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Executive Summary

1. Stock assessments of summer flounder and striped bass were reviewed by a panel of three
Center for Independent Experts (CIE) reviewers and chaired by Dr. Cynthia Jones in Woods Hole,
MA from 23-26 July 2013. Draft stock assessment reports were available approximately one
week prior to the review. The panel discussed aspects of the assessment with assessment
leaders and indicated changes to the stock summary reports. The Panel prepared a draft SARC57
summary report at the end of the meeting.

Summer Flounder

2. Catch data were available from the commercial and recreational fisheries and included discards.
The recreation dead discards are estimated from an uncertain release mortality which adds to
uncertainty in the assessment. It might be preferable to include observed live catches of
flounder from the recreational fishery as data for the model rather than pre-process them by
applying an uncertain mortality.

3. Alarge number of state and federal surveys are available and an agreed selection protocol
applied in choosing the series to use in the assessment. Commercial LPUE indices were
investigated but not used in the assessment and this appears to be the correct decision.

4, Sexually dimorphic growth was investigated but it was not possible to apply NEFSC survey data
to split catch data by sex due to differences in the proportions of sexes occurring in the survey
and the recreational catch. This may lead to some bias in the estimates of age specific mortality
rates and on the calculation of MSY reference points.

5. Catch at age analysis was performed using the ASAP model. Comprehensive diagnostics of
model fit and uncertainty are provided. The assessment provides a robust summary of stock
trends. The split of the catch data into landings and discard “fleets” by the assessment working
group was considered artificial and it would be preferable to split catches by true fleet. This
issue, however, is unlikely to affect the estimation of total F and SSB.

6. Biological reference points based on F30% and on the current F35% criterion were calculated.
Only very small gains in catch can be expected from moving to F30% reference values at the
expense of moderate losses to SSB. It was concluded that the F35% reference points should be
retained. Based on these proxies, the stock is not overfished and overfishing is not occurring.
This is consistent with previous analyses.

7. Projections are provided based on the standard AGEPRO package. Considerable care is
necessary in the interpretation of the probability statements that relate to exceeding reference
points as they are conditioned on the assumption that reference points are fixed and known
without error. The projections are based on close-to-status quo conditions and should be fairly
robust and hence provide an adequate basis for management.

8. Progress on research recommendations is provided by the working group and shows more
progress on some areas than others. Given the open ended nature of research



recommendations it may be preferable to ask working groups to limit their recommendations to
a short list of 5-10 topics in order to focus on areas of greatest priority.

Striped Bass

9.

11.

12.

13.

15.

16.

Available survey data comprise surveys of the whole stock area performed by the NEFSC and a
number of state surveys that typically cover a limited geographical area. These are listed and
described. Few recent surveys cover the whole stock area, which is an important source of
uncertainty in the assessment. Some surveys appear to have a large effect on the model results,
such as the MRFSS, which is considered to have lower precision.

. Tagging data were used to estimate natural mortality, which gave higher values than used in

previous assessments that were based on life history traits. The analysis appears to be the best
available at present and is appropriate for use in the current assessment. It is believed M has
been higher in recent years due to disease prevalence in Chesapeake Bay.

It is clear from the sex ratios at age that survival rates of males and females differ, which means
the current estimates of M are composite values. If possible it would be desirable to try to
estimate sex dependent values of M in the future.

Catch data were available from the commercial and recreational fishery and included discards.
The recreation dead discards are estimated from an uncertain release mortality, which adds to
uncertainty in the assessment, and since the recreational catch comprises the larger share of the
total, this may be an important source of uncertainty and possible bias. In common with
summer flounder, it might be preferable to include observed live catches from the recreational
fishery as data for the model rather than pre-process them by applying an uncertain mortality.
Catch at age analysis was performed using the SCA model. Comprehensive diagnostics of model
fit and uncertainty were provided. The assessment provides a robust summary of stock trends.
The split of the catch data into two area fleets and one discard fleet covering the whole area
was considered artificial and it would be preferable to split catches by true fleet. This issue,
however, is unlikely to affect the estimation of total F and SSB.

