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Executive Summary
The SEDAR 38 review workshop (RW) was a comprehensive evaluation of revised stock
assessment methods for the king mackerel stocks in the South Atlantic and Gulf of
Mexico. The main findings were that both stocks are estimated as neither overfished nor
subject to overfishing, and the assessment methods were found to be appropriate for the
available data.

The overall uncertainty in the assessments is considerable, with no survey of the adult
population, and estimated dome-shaped selectivities with resulting cryptic biomass (40%
of SSB). Technical changes to the assessment model were recommended during the RW,
specifically to fix the stock-recruitment selectivity at 0.99 since it was not estimable from
the data. As the model was changed during the RW, there was not enough time to
conduct the full diagnostics and uncertainty analysis for the final model.

The assessment models could be simplified, by estimating unisex length-based
selectivities, and possibly using only age data instead of length data. Markov-Chain
Monte Carlo (MCMC) analysis might be useful to evaluate the uncertainty in this
assessment, and diagnose model convergence problems.

1 Background
Earlier assessment reviews were conducted in SEDAR 5 (2004) and SEDAR 16 (2008).
The main changes have been how the winter mixing area has been handled, and the a
gradual move from a VPA model to a Stock Synthesis model fitted to length composition
data.

In SEDAR 38, Stock Synthesis is the base model and VPA is run as a diagnostic
comparison. MSY proxy reference points (SPR30%) have been used in past assessments,
but in SEDAR 38, an (aborted) attempt was made to estimate steepness in a move
towards evaluating MSY reference points.

3

2 Review Activities
Following the Statement of Work (see Appendix 2), this reviewer read the documents
deemed necessary in preparation for the review, participated actively in the review
meeting, conducted profile likelihood analysis of stock-recruitment steepness, authored
TOR 5 of the panel summary report and contributed to TOR 2, participated in email
discussions to finalize the panel summary report, and authored this independent review
report.

3 Findings
TOR 1 - Data
Evaluate the data used in the assessment, addressing the following:
a) Are data decisions made by the DW and AW sound and robust?
The data decisions made by the DW and AW were sound. The definitions of the Atlantic
and Gulf stocks are based on a careful evaluation of all available biological and
oceanographic information. The general approach in the assessments is to use all
available datasets, including many CPUE series, as there is no a priori reason to prefer
one series over the others.
b) Are data uncertainties acknowledged, reported, and within normal or expected levels?
All input data were reported with the assumed uncertainties, which were within expected
levels. An overarching uncertainty in the data is that there is no fisheries-independent
survey measuring the adult population.
c) Are data applied properly within the assessment model?
The input data were applied properly in the assessment models.
d) Are input data series reliable and sufficient to support the assessment approach and
findings?
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The fisheries-dependent CPUE indices may not reliably reflect the population trends, as
the fisheries may operate differently from one year to another. This is an inherent
problem with the data, but the subsequent analysis makes the best use of the information
available.

TOR 2 - Methods
Evaluate the methods used to assess the stock, taking into account the available data.
a) Are methods scientifically sound and robust?
The assessment platform, Stock Synthesis, can accommodate the available data in a
flexible and statistically sound model. Its main drawback is that by being relatively
complex, the dynamics and results can become somewhat opaque and unintuitive when
fitting a model to many kinds of data. This drawback was addressed by fitting a simpler
VPA model to the datasets, which proved to be a helpful diagnostic.
b) Are assessment models configured properly and used consistent with standard
practices?
The models were configured to allow dome-shaped selectivities, estimated separately for
males and females. Steepness was estimated in the models, using a uniform prior for the
Atlantic stock and an informative prior for the Gulf stock. The validity and effect of these
configurations were examined in some detail, and the main conclusion was that steepness
could not be estimated from the available data and should be fixed at 0.99 instead. This
model configuration is referred to as the ‘RW recommended model’. The lack of
information about the relationship between SSB and recruitment prevents the evaluation
of MSY-related reference points. This is a well-known situation in stock assessment and
this final model configuration is consistent with standard practice, although other equally
imperfect modelling options exist as well.

