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2020 Management Track Peer Review Panel Report

Jean-Jacques Maguire! (chair), Richard Merrick?, Patrick Sullivan® and Cate O’Keefe®

Executive Summary

Thirteen groundfish and one scallop stock assessments were scheduled to be reviewed in the Autumn
2020 Management Track process. The Assessment Oversight Panel (AOP) reviewed the assessment plans
and recommended that three assessments be direct delivery (Level 1): Ocean pout, Atlantic halibut
and Northern silver hake. Of the remaining eleven, six were expedited reviews (Level 2) and five were
enhanced reviews (Level 3).

The eleven assessments with expedited or enhanced peer review included in this report are:

1) Atlantic wolffish, 2) Acadian redfish, 3) Atlantic sea scallops, 4) Northern window pane flounder,

5) Southern window pane flounder, 6) Georges Bank winter flounder, 7) Gulf of Maine winter flounder,
8) Southern New England Mid-Atlantic winter flounder, 9) Northern red hake, 10) Southern red hake,
11) Southern silver hake/Offshore hake.

Peer Review Panel Report

The Peer Review Panel (PRP) for the September 2020 Management Track Assessments met via we-
binar on September 14—18, 2020. Attendance at the meeting is provided below. The assessments were
prepared under guidelines provided by the 2020 Assessment Oversight Panel (AOP). These guidelines pro-
vide a pathway for continuing development of previously accepted assessments for each species including
incorporation of the most recent data and understanding of biology of the species being assessed.

We thank Russ Brown (Population Dynamics Branch Chief) and Michele Traver (Assessment Process
Lead) for their support during the meeting. We thank the staff of the Population Dynamics Branch at
NEFSC for the open and collaborative spirit with which they engaged the PRP. Our thanks extend not
only to the analysts for each assessment, but also to the rapporteurs for taking extensive notes during the
meeting and to staff of the New England Fishery Management Council, Atlantic States Marine Fisheries
Commission, and NOAA Fisheries/Greater Atlantic Regional Fisheries Office who provide context and
additional background. We also thank the other participants for helping make the meeting productive and
collegial. Finally, the PRP thanks the staff at NEFSC for supporting the logistics during the meeting.

Recommendations for Future Management Track Reviews

The PRP has suggestions for improvements that could be made for the next Management Track
Assessments.

Halieutikos inc.

2NOAA Fisheries Service (retired)

3Cornell University

4Fishery Applications Consulting Team, LLC
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With respect to information needs:

1. It is very helpful to have all background documents, information, and presentations available prior
to the beginning of a stock’s review. This should include the full AOP report and summary, doc-
umentation of the current assessment, documentation of the preceding assessment (including peer
review reports and relevant SSC reports), the most recent benchmark research track assessment (if
different from the preceding), a table of the stock’s status and reference points, and at least a draft
version of the Powerpoint presentations.

2. It would be useful if changes between the previous method(s) and the currently proposed method
were documented in assessment summary reports. For example, the northern windowpane report
did not document updated AIM model output, and the red hake reports did not document the results
of the Red Hake Stock Structure Workshop (a ‘Research Track’ exercise).

3. Assessment update reports should match the requirements laid out in the Management Track As-
sessment Terms of Reference. For example, the analyst should list and respond to any review panel
or SSC concerns relevant to the most recent prior assessments.

With respect to process:

1. The Panel should be provided with a clear summary of what each Management Track review level
allows.

2. The implications of going to a ‘Plan B’ should also be explained. To that end, the Panel is concerned
that rejection of a ‘Plan A’ assessment, and acceptance of the ‘Plan B’ approach, obligates the analyst
to continue to use the ‘Plan B’ approach until a research track assessment can be completed. It may
be more expedient to allow the analyst to retable an improved ‘Plan A’ assessment for a Level 3
review at the next assessment cycle.

3. It should also be made clear that the Panel is not expected to provide ad hoc management advice,
but is to focus on reviewing the assessment and its results.

4. The NEFSC should consider allowing analysts to be cited as authors of their assessments.

5. An appendix should be added to the Management Track Assessment Peer Review Panel Report
that compiles all relevant AOP background information, specifically the summaries of each stock’s
management track assessment proposal to the AOP and the Summary of the AOP Meeting.

Finally, the missing 2020 spring and fall surveys will create problems in the next set of assessments.
As such, the next PRP should be made aware that these missing data will need to be handled in appropriate
ways. A table or tables, documenting survey completeness for the previous ten years, should be provided
in the background documents.
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1. GULF OF MAINE WINTER FLOUNDER

Paul Nitschke

This assessment of the Gulf of Maine winter flounder (Pseudopleuronectes americanus) stock is a
management track assessment of the existing 2017 area-swept operational assessment (NEFSC 2017).
Based on the previous assessment the biomass status is unknown but overfishing was not occurring. This
assessment updates commercial and recreational fishery catch data, research survey indices of abundance,
and the area-swept estimates of 30+ cm biomass based on the fall NEFSC, MA DMF, and ME/NH surveys.

State of Stock: Based on this updated assessment, the Gulf of Maine winter flounder (Pseudopleu
ronectes americanus) stock biomass status is unknown and overfishing is not occurring (Figures 1-2).
Retrospective adjustments were not made to the model results. Biomass (304+cmmt) in 2019 was esti-
mated to be 2,862 mt (Figure 1). The 2019 30+ cm exploitation rate was estimated to be 0.052 which is
23% of the overfishing exploitation threshold proxy (£y/gy ., = 0.23; Figure 2).

Table 2: Catch and status table for Gulf of Maine winter flounder. All weights are in (mt) and E , is the
exploitation rate on 30+ cm fish. Biomass is estimated from survey area-swept for non-overlapping strata from
three different fall surveys (ME/NH, MA DMF, NEFSC) using an updated g estimate of 0.71 on the wing
spread from the sweep study (Miller et al., 2017).

2014 2015 2016 2017 2018 2019

Data
Recreational discards 5 5 11 5 2 2
Recreational landings 89 85 41 161 80 42
Commercial discards 5 2 3 3 3 4
Commercial landings 215 179 185 210 158 102
Catch for Assessment 315 271 241 378 244 150
Model Results
30+ cm Biomass 3,924 2,815 3,156 3,380 2,898 2,862
Eean 0.08 0.096 0.076 0.112 0.084 0.052

Table 3: Comparison of reference points estimated in an earlier assessment and from the current assessment
update. An E,q9, exploitation rate proxy was used for the overfishing threshold and was based on a length
based yield per recruit model from the 2011 SARC 52 benchmark assessment.

2017 2020
Erisy prozy 0.23 0.23
Bygy Unknown Unknown
MSY (mt)  Unknown Unknown
Quverfishing No No

Overfished ~ Unknown Unknown
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Projections: Projections are not possible with area-swept based assessments. Catch advice was
based on 75% of Eygy, (75% Eygy proq,) Using the terminal year fall area-swept estimate assuming ¢ =
0.71 on the wing spread which was updated using the average efficiency from 2009-2019 from the sweep
experiment (Miller et al., 2017). Updated 2019 fall 304-cm area-swept biomass (2,862 mt) implies an
OFL of 658 mt based on the £gy-,,,,, and a catch of 494 mt for 75% of the £y, . Alternatively,
using the average updated 2018 and 2019 fall 304 cm area-swept biomass (2,880 mt) implies an OFL of
662 mt based on the £¢y- ., and a catch of 497 mt for 75% of the £ ¢, prozy”

Special Comments:

» What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

The largest source of uncertainty with the direct estimates of stock biomass from survey
area-swept estimates originates from the survey gear catchability (q). Biomass and exploitation
rate estimates are sensitive to the survey q assumption. However this 2020 update does incorporate
the use of a re-estimated q through an average estimate of efficiency from 2009-2019 (¢ = 0.71)
from the sweep study for the NEFSC survey. This updated q assumption (0.71) results in a higher
estimate of 30+ cm biomass (2,862 mt) relative to the 2017 estimate q = 0.87 assumption
(2,343 mt) from the updated fall surveys. Another major source of uncertainty with this method is
that biomass based reference points cannot be determined and overfished status is unknown.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major? (A
major retrospective pattern occurs when the adjusted SSB or F  lies outside of the approximate
joint confidence region for SSB and F .)

The model used to determine status of this stock does not allow estimation of a retrospective
pattern. An analytical stock assessment model does not exist for Gulf of Maine winter flounder. An
analytical model was no longer used for stock status determination at SARC 52 (2011) due to
concerns with a strong retrospective pattern. Models have difficulty with the apparent lack of a
relationship between a large decrease in the catch with little change in the indices and age and/or
size structure over time.

» Based on this stock assessment, are population projections well determined or uncertain? If this
stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?
Population projections for Gulf of Maine winter flounder do not exist for area-swept
assessments and stock biomass status is unknown. Catch advice from area-swept estimates tend to
vary with inter-annual variability in the surveys. Consideration should be given to using multiple
surveys to stabilize the biomass estimates and catch advice.

» Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the effect these changes had on the assessment and stock status.
The assumption on q changed from 0.87 to 0.71 using information from the updated sweep
experiment (Miller et al., 2017) and incorporation of new survey data were made to this Gulf of
Maine winter flounder management track assessment. The new MRIP calibrated catch time series
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was also updated in this assessment. In addition there were some changes with updated
commercial landings data with the switch to using Stockeff data which are mostly due to the
changes in the proration with regards to unknown areas from Massachusetts state landings of
winter flounder. However, changes in total removals will not affect the biomass or catch advice and
total removals still remain far below the overfishing definition.

« If the stock status has changed a lot since the previous assessment, explain why this occurred.
The overfishing status of Gulf of Maine winter flounder has not changed.

« Provide qualitative statements describing the condition of the stock that relate to stock status.

The Gulf of Maine winter flounder has relatively flat survey indices with little change in the size
structure over time. There have been large declines in the commercial and recreational removals
since the 1980s. However, this large decline over the time series does not appear to have resulted
in a response in the stock’s size structure within the catch and surveys nor has it resulted in a
change in the survey indices of abundance.

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.

Direct area-swept assessments could be improved with additional studies on state survey gear
efficiency. Quantifying the degree of herding between the doors and escapement under the footrope
and/or above the headrope for state surveys is needed to improve the area-swept biomass
estimates. Studies quantifying winter flounder abundance and distribution among habitat types and
within estuaries could improve the biomass estimate.

o Are there other important issues?
The general lack of a response in survey indices and age/size structure are the primary sources
of concern with catches remaining far below the overfishing level.

Pseudopleuronectes americanus, Winter Flounder.
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1.1. Reviewer Comments: Gulf of Maine winter flounder

The 2020 assessment update for Gulf of Maine winter flounder is an expedited review (Level 2) in
accord with the decision at the 27 May 2020 meeting of the Assessment Oversight Panel (AOP). The
AOP discussed the issue of changing to a two-year average of biomass and whether the changes may
be significant enough to warrant the elevation of the proposed level 2 review to a level 3, but ultimately
recommended an expedited review.

This assessment of the Gulf of Maine winter flounder stock is an update of the existing 2017 area-
swept operational assessment to include 2018-2019 catch and survey data.

Using the length-based Yield Per Recruit (YPR) relationship from SARC 52 and an M = 0.3, the
Fyrgy = Fyoy, = 0.31. The 2019 30+ cm exploitation rate was estimated to be 0.052 which is 23% of the
overfishing exploitation threshold proxy (£y/5y s, = 0.23). Biomass (30+cmmt) in 2019 was estimated
to be 2,862 mt.

The Peer Review Panel (PRP) concludes that the 2020 assessment update for Gulf of Maine winter
flounder is technically sufficient to evaluate stock status and provide scientific advice. The assessment rep-
resents Best Scientific Information Available (BSIA) for this stock for management purposes. It concurs
that Gulf of Maine winter flounder’s overfished status is unknown and overfishing is not occurring.

Gulf of Maine Winter Flounder Terms of Reference (TOR)

1. Estimate catch from all sources including landings and discards.

This TOR was satisfactorily addressed. Commercial landings and discard data were estimated for
2009-2019 by adding 2018 and 2019 data to those used in the 2017 operational assessment. Recent
MRIP data were used to update recreational discard and landings for 2009-2019.

2. Evaluate indices used in the assessment (e.g., indices of relative or absolute abundance, recruitment,
state surveys, age-length data, etc.).

This TOR was satisfactorily addressed. All three of the survey indices used in the 2017 operational
assessment (NEFSC fall bottom trawl survey, Massachusetts Division of Marine Fisheries fall trawl
survey, and Maine—New Hampshire fall trawl survey) were updated for 2009-2019. Additional tows
were also available from the NEFSC’s twin trawl experiment for revised estimates of ¢.

3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) as
possible (depending on the assessment method) for the time series using the approved assessment
method and estimate their uncertainty. Include retrospective analyses if possible (both historical
and within-model) to allow a comparison with previous assessment results and projections, and to
examine model fit.

(a) Include bridge runs to sequentially document each change from the previously accepted model
to the updated model proposed for this peer review.
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(b) Prepare a ‘Plan B’ assessment that would serve as an alternate approach to providing scientific
advice to management if the analytical assessment were to not pass review.

This TOR was satisfactorily addressed. The assessment was based on the 30+cm Survey Area-
Swept Calculation used in the 2017 Operational Assessment (developed in SARC 52 (2011)) and
also used in the 2014 and 2015 Operational assessments. The major difference was in the re-
estimated ¢ value (fall= 0.709, spring = 0.623), both of which are lower than the ¢ from the 2017
survey (¢ = 0.866). The impact of this change in ¢ would be a relative increase of swept area
biomass compared to that which would be calculated from the previous q. A ‘Plan B’ assessment
was unnecessary because the area swept approach was accepted.

4. Re-estimate or update the BRPs as defined by the management track level and recommend stock
status. Also, provide qualitative descriptions of stock status based on simple indicators/metrics
(e.g., age- and size-structure, temporal trends in population size or recruitment indices, etc.).

This TOR was satisfactorily addressed. Using the length based YPR from SARC 52 and an M = 0.3
the [},¢y = Fyoy = 0.31. The 2019 30+ cm exploitation rate was estimated to be 0.052 which is
23% of the overfishing exploitation threshold proxy (£gy .y, = 0.23). Biomass (30+cmmt) in
2019 was estimated to be 2,862 mt.

Based on this updated assessment, the Gulf of Maine winter flounder stock’s overfished status is
unknown and overfishing is not occurring.
5. Conduct short-term stock projections when appropriate.

This TOR was satisfactorily addressed. However, projections are not possible with area-swept based
assessments. The Peer Review Panel agrees that catch advice be based on 75% of E,yy (75%
Eisy prosy) using the most recent two years of information from fall surveys for the biomass esti-
mate and catch advice.

6. Respond to any review panel comments or SSC concerns from the most recent prior research or
management track assessment.

a. Additional studies on federal and state survey gear efficiency would be useful. For example,
quantifying the degree of herding between the doors and escapement under the footrope and/or
above the headrope for state surveys is warranted.

b. Studies quantifying winter flounder abundance and distribution among habitat types and within
estuaries could improve biomass estimates.

c. A moving average approach to estimating catch advice (rather than based on a single year)
should be considered to stabilize catch advice. This was completed in this assessment.

Additional Recommendations
1. Consider using both spring and fall surveys to provide catch advice in the next assessment.

2. Evaluate using ¢ = 1.0 for the two state surveys in the next assessment.
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Figure 1: Trends in 304 cm area-swept biomass of Gulf of Maine winter flounder between 2009 and 2019 from
the current assessment based on the fall (ME/NH, MA DMF, NEFSC) surveys.
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Figure 2: Trends in the exploitation rates (E, ) of Gulf of Maine winter flounder between 2009 and 2019 from
the current assessment and the corresponding Fryeshold (EMSYWOW = 0.23; horizontal dashed line).
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Figure 3: Total catch of Gulf of Maine winter flounder between 2009 and 2019 by fleet (commercial and
recreational) and disposition (landings and discards). A 15% mortality rate is assumed on recreational discards
and a 50% mortality rate on commercial discards.
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Figure 4: Indices of biomass for the Gulf of Maine winter flounder between 1978 and 2019 for the Northeast
Fisheries Science Center (NEFSC), Massachusetts Division of Marine Fisheries (MA DMF), and the Maine New
Hampshire (ME/NH) spring and fall bottom trawl (strata 1-3) surveys. NEFSC indices are calculated with
gear and vessel conversion factors where appropriate. The approximate 90% log-normal confidence intervals
are shown.
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2. GEORGES BANK WINTER FLOUNDER

Daniel Hennen

This assessment of the Georges Bank winter flounder (Pseudopleuronectes americanus) stock is
a management track update of the existing 2018 operational VPA assessment which included data for
1982-2018 (NEFSC 2019). Based on the previous assessment the stock was not overfished and overfish-
ing was not occurring. This assessment updates commercial fishery catch data, research survey biomass
indices, and the analytical VPA assessment model and reference points through 2019. Additionally, stock
projections have been updated through 2023.

State of Stock: Based on this updated assessment, the Georges Bank winter flounder (Pseudopleu
ronectes americanus) stock is overfished and overfishing is not occurring (Figures 5—6). Retrospective
adjustments were made to the model results. Spawning stock biomass (S55) in 2019 was estimated to be
4061 (mt). The 2019 fully selected fishing mortality (/') was estimated to be 0.088. However, the 2019
point estimate of SS5 and F', when adjusted for retrospective error (0.57% for SSB and —0.34% for F),
are outside the 90% confidence intervals of the unadjusted 2019 point estimates. Therefore, the values
used in the stock status determination were the retrospective-adjusted values of F5g19 = 0.133 which is
37% of overfishing threshold (F);4y- = 0.358; Figure 6), and S5B2019 = 2,587 (mt) which is 36% of the
biomass target for an overfished stock (5554, = 7,267 with a threshold of 50% of S58B4y ; Figure 5).

Table 4: Catch input data and VPA model results for Georges Bank Winter Flounder. All weights are in (mt),
recruitment is in (000s) and Fi  is the fishing mortality on fully selected ages (ages 4-6). Catch and model
results are only for the most recent years (2010-2019) of the current updated VPA assessment.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Data
US landings 1,252 1,801 1,911 1,675 1,114 866 462 364 416 280
CA landings 45 52 83 12 12 13 4 6 9 0
US discards 110 127 126 46 46 19 5 14 41 20
CA scall dr discards 116 88 79 28 47 42 21 16 22 19

Catch for Assessment 1,523 2,068 2,199 1,761 1,219 940 492 400 488 319
Model Results

Spawning Stock Biomass 4,585 4,758 4,531 3,818 3,760 3,905 3,600 3,290 3,578 4,061

Feun 0.335 0.509 0.509 0.518 0.418 0.201 0.152 0.113 0.151 0.088

Recruits (age-1) 6,043 5,646 3,834 3,039 3,370 2,265 3,682 2,924 5244 132
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Table 5: Comparison of reference points estimated in the 2018 assessment and the current assessment update
and stock status during 2018 and 2020, respectively. A proxy for Frisy prozy (F40%) was used for the overfishing
threshold and was based on long-term stochastic projections of the stock based on the 2015-2019 means for
selectivity-, maturity- and mean weights-at-age, and a cdf of estimated recruitments (using the entire time
series). SSBMSYpmwy was used as the biomass target and was based on long-term stochastic projections of the
stock fished at Fyqo;.

2018 2020
Fysy 0.519 0.358
SSBygy (mt) 8,910 (4,196 21,143) 7,267 (4,143 11,113)
MSY (mt) 4,260 (2,049-9,632) 2,573 (1,520 3,835)
Median recruits (age-1) (000s) 8,608 8,470
QOverfishing No No
Quverfished Yes Yes

Projections: Short-term projections of biomass were derived by sampling from a cumulative distri-
bution function of recruitment estimates (1982-2018 Y,.) from the final run of the ADAPT VPA model.
The annual fishery selectivity, maturity ogive (a 3-year moving window), and mean weights-at-age used
in the projection are the most recent five-year averages (2015-2019). An SSB retrospective adjustment
factor of 0.637 was applied in the projections.

Table 6: Short-term projections of catch (mt) and spawning stock biomass (mt) for Georges Bank Winter
Flounder based on a harvest scenario of fishing at F;,;, between 2021 and 2023. Catch in 2020 was estimated
to be 386 (mt) by the Groundfish Plan Development Team.