. Tagging data analyses are presented that suggest fishing mortality as estimated from these data

are similar to the main assessment. However, the analysis suggests that while the overall
estimates of Z are fairly robust, the partitioning of Z between F and M is sensitive to the
assumption on tag reporting rates. An obvious further development of the assessment would be
to include the tagging data in the SCA model.

Biological reference points were calculated but there are important qualifications to the analysis
presented. There was confusion about the appropriate use of recruitment models in the various
analyses and the use of bias correction when simulating recruitment from statistical
distributions. The inconsistencies were investigated during the meeting and largely resolved, but
it did emerge that the MSY reference points were highly sensitive to the choice of structural
recruitment model. It appeared therefore that it was preferable to retain the existing SSB 1995
reference point and its associated F value.

Catch projections were supplied and an extensive range of sensitivity tests support the
conclusion that the forecast is robust. However, the projections need to be re-run with the



17.

same model as was used for calculation of the F reference points as this differs from the models
used in the projections, leading to potential inconsistency. In striped bass, since fish are fully
recruited by the age 4-5, the recruitment model should only have a minor effect on projections.
The working group usefully classified research recommendations into three categories of
priority. Undoubtedly the recommendations are in themselves quite reasonable and likely to
improve assessments in the future if successfully carried out. As with summer flounder it might
be useful if working groups limited their recommendations to their top 5 or 10 priorities that are
likely to have the greatest impact in improving the assessment.

Recommendations

18.

19.

20.

21.

22.

23.

24,

Every effort should be made to try to develop whole area abundance indices from the state
surveys through better co-ordination, adoption of common sampling protocols and statistical
modelling. (The context and more details are provided in paragraph 86 below.)

Future assessments should model true fleets (commercial, recreational, etc) and discards
should be modeled using a retention ogive acting after fleet selectivity. (paragraphs 46,72, 87)
The assessment model should be modified to use the raw recreational release data by
changing the observation equation in the model. Release mortality could then be included in
the model as a constant, or preferably as a parameter with an informative prior. This would
enable a more comprehensive evaluation of the sensitivity of the assessment to release
mortality. (paragraphs 33,50, 67,74, 88)

Exploratory analyses should be performed for both summer flounder and striped bass, based
on current data, to investigate the sensitivity of the assessments to sexually dimorphic growth
and survival. This will help evaluate the need to collect additional data and improve the
assessment. (paragraphs 42, 64, 75, 80, 89)

Further work should be undertaken to model the stock recruitment relationship for striped
bass and estimate MSY reference points. As a minimum it should be possible to establish an
SSB that produces adequate recruitment. (paragraphs 79,80,90)

The projection software should be modified to include the uncertainty in BRPs so that
probability statements on exceeding BRPs are more realistic. (paragraphs 56, 91)

A protocol should be established to filter research recommendations at the working group
level so that only the highest priority topics are listed and that a system is set up to consider
research recommendations across stocks to ensure only topics of strategic importance are
pursued as a priority. (paragraphs 59,60, 83,84,92)



Background

25.

26.

27.

28.

29.

The SARC57 review of summer flounder and striped bass assessments took place at Wood's
Hole, MA, from the 23" -26" July as part of the SAW process. Background documents (peer
reviewed and non-reviewed) were available approximately two weeks before the meeting and
the respective stock assessment reports were made available one week before the review.
During the two weeks before the meeting the reviewer considered these various materials,
which were available electronically. Particular attention was given to the two main assessment
reports.

Shortly before the opening of the meeting on the 23" July, the reviewers and the chair of the
panel (Dr Cynthia Jones) met with Dr James Weinberg (SAW chair) and Dr Paul Rago (Head of
Population Dynamics Branch, NEFSC) to discuss the terms of reference and Statement of Work
for the review. Dr Weinberg indicated that the purpose of the review was to establish whether
or not the assessments provided an adequate basis for management advice.