c) Are the methods appropriate for the available data?
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The assessment models seem to be perhaps more complicated than necessary or optimal.
Sensitivity to initial parameter values and lack of convergence of specific parameters are
signs of overparametrization. They could be slightly simplified by estimating a common
length-based selectivity curve for both males and females. A more radical simplification
would be to prepare a statistical catch-at-age model with Stock Synthesis that has fewer
parameters and whose behavior is easier to understand. The panel did not suggest
applying a statistical catch-at-age model in the short timeframe during the RW, but it
would be tempting to explore in the near future whether a simpler assessment model
might be more appropriate for the available data. On the whole, though, the assessment
models are likely to capture the main dynamics and trends in the Atlantic and Gulf
stocks, and are therefore useful models.

TOR 3 - Assessment Findings
Evaluate the assessment findings with respect to the following:
a) Are abundance, exploitation, and biomass estimates reliable, consistent with input
data and population biological characteristics, and useful to support status inferences?
The assessments are subject to considerable uncertainty (unreliability) on the whole, as
reflected in the changes in estimates between sensitivity runs. The perceived domeshaped selectivities and the resulting cryptic biomass (40% of SSB for both Atlantic and
Gulf stocks) represent an important element of risk. The final RW recommended model
configuration fitted the data better than alternative models, but the fit through the
different CPUE series was still not in close agreement with the observed data. It is
difficult to say how the lack of fit is partitioned between observation noise in the data,
process variability, and model misspecification.
b) Is the stock overfished? What information helps you reach this conclusion?
SSB for both the Atlantic and Gulf stocks are estimated above the SSBSPR30% and
SSBSPR40% reference points, so neither of the stocks is estimated as overfished.
c) Is the stock undergoing overfishing? What information helps you reach this
conclusion?
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F for both the Atlantic and Gulf stocks are estimated below the FSPR30% and FSPR40%
reference points, so neither of the stocks is estimated as undergoing overfishing.
d) Is there an informative stock recruitment relationship? Is the stock recruitment curve
reliable and useful for evaluation of productivity and future stock conditions?
This issue received special attention during the RW and it was clear that there was no
informative or reliable stock-recruitment relationship for either stock.
e) Are the quantitative estimates of the status determination criteria for this stock
reliable? If not, are there other indicators that may be used to inform managers about
stock trends and conditions?
The SPR-based reference points are more reliable than MSY-based reference points for
these stocks. The SPR-based reference points are still subject to considerable uncertainty,
such as selectivities, M, maturity, and weights. Out of these terms, the estimated
selectivities and assumed M at age are probably more uncertain than the maturity and
weights.

TOR 4 - Stock Projections
Evaluate the stock projections, addressing the following:
a) Are the methods consistent with accepted practices and available data?
Different recruitment scenarios were considered for stock projections, based on the longterm average recruitment and on the lower recruitment from recent years. Both scenarios
are consistent with accepted practice and the latter is obviously a more cautious approach.
b) Are the methods appropriate for the assessment model and outputs?
Projections based on the long-term average or recent years are both appropriate options to
consider.
c) Are the results informative and robust, and useful to support inferences of probable
future conditions?
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The SEAMAP survey catches the very youngest fish, so there is some information about
the size of the most recent cohorts. Nevertheless, it is clear that estimation of future
conditions is even less reliable than that of current conditions.
d) Are key uncertainties acknowledged, discussed, and reflected in the projection
results?
Projections more than a couple of years into the future should be based on stochastic
recruitment rather than deterministic point estimates. The stock projections were
generally presented as deterministic trajectories, rather than confidence limits based on
stochastic recruitment. An estimate of the recruitment variability was presented on the
last day for the Atlantic stock, and it was not clear why the estimate (sigmaR of 0.83) was
so different from the empirical recruitment variability (sigmaR of 0.43).

