish abundance is consistent across species
and ecosystems. We used data from seabird
species that have strong dietary dependencies on
forage fish prey and where the time series for
both the predator and the prey have high spatial
and temporal congruence. We compiled data from
19 time series covering seven marine ecosys-
tems, nine sites, and 14 seabird species and their
major prey (Fig. 1 and table S1). The data set in-
cluded 438 data points spanning 15 to 47 colony-
years per breeding site (table S1). The abundance
of principal prey for each seabird species was
estimated independently of the data collected from
the birds, usually as part of population assess-
ments conducted in support of fisheries manage-
ment (table S1).

To examine empirical relationships between
seabird breeding success and prey abundance, we
used nonparametric statistical methods that fa-
cilitate nonlinear modeling by making no a priori
assumptions about the form of the relationships
(generalized additive models, or GAMs). Initial-
ly, each time series (seabird breeding success and
prey abundance) was normalized by expressing
the measurements as the number of standard de-
viations from the mean; this enables robust com-
parisons across species and ecosystems. Once
the numerical relationship was established, we
used a change-point analysis (sequential t tests
that find the most likely point at which the slope
of breeding success changes in relation to prey
abundance) to identify thresholds within non-
linear relationships (18) (Fig. 2A). A bootstrap
analysis was used to calculate confidence inter-
vals of the threshold, and the variance in seabird
breeding success was calculated for each prey
abundance class. Last, a selection of a priori
parametric models ranging from linear, sigmoid,
asymptotic, to hierarchical (table S2) was fitted to
the general relationship. The most parsimonious

model was then used to fit the relationship be-
tween seabird breeding success and forage fish
population size for each ecosystem (pooling all
species) and each seabird species (pooling all
ecosystems).

Seabird breeding success showed a nonlinear
response to changes in prey abundance (Fig. 2A).
The threshold at which breeding success began to
decline from the asymptote was not significantly
different from the long-term mean of prey abun-
dance (range –0.30 and +0.13, standard deviation
of the mean, Fig. 2A). The threshold was 34.6%
(95% confidence interval 31 to 39%), or approx-
imately one-third of the maximum observed prey
abundance. The coefficient of variation between
the different thresholds among species and eco-
systems was 28% (table S1). All time series were
of sufficient duration to identify the threshold
(detection is possible after 13 years of observation,
fig. S1) and the maximum biomass (detection
is possible after 11 years, fig. S2). Variance in
breeding success increased significantly (F test,
P < 10−4) below the threshold of prey abun-
dance (Fig. 2B). Fitting parametric models to
individual responses showed a similar inflection
point and similar asymptotic values across eco-
systems and species (Figs. 2, C and D, and 3),
indicating that the functional form was a general
feature of the seabird–forage fish relationship.

The asymptotic form of the relationship
between seabird breeding success and forage

fish abundance has been reported previously
(15, 16, 19–24), but the common scaling across
species and ecosystems and the consistency of
threshold values are new observations. The glob-
al pattern shows a threshold below which the
numerical response declines strongly as food
abundance decreases and above which it reaches
a plateau and does not change even as food abun-
dance increases. This pattern is apparently ro-
bust to the varying life-history strategies, habitat
preferences, and population sizes of the seabird
species considered. Nonetheless, we acknowl-
edge that a range of factors may interact to
weaken or possibly accentuate the relationship
between seabird breeding performance and prey
species abundance. Alternative drivers of change
in breeding success include changes in habitat
characteristics or predation pressures, or com-
plex intercolony dynamics. Predators may also
show more or less capacity to switch to alterna-
tive prey items, which may buffer productivity
against declines in any single prey species (25).

Periods of consistently high or low breeding
success, or occasional complete breeding fail-
ures, are normal in seabirds, and most species are
adapted to fleeting anomalous environmental
conditions. However, chronic food scarcity, as
potentially defined by prey abundance below the
threshold described here for seabirds, will com-
promise long-term breeding success, and this
may affect the trajectory of their populations.

Fig. 1. Map of the distribution of seabird and prey species considered in our analysis.
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Fig. 2. (A) Relationship between normalized annual
breeding success of seabirds and normalized prey
abundance. Each data point from all the time series
was plotted with the predictions of a generalized
additive model (GAM) (solid line). The gray area
represents the 95% confidence interval of the fitted
GAM. The threshold in the nonlinear relationship
(black solid vertical line) and its 95% confidence
interval (black dashed vertical lines) were detected
from a change-point analysis. (B) Change in
variance across the range of normalized food
abundance ranging from –1.5 to 2 standard
deviations in eight classes. Variance below the
threshold was 1.8 times higher than above it. (C
and D) Similar relationships were present when
data were pooled (C) for species within ecosystems
and (D) for species pooled among ecosystems using
the best-fitting asymptotic model (table S2). The
Arctic Tern (not shown) model fit was not significant
(table S1). The colors in (A) and (C) represent the
data set for each ecosystem and in (D) for each
seabird species.

-2 -1 0 1 2 3

-2

-1

0

1

2

N
o

rm
al

iz
ed

 s
ea

b
ir

d
 b

re
ed

in
g

 s
u

cc
es

s
(n

u
m

b
er

 o
f 

fl
ed

g
lin

g
s 

p
er

 p
ai

r)

Normalized prey abundance
(biomass in tonnes or density)

-1-2 0 1 2 3

-2

-1

0

1

2

N
o

rm
al

iz
ed

 s
ea

b
ir

d
 b

re
ed

in
g

 s
u

cc
es

s
(n

u
m

b
er

 o
f 

fl
ed

g
lin

g
s 

p
er

 p
ai

r)

Normalized prey abundance
(biomass in tonnes or density)

Norwegian Sea
North Sea
Gulf of Alaska
California Current
Benguela Current
New Zealand
Scotia Sea

1. Gentoo Penguin
2. Cape Gannet
3. African Penguin
4. Parasitic Jaeger
5. Great Skua
6. Black-legged Kittiwake

7. Northern Fulmar
8. Shag
9. Common Murre
10. Red-billed Gull
11. Rhinoceros Auklet
12. Pigeon Guillemot
13. Atlantic Puffin

-1.5

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

-1.0 -0.5 0.0

Normalized prey abundance
(biomass in tonnes or density)

V
ar

ia
n

ce
 o

f 
se

ab
ir

d
 b

re
ed

in
g

 s
u

cc
es

s

Threshold value 
as identified 
in the global 
analysis

0.5 1.0 1.5 2.0-2 -1 0 1 2 3

-3

-2

-1

0

1

2

3

N
o

rm
al

iz
ed

 s
ea

b
ir

d
 b

re
ed

in
g

 s
u

cc
es

s
(n

u
m

b
er

 o
f 

fl
ed

g
lin

g
s 

p
er

 p
ai

r)
Normalized prey abundance

(biomass in tonnes or density)

Norwegian Sea
North Sea
Gulf of Alaska
California Current
Benguela Current
New Zealand
Scotia Sea

13

4 3
6

1

2

5 9
810 7

12

11

A B

C D

Normalized prey abundance (biomass in tonnes or density)

N
o

rm
a

li
ze

d
 s

e
a

b
ir

d
 b

re
e

d
in

g
 s

u
c

c
e

s
s

 
(n

u
m

b
e

r 
o

f 
fl

e
d

g
li

n
g

s
 p

e
r 

p
a

ir
)

Fig. 3. Relationship between normalized annual breeding success of pooled seabird species and normalized prey abundance for the seven different
ecosystems using the most parsimonious asymptotic model (table S2).
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Indeed, food scarcity can also reduce adult sur-
vival in seabirds (26), with immediate population-
level impacts. Whether caused by persistent
overfishing, or directional or stochastic environ-
mental change that reduces ecosystem carrying
capacity, recruitment and survival will probably
have thresholds of prey abundance shifted to the
left of that for breeding success (15, 16). Con-
sequently, the threshold for breeding success is
likely to provide a precautionary guideline to what
level of food reduction might seriously impact
seabird populations.

The threshold defined by our study suggests
that if management objectives include balancing
predator-prey interactions to sustain healthy UTL
predator populations and ecosystem functions
(2), a practical indicator would be to maintain
forage fish biomass above one-third of the max-
imum observed long-term biomass. The applica-
tion of such a management guideline will depend
upon local circumstances, such as the need to
implement spatial management around breeding
colonies or the conservation status of species (27).
Although we cannot assume similarity between
all taxa in the value of the predator-prey threshold,
our study demonstrates consistency among a broad
range of seabirds. There is also evidence that
somemarinemammals and predatory fish share the
general form of the relationship (17, 19, 25, 28).

Tuning management goals to ensure sufficient
biomass of forage fish for seabird reproduction
may be a useful step toward ensuring sustainabil-
ity of predator-prey interactions for other, less
well-studied predators inmarine ecosystems. Even
for predators not showing high dependency on
exploited species, this is likely to provide a pre-
cautionary step. The “one-third for the birds”
guiding principle could be applied widely to help

manage forage fisheries to benefit ecosystem re-
silience. Indeed, predator responses of this type
are already included in some specific manage-
ment systems (29). Although such a guideline
might be difficult to consider for new fisheries,
where there are few data to determine the max-
imumbiomass,most of the economically important
coastal pelagic fish populations have sufficient
data to define the threshold in many ecosystems
(e.g., in the Benguela, California, and Humboldt
Currents) (figs. S1 and S2).

