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1. Executive Summary 
 
 
The 16th SEDAR Review Workshop was held as planned from mid-day on 4 August 2008, to mid-
day on 8 August 2008. There was some delay in preparing the report. While this was originally 
scheduled for 22 August 2008, the report was completed by email on 10 September 2008. The delay 
was due to a combination of other commitments by the chair, overlap with holiday periods by two 
of the participants, and a delay in obtaining complete documentation concerning one additional 
analysis requested at the workshop from the assessment team. 

 
The Review Workshop report accurately identifies the Panel's main concerns about the assessments. 
These are: 
 

- doubts about projected stock increases due to an increase in survey abundance seen in a 
restricted area of the stock distribution only; 

- inability to assess absolute stock size due to the absence of Mexican catches;  
- availability only of incomplete and sparse fishery-independent survey data.  

 
 

2. Background and Description of Review Activities 
 
In the two weeks before the Review Workshop, I familiarised myself with the reports of the Data 
and Assessment workshops including preparatory documents, as detailed in Section 5. 
 
Workshop activities were carried out as follows: 
 
Day 1 (pm only):  The results of the Assessment Workshop were presented in detail. Initial 
discussions were held in order to explore issues of concern. 
 
Days 2 and 3:  The review panel discussed a range of issues concerning the assessments and 
requested a number of sensitivity runs from the assessment team. 
 
Day 4 (am): The review panel worked on drafting texts and report compilation in a closed session. 
One participant in the workshop objected to work being carried out in closed session and indicated 
his preference for a fully open process. The chair pointed out that closed sessions were foreseen in 
the operating rules of the SEDAR review process and that this complaint was therefore groundless.  
Drafting tasks were allocated among the members of the review panel. I drafted Section 2, 
principally concerning the stock assessments. 
 
Day 4 (pm):  The review panel presented its findings and conclusions to the workshop. The chair 
declared the workshop formally closed at the end of the afternoon session on day 4. 
 
Day 5 (am only):  The review panel worked through the first draft of its report in the presence of 
some members of the assessment workshop.     



 
The Review Workshop was closed at 13h00 on 8 August 2008. It was agreed that the chair would 
edit the draft report and would circulate this for comments shortly after the close of the meeting. 
This proved impossible due to other commitments by the chair and a draft report was circulated on 
26 August 2008. This was discussed and edited by email among the review panelists. Additional 
contributions were required from the assessment workshop participants, which involved some 
further delay. The report was finalised by email on 10 September 2008. In this report, I took the 
lead in writing Section 2 and the Executive Summary, while accepting comments from other 
panelists on those sections and also suggesting edits to the remainder of the report. 
 
I agree with the Review Workshop report as finalised. Comments in this report add particular 
emphasis on some aspects and a few additional remarks are made, but these are not contradictory to 
the Review Report conclusions. 
 
The Review Workshop addressed its terms of reference adequately, save for ToR 7 concerning the 
presentation of the Review Workshop's conclusions in the Assessment Summary report. 
 
The Review Workshop report is appended. 
 
 

3. Conclusions and Recommendations 
 
The Review Workshop report fully reflects my personal conclusions and recommendations 
concerning the assessment, state of the stock and presentation of management advice concerning the 
king mackerel.  
 
My conclusions and recommendations concerning the process are given in Section 4 below. 
 
 

4. Suggestions for the improvement of the SEDAR process 
 
Stock structure 
 
I was particularly concerned that the stock structure aspects were not well handled in the SEDAR 
process. Below, I present two specific concerns. 
 
First, the SEDAR process may not be the most appropriate to address international fish stock 
management aspects. There exist significant tagging data showing that there are migrations of fish 
between US and Mexican waters. There is also external information showing that this species is 
widely distributed in the Caribbean and elsewhere. The assessment scientists made substantial 
efforts to obtain Mexican data and to include Mexican scientists in the process, but they were not 
successful in utilizing this information nor in obtaining Mexican participation. In order to develop 
an assessment covering the full data series and the full distribution area of the stock, it may be 
preferable to assess this resource either in a bilateral scientific collaboration organized with Mexico 
at a high level, or else to move responsibility for the stock assessment to a relevant regional 
fisheries organisation, such as the International Commission for the Conservation of Atlantic Tunas, 
which also has a remit to assess migratory pelagic species other than tuna.  
 
A second and related issue is that the terms of reference prepared for the Assessment Workshop in 
particular constrained the assessment to a three-area structure (Atlantic, Gulf of Mexico, and a 
mixing zone). This precluded the scientists concerned from taking a view on the most appropriate 
geographical units for the assessment, given the information available. I consider that terms of 



reference for assessment workshops should not be constraining in respect of assessment units. If it 
is necessary to allocate fishing opportunities by areas, then this should be done separately from the 
assessment process.  
 