Year Catch (mt) SSB (mt) Fean
2020 386 2,966 (2,252-3,400) 0.141

Year Catch (mt) SSB (mt) Feyi
2021 859 2,325 (1,702-3,247)  0.358
2022 905 2,157 (1,880-2,799) 0.358

2023 1,314 3,397 (2,149-5,850) 0.358

Special Comments:

» What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

The largest source of uncertainty is probably the estimate of natural mortality, which is based on
longevity (max. age = 20). Natural mortality is not well studied in Georges Bank winter flounder
and is assumed to be constant over time. Natural mortality affects the scale of the biomass and
fishing mortality estimates.
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VPA assumes catch is known without error, which in the case of Georges Bank winter flounder is
certainly not true. Discards from the Canadian bottom trawl fleet were not provided by the CA
DFO and the precision of the Canadian scallop dredge discard estimates, with only 1-2 trips per
month, are uncertain. In addition, there are no length or age composition data for the Canadian
landings or discards of GB winter flounder. Finally, the lack of age data for the Canadian spring
survey catches requires the use of the US spring survey A/L keys keys for several disparate data
streams, including the CA scallop discards, US otter trawl and scallop discards, despite selectivity
differences. Various other gaps in catch data at age or length have been filled using decisions
based on expert opinion and are difficult, if not impossible, to reproduce. Different decisions
produce different model inputs and result in different outcomes. The direction and magnitude of the
bias associated with filling gaps using expert opinion is unknown, but likely common in VPA
assessments.

Another potentially important uncertainty is the lack of a 2020 NEFSC spring survey. Without
that data, the 2019 spring NEFSC age at length data and 2020 Canadian survey data were merged
to provide some data in the spring of the bridge year of the assessment.

The estimate of age-1 fish in 2019 is very low. This is likely an artefact of the model as there is
very little information the model can leverage to estimate the abundance of age-1 fish in the
terminal year. Allowing the model to estimate age-2 fish in 2020 increases the estimate of 2019
age-1 fish to a level comparable to other recent estimates of age-1 fish. Allowing the model to
estimate age-2 abundance in 2020 is however, a structural change to the model and it introduces
other diagnostic problems, such as an increased retrospective pattern. The base case model
therefore does not estimate age-2 abundance in 2020 and the low age-1 abundance in 2019 is an
uncertainty that may particularly affect the later projection years.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major?
(A major retrospective pattern occurs when the adjusted SSB or F  lies outside of the 90%
confidence intervals for SSB and Fp

The 7-year Mohn’s p, relative to SSB, was 0.555 in the 2018 assessment and was 0.57 in 2019.

The 7-year Mohn’s p, relative to F', was —0.347 in the 2018 assessment and was —0.34 in 2019.
There was a major retrospective pattern for this assessment because the p-adjusted estimates of
2019 SSB (SSB, = 2,587) and 2019 I' (I, = 0.133) were outside the 90% confidence limits for
SSB (3,248 —4,944) and F' (0.075—-0.114). A retrospective adjustment was made for both the
determination of stock status and for projections. The retrospective adjustment changed the 2019
SSB from 4,061 to 2,587 and the 2019 F¢ , from 0.088 to 0.133.

« Based on this stock assessment, are population projections well determined or uncertain?
If this stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?
Population projections for Georges Bank winter flounder were reasonably well determined and
confidence bounds for projected biomass estimates from the previous assessment assessment
captured the terminal estimate of biomass from this one. This stock was required to be rebuilt by
2017, but this did not occur. The stock is in a revised rebuilding plan, based on fishing at 70% of
Fjrgy» with rebuilding by 2029.

» Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the affect these changes had on the assessment and stock status.
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Changes made to the Georges Bank winter flounder assessment included updating the most
recent five-year averages (2015-2019) of fishery selectivity-, proportion mature-, stock weights-,
catch weights-, and spawning stock weights-at-age.

The reference points were altered for this assessment. The new I reference point Iy, is the F'
at 40% of MSP, and the corresponding SSB reference point, SSByqy, is the long term SSB
associated with fishing at I'yyy,. These changes make the basis for Georges Bank winter flounder
reference points similar to the basis for reference points for other winter flounder stocks and make
them consistent with other groundfish managed in the New England region. The Covid-19 epidemic
caused the cancelation of the 2020 NEFSC spring survey. The loss of the terminal data point in one
survey index as well as the loss of associated age at length data affected results, though this affect
was probably minor (see GBFLWupdate2020Extras.pdf, available at SASINF for discussion of
sensitivity testing on this and other potential issues).

In the 2020 assessment of Georges Bank winter flounder, data from the catch efficiency studies
were not used because the studies were not focused on this stock. As a result, the winter flounder
length composition from the studies does not reflect the length composition of the Georges Bank
stock; i.e., the studies included few fish > 38 cm total length, see (Miller et al., 2017).

« If the stock status has changed a lot since the previous assessment, explain why this occurred.
The stock status of Georges Bank winter flounder has not changed.

« Provide qualitative statements describing the condition of the stock that relate to stock status.

The ‘Plan B’ assessment results (available at SASINF ) indicate that due to declining trends in
the survey indices, the fishing pressure on the stock should be reduced in the next year (catch
multiplier < 1.0). There are however some indications of improvement in stock condition. Catch
weight-at-age has been increasing for the last few years and there are indications of a better than
average recruitment class in 2020 in the Canadian spring survey.

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.
The Georges Bank winter flounder assessment could be improved with a shift to a model that
incorporates statistical fits to commercial length and age composition and deprecates the
requirement that catch be known without error.

 Are there other important issues?

2020 commercial data, in addition to survey data, was likely affected by the Covid-19 outbreak.
Commercial vessels may have carried fewer observers and fished fewer days. The lack of
consistency in commercial data may reduce the precision and accuracy of the Georges Bank winter
flounder assessment in the near term.
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2.1. Reviewer Comments: Georges Bank winter flounder

The 2020 assessment update for Georges Bank winter flounder received a Level 3 Enhanced Review
in accord with the decision at the 27 May 2020 meeting of the Assessment Oversight Panel (AOP). The
lead analyst proposed to the AOP to transition the current A/SY biological reference points (calculated
from the model stock-recruitment relationship) to proxy-based reference points (g9, SSB,y%) to match
the Gulf of Maine winter flounder stock and recommendations of a panel review in 2019. The AOP
discussed the potential impact of changing reference points given that the stock is in a rebuilding plan
and recommended that the old method should also be calculated for continuity. The AOP agreed that the
Level 3 Enhanced Review recommended by the lead analyst is appropriate given the proposed change to
reference points.

The 2020 assessment of the Georges Bank winter flounder stock is an update of the existing 2019
operational VPA assessment which included data for 1982-2018. This assessment updates commercial
fishery catch data, research survey biomass indices, and the analytical VPA assessment model and new
Fyo9,, SSByg, reference points proxies through 2019. Stock projections have been updated through 2023.

The Peer Review Panel (PRP) concludes that the 2020 assessment update for Georges Bank winter
flounder is technically sufficient to evaluate stock status and provide scientific advice. The assessment
represents Best Scientific Information Available (BSIA) for this stock for management purposes.

Spawning stock biomass (555) in 2019 was estimated to be 4,061 mt. The 2019 fully selected fishing
mortality (/') was estimated to be 0.088. However, the 2019 point estimate of SSB and F', when adjusted
for retrospective error (0.57% for SSB and —0.34% for F'), are outside the 90% confidence intervals of
the unadjusted 2019 point estimates. Therefore, the values used in the stock status determination were the
retrospective-adjusted values of /519 = 0.133 which is 37% of the overfishing threshold (/},¢y = 0.358),
and SSDBo19 = 2,587 mt, which is 36% of the biomass target for an overfished stock (5554, = 7,267 mt,
with a threshold of 50% of SSB);qy ).

The PRP concurs with the assessment that Georges Bank winter flounder stock is overfished but that
overfishing is not occurring.

Georges Bank Winter Flounder Terms of Reference (TOR)

1. Estimate catch from all sources including landings and discards.

This TOR was satisfactorily addressed. Commercial (US and Canadian) landings and discard data
from 2019 were added to those used in the 2019 operational assessment.

2. Evaluate indices used in the assessment (e.g., indices of relative or absolute abundance, recruitment,
state surveys, age-length data, etc.).

This TOR was satisfactorily addressed. All three of the survey indices used in the benchmark as-
sessment (NEFSC spring bottom trawl survey, NEFSC fall bottom trawl survey (lagged forward
one year and age), Canadian spring trawl survey) were updated through 2019 (DFO through 2020).
Commercial catch at age, and catch weight at age data from 2019 were added to those used in the
2019 operational assessment.
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3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) as
possible (depending on the assessment method) for the time series using the approved assessment
method and estimate their uncertainty. Include retrospective analyses if possible (both historical
and within-model) to allow a comparison with previous assessment results and projections, and to
examine model fit.

(a) Include bridge runs to sequentially document each change from the previously accepted model
to the updated model proposed for this peer review.

(b) Prepare a ‘Plan B’ assessment that would serve as an alternate approach to providing scientific
advice to management if the analytical assessment were to not pass review.

This TOR was satisfactorily addressed. The same VPA model configuration used in the 2019 op-
erational assessment was used in the 2020 update. However, there was concern about the absence
of the spring 2020 NEFSC trawl survey (not conducted on Georges Bank because of Covid-19) and
the effect of a new stock assessment analyst. As a result, two bridge runs were prepared to compare
with the 2020 assessments results (i.e., rerunning the 2019 assessment with the new analyst’s data
decisions, rerunning the 2019 assessment without the spring 2019 NEFSC survey, and the 2020
assessments). Results suggest neither had a significant impact on the assessment results.

As in the 2019 assessment, there was a major retrospective pattern (Mohn’s p = 0.57 for SSB,
—0.34 for I, and 0.45 for recruitment). Because the 2019 point estimate of SSB and ', when
adjusted for retrospective error, were outside the 90% confidence intervals of the unadjusted 2019
point estimates it was necessary to retrospective-adjust both point estimates. A ‘Plan B’ assessment
was not evaluated because the VPA assessment was accepted.

4. Re-estimate or update the BRPs as defined by the management track level and recommend stock
status. Also, provide qualitative descriptions of stock status based on simple indicators/metrics
(e.g., age- and size-structure, temporal trends in population size or recruitment indices, etc.).

This TOR was satisfactorily addressed with the PRP supporting the use of /gy as the Fy ey,
Spawning stock biomass (555) in 2019 was estimated to be 4,061 mt. The 2019 fully selected
fishing mortality (/") was estimated to be 0.088. The retrospective-adjusted values used in the stock
status determination were /519 = 0.133 which is 37% of the overfishing threshold (/},¢y = 0.358),
and SS5DBop19 = 2,587 mt, which is 36% of the biomass target for an overfished stock (S5B),4y =
7,267 mt, with a threshold of 50% of SSB,,qy). The stock was overfished but overfishing was not
occurring in 2019.

5. Conduct short-term stock projections when appropriate.

This TOR was satisfactorily addressed. Short-term projections of biomass were derived by sampling
from a cumulative distribution function of recruitment estimates (1982-2018 year classes) from the
final run of the ADAPT VPA model. The annual fishery selectivity, maturity ogive (a 3-year moving
window), and mean weights-at-age used in the projection are the most recent five-year averages
(2015-2019). An SSB retrospective adjustment factor of 0.637 was applied in the projections. The
2020 estimated catch was from the Plan Development Team (PDT) and 2021-2023 catches were
projected from the F},qy proxy (Fygy). The PRP notes that recruitment from the 2019 year class is
likely to be underestimated.
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6. Respond to any review panel comments or SSC concerns from the most recent prior research or
management track assessment.

The AOP commented that the completed ‘Plan A’ operational assessment is appropriate for assessing
stock status. However, the AOP was concerned about the reference point definitions and recruitment
assumptions in projections. Specifically, using a fixed steepness value may not be appropriate and a
Fyoo, MSP Fy;qy proxy might be a more stable and reliable estimator.

» This was done in this assessment with /0, recommended as an appropriate proxy.

The residual pattern in the stock-recruitment relationship indicates that recent recruitment has been
weaker than expected. Alternative projections should be considered that assume future recruitment
will be similar to recent recruitment.

» Sensitivity analyses were conducted to evaluate various recruitment scenarios

There is poor tracking of cohorts in many of the data streams, making a VPA less suitable as a stock
assessment model and suggests that changing to a statistical catch-at-age or state-space model at the
next available opportunity would be appropriate.

o This remains an issue but would need to be pursued via the Research Track process

Explorations regarding the source of the retrospective pattern and recent poor recruitment for this
stock.

o No progress to date

Information from other efficiency studies completed by the Northeast Trawl Advisory Panel and
more directed experiments on Georges Bank for winter flounder could be conducted to allow appro-
priate calibration factors to be estimated for this stock.

» No progress to date

Additional Comments

1. The PRP acknowledged the utility of having additional data provided on how the F;, was calcu-
lated.

2. The PRP agrees that future analysis of the stock could be improved using a model that incorporates
statistical fits to commercial length and age composition.
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Figure 5: Trends in spawning stock biomass (mt) of Georges Bank winter flounder between 1982 and 2019 from
the current (solid line) and previous (dashed line) assessments and the corresponding SSBhreshold (%SSBMSY;
horizontal dashed line) as well as SSBtaget (SSB),qy; horizontal dotted line) based on the 2020 assessment.
Biomass was adjusted for a retrospective pattern and the adjustment is shown in red. The 90% normal
confidence interval is shown for 2019.
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Figure 6: Trends in fully selected fishing mortality (Fg ) of Georges Bank winter flounder between 1982 and
2019 from the current (solid line) and previous (dashed line) assessments and the corresponding Frpeshold
(Fyzsy = 0.358; horizontal dashed line) as well as (Fraget = 75% of Fj 4y horizontal dotted line). Fi , was
adjusted for a retrospective pattern and the adjustment is shown in red. The 90% normal confidence interval
is shown for 2019.
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Figure 7: Trends in Recruits (age-1) (000s) of Georges Bank winter flounder between 1982 and 2019 from the
current (solid line) and previous (dashed line) assessments.
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Figure 8: Total catches (mt) of Georges Bank winter flounder between 1982 and 2020 by country and disposition
(landings and discards).
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Figure 9: Indices of abundance for the Georges Bank winter flounder for the Northeast Fisheries Science Center
(NEFSC) spring (1968-2019) and fall (1963-2019) bottom trawl surveys and the Canadian DFO spring survey
(1987-2020). The 90% normal confidence interval is shown.
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3. SOUTHERN NEW ENGLAND MID-ATLANTIC WINTER FLOUN-
DER

Anthony Wood

This assessment of the Southern New England Mid-Atlantic winter flounder (Pseudopleuronectes
americanus) stock is an operational assessment of the existing benchmark assessment (NEFSC 2011),
and follows operational updates in 2015 and 2017. In each assessment since the benchmark the stock
was overfished, but overfishing was not occurring (NEFSC 2015, 2017). The current assessment updates
commercial fishery catch data, recreational fishery catch data (using new MRIP calibrated data), research
survey indices of abundance, and the analytical ASAP assessment models and reference points through
2019. Additionally, stock projections have been updated through 2023.

State of Stock: Based on this updated assessment, the Southern New England Mid-Atlantic winter
flounder (Pseudopleuronectes americanus) stock is overfished but overfishing is not occurring (Figures
10-11). Retrospective adjustments were not made to the model results. Spawning stock biomass (S5B5)
in 2019 was estimated to be 3,638 mt which is 30% of the biomass target (12,322 mt), and 60% of the
biomass threshold for an overfished stock (SSBThreshold = 6161 mt; Figure 10). The 2019 fully selected
fishing mortality was estimated to be 0.077 which is 27% of the overfishing threshold (/,¢y = 0.284;
Figure 11).

Table 7: Catch and status table for Southern New England Mid-Atlantic winter flounder. All weights are in
(mt), recruitment is in (000s), and F , is the fishing mortality on fully selected ages (ages 4 and 5). Model
results are from the current updated ASAP assessment.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Data
Recreational discards 24 18 11 8 4 13 3 2 4 2
Recreational landings 119 155 126 15 9 39 61 10 10 1
Commercial discards 153 298 482 206 64 82 125 101 108 105
Commercial landings 173 149 134 859 660 661 516 495 326 202
Catch for Assessment 469 620 752 1,087 827 795 704 608 449 310

Model Results
Spawning Stock Biomass 5,586 6,577 6,585 6,318 5,209 4,592 3,897 3,667 3,851 3,638
Feun 0.076 0.094 0.117 0.189 0.176 0.178 0.186 0.158 0.111 0.077
Recruits 6,448 4,579 4,251 2,321 4,219 4,955 5,238 3,211 6,185 3,293
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Table 8: Comparison of reference points estimated in the 2017 operational assessment and from the current
assessment update. F,o;, was used as a proxy for F}, 4y and an SSB, 4, proxy was calculated from a long-term
stochastic projection drawing from the time-series of empirical recruitment. Recruitment estimates are median
values of the time-series. 90% CI are shown in parentheses.

2017 2020
Frtsy proay 0.340 0.284
SSBygy (mt) 24,687 12,322 (6,246 21,164)
MSY (mt) 7,532 3,906 (2,014-6,624)
Median recruits (000s) 15,802 16,649
QOwverfishing No No
Qverfished Yes Yes

Projections: Short term projections of biomass were derived by sampling from a cumulative distri-
bution function of the full time-series of recruitment estimates. The annual fishery selectivity, maturity
ogive, and mean weights at age used in the projection are the most recent 5-year averages; The model
exhibited a minor retrospective pattern in /' and SSB so no retrospective adjustments were applied in the
projections.

Table 9: Short term projections of total fishery catch and spawning stock biomass for Southern New England
Mid-Atlantic winter flounder based on a harvest scenario of fishing at ¥}, .. between 2021 and 2023. Catch
in 2020 was assumed to be 251 (mt), a value provided by the groundfish PDT. 90% CI are shown next to SSB
estimates.

Year Catch (mt) SSB (mt) Feun
2020 251 4,040 (3,310—4,906)  0.056
Year Catch (mt) SSB (mt) Fra

2021 1,434 4,313 (3,606—5,159)  0.284
2022 1,760 4,871 (4,222-5,691) 0.284
2023 2,326 6,335 (4,667—11,986) 0.284

Special Comments:

« What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

A source of uncertainty is the estimate of natural mortality based on longevity, which is not well
studied in Southern New England Mid-Atlantic winter flounder, and assumed constant over time.
Natural mortality affects the scale of the biomass and fishing mortality estimates. Natural mortality
was adjusted upwards from 0.2 to 0.3 during the last benchmark assessment (2011) assuming a
max age of 16. However, there is still uncertainty in the true max age of the population and the
resulting natural mortality estimate.
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Other sources of uncertainty include the length distribution of the recreational discards. The
recreational discards are a small component of the total catch, but the assessment suffers from very
little length information used to characterize the recreational discards (1 to 2 lengths in recent
vears). For this assessment a compiled discard length distribution over all years was used to
characterize the recreational discards. In addition, the paucity of recreational data going forward
could be an issue for this assessment.

The population projections are sensitive to the recruitment model chosen, as well as the
temporal period selected from which recruitment estimates are drawn.

« Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major?
(A major retrospective pattern occurs when the adjusted SSB or F ), lies outside of the
approximate joint confidence region for SSB and F .)

The retrospective patterns for both It |, and SSB are minor and no retrospective adjustment in
2019 was required.

» Based on this stock assessment, are population projections well determined or uncertain?
If this stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?

Population projections for Southern New England Mid-Atlantic winter flounder are reasonably
well determined. However, the results are sensitive to both the recruitment model and the
time-period of recruitment used. In addition, while the retrospective pattern is considered minor
(within the 90% CI of both I' and SSB), the p adjusted terminal value of I and SSB are close to
falling outside of the bounds which would indicate a major retrospective pattern. This would lead
to retrospective adjustments being needed for the projections. The stock is in a rebuilding plan with
a rebuild date of 2023. A projection using assumed catch in 2020 and F' = 0 through 2023
indicated about a 5% chance of reaching the SSB target.

» Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the effect these changes had on the assessment and stock status.

A number of changes were made to the Southern New England Mid-Atlantic winter flounder
assessment for this update. Changes were made to model settings and BRP determination in
response to NEFMC SSC concerns with the methodology from the previous benchmark: ‘The SSC
noted a couple of issues with SNE/MA winter flounder. The first was that the projections were
overly optimistic, and this was driven by over estimating recruitment. The SSC noted that we
appeared to be in a period of low recruitment, therefore assuming that this recruitment will be
higher in the projections was not a reasonable assumption. Additionally, the assessment for this
stock was allowing for domed-shaped selectivity. This was creating an abundance of cryptic
biomass, or biomass seen in the computer output of the population, but which does not show up in
catch or survey data.’