The generality of the asymptotic form of the
predator-prey relationship suggests that it is
rooted in fundamental life history and ecological
theory (e.g., demographic trade-offs and func-
tional responses). In a practical context, “one-
third for the birds” is a simple, empirically derived
guiding principle that embraces the ecosystem
approach to management aimed at sustaining the
integrity of predator-prey interactions and marine
food webs for the benefit of both natural pred-
ators and humans.
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Mouse B-Type Lamins Are Required
for Proper Organogenesis But Not by
Embryonic Stem Cells
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B-type lamins, the major components of the nuclear lamina, are believed to be essential for
cell proliferation and survival. We found that mouse embryonic stem cells (ESCs) do not need
any lamins for self-renewal and pluripotency. Although genome-wide lamin-B binding profiles
correlate with reduced gene expression, such binding is not directly required for gene silencing in
ESCs or trophectoderm cells. However, B-type lamins are required for proper organogenesis.
Defects in spindle orientation in neural progenitor cells and migration of neurons probably cause
brain disorganizations found in lamin-B null mice. Thus, our studies not only disprove several
prevailing views of lamin-Bs but also establish a foundation for redefining the function of the
nuclear lamina in the context of tissue building and homeostasis.

The major structural components of the
nuclear lamina found underneath the in-
ner nuclear membrane in metazoan nuclei

are type V intermediate filament proteins called

lamins (1).Mammals express both A- and B-type
lamins encoded by three genes, Lmna, Lmnb1,
and Lmnb2. Lmnb1 and Lmnb2 express lamin-
B1 and -B2, respectively. Lmnb2 also expresses

lamin-B3 through alternative splicing in testes.
Mutations in lamins have been linked to a num-
ber of human diseases referred to as laminopa-
thies (2), although the disease mechanism remains
unclear. A-type lamins are expressed only in a
subset of differentiated cells and are not essential
for basic cell functions (3, 4). By contrast, at least
one B-type lamin is found in any given cell
type. Because numerous functions, including
transcriptional regulation, DNA replication, and
regulation of mitotic spindles, have been as-
signed to B-type lamins, they are thought to be
essential for basic cell proliferation and survival
(1, 5–8).
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-3, into which the fluorescent proteins enhanced
green fluorescent protein (EGFP) or mCherry
were introduced to distinguish between the two
cell lines. These cells were sparsely cultured to
allow the formation of independent colonies.
When their colony edges came into contact with
one another, their boundaries were examined.
Cells expressing identical nectin types did not
intermingle at the border, whereas those express-
ing nectin-1 and -3 mutually invaded the counter
colony, resulting in the formation of a mosaic
pattern (Fig. 4, A to E, and fig. S6). We also per-
formed time-lapse video microscopy using a
coculture of MDCK cells expressing nectin-1 or
-3 (N1- and N3-MDCK cells). In the supporting
movie (movie S1 and Fig. 4E), one N1-MDCK
cell (arrowhead) initially adhered to one of a pair
of N3-MDCK cells (asterisks); subsequently, the
former cell invaded the space between the two
N3-MDCKcells. As a result, N1- andN3-MDCK
cells were rearranged into a mosaic pattern. Sim-
ilar behavior of cells was repeatedly observed in
multiple experiments.

Thus, we propose that the heterophilic in-
teractions between nectin-1 and -3 are critical
for establishing the checkerboard-like pattern
of hair cells and supporting cells. The molec-
ular interaction between nectin-1 and -3 is the
strongest of all possible combinations of the
three nectins, which is likely to be responsible
for the checkerboard-like assembly of these
cells (Fig. 4F), as predicted by the mathemat-
ical model (8). The loss of nectin-3 removed such
biased cell-cell adhesion, leading to cell rear-
rangement, including attachments between hair
cells (Fig. 2D), as explained by the differential
adhesiveness hypothesis (18). Nectin-1 KO mice
displayed milder phenotypes. In these mice, the
relatively strong interaction between nectin-3
and -2 probably retained the adhesion between
hair cells and supporting cells; on the other hand,
the adhesion between supporting cells should
have been enhanced as a result of the redistri-
bution of nectin-3 to these sites. These combi-
natory situations probably suppressed adhesion
between hair cells (Fig. 4F). In nectin-2 KO mice,
the heterophilic interactions between nectin-1
and -3 persisted; this explains the absence of a
phenotype in these mice. In the absence of
nectins, the cell junctions were not disrupted.
This is most likely due to the coexpression of
classic cadherins in the auditory epithelia. Hair
cells and supporting cells are thought to be seg-
regated through the process of lateral inhibi-
tion mediated by Notch-Delta signaling (4, 19),
and such processes themselves might contribute
to the spatial separation of these cells (20–22).
However, genetic inactivation of Notch signal-
ing does not impair the checkerboard-like pat-
tern, although it does result in an increase in
the number of hair cells (4). This suggests that
lateral inhibition is insufficient to create the
checkerboard-like cellular pattern, stressing the
importance of nectins in this patterning process.
It is of note that heterophilic interactions be-

tween Hibris and Roughest, other members
of the immunoglobulin superfamily, also con-
tribute to the cell arrangement in the Drosophila
eye (23, 24), suggesting that similar mecha-
nisms are conserved for cellular patterning across
species.
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Impacts of Fishing
Low–Trophic Level Species on
Marine Ecosystems
Anthony D. M. Smith,1* Christopher J. Brown,2,3 Catherine M. Bulman,1

Elizabeth A. Fulton,1 Penny Johnson,1 Isaac C. Kaplan,4 Hector Lozano-Montes,5

Steven Mackinson,6 Martin Marzloff,1,7 Lynne J. Shannon,8

Yunne-Jai Shin,8,9 Jorge Tam10

Low–trophic level species account for more than 30% of global fisheries production and
contribute substantially to global food security. We used a range of ecosystem models to
explore the effects of fishing low–trophic level species on marine ecosystems, including marine
mammals and seabirds, and on other commercially important species. In five well-studied
ecosystems, we found that fishing these species at conventional maximum sustainable yield
(MSY) levels can have large impacts on other parts of the ecosystem, particularly when they
constitute a high proportion of the biomass in the ecosystem or are highly connected in the
food web. Halving exploitation rates would result in much lower impacts on marine ecosystems
while still achieving 80% of MSY.

Concerns about the trophic impact of har-
vesting marine species were recognized
more than three decades ago (1). Despite

recent successes in reducing exploitation rates in
some marine ecosystems (2), concerns remain
over the effects of fishing on the structure and
function of marine ecosystems (3, 4).

Low–trophic level (LTL) species in marine
ecosystems comprise species that are generally
plankton feeders for the larger part of their life

cycle. They are often present in high abundance
and tend to form dense schools or aggregations.
They include small pelagic “forage” fish such as
anchovy, sardine, herring, mackerel, and capelin
but also invertebrate species such as krill. Hu-
mans harvest across the trophic levels in marine
food webs, and landings of LTL species have
been increasing generally in proportion with
global catches (5). Forage fish account for over
30% of global fish landings, most of which is
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now used for fishmeal production as feed for
livestock industries and aquaculture rather than
being consumed directly (6). However, LTL spe-
cies also contribute directly to food security in
many developing countries, and between 10
and 20% of global landings are consumed di-
rectly by humans (7). One species alone, Peru-
vian anchovy, contributes up to 50% of global
landings used for fishmeal production. Driven by
global markets for fertilizer, animal feed, and
increases in the production of seafood from
aquaculture, demand for fishmeal continues to
increase (8).

LTL species play an important role in marine
food webs because they are the principal means
of transferring production from plankton to larger
predatory fish and to marine mammals and sea-

birds. Several studies have raised concerns about
the impacts on seabirds of local depletion of
forage fish [anchovy in Perú (9), sand eels in the
North Sea (10), and anchovy and sardines in
South Africa (11)]. Similar concerns have been
raised about the prospects of a large increase in
catch of krill in the Southern Ocean and its po-
tential impact on recovery of depleted marine
mammals such as whales (12). Of particular con-
cern are “wasp waist” systems, where a large part
of the plankton production is funnelled through a
small number of LTL species to higher trophic
levels (13, 14).

Although studies in individual ecosystems
have raised concerns about the ecological effects
of fishing LTL species, there has been no sys-
tematic attempt to examine and summarize what
these broader effects might be or under what cir-
cumstances various effects might be expected to
arise. In this study, we used ecosystem models in
five well-studied regions to examine systemic ef-
fects of fishing LTL species. The regions include
three eastern boundary current ecosystems—
the northern Humboldt, the southern Benguela,
and the California current—and two systems less
dominated by upwelling, including the North Sea
and the southeast Australian shelf and conti-
nental slope (Fig. 1). To avoid conclusions being
dominated by structural assumptions in partic-
ular types of model, we used three different eco-
system models to explore the responses: Ecopath
with EcoSim (EwE) (15, 16), OSMOSE (17, 18),
and Atlantis (19, 20). For each ecosystem and
model, we selected up to five LTL species or
groups and subjected them one by one to a range
of fishing pressures, resulting in depletion levels

relative to unfished biomass from zero (no
fishing) to 100% (extirpated). The LTL species
selected included some that are currently fished
(such as anchovy) and others that are not cur-
rently exploited in those ecosystems (such as
krill and mesopelagic fishes). We did not in-
clude harvested shellfish such as scallops and
prawns, notwithstanding their commercial impor-
tance (21), because most of the models did not
resolve these species well. Impacts on other eco-
logical groups in the ecosystem were measured
relative to biomass levels of those groups pro-
duced by simulations in which the focal LTL
species was unfished, and all other groups were
fished at current levels. Details of the ecosys-
tems, models, groups, and experiments are pro-
vided in (22).