Documentation and reporting 
 
Documentation of assessments has improved in SEDAR 16 compared to SEDAR 9, in which I also 
participated in as a CIE reviewer; however there are still some improvements possible. In order to 
avoid repeated discussions on assessment documentation, I recommend that SEDAR should 
develop standard guidelines for reporting the information arising from a fish stock assessment. The 
criteria used in SEDAR 9 and again in SEDAR 16 are appended in Annex I and could serve as a 
starting point. Guidelines about presentation and calculation of fish population parameter estimates 
are also desirable. 
 
Inputs to Stock Summary Report 
 
The Review panel did not complete ToR (7) which involves ensuring that the Review Panel 
recommendations are fully incorporated in the stock summary report. This happened because the 
summary report was being drafted by the SEDAR coordinator at the same time as the Review 
Workshop report was being finalised. While the Review Workshop has made a number of specific 
recommendations concerning the assessment of the stock, the review panel has not had the 
opportunity to ensure that the stock summary report will take these into account. 
 
Some better planning of the parallel processes of preparing the Review Workshop Report and the 
SEDAR Summary report is recommended. 
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Additional Workshop Documents 
 
South Atlantic and Gulf of Mexico King Mackerel SECTION II: Data Workshop Report, February 
208. 
 
South Atlantic and Gulf of Mexico King Mackerel Assessment Workshop Report. Prepared by the 
SEDAR 16 Assessment Workshop Panel, July 2008, including the document circulated by email, 
«Addendum to the SEDAR 16 Review Workshop Detailing Additional Sensitivity Analyses » by 
Shannon Cass-Calay. 
 
 
Cass Calay, Shannon L., Mauricio Ortiz and Victor R. Restrepo, 2008.  Virtual population analysis 
of Gulf of Mexico and Atlantic king mackerel migratory groups. Continuity case and updated runs 
through July 2008. Sustainable Fisheries Division Contribution No. SFD�2008�XXX, 17 July 
2008. 

 
 



 
6. Appendix I:  Statement of Work 

 

External Peer Review by the Center for Independent Experts 

SEDAR 16 Stock Assessment Review 
Gulf of Mexico and South Atlantic King Mackerel 
August 4-8, 2008 
Jacksonville, Florida 
 

SEDAR Overview: 

 South East Data, Assessment, and Review (SEDAR) is a process for fisheries stock 
assessment development and review conducted by the South Atlantic, Gulf of Mexico, and 
Caribbean Fishery Management Councils; NOAA Fisheries Southeast Fisheries Science Center 
(SEFSC) and Southeast Regional Office (SERO); and the Atlantic and Gulf States Marine Fisheries 
Commissions. SEDAR is organized around three workshops: data, assessment, and review. Input 
data are compiled during the data workshop, population models are developed during the 
assessment workshop, and an independent peer review of the data, assessment models, and results is 
provided by the review workshop. SEDAR documents include working papers prepared for each 
workshop, supporting reference documents, and a SEDAR stock assessment report. The SEDAR 
stock assessment report consists of a data report produced by the data workshop, a stock assessment 
report produced by the assessment workshop, and a peer review consensus report prepared by the 
review workshop. 

 SEDAR is a public process conducted by the Fishery Management Councils in the Southeast 
US. All workshops, including the review, are open to the public and noticed in the Federal Register. 
All documents prepared for SEDAR are freely distributed to the public upon request and posted to 
the publicly accessible SEDAR website. Verbal public comment during SEDAR workshops is taken 
on an ‘as needed’ basis; the workshop chair is allowed discretion to recognize the public and solicit 
comment as appropriate during panel deliberations. Written comments are accepted in accordance 
with existing Council operating procedures. The names of all participants, including those on the 
review panel, are revealed.  

 The review workshop provides an independent peer review of SEDAR stock assessments. 
The term review is applied broadly, as the review panel may request additional analyses, error 
corrections and sensitivity runs of the assessment models provided by the assessment workshop 
panel. The review panel is ultimately responsible for ensuring that the best possible assessment is 
provided through the SEDAR process. The review panel task is specified in terms of reference. 

 The SEDAR 16 review panel will be composed of three Center for Independent Experts 
(CIE)-appointed reviewers, one reviewer appointed by the South Atlantic Council, one reviewer 
appointed by the Gulf of Mexico Council and a chair appointed by the SEFSC Director. Council 
staff, Council members, and Council AP and SSC members will attend as observers. SEDAR 
review workshops are open to the public.  

