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STATE OF STOCK
This assessment of summer flounder (Paralichthys dentatus) is an update through 2014
of commercial and recreational fishery catch data, research survey indices of abundance, and the
analyses of those data. The summer flounder stock was not overfished but overfishing was
occurring in 2014 relative to the biological reference points from the 2013 Stock Assessment
Workshop (SAW) 57 benchmark assessment (NEFSC 2013; Figures 1-4). Fishing mortality on
the fully selected age 4 fish ranged between 0.793 and 1.776 during 1982-1996 then decreased
from 0.867 in 1997 to 0.284 in 2007. Since 2007 the fishing mortality rate has increased to
0.359 in 2014, 16% above the 2013 SAW 57 FMSY proxy = F35% = 0.309 (Figures 1-3). The 90%
confidence interval for F in 2014 was 0.274 to 0.435. Spawning stock biomass (SSB) decreased
from 24,134 mt in 1982 to 5,394 mt in 1989 and then increased to peaks of 50,357 mt in 2003
and 47,499 mt in 2010. SSB was estimated to be 40,323 mt in 2014, 65% of the 2013 SAW 57
SSBMSY proxy = SSB35% = 62,394 mt, and 29% above the 2013 SAW 57 ½ SSBMSY proxy = ½
SSB35% = 31,197 mt (Figures 1-2, 4). The 90% confidence interval for SSB in 2014 was 35,486
to 49,918 mt. The average recruitment from 1982 to 2014 is 41 million fish at age 0. The 1983
and 1985 year classes are the largest in the assessment time series, at 75 and 62 million fish,
while the 1988 year class is the smallest at only 10 million fish. After four below-average year
classes in 2010-2013 (36, 20, 23, and 27 million fish), the 2014 year class is currently estimated
to be average at 41 million fish (Figures 4-5).
No strong internal model retrospective patterns in F or SSB are evident in the updated
assessment model, as the average retrospective errors over the last 7 terminal years are < 15%
(Figures 6-7), comparable to the magnitude of the 2013 SAW 57 retrospective errors. The 2014
model estimates of F and SSB adjusted for this minor internal retrospective error are within the
model estimate 90% confidence intervals (Figure 2). There is, however, evidence of a recent,
consistent, small magnitude pattern in both the underestimation of F and the overestimation of
SSB for the last 5 terminal years. There is a stronger and more consistent recent retrospective
pattern in recruitment as 5 of the last 7 year classes have been initially over-estimated by a range
of 22% to 49% (Figure 8). The historical assessment retrospective likewise indicates the
emergence of a gradual upward adjustment of recent F estimates and downward adjustment of
recent SSB estimates since the 2011 updated assessment (Figure 9). Tracking of recent
assessment estimates and projections of Catch, F, and SSB indicates that while catches have not
substantially exceeded the specified Acceptable Biological Catch (ABC; Figure 10), projected F
has been exceeded and projected SSB has not been achieved (Figure 11-12). This result is
mainly due to the recruitment to the stock of four below-average year classes in 2010-2013.
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PROJECTIONS
If the total catch of summer flounder in 2015 equals the specified ABC = 10,329 mt =
22.772 million lbs, the median F in 2015 is projected to be 0.385, above the fishing mortality
threshold = FMSY proxy = F35% = 0.309. The median SSB on November 1, 2015 is projected to be
42,423 mt = 93.527 million lbs, below the biomass target SSBMSY proxy = SSB35% = 62,394 mt =
137.555 million lbs.
If the stock is fished at the fishing mortality threshold = FMSY proxy = F35% = 0.309 in
2016-2018, the median annual total catches are the Overfishing Limit (OFL) for 2016-2018. The
projected estimates in the following table are medians of the distributions for fixed F.
OFL Total Catch, Landings, Discards
Fishing Mortality (F) and Spawning Stock Biomass (SSB)
Catches and SSB in metric tons