We found widespread impacts of harvesting
LTL species across the ecosystems and LTL spe-
cies selected (Fig. 2). The percent of ecological
groups exhibiting effects greater than 40% in-
creased with the level of depletion of the LTL
species, but the extent of impact also varied
across LTL species. Impacts on other ecological
groups were both positive and negative (fig. S1),
ranging up to very severe impacts for some
groups (>60% change in biomass) even at rel-
atively low levels of depletion (25% below un-
fished levels—that is, biomass reduced to 75% of
unfished levels) of the LTL species. Negative im-
pacts (reductions in abundance) tended to pre-
dominate for marine mammals and seabirds,
although the majority of impacts on such groups
were small. Some commercial species could also
be negatively affected, although again impacts
on most commercial species were small. Results

Fig. 1. Global map showing location of study ecosystems. From left to right
are the California current, northern Humboldt, North Sea, southern Benguela,
and southeast Australia. Graph shows trend in landings of forage species from

1950 to 2009. [Source: Sea Around Us Project, www.seaaroundus.org/global/
1/3.aspx. Images of forage fish are copyright Casson Trenor, 2010, at www.
sustainablesushi.net]
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were generally robust to the three types of model
used in the analysis (fig. S2).

The variation in impact of harvesting different
LTL species has potentially important manage-
ment implications; large impacts may require a
change in harvest levels, whereas LTL species

with small impacts could be harvested at con-
ventional single-species levels. In each ecosys-
tem, harvesting several of the LTL species was
found to have high impacts, although the species
with high impacts were not always consistent
across ecosystems (Fig. 2). For example, in the

northern Humboldt ecosystem, harvesting ancho-
vy had high impacts, and harvesting sardine had
low impacts, but in the southern Benguela eco-
system, harvesting sardines had the larger impact,
whereas the impacts of fishing both species were
low in the southeast Australian and California
current ecosystems. Impacts of harvesting meso-
pelagic fishes (a group not currently targeted in
any of these ecosystems or generally in global
fisheries) were consistently high across ecosys-
tems, and impacts of harvesting krill (large zoo-
plankton), also not currently exploited in these
ecosystems, also tended to be medium to high.
Fishing sand eels had the highest impact in the
North Sea.

To explain this range of impacts across LTL
species, we looked for more generic properties of
these groups (other than taxonomy) that might
explain and predict the variation. Three potential
predictors were the relative abundance of the
group in the ecosystem (for example, Peruvian
anchovy accounts for up to 35% of the consumer
biomass in the northern Humboldt ecosystem),
the trophic level of the group, and the connec-
tivity of the group in the food web. Trophic level
was not a good predictor of impact, but the other
two factors appear to be important. Abundant
groups have consistently large impacts, whereas
smaller groups can have either small or large im-
pacts (Fig. 3A). There appears to be a threshold
effect for connectance (the proportion of total
trophic connections in the food web for each LTL
species), with species that have a connectance
value greater than ~0.04 having larger impacts
(Fig. 3B). However, factors other than total con-
nectance are likely to be important, including the
presence of groups with trophic niches similar to
those of the exploited species that can dampen
the ecosystem effects of depleting the targeted
species.

There are important tradeoffs to examine in
considering the wider implications of these results
for exploitation of LTL species. In particular, im-
pacts on other parts of the ecosystem will be
smaller at lower exploitation rates, but yields also
will be lower (Fig. 4). There is a tension here be-
tween achieving broader goals of protecting and
maintaining biodiversity (including ecosystem
structure and function) and global food security.
LTL species support the latter both through direct
human consumption and through providing feed
for livestock and aquaculture production. Consid-
erable reductions in impact can be achieved by
moving from exploitation atMSY levels (achieved
at close to 60%depletion levels) to a target of 75%
of unexploited biomass (25% depletion) for an
LTL species, as shown in Fig. 4. The cost of
such a change would be slightly less than 20%
of long-term yield. This target could be achieved
at significantly lower exploitation rates (most-
ly less than half MSY rates) (fig. S3), which
would imply much lower fishing effort and may
be closer to long-term economic optimum levels.
There could also be some benefit of a reduction
in harvest rate of LTL species to yields for other

Fig. 2. Effects of level
of depletion of LTL spe-
cies on the proportion
of other trophic groups
whose biomass varied
by more than 40% rela-
tive to their level where
the LTL species was not
fished. Results are shown
for a variety of LTL spe-
cies fished in each mod-
eled ecosystem.

Fig. 3. Relationships between attributes of depleted LTL species and their ecosystem impact. Impacts
are scored as the rank of the largest effect: rank 1, no change greater than 20% in any other ecological
group; rank 2, no change greater than 60% in any other ecological group; and rank 3, change greater
than 60% in at least one other ecological group. Each point corresponds to one ecosystem, model, and
LTL species. All LTL species are depleted by 60%. (A) Impact of relative biomass of LTL species (biomass
as a percent of total consumer biomass in the ecosystem) on rank of largest effect. (B) Impact of
connectance (proportion of all ecosystem trophic links involving the LTL species) on rank of largest
effect.
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commercially targeted species (fig. S1). Although
we did not explicitly examine multi-species har-
vest strategies, exploitation rates well belowMSY
levels are consistent with previous findings that
lower exploitation rates should be adopted for
most species (2).

These results are based on model predictions.
Each of the models has been validated against
time-series data from well-studied systems, and
additional empirical validation for impacts on
seabirds and marine mammals is provided in
(22). Clearly, the details of which groups respond
to depletion of LTL species is sensitive to both
model parameterization and to choice of model
structure (22). For this reason, we do not consider
that these models should be used to determine
tactical management decisions. However, the over-
all findings reported here are robust to details of
model choice.

The conclusion that lower exploitation rates
are needed for forage species also finds support
from a wider set of model types (23). Spatial
structure in marine ecosystems is an important
factor in species interactions, and local prey de-
pletion may be particularly important for land-
based predators such as penguins and seals (24).
Two of the models used in this study (OSMOSE
andAtlantis) incorporate spatial structure, but not
always at the resolution needed to address such
issues. All of the models incorporate environ-
mental forcing and variability, which is also an
important feature driving the dynamics of many
LTL species (25, 26). The finding that con-
nectance influences which species are likely to
have larger impacts is potentially important,
but although the measure of connectance is easi-
ly derived in models, it may be more difficult
to determine empirically (and the empirical va-
lidity of the indicator would need verification).
Previous studies have shown that the ways in
which species are connected in the food web
can influence system properties (27, 28). Pre-
vious studies have also emphasized that ad-
ditional protection may be needed for forage
species (29).

The exploitation patterns examined in this
study have involved constant fishing mortality
rates. Initial explorations of other forms of
exploitation, including use of biomass thresholds

or “set asides” (biomass levels below which no
exploitation will occur), suggest that lower eco-
logical impacts could be achieved for similar
long-term average yields, but at the cost of high-
er year-to-year variation in catches. Use of such
set asides is already a feature of some LTL fish-
eries, including a 5-million-ton-minimum spawn-
ing stock biomass level for Peruvian anchovy
(30) and 150,000 tons for California sardine
(31). Closed areas are also used in some fish-
eries so as to reduce impacts on predators, such
as closures for sand eels in some parts of the
North Sea to improve the breeding success of
sea birds (32).

Although harvest strategies for LTL species
vary widely, many stocks are currently fished at
levels below the biomass that achieves MSY
(22). The results of this study combined with set
asides and targeted spatial closures should help
inform harvest strategies that achieve ecologi-
cal objectives while ensuring ongoing substantial
yields from LTL groups in support of the on-
going challenge of feeding the global human
population (33).
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Fig. 4. Tradeoff between
yield and ecological im-
pact as level of LTL deple-
tion varies. Yield (blue) is
shown as a proportion of
MSY. Ecological impact
(gray) is measured as the
proportion of other eco-
logical groups whose bio-
mass varied by more than
40%. Shaded zones show
T1.96 times SE. Results
are forall ecosystems,mod-
els, and LTL species.
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Richard B. Robins, Jr., Chairman MAFMC  

Erling Berg, Chairman Squid, Mackerel, Butterfish Committee 

Mid-Atlantic Fishery Management Council 

800 North State St, Suite 201  

Dover, DE  19901 

 

RE: 2012 Specifications for Atlantic mackerel and Butterfish  

 

Dear Mr. Robins and Mr. Berg: 

 

We are writing on behalf of the Herring Alliance regarding the Council’s 2012 specifications for 

Atlantic mackerel and butterfish.  It is the Herring Alliance’s view that the Council must adopt 

Annual Catch Targets (ACT) for these fisheries that are significantly below the Scientific and 

Statistical Committee’s (SSC) recommended Acceptable Biological Catch (ABC) in order to 

appropriately account for uncertainty.  Failing to do so will result in catch limits that are 

inconsistent with the Magnuson-Stevens Act and its National Standard mandates to prevent 

overfishing and set such catch limits and other management measures based on the best available 

science.   

 

We urge you to consider these comments as you set appropriate catch limits for the 2012 fishing 

year and to adjust the process for establishing future specifications in view of the deficiencies 

and recommendations discussed below:   

 

2012 Specifications 

 

1. In the case of mackerel, where there are many biological indications that the stock is 

weak and the potential consequences of overfishing are high, set the ACT substantially 

below the current ABC.  This is warranted considering the low catches during the recent 

three year period (2008-2010) compared to the period just preceding the TRAC
1
 

assessment (2006-2008).  The Monitoring Committee provided solid guidance informed 

by recent catch and other indicators for the mackerel stock, and their advice was to 

establish the ABC (recreational and commercial) at 16,200 mt taking into account low 

catch occurring during the recent period.  The ABC to ACT buffer should be set such that 

total maximum removals in 2012 are approximately equal to the original Monitoring 

Committee recommendation of 16,200 mt.  Alternatively, the ABC to ACT buffer should 

be set greater than 25% based on the Omnibus control rule for level 3 stocks and the 

Omnibus requirement to increase precaution as the tier classification increases. 

2. In case of Butterfish, at a minimum, set the ACT at FY 2011 ABC levels, consistent with 

 the Council’s risk policy. 