The changes made to the data input and benchmark model for this operational update were:

1. incorporated new MRIP calibrated time-series; 2. added a selectivity block from 2010 to
present; 3. forced flat top selectivity for the fleet (Ages 4-7) to get rid of cryptic biomass; 4. added
NEAMAP Spring Trawl survey index; 5. shifted from I} (assumed B-H S—R relationship) to
Fyo9, as a proxy; 6. used empirical cdf of recruitment time-series for projections instead of
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assuming B—H stock recruit relationship.

Overall, these changes caused a minor decrease in SSB (getting rid of some cryptic biomass)
and cut the SSB reference point in half from 24,687 mt to 12,261 mt. Forcing a flat top selectivity
for the fleet increased the SSB retro when compared to the previous operational assessment
(Mohn’s p of 0.248 vs 0.127). However, the retrospective error for both I’ and SSB were still
considered minor for this assessment.

« If the stock status has changed a lot since the previous assessment, explain why this occurred.

The stock status of Southern New England Mid-Atlantic winter flounder has not changed since
the previous operational updates in 2017 and 2015, and remains the same as the last benchmark
assessment in 201 1.

« Provide qualitative statements describing the condition of the stock that relate to stock status.

The Southern New England Mid-Atlantic winter flounder stock shows an overall declining trend
in SSB over the time series, with the current estimate (3959 mt) at the time series low. Estimates of
fishing mortality have been declining since 2015 and the current value (0.072) is also at a
time-series low. Recruitment had a small peak in 2018 (6.4 million), however, it has again dropped
below the 10-year average (4.7 million) in 2019 (3.4 million).

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.

The Southern New England Mid-Atlantic winter flounder assessment could be improved with
additional studies on maximum age, as well as improved recreational discard length information.
In addition, further investigation into the localized structure/genetics of the stock is warranted.
Finally, a future shift to ASAP version 4 (during the next research track assessment) will provide
the ability to model environmental factors that may influence survey catchability and help develop
more informed population projections.

 Are there other important issues?
None.

3.1. Reviewer Comments: Southern New England Mid-Atlantic winter
flounder

The 2020 assessment for Southern New England Mid-Atlantic winter flounder is an enhanced review
(Level 3) update of the 2017 ASAP operational assessment, as recommended by the Assessment Oversight
Panel (AOP). This recommendation was made because of changes to the selectivity blocks and selectivity
form, the inclusion of new MRIP data, changes to the reference points and possible inclusion of the
NEAMAP data.

The Peer Review Panel concludes that the 2020 ASAP assessment update for Southern New Eng-
land Mid-Atlantic winter flounder is technically sufficient to evaluate stock status and provide scien-
tific advice. The assessment represents Best Scientific Information Available (BSIA) for this stock for
management purposes. Retrospective adjustments were not made to the model results, but the retro-

FallMT Operational Assessments 2020 32 3 FLWSNEMA



spective adjusted value for SSB and F' were close to the 90% confidence interval. In the previous as-
sessment, the stock was considered overfished but overfishing was not occurring. In the current assess-
ment, the Fygy 00, (Faoy) = 0.284, SSBy gy =12,322mt and 55585y (S5BThreshold) = 6,161 mt.
(F5019/ Fyygy) = 27% and SSB2g19/SSBThreshold = 60%. The Peer Review Panel concurs with the assess-
ment that the stock is overfished but that overfishing is not occurring.

And in the table under TOR 4 the SSB,,4y value needs to be changed to 12,322 mt.

Southern New England Mid-Atlantic winter flounder Terms of Reference (TOR)

1. Estimate catch from all sources including landings and discards.

This TOR was satisfactorily addressed. Commercial and recreational landings and discards data
were updated through 2019. Total catch in 2019 was 310 mt, a third of which were commercial
discards and two thirds commercial landings. Total catches have been less than 1,000 mt since 2009
except in 2013.

2. Evaluate indices used in the assessment (e.g., indices of relative or absolute abundance, recruitment,
state surveys, age-length data, etc.).

This TOR was satisfactorily addressed. Fishery independent indices of stock sizes for 1981-2019
and ages 0—7+ were used. In total, twelve indices were used, including two for recruits. Surveys
generally showed declining stock sizes with much lower values since the early 2000s compared with
previous years. The Massachusetts Division of Marine Fisheries age-0 survey showed variability
without clear trend.

3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) as
possible (depending on the assessment method) for the time series using the approved assessment
method and estimate their uncertainty. Include retrospective analyses if possible (both historical
and within-model) to allow a comparison with previous assessment results and projections, and to
examine model fit.

a. Include bridge runs to sequentially document each change from the previously accepted model
to the updated model proposed for this peer review.

b. Prepare a ‘Plan B’ assessment that would serve as an alternate approach to providing scientific
advice to management if the analytical assessment were to not pass review.

This TOR was satisfactorily addressed. Bridge runs were made for each change. Adding a third
selectivity block from 2010 resulted in very similar selectivities for the three blocks. Assuming flat
topped selectivity rather than dome-shaped reduced the biomass estimate and increased (marginally)
the retrospective. Recreational catches were small and have little influence on the ASAP results.
The NEAMAP survey was included but did not produce large changes in estimates. A ‘Plan B’ was
prepared but was not necessary.
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4. Re-estimate or update the BRPs as defined by the management track level and recommend stock
status. Also, provide qualitative descriptions of stock status based on simple indicators/metrics
(e.g., age- and size-structure, temporal trends in population size or recruitment indices, etc.).

This TOR was satisfactorily addressed. In previous assessments, MSY reference points were cal-
culated based on a stock and recruitment relationship with recent recruitments being consistently
and significantly below predicted values. In addition, most other groundfish stocks assessed by the
NEFSC use 'y gpp to estimate reference points. [y values were estimated:

2017 2020

SSBysy—SSByoy, 24687 12322
MSY—MSY 0, 7532 3906

5. Conduct short-term stock projections when appropriate.

This TOR was satisfactorily addressed. Short-term projections were made following standard pro-
tocols, without retrospective adjustment, assuming a catch of 251 mt in 2020 and fishing at ;¢ in
2021-2023.

6. Respond to any review panel comments or SSC concerns from the most recent prior research or
management track assessment.

All recommendations directly related to the assessments have been implemented. The main research
recommendations for stock suggest additional studies on maximum age, maturity, movement, local-
ized stock structure and environmental influence on recruitment. Considerable progress has been
made on some of these topics since the last benchmark assessment and much of this research con-
tinues.

There has been new research investigating maturity at the science center which can be used to update
the maturity ogive during the next research track.

A 2020 publication out of SUNY Stony Brook details work on otolith micro-chemistry that reveals
new information on localized stock structure. A simulation study could be carried out to investigate
the impacts on overall stock dynamics and the current stock assessment.

An environmental model for this stock has been developed and is presented in a 2018 publication
(Bell et al., 2018). This model and indices were updated for this assessment cycle. However, in
order to fully investigate and possibly shift to a new assessment model a research track assessment
will be needed.

Additional Recommendations

The Peer Review Panel notes, as had been done in previous reviews, that recruitment had been de-
clining throughout the period and was currently very low. As for several other stocks under the purview of
the NEFSC it would be helpful to evaluate if the previously observed high recruitment are possible; i.e.,
is it simply a matter of building back SSB and recruits will follow, or are there other factors at play. If the
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productivity of the resource(s) has decreased, it would be helpful to adjust reference points accordingly.
This would be unlikely to change fisheries yield much but would be more realistic in terms of setting
expectations.
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Pseudopleuronectes americanus, Winter Flounder.
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Figure 10: Trends in spawning stock biomass of Southern New England Mid-Atlantic winter flounder between
1981 and 2019 from the current (solid line) and previous (dashed line) assessment and the corresponding
SSBThreshold (%SSBMSYWOW; horizontal dashed line) as well as SSBraget (SSBMSYPTOW; horizontal dotted
line) based on the 2020 assessment. The approximate 90% log-normal confidence intervals are shown.
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Figure 11: Trends in the fully selected fishing mortality (F,) of Southern New England Mid-Atlantic winter
flounder between 1981 and 2019 from the current (solid line) and previous (dashed line) assessment and
the corresponding Frireshold (Fj gy = 0.284; horizontal dashed line) based on the 2020 assessment. The
approximate 90% log-normal confidence intervals are shown.
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Figure 12: Trends in Recruits (000s) of Southern New England Mid-Atlantic winter flounder between 1981 and
2019 from the current (solid line) and previous (dashed line) assessment. The approximate 90% log-normal
confidence intervals are shown.
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Figure 13: Total catch of Southern New England Mid-Atlantic winter flounder between 1981 and 2019 by fleet
(commercial, recreational) and disposition (landings and discards).
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Figure 14: Indices of biomass for the Southern New England Mid-Atlantic winter flounder between 1981 and
2019 for the Northeast Fisheries Science Center (NEFSC) spring and fall bottom trawl surveys, the MA DMF
spring survey, the CT LISTS survey, the RI DFW Spring Trawl survey, the NJ Ocean Trawl survey, and two YoY
surveys from MA DMF and CT LISTS. Where available, the approximate 90% log-normal confidence intervals
are shown. Slashes through the solid line indicate a hole in the survey time series.
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4. ACADIAN REDFISH

Brian Linton

This assessment of the Acadian redfish (Sebastes fasciatus) stock is a management track assessment
of the existing 2017 operational assessment (NEFSC 2017). This assessment updates commercial fishery
catch data, research survey indices of abundance, the ASAP analytical model, and biological reference
points through 2019. Additionally, stock projections have been updated through 2023. In what follows,
there are two population assessment models: the base model (brought forward from the 2017 operational
assessment), which is used to provide catch advice; and the DWS model (an alternative data weighting
scenario), which is included for the sole purpose of demonstrating the sensitivity of assessment results to
a data weighting scenario that better fits recent survey index trends. The DWS model is included in this
report at the request of the Management Track Assessment Review Panel. The most recent benchmark
assessment of the Acadian redfish stock was in 2008 as part of the 3 Groundfish Assessment Review
Meeting (GARM I1I; NEFSC 2008), which includes a full description of the base model formulation.

State of Stock: The Acadian redfish (Sebastes fasciatus) stock is not overfished and overfishing is
not occurring (Figures 15-16). Retrospective adjustments were made to the model results. Retrospective
adjusted spawning stock biomass in 2019 was estimated to be 308,135 (mt) under the base model and
228,283 (mt) under the DWS model which is 154 and 149% (respectively) of the biomass target, an
SSBsy prozy Of SSB at Fgy, (200,586 and 153,337 (mt); Figure 15). Retrospective adjusted 2019 fully
selected fishing mortality was estimated to be 0.017 under the base model and 0.024 under the DWS
model, which is 45 and 65% (respectively) of the overfishing threshold, an £} ¢y, of F509 (0.038 and
0.037; Figure 16).

Table 10: Catch and status table for Acadian redfish. All weights are in (mt), and F  is the fishing mortality
on fully selected ages. Unadjusted SSB and F' estimates are reported. Model results are from the current base
model and DWS model.

2012 2013 2014 2015 2016 2017 2018 2019

Data
Commercial landings 3,848 3,544 4,574 4,930 3,889 5,172 4,506 5,320
Commercial discards 347 420 523 114 38 94 62 60

Catch for Assessment 4,196 3,964 5,097 5,044 3,926 5,266 4,568 5,380
Model Results (base)

Spawning Stock Biomass 263580 285500 308050 329400 349310 366720 380790 392600

Fey 0.017 0.014 0.017 0.016 0.011 0.014 0.012 0.014

Recruits (age-1) 15078 12263 114020 17224 29940 32822 173130 97845
Model Results (DWS)

Spawning Stock Biomass 237592 246798 255122 261637 267032 270768 272189 272281

Fry 0.018 0.017 0.021 0.02 0.015 0.02 0.017 0.02

Recruits (age-1) 10704 10535 37889 14368 21048 25862 48494 44409
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Table 11: Comparison of biological reference points for Acadian redfish estimated in the 2017 assessment
and from the current base model and DWS model. There was no DWS model in the 2017 assessment. An
Fr1sy proxy F F50% was used for the overfishing threshold, and was based on yield per recruit analysis. Fj g
is reported as the fully selected F'. Recruits represent the median of the predicted recruits from 1969 to the
final assessment year. Intervals shown are 5" and 95" percentiles.

2017 base 2017 DWS base DWS
Fy1sy prozy 0.038 NA 0.038 0.037
SSBygy (mt) 247,918 NA 200,586 (144,433—-270,527) 153,337 (115,231 —-198,475)
MSY (mt) 9,318 NA 7,561 (5,411-10,252) 5,647 (4,228 -7,337)
Median recruits
(age-1) (0005) 31,266 NA 26,426 21,048
Owverfishing No Unknown No No
Overfished No Unknown No No

Projections: Short term projections of median total fishery yield and spawning stock biomass for
Acadian redfish were conducted based on a harvest scenario of fishing at an gy, 0f ['50y between
2021 and 2023. Catch in 2020 has been estimated at 5,184 (mt) by the Groundfish PDT. Recruitments
were sampled from a cumulative distribution function derived from ASAP estimated age-1 recruitment
between 1969 and 2017. Recruitments in 2018 and 2019 were not included due to uncertainty in those
estimates. The annual fishery selectivity, natural mortality, maturity ogive, and mean weights used in
projections are the same as those used in the assessment model. Retrospective adjusted SSB and fully
selected F'in 2019 fell outside the 90% confidence intervals of the unadjusted 2019 value under the base
model (Figures 15-16). Retrospective adjusted SSB in 2019 fell outside the 90% confidence intervals of
the unadjusted 2019 value under the DWS model (Figure 15). Therefore, age-specific abundance p values
were applied to the initial numbers at age in the projections for the base model and the DWS model.

Table 12: Retrospective adjusted short term projections of median total fishery yield and spawning stock biomass
for Acadian redfish from the current base model and DWS model based on a harvest scenario of fishing at an
Forsv prozy ©f Fs0% between 2021 and 2023. Catch in 2020 has been estimated at 5,184 (mt) by the Groundfish
PDT. F is the fully selected F'.

Year Catch (mt) SSB (mt) Fp, Catch (mt) SSB (mt) Fg,,
base DWS
2020 5,184 351,240  0.015 5,184 251,094  0.021

Year Catch (mt) SSB (mt) Fp, Catch (mt) SSB (mt) Fg,,

base DWS
2021 13,525 352,872 0.038 9,127 245,854  0.037
2022 13,235 348,222  0.038 8,788 237,640  0.037

2023 12,990 341,609  0.038 8,437 228,411  0.037
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Special Comments:

» What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

The largest source of uncertainty in the Acadian redfish assessment is the lack of age data,
particularly from the commercial fishery. Age samples from landings were collected but not
processed after 1985 due to relatively low landings. Current landings have increased to levels seen
in the mid-1980s. If landings continue to increase, then age data from the fishery will become
increasingly important. New commercial age composition data were added to the assessment for
2017, but additional years of age data will be needed to continue addressing this source of
uncertainty. Age samples from the NEFSC spring survey were collected but not processed after
1990. New spring survey age data were added to the assessment for 2018 and 2019, but additional
years of age data will be needed to continue addressing this source of uncertainty.

Dimorphic growth is another source of uncertainty in this assessment, with females growing
faster than males. The use of female weights at age in the stock projections may lead to
overestimation of stock productivity, as well as having an unknown effect on biological reference
points. A sensitivity run was conducted using combined female and male weights at age. Time
series estimates of SSB and F' from the weight at age sensitivity run were similar to those from the
base model, while recruitment estimates were greater than those from the base model. Biological
reference points and short term projection results from the weight at age sensitivity run were
similar to those from the base model.

Some of the spikes observed in the survey indices of relative abundance should be interpreted
cautiously because there is a possibility of migration into and out of the survey area.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major?
(A major retrospective pattern occurs when the adjusted SSB or I, lies outside of the
approximate joint confidence region for SSB and F .)

The 7-year Mohn’s p, relative to SSB, was 0.211 under the base model in the 2017 assessment
and was 0.274 under the base model and 0.193 under the DWS model in 2019. The 7-year Mohn’s
p, relative to F', was —0.152 under the base model in the 2017 assessment and was —0.205 under
the base model and —0.179 under the DWS model in 2019. There was a major retrospective pattern
for the base model because the p adjusted estimates of 2019 SSB (SSB,, = 308,135 mt) and 2019
F (F,=0.017) were outside the approximate 90% confidence region around SSB
(349,211 435,987 (mt)) and F (0.012—-0.015). There was a major retrospective pattern for the
DWS model because the p adjusted estimates of 2019 SSB (SSB, = 228,283 mt) was outside the
approximate 90% confidence region around SSB (243,110—301,450 (mt)). A retrospective
adjustment was made for both the determination of stock status and for projections of catch in
2021. The base model retrospective adjustment changed the 2019 SSB from 392,600 (mt) to
308,135 (mt) and the 2019 F , from 0.014 to 0.017. The DWS model retrospective adjustment
changed the 2019 SSB from 272,281 (mt) to 228,283 (mt) and the 2019 I, from 0.02 to 0.024.

» Based on this stock assessment, are population projections well determined or uncertain?
If this stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?
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Population projections for Acadian redfish appear to be reasonably well determined for both the
base model and the DWS model. The stock is not in a rebuilding plan.

» Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the affect these changes had on the assessment and stock status.

No changes were made to the base model as part of this update, beyond incorporating additional
vears of data. The DWS model was created for the sole purpose of demonstrating the sensitivity of
assessment results to a data weighting scenario that better fits recent survey index trends. The DWS
model is identical to the base model, except for changes to the for catch and survey indices, and
the effective samples sizes (ESS) for catch and survey index age composition data. The and ESS
values for the base model can be found in NEFSC (2008). The DWS model catch were set equal to
0.1, which is approximately the average catch CV from 1989 to 2019 in the base model. This time
period is where total catch vary based on commercial discard in the base model. The base model
spring survey index were halved for the DWS model to better fit this index. The DWS model catch,
fall survey index, and spring survey index age composition ESS values were derived by applying
stage 2 multipliers for multinomials (Francis 2011) to the respective base model ESS values. These
suggested ESS multipliers are calculated by ASAP. The resulting age composition ESS values are
25 for catch, 16 for the fall survey index, and 20 for the spring survey index.

« If the stock status has changed a lot since the previous assessment, explain why this occurred.
Stock status based on the base model has not changed since the previous assessment.

» Provide qualitative statements describing the condition of the stock that relate to stock status.

Total removals of Acadian redfish increased starting in the early 2000s, and have been relatively
constant since the early 2010s. The NEFSC spring survey index increased in the late 1990s and
has varied without trend to the present. The NEFSC fall survey index increased from the late 1990s
to the early 2010s, until decreasing suddenly in 2013. The fall survey index has varied without
trend at this lower level of relative abundance to the present. Fall survey data suggests the
existence of relatively strong year classes in 2007-2008 and 2013. Fall survey data suggests that
older fish have begun to reappear in the stock since the 1990s.

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.

The Acadian redfish assessment could be improved by including additional age data,
particularly from the commercial fishery. Progress was made on this recommendation, but
additional age data are needed.

Investigate the sensitivity of biological reference points and stock projections to the mean
weights at age. This recommendation was completed.

Future assessments should explore whether it is better to estimate the stock-recruitment
relationship inside the model or externally. No progress was made on this recommendation.

An evaluation of survey trends should be conducted, including potential factors that may cause
the trends to not reflect patterns in relative abundance. No progress was made on this
recommendation.
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An exploration of data weighting scenarios should be conducted to better reflect the
completeness and reliability of available data. Progress was made on this recommendation, but
additional work is needed.

 Are there other important issues?

The base model predicts an increasing trend in SSB in recent years, while the fall and spring
survey indices vary without trend over that same time period. This behavior likely is due to the fact
that the model can easily add fish to the population with the strong year class signals in the fishery
and survey age composition data. At the same time, the model has a difficult time removing fish
from the population, due to a relatively low natural mortality rate (M = 0.05) and the even lower
levels of I needed to fit recent observed catches.

The addition of a new fishery selectivity time block was evaluated in response to the addition of
the 2017 commercial age composition data. The new selectivity time block did not improve model
fit to the data. Therefore, a new selectivity time block was not added to the current assessment.

