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Foreword

The Northeast Regional Stock Assessment
Workshop (SAW) process has three parts:
preparation of stock assessments by the SAW
Working Groups and/or by ASMFC Technical
Committees / Assessment Committees; peer
review of the assessments by a panel of
outside experts who judge the adequacy of the
assessment as a basis for providing scientific
advice to managers; and a presentation of the
results and reports to the Region’s fishery
management bodies.

Starting with SAW-39 (June 2004), the
process was revised in two fundamental ways.
First, the Stock Assessment Review
Committee (SARC) became smaller panel
with panelists provided by the Independent
System for Peer Review (Center of
Independent Experts, CIE). Second, the
SARC provides little management advice.
Instead, Council and Commission teams (e.g.,
Plan Development Teams, Monitoring and
Technical Committees, Science and Statistical
Committee) formulate management advice,
after an assessment has been accepted by the
SARC. Starting with SAW-45 (June 2007)
the SARC chairs were from external agencies,
but not from the CIE. Starting with SAW-48
(June 2009), SARC chairs are from the
Fishery Management Council’s Science and
Statistics Committee (SSC), and not from the
CIE. Also at this time, some assessment
Terms of Reference were revised to provide
additional science support to the SSCs, as the
SSC’s are required to make annual ABC
recommendations to the fishery management
councils.

Reports that are produced following
SAW/SARC  meetings include: An
Assessment Summary Report - a summary of
the assessment results in a format useful to
managers; an Assessment Report — a detailed
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account of the assessments for each stock; and
the SARC panelist reports —a summary of the
reviewer’s opinions and recommendations as
well as individual reports from each panelist.
SAW/SARC assessment reports are available
online at
http://www.nefsc.noaa.gov/nefsc/publications/
series/crdlist.htm. The CIE review reports
and assessment reports can be found at
http://www.nefsc.noaa.gov/nefsc/saw/”.

The 52nd SARC was convened in Woods
Hole at the Northeast Fisheries Science
Center, June 6-10, 2011 to review benchmark
stock assessments:

of three winter flounder (Pseudopleuronectes
americanus) stocks in the Southern New
England/Mid-Atlantic (SNE/MA), Georges
Bank (GBK), and Gulf of Maine (GOM)
regions. CIE reviews for SARC52 were based
on detailed reports produced by NEFSC
Assessment  Working  Groups. This
Introduction contains a brief summary of the
SARC comments, a list of SARC panelists,
the meeting agenda, and a list of attendees
(Tables 1 — 3). Maps of the Atlantic coast of
the USA and Canada are also provided
(Figures 1 - 5).

Outcome of Stock Assessment Review
Meeting:

Based on the Review Panel reports
(available at
http://www.nefsc.noaa.gov/nefsc/saw/ under
the heading “SARC 52 Panelist Reports™),
the SARC review committee concluded that
for the SNE/MA winter flounder assessment
all Terms of Reference were addressed
satisfactorily. The statistical catch-age
model used for SNE/MA assessment is
considered to be a scientifically credible
approach and provides a reasonable basis for




fisheries management advice. In 2010, this
stock was overfished but overfishing was
not occurring.

The Terms of Reference for the GBK winter
flounder assessment were satisfactorily
addressed. The VPA model used was a
scientifically credible approach and provides
a reasonable basis for fisheries management
advice. A statistical catch-age model should
be considered for the GBK stock as there
may be more uncertainty here associated
with catch and discards than would be
appropriate for the assumption of true
known catches as is made in a VPA
analysis. In 2010 the GBK winter flounder
stock was not overfished and overfishing
was not occurring.

The Terms of Reference for the GOM
winter flounder assessment were partially
addressed. The GOM statistical catch-age
model could not account for conflicting
trends in the catch and survey information,
and was not accepted. However, the
accepted fall back analysis of the area-swept
method provides a reasonable gauge of
overfishing status and provides time trends
in biomass. Overfishing does not appear to
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be taking place in 2010. It was not possible
at the meeting to determine whether or not
the stock is overfished.

For all of these assessments, the SARC felt
that the discussion of stock vulnerability
could have addressed biological issues more
directly (e.g., life history, longevity,
fecundity, productivity, or whether the
species or stock is overly susceptible to
fishing or environmental conditions). While
the length-based calibrations between
vessels were informative and appeared
appropriate, this method might be
considered for additional peer review. A
method was developed for combining
information on winter flounder across
regions to help inform the spawner-recruit
relationships used in developing projections
and biological reference points (for details
on the method see the Review Panel
Summary Report and the Appendix of the
Stock Assessment Report).

CIE review reports can be found at
http://www.nefsc.noaa.gov/nefsc/saw/ under
the heading “SARC 52 Panelist Reports”.




Table 1. 52nd Stock Assessment Review Committee Panel.

SARC Chairman (NEEMC SSC):
Dr. Patrick Sullivan

Dept. of Natural Resources
Cornell University

Ithaca, NY 14853

E-mail: pjs31@cornell.edu

SARC Panelists (CIE):

Dr. John Casey

Centre for Environment, Fisheries and Aquaculture Sciences (CEFAS)
Pakefield Road Lowestoft, Suffolk NR33 OHT UK

Email: john.casey@cefas.co.uk

Dr. Cynthia Jones

Director, Center for Quantitative Fisheries Ecology
A.D. and Annye L. Morgan Professor of Sciences
Old Dominion University

Norfolk, Virginia, USA

Email: cjones@odu.edu

Dr. Noel Cadigan

Fisheries and Oceans Canada
Science Branch

Northwest Atlantic Fisheries Center
80 East White Hills Road

St. John's, NL, Canada. A1C 5X1
Email: noel.cadigan@dfo-mpo.gc.ca
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Table 2. Agenda, 52nd Stock Assessment Review Committee Meeting.

52nd Northeast Regional Stock Assessment Workshop (SAW 52)
Stock Assessment Review Committee (SARC) Meeting

June 6-10, 2011

Stephen H. Clark Conference Room — Northeast Fisheries Science Center
Woods Hole, Massachusetts

AGENDA (version: 3 June 2011)

TOPIC PRESENTER(S) SARC LEADER RAPPORTEUR

Monday, June 6

1-1:15PM
Welcome James Weinberg, SAW Chair
Introduction Patrick Sullivan, SARC Chair
Agenda
Conduct of Meeting
1:15-3:15 Assessment Presentation (A. SNE Winter flounder)
Mark Terceiro TBD Tony Wood
3:15-3:30 Break
3:30-5:30 SARC Discussion w/ presenters (A. SNE Winter flounder)
Pat Sullivan, SARC Chair Tony Wood

Tuesday, June 7

8:30-10:30 AM  Assessment Presentation (B. GBK Winter flounder)
Lisa Hendrickson TBD Toni Chute

10:30-10-45 Break

10:45-12:30 SARC Discussion w/ presenters (B. GBK Winter flounder)
Pat Sullivan, SARC Chair Toni Chute

12:30 - 1:45 Lunch

1:45-3:45 Assessment Presentation (C. GOM Winter flounder)

Paul Nitschke TBD Jessica Blaylock
3:45-4:00 Break
4:00 -5:45 SARC Discussion w/ presenters (C. GOM Winter flounder)

Pat Sullivan, SARC Chair Jessica Blaylock
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(Evening Social/Dinner — Probably at BBC, Falmouth, 7pm)

Wednesday, June 8

8:45-11 Revisit w/ presenters (A.)
Pat Sullivan, SARC Chair Tony Wood
11 -11:15 Break

11:15-12:30 Revisit w/ presenters (B.)
Pat Sullivan, SARC Chair Toni Chute

12:30-1:45  Lunch

1:45 - 2:45 cont. Revisit w/ presenters (B.)

Pat Sullivan, SARC Chair Toni Chute
2:45-3 Break
3-5:15 Revisit w/ presenters (C.)
Pat Sullivan, SARC Chair Jessica Blaylock
Thursday, June 9
8:45-11 Review/edit Assessment Summary Report (A.)
Pat Sullivan, SARC Chair Tony Wood

11 -11:15 Break

11:15-12:30 Review/edit Assessment Summary Report (B.)
Pat Sullivan, SARC Chair Toni Chute

12:30-1:45 Lunch

1:45-2:45 cont. Review/edit Assessment Summary Report (B.)