During the meeting the reviewer discussed the assessments with the lead assessment scientists
to seek clarification on a number of scientific and technical issues relating to the data, the stock
and the fishery. In the case of striped bass some additional analysis was requested to clarify the
interpretation of MSY reference points for this stock.

On the final day of the meeting the panel met in closed session and agreed changes to the stock
assessment summary documents. The panel also agreed a draft review summary report before
the meeting was closed at approximately 15:30.

Following the meeting the reviewer continued to correspond with the panel and SARC chair to
finalize the review summary report and prepare the individual reviewer’s report.

Summer flounder: Findings

ToR 1: Catch

Estimate catch from all sources including landings and discards. Describe the spatial and temporal
distribution of landings, discards, and fishing effort. Characterize the uncertainty in these sources
of data.

30. | consider that this ToR was broadly met.
31. Data were available from the recreational and commercial fisheries that comprise the main

components. The commercial landings are the larger component and are regarded as having
minimal error. They are calculated from official landings records at both state and federal level.
Recreational catch data are estimated from the MRFSS/MRIP survey. The MRIP survey, available
since 2004, is considered an improvement on the MRFSS survey design. However, since the
estimates of this component of the catch are from a sample rather than a census they will be
subject to much greater estimation error. Comparison of the MFRSS estimates with values
estimated from the VTR system differed by a factor of 2-3. This disparity is not explained and
may give some insight into the uncertainty in the recreational fishery catch estimates.



32. Discard estimates for the commercial fishery were obtained from an observer program. Various
methods were investigated to raise observer samples to fleet level. Raising factors based on the
catch of all species by trip was considered to be the most robust approach. This is in line with
published studies that show raising discard samples using auxiliary variables is a more robust to
the estimation of discarded quantities than simple ratio estimators.

33. Estimates of the recreational fishery discards were made from the MRFSS/MRIP surveys and
used an estimate of release mortality to derive dead discards. The release mortality is low but
uncertain and small changes in the value used for this mortality can have a large effect on the
estimate of dead discards. Some consideration needs to be given as to whether the release data
should be pre-processed in this way to estimate “dead discards” since in applying the mortality
rate much of the actual observations are simply being “thrown away”; i.e. they are not included
in the model. Since the estimate of release mortality is itself rather uncertain, it is possible that
deriving dead discards simply adds noise to the assessment. In theory including dead discards in
the model should reduce bias, but this may be at the expense of a higher mean squared errorin
the estimated values from the model.

34. “Uncertainty” as used in the ToR is a somewhat open ended concept and needs to be more
clearly defined in order to address it appropriately. The Assessment Report does address some
aspects of uncertainty. | would like to have seen an assessment of mis-reporting/recording
errors in the commercial landings data and an elaboration of the sample error for the
recreational catch. It would be useful to see recreational landings data presented as a mean and
confidence interval based on the sample design, to get a minimum estimate of the uncertainty
in this component of the data.

ToR 2: Surveys

Present the survey data available for use in the assessment (e.g., indices of relative or absolute
abundance, recruitment, state surveys, age-length data, etc.), and explore standardization of
fishery-independent indices*. Investigate the utility of commercial or recreational LPUE as a
measure of relative abundance. Characterize the uncertainty and any bias in these sources of data.
Describe the spatial distribution of the stock over time.

35. The ToR was fully met.

36. Available survey data comprise surveys of the whole stock area performed by the NEFSC and a
number of state surveys that typically cover a small geographical area. These are listed and
described. Some of the abundance indices are aggregate measures while others are age
structured or sample only the young of the year (YOY). For the NEFSC surveys an additional
source of uncertainty arises from a change of vessel and sampling protocol in 2009. In order to
preserve the time series the more recent indices have been rescaled based on comparative
fishing trials. This is necessary in the short term since the indices for the more recent years are
too few to estimate survey catchability reliably in the model. The unfortunate property of this
change in design is that it will affect the most recent estimates of abundance and fishing
mortality to the greatest extent, which is an important consideration for management given the
increased uncertainty. As this time series lengthens in the future it should be treated as a
separate survey and the uncertainty should reduce.