Year
2015
2016
2017
2018

Total
Catch
10,329
8,194
8,821
9,365

Landings
8,752
6,807
7,304
8,028

Discards
1,577
1,387
1,517
1,337

2

F
0.385
0.309
0.309
0.309

SSB
42,423
45,198
47,900
50,496

CATCH
Reported 2014 landings in the commercial fishery were 5,134 mt = 11.319 million lbs,
about 8% over the commercial quota (4,767 mt = 10.509 million lbs). Estimated 2014 landings
in the recreational rod-and-reel fishery were 3,354 mt = 7.394 million lbs, about 6% above the
recreational harvest limit (3,179 mt = 7.008 million lbs). Total commercial and recreational
landings in 2014 were 8,488 = 18.713 million lbs and total commercial and recreational discard
losses were 1,717 mt = 3.785 million lbs, for a total catch in 2014 of 10,205 mt = 22.498 million
lbs (Figure 3).
Catch and Status Table: Summer flounder
(weights in 000s mt, recruitment in millions, arithmetic means)
2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

Max1

Min1

Commercial
landings

7.7

6.3

4.5

4.1

4.8

6.1

7.5

5.9

5.7

5.1

17.1

4.0

7.5

Commercial
discards3

1.5

1.5

2.1

1.2

1.4

1.5

1.1

0.7

0.7

0.8

2.2

0.2

1.1

Recreational
landings

4.9

4.8

4.2

3.7

2.7

2.3

2.6

2.9

3.2

3.4

12.5

1.4

4.7

Recreational
discards3

1.0

0.8

1.0

1.2

1.1

1.1

1.1

0.8

0.7

0.9

1.2

0.1

0.7

Total Catch

14.0

12.1

10.0

9.3

8.8

9.5

11.4

10.3

10.3

10.2

26.3

7.9

13.4

Commercial
quota

8.2

6.4

4.7

4.3

5.0

6.0

8.0

5.8

5.4

4.8

8.1

8.2

6.9

Recreational
harvest limit

5.5

4.3

3.1

2.9

3.3

4.0

5.3

3.9

3.5

3.2

5.5

2.9

4.6

Spawning Stock
Biomass2

45.4

46.2

44.9

44.8

46.5

47.5

45.4

45.3

41.5

40.3

50.4

5.4

28.8

Recruitment
(age 0)

29.5

36.8

38.2

45.2

53.4

36.4

20.3

22.5

27.3

41.4

75.2

9.6

41.8

F (age 4)

0.47

0.35

0.28

0.35

0.35

0.38

0.45

0.36

0.35

0.36

1.78

0.28

0.81

Year

Mean1

1: Over the period 1982-2014
2: On November 1 annually
3: Dead discards

STOCK DISTRIBUTION AND IDENTIFICATION
The Mid Atlantic Fisheries Management Council (MAFMC) and Atlantic States Marine
Fisheries Commission (ASMFC) Fishery Management Plan for summer flounder defines the
management unit as all summer flounder from the southern border of North Carolina northeast to
the US-Canada border. For assessment purposes, the definition of Wilk et al. (1980) of a unit
stock extending from Cape Hatteras north to New England has been accepted in this and
previous assessments. The current management unit is consistent with a summer flounder
genetics study, which revealed no population subdivision at Cape Hatteras (Jones and Quattro
1999). A consideration of summer flounder stock structure incorporating tagging data supported
the existence of stocks north and south of Cape Hatteras, with the stock north of Cape Hatteras
3

possibly composed of two distinct spawning aggregations, off New Jersey and Virginia-North
Carolina (Kraus and Musick 2003). The assessment is consistent with the conclusions of this
study.