Pat Sullivan, SARC Chair Toni Chute
2:45-3 Break
3-5:15 Review/edit Assessment Summary Report (C.)

Pat Sullivan, SARC Chair Jessica Blaylock

Friday, June 10
9:00 - 5:30 PM SARC Report writing. (closed meeting)

*All times are approximate, and may be changed at the discretion of the SARC chair. The meeting is open to the
public, except where noted.

52" SAW Assessment Report 8



Table 3. 52nd SAW/SARC, List of Attendees

Name Affiliation Email

James Weinberg NEFSC James.weinberg@noaa.gov
Paul Rago NEFSC Paul.Rago@noaa.qov

Pat Sullivan Cornell University pjs31@cornell.edu

Cynthia Jones Old Dominion University cjones@odu.edu

Noel Cadigan DFO-CIE noel.cadigan@dfo-mpo.gc.ca
John Casey CEFAS john.casey@cefas.co.uk
Mark Terceiro NEFSC mark.terceiro@noaa.gov
Greg DeCelles SMAST gdecelles@umassd.edu

Tom Nies NEFMC tnies@nefmec.org

Liz Brooks NEFSC Liz.brooks@noaa.gov
Jessica Blaylock NEFSC Jessica.blaylock@noaa.gov
Susan Wigley NEFSC Susan.wigley@noaa.qov
Kiersten Curti NEFSC Kiersten.curti@noaa.gov
Lisa Hendrickson NEFSC Lisa.hendrickson@noaa.qov
Michele Traver NEFSC Michele.traver@noaa.gov
lan Conboy NEFSC lan.conboy@noaa.gov
Brian Gervelis NEFSC Brian.gervelis@noaa.gov
Mike Palmer NEFSC Michael.palmer@noaa.gov
Joanne Pellegrino NERO Joanne.pellegrino@noaa.gov
Jon Deroba NEFSC Jonathan.deroba@noaa.gov
Amy Schueller SEFSC Amy.schueller@noaa.gov
Julie Nieland NEFSC Julie.nieland@noaa.gov
David McElroy NEFSC Dave.mcelroy@noaa.qov
Steve Cadrin SMAST scadrin@umassd.edu

Chris Legault NEFSC Chris.legault@noaa.qgov
Greg Power NERO Greg.power@noaa.gov,
Rich McBride NEFSC Richad.mcbride@noaa.gov
John Lake RIDFW John.lake@dem.ri.gov
Gary Shepherd NEFSC gary.shepherd@noaa.gov
Larry Alade NEFSC Larry.alade@noaa.gov

Tom Warren NMFS-SFD Thomas.warren@noaa.gov
Tony Wood NEFSC Anthony.wood@noaa.qgov
Anne Richards NEFSC Anne.richards@noaa.gov
Fred Serchuk NEFSC Fred.Serchuck@noaa.gov
Jon Hare NMFS-NEFSC Jon.hare@noaa.gov

Evan Lindsay Student-UMES elindsay@imap.wh.whoi.gov
Paul Nitschke NEFSC paul.nitschke@noaa.gov
Dvora Hart NEFSC Deborah.hart@noaa.gov
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Figure 1. Offshore depth strata sampled during Northeast Fisheries Science Center bottom trawl
research surveys.
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Figure 2. Inshore depth strata sampled during Northeast Fisheries Science Center bottom trawl
research surveys.
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A. SOUTHERN NEW ENGLAND / MID-ATLANTIC (SNE/MA) WINTER FLOUNDER

STOCK ASSESSMENT FOR 2011

The Southern Demersal Working Group (SDWG) prepared the stock assessment. The SDWG
met during April 19-21, April 26-28, and May 3-5, 2011 at the Northeast Fisheries Science

Center, Woods Hole, MA, USA.
The following participated in all or part of the meetings:

Name Affiliation email

Paul Nitschke NEFSC paul.nitschke@noaa.gov

Lisa HendricksonNEFSClisa.hendrickson@noaa.gov
Jon Hare NEFSCjon.hare@noaa.gov

Yvonna RowinskiNEFSC yvonna.rowinski(@noaa.gov
Emilee Towle NEFSCemiliee.towle@noaa.gov
Katherine SosebeeNEFSCKatherine.sosebee@noaa.gov
Jay BurnettPublic

Mark WuenscheINEFSCmark.wuenschel@noaa.gov
Eric Robillard NEFSCeric.robillard@noaa.gov
David McElroyNEFSCdave.mcelroy@noaa.gov
Kiersten Curti NEFSCkiersten.curti@noaa.gov
Michael PalmerNEFSCmichael.palmer@noaa.gov
Richard McBrideNEFSCrichard.mcbride(@noaa.gov
Katie AlmeidaREMSA katie.almeida@noaa.gov
Bonnie Brady LICFA greenfluke@optonline.net
Chuck WeimarFishermanstar2017@aol.com

Matt CamisaMADMEF matt.camisa(@state.ma.us

Vin ManfrediMADMF vincent.manfedi(@state.ma.us
Piera Carpi SMAST piera.carpi(@an.ismar.cnr.it

Sally Sherman MEDMR sally.sherman@maine.gov
Linda Barry NJ Marine Fish.linda.barry(@dep.state.nj.us
Susan Wigley NEFSCsusan.wigley(@noaa.gov

Tom Nies NEFMC tnies@nefmc.org

Scott Elzey MADMEF scott.elzey(@state.ma.us

Jeremy KingMADMEF jeremy.king(@state.ma.us
Steve Cadrin SMAST scadrin(@umassd.edu

Yuying Zhang SMAST yzhang2@umassd.edu
Anthony WoodNEFSCanthony.wood@noaa.gov
Dave Martins SMAST dmartins@umassd.edu

Larry Alade NEFSClarry.alade@noaa.gov

Gary Shepherd NEFSCgary.shepherd@noaa.gov

Jess Melgey NEFMC jmelgey@nefmec.org

Jim WeinbergNEFSCjames.weinberg@noaa.gov
Paul Rago NEFSCpaul.rago@noaa.gov
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Lisa Kerr SMAST Ikerr@umassd.edu
Maggie RaymondAssoc. Fish. Mainemaggie.raymond@comcast.net
Mark Terceiro NEFSCmark.terceiro@noaa.gov
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SAW 52 Terms of Reference
A. Winter flounder (Southern New England Stock)

1. Estimate catch from all sources including landings and discards. Characterize the uncertainty in
these sources of data.

2. Present survey data being considered and/or used in the assessment (e.g., regional indices of
abundance, recruitment, state and other surveys, age-length data, etc.). Characterize uncertainty in
these sources of data.

3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock)
for the time series (integrating results from TOR-5), and estimate their uncertainty. Include area-
swept biomass estimates. Investigate if implied survey gear or catchability estimates are reasonable.
Include a historical retrospective analysis to allow a comparison with previous assessment results.

4. Perform a sensitivity analysis which examines the impact of allocation of catch to stock areas on
model performance (in TOR-3).

5. Examine the effects of incorporating environmental factors in models of population dynamics
(e.g., spring water temperatures in an environmentally-explicit stock recruitment function).

6. State the existing stock status definitions for “overfished” and “overfishing”. Then update or
redefine biological reference points (BRPs; point estimates or proxies for Bysy, Bruresnorp, and
Fumsy) and provide estimates of their uncertainty. If analytic model-based estimates are unavailable,
consider recommending alternative measurable proxies for BRPs. Comment on the scientific
adequacy of existing BRPs and the “new” (i.e., updated, redefined, or alternative) BRPs.

7. Evaluate stock status (overfished and overfishing) with respect to the “new” BRPs (from TOR 6),
and with respect to the existing BRPs (from a previous accepted peer review) whose values have
been updated.

8. Develop and apply analytical approaches and data that can be used for conducting single and
multi-year stock projections and for computing candidate ABCs (Acceptable Biological Catch; see
Appendix to the TORs) under a set of alternative harvest scenarios. If the stock needs to be rebuilt,
take that into account in these projections.

a. Provide numerical short-term projections (3-5 yrs, or through the end of the
rebuilding period, as appropriate). Each projection should estimate and report annual
probabilities of exceeding threshold BRPs for F, and probabilities of falling below
threshold BRPs for biomass. In carrying out projections, consider a range of
assumptions about the most important uncertainties in the assessment (e.g., terminal
year abundance, variability in recruitment).

b. Take into consideration uncertainties in the assessment and the species biology to
describe this stock’s vulnerability (see “Appendix to the SAW TORs”) to becoming
or remaining overfished, and how this could affect the choice of ABC.