Survey stratum 30 was not sampled in the 2018 NEFSC fall survey. The expanded catch in
biomass from stratum 30 was less than 1% of the total expanded survey catch in biomass, averaged
over the last 10 years. Therefore, it was decided that no adjustment to the 2018 fall survey index
value was needed to account for the missing survey stratum.

Sublegal size Acadian redfish were landed under a maximum retention electronic monitoring
exempted fish permit in 2018 and 2019, and needed to be accounted for in the assessment. Sublegal
size landings in both of these years were less than 1 (mt). These sublegal size landings were
included in the total removals, but were not partitioned into age-specific landings, because there
were no commercial age composition data available for legal size landings in 2018 and 2019.

Sebastes fasciatus, Acadian Redfish.
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4.1. Reviewer Comments: Acadian redfish

The 2020 assessment for Acadian redfish is an expedited review (Level 2) update of the 2017 ASAP
based operational assessment, as recommended by the Assessment Oversight Panel (AOP). This recom-
mendation was made based on the addition of age data, new maturity data, investigation of the usefulness
of adding a selectivity block and evaluation of the necessity to make a retrospective adjustment.

The first review by Peer Review Panel observed that the two stock size indices used in the ASAP
model had been declining more steeply than the estimated biomass in the assessment. The Peer Review
Panel considered rejecting the assessment on that basis, but given that the ASAP modelling did not show
other problems, the analyst was asked to explore ways to better fit recent survey indices. The analyst found
that altering the weighting of the various data sources provided a better fit to recent indices and improved
the retrospective pattern. The Peer Review Panel accepted the base case assessment but cautioned that it
may overestimate stock size as indicated by the sensitivity run where a different weighting scheme was
used.

The Peer Review Panel concludes that the 2020 assessment update for Acadian redfish is technically
sufficient to evaluate stock status and provide scientific advice. The assessment represents Best Scientific
Information Available for this stock for management purposes. Retrospective adjustments were made
to the model results. The Peer Review Panel concurs with the assessment that Acadian redfish are not
overfished, and overfishing is not occurring.

Acadian redfish Terms of Reference (TOR)

1. Estimate catch from all sources including landings and discards.

This TOR was satisfactorily addressed. Commercial landings data were updated with 2017-2019
data added to the 19132016 time series used in the previous assessment. Catch at age data for 2017
was added to the 1969-1985 data used in the previous assessment. Total discards for 2017-2019
were added to those for 1989-2016 used in the previous assessment. Recreational catches and
discards are not used in this assessment as agreed in the benchmark assessment. Total catches have
varied between 3,900 mt and 5,380 mt during 2012-2019.

The Peer Review Panel notes that age data have been collected for the entire period but those have
not been processed. Additional age data for 1986-2016 and for years post 2017 would be likely to
decrease uncertainty in the next assessment.

2. Evaluate indices used in the assessment (e.g., indices of relative or absolute abundance, recruitment,
state surveys, age-length data, etc.).

This TOR was satisfactorily addressed. The NEFSC autumn and spring bottom trawl surveys
are used in the ASAP modelling. Both were updated to 2019. Indices at age were available for
1975-2019 for the autumn survey and 1975-1980, 1984—-1990 and 2018-2019 for the spring sur-
vey.
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3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) as
possible (depending on the assessment method) for the time series using the approved assessment
method and estimate their uncertainty. Include retrospective analyses if possible (both historical
and within-model) to allow a comparison with previous assessment results and projections, and to
examine model fit.

a. Include bridge runs to sequentially document each change from the previously accepted model
to the updated model proposed for this peer review.

b. Prepare a ‘Plan B’ assessment that would serve as an alternate approach to providing scientific
advice to management if the analytical assessment were to not pass review.

This TOR was satisfactorily addressed. The ASAP model used catches for 1913-2019 and ages 1
to 26+. Natural mortality was fixed at M = 0.05, selectivity was assumed to equal 1.0 for ages 10
and older. The addition of another selectivity block was found to be not warranted.

As there were no changes to the previous model, a bridge was not necessary. A ‘Plan B’ was
prepared but was not needed as the assessment was accepted.

4. Re-estimate or update the BRPs as defined by the management track level and recommend stock
status. Also, provide qualitative descriptions of stock status based on simple indicators/metrics
(e.g., age- and size-structure, temporal trends in population size or recruitment indices, etc.).

This TOR was satisfactorily addressed. The re-estimated BRPs include: F},qy = 0.038, B);qy =
200,586 mt, and MSY = 7,561 mt. The most recent biomass estimate is near 400,000 mt which is
above )¢y . The 2019 fishing mortality was estimated to be 0.014, which is lower than F},4,-. The
stock is not overfished, and overfishing is not occurring.

5. Conduct short-term stock projections when appropriate.

Projections were carried out following accepted protocols assuming that 5,184 mt would be caught
in 2020 and setting fishing mortality in 20212023 equal to the gy, Of Fiyg. A retrospective
adjustment was applied. Resulting catches at F;y9, are 13,525 mt for 2021 with 13,235 mt for 2022
and 12,990 mt for 2023. The analytical team will try to complete sensitivity projections under the
alternate weighting prior to the PDT and SSC meetings.

6. Respond to any review panel comments or SSC concerns from the most recent prior research or
management track assessment.

Include additional age data: this was done, but must be continued to include more years. Investigate
effect of using female mean weight at age: this was done. The 2020 assessment uses female only
weights at age, but a sensitivity was run using both female and male weights at age. The model
predicts higher age-1 recruits when using weights from both sexes, but there is little difference in
biomass and fishing mortality estimates.

Explore estimation of stock-recruit relationship internal or external to model: no progress made.
Evaluate survey trends and how well they reflect abundance: no progress made

Explore data weighting scenarios to better reflect data quality: this was done during the Peer Review
Panel meeting.
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Additional Recommendations

The Peer Review Panel strongly recommends that the aging material collected be processed and be
made available to be used in the next assessment. Exploration of data weightings should be continued,
implying an enhanced review for the next assessment.
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Measuring an Acadian redfish.
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Figure 15: Estimated trends in the spawning stock biomass of Acadian redfish between 1913 and 2019 from
the current (solid line) and previous (dashed line) assessment and the corresponding SSBthreshold (0.5 *
SSBy5y prowys horizontal dashed line) as well as SSBrarget (SSB) 5y o+ horizontal dotted line) based on
the 2020 assessment models base (A) and DWS (B). Biomass was adjusted for a retrospective pattern and the
adjustment is shown in red. The approximate 90% log-normal confidence intervals are shown.
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Figure 16: Estimated trends in fully selected F' (F, of Acadian redfish between 1913 and 2019 from the

current (solid line) and previous (dashed line) assessment and the corresponding Frireshold (Fizsy prozy+ dashed
line) based on the 2020 assessment models base (A) and DWS (B). F, was adjusted for a retrospective

pattern and the adjustment is shown in red. The approximate 90% log-normal confidence intervals are shown.
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Figure 17: Estimated trends in age-1 recruitment (000s) of Acadian redfish between 1913 and 2019 from the
current (solid line) and previous (dashed line) assessment for the assessment models base (A) and DWS (B).
The approximate 90% log-normal confidence intervals are shown.
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Figure 18: Total catch of Acadian redfish between 1913 and 2019 by fleet (commercial, Canadian, distant water
fleet, and recreational) and disposition (landings and discards).
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Figure 19: Indices of abundance for Acadian redfish from the Northeast Fisheries Science Center (NEFSC) spring
(1968 to 2019) and fall (1963 to 2019) bottom trawl surveys. The approximate 90% log-normal confidence
intervals are shown.
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5. ATLANTIC WOLFFISH

Charles Adams

This assessment of the Atlantic wolffish (Anarhichas lupus) stock is a level-2 management track as-
sessment of the existing benchmark assessment (NDPSWG 2009). Based on the previous operational
assessment (NEFSC 2017) the stock was overfished, but overfishing was not occurring. This assessment
updates commercial fishery catch data, research survey indices of abundance, the analytical SCALE as-

sessment model and reference points through 2019.

State of Stock: Based on this updated assessment, the Atlantic wolffish (Anarhichas lupus) stock is
overfished and overfishing is not occurring (Figures 20-21). Retrospective adjustments were not made to
the model results. Spawning stock biomass (555) in 2019 was estimated to be 676 (mt) which is 44%
of the biomass target (S5B)/gy prozy = 1,543; Figure 20). The 2019 fully selected fishing mortality was
estimated to be 0.005 which is 2% of the overfishing threshold proxy (F},gy ., = 0-2; Figure 21).

Table 13: Catch and status table for Atlantic wolffish. All weights are in (mt), recruitment is in (millions) and
Fg,,, is the fully selected fishing mortality. Model results are from the current updated SCALE assessment.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Data
Commercial landings 3 0 0 0 0
Commercial discards 1 3 3 2 1
Recreational landings 1 3 0 0 0
Catch for Assessment 5 6 3 2 1

Model Results

_ o = O

Spawning Stock Biomass 274 320 368 425 479 529
Fean 0.025 0.025 0.01 0.005 0.003 0.003 0.002 0.005 0.005 0.005
Recruits (age-1) 66 57 51 46 44 73

_ o = O

N O N O

W o W o
W O w o

577 620 652 676

276

280

280 280

Table 14: Comparison of reference points estimated in the 2017 assessment and from the current assessment
update. An F,q9, proxy was used for the overfishing threshold and was based on yield per recruit calculations

within the SCALE model.

2017 2020
F]\/[SYpmzy 0.222 0.200
SSBygy (mt) 1,612 1,543
MSY (mt) 232 218
Median recruits (age-1) (millions) ~ 235 238
Overfishing No No
Overfished Yes  Yes
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Special Comments:

» What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

The primary sources of uncertainty are the use of the ocean pout calibration coefficient (Atlantic
wolffish coefficients are unknown), and the change to a no possession limit in May 2010. The ocean
pout calibration coefficient (4.575) is one of the largest for any species (Miller et al., 2010), and
results in lower biomass estimates. The change to a no possession limit places greater importance
on discard mortality. Additionally, it is unclear whether the lack of a recruitment index since 2005
is due to an actual decrease in recruitment, or a change in catchability resulting from the increase
in liner mesh size associated with the switch to the Bigelow. Other sources of uncertainty were
identified in previous Atlantic wolffish assessments (NDPSWG 2009, NEFSC 2012): the surveys
may have reached the limit of wolffish detectability due to the decline in abundance; and the lack of
commercial length information results in model estimation difficulties for fishery selectivity.

The uncertainty associated with the use of the ocean pout calibration coefficient will be
addressed in the next management track by splitting the Albatross and Bigelow time series.
Dropping of the recruitment index from the SCALE model will also be explored.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major?
(A major retrospective pattern occurs when the adjusted SSB5 or Fp , lies outside of the
approximate joint confidence region for SSB and F )

This assessment has retrospective patterns with Mohn’s p = 0.27 for SSB and —0.14 for F.
However, confidence intervals are not available because MCMC is not fully developed for the
SCALE model.

» Based on this stock assessment, are population projections well determined or uncertain?
If this stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?
Due to the uncertainties in the assessment, the Northeast Data Poor Stocks Working Group
(NDPSWG 2009) concluded that stock projections would be unreliable and should not be
conducted.

» Describe any changes that were made to the current stock assessment, beyond incorporating

additional years of data and the effect these changes had on the assessment and stock status.

The time series of recreational landings was updated with the revised MRIP estimates. This
resulted in only minor changes to the catch and had no effect on stock status

The Atlantic wolffish maturity study in the Gulf of Maine has been completed. Accordingly, the
Lso of 50 cm used in the 2017 assessment was changed to 52 cm for the current assessment to
incorporate new information from the definitive maturity ogive. This resulted in only minor
changes to the reference point calculations and had no effect on stock status.

o If the stock status has changed a lot since the previous assessment, explain why this occurred.
Stock status has not changed since the previous assessment.
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» Provide qualitative statements describing the condition of the stock that relate to stock status.
Catch has been limited almost exclusively to discards since the implementation of the no

possession rule in May 2010. No age-1 recruits have been caught in the NEFSC spring survey
since 2005.

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.

Several research needs were identified by the Peer Review Panel in the 2015 assessment
(NEFSC 2015): potential use of a likelihood profile to apply the criterion for a retrospective
adjustment; further studies on growth parameters; a tagging study to provide information on stock
structure and movement; and a study of post-capture nest site fidelity.

The recently completed S—K funded wolffish study included aging of wolffish; a manuscript on
sex-specific growth parameters is in preparation. There was also a genetic component for which a
manuscript is in preparation. Finally, tagging data area being reviewed to see if this can be
published as well. There has been no progress on the use of a likelihood profile to apply the
criterion for a retrospective adjustment, nor on a study of post-capture nest site fidelity.

 Are there other important issues?

Recruitment at end of the time series increases toward the initial recruitment estimate (Table 13;
Figure 22) because there is no information in the model to inform these estimates. There is no
indication in the data that recruitment has increased recently.

Approximate 90% log-normal confidence intervals are not shown in Figures 20-22 because
MCMC is not fully developed for the SCALE model.

Discards estimates assume an 8% mortality rate based on Grant and Hiscock (2014). This
results in very low removals under the no possession rule. Future model updates should see a
population response from these low removals. However, if no change is observed in the data inputs
(e.g. increased survey indices) then the diagnostics may worsen.

Anarhichas lupus, Atlantic wolffish.
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5.1. Reviewer Comments: Atlantic wolffish

The 2020 assessment update for Atlantic wolffish is an expedited review (Level 2 assessment) in
accord with the decision at the 27 May 2020 meeting of the Assessment Oversight Panel (AOP). This was
recommended because of the need to consider the cumulative effects of updated MRIP data, and a revised
knife edge maturity at 52 cm from 50 cm.

This 2020 assessment is an update of the 2008 benchmark assessment and the 2017 operational
assessment. This assessment updates commercial fishery catch data, research survey indices of abundance,
the analytical SCALE assessment model and reference points through 2019.

The Peer Review Panel (PRP) concludes that the 2020 assessment update for Atlantic wolffish is
technically sufficient to evaluate stock status and provide scientific advice. The assessment represents
Best Scientific Information Available (BSIA) for this stock for management purposes. Retrospective ad-
justments were not made to the model results. Spawning stock biomass (SSB) in 2019 was estimated to
be 676 (mt) which is 44% of the biomass target (558)gy prozy = 1,543). The 2019 fully selected fishing
mortality was estimated to be 0.005 which is 2% of the overfishing threshold proxy (/;gy 0., = 0-2).
The PRP concurs with the assessment that Atlantic wolffish are overfished and overfishing is not occurring.

Atlantic Wolffish Terms of Reference (TOR)

1. Estimate catch from all sources including landings and discards.

This TOR was satisfactorily addressed. Commercial landings data are primarily only available
through 2010 after which possession was prohibited, and discard data from 2017, 2018 and 2019
were added to those used in the 2017 operational assessment. Similarly, recreational landings are
available only through 2011. Recent MRIP data were used to update recreational landing data
through 1981. Recreational discards for this stock were not included in the benchmark assessment.

2. Evaluate indices used in the assessment (e.g., indices of relative or absolute abundance, recruitment,
state surveys, age-length data, etc.).

This TOR was satisfactorily addressed. All three of the survey indices used in the benchmark as-
sessment (NEFSC spring bottom trawl survey, NEFSC fall bottom trawl survey, MA DMF spring
trawl survey) were updated through 2019. Few fish were captured in any of the three surveys over
the past decade. Catch length frequencies were updated as well, although the only data available
since 2011 has come from commercial fishery discards.

3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) as
possible (depending on the assessment method) for the time series using the approved assessment
method and estimate their uncertainty. Include retrospective analyses if possible (both historical
and within-model) to allow a comparison with previous assessment results and projections, and to
examine model fit.

a. Include bridge runs to sequentially document each change from the previously accepted model
to the updated model proposed for this peer review.
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b. Prepare a ‘Plan B’ assessment that would serve as an alternate approach to providing scientific
advice to management if the analytical assessment were to not pass review.

This TOR was satisfactorily addressed. The same SCALE model configuration used in the 2017
operational assessment was used in the 2020 update.

A bridge run was prepared to evaluate the impact of the revised MRIP recreational landings estimate
for 1968-2016. Results using the original and revised estimates showed little difference. As a result,
a final 1968-2019 assessment was conducted using the revised MRIP landings data. None of the
various diagnostics showed significant differences between the predicted and observed values. The
change in knife edge maturity had no influence on the trends being simply a scaling factor.

Though a moderate retrospective pattern was observed (Mohn’s p = 0.27 for SSB and —0.14 for F),
no retrospective adjustments were made on the assessment. Values of Mohn’s p improved over the
2017 assessment.

A ‘Plan B’ assessment was unnecessary because the SCALE assessment was accepted.

4. Re-estimate or update the BRPs as defined by the management track level and recommend stock
status. Also, provide qualitative descriptions of stock status based on simple indicators/metrics
(e.g., age- and size-structure, temporal trends in population size or recruitment indices, etc.).

This TOR was satisfactorily addressed. The re-estimated BRPs are the following: F)/qy )., =
0.200, SSBy;gy = 1,543 mt, and MSY = 218 mt. The 2019 fully selected fishing mortality was
estimated to be 0.005 which is 2% of the overfishing threshold proxy (Fj/5y 4, = 0.200). The
stock is overfished but overfishing is not occurring.

5. Conduct short-term stock projections when appropriate.
Due to the uncertainties in the assessment in general, the Northeast Data Poor Stocks Working Group
concluded in 2009 that stock projections would be unreliable and should not be conducted.

6. Respond to any review panel comments or SSC concerns from the most recent prior research or
management track assessment.

Several research needs were identified by the Peer Review Panel in the 2015 assessment:

» Potential use of a likelihood profile to apply the criterion for a retrospective adjustment;

o Further studies on growth parameters;

o A tagging study to provide information on stock structure and movement; and

» A study of post-capture nest site fidelity.
There has been no progress on the use of a likelihood profile to apply the criterion for a retrospective
adjustment. A recently completed S—K funded wolffish study included ageing of wolfish and a
manuscript on sex-specific growth parameters is in preparation. There was also a genetic component

for which a manuscript is in preparation. Tagging data are being reviewed to see if they can be
published as well. No progress has been made on a study of post-capture nest site fidelity.

Finally, the issue of the use of the ocean pout calibration coefficient (to calibrate F/V Bigelow survey
results to those of the F/V Albatross) will be addressed in the 2023 management track assessment.
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Additional Recommendations

1. Evaluate longline survey data as an index for inclusion in the next assessment, or at least as a tool to
evaluate the sensitivity of the assessment to changes in abundance.

2. Consider why the current SS5 appears to be increasing, while the //SY and S58B4y appears to be
decreasing.
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Figure 20: Trends in spawning stock biomass of Atlantic wolffish between 1968 and 2019 from the current (solid

line) and previous (dashed line) assessment and the corresponding SSBthreshold (%SSBMSYPTOW; horizontal

dashed line) as well as SSBraget (SSBMSYpmmy; horizontal dotted line) based on the 2020 assessment. Biomass

was not adjusted for a retrospective pattern.
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Figure 21: Trends in the fully selected fishing mortality (F¢ ) of Atlantic wolffish between 1968 and 2019 from
the current (solid line) and previous (dashed line) assessment and the corresponding Frpreshold (FMSYpmmy =0.2;
horizontal dashed line) based on the 2020 assessment. F , was not adjusted for a retrospective pattern
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Figure 22: Trends in age-1 recruits (millions) of Atlantic wolffish between 1968 and 2019 from the current (solid
line) and previous (dashed line) assessment.
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Figure 23: Total catch of Atlantic wolffish between 1968 and 2019 by fleet (commercial and recreational) and
disposition (landings and discards). Note that a no possession limit was put in place in May 2010.
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Figure 24: Indices of biomass for Atlantic wolffish between 1968 and 2019 for the Northeast Fisheries Science
Center (NEFSC) spring and fall bottom trawl surveys, and the Massachusetts Division of Marine Fisheries
(MA DMF) spring bottom trawl survey. The approximate 90% log-normal confidence intervals are shown.
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6. ATLANTIC HALIBUT

Daniel Hennen

This assessment of the Atlantic halibut (Hippoglossus hippoglossus) stock is an update of the existing
2019 ‘Plan B’ assessment (Rago, 2018). This assessment updates commercial fishery catch data, com-
merical and survey indices of abundance, and the First Second Derivative (FSD) model through 2019.
Reference points are unknown and have not been updated.