DATA AND ASSESSMENT
The population model implemented for summer flounder is the forward projecting agestructured model ASAP (Legault and Restrepo 1998; NFT 2013a). The model assumes agedependent values for instantaneous natural mortality (M) that result in a mean value of M = 0.25.
The catch in the model includes both commercial and recreational fishery landings and discards
at age. The fishery landings and discards are treated as two fleets in the model. Indices of stock
abundance including age compositions from the NEFSC winter, spring, and fall; Massachusetts
spring and fall; Rhode Island fall and monthly fixed; Connecticut spring and fall; Delaware, New
York, New Jersey, VIMS ChesMMAP, and VIMS NEAMAP spring and fall trawl surveys were
used in the ASAP model calibration. Aggregate indices of stock abundance from the URI GSO
trawl survey and NEFSC MARMAP and ECOMON larval surveys, and recruitment indices (age
0; Young-Of-the-Year, YOY) from surveys conducted by the states of Massachusetts, Delaware,
Maryland, and Virginia were also used in the model calibration.
All of the ongoing research survey indices (expressed as aggregate N) have declined
since their most recent peak (generally in 2009-2012) to 2014, in percent as follows:
NEFSC Spring -49%
NEFSC Fall -27%
MADMF Spring -57%
MADMF Fall -43%
RIDFW Fall -64%
RIDFW Monthly -82%
URIGSO -67%
CTDEEP Spring -22%
CTDEEP Fall -54%
NYDEC -28%
NJDFW -40%
DEDFW -17%
VIMS ChesMMAP -98%
NEAMAP Spring -51%
NEAMAP Fall -60%
Most of the YOY indices suggest good recruitment in 2002, 2004, and 2009, and poorer
recruitment since then.
No strong internal model retrospective patterns in F or SSB are evident in the updated
assessment model, as the average retrospective errors over the last 7 terminal years are < 15%
(Figures 6-7), comparable to the magnitude of the 2013 SAW 57 retrospective errors. The 2014
model estimates of F and SSB adjusted for this minor internal retrospective error are within the
model estimate 90% confidence intervals (Figure 2). There is, however, evidence of a recent,
consistent, small-magnitude pattern in both the underestimation of F and the overestimation of
SSB for the last 5 terminal years. There is a stronger and more consistent recent retrospective
pattern in recruitment as 5 of the last 7 year classes have been initially over-estimated by a range
of 22% to 49% (Figure 8). The historical assessment retrospective likewise indicates the
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emergence of a gradual upward adjustment of recent F estimates and downward adjustment of
recent SSB estimates since the 2011 updated assessment (Figure 9). Tracking of recent
assessment estimates and projections of Catch, F, and SSB indicates that while catches have not
substantially exceeded the specified ABCs (Figure 10), projected F has been exceeded and
projected SSB has not been achieved (Figure 11-12). This result is mainly due to the recruitment
to the stock of 4 below average year classes in 2010-2013.

BIOLOGICAL REFERENCE POINTS (BRPS)
The existing 2013 SAW 57 biological reference points for summer flounder are based on
stochastic yield and SSB per recruit and stochastic projection models in the NOAA NFT
framework (NFT 2013b, c; Thompson and Bell 1934) using values from the 2013 assessment.
The fishing mortality reference point is F35% = 0.309 (CV = 15%) as a proxy for FMSY. The
biomass reference point proxy is estimated as the projection of January 1, 2013 stock sizes at
F35% = 0.309 and mean recruitment of 43 million fish per year (1982-2012). The SSBMSY proxy
is estimated to be 62,394 mt (137.6 million lbs; CV = 13%), and the biomass threshold of onehalf SSBMSY is estimated to be 31,197 mt (68.8 million lbs; CV = 13%). The MSY proxy is
estimated to be 12,945 mt (28.539 million lbs; CV = 13%; 10,455 mt = 23.049 million lbs of
landings plus 2,490 mt = 5.490 million lbs of discards).

FISHING MORTALITY
Fishing mortality on the fully selected age 4 fish ranged between 0.793 and 1.776 during
1982-1996 then decreased from 0.867 in 1997 to 0.284 in 2007. Since 2007 the fishing mortality
rate has increased to 0.359 in 2014, 16% above the 2013 SAW 57 FMSY proxy = F35% = 0.309
(Figures 1-3). The 90% confidence interval for F in 2014 was 0.274 to 0.435.

SPAWNING STOCK BIOMASS
Spawning stock biomass (SSB) decreased from 24,134 mt in 1982 to 5,394 mt in 1989
and then increased to peaks of 50,357 mt in 2003 and 47,499 mt in 2010. SSB was estimated to
be 40,323 mt in 2014, 65% of the 2013 SAW 57 SSBMSY proxy = SSB35% = 62,394 mt, and 29%
above the 2013 SAW 57 ½ SSBMSY proxy = ½ SSB35% = 31,197 mt (Figures 1-2 & 4). The 90%
confidence interval for SSB in 2014 was 35,486 to 49,918 mt.