52" SAW Assessment Report 17 SNE/MA Winter Flounder



c. Develop plausible hypotheses (e.g., mixing among the three stocks) which might
explain any conflicting trends in the data and undertake scenario analyses to evaluate
the consequences of these alternate hypotheses on ABC determination.

9. Review, evaluate and report on the status of the SARC and Working Group research

recommendations listed in recent SARC reviewed assessments and review panel reports. Identify
new research recommendations.
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Executive Summary

The Southern Demersal Working Group (SDWG) met in April and May of 2011 to develop
stock assessments for the Southern New England/Mid-Atlantic (SNE/MA) stock of winter
flounder. The SDWG met within the process of the Northeast Regional SAW 52 and addressed
nine Terms of Reference, as follows:

1. Estimate catch from all sources including landings and discards. Characterize the uncertainty in
these sources of data.

Commercial fishery landings reached an historical peak of 11,977 metric tons (mt) in 1966, then
decreased through the 1970s, peaked again at 11,176 mt in 1981, and then steadily decreased to
2,128 mt in 1994. Commercial landings then increased to 4,556 mt in 2001 and then decreased to
only 174 mtin 2010. The Proportional Standard Error (PSE) of commercial landings has averaged
less than 1%. Recreational fishery landings peaked in 1984 at 5,510 mt but decreased thereafter,
with only 28 mt estimated for 2010. The PSE of the recreational landings has averaged about 27%.
Commercial fishery discards for 1981 to 1993 were estimated from length frequency data from the
NEFSC and MADMF trawl surveys, commercial port sampling of landings at length and Fishery
Observer sampling of landings and discard at length. The Standardized Bycatch Reporting Method
(SBRM) has been used for estimation of SNE/MA winter flounder commercial fishery discards for
1994 and later years. Commercial fishery discard losses peaked in the early 1980s at 1,000-1,500
mt per year and have decreased to less than 200 mt per year since 1997. A discard mortality rate of
50% was applied to the commercial live discard estimates. The PSE of the commercial fishery
discards has averaged 27%. Recreational fishery discard losses peaked in 1984-1985 at about
700,000-750,000 fish or 150-200 mt and then decreased to less than 100,000 fish or 20 mt per year
since 2000. A discard mortality rate of 15% was applied to recreational live discard estimates. The
PSE of the recreational discards has averaged 30%.

2. Present survey data being considered and/or used in the assessment (e.g., regional indices of
abundance, recruitment, state and other surveys, age-length data, etc.). Characterize uncertainty in
these sources of data.

The NEFSC winter, spring and fall bottom trawl surveys provided long time series of fishery-
independent indices for SNE/MA winter flounder. The strata set defined for SNE/MA winter
flounder was revised in this assessment to use a consistently sampled strata set over the historical
time series and into the future. NEFSC indices generally increased from a low point in the early to
mid-1970s to a peak by the early 1980s. NEFSC survey indices reached near- or record low levels in
the late 1980s-1990s. Indices from the three survey series generally increased during the late 1990s,
but have since decreased again. The Fisheries Survey Vessel (FSV) Albatross IV (ALB) was replaced
in spring 2009 by the FSV Henry B. Bigelow (HBB) as the main platform for NEFSC research
surveys, including the spring and fall bottom trawl surveys. Calibration experiments to estimate
these differences in fishing power between the vessels were conducted and peer-reviewed. Length-
based calibration models were used to express 2009-2010 NEFSC indices in ALB units.

Several state survey indices were available to characterize the abundance of SNE/MA winter
flounder. The Massachusetts Division of Marine Fisheries (MADMF) spring, Rhode Island Division
of Fish and Wildlife (RIDFW) spring, University of Rhode Graduate School of Oceanography
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(URIGSO), Connecticut Department of Environmental Protection (CTDEP) Long Island Sound
Trawl Survey, and the New Jersey Division of Fish, Game and Wildlife (NJDFW) ocean and rivers
research surveys provided indices of abundance at age used in the assessment. Numerous state
recruitment surveys (MADMF, RIDFW, CTDEP, New York Department of Environmental
Conservation (NYDEC), NJDFW, Delaware Division of Fish and Wildlife (DEDFW)) were also
considered.

3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock)
for the time series (integrating results from TOR-5), and estimate their uncertainty. Include area-
swept biomass estimates. Investigate if implied survey gear or catchability estimates are reasonable.
Include a historical retrospective analysis to allow a comparison with previous assessment results.

The 2011 SAW 52 assessment indicates that during 1981-1993, fishing mortality (fully recruited F,
ages 4-5) varied between 0.61 (1982) and 0.95 (1993) and then decreased to 0.47 by 1999. Fishing
mortality then increased to 0.70 by 2001, and has since decreased to 0.051 in 2010, generally
tracking the decrease in fishery catch. SSB decreased from 20,100 mt in 1982 to a record low of
3,900 mt in 1993, and then increased to 8, 900 mt by 2000. SSB has varied between 4,500-8,000 mt
during 2001-2009, and was 7,076 mt in 2010. Recruitment at age 1 decreased nearly continuously
from 71.6 million age-1 fish in 1981 (1980 year class) to 7.5 million fish in 2002 (2001 year class).
Recruitment has averaged 10.5 million during 2003-2010. The fishery selectivity pattern in the first
time block (1981-1993) was estimated to be 0.01 at age 1, 0.24 at age 2, 0.75 at age 3, was fixed at
1.00 at age 4, was estimated at 1.00 at age 5, 0.99 at age 6, and 1.00 at age 7+. The pattern in the
second time block (1994-2010) was estimated to be 0.01 at age 1, 0.19 at age 2, 0.70 at age 3, was
fixed at 1.00 at age 4, was estimated at 0.97 at age 5, 0.89 at age 6, and 0.67 at age 7+.

The precision of the 2010 stock size at age, F at age and SSB was evaluated using MCMC
techniques. There is an 80% probability that fully recruited F for ages 4-5 in 2010 was between
0.04 and 0.06. There is an 80% probability that SSB in 2010 was between 6,433 mt and 8,590 mt.
Retrospective analysis for the 2003-2010 terminal years indicates retrospective error in fishing
mortality (F) ranged from -38% in 2006 to -13% in 2009, retrospective error in SSB ranged from
+42% in 2004 to +12% in 2009, and retrospective error in recruitment at age 1 (R) ranged from
+78% in 2005 (2004 year class) to -11% in 2009 (2008 year class).

For the NEFSC Spring, Fall, and Winter surveys expressed as swept area humbers, aggregate
survey catchability (g) was estimated at 0.126, 0.617, and 0.253, respectively. The other calibration
surveys are of more limited geographic extent and were input in their original units, and therefore q
estimates for those surveys ranged from 0.00001 (MADMF summer seine survey age 0 index) to
0.0017 (CTDEP trawl survey). A comparison between the results of the current assessment and the
five previous assessments, or “historical retrospective,” illustrates the underestimation of fishing
mortality and overestimation of SSB that had been present between assessments since 1995. This
pattern is in addition to the persistent “internal retrospective’ that has been present in each of the
assessments. The SDWG notes that the current assessment with assumed M = 0.3 is not consistent
with those previous which assumed M = 0.2, and that much of the upward magnitude shift in
numbers and biomass and downward shift in fishing mortality is due to this change.

52" SAW Assessment Report 20 SNE/MA Winter Flounder



4. Perform a sensitivity analysis which examines the impact of allocation of catch to stock areas on
model performance (in TOR-3).