                                                 
1
 2010. TRAC. Atlantic Mackerel in the Northwest Atlantic.  TRAC Status Report 2010/01 



 

2 

 

3. Continue annual specifications until NMFS has fully implemented the ACL/AM 

Omnibus and established a fair and balanced process for considering ecosystem and 

ecological information in specifications, as is required under National Standards 1 and 

2.
2
  We strongly oppose a 3-year specification process at this time for mackerel, squid, 

and butterfish considering their status as data poor species, their role in the ecosystem, 

and their short generation times (squid and butterfish).   

 

Improving the Process and Accounting for Uncertainty in Future Specifications:   

 

1. In order for ecological science to be considered in balance with social and economic 

information, the Council should establish an Ecosystem Advisory Panel to develop, with 

guidance from the SSC Ecosystems Subcommittee, a science-based ecosystem AP report 

for next year.  

2. The Council should clearly define the SSC Ecosystems Subcommittee’s role in the 

specifications process, consistent with their terms of reference to “identify and describe 

scientific advice that the Council could use to address and incorporate ecosystem 

structure and function in its fishery management plans (FMPs) and quota specification 

process to ensure that the Council’s management practices effectively account for 

ecological sustainability.” 

3. The Council with its SSC should review standards for the kinds of information upon 

which the SSC shall base its scientific advice to ensure consistency with National 

Standard 2.  AP reports must be held to the same standards of scientific objectivity as the 

other scientific information the SSC uses.  Anecdotal information, lacking analysis and 

review, should not inform or justify the ABC.  

4. The Council should incorporate measures to address catch slippage as discussed on the 

Monitoring Committee call on May 27
th

, and at the May 24
th

 SSC meeting,  in order to 

reduce management, and scientific uncertainty going forward.  

5. As the SSC has endorsed the research recommendations from the TRAC, the Council 

should draft a letter to the Northeast Fisheries Science Center requesting the immediate 

formation of a technical mackerel TRAC Working Group in order to advance and 

monitor progress of TRAC research recommendations. 

 

I. The Council Must Base Its Decisions on the Best Scientific Information Available 

and Set Catch Limits That Ensure Overfishing Does Not Occur   

 

The Magnuson-Stevens Act requires that an FMP shall specify annual catch limits that prevent 

overfishing, and include measures to ensure accountability.
3
  Such catch limits cannot exceed the 

recommendations of the Council’s Science and Statistical Committee (“SSC”), including the 

SSC’s recommendation for the acceptable biological catch (“ABC”).
4
  National Standards One 

and Two (NS1 & NS2) require that “[c]onservation and management measures shall prevent 

overfishing while achieving, on a continuing basis, the optimum yield from each fishery,”
5
 and 

that “[c]onservation and management measures shall be based upon the best scientific 

                                                 
2
 50 CFR § 600.315(e)(1) 

3
 16 U.S.C. §1853(a)(15) 

4
 16 U.S.C. § 1852(g)(1)(B), (h)(6) 

5
 16 U.S.C. § 185l(a)(1) 
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information available,”
6
 The Atlantic Mackerel, Squid & Butterfish (MSB) FMP must be in 

compliance with these provisions of the Magnuson-Stevens Act by 2011.   

 

NMFS’s National Standard One Guidelines provide the Agency’s view of what is required for 

compliance with annual catch limit and accountability measure requirements, including limit and 

target reference points for fisheries.
7
  NS1 Guidelines require an FMP to contain the following 

information for all stocks in the fishery: (1) an ABC control rule; (2) mechanisms for specifying 

ACLs; and (3) accountability measures.
8
  National Standard One guidelines explain that “[a] 

control rule is a policy for establishing a limit or target fishing level that is based on the best 

available scientific information and is established by fishery managers in consultation with 

fisheries scientists.  Control rules should be designed so that management actions become more 

conservative as biomass estimates, or other proxies, for a stock or stock complex decline and as 

science and management uncertainty increases.”
9
  The ABC Control Rule is defined as the 

“specified approach to setting the ABC for a stock or stock complex as a function of the 

scientific uncertainty in the estimate of the [overfishing limit] and any other scientific 

uncertainty.”
10

 NS1 Guidelines require that the recommended ABC must be less than or equal to 

the overfishing limit taking into account scientific uncertainty and uncertainty in other factors 

such as stock assessment results, time lags in updating assessments, and other projections in 

order to be in line with the Act and the National Standard Guidelines.
11

   

 

The ACL/AM Omnibus Amendment (adopted by the MAFMC August 2010) recognizes that the 

status quo for setting ABC Control Rules does not comply with NS 1 Guidelines, and establishes 

a multi-level approach for setting ABCs for each stock based on the overall level of scientific 

uncertainty.  “The ABC recommendations should be more precautionary as an assessment moves 

from level 1 to 4.”
 12

  The Omnibus also contains a risk policy meant to be applied in tandem 

with the control rule methods framework.  This policy is designed to prevent catch limits from 

being increased when there are no criteria available to determine if overfishing will be occurring 

for the upcoming fishing year. In other words, when the risk of overfishing cannot be 

determined, the Council policy is to not increase risk.   

 

II. The Best Available Science Must Be Utilized To Set Appropriate Catch Limits 

(ABCs and ACTs) For Mackerel and Butterfish 

 

Although not final, National Standard 2 guidelines, released in December 2009 and expected to 

be final this summer, define scientific information as factual input, data, models, analyses, 

technical information, or scientific assessments.  Principles for evaluating best scientific 

information must be based on relevance, inclusiveness, objectivity, transparency and openness, 

timeliness, verification and validation, and peer review, as appropriate.  SSC scientific advice 

and recommendations to the Councils based on review and evaluation of scientific information 

                                                 
6
 16 U.S.C. § 1851(a)(2) 

7
 See 74 Fed. Reg. 3178 (Jan. 16, 2009)  

8
 50 C.F.R. § 600.310(c) 

9
 50 C.F.R. § 600.310(f)(1) 

10
 Id. at § 600.310(f)(2)(iii) 

11
 Id. at § 600.310(f)(4)   

12
 Omnibus Amendment, pp. 44-45 
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must meet the guidelines of best scientific information available.
13

   

 

It is our view that the best available science was not appropriately factored into the SSC’s ABC 

recommendations for mackerel and butterfish.  Given the considerations outlined below, it is 

incumbent upon the Council to set ACTs for mackerel and butterfish that are more cautious than 

the ABC recommendations in order account for the significant uncertainty related to these stocks 

and ensure that overfishing of these critical forage stocks is prevented.   

 

A. Forage Stocks Should Be Considered In An Ecological Setting 

 

It should be recognized that each of the four species covered in the MSB FMP plays a critical 

role as forage in the Atlantic marine ecosystems as each are fed upon by a multitude of predators. 

Butterfish, Atlantic mackerel, longfin and shortfin squid form a substantial part of the Northeast 

forage base.  Given the ecological importance of these species, it is regrettable that the SSC’s 

ecologists were not in attendance for ABC deliberations at the May 25
th

 meeting.  Without these 

experts at the table, ecological information in scientific documents as well as stakeholder letters 

and testimony was not given due consideration at that meeting.   

 

Many marine predators in the Northeast switch prey depending upon relative abundance and 

distribution of different forage species. When considering this ecological role, it is clear that 

appropriate catch levels for each of these four species depends upon the abundance of other 

suitable food sources as well as that of predator populations. Although these considerations are 

generally true for all components of the ecosystem, they are especially pronounced where forage 

species are concerned. That is, the condition of the squid, mackerel and butterfish populations 

are not independent.  Furthermore, these populations are not independent of the populations of 

other key forage species on the Northeast Shelf.  One would be hard-pressed to name a major 

Northeast Shelf forage stock that is not significantly depleted, marked by major uncertainty 

about stock condition, or both.  In addition to Mid-Atlantic Council-managed forage stocks, the 

health of Atlantic herring, Blueback herring, Alewife, American shad,  and Atlantic menhaden 

are all of great concern at this time and the ability of many of these stocks to perform their 

ecological role is compromised.   

 

A lack of precautionary protection for mackerel and butterfish may have profound ramifications 

for the future health of these other species.  Likewise the lack of abundant and available 

populations of these other species may render mackerel and butterfish significantly more 

vulnerable to serious stock declines or collapses under these catch recommendations.  

Nevertheless, the SSC and the MAFMC continue to treat these stocks as if there was no 

interaction between them.  Butterfish are overfished according to NOAA and all indications are 

that Atlantic mackerel are overfished even though the status is technically unknown.  The 

failure to acknowledge the ecological role of these forage species, and their potential 

interactions, is not consistent with the best available science on forage fish and ecosystem-

based management.
14

  These deficiencies should be addressed through a Council action 

plan as soon as possible.  

                                                 
13

 Proposed Rule, 74 Fed. Reg. 65724 (Dec. 11, 2009) 
14

 The importance of including predation in fish population models: Implications for biological reference points 

M.C. Tyrrell, J.S. Link, H. Moustahfid,  Fisheries Research 108 (2011) 1–8 ; McLeod, K. L. and H. M. Leslie 

(editors). 2009. Ecosystem-Based Management for the Oceans. Washington, DC: Island Press). 
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B. The Council Should Follow the ABC Control Rule Guidance and Risk Policy 

Established In Its Omnibus Amendment 
 

The Council is proceeding with the 2012 specifications process in anticipation that the ACL/AM 

Omnibus Amendment (Omnibus) will be implemented before next year.
15

  To comply with NS1 

Guidelines, the Omnibus establishes ABC control rules and a risk policy, which are based on 

four levels of overall assessment uncertainty defined by characteristics of the stock assessment.  