State of Stock: Based on this updated assessment, Atlantic halibut (Hippoglossus hippoglossus)
stock status cannot be determined analytically due to a lack of biological reference points associated with
the FSD method. Biomass (SSB) in 2019 was unknown. The 2019 fully selected fishing mortality was
unknown.

Table 15: Catch and status table for Atlantic halibut. All weights are in (mt).
2012 2013 2014 2015 2016 2017 2018 2019

Data
Commercial discards 41 42 26 23 31 27 46 75
Commercial landings 35 35 45 62 67 63 54 50
CA landings 32 38 33 30 34 34 56 9
Catch for Assessment 108 115 104 115 132 124 156 134
Model Results
Catch Multiplier 1.38 1.23 1.02 1.17 1.02 1.01 0.94 0.83
Catch Advice 104 148 142 106 135 135 126 147

Table 16: There are no current reference points for Atlantic halibut which is on a ‘Plan B’ assessment that does
not allow for the estimation of reference points. Therefore the status of the stock relative to overfishing and
overfished status is unknown. Note: based on NOAA policy, the Agency previously decided the stock status
was overfished and overfishing not occurring.

2019 2020
FMSY proxy NA
SSBMSY (mt) NA
MSY (mt) NA
QOwverfishing Unknown Unknown

QOwverfished Unknown Unknown

Projections: Short term projections are not possible using the FSD approach. The FSD approach
is based on applying a multiplier to the catch from the previous year and cannot be projected beyond the
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catch time series. The catch multiplier for 2019 resulting from the FSD model is 0.83 and the estimated
catch for 2019 is 134 mt, which results in catch advice of 111 mt for 2020. The FSD model is explained in
(Rago, 2018) and is graphically depicted in a document called ‘FSDmodelResults.pdf’, both are available
at SASINF.

Special Comments:

o What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

The assessment model (FSD) used for Atlantic halibut is a ‘Plan B’ assessment method. It uses
recent trends in 3 abundance indices as well as recent changes in those trends to adjust the previous
year’s catch. For example, If the abundance indices are increasing, the catch will be adjusted up. If
that increasing trend in abundance is increasing in magnitude over time, the adjustment to catch
will be commensurately higher. The F'SD method was rigorously tested in simulation (Rago, 2018)
and should perform well for Atlantic halibut in the US. Sources of uncertainty in the F'SD method
include process error related to potential changes in stock productivity over time, the choice of
relative weights for the control parameters used in the model and the lag in information inherent in
using change in trend as one of the control parameters, which requires dropping one data point
from the regression fit to generate a comparison. Other sources of uncertainty include the
observation error in the abundance indices. The FSD method also relies on the assumption that
abundance can be described with linear dynamics, but that assumption should be relatively
unimportant if the stock abundance is well below it’s theoretical carrying capacity.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major?
The FSD model does not support retrospective analysis.

» Based on this stock assessment, are population projections well determined or uncertain?

The FSD model provides catch advice in the year following the terminal year of the input data.
It is not intended to to project further ahead than one year. It is possible however to assume that
catch in the year following the terminal year will equal the catch advice from the FSD model and
that the population abundance indices will continue to follow the same trend and that the change in
trend will be identical to the previous five years of data. These assumptions allow for a projection
any number of years into the future. The relative quality of these projections degrades as the
indices of abundance depart from the behavior of the most recent data available to the model.

» Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the affect these changes had on the assessment and stock status.
No changes were made beyond the inclusion of updated data. In the 2020 Atlantic halibut
assessment, the catch efficiency studies and data were not used because not enough Atlantic halibut
were caught to provide a comparison between the gear types and produce estimate of catchability.
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« If the stock status has changed a lot since the previous assessment, explain why this occurred.
Stock status cannot be determined and remains unchanged. Rago in his 2018 report argued that
because the catch multiplier estimated in the FSD model had been greater than one for several
years, that overfishing was unlikely. Because the catch multiplier is now less than one, overfishing
may be the more likely determination in 2020. There is however, no way to credibly determine stock
status without reference points.

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.

The Atlantic halibut assessment could be improved with more precise fishery independent
indices of abundance, additional age and length composition data, and a better understanding of
stock structure. These would allow for alternative assessment methods, and potential development
of a more sophisticated stock assessment model.

o Are there other important issues?

The FSD method does not allow for the estimation of traditional reference point quantities and
thus the stock status cannot be determined. It is possible to infer that the stock is low relative to it’s
virgin biomass, which, based on historical catch records, was likely much higher than current
abundances. It is unclear however, that biomass reference points based on historical abundance
are useful for current management. There are indications that abundance has increased
significantly over the last decade (Rago, 2018), which would support a hypothesis that the stock
was not experiencing overfishing during that period. It should be noted however, that the FSD
model has recently recommended reducing catch, which might be an indication that the stock no
longer increasing.

The FSD model depends on three indices of abundance (one survey and two discard indices),
none of which can be expected to perform well in 2020. The COVID epidemic of 2020 has affected
each index to varying degrees. Behavior of commercial vessels was affected by reduced market
demand, which will have an unknown affect on discards. The 2020 NEFSC fall survey is likely to
be canceled. It may be prudent to investigate other methods for determining catch advice in 2021.

Hippoglossus hippoglossus, Atlantic Halibut.
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6.1. Reviewer Comments: Atlantic halibut

Atlantic halibut was not peer reviewed in 2020.
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Atlantic Halibut, out of water.
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Figure 25: The catch multiplier resulting from the FSD model for Atlantic halibut between 2006 and 2020 from
the current (solid line) assessment. A dashed line at 1 is added for reference.
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Figure 26: The catch advice resulting from multiplying catch and the catch multiplier from the FSD model for
Atlantic halibut between 2006 and 2020 from the current assessment.
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Figure 27: Total catch of Atlantic halibut between 2006 and 2020 by disposition (landings and discards).
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Figure 28: Indices of biomass for the Atlantic halibut between 2002 and 2019 for the Northeast Fisheries Science
Center (NEFSC) fall bottom trawl survey and 2-discard ratio estimators. Discard mortality is assumed to be
0.76 for trawl gear and 0.3 for gillnet gear. The 90% log-normal confidence intervals are shown.
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7. NORTHERN WINDOWPANE FLOUNDER

Toni Chute

This assessment of the northern windowpane flounder (Scophthalmus aquosus) stock is an update of
the 2019 assessment which was based on survey and fishery data through 2018 (NEFSC 2019). Based
on the 2019 assessment the stock was overfished, and overfishing was not occurring. This assessment
updates commercial fishery catch data and survey biomass indices, but uses an empirical method based
on a recent catchability study (Miller et al., 2020) to estimate swept-area biomass and annual relative
exploitation rates.

State of Stock: Based on this updated assessment of northern windowpane flounder (Scophthalmus
aquosus) overfishing status and overfished status are unknown.

Table 17: Catch and model results table for northern windowpane flounder. All landings and discard weights are
rounded to the nearest metric ton. Less than half a metric ton has been landed annually since 2013. Swept area
biomass is based on a survey catchability model for northern windowpane and is in metric tons. Exploitation
rates are catch/biomass expressed as a percent.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Data
Commercial Discards 241 181 197 356 220 194 90 96 83 43
Commercial Landings 0 0 1 0 0 0 0 0 0 0
Total Catch 241 181 199 35 220 195 90 96 83 43

Model Results

Esmgl,ated swept area g 500 7 956 7,725 16,229 12,306 10,956 9,110 4,804 10,558 12,505
101Mass
Relative exploitation rate 2.53 2.27 2,57 219 1.79 1.78 0.99 199 0.79 0.34

Table 18: Reference points from the AIM model accepted at the 2019 assessment are in the 2019 column.
Byisy proy i in units of kg /tow and Fr1sy prozy 18 in units of kt per kg/tow. Biomass and F' reference points
from the current assessment update are unknown.

2019 2020
Fy1sy prozy 0.340 unknown
Busy progy (mt) +2.060  Unknown
Owverfishing No Unknown
QOwverfished Yes Unknown

Projections: There were no projections made for the northern windowpane stock. Applying a
1.67 percent exploitation rate (based on the median value of the years 1995-2001, the time span used to
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generate an M SY estimate for the AIM model during the years it was used) to the 3-year running average
(2017-2019) swept-area biomass estimate of 9,289 mt produces a catch of 155 mt. This exploitation rate
could also be used as an OFL. Using 70% (aligned with the FRrep,ilq) of the estimated value produces a
catch of 108 mt.

Special Comments:

o What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

Since there has been a ‘no possession’ rule in place since 2010, almost 100 percent of northern
windowpane flounder catch has consisted of estimated discards. The CVs for these estimates have
been reasonable, however, with a mean of 0.37 for the past 10 years, so it is unlikely discards are
being severely overestimated or underestimated.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major? (A
major retrospective pattern occurs when the adjusted SSB or I, lies outside of the approximate
joint confidence region for SSB and F .)

The empirical approach used to estimate status of this stock does not allow estimation of a
retrospective pattern.

» Based on this stock assessment, are population projections well determined or uncertain? If this
stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?

The empirical method used to assess this stock does not allow projections to be made. Northern
windowpane flounder was declared overfished in the 2008 assessment (terminal data year 2007),
and was supposed to be rebuilt by 2017. However the 2017 Operational Update indicated that the
stock was still overfished. A new rebuilding plan was developed with FRepyiig equal to 70% Fj;qy
with a target of rebuilding by 2029.

» Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the effect these changes had on the assessment and stock status.

During the 2019 operational assessment peer review process, it was determined that the AIM
model no longer fit well enough to generate reliable reference points using current data, due to the
fact that even though there was a substantial decrease in catch there was no positive response from
the stock. The review panel rejected the 2019 AIM model results and recommended continuing to
use the AIM-generated reference points from the 2017 assessment.

For this assessment, catch efficiencies for the Bigelow trawl net derived specifically for northern
windowpane (Miller et al. 2020) were used to estimate annual total swept-area biomass and
exploitation rates (catch/biomass) using data updated through 2019. Since this method does not
generate reference points, overfishing status and overfished status are unknown.

The swept-area biomass method also offers a way to qualitatively assess the level of removals
and stock condition. In the case of northern windowpane, the estimated exploitation rate has been
around two percent in recent years.
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« If the stock status has changed a lot since the previous assessment, explain why this occurred.
The AIM model used for generating reference points in previous assessments is no longer
primarily used and the empirical approach does not calculate reference points, so the status of the
stock is unknown.

» Provide qualitative statements describing the condition of the stock that relate to stock status.
Since the year 2000, northern windowpane flounder has shown a decreasing trend in survey
indices despite reductions in catch. In 2008 (with data through 2007) the stock was declared
overfished and still remains below the biomass threshold despite recent catch estimates being the
very lowest in the time series.
According to the State of the Ecosystem Report for 2020, Georges Bank windowpane flounder
are currently in good body condition. Windowpane flounder were also one of the most productive
managed species on Georges Bank, although below average in the Gulf of Maine.

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.

The move away from the AIM model has been discussed as a potential improvement to this
assessment for several years. Additionally, identifying any potential sources of mortality or
additional removals from the population has always been mentioned as something that could
improve the assessment. There may be catches (such as from Canadian fishing on Georges Bank),
or incidental mortality unaccounted for in the assessment.

 Are there other important issues?
None.

Scophthalmus aquosus, Windowpane Flounder.
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7.1. Reviewer Comments: Northern windowpane flounder

The 2020 assessment for northern windowpane flounder is an expedited review (Level 2) update of
the 2019 assessment, as recommended by the Assessment Oversight Panel (AOP). This recommendation
was made because the AIM model used to assess the stock in previous assessments has been performing
poorly and the ‘Plan B’ approach was anticipated as a replacement method using new chainsweep study
information. The 2020 assessment updated commercial fishery catch data and survey biomass indices to
update the AIM model outputs, as well as applied an empirical approach based on the recent catchability
study (Miller et al., 2020) to estimate swept-area biomass and annual exploitation rates.

The Peer Review Panel concluded that the AIM model should no longer be used as the basis for catch
advice due to the lack of significance in the relationship between population response and fishing mortality.
The Panel concluded that the ‘Plan B’ approach based on estimated swept-area biomass calculated from
survey catchability estimates specific to northern windowpane should be the basis of catch advice. This
approach does not allow estimation of retrospective patterns, projections, or biological reference points;
in the absence of reference points, overfished and overfishing status are unknown.

The Peer Review Panel concludes that the 2020 ‘Plan B’ for Northern window pane flounder is
technically sufficient to evaluate stock status and provide scientific advice. The assessment represents
Best Scientific Information Available for this stock for management purposes.

Northern Windowpane Flounder Terms of Reference (TOR)

1. Estimate catch from all sources including landings and discards.

This TOR was satisfactorily addressed. Commercial landings data were updated through 2019,
but possession of northern windowpane has been prohibited since 2010. Commercial discards are
estimated from large and small mesh otter trawl gear and Limited Access and General Category
scallop dredges and trawls. There are no recreational data for northern windowpane flounder. Total
catch in 2019 was 43 mt, all of which was discards.

2. Evaluate indices used in the assessment (e.g., indices of relative or absolute abundance, recruitment,
state surveys, age-length data, etc.).

This TOR was satisfactorily addressed. Due to seasonal migration of northern windowpane flounder,
only the NEFSC fall bottom trawl survey is included in the assessment. The survey index (kg /tow
in Albatross units) and the swept-area biomass estimates applying northern windowpane specific
catchability estimates for the Bigelow survey were updated through 2019. Survey length frequen-
cies by proportion of total survey catch were updated through 2019 showing a bimodal distribution
throughout the time series.

The 2017 NEFSC fall bottom trawl survey had a reduced number of sampled stations in some strata.
The strata with incomplete sampling were examined relative to the full survey time series and only
a minor effect on the overall biomass index was detected.
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3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) as
possible (depending on the assessment method) for the time series using the approved assessment
method and estimate their uncertainty. Include retrospective analyses if possible (both historical
and within-model) to allow a comparison with previous assessment results and projections, and to
examine model fit.

a. Include bridge runs to sequentially document each change from the previously accepted model
to the updated model proposed for this peer review.

b. Prepare a ‘Plan B’ assessment that would serve as an alternate approach to providing scientific
advice to management if the analytical assessment were to not pass review.

This TOR was satisfactorily addressed. The AIM model was updated with commercial catch and
NEFSC fall bottom trawl survey data through 2019 but continued to perform poorly as seen in
previous update assessments in 2017 and 2019. The model previously suggested that the stock was
not responding to very low catches and estimated increasing 3),q proxies and decreasing [},qy
proxies. The 2020 updated proxies were marginally improved from the 2019 estimates but the
relationship of biomass replacement to relative /' remained uninformative. For these reasons, the
AIM assessment was rejected by the Peer Review Panel.

The ‘Plan B’ approach is an empirical method to estimate swept-area biomass and annual rel-
ative exploitation rates based on the recent catchability study specific to northern windowpane
flounder (Miller et al., 2020). Catch efficiency was estimated annually for the Bigelow time se-
ries (2009-2019) and the mean of those estimates was applied to the prior survey time series
(1975-2009). Exploitation rates are expressed as a percent of the estimated biomass removed by
the fishery (catch/biomass) for each calendar year.

4. Re-estimate or update the BRPs as defined by the management track level and recommend stock
status. Also, provide qualitative descriptions of stock status based on simple indicators/metrics
(e.g., age- and size-structure, temporal trends in population size or recruitment indices, etc.).

This TOR was partially addressed. The mean exploitation rate for the years 1995-2001 (1.67%)
was used as an /gy ., The time period corresponds to the period used to generate an MSY
estimate for the AIM model. Northern windowpane flounder is currently in a rebuilding plan with
an F'Repuilg of 70% F), 4y, resulting in a target exploitation rate of 1.17%. The mean exploitation rate
for the most recent 3-year running average is 1.04%, with a terminal estimate of 0.34%. Based on
this £y > OVerfishing is not occurring. The Peer Review Panel did not recommend continued
use of the AIM-based Fy/qy ,,,,, due to the mismatch in assessment methods and time series of
exploitation rates exceeding the proxy in nearly all years. In the absence of agreed reference points,
the Panel concluded that stock status is currently unknown due to the empirical assessment approach
but noted that recent exploitation rates have been very low.

5. Conduct short-term stock projections when appropriate.

There were no projections made for the northern windowpane flounder stock. The Peer Review
Panel noted that recent exploitation rates have been constrained by management actions, specifically
a no possession regulation starting in 2010. They recommended exploration of exploitation rates
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over different time periods with consideration of current stock conditions. The choice of exploitation
rate has important implications for scientific advice to management.

. Respond to any review panel comments or SSC concerns from the most recent prior research or
management track assessment.

The 2019 Peer Review Panel rejected the updated F} gy estimate from the AIM model and rec-
ommended continued use of the 2017 reference points. They recommended reconsideration of the
entire assessment approach. Additionally, they noted the large amount of uncertainty associated with
discard estimates for some fleets and the potential impact on this assessment due to the prohibition
on landings.

The 2020 AIM model update was rejected and the ‘Plan B’ approach using the recent catchability
study was applied. The change in method is an improvement and addresses the previous Panel’s

concern about the uninformative relationship of biomass replacement to relative F'.

Additional Recommendations

Include an Appendix to the 2020 report summarizing the inputs/assumptions/steps used to develop

the northern windowpane flounder empirical approach.

Appropriate exploitation rates should be further explored in the next assessment.

References:
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Figure 29: Trends in estimated swept area biomass of northern windowpane flounder between 1975 and 2019
from the current assessment.
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Figure 30: Trends in estimated relative exploitation rate in percent of northern windowpane flounder between
1975 and 2019 from the current assessment.
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Figure 31: Total catch of northern windowpane flounder between 1975 and 2019 by disposition (landings and
discards).
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Figure 32: NEFSC fall bottom trawl survey indices in kg/tow for northern windowpane flounder between 1975
and 2019. The approximate 90% log-normal confidence intervals are shown.
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8. SOUTHERN WINDOWPANE FLOUNDER

Toni Chute

This assessment of the southern windowpane flounder (Scophthalmus aquosus) stock is an update of
the 2019 assessment which was based on fishery and survey data through 2018 (NEFSC 2019). Based
on the 2019 assessment the stock was not overfished, and overfishing was not occurring. This assessment
updates commercial fishery catch data, survey indices of abundance, AIM model results, and reference
points through 2019.

State of Stock: Based on this updated assessment, the southern windowpane flounder (Scophthalmus
aquosus) stock is not overfished and overfishing is not occurring (Figures 33-34). Retrospective adjust-
ments were not made to the model results. The mean NEFSC fall bottom trawl survey index from years
2017, 2018, and 2019 (a 3-year moving average is used as a biomass index) was 0.288 (kg/tow) which
is higher than the By eshold of 0.096 (kg/tow). The 2019 relative fishing mortality was estimated to be
1.300 (kt per kg/tow) which is lower than the F} ¢y promy Of 1.738 (kt per kg /tow). Southern windowpane
was determined to be overfished in 2005, but rebuilt by 2008.

Table 19: Catch and model results table for southern windowpane flounder. All landings and discard weights
are rounded to the nearest metric ton. Biomass index (a 3-year moving average of the NEFSC bottom trawl
survey index) is in units of kg/tow and relative F' is in units of kt per kg/tow (catch in kt per kg/tow of the
survey index).

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Data
Commercial Discards 410 459 466 788 709 566 547 580 545 504 364
Commercial Landings 55 53 32 29 22 14 22 13 13 17 10

Total Catch 465 513 498 817 731 580 569 593 558 520 374
Model Results

Biomass Index 0.245 0.345 0.435 0.517 0.464 0.413 0.318 0.329 0.334 0.319 0.288

Relative F 1.902 1.484 1.144 1.581 1.573 1.406 1.791 1.802 1.672 1.631 1.3

Table 20: Reference points estimated for the 2019 assessment and for the current assessment. Fj, ¢ is

in units of kt per kg/tow.

Y proxy

2019 2020
Frisy proay 1.780 1.738
Busy prosy (kg/tow) ~0.187  0.192
MSYpmxy (mt) 333 333
Overfishing No No
Overfished No No
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Projections:  Short term projections from the AIM model are not used. Applying the updated
Fysy prozy (1.738) to the terminal year biomass index (0.288) produces a catch of 501 mt.