The SDWG interpretation of TOR4 is that the variance of the commercial landings due to the 1995
and later area-allocation scheme should be used as the basis for the magnitude of landings that
might be lost or gained from the stock-specific assessments, and then perform an exercise to run the
assessment model with those potential biases and report the results. The SDWG developed such an
exercise using the 2008 GARM-111 assessment data and ADAPT VPA model in an initial response to
TOR4 and concluded that the application of a annually varying "bias-correction™ in one direction in
such an exercise provides stock size estimates and BRPs that scale up or down by about the same
average magnitude as the gain or loss. After evaluation of the first exercise, the SDWG concluded
that the calculated variance of the area-allocated commercial landings likely underestimates the
true error. More work was done to estimate the error in the commercial landings due to
misreporting of commercial landings to statistical area at allocation level A, the initial reporting
level in mandatory Vessel Trip Reports (VTRs). The SDWG elected to update the exercise using the
final SNE/MA assessment ASAP model, with an additional 5% PSE in commercial landings added to
the currently estimated 0.4 to 4.5% over the 1995-2010 time series. This increased the average
commercial landings PSE from 0.9% to 3.7%, and increased the overall catch PSE from 8% to 10%,
ranging from 4.9% in 1992 to 23.7% in 2010. The catch in the final assessment model was
increased and decreased by the annually varying PSE and models re-run to provide an additional
measure of uncertainty of assessment estimates. As in the previous version of the exercise, the
application of a annually varying "bias-correction™ in one direction in such an exercise provides
stock size estimates that scale up or down by about the same average magnitude as the gain or loss.
For the final ASAP mode, fishing mortality on average changed by +/- 0.3%, and the range in 2010
F was 0.05 to 0.04, comparable to the MCMC estimate of uncertainty. SSB on average changed by
+/- 9.0%, and the range in 2010 SSB was 6,500 to 7,600 mt, within the MCMC estimate of
uncertainty.

5. Examine the effects of incorporating environmental factors in models of population dynamics
(e.g., spring water temperatures in an environmentally-explicit stock recruitment function).

Winter flounder spawn in winter and early spring in estuaries along the mid-Atlantic, southern New
England and Gulf of Maine, as well as in continental shelf waters on Georges Bank. In southern
New England, Manderson (2008) found that overall recruitment was linked to spring temperatures,
presumably by acting on larvae, settlement stage, and/or early juveniles. Further, Manderson (2008)
found that young-of-the-abundance among 19 coastal nurseries became more synchronized in the
early 1990°s and argued that increased frequency of warm springs was creating coherence in early
life stage dynamics among local populations.

The best fit environmentally-explicit stock recruitment relationship for the Southern New England
stock predicted higher recruitment at lower winter air temperatures. The variable in the best model
was Southern New England air temperature in January and February. The best environmentally-
model provided a similar function to the standard model at mean environmental conditions, but
importantly the predicted asymptotic recruitment was lower with the environmental model. The
environmentally-explicit models support the hypothesis that increased temperatures during
spawning and the early life history result in decreased recruitment in the SNE/MA stock. Work is
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underway within the SDWG to incorporate environmentally-explicit stock-recruitment models into
the NFT standard software used to fit stock-recruitment models and to perform projections of stock
and fishery catch. However, this work has not been developed sufficiently to be made available for
peer-review at this time (see new Research Recommendation 10).

6. State the existing stock status definitions for “overfished” and “overfishing”. Then update or
redefine biological reference points (BRPs; point estimates or proxies for Bysy, Bruresnorp, and
Fumsy) and provide estimates of their uncertainty. If analytic model-based estimates are unavailable,
consider recommending alternative measurable proxies for BRPs. Comment on the scientific
adequacy of existing BRPs and the “new” (i.e., updated, redefined, or alternative) BRPs.

FMSY, SSBMSY, and MSY BRPs from an external stock-recruitment model and proxy BRPs based
on 40% MSP were estimated. For the final assessment model, the stock-recruitment model with a
fixed value for steepness (h=0.61) was judged to fit best while providing feasible results. FMSY is
estimated to be 0.290; SSBMSY is estimated to be 43,661 mt; MSY is estimated to be 11,728 mt;
F40% is estimated to be 0.327; SSB40% is estimated to be 29,045 mt; MSY40% is estimated to be
8,903 mt.

7. Evaluate stock status (overfished and overfishing) with respect to the “new” BRPs (from TOR 6),
and with respect to the existing BRPs (from a previous accepted peer review) whose values have
been updated.

The Southern New England/Mid-Atlantic (SNE/MA) winter flounder stock complex was overfished
but overfishing was not occurring in 2010. Fishing mortality (F) in 2010 was estimated to be 0.051,
below FMSY = 0.290 (18% of FMSY) and below F40% = 0.327 (16% of F40%). SSB in 2010 was
estimated to be 7,076 mt, about 16% of SSMSY= 43,661 mt and 24% of SSB40% = 29,045 mt.

8. Develop and apply analytical approaches and data that can be used for conducting single and
multi-year stock projections and for computing candidate ABCs (Acceptable Biological Catch; see
Appendix to the TORs) under a set of alternative harvest scenarios. If the stock needs to be rebuilt,
take that into account in these projections.
a.Provide numerical short-term projections (3-5 yrs, or through the end of the rebuilding
period, as appropriate). Each projection should estimate and report annual
probabilities of exceeding threshold BRPs for F, and probabilities of falling below
threshold BRPs for biomass. In carrying out projections, consider a range of
assumptions about the most important uncertainties in the assessment (e.g., terminal
year abundance, variability in recruitment).

Catch of 842 mt in 2011 is projected to provide median F2011 = 0.100 and median SSB2011 =
9,177 mt. Projections at F = 0.000 in 2012-2014 indicate less than a 1% chance that the stock will
rebuild to SSBMSY = 43,661 mt by 2014.
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b.Take into consideration uncertainties in the assessment and the species biology to
describe this stock’s vulnerability (see “Appendix to the SAW TORs”) to becoming
or remaining overfished, and how this could affect the choice of ABC.

Uncertainties that were not accounted for by assessment and reference point models were evaluated
using model diagnostics. Standard model diagnostics (e.g., residual analyses, retrospective
analyses) were used for model validation. Vulnerabilities that were not accounted for by assessment
and reference point models were evaluated using exploratory modeling, habitat observations and
testing the influence of environmental factors on recruitment dynamics. Additional considerations
of vulnerability and productivity are the implications of shifts in distribution, recruitment dynamics
and increased natural mortality. Nye et al. (2009) found an annual increase in mean depth (0.8 m
per year) of the winter flounder distribution, which may have productivity and vulnerability
implications. Apparent decreases in estuarine spawning or shifts toward coastal spawning (e.g.,
DeCelles and Cadrin 2010) may also have implications for vulnerability (e.g., less availability to
recreational fisheries) and productivity (less larval retention). Consumption of winter flounder by
other fishes, birds and mammals may be increasing as these predator populations increase. A
considerable source of additional vulnerability is the continued weak recruitment and low
reproductive rate (e.g., recruits per spawner) of SNE/MA winter flounder. If weak recruitment and
low reproductive rate continues, productivity and rebuilding of the stock will be less than projected.
Stock-recruit modeling suggests that warm temperatures are having a negative effect on
recruitment of SNE/MA winter flounder.

c.Develop plausible hypotheses (e.g., mixing among the three stocks) which might
explain any conflicting trends in the data and undertake scenario analyses to evaluate
the consequences of these alternate hypotheses on ABC determination.

The SDWG has initiated further research pursuing use of a more complex model (i.e., Stock
Synthesis) to maintain separate fishery and survey catch for the three current stock units, while
allowing a small amount (a few percent) of exchange between the stock units based on information
from historical tagging. However, development of that research has not progressed sufficiently to
be made available for peer review at this time.

9. Review, evaluate and report on the status of the SARC and Working Group research
recommendations listed in recent SARC reviewed assessments and review panel reports. Identify
new research recommendations.

Twelve of the previous 16 research recommendations have been addressed in full or in part. Four

have not been addressed. Twelve new research recommendations have been developed by the
SDWG for SAW52.
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INTRODUCTION
Stock Structure

Winter flounder (Pseudopleuronectes americanus) is a demersal flatfish species commonly found in
North Atlantic estuaries and on the continental shelf. The species is distributed between the Gulf of
St. Lawrence, Canada and North Carolina, U.S., although it is not abundant south of Delaware Bay.
Boundaries for four stock units were originally defined in the Atlantic States Marine Fisheries
Commission (ASMFC) management plan (Howell et al. 1992): Gulf of Maine (GOM), Georges
Bank (GBK), Southern New England (SNE; waters from coastal Massachusetts to eastern Long
Island, New York), and Mid-Atlantic (MA; western Long Island, New York , New Jersey, and
Delaware waters). A review of tagging studies for winter flounder for the 1995 SAW 21 assessment
(Shepherd et al. 1996; NEFSC 1996) indicated that mixing has occurred among the Southern New
England and Mid-Atlantic populations. Shepherd et al. (1996) noted that differences in growth and
maturity among samples from Southern New England to the Mid-Atlantic could reflect discrete
sampling along a gradient of changing growth and maturity rates over the range of a stock complex.
Differences in growth rates within the Mid-Atlantic unit were observed to be greater than differences
between Mid-Atlantic and Southern New England units (Shepherd et al. 1996). Therefore, since the
1995 SAW 21 assessment (NEFSC 1996), winter flounder populations in the Southern New England
and Mid-Atlantic regions have been combined into a single stock complex for assessment purposes.
Winter flounder in U.S waters are currently managed as three stock units: Gulf of Maine (GOM),
Georges Bank (GBK), and Southern New England/Mid-Atlantic (SNE/MA; Figure A1). Within the
SNE/MA stock complex, winter flounder undergo migrations from estuaries, where spawning occurs
in the late winter and spring, to offshore shelf areas of less than 60 fathoms (110 meters).