RECRUITMENT
The average recruitment from 1982 to 2014 is 41 million fish at age 0. The 1983 and
1985 year classes are the largest in the assessment time series, at 75 and 62 million fish, while
the 1988 year class is the smallest at only 10 million fish. After 4 below average year classes in
2010-2013 (36, 20, 23, and 27 million fish), the 2014 year class is currently estimated to be
average at 41 million fish (Figures 4-5).
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Figure 1. Stock status time series since 1993 for summer flounder. The horizontal dashed line
is the 2013 Stock Assessment Workshop (SAW) 57 fishing mortality threshold reference point
proxy; the vertical dashed lines are the 2013 SAW 57 biomass threshold and target reference
point proxies.
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Figure 2. Stock status of summer flounder in 2014 with respect to 2013 Stock Assessment
Workshop (SAW) 57 threshold and target reference point proxies. The filled circle is the model
estimate and the error bars are 90% confidence intervals; the open circle is the model estimate
adjusted for internal model retrospective error.
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Figure 3. Total fishery catch and fully-recruited fishing mortality (F, peak at age 4) of summer
flounder. The horizontal red line is the 2013 Stock Assessment Workshop (SAW) 57 fishing
mortality threshold reference point proxy.
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Figure 4. Summer flounder spawning stock biomass (SSB; solid line) and recruitment at age 0
(R; vertical bars) by calendar year. The horizontal dashed line is the 2013 Stock Assessment
Workshop (SAW) 57 biomass target reference point proxy; the horizontal red line is the biomass
threshold reference point proxy.
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Figure 5. Stock-recruitment scatter plot for summer flounder 1983-2014 year classes.

11

Figure 6. Results of internal model retrospective analysis for summer flounder: fully recruited F
(true age 4, model age 5); average retrospective error = -14%.
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Figure 7. Results of internal model retrospective analysis for summer flounder: Spawning Stock
Biomass; average retrospective error = +6%.
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Figure 8. Results of internal model retrospective analysis for summer flounder: R (recruitment at
true age 0, model age 1); average retrospective error = +22%.
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Summer Flounder Historical Retrospective
1990-2015 Stock Assessments
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Figure 9. Comparison of estimates from the 1990-2015 summer flounder assessments.
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Summer flounder Projection Performance: Total Catch

15,000
14,000
13,000

Total Catch (mt)

12,000
11,000
10,000
9,000
8,000
7,000
6,000
5,000

2008 SAW 47

2008 SAW 47 PROJ

F2010_UPD

F2010_PROJ

F2012_UPD

F2012_PROJ

F2015_UPD

F2015_PROJ

F2009_UPD

F2009_PROJ

F2011_UPD

F2011_PROJ

2013 SAW 57

2013 SAW 57 PROJ

Year

Figure 10. Comparison of estimated and projected catch (ABC) from the 2008 through 2015
summer flounder assessments. The F2015 assessment catches projected for 2016-2018 are the
ABCs.
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Summer flounder Projection Performance: F
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Figure 11. Comparison of estimated and projected fishing mortality (F, peak age 4) from the 2008
through 2015 summer flounder assessments. The F2015 assessment F projected for 2016-2018
corresponds to the projected ABCs.
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Summer Flounder Projection Performance: SSB
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Figure 12. Comparison of estimated and projected Spawning Stock Biomass (SSB) from the 2008
through 2015 summer flounder assessments. The F2015 assessment SSB projected for 2016-2018
corresponds to the projected ABCs.

18

Procedures for Issuing Manuscripts
in the
Northeast Fisheries Science Center Reference Document (CRD) Series

Clearance
All manuscripts submitted for issuance as CRDs
must have cleared the NEFSC’s manuscript/abstract/
webpage review process. If any author is not a federal
employee, he/she will be required to sign an “NEFSC
Release-of-Copyright Form.” If your manuscript
includes material from another work which has been
copyrighted, then you will need to work with the
NEFSC’s Editorial Office to arrange for permission
to use that material by securing release signatures on
the “NEFSC Use-of-Copyrighted-Work Permission
Form.”
For more information, NEFSC authors should see
the NEFSC’s online publication policy manual, “Manuscript/abstract/webpage preparation, review, and dissemination: NEFSC author’s guide to policy, process,
and procedure,” located in the Publications/Manuscript
Review section of the NEFSC intranet page.

Organization
Manuscripts must have an abstract and table of
contents, and (if applicable) lists of figures and tables.
As much as possible, use traditional scientific manuscript organization for sections: “Introduction,” “Study
Area” and/or ”Experimental Apparatus,” “Methods,”
“Results,” “Discussion,” “Conclusions,” “Acknowledgments,” and “Literature/References Cited.”