Special Comments:

» What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

As there has been a ‘no possession’ rule in place since 2010, commercial windowpane landings
have been extremely low. As a result, in recent years over 95% of the catch input to the model has
been estimated discards. The CVs for these estimates have been very low, however, with a mean of
0.18 for the past 10 years, so it is unlikely discards are being severely overestimated or
underestimated.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major?
(A major retrospective pattern occurs when the adjusted SSB or F , lies outside of the
approximate joint confidence region for SS5 and F .)
The AIM (An Index Model) model used to estimate status of this stock does not allow estimation
of a retrospective pattern.

» Based on this stock assessment, are population projections well determined or uncertain?
If this stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?
The GARM benchmark indicated that projections should not be made based on discards, so
projections are not run for windowpane flounder.

» Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the affect these changes had on the assessment and stock status.

No changes were made for this southern windowpane flounder assessment other than updating
the survey and catch time series.

The twin trawl study that provided estimates of efficiency of the Bigelow survey trawl for
windowpane flounder (Miller et al., 2020) allows us to estimate swept-area biomass and therefore
relative exploitation rates for southern windowpane by year. The swept-area biomass method also
offers a way to qualitatively assess the level of removals and stock status. Annual estimates of
swept-area biomass from 1975-2019 ranged from a low of 1,095 mt in 1993 to a high of 49,277 mt
in 1982 with a time series mean of 11,432 mt. The mean swept area biomass for 2017-2019 was
8,406 mt.

Estimated annual exploitation rates for southern windowpane from the last ten years ranged
from 3.77 to 8.88 percent. The median relative exploitation rate estimate (catch/biomass) for the
time period 1995-2001 (median catch during this period serves as an MSY oy for the AIM
model) was 6.95 percent. The mean 2017-2019 estimated relative exploitation rate was 5.718
percent. Catch at the 1995-2001 median rate in 2019 would have been 584 mt whereas the 2019
actual catch estimate was 374 mt.

This empirical method was used for the northern windowpane assessment for 2020.
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« If the stock status has changed a lot since the previous assessment, explain why this occurred.
The stock status of southern windowpane flounder has not changed since the previous
assessment.

« Provide qualitative statements describing the condition of the stock that relate to stock status.
Since 2012, southern windowpane flounder fall survey biomass indices have declined from
0.596 kg /tow to 0.279 kg /tow. However, the trend has been stable or upward since the series low

of 0.039 kg /tow in 1993. Catch and relative F' have been stable. The replacement ratio model
output has been bouncing around one since 1994, and the 2019 estimate is 0.89. The stock was
declared overfished in 2005, but had recovered by the 2008 assessment update, so there is a recent
history of the stock falling below reference points for biomass, but also having the ability to
recover. Overfishing was occurring in 2007 (the final year of data used for the 2008 assessment)
but has not been found to be occurring in any more recent assessments.

According to the State of the Ecosystem Report for 2020, windowpane flounder in the
Mid-Atlantic are showing below-average body condition and productivity.

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.

The AIM model fit is presently very good with a randomization test indicating the correlation
between In(relative F') and In(replacement ratio), a measure of the relationship between catch and
survey index values, is significant (p = 0.002) so it is not clear what new information would help
achieve better results from this model. There has been some ageing work for southern windowpane
done at Virginia Institute of Marine Science which we could use in exploring an age-based model
such as ASAP.

 Are there other important issues?
None.

Scophthalmus aquosus, Windowpane Flounder.
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8.1. Reviewer Comments: Southern windowpane flounder

The 2020 assessment for southern windowpane flounder is an expedited review (Level 2) update of
the 2019 assessment, as recommended by the Assessment Oversight Panel (AOP). This recommendation
was made based on the potential to rescale the survey indices to swept-area biomass estimates. The 2020
assessment updated commercial fishery catch data, survey indices of abundance, the AIM model outputs,
and reference points through 2019.

The Peer Review Panel concluded that the AIM model is technically sufficient to evaluate stock
status and provide scientific advice. The assessment represents Best Scientific Information Available for
this stock for management purposes. The mean NEFSC fall bottom trawl survey index from the most
recent three-year moving average (2017-2019) was 0.288 kg/tow, which is higher than the By eshold
value of 0.097 kg/tow and higher than the B¢y, value of 0.195kg/tow. The 2019 relative fishing
mortality was estimated to be 1.210 kt per kg/tow, which is lower than the F}, ¢, proxy of 1.708 kt per
kg/tow. The Peer Review Panel concurs with the assessment that southern windowpane flounder is not
overfished and overfishing is not occurring.

Southern Windowpane Flounder Terms of Reference (TOR)

1. Estimate catch from all sources including landings and discards.

This TOR was satisfactorily addressed. Commercial landings data were updated through 2019,
but possession of southern windowpane has been prohibited since 2010. Commercial discards are
estimated from large and small mesh otter trawl gear and Limited Access and General Category
scallop dredges and trawls. There are no recreational data for southern windowpane flounder. Total
catch in 2019 was 374 mt.

2. Evaluate indices used in the assessment (e.g., indices of relative or absolute abundance, recruitment,
state surveys, age-length data, etc.).

This TOR was satisfactorily addressed. The NEFSC fall bottom trawl survey is the only index
included in the assessment because it is considered more stable for southern windowpane than the
spring survey. The survey index (kg/tow in Albatross units) was updated through 2019. The NEFSC
fall bottom trawl survey was unable to cover any of the southern windowpane stock strata in 2017.
The estimate for 2017 was imputed by averaging the mean survey biomass per tow values from 2016
and 2018 by stratum to calculate a stratum-weighted index. Information from the Northeast Area
Monitoring and Assessment Program (NEAMAP) survey was qualitatively compared to the NEFSC
survey time series and showed a similar value to the 2017 imputed index.

3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) as
possible (depending on the assessment method) for the time series using the approved assessment
method and estimate their uncertainty. Include retrospective analyses if possible (both historical
and within-model) to allow a comparison with previous assessment results and projections, and to
examine model fit.
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a. Include bridge runs to sequentially document each change from the previously accepted model
to the updated model proposed for this peer review.

b. Prepare a ‘Plan B’ assessment that would serve as an alternate approach to providing scientific
advice to management if the analytical assessment were to not pass review.

This TOR was satisfactorily addressed. The same AIM model configuration used in the 2019 op-
erational assessment was used in the 2020 update. The AIM model performs well for this stock as
indicated by the significant relationship between population response and fishing mortality. Bridge
runs were not needed because only the data inputs for the model were updated. The ‘Plan B’ assess-
ment was reviewed but not recommended because the AIM model assessment was accepted.

4. Re-estimate or update the BRPs as defined by the management track level and recommend stock
status. Also, provide qualitative descriptions of stock status based on simple indicators/metrics
(e.g., age- and size-structure, temporal trends in population size or recruitment indices, etc.).

This TOR was satisfactorily addressed. The re-estimated BRPs include: /gy, = 1.708 kt per
kg/tow, Byssy prory = 0-195kg/tow, and MSY 5y = 333 mt. The most recent three-year biomass
index was estimated to be 0.288 kg/tow, which is above the By gy, The 2019 relative fishing
mortality was estimated to be 1.210 kt per kg /tow, which is lower than the )¢y prozy- The stock is
not overfished and overfishing is not occurring.

5. Conduct short-term stock projections when appropriate.
There were no projections made for the southern windowpane flounder stock.

6. Respond to any review panel comments or SSC concerns from the most recent prior research or
management track assessment.

The 2019 assessment for southern windowpane flounder was a direct delivery (level 1) assessment
that was not reviewed. The SSC did not express concerns with the 2019 assessment.

Additional Recommendations

The Peer Review Panel noted that the AIM model has performed well for the southern windowpane
stock, but not the northern stock. They recommended future analyses to determine the mechanism driving
the performance of this modeling approach.
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Windowpane flounder, over sandy bottom.
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Figure 33: Trends in the biomass index (a 3-year moving average of the NEFSC fall bottom trawl survey index)

of southern windowpane flounder between 1975 and 2019 from the current assessment, and the corresponding

BThreshold = %BMSYPTOW = 0.096 kg /tow (horizontal dashed line).
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Figure 34: Trends in relative fishing mortality of southern windowpane flounder between 1975 and 2019 from
the current assessment. The corresponding FMSYpmwy = 1.738 in units of kt per kg/tow is shown by the
horizontal line.
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Figure 35: Total catch of southern windowpane flounder between 1975 and 2019 by disposition (landings and
discards).
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Figure 36: NEFSC fall bottom trawl survey indices in kg/tow for southern windowpane flounder between 1975
and 2019. The approximate 90% log-normal confidence intervals are shown.
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9. OCEAN POUT

Charles Adams

This assessment of the ocean pout (Zoarces americanus) stock is a level-1 management track assess-
ment of the existing benchmark assessment (NEFSC 2008). Based on the previous operational assessment
(NEFSC 2017) the stock was overfished, but overfishing was not occurring. This assessment updates com-
mercial fishery catch data, research survey indices of abundance and exploitation ratios through 2019.

State of Stock: Based on this updated assessment, the ocean pout (Zoarces americanus) stock is
overfished and overfishing is not occurring (Figures 37-38). Retrospective adjustments were not made to
the model results. Biomass proxy (B) in 2019 was estimated to be 0.164 (kg/tow) which is 3% of the
biomass target (SSB gy proqy = 4.94; Figure 37). The 2019 fully selected fishing mortality was estimated
to be 0.485 which is 64% of the overfishing threshold proxy (Fgy ., = 0.76; Figure 38).

Table 21: Catch and status table for ocean pout. All weights are in (mt), survey biomass is in (kg/tow) and
the exploitation ratio is catch/3-year moving average of NEFSC spring survey biomass index. Model results are
from the current updated index assessment.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Data
Commercial landings 0 0 0 0 0 0 0 0 0 0
Commercial discards 125 76 94 68 74 63 49 42 41 79
Other landings 0 0 0 0 0 0 0 0 0 0
Catch for Assessment 126 77 94 68 74 63 49 42 41 79

Model Results
NEFSC 3-yr av. spring survey 0.44 0.343 0.298 0.357 0.29 0.317 0.223 0.232 0.183 0.164
Exploitation Ratio 0.286 0.224 0.315 0.191 0.256 0.198 0.222 0.183 0.223 0.485

Table 22: Comparison of reference points estimated in the 2017 assessment and from the current assessment
update. The median 3-year moving average of NEFSC spring survey biomass index and median exploitation
ratio during 1977-1985 are used as B, 5y and F},s, proxies, respectively.

2017 2020
FMSYp'mzy 0.76 0.76
MSY (mt) 3,754 3,754
Overfishing No No
Overfished Yes Yes
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Special Comments:

» What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

An important source of uncertainty is the stock has not responded to low catch as expected.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major? (A
major retrospective pattern occurs when the adjusted SSB or I, lies outside of the approximate
joint confidence region for SSB and Ff .)

The exploitation ratio does not allow estimation of a retrospective pattern.

» Based on this stock assessment, are population projections well determined or uncertain? If this
stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?
Projections are not available for the exploitation ratio.

» Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the effect these changes had on the assessment and stock status.
There were no changes made to the assessment.

o If the stock status has changed a lot since the previous assessment, explain why this occurred.
Stock status has not changed since the previous assessment.

» Provide qualitative statements describing the condition of the stock that relate to stock status.
Discards comprise most of the catch since the no possession regulation was implemented in May
2010. The NEFSC survey indices remain at near-record low levels; there are few large fish in the
population. The ocean pout stock remains in poor condition.

» Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.
The assessment could be improved with studies that explore why this stock is not rebuilding as
expected.

 Are there other important issues?

Biological reference points are based on catch; the estimated discards used in the catch are
based on a mix of direct (1989 onward) and indirect (1988 and back) methods. The catch used to
determine MSY is based on indirect methods.

Minimum estimates of scientific research removals of ocean pout ranged from 0.3 to 24.9 mt,
with an average of 3.5 mt between 1968 and 2019. The NEFSC bottom trawl surveys,
Massachusetts Division of Marine Fisheries inshore surveys, Atlantic States Marine Fisheries
Commission summer shrimp surveys, and various Cooperative Research surveys (e.g., such as
industry-based surveys for cod and yellowtail flounder) and gear studies have contributed to
scientific research removals.
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9.1. Reviewer Comments: Ocean pout

Ocean pout was not peer reviewed in 2020.

References:

Northeast Fisheries Science Center (NEFSC). 2008. Assessment of 19 Northeast groundfish stocks
through 2007: Report of the 3™ Groundfish Assessment Review Meeting (GARM I1T), Northeast
Fisheries Science Center, Woods Hole, Massachusetts, August 48, 2008. US Dep Commer, NOAA
Fisheries, Northeast Fish Sci Cent Ref Doc. 08-15; 884 p+xvii. CRD08-15

Northeast Fisheries Science Center (NEFSC). 2017. Operational assessment of 19 northeast groundfish
stocks updated through 2016. US Dep Commer, Northeast Fish Sci Cent Ref Doc. 17-17; 259 p.
CRD17-07

Zoarces americanus, Ocean Pout.
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Figure 37: Trends in biomass (kg/tow) of ocean pout between 1968 and 2019 from the current (solid line) and
previous (dashed line) assessment and the corresponding SSBThreshmd(%SSBMSYWOW; horizontal dashed line)

as well as SSBTarget(SSB)1sy proqys horizontal dotted line) based on the 2020 assessment.
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Figure 38: Trends in the exploitation ratio of ocean pout between 1968 and 2019 from the current (solid line)
and previous (dashed line) assessment and the corresponding FThrEShOId(FMSYpTowy = 0.76; horizontal dashed
line) based on the 2020 assessment.
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Figure 39: Total catch of ocean pout between 1968 and 2019 by fleet (US and other) and disposition (landings
and discards). Note that a no possession limit was put in place in May 2010.
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Figure 40: Indices of biomass (kg/tow) for ocean pout between 1968 and 2020 for the Northeast Fisheries
Science Center (NEFSC) spring bottom trawl survey. The approximate 90% log-normal confidence intervals
are shown.
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10. NORTHERN RED HAKE

Toni Chute

This assessment of the northern red hake (Urophycis chuss) stock is an update of the 2017 assessment
which was based on survey and fishery data through 2016 (Alade and Traver, 2018). Based on the 2017
assessment, the stock was not overfished and overfishing was not occurring. This assessment updates
commercial and recreational fishery catch data and survey biomass indices, but instead of the AIM model
uses an empirical method based on a recent catchability study (Miller et al., 2020) to estimate swept-area
biomass and annual relative exploitation rates.

State of Stock: Based on this updated assessment, the status of the northern red hake (Urophycis
chuss) stock is unknown. Retrospective adjustments were not made to the model results.

Table 23: Catch and status table for northern red hake. All weights are in metric tons and F , is the relative
exploitation rate.

2011 2012 2013 2014 2015 2016 2017 2018 2019

Data
Recreational catch 0 1 5 5 9 5 13 3 18
Commercial discards 111 271 161 190 238 216 129 179 110
Commercial landings 138 97 94 67 100 147 78 98 108

Catch for Assessment 249 368 261 261 348 368 220 281 236
Model Results

Estimated swept 104,641 113,510 78,155 159,513 267,018 254,538 239,655 255,781 194,931
area biomass

Fey 0.24 0.32  0.33 0.16 0.13 0.14 0.09 0.11 0.12

Table 24: Reference points from the AIM model accepted at the 2017 assessment; reference points from the
current assessment update are unknown. Fj ¢ is in units of kt per kg/tow and the By sy ., is in units
of kg/tow in 2017.

Y proxy

2017 2020
FMSYmey 0.16 Unknown
SSBygy (mt) = 1.27  Unknown
Overfishing No Unknown
Overfished No Unknown

Projections: There were no projections made for the northern red hake stock. Applying the mean
estimated exploitation rate during the Bigelow years (2009-2019) of 0.197 percent to the 3-year running
average (2017-2019) swept-area biomass estimate of 230,122 mt produces a catch of 453 mt.
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Special Comments:

What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

Some of the reported landings are categorized as ‘mixed hake’ so the proportion of those
landings that are red hake must be estimated. However, the mixed hake catches are quite small.

Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major?
(A major retrospective pattern occurs when the adjusted SSB5 or Fp ), lies outside of the
approximate joint confidence region for SSB and F )

The model used to estimate status of this stock does not allow estimation of a retrospective
pattern.

Based on this stock assessment, are population projections well determined or uncertain?

If this stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?
There are no projections made for the northern red hake stock, and it is not under a rebuilding

plan. Catch advice is derived from applying an exploitation rate of 0.197 percent (based on the

mean estimated exploitation rate during 2009-2019, the Bigelow years) to the 3-year average

(2017-2019) swept area biomass.

Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the effect these changes had on the assessment and stock status.
During the Red Hake Stock Structure Research Track peer review process in early 2020, it was
determined that the AIM model, used for red hake assessments since 2010, was no longer a viable
alternative for stock status determination for red hake due to poor fit. For this assessment, catch
efficiencies for the Bigelow trawl net derived specifically for northern red hake were used to
estimate annual total swept-area biomass and exploitation rates using data updated through 2019.

If the stock status has changed a lot since the previous assessment, explain why this occurred.

Since the AIM model is no longer used for stock status determination, and a method to derive
reference points using an empirical method has not been fully developed, the stock status of
northern red hake is unknown.

Provide qualitative statements describing the condition of the stock that relate to stock status.

Red hake in the Gulf of Maine are currently at above average body condition, according to the
2020 State of the Ecosystem report. Although the survey index has fallen in recent years, northern
red hake is at a relatively high biomass.

Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.

The assessment could be improved with further exploration of a method to derive reference
points based on the catchability studies and the stock biomass estimates they enable us to
determine. This was explored during the Red Hake Stock Structure Research Track in 2020 and
was deemed promising by the review panel but needs to be developed further.

It would be helpful to understand the changes in distribution of red hake as a species.
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It would also be helpful to have a better understanding of the role of northern red hake in the
bait market. There is some speculation it might be a good replacement for herring to use as bait in
the lobster fishery.

 Are there other important issues?

Since the empirical method does not generate analytical reference points, overfishing status
could be determined by comparing current estimated exploitation rates to rates from a time period
when the fishery was determined to have been sustainable, for instance. Overfished status could be
determined by comparing the current estimated swept-area biomass to either the whole time series
or a period of time when the stock was considered to be in good condition.

The swept-area biomass method also offers a way to qualitatively assess the level of removals
and stock status. In the case of northern red hake, the estimated exploitation rate is very low, less
than one percent of the biomass is estimated to be removed every year.

We compared 3-year running averages of the estimated swept-area biomass and exploitation
rates to provisional reference points based on specific periods of time. If the 2017-2019 estimated
swept area biomass is compared to half of the time series mean as a BThreshold PTOXY, the stock
would not be overfished. If the 2017-2019 mean estimated exploitation rate is compared to the
mean rate that was estimated for the Bigelow years (2009-2019), overfishing would not be
occurring.

Urophycis chuss, Red Hake.
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10.1. Reviewer Comments: Northern red hake

The 2020 assessment for northern red hake is an enhanced review (Level 3) of approaches described
in the 2020 Red Hake Stock Structure Research Track assessment. This recommendation was made be-
cause the AIM model used to assess the stock in previous assessments was rejected by the Research Track
Stock Assessment Review Committee (SARC) and a new assessment approach was not recommended.
The SARC recommended using new chainsweep study information for northern red hake to estimate
swept-area biomass but did not recommend an approach to determine BRPs. The 2020 assessment up-
dated commercial and recreational fishery catch data and survey biomass indices.

The Peer Review Panel reviewed an empirical approach based on the recent survey catchability study
to estimate swept-area biomass and annual relative exploitation rates. This approach has been applied
and peer-reviewed for flatfish stocks. The Panel concluded that the updated swept-area biomass estimates
provide qualitative information about stock trends, but the relative exploitation rates should not be used
as BRP proxies and do not provide a basis for scientific advice. The Panel concurs with the SARC that
the exploitation rates are currently low, and that overfishing is not likely occurring. Additionally, recent
survey estimates indicate that the population is at a relatively high level and it is unlikely that the stock is
overfished.

The assessment represents Best Scientific Information Available (BSIA) for this stock for manage-
ment purposes.

Northern Red Hake Terms of Reference (TOR)

1. Estimate catch from all sources including landings and discards.

This TOR was satisfactorily addressed. Commercial and recreational landings data were updated
through 2019. Recreational catch was based on uncalibrated MRIP data for the full time series.
Commercial discards are estimated from several gear types with the majority attributed to small and
large mesh otter trawl. Total catch in 2019 was 236 mt, of which 110 mt was discards.