Tagging studies (e.g., Howe and Coates 1975) indicate that there is limited mixing of fish among the
three current stock units, with about 1%-3% between the GOM and SNE/MA, about 1% between
GBK and SNE/MA, and <1% between GOM and GBK. Meristics studies based mainly on fin ray
counts also indicate a separate GBK stock (Kendall 1912; Perlmutter 1947) or separate GOM, GBK,
and SNE stocks (Lux et al. 1970; Pierce and Howe 1977). Growth and maturity studies also support
the distinction of at least three stock areas (Lux et al. 1970; Howe and Coates 1975; Witherell and
Burnett 1993), with GBK fish growing and maturing the fastest and GOM fish the slowest.

An interdisciplinary review of U.S. winter flounder stock structure was conducted for this
assessment (DeCelles and Cadrin MS 2011). Information on morphology, tagging studies, genetics,
larval dispersal, life history traits, environmental signals and meristics was considered. This work
found “contingent groups” (localized populations) are likely present in several regions, and their
coherence merits further research. Despite evidence for local population structure, information from
tagging, meristics, and life history studies suggest extensive mixing within the current stock units,
thereby supporting the current assessment and management structure.

The SNE/MA stock complex extends from the coastal shelf east of Provincetown, MA southward
along the Great South Channel (separating Nantucket Shoals and Georges Bank) to the southern
geographic limits of winter flounder off Delaware. Northeast Fisheries Science Center (NEFSC)
commercial fishery statistical areas within this boundary are 521, 526, 533-539, and 611-639 (Figure
Al). The corresponding recreational fishery areas are southern Massachusetts (the southern half of
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Barnstable County; Dukes, Nantucket and Bristol counties), Rhode Island, Connecticut, New York,
New Jersey, Delaware, Maryland and Virginia. NEFSC survey strata included for this stock extend
from the waters of outer Cape Cod to the south and west, and include offshore strata 1-2, 5-6, 9-10,
25, 69-70 and 73-74 and inshore strata 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 45, 46 and 56.

Assessment History

The initial analytical assessment of the SNE/MA stock complex of winter flounder was completed in
1995 at SAW 21 (NEFSC 1996). The SAW 21 assessment included fishery catches through 1993,
research survey abundance indices through 1995, catch at age analyzed by Virtual Population
Analysis (VPA) for 1985-1993, and biological reference points based on Yield and Spawning Stock
Biomass (SSB) per recruit models (Thompson and Bell 1934). The 1995 SAW 21 assessment
concluded that the stock complex was over-exploited and at a record low level of SSB. SSB in 1993
was estimated to be 3,792 mt, about 11% of the Maximum Spawning Potential (MSP), and the fully
recruited fishing mortality rate on ages 4-5 in 1993 was estimated to be F = 0.83, about four times
F40% = 0.21.

The next benchmark assessment of the SNE/MA stock complex of winter flounder was completed in
1998 at SAW 28 (NEFSC 1999). The SAW 28 assessment included fishery catches through 1997,
research survey abundance indices through 1998, catch at age analyzed by VPA for 1981-1997, and
biological reference points based on a production model conditioned on VPA results. The 1998
SAW 28 assessment concluded that the stock complex was fully exploited and at a medium level of
biomass. Total Stock Biomass (TSB) in 1997 was estimated to be 17,900 mt, about 64% of BMSY
= 27,810 mt, and the fishing mortality rate on ages 4-5 in 1997 was estimated to be F = 0.31, just
above F40% = 0.21, while the total biomass weighted F was 0.24, below FMSY = 0.37.

A benchmark assessment was completed in 2002 at SAW 36 (NEFSC 2003). The SAW 36
assessment included fishery catches through 2001, research survey abundance indices through 2002,
and catch at age analyzed by VPA for 1981-2001. Biological reference points were based on stock-
recruitment modeling conducted by the 2002 Working Group on Re-estimation of Biological
Reference points for New England Groundfish (NEFSC 2002), which indicated that FMSY = 0.32,
SSBMSY = 30,100 mt, and MSY = 10,600 mt. The SAW 36 assessment concluded that the stock
complex was overfished and that overfishing was occurring. The SSB in 2001 was estimated to be
7,600 mt, about 25% of SSBMSY = 30,100 mt. The fishing mortality rate in 2001 was estimated to
be F=0.51, about 60% above FMSY =0.32. The 2002 SAW 36 Review Panel noted that the 2002
assessment provided a much more pessimistic evaluation of stock status than the 1998 SAW 28
assessment, mainly due to the retrospective pattern of underestimation of F and overestimation of
SSB during the late 1990s.

An updated assessment was completed in 2005 at GARM2 (NEFSC 2005). The GARM2 assessment
included fishery catches through 2004, research survey abundance indices through 2005, catch at age
analyzed by VPA for 1981-2004, and biological reference points based on the NEFSC (2002) stock-
recruitment model. The 2005 GARM2 assessment concluded that the stock complex was overfished
and that overfishing was occurring. The SSB in 2004 was estimated to be 3,938 mt, about 13% of
SSBMSY=30,100 mt. The fishing mortality rate in 2004 was estimated to be F = 0.38, about 19%
above FMSY = 0.32. The GARM2 Review Panel noted that the VPA exhibited a severe
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retrospective pattern of underestimation of F and overestimation of SSB during the late 1990s and
into 2001.

The most recent benchmark assessment was completed in 2008 at GARM-IIT (NEFSC 2008). The
GARM-III assessment included fishery catch through 2007, research survey abundance indices
through 2008, and catch at age analyzed by VPA for 1981-2007. The 2008 GARM-III Review Panel
concluded that the “Base” VPA exhibited such a large retrospective pattern through the late 1990s
and into 2001 that it required an adjustment. Splitting the time series of research survey data used in
calibration was proposed to act as a proxy for fishery and biological factors that could have changed
in the mid-1990s, resulting in the observed retrospective pattern. The VPA with most survey time
series split at 1993/1994 appeared to reduce the retrospective pattern and this “Split” VPA was
accepted as the best available estimate of stock status and a sufficient basis for management advice.
Biological reference points were based on the non-parametric empirical Yield and SSB per recruit
approach, which indicated that FMSY = F40% = 0.248, SSBMSY=SSB40% = 38,761 mt, and MSY
=9,742 mt. The 2008 GARM-III assessment concluded that the stock complex was overfished and
that overfishing was occurring. The SSB in 2007 was estimated to be 3,368 mt, about 9% of
SSBMSY= 38,761 mt. The fully recruited fishing mortality rate in 2007 was estimated to be F =
0.649, over twice FMSY= F40%= 0.248.

This 2011 SAW 52 benchmark assessment of the SNE/MA stock complex of winter flounder
includes fishery and research survey catch through 2010.