37.

38.

39.

An agreed and reviewed protocol of the inclusion/exclusion of surveys in the assessment exists
and this was applied. This reviewer did not therefore appraise the process further.

A number of fishery dependent LPUE indices were investigated as required by the ToR.
Standardized indices were estimated by fitting GLMs to vessel trip records to extract a year
effect. Overall the working group concluded that these indices were not adequate for inclusion
in the assessment. Given the well-known problems with abundance indices based on
commercial fishery data, this appears to be an appropriate conclusion, particularly since there
are many fishery independent surveys that can be used to inform the assessment model and
these should be preferred over indices based on fishery data.

Only the NEFSC surveys cover the total stock distribution and this was used to investigate the
stock spatial distribution. The center of distribution of the stock appears to be more northerly
than in earlier years with larger fish generally found further north. There are many possible
explanations for this change including reduced fishing pressure.

ToR 3: Sex specific growth

Review recent information on sex-specific growth and on sex ratios at age. If possible, determine if
fish sex, size and age should be used in the assessment*.

40.
41.

42.

This ToR was fully met.

Differences in growth rate between males and females were identified based on analyses of
NEFSC survey data and commercial and recreational fishery data. These show that females are
typically larger at age than males. Long term trends in weight at age with lower mean weights in
more recent years for the older fish were also demonstrated. The trend coincides with a greater
proportion of males at older ages in recent years and may relate to higher survival of fish
resulting from lower fishing mortality.

No sex determination is made when fish are sampled from the fishery, which means the only
source of data to split the catch data by sex is to use the NEFSC survey. However a separate
study of the commercial and recreation catches showed that the NEFSC sex compositions were
not the same as those in the recreational fishery data and could not be used to split these
catches by sex. This prevented a full sex disaggregated assessment. It is likely that differing
growth rates are also associated with differences in both natural and fishing mortality between
the sexes, and while the assessment group was unable to perform a disaggregated assessment,
it remains a potential source of bias in the estimation of population parameters. It may well be
that such bias is very small and some consideration needs to be given to the cost effectiveness
of collecting sex data in relation to the improvement in assessment bias.

ToR 4: Catch at age analysis

Estimate annual fishing mortality, recruitment and stock biomass (both total and spawning stock)
for the time series (integrating results from TOR-3), and estimate their uncertainty. Explore
inclusion of multiple fleets in the model. Include both internal and historical retrospective analyses
to allow a comparison with previous assessment results and previous projections.

43. This ToR was fully met and the assessment does provide an adequate basis for management

advice.



44,

45.

46.

47.

48.

49.

An age structured statistical catch at age model (ASAP) was used to estimate population
parameters. This is a likelihood based statistical model which adopts a quasi-Bayesian approach
in allowing certain parameters to be constrained by penalty functions. In general terms this is a
well-established approach that is widely used and can be considered appropriate for the
assessment of the stock.

In previous assessments it has been assumed that numbers at age data are independent and
lognormally distributed. In the current implementation it was assumed that the proportions at
age are described by a multinomial distribution with the total numbers (i.e. numbers summed
across ages) being drawn from a separate lognormal distribution. One particular feature of this
change is the problem of estimating the “effective sample size” (ESS) for the multinomial
distribution and this can have a large effect in the estimated parameters. The assessment group
used established methods for estimating ESS but it remains an area for further work. Expert
opinion on the use of the multinomial distribution for this class of model is divided but it is a
mainstream technique and is likely to give satisfactory results in this assessment.