2. Evaluate indices used in the assessment (e.g., indices of relative or absolute abundance, recruitment,
state surveys, age-length data, etc.).

This TOR was satisfactorily addressed. The NEFSC spring and fall bottom trawl survey indices
(kg/tow in Albatross units) and the swept-area biomass estimates applying northern red hake spe-
cific catchability estimates for the Bigelow survey were updated through 2019. A sensitivity analysis
was conducted using the NEFSC spring bottom trawl survey only and showed only minor differences
in swept-area biomass or relative exploitation rates compared to the combined survey estimates.

3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) as
possible (depending on the assessment method) for the time series using the approved assessment
method and estimate their uncertainty. Include retrospective analyses if possible (both historical
and within-model) to allow a comparison with previous assessment results and projections, and to
examine model fit.
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(a) Include bridge runs to sequentially document each change from the previously accepted model
to the updated model proposed for this peer review.

(b) Prepare a ‘Plan B’ assessment that would serve as an alternate approach to providing scientific
advice to management if the analytical assessment were to not pass review.

This TOR was not met. The 2020 Red Hake Stock Structure Research Track assessment SARC
rejected the AIM model for northern red hake. The SARC recommended use of swept-area biomass
estimates based on the chainsweep study for northern red hake and reviewed an alternative method
for calculating reference points based on spawning potential ratio (SPR), but concluded that there
was sufficient uncertainty in the sensitivity of reference point estimates to various assumptions made
that the reference point estimates should not be used for management advice for red hake at this time.
The SARC recommended additional analyses for the SPR approach and noted that methods currently
used for other data-limited stocks in the region could be explored for both northern and southern red
hake. The SARC did not recommend an assessment method.

The Peer Review Panel reviewed a proposed ‘Plan B’ approach based on an empirical method to
estimate swept-area biomass and annual relative exploitation rates based on the recent catchability
study specific to northern red hake (Miller et al., 2020). Catch efficiency was estimated annually
for the Bigelow time series (2009-2019) and the mean of those estimates was applied to the prior
survey time series (1981-2009). Exploitation rates are expressed as a percent of the estimated
biomass removed by the fishery (catch/biomass) for each calendar year. The Panel concluded that
the updated swept-area biomass estimates provide qualitative information about stock trends, but
the relative exploitation rates do not provide a basis for scientific advice.

4. Re-estimate or update the BRPs as defined by the management track level and recommend stock
status. Also, provide qualitative descriptions of stock status based on simple indicators/metrics
(e.g., age- and size-structure, temporal trends in population size or recruitment indices, etc.).

This TOR was partially addressed. BRPs could not be estimated from the proposed ‘Plan B’ ap-
proach. In the absence of agreed reference points, the Panel concluded that stock status is currently
unknown. The Panel reviewed the updated biomass estimates and relative exploitation rates and
concluded that the exploitation rates are currently low, and that overfishing is not likely occurring.
Additionally, recent survey estimates indicate that the population is at a relatively high level and it
is unlikely that the stock is overfished.

Reference points that were applied in the previous assessments were based on survey indices (kg /tow).
These reference points could be evaluated for application to the updated swept-area biomass esti-
mates and potential use in management if they were converted to swept-area biomass.

5. Conduct short-term stock projections when appropriate.

There were no projections made for northern red hake. The Peer Review Panel noted that recent
exploitation rates have been constrained by management actions that were based on the rejected
AIM model.
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6. Respond to any review panel comments or SSC concerns from the most recent prior research or
management track assessment.

The 2020 Red Hake Stock Structure Research Track assessment SARC made several recommenda-
tions for further evaluation of the proposed SPR-based assessment method. The SARC noted that
the SPR-based reference points could be suitable for red hake and that the 40% proxy level for /'
and SSB was reasonable. They suggested the following analyses:

» A catch curve analysis on the survey data could be used to estimate )/ in recent years;
« Exploration of the sensitivity of the knife-edge selectivity assumption; and

» Expansion of the time series of recruitment estimates over longer periods and evaluation of the
sensitivity of the S5B5,yy, estimates to different recruitment time series.

The SARC also noted that decoupling between fishing pressure and population trends has been
observed for other stocks in the region (e.g., Georges Bank yellowtail flounder) and suggested that
methods currently used for setting catch advice for other data-limited stocks could be explored for
red hake.

Additional Recommendations

The Peer Review Panel recommended additional analysis on the proposed SPR-based assessment
method, as described by the SARC. They noted that due to the Research Track and Management Track
process, there is not a currently accepted assessment method for the red hake stocks and no basis for
scientific advice at this time. The Panel recommended a subsequent review process for a newly developed
red hake assessment.

References:
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rockhopper sweep used for the NEFSC bottom trawl survey and biomass estimates for winter and
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Figure 41: Trends in estimated swept area biomass of northern red hake between 1981 and 2019 from the
current assessment.
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Figure 42: Trends in estimated relative exploitation rate in percent of northern red hake between 1981 and
2019 from the current assessment.
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Figure 43: Total catch of northern red hake between 1981 and 2019 by the commercial (landings and discards)
and recreational fleets.
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Figure 44: Indices of biomass for northern red hake between 1981 and 2019 for the Northeast Fisheries Science
Center (NEFSC) spring and fall bottom trawl surveys. The approximate 90% log-normal confidence intervals

are shown.
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11. SOUTHERN RED HAKE

Toni Chute

This assessment of the southern red hake (Urophycis chuss) stock is an update of the 2017 assessment
which was based on survey and fishery data through 2016 (Alade and Traver, 2018). Based on the 2017
assessment, the stock was overfished and overfishing was occurring. This assessment updates commercial
and recreational fishery catch data and survey biomass indices, but instead of the AIM model uses an
empirical method based on a recent catchability study (Miller et al., 2020) to estimate swept-area biomass
and annual relative exploitation rates.

State of Stock: Based on this updated assessment, the status of the southern red hake (Urophycis
chuss) stock is unknown. Retrospective adjustments were not made to the model results.

Table 25: Catch and status table for southern red hake. All weights are in metric tons and Fp , is the relative
exploitation rate.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Data
Recreational catch 128 112 124 114 105 57 342 75 98 322
Commercial discards 717 948 5H9 558 539 822 705 478 1,279 1,239
Commercial landings 602 491 742 445 563 396 392 322 394 327
Catch for Assessment 1,447 1,551 1,425 1,117 1,207 1,274 1,439 875 1,771 1,889
Model Results

Estimated swept 67,379 125,578 69,764 42,450 58,929 49,021 32,622 42,619 76,932 74,591
area biomass

Fey 2.15 1.24 204 263 205 26 441 205 2.3 253

Table 26: Reference points from the AIM model accepted at the 2019 assessment; reference points from the
current assessment update are unknown. Fj ¢ is in units of kt per kg/tow and the B, ¢, proxy is in units
of kg/tow.

Y proxy

2017 2020

Fygy prozy 3.04 Unknown
SSBygy (mt) © 0.51 Unknown
Overfishing Yes Unknown
Overfished Yes Unknown

Projections: There were no projections made for the southern red hake stock. Applying the mean
estimated exploitation rate during the Bigelow years (2009-2019) of 2.44 percent to the 3-year running
average (2017-2019) swept-area biomass estimate of 64,714 mt produces a catch of 1580 mt.
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Special Comments:

» What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

Some of the reported landings are categorized as mixed hake so the proportion of those landings
that are red hake must be estimated. However, the mixed hake catches are quite small.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major? (A
major retrospective pattern occurs when the adjusted SSB5 or Fp, lies outside of the approximate
joint confidence region for SSB and F .)

The method used to estimate status of this stock does not allow estimation of a retrospective
pattern.

» Based on this stock assessment, are population projections well determined or uncertain? If this
stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?

There are no projections made for the southern red hake stock. Catch advice is derived from
applying an exploitation rate of 2.44 percent (based on the mean estimated exploitation rate during
2009-2019, the Bigelow years) to the 3-year average (2017-2019) swept area biomass.

A rebuilding plan for southern red hake will begin this year. The ABC for that plan is the catch
derived from 75% of the I} or FMSYpmxy- The Iy or FMSYproxy will be the OFL.

» Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the effect these changes had on the assessment and stock status.
During the Red Hake Stock Structure Research Track peer review process in early 2020, it was
determined that the AIM model, used for red hake assessments since 2010, was no longer a viable
alternative for determining stock status for red hake due to poor fit. For this assessment, catch
efficiencies for the Bigelow trawl net derived specifically for southern red hake were used to
estimate annual total swept-area biomass and exploitation rates using data updated through 2019.

« If the stock status has changed a lot since the previous assessment, explain why this occurred.
Since the AIM model is no longer used for stock status determination, and a method to derive
reference points using an empirical method has not been fully developed, the stock status of
southern red hake is unknown.

» Provide qualitative statements describing the condition of the stock that relate to stock status.

Red hake in the Mid-Atlantic are currently in neutral body condition compared to the rest of the
1992-2019 time series, and had above-average productivity in 2018, according to the 2020 State of
the Ecosystem report.

Analyses done during the Red Hake Stock Structure Research Track and for this assessment
indicate that southern red hake is not necessarily driven by fishing since exploitation rates are low,
at least recently. It is possible that changing environmental conditions have caused the population
of southern red hake to decline as a result of physical conditions that reduce survival, or
competition for the same resources by other species. There is anecdotal evidence from a fisheries
observer that spotted hake are becoming more common
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in mixed catches, for instance. Estimated consumption of southern red hake (by both different fish
species and larger red hake) is about 1800 mt per year on average, but estimates vary substantially
from year to year and there is not a clear trend over time (Smith, 2020).

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.

The assessment could be improved with further exploration of a method to derive reference
points based on the catchability studies and the stock biomass estimates they enable us to
determine. This was explored during the Red Hake Stock Structure Research Track in 2020 and
was deemed promising by the review panel but needs to be developed further.

It would be helpful to understand the changes in distribution of both southern red hake and
other species that might compete with southern red hake.

o Are there other important issues?

Since this method does not generate analytical reference points, overfishing status can be
determined by comparing current estimated exploitation rates to rates from a time period when the
fishery was determined to have been sustainable, for instance. Overfished status could be
determined by comparing the current estimated swept-area biomass to either the whole time series
or a time period when the stock was considered to be in good condition.

The swept-area biomass method also offers a way to qualitatively assess the level of removals
and stock status. In the case of southern red hake, less than five percent of the biomass is estimated
to have been removed every year since 2003.

We compared 3-year running averages of the estimated swept-area biomass and exploitation
rates to provisional reference points based on specific periods of time. If the 2017-2019 estimated
swept area biomass is compared to half of the time series mean as a BThreshold PTOXY, the stock
would not be overfished. If the 2017-2019 mean estimated exploitation rate is compared to the
mean rate that was estimated for the Bigelow years (2009-2019), overfishing would not be
occurring.

Urophycis chuss, Red Hake.
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11.1. Reviewer Comments: Southern red hake

The 2020 assessment for southern red hake is an enhanced review (Level 3) of approaches described
in the 2020 Red Hake Stock Structure Research Track assessment. This recommendation was made be-
cause the AIM model used to assess the stock in previous assessments was rejected by the Research Track
Stock Assessment Review Committee (SARC) and a new assessment approach was not recommended.
The SARC recommended using new chainsweep study information for southern red hake to estimate
swept-area biomass but did not recommend an approach to determine BRPs. The 2020 assessment up-
dated commercial and recreational fishery catch data and survey biomass indices.

The Peer Review Panel reviewed an empirical approach based on the recent survey catchability study
to estimate swept-area biomass and annual relative exploitation rates. This approach has been applied
and peer-reviewed for flatfish stocks. The Panel concluded that the updated swept-area biomass estimates
provide qualitative information about stock trends, but the relative exploitation rates should not be used
as BRP proxies and do not provide a basis for scientific advice. The Panel concurs with the SARC that
the exploitation rates are currently low, and that overfishing is not likely occurring. Additionally, southern
stock survey indices are near the lowest in the time series, and the Panel agrees with the SARC that
overfished status is unknown.

The assessment represents Best Scientific Information Available (BSIA) for this stock for manage-
ment purposes.

Southern Red Hake Terms of Reference (TOR)

1. Estimate catch from all sources including landings and discards.

This TOR was satisfactorily addressed. Commercial and recreational landings data were updated
through 2019. Recreational catch was based on uncalibrated MRIP data for the full time series.
Commercial discards are estimated from several gear types with the majority attributed to small
mesh otter trawl. Total catch in 2019 was 1,889 mt, of which was 1,239 mt was discards.

2. Evaluate indices used in the assessment (e.g., indices of relative or absolute abundance, recruitment,
state surveys, age-length data, etc.).

This TOR was satisfactorily addressed. The NEFSC spring and fall bottom trawl survey indices
(kg/tow in Albatross units) and the swept-area biomass estimates applying southern red hake spe-
cific catchability estimates for the Bigelow survey were updated through 2019. A sensitivity analysis
was conducted using the NEFSC spring bottom trawl survey only and showed only minor differences
in swept-area biomass or relative exploitation rates compared to the combined survey estimates.

3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) as
possible (depending on the assessment method) for the time series using the approved assessment
method and estimate their uncertainty. Include retrospective analyses if possible (both historical
and within-model) to allow a comparison with previous assessment results and projections, and to
examine model fit.
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a. Include bridge runs to sequentially document each change from the previously accepted model
to the updated model proposed for this peer review.

b. Prepare a ‘Plan B’ assessment that would serve as an alternate approach to providing scientific
advice to management if the analytical assessment were to not pass review.

This TOR was not met. The 2020 Red Hake Stock Structure Research Track assessment SARC
rejected the AIM model for southern red hake. The SARC recommended use of swept-area biomass
estimates based on the chainsweep study for southern red hake and reviewed an alternative method
for calculating reference points based on spawning potential ratio (SPR), but concluded that there
was sufficient uncertainty in the sensitivity of reference point estimates to various assumptions made
that the reference point estimates should not be used for management advice for red hake at this time.
The SARC recommended additional analyses for the SPR approach and noted that methods currently
used for other data-limited stocks in the region could be explored for both northern and southern red
hake. The SARC did not recommend an assessment method.

The Peer Review Panel reviewed a proposed ‘Plan B’ approach based on an empirical method to
estimate swept-area biomass and annual relative exploitation rates based on the recent catchability
study specific to southern red hake (Miller et al., 2020). Catch efficiency was estimated annually
for the Bigelow time series (2009-2019) and the mean of those estimates was applied to the prior
survey time series (1981-2009). Exploitation rates are expressed as a percent of the estimated
biomass removed by the fishery (catch/biomass) for each calendar year. The Panel concluded that
the updated swept-area biomass estimates provide qualitative information about stock trends, but
the relative exploitation rates do not provide a basis for scientific advice.

4. Re-estimate or update the BRPs as defined by the management track level and recommend stock
status. Also, provide qualitative descriptions of stock status based on simple indicators/metrics
(e.g., age- and size-structure, temporal trends in population size or recruitment indices, etc.).

This TOR was partially addressed. BRPs could not be estimated from the proposed ‘Plan B’ ap-
proach. In the absence of agreed reference points, the Panel concluded that stock status is currently
unknown. The Panel reviewed the updated biomass estimates and relative exploitation rates and
concluded that the exploitation rates are currently low, and that overfishing is not likely occurring.
Additionally, southern stock indices are near the lowest in the time series, and the overfished status
is unknown.

Reference points that were applied in the previous assessments were based on survey indices (kg /tow).
These reference points could be evaluated for application to the updated swept-area biomass esti-
mates and potential use in management if they were converted to swept-area biomass.

5. Conduct short-term stock projections when appropriate.

There were no projections made for southern red hake. The Peer Review Panel noted that recent
exploitation rates have been constrained by management actions that were based on the rejected
AIM model.
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6. Respond to any review panel comments or SSC concerns from the most recent prior research or
management track assessment.

The 2020 Red Hake Stock Structure Research Track assessment SARC made several recommenda-
tions for further evaluation of the proposed SPR-based assessment method. The SARC noted that
the SPR-based reference points could be suitable for red hake and that the 40% proxy level for F'
and SSB was reasonable. They suggested the following analyses:

» A catch curve analysis on the survey data could be used to estimate )/ in recent years;
» Exploration of the sensitivity of the knife-edge selectivity assumption; and

« Expansion of the time series of recruitment estimates over longer periods and evaluation of the
sensitivity of the S5B,,y, estimates to different recruitment time series.

The SARC also noted that decoupling between fishing pressure and population trends has been
observed for other stocks in the region (e.g., Georges Bank yellowtail flounder) and suggested that
methods currently used for setting catch advice for other data-limited stocks could be explored for
red hake.

Additional Recommendations

The Peer Review Panel recommended additional analysis on the proposed SPR-based assessment
method, as described by the SARC. They noted that due to the Research Track and Management Track
process, there is not a currently accepted assessment method for the red hake stocks and no basis for
scientific advice at this time. The Panel recommended a subsequent review process for a newly developed
red hake assessment.

Appropriate exploitation rates should be further explored in the next assessment.

Red Hake, in blue water.
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Figure 45: Trends in estimated swept area biomass of southern red hake between 1981 and 2019 from the
current assessment.
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Figure 46: Trends in estimated relative exploitation rate in percent of southern red hake between 1981 and
2019 from the current assessment.
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Figure 47: Total catch of southern red hake between 1981 and 2019 by the commercial (landings and discards)
and recreational fleets.
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Figure 48: Indices of biomass for southern red hake between 1981 and 2019 for the Northeast Fisheries Science
Center (NEFSC) spring and fall bottom trawl surveys. The approximate 90% log-normal confidence intervals
are shown.
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12. NORTHERN SILVER HAKE

Larry Alade

This assessment of the Northern silver hake (Merluccius bilinearis) stock is a Level 1 Management
Track Assessment update of the existing 2017 assessment (NEFSC 2017). Based on the 2017 assessment
the stock status was not overfished and overfishing was not occurring. This assessment updates commer-
cial fishery catch data through 2019 (Table 27, Figure 51), and updates research survey biomass indices
and the empirical approach assessment through 2019 (Figure 52). No stock projections can be computed
using the empirical approach.

State of Stock: Based on this updated assessment, Northern silver hake (Merluccius bilinearis)
stock is not overfished and overfishing is not occurring (Figures 49-50). Retrospective adjustments were
not made to the model results. The NEFSC fall biomass index (kg/tow) in 2019 (defined as the 3-yr
arithmetic average for years 2017-2019), was estimated to be 14.39 (kg) which is 224% of the biomass
target (B)/gy pomy = 6-42; Figure 49). The 2019 exploitation rate (also defined as the 3-yr arithmetic
average for years 2017-2019) was estimated to be 0.15 which is 5% of the overfishing threshold proxy
(FMSYpTO.Ty = 2.77; Figure 50).

Table 27: Catch and model results table for northern silver hake. All weights are in mt. The NEFSC fall index
(kg/tow) is the arithmetic average of the recent three years (2017-2019). The exploitation rate is the 3-yr
moving average of catch divided by the fall biomass index. Model results are from the SAW 51 (NEFSC 2011)
updated empirical approach assessment.

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Data
Commercial landings 1,042 1,690 1,926 1,948 1,375 2,551 2,190 3,076 2,678 2,079 1,176
Commercial discards 190 788 118 294 246 469 309 305 285 223 122
Catch for assessment 1,232 2,478 2,043 2,242 1,621 3,020 2,499 3,382 2,963 2,301 1,299
Model Results
NEFSC fall (3-yr Mean) 6.21 8.79 10.36 14.86 15.72 18.65 18.34 19.92 18.92 16.84 14.39

Exploitation rate (3-yr Mean) 0.2 0.17 0.19 0.16 0.14 0.12 0.13 0.15 0.16 0.17 0.15

Table 28: Comparison of reference points estimated in an earlier assessment and from the current assessment
update.

2017 2020
FMSYPMW(OOOS mt/kg) = 2.77  2.77
Buisy prozy (k) 3.208 3.208
MSY (000s mt) 8.901 8.901
Overfishing No No
Overfished No No
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Projections: Short term projections cannot be computed using the empirical approach. The esti-
mated 2019 3-yr average of NEFSC fall biomass index 14.39 kg/tow. Using accepted approach for catch
advice (NEFSC 2011), application of the average exploitation rate of 2.77 kt/kg (based on nine years,
1973-1982) to the most recent 3-yr (2017-2019) moving average of the NEFSC fall biomass index (14.39
kg/tow) results in an estimated catch for 2021 of 39,930 mt.