Fisheries Management

Current management of the fisheries for winter flounder is coordinated by the Atlantic States Marine
Fisheries Commission (ASMFC) in state waters and the New England Fishery Management Council
(NEFMC) in federal waters. Winter flounder fisheries in state waters have been managed by
Interstate Agreement under the auspices of the ASMFC Fishery Management Plan (FMP) for
Inshore Stocks of Winter Flounder since 1992. The plan includes states from Delaware to Maine,
with Delaware granted de minimus status (habitat regulations applicable but fishery management not
required). Coastal states from New Jersey to New Hampshire have promulgated a broad suite of
indirect catch and effort controls. State agencies have set minimum size limits for recreationally and
commercially landed flounder, enacted limited recreational closures and bag limits, and instituted
seasonal, areal, or state-wide commercial landings and fishing gear restrictions.
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Winter flounder fisheries in the Exclusive Economic Zone (EEZ) are managed under the Northeast
Multispecies Fishery FMP initially developed by the NEFMC in 1986. The principle catch of
winter flounder in the EEZ has recently occurred as bycatch in directed trawl fisheries for Atlantic
cod, haddock, and yellowtail flounder. The management unit encompasses the multispecies finfish
fishery that operates from Maine through Southern New England. The FMP extends authority over
vessels permitted under the FMP even while fishing in state waters if federal regulations are more
restrictive than the state regulations. The initial FMP enacted codend minimum mesh size
regulations, closed areas and seasons for haddock and yellowtail flounder, and an Exempted
Fisheries Program allowing targeting of small-mesh species such as shrimp, dogfish, or whiting. In
Southern New England waters, the groundfish bycatch on vessels fishing with small mesh was not
limited in any way. There was an 11 inch (28 cm) minimum size for winter flounder which
corresponded with the length at first capture (near zero percent retention) for 5.5 inch (140 mm)
diamond mesh. Although the FMP was amended four times by 1991, it was widely recognized that
many stocks, including winter flounder, were being overfished.

Time-specific stock rebuilding schedules were part of FMP Amendment 5 which took effect in May
1994. The rebuilding fishing mortality target for winter flounder was achievement of F20% within
10 years. Along with a moratorium on issuance of additional vessel permits, the cornerstone of
Amendment 5 was an effort reduction program that required "large-mesh" groundfish vessels to
limit their Days At Sea (DAS). There was an exemption from effort reduction requirements for
vessels less than 45 feet in length and for "day boats." Vessels retaining more than the possession
limit of groundfish (10% by weight, up to 500 1bs) were required to fish with either 5.5 inch (140
mm) diamond or square mesh in Southern New England or 6 inch (152 mm) mesh throughout the net
in the regulated mesh area of Georges Bank-Gulf of Maine. The possession limit was allowed when
using small mesh within the western Gulf of Maine (except for Jeffreys Ledge and Stellwagen Bank)
and in Southern New England. Vessels fishing in the EEZ west of 72° 30' (the longitude of
Shinnecock Inlet, NY) were required to abide by 5.5 inch (140 mm) diamond or 6 inch (152 mm)
square codend mesh size restrictions consistent with the Summer Flounder FMP. The minimum
landed size of winter flounder increased to 12 inches (30.5 cm), appropriate for the increased mesh
size in order to reduce discards.

At the end of 1994, the NEFMC reacted to collapsed stocks of Atlantic cod, haddock, and yellowtail
flounder on Georges Bank by recommending a number of emergency actions to tighten existing
regulations to reduce fishing mortality. Prime fishing areas on Georges Bank (Areas I & II) and in
the Nantucket Lightship Area were closed. The NEFMC also addressed an expected re-direction of
fishing effort into Gulf of Maine and Southern New England waters while also developing
Amendment 7 to the FMP. Under FMP Amendment 7, DAS controls were extended, and any
fishing by an EEZ-permitted vessel required use of not less than 6 inch (152 mm) diamond or square
mesh in Southern New England east of 72° 30'. Framework 27 in 1999 increased the square mesh
minimum size to 6.5 inches (165 mm) in the Gulf of Maine, Georges Bank, and Southern New
England mesh areas. FMP Amendment 9 revised the overfishing definitions for SNE/MA winter
flounder as recommended by SAW 28 (NEFSC 1999).
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During 2004-2009, formal rebuilding programs for many multispecies stocks, including winter
flounder, were adopted to meet the requirements of the Magnuson-Stevens Act. The DAS allocations
were reduced in 2004, 2006, and 2009 (FMP Amendment 13 and Framework 42). “Hard” (as
opposed to target) quotas were adopted for a few programs and a few management units, although
GBK yellowtail flounder was the only stock with a hard quota for all fishing.

The regulations of FMP Amendment 16 and Framework 44 were implemented in 2010, and the
associated catch share program has resulted in most of the multispecies fishery being subject to hard
quotas. A key component of the Amendment 16 catch share program was the formation of voluntary,
self-selecting fishing organizations identified as “sectors.” For SNE/MA winter flounder,
Amendment 16 revised the overfishing definitions as recommended by the GARM-III (NEFSC
2008), established a target rebuilding date of 2014 under a target fishing mortality rate of F = 0.0,
established an expected rebuilding date of 2017 given likely Fs, and specified Annual Catch Limits
(ACLs) and Accountability Measures (AMs). Although the specified fishing mortality rate target
for SNE/MA winter flounder for 2010-2012 is F = 0.0, and possession by federally permitted vessels
is prohibited, the NEFMC and NMFS recognized that an incidental bycatch would be unavoidable.
Framework 44 therefore established ACLs for SNE/MA winter flounder using the F expected to
result from management measures designed to achieve F = 0.0, providing ACLs for the 2010-2012
Fishing Years (beginning May 1) of 605, 842, and 1125 metric tons.

Growth and Maturity

Winter flounder in the Gulf of Maine and Southern New England reach a maximum size of around
2.25 kg (5 pounds) and 60 cm. On Georges Bank fish may reach a maximum length of 70 cm and
weight up to 3.6 kg (8 pounds; Bigelow and Schroeder 1953). An updated compilation and analysis
of the NEFSC and Massachusetts Division of Marine Fisheries (MADMF) survey growth and
maturity data for 1976-2010 for this assessment indicated the following maximum age, maximum
length, and von Bertalanffy growth parameters that generally support the current stock structure
(Figure A2):

GOM: 16,010 fish, maximum age 15 (55 cm); maximum length 61 cm;
Linfinity = 46.4 cm, k = 0.2727

GBK: 6,311 fish, maximum age 18 (50 cm), maximum length 70 cm;
Linfinity = 57.9 cm, k = 0.2829

SNE: 23,593 fish, maximum age 16 (51 cm), maximum length 60 cm;
Linfinity = 46.5 cm, k= 0.3184

The 1998 SAW 28 (NEFSC 1999) and previous assessments had used the maturity schedule as
published in O=Brien et al. (1993) for winter flounder south of Cape Cod, based on data from the
MADMF spring trawl survey for strata 11-21 (state waters east of Cape Cod, Nantucket sound,
Vineyard Sound, and Buzzards Bay) sampled during 1985-1989 (n =301 males, n = 398 females).
Those data provided estimates of lengths and ages of 50% maturity 0of 29.0 cm and 3.3 yr for males,
and 27.6 cm and 3.0 yr for females, and the following estimated proportions mature at age. The
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female schedule (with the proportion at age 2 rounded down to 0.00) was used in the SAW 28
assessment (NEFSC 1999).

Age 1 2 3 4 5 6 7+
Males 0.00 0.04 0.32 0.83 0.98 1.00 1.00
Females  0.00 0.06 0.53 0.95 1.00 1.00 1.00

In the 1998 SAW 28 review of the SNE/MA winter flounder stock assessment (NEFSC 1999), the
SAW recommended re-examination of the maturity schedule used in the yield per recruit analysis
(YPR) and VPA to incorporate any recent research results in the next assessment. In response to the
SAW 28 recommendation, the 2002 SAW 36 (NEFSC 2003) examined NEFSC spring trawl survey
data for the 1981-2001 period in an attempt to better characterize the maturity characteristics of the
SNE/MA winter flounder stock complex. Data from the NEFSC survey included those judged in the
SAW 28 assessment to comprise the SNE/MA complex from Delaware Bay to Nantucket Shoals:
NEFSC offshore strata 1-12, 25 and 69-76, and inshore strata 1-29, 45-56. This was a much larger
geographic area than that included in the MADMEF survey data used in O=Brien et al. (1993). Data
were analyzed in 5-6 year blocks (1981-1985, 1986-1990, 1991-1995, and 1996-2001) and for the
entire time period (1981-2001), for each sex and combined sexes. Observed proportions mature at
age were tabulated, and from those data maturity ogives at length and age were calculated to provide
estimated proportions mature at age.