Overview of CIE Peer Review Process: 
 
The Office of Science and Technology implements measures to strengthen the National Marine 
Fisheries Service’s (NMFS) Science Quality Assurance Program (SQAP) to ensure the best 
available science for fisheries management.  For this reason, the NMFS Office of Science and 
Technology oversees a contract for obtaining external expertise through the Center for Independent 
Experts (CIE) to conduct independent peer reviews of stock assessments and various scientific 



research projects.  The primary objective of the CIE peer review is to provide an impartial review, 
evaluation, and recommendations in accordance to the Statement of Work (SoW), including the 
Terms of Reference (ToR) herein. 
 
The NMFS Office of Science and Technology serves as the liaison with the NMFS Project Contact 
to establish the SoW which includes the expertise requirements, ToR, statement of tasks for the CIE 
reviewers, and description of deliverable milestones with dates.  The CIE, comprised of a 
Coordination Team and Steering Committee, reviews the SoW to ensure it meets the CIE standards 
and selects the most qualified CIE reviewers according to the expertise requirements in the SoW.  
The CIE selection process also requires that CIE reviewers can conduct an impartial and unbiased 
peer review without the influence from government managers, the fishing industry, or any other 
interest group resulting in conflict of interest concerns.  Each CIE reviewer is required by the CIE 
selection process to complete a Lack of Conflict of Interest Statement ensuring no advocacy or 
funding concerns exist that may adversely affect the perception of impartiality of the CIE peer 
review.  The CIE reviewers conduct the peer review, often participating as a member in a panel 
review, in accordance with the ToR producing a CIE independent peer review report as a 
deliverable.  The ToR may require a CIE reviewer to contribute to a summary report.  The Office of 
Science and Technology oversees the CIE contract to ensure the deliverables (e.g., CIE reports) are 
in compliance with the SoW and ToR. Further details on the CIE process are provided at 
http://www.rsmas.miami.edu/groups/cie/ 
 
Requirements for CIE Reviewers: 
The CIE shall provide three CIE reviewers to conduct independent peer reviews in accordance with 
the ToR and Schedule herein, and each CIE reviewer’s duties shall not exceed a maximum of 14 
days for pre-review preparations, conducting the peer review at the SEDAR 16 panel review 
meeting, and completion of the CIE independent peer review reports.  The CIE reviewers shall 
participate as technical reviewers on the SEDAR 16 review panel that will consider assessments of 
king mackerel in the Gulf of Mexico and South Atlantic regions.  The CIE reviewers shall have 
expertise in stock assessment, statistics, fisheries science, and marine biology to complete their 
primary task of conducting an impartial and independent CIE peer review report in accordance with 
the ToR to determine if the best available science is utilized for fisheries management decisions.  
The CIE reviewers shall not provide comments on fisheries management decisions. 



 
Statement of Tasks for CIE Reviewers: 
 
The CIE reviewers shall conduct necessary preparations prior to the peer review, conduct the peer 
review, and complete the deliverables in accordance with the ToR and milestone dates as specified 
in the Schedule section. 
 
Prior to the Peer Review:  The CIE shall provide the CIE reviewers contact information (name, 
affiliation, address, email, and phone), including information needed for foreign travel clearance 
when required, to the Office of Science and Technology COTR no later than the date as specified in 
the SoW.  The Project Contact is responsible for the completion and submission of the Foreign 
National Clearance forms (typically 30 days before the peer review), and must send the pre-review 
documents to the CIE reviewers as indicated in the SoW. 
 
Foreign National Clearance:  If the SoW specifies that the CIE reviewers shall participate in a panel 
review meeting requiring foreign travel, then the CIE shall provide the necessary information (e.g., 
name, birth date, passport, travel dates, country of origin) for each CIE reviewer to the COTR who 
will forward this information to the Project Contact.  The Project Contact is responsible for the 
completion and submission of required Foreign National Clearance forms with sufficient lead-time 
(30 days) in accordance with the NOAA Deemed Export Technology Control Program NAO 207-
12 regulations at the Deemed Exports NAO link http://deemedexports.noaa.gov/sponsor.html 
 
Pre-review Documents:  Approximately two weeks before the peer review, the Project Contact will 
send the CIE reviewers the necessary documents for the peer review, including supplementary 
documents for background information.  The CIE reviewers shall read the pre-review documents in 
preparation for the peer review. 
 