TOR 5 - Uncertainty
Consider how uncertainties in the assessment, and their potential consequences, are
addressed.
• Comment on the degree to which methods used to evaluate uncertainty reflect and
capture the significant sources of uncertainty in the population, data sources, and
assessment methods.
• Ensure that the implications of uncertainty in technical conclusions are clearly stated.
A variety of methods were used to evaluate the uncertainty about the model structure, key
parameters, stock status, projections, and reference points. On the whole, diagnostic
sensitivity runs indicated considerable uncertainty, as the results proved in many cases
sensitive to alternative modelling choices. The RW recommended model configuration
(fixing steepness at 0.99) was based on profile likelihood external analysis of steepness
based on the SSB and recruitment scatter (Figures 1 and 2).
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Figure 1. [Atlantic stock] Stock-recruitment scatter (left panel) and profile likelihood of
steepness (right panel).
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Figure 2. [Gulf stock] Stock-recruitment scatter (left panel) and profile likelihood of
steepness (right panel).

As the RW recommended models were being developed near the end of the workshop,
there was not enough time to repeat the general diagnostics and uncertainty analyses
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(Table 1) for the final models. These would of course be very valuable before using them
as the basis for management advice.

Table 1. List of main issues of uncertainties that were examined.
Model structure
Key parameters
Stock status
Projections
Reference points

SS vs. VPA, data components, unisex selectivities
dome-shaped selectivities, steepness, M, time-varying growth
SSB confint, F confint, retrospective analysis
SSB, catch
BSPR40%, FSPR40%, BMSY, FMSY

TOR 6 - Recommendations I
Consider the research recommendations provided by the Data and Assessment
workshops and make any additional recommendations or prioritizations warranted.
• Clearly denote research and monitoring that could improve the reliability of, and
information provided by, future assessments.
A tagging programme could give information about several aspects of the stocks, helping
to choose between different assumptions regarding the stock structure, M at age, domeshaped selectivities, growth, etc.
• Provide recommendations on possible ways to improve the SEDAR process.
It was somewhat unclear what the end result of the assessment was supposed to be. An
estimate of the current biomass, projections of different harvest policies under different
model scenarios (states of nature), a recommended harvest rate, or something else. This
made the discussion near the end of the workshop a bit confusing. It was unclear whether
the panel was supposed to recommend future recruitment scenarios and reference points,
or whether SSC members were just thinking aloud about their upcoming decisions. This
was also relevant to deciding how much effort was appropriate to spend on last-minute
changes to modelling choices regarding steepness and recruitment variability.

TOR 7 - Recommendations II
Provide guidance on key improvements in data or modeling approaches which should be
considered when scheduling the next assessment.
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It would be advantageous to compare the based model to a statistical catch-at-age model,
possibly implemented in Stock Synthesis. This would remove the need for a VPA model,
which proved difficult to compare for several reasons: fishing mortalities vs. exploitation
rate, major differences in assumptions and statistical approach, etc. Likelihoods and
estimated quantities are easier to compare between two models that are implemented in
the same modelling platform, in this case Stock Synthesis. The base model could also be
simplified by modelling unisex length-based selectivities. MCMC might be useful, not
only to express uncertainty, but also to identify problematic parameters and which
modelling options cause convergence problems.

4 Conclusions and Recommendations
- Full diagnostics and uncertainty analysis should be conducted for the final RW models.
- The base models should be compared to statistical catch-at-age models instead of VPA.
- The main objective and end result of the assessments should be clarified: is it the
estimation of current SSB and harvest rate, optimal harvest rate or other reference points,
projections based on different catch options, catch advice, or something else.
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Sampson at david.sampson@oregonstate.edu. Each CIE report shall be written
using the format and content requirements specified in Annex 1, and address each
ToR in Annex 2.
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Tentative Schedule of Milestones and Deliverables: CIE shall complete the tasks and
deliverables described in this SoW in accordance with the following schedule.
6 July 2014
29 July 2014
12-14 August 2014

CIE sends reviewer contact information to the COR, who
then sends this to the NMFS Project Contact
NMFS Project Contact sends the stock assessment report and
background documents to the CIE reviewers.
Each reviewer shall conduct an independent peer review
during the panel review meeting in Miami, Florida

CIE reviewers submit draft CIE independent peer review
25 August 2014 reports to the CIE Lead Coordinator and CIE Regional
Coordinator
8 September 2014 CIE submits CIE independent peer review reports to the COR
15 September 2014

The COR distributes the final CIE reports to the NMFS
Project Contact and regional Center Director