The ASAP model allows catch data to be assigned to different fleets. In this assessment the data
were assigned to two “fleets”. Landings from the commercial and recreational fishery were
combined into a single “fleet” and the same approach was used to create a discard “fleet”. This
classification to fleets in rather unusual in my experience and does not describe the operation of
true fleets since the commercial and recreational data are combined by catch type rather than
fishery. It means the estimated selectivity values are not easily interpreted for management
purposes. | would have thought it would be more useful to estimate selectivity by true fleet
(commercial or recreational) and estimate a separate catch retention ogive for each fishery
since this would give a more direct measure of the impact each fishery has on each age group of
fish. Modeling the commercial fleet and recreational fleets as true fleets would be a more
natural way of partitioning the catch and would give meaningful values of fleet selectivity. While
this issue is unlikely to affect the estimates of total fishing mortality by age, it is not particularly
helpful if managers wished to investigate the effect of different management measures on the
two fisheries by, for example, changing the mesh size of commercial fishing gears.

The Working Group should be commended for a very comprehensive and systematic approach
to investigate the new model configuration and the updated data. These show the effect of the
new configuration when analyzing the same data as the previous assessment and the
incremental changes arising by introducing updated data. Overall the new assessment shows
the same qualitative historical trends in F and SSB as the old model, but there are differences in
scale. This is a particularly important and useful presentation since it shows that estimated stock
trends are robust, but greater care is needed when considering the current status of the stock in
relation to reference points.

Diagnostics from the model do not show major areas of concern. Model fits to the total catch
and catch age compositions are generally good. Some state surveys are poorly fit but receive
low weight in the likelihood. The retrospective pattern for recent years shows no strong pattern.
A likelihood profile was produced over a range of values for natural mortality. The profile
indicates that a value between 0.2 and 0.3 receives the highest support, though within this



range there is no clearly preferred choice. This is useful evidence that the choice of M in the
assessment is appropriate.

50. Under ToR 1 | discussed the handling of recreational discard data. This deserves further
comment. During discussion of the question of release mortality an additional assessment run
was performed where the release mortality was double the value used in the final assessment.
This showed that the values of total F changed very little and provides reassurance that the
assessment is insensitive to the assumption on release mortality. However, it equally raises the
guestion about whether these recreational “dead discards” actually contribute anything to the
assessment since leaving them out altogether would presumably also have almost no effect on
the estimates of F. Given that there are observations on fish caught and released, and that these
should reflect stock abundance, it may well be preferable to include the raw release
observations in the model rather than discount them with an uncertain mortality. This would
require an observation equation that describes the relationship between stock abundance and
live recreational catches. While release mortality may not be estimable within the model,
including it as a constant would provide a means of using all the catch data more effectively. The
likelihood could be profiled over a range of release mortalities to evaluate the uncertainty on
the assessment. It would be even better if a full Bayesian analysis was performed where release
mortality was treated as a parameter with an informative prior.

ToR 5: Reference points

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

51. This ToR was fully met.

52. The established BRPs for summer flounder are based on the MSY proxy of F35%. Other analyses
available to the working group examined MSY proxies based on F30%, a less conservative
standard that is suggested for flatfish that have a stock-recruitment relationship with a high
steepness. The assessment model did not fit a stock recruitment relationship because there is
very little information to estimate steepness from the recruitment values since mean
recruitment changes little over the range of SSBs observed. Consequently it is unclear if summer
flounder has steepness typical of other flatfish. The yield/SSB per recruit analysis suggests that
moving from F35% to F30% would result in a small increase in yield (~2%) but a moderate
reduction in equilibrium SSB (~20%). For this reason the Working Group proposed that the F35%
BRPs should be retained. | tend to agree with this suggestion because there is a risk of changing
BRPs without sufficiently strong reasons to do so, and as a result, simply adding variability to
management decisions with potentially detrimental consequences.

ToR 6: Stock status

Evaluate stock status with respect to the existing model (from previous peer reviewed accepted
assessment) and with respect to a new model developed for this peer review.

10



53.

a. When working with the existing model, update it with new data and evaluate stock status
(overfished and overfishing) with respect to the existing BRP estimates.

b. Then use the newly proposed model and evaluate stock status with respect to “new”
BRPs and their estimates (from TOR-5).

The TOR was met.

54. The assessment report documents runs with the old model configuration but using updated

data and also provides full analysis of the new model and its outputs. Based on the F35% MSY
proxies, the stock is not overfished and overfishing is not occurring, and this is consistent with
previous analyses. The assessment of current stock status in relation to these reference points
appears to be robust.