Style
The CRD series is obligated to conform with the
style contained in the current edition of the United
States Government Printing Office Style Manual. That
style manual is silent on many aspects of scientific
manuscripts. The CRD series relies more on the CSE
Style Manual. Manuscripts should be prepared to
conform with these style manuals.
The CRD series uses the American Fisheries Society’s guides to names of fishes, mollusks, and decapod

crustaceans, the Society for Marine Mammalogy’s
guide to names of marine mammals, the Biosciences
Information Service’s guide to serial title abbreviations,
and the ISO’s (International Standardization Organization) guide to statistical terms.
For in-text citation, use the name-date system. A
special effort should be made to ensure that all necessary bibliographic information is included in the list
of cited works. Personal communications must include
date, full name, and full mailing address of the contact.

Preparation
Once your document has cleared the review process, the Editorial Office will contact you with publication needs – for example, revised text (if necessary) and
separate digital figures and tables if they are embedded
in the document. Materials may be submitted to the
Editorial Office as files on zip disks or CDs, email
attachments, or intranet downloads. Text files should
be in Microsoft Word, tables may be in Word or Excel,
and graphics files may be in a variety of formats (JPG,
GIF, Excel, PowerPoint, etc.).

Production and Distribution
The Editorial Office will perform a copy-edit of
the document and may request further revisions. The
Editorial Office will develop the inside and outside
front covers, the inside and outside back covers, and
the title and bibliographic control pages of the document.
Once both the PDF (print) and Web versions of
the CRD are ready, the Editorial Office will contact
you to review both versions and submit corrections or
changes before the document is posted online.
A number of organizations and individuals in the
Northeast Region will be notified by e-mail of the
availability of the document online.

Research Communications Branch
Northeast Fisheries Science Center
National Marine Fisheries Service, NOAA
166 Water St.
Woods Hole, MA 02543-1026

MEDIA
MAIL

Publications and Reports
of the
Northeast Fisheries Science Center
The mission of NOAA’s National Marine Fisheries Service (NMFS) is “stewardship of living marine resources
for the benefit of the nation through their science-based conservation and management and promotion of the
health of their environment.” As the research arm of the NMFS’s Northeast Region, the Northeast Fisheries
Science Center (NEFSC) supports the NMFS mission by “conducting ecosystem-based research and assessments of living marine resources, with a focus on the Northeast Shelf, to promote the recovery and long-term
sustainability of these resources and to generate social and economic opportunities and benefits from their use.”
Results of NEFSC research are largely reported in primary scientific media (e.g., anonymously-peer-reviewed
scientific journals). However, to assist itself in providing data, information, and advice to its constituents, the
NEFSC occasionally releases its results in its own media. Currently, there are three such media:
NOAA Technical Memorandum NMFS-NE -- This series is issued irregularly. The series typically includes: data reports of
long-term field or lab studies of important species or habitats; synthesis reports for important species or habitats; annual reports
of overall assessment or monitoring programs; manuals describing program-wide surveying or experimental techniques; literature
surveys of important species or habitat topics; proceedings and collected papers of scientific meetings; and indexed and/or annotated
bibliographies. All issues receive internal scientific review and most issues receive technical and copy editing.
Northeast Fisheries Science Center Reference Document -- This series is issued irregularly. The series typically includes: data
reports on field and lab studies; progress reports on experiments, monitoring, and assessments; background papers for, collected
abstracts of, and/or summary reports of scientific meetings; and simple bibliographies. Issues receive internal scientific review and
most issues receive copy editing.
Resource Survey Report (formerly Fishermen’s Report) -- This information report is a regularly-issued, quick-turnaround report on
the distribution and relative abundance of selected living marine resources as derived from each of the NEFSC’s periodic research vessel surveys of the Northeast’s continental shelf. This report undergoes internal review, but receives no technical or copy editing.

TO OBTAIN A COPY of a NOAA Technical Memorandum NMFS-NE or a Northeast Fisheries Science Center Reference Document,
either contact the NEFSC Editorial Office (166 Water St., Woods Hole, MA 02543-1026; 508-495-2350) or consult the NEFSC webpage
on “Reports and Publications” (http://www.nefsc.noaa.gov/nefsc/publications/). To access Resource Survey Report, consult the Ecosystem
Surveys Branch webpage (http://www.nefsc.noaa.gov/femad/ecosurvey/mainpage/).
ANY USE OF TRADE OR BRAND NAMES IN ANY NEFSC PUBLICATION OR REPORT DOES NOT IMPLY ENDORSEMENT.