Special Comments:

o What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

The lack of a stock assessment analytical framework for Northern silver hake is a basic source
of uncertainty for this assessment. Important population quantities such as growth, natural
mortality, and recruitment cannot be explicitly considered to inform population trends within the
current empirical framework. The basis for calculating biological reference points is another
source of uncertainty. The existing BRP is based on a period (1973—-1982) of stability in the survey
trends that coincides with a steep change in the relative exploitation rates in the fishery. This
approach assumes that conditions for the stock have remained relatively static and lacks
contemporary measures of stock productivity. Discard estimates for the small mesh trawl in 2019
were not reliably estimated and likely due to reduced number of observed trips for the small mesh
fleet in 2019. The coefficient of variance (CV) was approximately 77% for the small mesh fleet.
Although the small mesh fleet constitute a major fraction of total discards, the impact of the lack of
precision on total catch is likely minor due to the relatively small contribution of total discards to
the total catch.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor, or major?
(A major retrospective pattern occurs when the adjusted SSB or F , lies outside of the
approximate joint confidence region for SS5 and F .)

The model used to estimate status of this stock does not allow estimation of a retrospective
pattern.

» Based on this stock assessment, are population projections well determined or uncertain?
If this stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?
Population projections for Northern silver hake are not computed. However, catch advice is
derived from applying the mean exploitation rate of 2.27kt/kg (based on reference period
1973—-1982) to the recent 3-yr average (2017-2019) of the NEFSC fall survey biomass index.

« Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the effect these changes had on the assessment and stock status.
No changes, other than the incorporation of new data were made to the Northern silver hake
assessment for this update. However, this had no impact on stock status
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« If the stock status has changed a lot since the previous assessment, explain why this occurred.
No change in stock status has occurred for Northern silver hake since the previous
assessment.Biological reference points also remained unchanged.

» Provide qualitative statements describing the condition of the stock that relate to stock status.
The Northern silver hake continues to indicate that the stock is in good condition based on
increasing trends in the NEFSC fall survey biomass index. Estimates of commercial catch have
been declining in recent years, resulting in a decrease in relative exploitation rates. Age-1
abundance from the fall NEFSC survey index has consistently been above the time series average
since the mid-2000 and has supported and an expanded age structure in the survey catch-at-age.

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.
The Northern silver hake assessment could be improved with an analytical assessment that uses
a full range of age data to inform population trends. A re-evaluation of the existing biological
reference points could benefit the stock by considering contemporary measures of productivity of
the stock.

 Are there other important issues?
None. Additional supplementary information for Northern silver hake will made available as
soon as practicable on the Stock Assessment Supplementary Information website (SASINF).

Merluccius bilinearis, Silver Hake.
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12.1. Reviewer Comments: Northern silver hake

Northern silver hake was not peer reviewed in 2020.
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Silver Hake, in blue water.
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Figure 49: Trends in the 3-year mean of the NEFSC fall Survey index (kg/tow) of Northern silver hake between
1973 and 2019 from the current assessment.
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Figure 50: Trends in the 3-year average exploitation rate (Catch/NEFSC fall biomass index) of Northern silver
hake between 1973 and 2018 from the current assessment.
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Figure 51: Total commercial catch of Northern silver hake between 1973 and 2019 and by disposition (landings
and discards).
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Figure 52: Indices of biomass for the Northern silver hake between 1963 and 2019 for the Northeast Fisheries
Science Center (NEFSC) spring and fall bottom trawl surveys. The approximate 90% log-normal confidence
intervals are shown.
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13. SOUTHERN SILVER HAKE

Larry Alade

This assessment of the southern silver hake (Merluccius bilinearis) stock is a Level 2 Management
Track Assessment update of the existing 2017 assessment (NEFSC 2017). Based on the 2017 assessment
the stock status was not overfished and overfishing was not occurring. This assessment updates commer-
cial fishery catch data through 2019 (Table 29, Figure 55), and updates research survey biomass indices
and the empirical approach assessment through 2019 (Figure 56). No stock projections can be computed
using the empirical approach.

State of Stock: Based on this updated assessment, southern silver hake (Merluccius bilinearis) stock
is not overfished and overfishing is not occurring (Figures 53—-54). Retrospective adjustments were not
made to the model results. The NEFSC fall biomass index (kg/tow) in 2019 (defined as the 3-yr arith-
metic average for years 2017-2019), was estimated to be 2.151 (kg) which is 130% of the biomass target
(Busy progy = 1.65; Figure 53). The 2019 exploitation rate (also defined as the 3-yr arithmetic aver-
age for years 2017-2019) was estimated to be 1.907 which is 6% of the overfishing threshold proxy
(FMSYp’rO:L'y = 34.17; Figure 54).

Table 29: Catch and model results table for southern silver hake. All weights are in mt. The NEFSC fall index
(kg/tow) is the arithmetic average of the recent three years (2017-2019). The exploitation rate is the 3-yr
moving average of catch divided by the fall biomass index. Model results are from the SAW 51 (NEFSC 2011)
updated empirical approach assessment.

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Data
Commercial landings 6,750 6,385 5,749 5,430 4,786 4,706 4,263 3,289 2.684 3,090 4,058
Commercial discards 840 780 1,810 1,019 636 661 292 543 305 775 1,339

Catch for assessment 7,590 7,165 7,559 6,449 5,422 5,367 4,555 3,832 2,988 3,865 5,397
Model Results
NEFSC fall (3-yr Mean) 1.11 1.76 1.897 2.191 1.695 1.584 1.063 1.052 1.316 1.77 2.151

Exploitation rate 5.92 4.767 4.57 3.355 3.863 3.686 6.223 5.85 5.051 2.153 1.907
(3-yr Mean)

Table 30: Comparison of reference points estimated in an earlier assessment and from the current assessment
update.

2017 2020
FASY prony(000s mt/kg) = 3417 34.17
BZWSYpT(J:Ey (kg) 0.825 0.825
MSY (000s mt) 28.194 28.194
Overfishing No No
Overfished No No
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Projections: Short term projections cannot be computed using the empirical approach. The es-
timated 2019 3-yr average of NEFSC fall biomass index 14.39 kg/tow. Using accepted approach for
catch advice (NEFSC 2011), application of the average exploitation rate of 34.17 kt/kg (based on nine
years, 1973—-1982) to the most recent 3-yr (2017-2019) moving average of the NEFSC fall biomass index
(2.15 kg/tow) results in an estimated catch for 2021 of 73,498 mt.

Special Comments:

o What are the most important sources of uncertainty in this stock assessment? Explain, and describe
qualitatively how they affect the assessment results (such as estimates of biomass, /', recruitment,
and population projections).

The lack of a stock assessment analytical framework for southern silver hake is a basic source of
uncertainty for this assessment. Important population quantities such as growth, natural mortality,
and recruitment cannot be explicitly considered to inform population trends within the current
empirical framework. The basis for calculating biological reference points is another source of
uncertainty. The existing BRP is based on a period (1973—1982) of stability in the survey trends
that coincides with a steep change in the relative exploitation rates in the fishery. This approach
assumes that conditions for the stock have remained relatively static and lacks contemporary
measures of stock productivity. Catch is a source of uncertainty in this assessment because of the
mixed reporting of landings and the poor identification to species for both silver and offshore hake.
Although a length-based algorithm based on survey species proportion is used to disaggregate
reported catch, scientific data (commercial or survey) for offshore hake appears unreliable because
there is little to base conclusions about the trends in the offshore hake population size.

» Does this assessment model have a retrospective pattern? If so, is the pattern minor or major?
(A major retrospective pattern occurs when the adjusted SSB or F ), lies outside of the
approximate joint confidence region for SS5 and Fp .)

The model used to estimate status of this stock does not allow estimation of a retrospective
pattern.

» Based on this stock assessment, are population projections well determined or uncertain?
If this stock is in a rebuilding plan, how do the projections compare to the rebuilding schedule?
Population projections for southern silver hake are not computed. However, catch advice is
derived from applying the mean exploitation rate of 34.17 kt/kg (based on reference period
1973-1982) to the recent 3-yr average (2017-2019) of the NEFSC fall survey biomass index.

» Describe any changes that were made to the current stock assessment, beyond incorporating
additional years of data and the effect these changes had on the assessment and stock status.

No changes were made to the existing assessment approach. However, a number of explorations
were conducted to address the reduced survey sampling coverage in the fall of 2017. In 2017, only
20% of the total survey area was covered. On average (2009-2016), the missing survey area in
2017 constituted 63% of the total survey catch in weight. Because the existing empirical approach
uses the recent three-year average of the fall survey biomass, the 2017 NEFSC fall survey value
plays a direct role to inform the stock status determination. All approaches explored
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to address the reduced survey sampling coverage (including treating 2017 as a missing value)
resulted in a broad distribution of implied survey estimates(0.86 —2.23 kg /tow), but none of these
approaches resulted in a change in stock status determination.

« If the stock status has changed a lot since the previous assessment, explain why this occurred.
No change in stock status has occurred for southern silver hake since the previous assessment.
Biological reference points also remained unchanged.

» Provide qualitative statements describing the condition of the stock that relate to stock status.

The southern silver hake continues to show a steady increase in the NEFSC fall survey biomass
since 2015. Relative to the northern stock, abundance of age-1 recruitment from the NEFSC fall
survey has been sporadic. However, the survey seems to indicate a strong 2019 incoming year class
of age-0s and the highest observed in the time-series. Several years of future observations will be
needed as the fall 2019 year class continues to grow into the population to better understand its
relative impact on the southern stock. Although there has been some modest increase in catches
since 2017, the exploitation rate remains well below the threshold while the fall survey biomass is
just above the reference target.

 Indicate what data or studies are currently lacking and which would be needed most to improve this
stock assessment in the future.

The southern silver hake assessment could be improved with an analytical assessment that uses
the full range of population quantities. The existing basis for biological reference points should be
re-evaluated to account for contemporary measures of productivity. The empirical approach is
highly dependent on consistent time series, this assessment could benefit from continued
exploration of approaches to addressing missing data.

 Are there other important issues?
None. Additional supplementary information for southern silver hake will made available as
soon as practicable on the Stock Assessment Supplementary Information website (SASINF).

Merluccius bilinearis, Silver Hake.
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13.1. Reviewer Comments: Southern silver hake

The 2020 assessment for southern silver hake / offshore hake is an expedited review (Level 2) update
of the 2017 assessment as recommended by the Assessment Oversight Panel (AOP) based on missing
2017 survey data and potential data imputation approaches. The last Benchmark review occurred in 2010
(SARC 51) when the ASAP model was considered and rejected and the empirical approach was adopted.

The Peer Review Panel concludes that the 2020 assessment update for southern silver hake / offshore
hake is technically sufficient to evaluate stock status and provide scientific advice. The assessment rep-
resents Best Scientific Information Available for this stock for management purposes. The Peer Review
Panel concurs with the assessment that the stock is not overfished and that overfishing is not occurring.

Southern Silver Hake / Offshore Hake Terms of Reference (TOR)

1. Estimate catch from all sources including landings and discards.

This TOR was satisfactorily addressed. Catch, landings (foreign and domestic) and discard data
for the southern silver hake / offshore hake complex were provided by year and by fleet. Landings
in 2019 were 5,400 mt and well below the time series average of 32,670 mt (1955-2019) and a
more recent time series average of 6,198 mt (2000-2019). The southern and offshore silver hake
are combined as identification based on morphology can be difficult. There is an algorithm for
separating the two species out by length category, but the proportion of offshore hake catch based
on survey proportions is negligible (averaging about 4% by weight).

In 2017, only 20% of the total southern silver hake stock area was surveyed due to ship mechanical
difficulties that led to a delay in the survey. The analyst considered several imputation procedures
for use to fill in the missing data gaps, including the AMELIA |l method, but in the end used a simple
3-year running average to smooth the time series, with the 2017 year dropped out for runs in which
that year was missing (thus 2-year averages). The review panel believes this approach provides a
workable solution to the missing data problem until something more robust can be created. Future
work on the feasibility of data imputation is encouraged as missing data will likely be an issue in
future assessments.

2. Evaluate indices used in the assessment (e.g., indices of relative or absolute abundance, recruitment,
state surveys, age-length data, etc.).

This TOR was satisfactorily addressed. Silver hake are observed in both the fall and spring NEFSC
bottom trawl surveys, but the spring survey indicates movement of the population towards the shelf
edge and so only the fall survey is used as an index. A length to age binning approach is used to help
characterize age compositions, but cohort-by-cohort trends are difficult to detect using these data and
partly due to high predation on young of the year (Smith B.E., 2020. Consumption estimates of red
hake and silver hake at various stages for northern and southern stocks of the Northeast Continental
shelf. Working paper). Nevertheless, there appears to have been some recent strong recruitment
events in 2018 and 2019.
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3. Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock) as
possible (depending on the assessment method) for the time series using the approved assessment
method and estimate their uncertainty. Include retrospective analyses if possible (both historical
and within-model) to allow a comparison with previous assessment results and projections, and to
examine model fit.

a. Include bridge runs to sequentially document each change from the previously accepted model
to the updated model proposed for this peer review.

b. Prepare a ‘Plan B’ assessment that would serve as an alternate approach to providing scientific
advice to management if the analytical assessment were to not pass review.

The empirical approach (running average of NEFSC fall survey means) was used, consequently no
direct estimates of fishing mortality, recruitment or stock biomass were expected. When the ASAP
assessment was rejected in 2017, this was effectively the ‘Plan B’ assessment that has since become
‘Plan A’. No ‘Plan B’ was prepared.

4. Re-estimate or update the BRPs as defined by the management track level and recommend stock
status. Also, provide qualitative descriptions of stock status based on simple indicators/metrics
(e.g., age- and size-structure, temporal trends in population size or recruitment indices, etc.).

This TOR was satisfactorily addressed. Proxy biomass reference points were based on the arithmetic
average of the NEFSC fall survey index (1973-1982). The exploitation reference point is based on
an exploitation index calculated as the ratio of total catch to the averaged fall survey index (note the
difference in units between numerator and denominator in this calculation). Given this approach it
appears that the stock is not overfished and overfishing is not occurring.

5. Conduct short-term stock projections when appropriate.
This is an empirical approach; no short-term projections were made.

6. Respond to any review panel comments or SSC concerns from the most recent prior research or
management track assessment.

There appear to be no ongoing recommendations for changes to this approach.

Additional recommendations

The basis for the existing BRP (1973-1982) should be investigated to ensure if it is still applicable to
current conditions.

The NEFSC should devote effort towards developing a quantitative analytical assessment approach
that can address the information content and outstanding issues associated with modeling this stock.

Additional research should be conducted to better address missing data values in the survey data time
series as discussed above. For future reference, a Bayesian spatio-temporal model that uses a Conditional
Autoregressive (CAR) spatial model to account for spatial correlation in fish density and using a state-
space model over time to account for temporal population dynamics implemented using R-INLA might be

FallMT Operational Assessments 2020 133 18 HKSSNEMA



considered. (See for example, Blangiardo, M., and Cameletti, M. (2015). Spatial and Spatial-temporal
Bayesian Models with R-INLA. Wiley, Chichester, UK. 308 p.)

Finally, if applicable, the method used here to derive biological reference points might be considered
for broader application in other index-based assessments when appropriate.
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Figure 53: Trends in the 3-year mean of the NEFSC fall Survey index (kg/tow) of southern silver hake between
1973 and 2019 from the current assessment.

FallMT Operational Assessments 2020 135 18 HKSSNEMA



80

60

Exploitation rate
40

1970 1980 1990 2000 2010 2020
Year

Figure 54: Trends in the 3-year average exploitation rate (Catch/NEFSC fall biomass index) of Southern silver
hake between 1973 and 2018 from the current assessment.
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Figure 55: Total commercial catch of southern silver hake between 1973 and 2019 and by disposition (landings
and discards).

FallMT Operational Assessments 2020 137 18 HKSSNEMA



NEFSC Spring

0

1960 1970 1980 1990 2000 2010 2020

NEFSC Fall

Index (kg/tow)

1960 1970 1980 1990 2000 2010 2020

Year

Figure 56: Indices of biomass for the southern silver hake between 1963 and 2020 for the Northeast Fisheries
Science Center (NEFSC) spring and fall bottom trawl surveys. The approximate 90% log-normal confidence
intervals are shown.
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Photo Gallery

Here we provide descriptive text for the photographs and artwork that are scattered throughout the
preceding pages.

Measuring an Acadian redfish. Redfish can grow up to 20 inches long. Photo FishWatch.Gov. On page
48

NOAAS Albatross IV (R 342) with her trawl out astern, photographed from NOAAS Delaware II
(R 445) on 22 March 2005. Public domain work of NOAA. On page 11

Albatross IV leaving Woods Hole for the last time following the decommissioning ceremony in 2008.
Public domain work of NOAA. On page vi

Atlantic Halibut, out of water. Photo NOAA. On page 68

Research vessel NOAAS Henry B. Bigelow, named after Henry Bryant Bigelow (1879-1967) oceanog-
rapher and marine biologist. Photo from NOAA website. On page 116

Fishing vessel F/V Karen Elizabeth inbound from a scallop trip. The twin trawling drum wheels are
visible at the rear. On page 134

Red Hake swimming in blue water. Photo NOAA. On page 115

The reason behind it all: seafood display case at a local supermarket. Photo NOAA. On page xiii
Shrimp, mussels, scallop, and fish dish. Credit: iStock. On page i

Silver Hake swimming in blue water. Photo NOAA. On page 124

Aerial view of the buildings and wharves at the Woods Hole Oceanographic Institute, MA. Two research
vessels are docked for re-supply. Photo WHOI. On page 5

A Windowpane flounder swimming over a sandy bottom. Photo NOAA. On page 88

Sebastes fasciatus, commonly known as Acadian Redfish, Redfish, Ocean perch, Labrador redfish;
range: New England/Mid-Atlantic. Artwork from NOAA website. On page 45

Hippoglossus hippoglossus, commonly known as Atlantic Halibut, Halibut; range: New England/Mid-
Atlantic. Artwork from NOAA website. On page 67

Zoarces americanus, commonly known as Ocean Pout; range: New England/Mid-Atlantic. Artwork
from NOAA website. On page 95
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https://www.omao.noaa.gov/find/media/images/noaa-ship-henry-b-bigelow-underway
https://www.fisheries.noaa.gov/species/acadian-redfish
https://www.fisheries.noaa.gov/species/atlantic-halibut
https://www.fisheries.noaa.gov/species/ocean-pout

Urophycis chuss, commonly known as Red Hake, Ling or Squirrel hake; range: New England/Mid-
Atlantic, Southeast. Artwork from NOAA website. On pages 102, 112

Merluccius bilinearis, commonly known as Silver Hake, Whiting, Atlantic hake, New England hake;
range: New England/Mid-Atlantic, Southeast. Artwork from NOAA website. On pages 123, 131

Scophthalmus aquosus, commonly known as Windowpane Flounder, Sand dab; range: New England/Mid-
Atlantic. Artwork from NOAA website. On pages 75, 85

Pseudopleuronectes americanus, commonly known as Winter Flounder, Flounder, Sole, Lemon sole,
Georges Bank flounder, Blackback flounder; range: New England/Mid-Atlantic, Southeast. Artwork
from NOAA website. On pages 8, 23, 35

Anarhichas lupus, commonly known as Atlantic wolffish; range: New England/Mid-Atlantic. Artwork
from NOAA website. On page 56

FalIMT Operational Assessments 2020 140 Photo Gallery


https://www.fisheries.noaa.gov/species/red-hake
https://www.fisheries.noaa.gov/species/silver-hake
https://www.fisheries.noaa.gov/species/windowpane-flounder
https://www.fisheries.noaa.gov/species/winter-flounder
https://www.fisheries.noaa.gov/species/atlantic-wolffish

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

Clearance
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view 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
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style contained in the current edition of the United
States Government Printing Office Style Manual. That
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manuscripts. The CRD series relies more on the CSE
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crustaceans, the Society for Marine Mammalogy’s guide
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tion Service’s guide to serial title abbreviations, and the
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For in-text citation, use the name-date system. A spe-
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bibliographic information is included in the list of cited
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formats (JPG, GIF, Excel, PowerPoint, etc.).
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Research Communication Branch
National Marine Fisheries Service, NOAA
166 Water Street
Woods Hole, MA 02543-1026

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-
495-2228) or consult the “Northeast Fisheries Science Center Publications” webpage https://www.fisheries.noaa.gov
/mew-england-mid-atlantic/northeast-center-reference-document-series.
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