Modifications to the Statement of Work: This ‘Time and Materials’ task order may
require an update or modification due to possible changes to the terms of reference or
schedule of milestones resulting from the fishery management decision process of the
NOAA Leadership, Fishery Management Council, and Council’s SSC advisory
committee. A request to modify this SoW must be approved by the Contracting Officer
at least 15 working days prior to making any permanent changes. The Contracting
Officer will notify the COR within 10 working days after receipt of all required
information of the decision on changes. The COR can approve changes to the milestone
dates, list of pre-review documents, and ToRs within the SoW as long as the role and
ability of the CIE reviewers to complete the deliverable in accordance with the SoW is
not adversely impacted. The SoW and ToRs shall not be changed once the peer review
has begun.
Acceptance of Deliverables: Upon review and acceptance of the CIE independent peer
review reports by the CIE Lead Coordinator, Regional Coordinator, and Steering
Committee, these reports shall be sent to the COR for final approval as contract
deliverables based on compliance with the SoW and ToRs. As specified in the Schedule
of Milestones and Deliverables, the CIE shall send via e-mail the contract deliverables
(CIE independent peer review reports) to the COR (William Michaels, via
William.Michaels@noaa.gov).
Applicable Performance Standards: The contract is successfully completed when the
COR provides final approval of the contract deliverables. The acceptance of the contract
deliverables shall be based on three performance standards:
(1) The CIE report shall completed with the format and content in accordance with
Annex 1,
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(2) The CIE report shall address each ToR as specified in Annex 2,
(3) The CIE reports shall be delivered in a timely manner as specified in the schedule of
milestones and deliverables.
Distribution of Approved Deliverables: Upon acceptance by the COR, the CIE Lead
Coordinator shall send via e-mail the final CIE reports in *.PDF format to the COR. The
COR will distribute the CIE reports to the NMFS Project Contact and Center Director.
Support Personnel:
William Michaels, Program Manager, COR
NMFS Office of Science and Technology
1315 East West Hwy, SSMC3, F/ST4, Silver Spring, MD 20910
William.Michaels@noaa.gov
Phone: 301-427-8155
Allen Shimada
NMFS Office of Science and Technology
1315 East West Hwy, SSMC3, F/ST4, Silver Spring, MD 20910
Allen.Shimada@noaa.gov
Phone: 301-427-8174
Manoj Shivlani, CIE Lead Coordinator
Northern Taiga Ventures, Inc.
10600 SW 131st Court, Miami, FL 33186
shivlanim@bellsouth.net
Phone: 305-383-4229
Roger W. Peretti, Executive Vice President
Northern Taiga Ventures, Inc. (NTVI)
22375 Broderick Drive, Suite 215, Sterling, VA 20166
RPerretti@ntvifederal.com
Phone: 571-223-7717
Key Personnel:
NMFS Project Contact:
Julie A. Neer, SEDAR Coordinator
4055 Faber Place Drive, Suite 201
North Charleston, South Carolina 29405
Julie.Neer@safmc.net
Phone: 843-571-4366
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Annex 1: Format and Contents of CIE Independent Peer Review Report