In general, the 2002 SAW 36 examination of the NEFSC maturity data indicated earlier maturity
than the MADMEF data, with L50% values ranging from 22-25 cm, rather than from 28-29 cm, and
with ~50% maturity for age 2 fish, rather than ~50% maturity for age 3 fish. To investigate the
apparent inconsistency between the MADMF and NEFSC maturity data, the two data sets were
further compared over the same time periods (1985-1989, 1990-1995, 1996-2001) for
common/adjacent survey strata (MADMEF strata 11-12; NEFSC inshore strata 50-56 and offshore
strata 10-12 and 25). For comparable time periods and geographic areas, the NEFSC maturity data
still consistently indicated a smaller size and younger age of 50% maturity than the MADMF data.
NEFSC L50% and A50% values ranged from 22-26 cm and about 2.0 yr, while the MADMEF values
ranged from 27-30 cm and about 3.0 yr. The difference in values from this comparison was not as
large as for the full NEFSC data set extending southward to Delaware Bay, which incorporates
components of the stock complex that mature at smaller sizes and younger ages. However, the
difference was still nearly a full age class difference at 50% maturity.
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Given that both length and age varied in the same direction, it seemed unlikely that the differences could be
attributed to aging differences between the two data sets. Since the MADMF and NEFSC geographic areas in
this comparison did not match exactly, the difference in maturity rates may have been due to the extension of
the NEFSC strata to somewhat deeper waters inhabited by fish that mature at a smaller size and younger age
(inclusion of fish in offshore strata were necessary for sufficient sample size). Alternatively, for the size
range of fish in question (20 to 30 cm length), it might have been that immature and mature fish are
segregated by area, with mature fish in that size interval tending to occupy inshore areas during the spring,
with immature fish tending to remain offshore. Finally, there may have been differences in the accuracy and
consistency of the interpretation of maturity stage between MADMF and NEFSC survey staff.

The 2002 SAW 36 considered these data and analyses and the possible causes for the noted inconsistencies,
concluded that more detailed spatial and temporal analyses were needed before revisions to the maturity
schedule could be adopted, and made a number of research recommendations for future winter flounder
maturity work. The O’Brien et al. (1993) maturity at age schedule used in the 1998 SAW 28 and 2002 SAW
36 assessments was retained in the 2005 GARM 2 (NEFSC 2005), and 2008 GARM 3 (NEFSC 2008)
assessments.

The 2002 SAW 36 assessment Research Recommendations were to “Evaluate the maturity at age of fish
sampled in the NEFSC fall and winter surveys” and “Examine sources of the differences between NEFSC,
MA and CT survey maturity (validity of evidence for smaller size or younger age at 50% maturity in the
NEFSC data). Compare NEFSC inshore against offshore strata for differences in maturity. Compare
confidence intervals for maturity ogives. Calculate annual ogives and investigate for progression of maturity
changes over time. Examine maturity data from NEFSC strata on Nantucket Shoals and near George=s Bank
separately from more inshore areas. Consider methods for combining maturity data from different survey
programs.”

Some of these 2002 SAW 36 research recommendations are addressed in this assessment. However, the
NEFSC winter survey (1992-2007) age structures have not been processed, and so the associated maturity
stages are not available in computerized form. Maturity data from the CTDEP trawl survey have not yet been
compiled and provided in computerized form to the SDWG; therefore, no analyses have been completed for
those data. The current work responding to the 2002 SAW 36 Research recommendations focuses on the
maturity schedule for female fish, which in the past has been adopted as a proxy schedule for all the fish in the
catch at age. In all cases, probit regression models assuming lognormal error were fit to the maturity data to
estimate proportions mature at age. Both the MADMF and NEFSC maturity data have been recompiled and
updated schedules computed.

The MADMEF Spring survey data for the SNE/MA stock strata (11-21) were updated through 2008, with year
blocks for 1982-1984, 1985-1989 (corresponding to the data subset included in the O’Brien [1993] maturity
schedule), 1990-1995, 1996-2001, 2002-2007, 2008, and all data combined for 1982-2008. The MADMF
maturity data indicate a consistent pattern over the time series, with maturity at age 2 less than 10% across the

time series, and some increase in maturity at age 3 (from about 50% to about 66%) in the 2002-2007 period
(Figure A3).
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Figure A3 and the table below show that when all the currently available MADMF Spring female maturity
data are combined (1982-2008; 8208 in the plot legend) the resulting schedule is within 2-3% at age of the
O’Brien (1993) schedule used in previous assessments.

Age 1 2 3 4 5 6 7+
O’Brien 0.00 0.06 0.53 0.95 1.00 1.00 1.00
1993

Current 0.00 0.08 0.56 0.95 1.00 1.00 1.00

The NEFSC Spring survey data for all SNE/MA stock complex strata (offshore 1-12, 25, 69-76; inshore 1-26,
45-56) were also updated through 2008, with year blocks for 1981-1984, 1985-1989 (corresponding to the
data subset included in the O’Brien [1993] maturity schedule), 1990-1995, 1996-2001, 2002-2007, and 2008.
The NEFSC Spring maturity data indicate a more variable pattern over the time series than the MADMF
Spring data, with maturity at age 2 ranging from 28% to 70% across the time series, and maturity at age 3 at
greater than 90% for the entire 1981-2008 period. The NEFSC Spring data continue to indicate an age of
50% maturity (A50) of about age 2 (Figure A4), compared to A50 = age 3 for the MADMF Spring data.

Data from the NEFSC Fall survey, the NEFSC Spring survey for Massachusetts waters inshore strata (55-56;
Nantucket Shoals), and the NEFSC Spring survey for Massachusetts waters offshore strata (9-12 and 25) have
also been compiled and analyzed in the same way as the NEFSC Spring and MADMEF Spring survey full data
sets, to respond to the Research Recommendations. Like the NEFSC Spring data, the NEFSC Fall data
indicate an age of 50% maturity (A50) of about age 2 (Figure AS5), compared to A50 = age 3 for the MADMF
Spring data. The NEFSC Spring Massachusetts waters inshore strata maturity data indicate a more variable
pattern over the time series than the full NEFSC Spring data set, with maturity at age 2 ranging from 0% to
74% across the time series, and maturity at age 3 from 89% to 100%. Like the full NEFSC Spring data set,
the NEFSC Spring Massachusetts inshore data indicate an age of 50% maturity (A50) of about age 2 (Figure
A6), compared to A50 = age 3 for the MADMEF Spring data. Finally, the NEFSC Spring Massachusetts waters
offshore strata maturity data indicate a more variable pattern over the time series than the full NEFSC Spring
data set, with maturity at age 2 ranging from 6% to 86% across the time series, and maturity at age 3 from
73% to 100%. Like the full NEFSC Spring data set, the NEFSC Spring Massachusetts Offshore data indicate
an age of 50% maturity (A50) of about age 2 (Figure A7), compared to A50 = age 3 for the MADMEF Spring
data.

Given the respective characteristics of the MADMEF Spring and various strata set combinations of the NEFSC
Spring and Fall maturity, and the indications from the McBride et al. (MS 2011) histological work that age 2
fish are likely not mature, the SDWG concluded that the MADMEF Spring survey data continue to provide the
best macroscopic evaluation of the maturity stage for SNE/MA winter flounder. The SDWG recommended
that the MADMEF Spring data 1982-2008 maturity estimates at age (age 1 - 0%; age 2 — 8%; age 3 —56%; age
4 —95%, age 5 and older — 100%) be used in the 2011 SAW 52 assessment.
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Instantaneous Natural Mortality (M)

The SDWG adopted a change in the instantaneous rate of natural mortality (M) for the winter flounder stocks.

The value of M used in all previous assessments was 0.20 for all ages and years, and was based on the
ICES/FAO 3/Tmax “rule-of-thumb” (e.g., see Vetter 1988 and Quinn and Deriso 1999) using observed
maximum ages for winter flounder (Tmax) of about 15. The current observed Tmax values for the three stock
units are GOM = 15 years, GBK = 18 years, and SNE/MA = 16 years (see Growth and Maturity section,
above). The adopted change increases this rate to 0.30 for all stocks, ages and years. Evidence can be found
in the literature and current model diagnostics to support the increase.