ToR 7: Projections
Develop approaches and apply them to conduct stock projections and to compute the statistical

distribution (e.g., probability density function) of the OFL (overfishing level) and candidate ABCs
(Acceptable Biological Catch; see Appendix to the SAW TORs).

55.
56.

57.

a. Provide annual projections (3 years). For given catches, each projection should
estimate and report annual probabilities of exceeding threshold BRPs for F, and
probabilities of falling below threshold BRPs for biomass. Use a sensitivity analysis
approach in which a range of assumptions about the most important uncertainties in
the assessment are considered (e.g., terminal year abundance, variability in
recruitment).

b. Comment on which projections seem most realistic. Consider the major uncertainties in
the assessment as well as sensitivity of the projections to various assumptions.

c. Describe this stock’s vulnerability (see “Appendix to the SAW TORs”) to becoming
overfished, and how this could affect the choice of ABC.

The ToR was met.

Projections are provided based on the standard AGEPRO package. The recruitment assumption
is based on random sampling from the estimated recruitment from the most recent 30 year
period. In the absence of a reliable stock-recruitment relationship this should give realistic
estimates of likely recruitment over a short time horizon. Considerable care is necessary in the
interpretation of the probability statements that relate to exceeding reference points. These
statements are conditioned on the assumption that reference points are fixed and known
without error. In reality they can only be estimated with error so the calculated probabilities do
not take into account the uncertainty in the reference points themselves. This may be important
in the light of sexually dimorphic growth, which is not explicitly accounted for in the assessment
or projections but has a bearing on MSY calculations.

Given that the projections are based on close-to-status quo conditions they should be fairly
robust and hence provide an adequate basis for management. However, scenarios based on
fishing mortality rates that differ substantially from status quo are likely to be much more
uncertain because of the effects of different survival rates of males and females and their
respective growth schedules.

11



ToR 8: Research recommendations

Review, evaluate and report on the status of the SARC and Working Group research
recommendations listed in most recent SARC reviewed assessment and review panel reports, as
well as MAFMC SSC model recommendations from 2012. Identify new research
recommendations.

58.
59.

60.

The ToR was met.

The working group has reported on the status of earlier research recommendations and list new
recommendations that have emerged following the most recent assessment. Undoubtedly the
recommendations are in themselves quite reasonable and likely to improve assessments in the
future if successfully carried out. However, it does seem as if these “shopping lists” are easily
compiled without real regard to the resource implications and can expand without limit. It might
force some discipline if working groups limited their recommendations to their top 5 or 10
priorities that are likely to have the greatest impact in improving the assessment.

There is also a broader issue that, while a research recommendation for this stock may be
important, it may compete for resources for research on other stocks that may be of even
higher priority. There appears to be no mechanism to develop a more strategic approach to
pursuing research recommendations that takes into account the available resources and the
wider priorities of managers. Hence there is a danger of pursuing research that is worthwhile
but not necessarily of greatest value. Some thought should be given to drawing on the research
recommendations across the various stocks and developing a strategic plan that clearly
identifies topics of highest priority.

Striped Bass: Findings

ToR 1: Data

Investigate all fisheries independent and dependent data sets, including life history, indices of
abundance, and tagging data. Discuss strengths and weaknesses of the data sources. Evaluate
evidence for changes in natural mortality in recent years.

61.
62.

The ToR was fully met.

Available survey data comprise surveys of the whole stock area performed by the NEFSC and a
number of state surveys that typically cover a small geographical area. These are listed and
described. Some of the abundance indices are aggregate measures while others are age
structured or sample only the young of the year (YOY). For the NEFSC survey only aggregate
indices for inshore strata were used and limited to the period 1991-2009. This period avoids the
problem of the change in vessel but means for the most recent years the assessment will be
more dependent on the state surveys that have only local coverage and the MRFSS survey,
which is considered to be of low precision. This may be an impo