1. The CIE independent report shall be prefaced with an Executive Summary providing a
concise summary of the findings and recommendations, and specify whether the
science reviewed is the best scientific information available.
2. The main body of the reviewer report shall consist of a Background, Description of the
Individual Reviewer’s Role in the Review Activities, Summary of Findings for each
ToR in which the weaknesses and strengths are described, and Conclusions and
Recommendations in accordance with the ToRs. The CIE independent report shall be
a stand-alone document for others to understand the weaknesses and strengths of the
science reviewed. The CIE independent report shall be an independent peer review of
each ToRs.
3. The reviewer report shall include the following appendices:
Appendix 1: Bibliography of materials provided for review
Appendix 2: A copy of the CIE Statement of Work
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Annex 2: Tentative Terms of Reference for the Peer Review
SEDAR 38 South Atlantic and Gulf of Mexico King Mackerel Assessment Review
1. Evaluate the data used in the assessment, addressing the following:
a) Are data decisions made by the DW and AW sound and robust?
b) Are data uncertainties acknowledged, reported, and within normal or expected
levels?
c) Are data applied properly within the assessment model?
d) Are input data series reliable and sufficient to support the assessment approach
and findings?
2. Evaluate the methods used to assess the stock, taking into account the available
data.
a) Are methods scientifically sound and robust?
b) Are assessment models configured properly and used consistent with standard
practices?
c) Are the methods appropriate for the available data?
3. Evaluate the assessment findings with respect to the following:
a) Are abundance, exploitation, and biomass estimates reliable, consistent with
input data and population biological characteristics, and useful to support status
inferences?
b) Is the stock overfished? What information helps you reach this conclusion?
c) Is the stock undergoing overfishing? What information helps you reach this
conclusion?
d) Is there an informative stock recruitment relationship? Is the stock recruitment
curve reliable and useful for evaluation of productivity and future stock
conditions?
e) Are the quantitative estimates of the status determination criteria for this stock
reliable? If not, are there other indicators that may be used to inform managers
about stock trends and conditions?
4. Evaluate the stock projections, addressing the following:
a) Are the methods consistent with accepted practices and available data?
b) Are the methods appropriate for the assessment model and outputs?
c) Are the results informative and robust, and useful to support inferences of
probable future conditions?
d) Are key uncertainties acknowledged, discussed, and reflected in the projection
results?
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5. Consider how uncertainties in the assessment, and their potential consequences,
are addressed.
•

Comment on the degree to which methods used to evaluate uncertainty reflect
and capture the significant sources of uncertainty in the population, data
sources, and assessment methods.

•

Ensure that the implications of uncertainty in technical conclusions are clearly
stated.

6. Consider the research recommendations provided by the Data and Assessment
workshops and make any additional recommendations or prioritizations
warranted.
•

Clearly denote research and monitoring that could improve the reliability of,
and information provided by, future assessments.

•

Provide recommendations on possible ways to improve the SEDAR process.

7. Provide guidance on key improvements in data or modeling approaches which
should be considered when scheduling the next assessment.
8. Prepare a Peer Review Summary summarizing the Panel’s evaluation of the stock
assessment and addressing each Term of Reference.
•

Each CIE reviewer may assist the Chair of the panel review meeting with
contributions to the Summary Report, based on the terms of reference of the
review.

•

Each CIE reviewer is not required to reach a consensus, and should provide a
brief summary of the reviewer’s views on the summary of findings and
conclusions reached by the review panel in accordance with the ToRs.
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Annex 3: Tentative Agenda for
SEDAR 38 South Atlantic and Gulf of Mexico King Mackerel Assessment Review

Tentative Agenda
Miami, Florida
12-14 August 2014
Tuesday
9:00 a.m.

9:30 a.m. – 11:30 a.m.
11:30 a.m. – 1:00 p.m.
1:00 p.m. – 6:00 p.m.

Introductions and Opening Remarks
Coordinator
- Agenda Review, TOR, Task Assignments
Assessment Presentations
TBD
Lunch Break
Continue Presentations/ Panel Discussion
Chair
- Assessment Data & Methods
- Identify additional analyses, sensitivities, corrections

Tuesday Goals: Initial presentations completed, sensitivity and base model discussion
begun

Wednesday
8:00 a.m. – 11:30 a.m.

11:30 a.m. – 1:00 p.m.
1:00 p.m. – 6:00 p.m.

Panel Discussion
Chair
- Assessment Data & Methods
- Identify additional analyses, sensitivities, corrections
Lunch Break
Panel Discussion/Panel Work Session
Chair
- Continue deliberations
- Review additional analyses
- Recommendations and comments

Wednesday Goals: sensitivities and modifications identified, preferred models selected,
projection approaches approved, Report drafts begun
Thursday
8:00 a.m. – 11:30 a.m.

11:30 a.m. – 1:00 p.m.
1:00 p.m. – 5:00 p.m.
5:00 p.m.

Panel Discussion
- Final sensitivities reviewed.
- Projections reviewed.
Lunch Break
Panel Discussion or Work Session
- Review Reports
ADJOURN

Chair
Chair
Chair

Thursday Goals: Complete assessment work and discussions, final results available.
Draft Reports reviewed.
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