Literature values of M from tagging studies and life history equations indicate M for winter flounder is likely
higher than 0.20. Dickie and McCracken (1955) carried out a tagging study in St. Mary Bay, Nova Scotia,
Canada (GOM Stock) and estimated a percentage natural mortality rate to be 30% (M = 0.36). Saila et al.
(1965) made equilibrium yield calculations for winter flounder from Rhode Island waters (Tmax = 12) using
F values from Berry et al. (1965) and calculated M to be 0.36. Poole (1969) analyzed tagging data from New
York waters from five different years and estimated values for M of 0.54 (1937), 0.33 (1938), 0.50 (1964),
0.52 (1965), and 0.52 (1966). Finally, an analysis of tagging data from a large scale study along the coast of
Massachusetts provided a percentage natural mortality rate of 27%, or M = 0.32 (Howe and Coates 1975).
For this assessment, a re-analysis of the Howe and Coates (1975) tagging data was conducted using a
contemporary tagging model to estimate natural mortality (Wood MS 2011). The tagging model fit to the
data was the instantaneous rates formulation of the Brownie et al. (1985) recovery model (Hoenig et al. 1998).
This work provided an M of 0.30 with 95% confidence interval from 0.26 to 0.35.

Values derived from life history equations found in the fisheries literature also support a higher estimate of M
for winter flounder. Three of these equations were used along with a maximum age (Tmax) of 16 to derive
estimates of M equal to 0.28, 0.26, and 0.19 (the equations from Hoenig 1983, Hewett and Hoenig 2005, and
the ICES/FAO “rule-of-thumb” respectively). A recently proposed method from Gislason et al. (2010), based
on the SNE/MA stock mean length at age (Ages 1-16) and associated von Bertalanfty growth parameters from
NEFSC survey 1976-2010 age-length data (see Growth and Maturity above), estimated M to be 0.37 (see text
table below).
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Values of Natural Mortality (M) for winter flounder found in the fisheries
literature and derived using life-history equations.

Study Method M

ICES/FAQ rule-of-thumb Equation: 3/Tmax 0.19
Hewett and Hoenig 2005 Equation: 4.22/Tmax 0.26
Hoenig 1983 Equation: 1.44-0.982*In(Tmax) 0.28
Howe and Coates 1975 Analysis of Tagging Data 0.32
Wood MS 2011 Re-analysis of Howe and Coates 1975  0.30
Poole 1969 Analysis of Tagging Data from 1938 0.33
Dickie and McCracken 1955 Analysis of Tagging Data 0.36
Saila et al. 1965 Ricker Equil. Yield Equation and Tmax 0.36
Gislason et al. 2010 Equation: Mean size at age and VBG 0.37
Poole 1969 Analysis of Tagging Data from 1964 0.50
Poole 1969 Analysis of Tagging Data from 1965 0.52
Poole 1969 Analysis of Tagging Data from 1966 0.52
Poole 1969 Analysis of Tagging Data from 1937 0.54

Preliminary assessment population model run diagnostics also in general support a higher value for M.
Profiles of mean squared residual for Preliminary ADAPT VPA SNE/MA stock models indicate best fits for
M in the range of 0.20 to 0.30. The likelihood profile of initial ASAP SCAA model runs for the SNE/MA
stock indicates a best fit for M= 0.60 (Figure A8). Model runs from Rademeyer and Butterworth (MS 2011 a,
b) SCAA (ASPM) models at M equal to 0.20, 0.30, and 0.40 also reveal decreasing negative log-likelihood as
M is increased for GOM and SNE/MA stock models (see text tables below).

Results of SCAA for the Gulf of Maine winter flounder for each combination of 3 levels of natural
mortality (M=0.2, 0.3 and 0.4, constant throughout the assessment period) and 3 weightings of the survey
CAA likelihood (w=0.1, 0.3 and 0.5). The runs with w=0.3 and 0.5 have both commercial and survey
selectivities flat at older ages, while the runs with w=0.1 have only the commercial selectivity flat.
Displayed values are the negative log-likelihoods of each model.

M

Weighting 020 030 0.40
0.1 1232 -1266 -129.1
0.3 1569 -177.2 -196.1
0.5 255.6 2632 -280.8
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Results of SCAA for the SNE/MA winter flounder for 3 levels of natural mortality for Base Case 2.
Displayed values are the negative log-likelihoods of each model.

M
0.20 0.30 0.40
-LL -123.2  -126.6  -129.1

The SDWG also considered other evidence that might justify an increase in M for winter flounder. The
NEFSC’s food habits database (Smith and Link 2010) was examined to identify the major fish predators of
winter flounder. These predators include Atlantic cod, sea raven, monkfish (goosefish), spiny dogfish, winter
skate and little skate. A preliminary examination was undertaken to determine the prominence of winter
flounder in the diets of these predators, across all seasons, years, size classes of predator, sizes of prey, and
geographic locales. The overall frequency of occurrence of winter flounder in the stomachs is not a common
or high occurrence (see text table below) and always less than 0.15%.

Occurrence of winter flounder in their major fish predators.

Number of Occurrence

stomachs

Spiny dogfish 67,565
Winter skate 17,708
Little skate 28,725

Atlantic cod 20,142
Sea raven 7,968
Goosefish 10,742

s of winter
flounder
27

6

6

27

10

12

% Freq. of
occurrence

0.040%
0.034%
0.021%
0.134%
0.126%
0.112%

Further, the contribution of winter flounder to the diets of these predators species is also notably small (see

text table below) and usually less than 0.4%.

Contribution of winter flounder (percent by weight) to the diet of their major fish predators.

% Diet

composition of
winter flounder

L95% CI

Spiny dogfish ~ 0.107%
Winter skate 0.145%

Little skate 0.012%
Atlantic cod 0.240%
Sea raven 0.784%
Goosefish 0.249%
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U95%CI

0.205%
0.160%
0.016%
0.317%
0.883%
0.260%
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Understandably the temptation exists to evaluate these relatively low contributions of diet with respect to
consumptive removals of winter flounder as compared to winter flounder stock abundance and (relatively
low) landings, initially using ad hoc or proxy methods. Yet just as one would not do so when assessing the
status of a stock without a fuller exploration of all the sensitivities, uncertainties and caveats of the
appropriate estimators and parameters, the SDWG did not recommend doing so for scoping winter flounder
predatory removals at this time. The SDWG also noted that for percentages as low as observed, when
allocated to the three winter flounder stocks and explored seasonally or as a time series, there are going to be
large numbers of zeroes and attendant uncertainties and variances that would logically offset any potentially
high individual predator total population-level consumption rates. Thus, the SDWG does not provide
comment as to the merit of exploring or relative magnitude of the issue, but recommends that the topic should
be forwarded as an important research recommendation.

Other sources of increased natural mortality may come from perceived increases in seal populations along the
New England coast, which are known to be predators of winter flounder (Ampela 2009). Population size was
estimated at 5,611 seals in 1999 (Waring et al. 2009) and a current survey is being conducted to estimate the
size of the seal population. However, no time series of seal abundance or seal consumption of winter flounder
are available.

TOR 1. Estimate catch from all sources including landings and discards. Characterize the uncertainty
in these sources of data.

Landings

Commercial fishery landings reached an historical peak of 11,977 metric tons (mt) in 1966, then decreased
through the 1970s, peaked again at 11,176 mt in 1981, and then steadily decreased to 2,128 mt in 1994.
Commercial landings then increased to 4,556 mt in 2001 but have generally decreased since then. Under a
prohibition of commercial possession in the EEZ since May 2009, commercial landings decreased to 271 mt
in 2009 and 174 mtin 2010 (Table A1, Figure A9). Since 1995, the procedure used to allocate the commercial
landings to statistical area has allowed estimation of the variance in the landings due to this process. For the
SNE/MA winter flounder commercial fishery landings, the Proportional Standard Error (PSE) has averaged
less than 1% (Table A1). About 66% of the commercial landings have been allocated to statistical area based
on a match of Dealer records and Vessel Trip Reports for each trip over the 1995-2010 time series, with lesser
percentages allocated based on an increasingly broad stratification basis (Table A2).

Most of the commercial landings from the SNE/MA stock complex have historically been taken from
statistical areas 521 and 526 (east and south of Cape Cod, MA), 537 and 539 (south of Rhode Island), and
611-613 (Long Island Sound and south of Long Island; Table A3 and Figures A10-A13 for the years 1983,
1993, and 2000). With the restrictions on EEZ landings beginning in 2009, the percentage of landings from
area 521 decreased from about 40% in 2007-2008 to about 20% in 2009; however, that percentage