Assessments deemed “Level 1” are associated with the least amount of uncertainty; “Level 4” 

assessments are associated with a high degree of uncertainty. The procedure used to determine 

ABCs is different in each level.  In general, a greater amount of precaution must be demonstrated 

for Level 4 ABCs, in comparison to with Levels 1-3 assessment ABCs.
16

 

 

The SSC designated the assessments for butterfish, Atlantic mackerel, longfin squid and shortfin 

squid as “Level 4” because OFLs could not be determined.
17

  In such cases the ABC control rule 

used must be based on biomass and catch history (emphasis added) and the Council’s risk 

policy, which states:  

 

“[I]f no OFL is available (i.e., No FMSY or FMSY proxy provided through the stock 

assessment to identify it) and no OFL proxy is provided by the SSC at the time of ABC 

recommendations, then an upper limit (cap) on allowable increases in ABC will be 

established. ABC may not be increased until an OFL has been identified (emphasis 

added). This policy is designed to prevent catch limits from being increased when there 

are no criteria available to determine if overfishing will be occurring for the upcoming 

fishing year. To reduce the risk of overfishing, the Council policy would be to not 

increase ABC in the absence of an OFL”
18

   

 

At its May 2011, the MAFMC SSC departed from the ABC control rule guidance and risk policy 

articulated within the Omnibus.   

 

 Mackerel ABC control rule was not based on recent catch. The Omnibus is clear that for 

the purposes of setting catch limits on Level 4 stocks, it is recent catch that matters, as 

opposed to recent catch limits.  The initial Monitoring Committee recommendation 

correctly recognized this, and also correctly cited the consistency of this approach with the 

plain language guidance of the 2010 TRAC in updating the recent catch window.  The NS1 

guidelines for Control Rule parameters similarly state that “control rules should be designed 

so that management actions become more conservative as biomass estimates, or other 

proxies, for a stock or stock complex decline and as science and management uncertainty 

increases.”
19

  Taken together, the Omnibus language that specifies recent catch rather than 

recent catch limits, and the Control Rule guidance to make management actions more 

                                                 
15

 
15

 See Jason Didden’s (MAFMC) May 25
th

 presentation to the SSC: (slide 4) available at 

http://www.mafmc.org/fmp/msb_files/2012_Specs/SSC_MSB_2012.pdf; see also 

http://www.mafmc.org/meeting_materials/2011/June%202011/Tab%2008_Squid_Mackerel_Butterfish_Specificatio

ns.pdf. 
16

 Omnibus Amendment, p. 45 
17

 Omnibus Amendment, pp. 46-47 (describing the characteristics of a Level 4 assessment) 
18

 Omnibus Amendment, Section 5.2.2 Risk Policy Alternatives, p. 47 
19

 50 C.F.R. § 600.310(f)(1) 

https://owa.earthjustice.org/owa/redir.aspx?C=a2d2de65a7bf464c95c2097d76fd13f1&URL=http%3a%2f%2fwww.mafmc.org%2ffmp%2fmsb_files%2f2012_Specs%2fSSC_MSB_2012.pdf
https://owa.earthjustice.org/owa/redir.aspx?C=a2d2de65a7bf464c95c2097d76fd13f1&URL=http%3a%2f%2fwww.mafmc.org%2fmeeting_materials%2f2011%2fJune%25202011%2fTab%252008_Squid_Mackerel_Butterfish_Specifications.pdf
https://owa.earthjustice.org/owa/redir.aspx?C=a2d2de65a7bf464c95c2097d76fd13f1&URL=http%3a%2f%2fwww.mafmc.org%2fmeeting_materials%2f2011%2fJune%25202011%2fTab%252008_Squid_Mackerel_Butterfish_Specifications.pdf


 

6 

 

conservative as stock indicators go down and uncertainty goes up, both show that simply 

keeping the mackerel ABC the same as it has been is not appropriate.   

 

 The SSC recommends doubling the butterfish ABC from last year even though no 

OFL could be determined.  While under the Omnibus the SSC is allowed to deviate from 

the Council’s risk policy for a Level 4 stock,
20

 sufficient justification must be presented and 

this justification must adhere to National Standard 2 requirements for best available 

science. For butterfish, sufficient rationale for deviating from the Council’s ABC Control 

rule guidance and risk policy was not provided.  (Please see our comments on best available 

science under sections C and D below).  For a species that is designated “overfished,”
21

 

deviation from the Council’s risk policy in a manner that is less precautionary may 

seriously impair rebuilding efforts, with negative consequences not only for the butterfish 

stock, but for the many predators dependent on butterfish. 

 

The Omnibus direction to base ABC for Level 4 stocks on recent catch and to prohibit ABC 

increases, without sufficient information to determine if overfishing is occurring, is intended to 

avoid the very circumstances that the Council now faces – a potential dramatic increase in the 

catch of stocks with a high degree of uncertainty surrounding their stock assessment and status.   

 

C. The Best Available Science Must Be Used To Set Atlantic Mackerel ABC  

 

In 2010 the best available science (2010 TRAC) indicated that stock productivity is lower than in 

the past, younger and older fish are missing from the population, 2008 spawning stock biomass 

is 10% of what it was in 1972, recruitment is down by approximately 73%, mackerel are 

maturing at smaller sizes, and commercial landings have been in steady decline in both U.S. and 

Canadian fisheries (inconsistent with a range shift explanation for low catch).  TRAC 2010 also 

revealed that recent fishing mortality (i.e. 2006 and 2007) was the highest on record, higher even 

than during the foreign fishing pressure of the 1960’s and 1970’s that collapsed the stock.  Based 

on these observations (i.e., hallmarks of overfishing) the Atlantic mackerel 2010 TRAC advised 

striving for a low to neutral risk of exceeding the mortality limit reference points.    

 

Without confidence in the formal stock assessment, the best scientific advice at the time was to 

base future ABC on recent catch history using a three year window.  Recent catch history at the 

time was 2006-2008 with a total catch (U.S. and CA) of 81,055 mt.  That is, the TRAC took 

recent catch history as new information, suitable for establishing an ABC, in the absence of a 

new assessment with better performance diagnostics.
22

  The ABC for Atlantic mackerel should 

be set in line with the most recent catch history (almost none in 2011), taking into account 

scientific indications that the stock is in trouble.  Yet, the SSC recommends the Council adopt 

an ABC of 80,000 mt for 2012 stating that the recommendation is “based on the results of the 

most recent TRAC (2010)” and because “[n]o new information was presented to the SSC to 

cause the SSC to deviate from the TRAC recommendation.”
23

  Taking the position that neither 

                                                 
20

 Omnibus Amendment, p.47 
21

 http://www.nmfs.noaa.gov/sfa/statusoffisheries/2011/first/MapOverfishedStocksCY_Q1_2011.pdf 
22

 See note 14 
23

 May 27, 2011 Memorandum from John Boreman, Ph. D., Chairman MAFMC SSC to Richard B. Robins, Jr., 

Chairman MAFMC (Report of May 2011 Meeting of the MAFMC Scientific and Statistical Committee, at 7) (“SSC 

Report”) 

http://www.nmfs.noaa.gov/sfa/statusoffisheries/2011/first/MapOverfishedStocksCY_Q1_2011.pdf
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catch data nor recent survey data are good indicators of abundance, and without an OFL in the 

most recent stock assessment (2010 TRAC), the SSC has determined that it cannot provide a 

quantitative estimate of the probability of overfishing or specify a level of risk assumed by the 

adoption of this ABC.    

 

However, in May 2011 when 2012 ABCs were determined, the most recent catch history is the 

three year period from 2008-2010 – a period with evidence of declines in landings and a total 

catch (U.S. and CA) of 56,174 mt.   Although prime mackerel fishing season has concluded, to 

date, U.S. landings for 2011 are 373 metric tons (1% of the quota, or to put it in perspective, less 

than one large midwater trawl boatload).
24

  The stated rationale for setting the ABC at 80,000 mt 

is inconsistent.  Even if catch and survey data are not perfect, it is the best available scientific 

information and it was used by the stock assessment team for its most recent guidance (2010 

TRAC).  The most recent NEFSC survey results (through 2009) suggest that the abundance and 

age trends noted by the TRAC continue.
25

 

 

The SSC is required by NS1 guidelines to make decisions based on scientific data and 

justifications.  The SSC contends that the catch data are not reliable because of “concerns related 

to availability and the short duration of the fishing season” and “increases in fuel prices may 

have limited the flexibility of the fishery to search for mackerel.”
26

  These issues were discussed 

by the SSC, during their May 2011 meeting, on the basis of the SMB AP report.
27

 However, 

neither the SSC nor the AP report provided any scientific data or analysis of the issue of 

availability of Atlantic mackerel.  The assertion was made that, despite the indications of 

scientific survey results and catch statistics, the mackerel were indeed plentiful but just hiding 

someplace where no one was looking.  This is a hypothesis, although anecdotal at best, but it is 

not the best available science and decisions about catch limits upon should not be based upon it.  

Under the circumstances, management decisions should be more cautious.   

 

D. The Best Available Science Must Be Used to Set the Butterfish ABC  

 

According to the most recent butterfish stock assessment,
28

 estimates of fishing mortality and 

total biomass for butterfish are uncertain, the population has been declining with underlying 

causes unknown, and uncertainties are so great that neither BMSY or a proxy were determined.
29

  

Despite this list, the SSC recommends doubling the ABC for Butterfish in 2012.  The rationale 

provided for doubling the ABC is flawed and does not sufficiently justify deviating from the 

Council’s risk policy guidance to not increase ABC for a Level 4 stock. 

 

The decision to double the ABC is based upon application of the newly released NOAA 

Technical Memorandum on setting ABCs for Only Reliable Catch Stocks (ORCS)
30

, 

                                                 
24

 NMFS Atlantic Mackerel Coastwide Weekly Landing s Report for week ending May 28, 2011 available at 

http://www.nero.noaa.gov/ro/fso/reports/Quota_Monitoring/2011/20110528/mack20110528.html   
25

 Squid-Mackerel-Butterfish (SMB) Advisory Panel (AP) Fishery Performance Report (FPR) – Atlantic Mackerel 

(undated) 
26

 SSC Report ,see #4, p 7 
27

 Ibid, see #1, p 6, Materials Considered) 
28

  49
th

 SAW (Assessment Summary Report, NEFSC Ref. Doc. 10-01) 
29

 Ibid, p.30.   
30

 Berkson, J., L. Barbieri, S. Cadrin, S. L. Cass-Calay, P. Crone, M. Dorn, C. Friess, D. Kobayashi, T. J. Miller, W. 

S. Patrick, S. Pautzke, S. Ralston, M. Trianni. 2011. Calculating Acceptable Biological Catch for Stocks That Have 

http://www.nero.noaa.gov/ro/fso/reports/Quota_Monitoring/2011/20110528/mack20110528.html
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although the document was not included in the SSC’s May meeting materials for review 

and appears to have been applied in a manner inconsistent with the technical 

memorandum.  In the memorandum, multiplying catch by a factor of two is recommended for 

setting OFL for lightly fished stocks.  However, the SSC used the multiplier of two to set ABC 

and wrote in their SSC report
31

  that OFL could not be estimated.  The ORCS Working Group 

presents procedures for estimating catch-based OFLs and then provides additional guidance for 

setting ABC as a percentage of OFL and gives ABC examples that range between 50-90% of 

OFL.  The percentage chosen should take into consideration factors such as productivity, 

environmental variability and the importance of the species as forage.  These factors were not 

considered by the SSC when the butterfish ABC was rendered.  The SSC skipped the OFL 

determination all together for butterfish, and applied the ORCs guidance for OFL directly to 

ABC, essentially inflating ABC above what would have resulted had they followed the guidance 

in the technically memorandum.  Thus, the SSC’s use of this scientific guidance was flawed. 

 

Additionally, the SSC’s contention that this is a lightly-fished stock is not well supported 

considering that the OFL is unknown and the butterfish stock is overfished. Studies have shown 

that predation on butterfish increases when other forage stocks are at low abundance.
32

   It is 

likely that much of the current mortality in butterfish comes from predation considering the 

important role this species serves as food for the ecosystem, and the depleted state of other 

forage species (e.g., Atlantic mackerel and menhaden).  Fishing mortality must be evaluated in 

the context of predation mortality so that total mortality does not exceed a threshold that would 

impair the productivity of the stock. The determination of what “lightly fished” means must be 

made through a scientific evaluation of the cumulative impacts of predation and fishing mortality 

on the stock.  No such analysis was conducted or cited by the SSC.
33

  

 

Other rationale for increasing ABC, stated in the SSC Report includes anecdotal 

observations of increased abundance from the Industry Performance Report and 

misconception that fishing mortality has a negligible impact when it is low in comparison to 

natural mortality.   

 

 Management decisions about ABC should not be based on anecdotal 

information.  Anecdotal reports from industry may provide insights for 

formulating hypothesis that can be evaluated scientifically, but without scientific 

analysis should not be the basis of management decisions.    

 The observation that natural mortality is greater than fishing mortality for 

butterfish does not justify increasing catch of this stock.  If predator demands 

are very high, for example, it may be more appropriate to reduce catch by the 

fisheries. This issue was not explored using the best available science. 

 

                                                                                                                                                             
Reliable Catch Data Only (Only Reliable Catch Stocks – ORCS). NOAA Technical Memorandum NMFS-SEFSC-

616. 56pp. 
31

 June 2011 MAFMC Meeting Materials Tab 8, Memorandum to Richard Robins from John Boreman, Report of 

the May 2011 Meeting of the MAFMC Scientific and Statistical Committee, May 27, 2011. 
32

 Overholtz, W. J., Link, J. S., and Suslowicz, L. E. 2000. Consumption of important pelagic fish and squid by 

predatory fish in the northeastern USA shelf ecosystem with some fishery comparisons. – ICES Journal of Marine 

Science, 57: 1147–1159. 
33

 Ibid. 
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Butterfish are in the first year of a five-year rebuilding plan, without an OFL or an OFL proxy, 

and doubling the ABC under the circumstances should not have been contemplated.  This 

recommendation is not based on the best available science and is a violation of NS1 Guidelines 

as well as the Councils preferred alternative for a control rule methods framework and risk 

policy for stocks in a rebuilding plan.   

  

E. Conclusions 

 

The Herring Alliance is a coalition of 40 organizations formed in May 2007 to protect and 

restore ocean wildlife and ecosystems in the northeast United States, from North Carolina to 

Maine.  We are concerned about the status of the Atlantic coast's forage fish (e.g., Atlantic 

herring and mackerel, river herring, American and hickory shads, butterfish, and squid), which 

play a vital role in the food web, as prey to a large number of predators, many of which support 

valuable recreational and commercial fisheries. 

 

In accordance with provisions of the Magnuson-Stevens Act, its National Standards, and 

guidance contained in the NS1 Guidelines and the Council’s Omnibus Amendment, management 

decisions regarding catch targets and catch limits must appropriately take into account scientific 

and management uncertainty and explicitly consider social, economic and ecological factors as 

defined by Optimum Yield.  Congress intended for catch limits to be based on sound science, 

factoring in appropriate buffers for uncertainty to err on the side of caution in order to prevent 

overfishing.  The NS1 Guidelines and the Omnibus Amendment clearly establish a framework 

that the Council must follow as it finalizes catch limits.  Because butterfish and mackerel have 

such an important role in the ecosystem, and because of the great amount of uncertainty and 

troubling indicators regarding the status of butterfish and mackerel, it is crucial for the Council to 

prioritize conservation of these species as it finalizes catch limits for the 2012 fishing year.     

 

Sincerely, 

 

/s/ Erica A. Fuller____ 

Erica A. Fuller, Esq, 

Earthjustice 

101 Northridge Rd. 

Ipswich, MA 01938 

(508) 400-9080 

 

CC: 

Dr. Lee Anderson, MAFMC Vice-Chairman 

Dr, John Boreman, SSC Chairman 

Jason Didden, Fishery Management Specialist 

Howard King, Squid, Mackerel and Butterfish Committee Vice-Chairman 

Dr. Gene Kray, Ecosystems and Ocean Planning Committee Chairman 

Patricia Kurkul, Regional Administrator 

Dr. Chris Moore, MAFMC Executive Director 

Rich Seagraves, Fishery Management Specialist 

 

 



 

Herring Alliance 
59 Temple Place, Suite 1114, Boston, MA 02111 

www.herringalliance.org 
 

 

Patricia Kurkul, Regional Administrator, Northeast 

National Marine Fisheries Service 

Northeast Regional Office 

55 Great Republic Drive  

Gloucester, MA 01930 

 

November 19, 2011 

 

RE:  Comments on Proposed Rule for 2012 Specifications and Management Measures in the 

Atlantic Mackerel, Squid, and Butterfish Fisheries (NOAA–NMFS–2011–0245; RIN 

0648-BB28) 

 

Dear Ms. Kurkul:  

 

On behalf of the Herring Alliance,
1
 please accept these comments regarding the National Marine 

Fisheries Service (NMFS) Proposed Rule implementing specifications and management 

measures for the Atlantic mackerel, Squid, and Butterfish fishery.
2
  

 
 

 

Specifically, NMFS should disapprove the proposed 2012 specifications for butterfish for the 

following reasons: 

 

 Butterfish ACTs will not ensure that overfishing does not occur because the ABC is set 

inappropriately high.  

 Any increase in the Acceptable Biological Catch (ABC) for butterfish, without an 

overfishing limit (OFL) or an OFL proxy violates the regulations implementing the Mid-

Atlantic Fishery Management Council’s (Council) Omnibus Amendment and the annual 

catch limit and accountability measure requirements of the Magnuson-Stevens Act.  

 The basis upon which the butterfish ABC was increased by 100% is not supported by the 

scientific analyses, including the technical report cited by the Science and Statistical 

Committee (SSC).  

 A 10 percent buffer between ABC and the Annual Catch Target (ACT) is insufficient to 

account for the management uncertainty in this fishery.

                                                 
1
 The Herring Alliance consists of 42 organizations along the northeast coast.  We are concerned about the status of 

the Atlantic coast’s forage fish (e.g., Atlantic herring, menhaden, and mackerel, river herring and shads, butterfish, 

and squids) that play a critical role in the food web as prey for a large number of predators, many of which support 

valuable recreational and commercial fisheries. The Herring Alliance previously commented to the MAFMC on its 

2012 specifications for Atlantic mackerel and butterfish.  See June 10, 2011 Letter from Earthjustice on behalf of the 

Herring Alliance to Richard Robins; see also MAFMC June 2011 Council Meeting Transcript available at: 

http://www.mafmc.org/meeting_materials/2011/August%202011/Council_Minutes_June_2011.pdf , pp. 111-12.      
2
 Final Rule, 76 Fed. Reg. 66260-268 (Oct. 26, 2011). 

https://owa.earthjustice.org/owa/redir.aspx?C=469dc660bb7f48a99db6f835dd095e5b&URL=http%3a%2f%2fwww.mafmc.org%2fmeeting_materials%2f2011%2fAugust%25202011%2fCouncil_Minutes_June_2011.pdf
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Herring Alliance 
59 Temple Place, Suite 1114, Boston, MA 02111 

www.herringalliance.org 
 

 

Although the primary purpose of this letter is to comment on the 2012 butterfish specifications, 

the Herring Alliance remains concerned about the status of all the stocks in the Atlantic 

mackerel, Squid and Butterfish FMP and incorporates by reference prior comments submitted to 

the Council, which have not been adequately addressed in the Proposed Rule.
3
  Biological 

indicators for Atlantic mackerel show that the stock is weak and the potential consequences of 

overfishing are high.  Although the Council incorporated a 15 percent buffer between ACL and 

ACT in its 2012 specifications for mackerel, the Council lacks a specified approach to account 

for management uncertainty and the best scientific information available supports a buffer of 

25% or greater.
4
  For both managed squid species, but particularly for Illex which lacks any 

reference points, we are concerned that the Council failed to identify optimum yield (OY) and 

thus cannot appropriately adjust quotas for economic, social or ecological factors.  We continue 

to oppose the three-year specification process for all of these stocks due to their status as data 

poor species, their role as forage in the ecosystem, and their short generation times (squid and 

butterfish), and recommend annual specifications until biological reference points can be 

determined.   

 

NMFS approval of the proposed specifications for butterfish will result in catch limits that are 

inconsistent with the Magnuson-Stevens Act, its National Standards, and the regulations 

implementing the Omnibus Amendment.  Butterfish are “overfished”
5
 based on the last peer-

reviewed stock assessment that provided reference points,
6
 and is in the second year of a 

rebuilding plan.
7
  Based on the record, the best available science was not appropriately factored 

into the SSC’s 2012 ABC recommendations for butterfish and thus the ACT for butterfish.  

NMFS should implement a buffer of at least 25 percent for mackerel, implement an annual 

specifications process for all stocks in this fishery until biological reference points can be 

determined, and direct the Council to establish OY for Illex squid. As explained further below, 

NMFS should disapprove the 2012 specifications for butterfish in order to incorporate the best 

available science related to the significant uncertainty related to this stock and ensure that 

overfishing of this critical forage stock is prevented.  

 

NMFS Must Base Its Decisions on the Best Scientific Information Available and Set 

Catch Limits That Prevent Overfishing  

 

                                                 
3
 See June 10, 2011 Letter from Earthjustice on behalf of Herring Alliance to MAFMC; see also May 21, 2010 and 

April 6, 2011 Letters from National Coalition for Marine Conservation to MAFMC, hereby attached.      
4
 See June 10, 2011 Letter from Earthjustice on behalf of the Herring Alliance to MAFMC, referenced in FN 3. 

5
 2011 Status of U.S. Fisheries, 3

rd
 Quarter.  Available at: 

http://www.nmfs.noaa.gov/sfa/statusoffisheries/2011/third/MapOverfishedStocksCY_Q3_2011.pdf.  
6
 38th Northeast Regional Stock Assessment Workshop (38

th
 SAW) Stock Assessment Review Committee (SARC). 

Available at: http://www.nefsc.noaa.gov/nefsc/publications/crd/crd0403/.    
7
 Current federal law requires the Council to develop and implement a stock rebuilding plan until a peer reviewed 

butterfish stock assessment determines the stock is rebuilt to the B MSY level.  16 U.S.C. §§ 1802(33)(C); 1853(a)(1); 

1853(a)(10); 1854(e); 50 C.F.R. § 600.310(j)(3).  This is the second year of a five year rebuilding program for 

butterfish,
 
75 Fed. Reg. 11441, 11442-43 (Mar. 11, 2010), and it will be difficult to meet the rebuilding requirements 

without strict limits on harvest that constrain total fishing mortality within the biological limits that facilitate 

rebuilding. 

http://www.nmfs.noaa.gov/sfa/statusoffisheries/2011/third/MapOverfishedStocksCY_Q3_2011.pdf
http://www.nefsc.noaa.gov/nefsc/publications/crd/crd0403/


P a g e  | 3 

 

Herring Alliance 
59 Temple Place, Suite 1114, Boston, MA 02111 

www.herringalliance.org 
 

 

The Magnuson-Stevens Act requires that every FMP shall specify Annual Catch Limits (ACLs) 

that prevent overfishing, and include measures to ensure accountability.
8
  Such catch limits 

cannot exceed the recommendations of the Council’s SSC, including its ABC recommendation.
9
  

National Standards 1 and 2 require that “[c]onservation and management measures shall prevent 

overfishing while achieving, on a continuing basis, the optimum yield from each fishery,”
10

 and 

that “[c]onservation and management measures shall be based upon the best scientific 

information available.”
11

  The Magnuson-Stevens Act also requires that the Fisheries Service 

identify overfished fish populations and take action to rebuild affected stocks to healthy 

population levels.
12

 

 

National Standard 1 guidelines require an FMP to contain an ABC control rule.
13

 The guidelines 

explain that “[a] control rule is a policy for establishing a limit or target fishing level that is 

based on the best available scientific information and is established by fishery managers in 

consultation with fisheries scientists. Control rules should be designed so that management 

actions become more conservative as biomass estimates, or other proxies, for a stock or stock 

complex decline and as science and management uncertainty increases.”
14

  The guidelines also 

require that the recommended ABC be less than or equal to the OFL, in order to take into 

account scientific uncertainty and uncertainty in other factors such as stock assessment results, 

time lags in updating assessments, and other projections.
15

  

 

1. An Increase in ABC Without an OFL or an OFL Proxy Violates The Regulations 

Implementing the Omnibus Amendment. 

 

To comply with the new annual catch limit and accountability measure requirements of the 

Magnuson-Stevens Act, the Council established a multi-level approach for setting ABC control 

rules based on the overall level of scientific uncertainty for the stock as determined by the SSC.
16

 

Its Omnibus Amendment placed stocks into one of four levels with specific criteria for 

generating ABC recommendations.
17

  The ABC recommendations were designed to be more 

precautionary as an assessment moved from level 1 to 4.
18

  The Omnibus Amendment also 

contained a Risk Policy to be applied in tandem with the ABC Control Rules, and a prohibition 

                                                 
8
 16 U.S.C. §1853(a)(15). 

9
 16 U.S.C. § 1852(g)(1)(B), (h)(6). 

10
 16 U.S.C. § 185l(a)(1). 

11
 16 U.S.C. § 1851(a)(2). 

12
 See 16 U.S.C. §§ 1802(33)(C); 1853(a)(1); 1853(a)(10); 1854(e). 

13
 50 C.F.R. § 600.310(c). 

14
 50 C.F.R. § 600.310(f)(1). 

15
 50 C.F.R. § 600.310(f)(4). 

16
 76 Fed. Reg. at 60606. 

17
 76 Fed. Reg. at 60606. 

18
 Omnibus Amendment, (April 2011), Section 5.2.1 Acceptable Biological Catch Alternatives, Alternative ABC-B 

p. 44-45.   
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on increasing ABC when no OFL can be determined.
19

  In other words, when the risk of 

overfishing cannot be determined, the Council policy is to not increase risk.
20

   

 

According to the most recent butterfish stock assessment,
21

 estimates of fishing mortality and 

total biomass for butterfish are uncertain, the population has been declining with underlying 

causes unknown, and uncertainties are so great that neither an OFL, nor a proxy, could be 

determined.
22

  Because an OFL could not be determined, the SSC designated butterfish as a 

Level 4 stock.
23

  In such a case, the implementing regulations require that ABC be based on 

biomass and catch history with application of the Risk Policy, which states:  

 

“If an OFL cannot be determined from the stock assessment, or if a proxy is not provided 

by the SSC during the ABC recommendation process, ABC levels may not be increased 

until such time that an OFL has been identified.”
24

 

 

The Omnibus Amendment makes clear that “[t]his policy is designed to prevent catch limits 

from being increased when there are no criteria available to determine if overfishing will be 

occurring for the upcoming fishing year. To reduce the risk of overfishing, the Council policy 

would be to not increase ABC in the absence of an OFL.”
25

 It allows the SSC to deviate from the 

“control rule methods or level criteria” in order to recommend an ABC that differs from the 

result of the ABC control rule calculation; however, any such deviation must include the 

following: a description of why the deviation is warranted, a description of the methods used to 

derive the alternative ABC, and an explanation of how the deviation is consistent with National 

Standard 2.
26

  The Risk Policy was ignored and ABC for butterfish was doubled in the absence 

of OFL or a proxy for OFL and without adequate justification. 

 

Rather than recommend an ABC based on biomass or catch history, the SSC doubled ABC based 

on a NOAA Technical Memorandum used to set ABCs for Only Reliable Catch Stocks 

(ORCS).
27

  In the ORCS memorandum, catch multiplied by a factor of two is recommended to 

set OFL for “lightly fished stocks.”  However, the SSC used the multiplier of two to set ABC and 

                                                 
19

 50 C.F.R. § 648.21(d). 
20

 For stocks under a rebuilding plan, such as butterfish, the Risk Policy requires that “[t]he probability of not 

exceeding the F necessary to rebuild the stock within the specified time frame (rebuilding F or F REBUILD) must be at 

least 50 percent, unless the default level is modified to a higher probability for not exceeding the rebuilding F 

through the formal stock rebuilding plan.” 50 C.F.R. § 648.21(a).  In instances where the rebuilding plan risk policy 

and general risk policy result in different approaches and potential ABCs, the SSC will forward the lower of the two 

resulting ABCs to the Council as a more risk averse approach.”  50 C.F.R. § 648.21(c).  
21

 49th SAW (Assessment Summary Report, NEFSC Ref. Doc. 10-01). 
22

 Id, p.30. 
23

 See May 27, 2011 SSC Memorandum and SSC Report, Page 20-21: Available at: 

http://www.mafmc.org/fmp/msb_files/2012_Specs/Tab%2008_Squid_Mackerel_Butterfish_Specifications.pdf .  
24

 50 C.F.R § 648.20(d)(2); Id. at § 648.21(d). 
25

 MAFMC Omnibus Amendment, Section 5.2.2 Risk Policy Alternatives, p.47. 
26

 50 C.F.R § 648.20. 
27

 See supra at FN 22; see also Berkson, J., L. Barbieri, S. Cadrin, S. L. Cass-Calay, P. Crone, M. Dorn, C. Friess, 

D. Kobayashi, T. J. Miller, W. S. Patrick, S. Pautzke, S. Ralston, M. Trianni. 2011. Calculating Acceptable 

Biological Catch for Stocks That Have Reliable Catch Data Only (Only Reliable Catch Stocks – ORCS). NOAA 

Technical Memorandum NMFS-SEFSC-616. 56pp. 

http://www.mafmc.org/fmp/msb_files/2012_Specs/Tab%2008_Squid_Mackerel_Butterfish_Specifications.pdf
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then determined that OFL could not be estimated.
28

  In its memorandum, the Working Group 

outlines procedures for estimating catch-based OFLs and provides additional guidance for setting 

ABC as a percentage of OFL, with examples that range from 50 to 90 percent of OFL.  It makes 

clear that the percentage chosen should take into consideration factors such as productivity, 

environmental variability, and the importance of the species as forage.  However, these factors 

were not considered in any rigorous way by the SSC when the butterfish ABC was 

recommended.  Instead the SSC skipped the OFL determination and applied the ORCS guidance 

for OFL directly to ABC,
29

 essentially inflating ABC above what would have resulted had they 

followed the guidance in the memorandum. Furthermore, application of the ORCS methodology 

by the SSC for butterfish is not justified because there is no data or analysis to show that the 

stock is “lightly exploited.”
30

  Even if a strong case had been made that the stock was lightly 

exploited, a reasonable interpretation of the ORCS guidance would not have led to a 100 percent 

increase in ABC, particularly considering the stock characteristics described above from the 

most recent stock assessment. For a species that is overfished, deviation from the Council’s risk 

policy in a manner that is less precautionary may seriously impair rebuilding efforts, with 

negative consequences not only for the butterfish stock, but for the many predators dependent on 

butterfish.   

 

2. The Basis Upon Which the Butterfish ABC was Increased is not Supported By the Best 

Available Science and Fails to Consider the Role of Butterfish as Forage  

 

Other justifications for doubling ABC provided by the SSC, and NMFS in its Proposed Rule, 

include “[t]he SSC recommended an ABC of 3,622 mt (100 percent increase from 2011) because 

butterfish survey indices appear stable or increasing, there have been anecdotal observations of 

increased butterfish abundance, and fishing mortality appears low when compared to natural 

mortality.”
31

  Best available science cannot support this rationale.  First, fishing mortality must 

be evaluated in the context of predation mortality so that total mortality does not impair the 

productivity of the stock.  The determination of what “lightly fished” means must be made 

through a scientific evaluation of the cumulative impacts of predation and fishing mortality on 

the stock.  No such analysis was conducted or cited by the SSC.  Second, management decisions 

about ABC should not be based on anecdotal information. Anecdotal reports from industry may 

provide insights for formulating hypothesis that can be evaluated scientifically, but without 

scientific analysis should not be the basis of management decisions. Third, the observation that 

natural mortality is greater than fishing mortality for butterfish does not justify increasing catch 

of this stock. If predator demands are very high, for example, it may be more appropriate to 

reduce catch by the fisheries. This issue was not explored in any systematic, scientific, manner.  

                                                 
28

 See supra at FN 23. 
29

 SSC’s May 2011 Report, available at: 

http://www.mafmc.org/fmp/msb_files/2012_Specs/Tab%2008_Squid_Mackerel_Butterfish_Specifications.pdf.  See 

“the same rationale was applied to 2011 butterfish ABC”. 
30

 The SSC’s May 27, 2011 report to the Council describes anecdotal observations of increased abundance based 

upon the Industry Performance Report; the SSC report also suggests that fishing mortality has a negligible impact 

when it is low in comparison to natural mortality –  this is not justified in the report and cannot be assumed to be 

correct. 
31

 76 Fed. Reg. at  66263.   

http://www.mafmc.org/fmp/msb_files/2012_Specs/Tab%2008_Squid_Mackerel_Butterfish_Specifications.pdf
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The decision to double ABC was not based on the best available science and will not prevent 

overfishing.   

 

Moreover, National Standard 1 guidelines specify that managers must pay serious attention to 

“maintaining adequate forage for all components of the ecosystem.”
32

 Under the Magnuson-

Stevens Act, OY is equivalent to maximum sustainable yield as reduced by any relevant 

economic, social, or ecological factors.
33

   Even where quantification of ecological factors is not 

possible, the FMP must address them in its OY specification.
34

 Butterfish play a critical role as 

forage in the Atlantic marine ecosystem and because marine predators switch prey depending 

upon relative abundance and distribution of different forage species, it is clear that appropriate 

catch levels for butterfish depends upon the abundance of other suitable food sources as well as 

that of predator populations.
 35

 Although these ecological considerations are generally true for all 

components of the ecosystem, they are especially pronounced where forage species are 

concerned.  The health of Atlantic herring, Blueback herring, Alewife, American shad, hickory 

shad, and Atlantic menhaden are all of great concern and the ability of many of these stocks to 

perform their ecological role is compromised.  A lack of precautionary protection for butterfish 

may have profound ramifications for the future health of these other species. Likewise the low 

availability of these other species may render butterfish more vulnerable to serious stock declines 

or collapses under these catch recommendations. Nevertheless, the SSC, the Council, and NMFS 

continue to treat these stocks as if there were no interaction among them.  The failure to 

acknowledge the ecological role of these forage species, and their potential interactions, is not 

consistent with the best available science on forage fish and ecosystem-based management.
36

  

 

3. A 10 percent Buffer Between ABC and ACT is Insufficient to Account for Management 

Uncertainty for Butterfish 

 

A 10 percent buffer between ABC and the Annual Catch Target (ACT) is insufficient to account 

for the management uncertainty in the butterfish fishery and does not sufficiently ensure that the 

ACL will not be exceeded in 2012. In its May 2011 Report, the Monitoring Committee noted 

that “uncertainty in discards is a substantial source of management uncertainty.”  It 

recommended a minimum buffer of 10 percent but stated that “a larger buffer would likely be 

necessary if the Council wanted to be sure that actual catch (versus the paper catch that is 

estimated) is below the ABC.”
37

  Uncertainty in discards is such a substantial source of 

management uncertainty in the fishery that the Service did not know at the time of the 

                                                 
32

 50 C.F.R. § 600.310(e)(3)(iii)(C). 
33

 16 U.S.C. § 1802(33). 
34

 50 C.F.R. § 600.310(e)(3)(iv). 
35

 Overholtz, W. J., Link, J. S., and Suslowicz, L. E. 2000. Consumption of important pelagic fish and squid by 

predatory fish in the northeastern USA shelf ecosystem with some fishery comparisons. – ICES Journal of Marine 

Science, 57: 1147–1159. 
36

 The importance of including predation in fish population models: Implications for biological reference points 

M.C. Tyrrell, J.S. Link, H. Moustahfid, Fisheries Research 108 (2011) 1–8 ; McLeod, K. L. and H. M. Leslie 

(editors). 2009.  Ecosystem-Based Management for the Oceans. Washington, DC: Island Press). 
37

 May 27, 2011 Squid Mackerel Butterfish Monitoring Committee Draft Summary and Recommendations, p. 8.  

Available at: 

http://www.mafmc.org/fmp/msb_files/2012_Specs/Tab%2008_Squid_Mackerel_Butterfish_Specifications.pdf  

http://www.mafmc.org/fmp/msb_files/2012_Specs/Tab%2008_Squid_Mackerel_Butterfish_Specifications.pdf
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Monitoring Committee’s May 2011 report if the ABC was exceeded in 2010.
38

  A lower buffer is 

necessary based on past overages of the harvest limit (21% overage in 2010), substantial 

uncertainly in the true butterfish catch, and the fact that the Monitoring Committee’s 

recommendations did not consider catch due to slippage events (i.e., net contents released at sea), 

estimated in preliminary observer reports to occur in a least 4 percent of observed Loligo trips 

where most of this fishery occurs. 

 

Conclusions  

 

NMFS may approve management measures, including catch limits, only insofar as they comply 

with applicable law.  The 2012 butterfish specifications are not based on the best available 

science, fail to appropriately account for scientific and management uncertainty, fail to explicitly 

consider ecological factors as defined by Optimum Yield, and will not prevent overfishing.  

Congress was clear that catch limits must be based on sound science, and include measures (such 

as appropriate buffers for uncertainty) in order to prevent overfishing.  The National Standard 1 

guidelines and the regulations implementing the Council’s Omnibus Amendment establish a 

framework that the Council must follow when establishing catch limits.  Because of the 

significant management and scientific uncertainty, as well as the troubling indicators regarding 

the status of butterfish, and its status as overfished and in the middle of a rebuilding program, it 

is particularly important to establish catch limits that are based upon the strongest scientific 

analysis possible and that account for the role these species play as food for other species in the 

ecosystem.  We urge NMFS to disapprove of the current proposed specifications for butterfish, 

implement a buffer of at least 25 percent for mackerel, implement annual specifications 

processes for all stocks in this fishery until biological reference points can be determined, and 

direct the Council to establish OY for Illex squid. 

 

Sincerely, 

 

 

Kristen Cevoli  

Pew Environment Group 

 

 

 

 

John D. Crawford, PhD 

Pew Environment Group 

 

                                                 
38

 Id.  
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