This list of pre-review documents may be updated up to two weeks before the peer review.  Any 
delays in submission of pre-review documents for the CIE peer review will result in delays with the 
CIE peer review process.  Furthermore, the CIE reviewers are responsible for only the pre-review 
documents that are delivered to them in accordance to the SoW including the scheduled deadlines 
specified herein. 
 
Panel Peer Review Meeting:  The CIE reviewers shall participate and conduct the peer review 
participate during a panel review meeting as specified in the dates and location of the attached 
Agenda and Schedule of Deliverable.  The Project Contact is responsible for any facility 
arrangements (e.g., conference room for panel review meetings or teleconference arrangements).  
The CIE Program Manager can contact the Project Contact to confirm the facility arrangements.  
 
The primary role of the CIE reviewer is to conduct an impartial peer review in accordance to the 
Terms of Reference (ToR) herein, to ensure the best available science is utilized for the National 
Marine Fisheries Service (NMFS) management decisions (refer to the ToR in Annex 1). 
 

 The stocks assessed through SEDAR 16 are within the jurisdiction of the Gulf of Mexico 
and South Atlantic Fishery Management Councils and the states of Texas, Louisiana, Mississippi, 
Alabama, Florida, Georgia, South Carolina, and North Carolina.  

 The review workshop will take place at the Hyatt Regency Riverfront, Jacksonville, Florida 
from 1:00 p.m. Monday, August 4, 2008 through 1:00 p.m. Friday, August 8, 2008.  

 Meeting materials will be forwarded electronically to review panel participants and made 
available through the internet (http://www.sefsc.noaa.gov/sedar/); printed copies of any documents 
are available by request. The names of reviewers will be included in workshop briefing materials.  



 Please contact Julie A. Neer (SEDAR Coordinator; (843) 571-4366, Julie.Neer@safmc.net 
)or John Carmichael, (Science and Statistics Program Manager; (843) 571-4366, 
John.Carmichael@safmc.net ) for additional details.  

Hotel arrangements: 

Hyatt Regency Riverfront 
225 Coast Line Drive East 
Jacksonville, FL 32202 
904-588-1234 or 800-233-1234 
Phone: (919) 828-0811 or (800) 331-7919 

 
Group “SEDAR” $84 /night plus 1.13% city tax = $84.95; rate is guaranteed through 3 July 2008.  

 

SEDAR Review Workshop Panel Tasks: 

 The SEDAR 16 review workshop panel will evaluate an assessment of Gulf of Mexico and 
South Atlantic king mackerel. During the evaluation the panel will consider data, assessment 
methods, and model results. The evaluation will be guided by terms of reference that are specified 
in advance. The review workshop panel will document its findings regarding each assessment in a 
peer review consensus summary (Annex I).  (Note that the consensus summary is a SEDAR 
product, not a CIE product.)  Separate CIE reviewer reports will be produced as described in Annex 
II to provide distinct, independent analyses of the technical issues and of the SEDAR process. 
 
 Terms of Reference for SEDAR 16 Review Workshop: 

1. Evaluate the adequacy, appropriateness, and application of data used in the assessment. 

2. Evaluate the adequacy, appropriateness, and application of methods used to assess the stock.   

3. Recommend appropriate estimates of stock abundance, biomass, and exploitation.  

4. Evaluate the methods used to estimate population benchmarks and management parameters 
(e.g., MSY, Fmsy, Bmsy, MSST, MFMT, or their proxies); recommend appropriate 
management benchmarks and provide estimated values for management benchmarks, a range 
of ABC, and declarations of stock status.  

5. Evaluate the adequacy, appropriateness, and application of the methods used to project future 
population status; recommend appropriate estimates of future stock condition (e.g., 
exploitation, abundance, biomass).  

6. Evaluate the adequacy, appropriateness, and application of methods used to characterize 
uncertainty in estimated parameters. Provide measures of uncertainty for estimated 
parameters*. Ensure that the implications of uncertainty in technical conclusions are clearly 
stated. 

7. Ensure that stock assessment results are clearly and accurately presented in the Stock 
Assessment Report, including the Summary Report, and that reported results are consistent 
with Review Panel recommendations**.  

8. Evaluate the SEDAR Process. Identify any Terms of Reference which were inadequately 
addressed by the Data or Assessment Workshops; identify any additional information or 
assistance which will improve Review Workshops; suggest improvements or identify aspects 
requiring clarification. 

9. Review the research recommendations provided by the Data and Assessment workshops and 
make any additional recommendations warranted. Clearly indicate the research and 



monitoring needs that may appreciably improve the reliability of future assessments. 
Recommend an appropriate interval for the next assessment. 

10. Prepare a Peer Review Consensus Summary summarizing the Panel’s evaluation of the stock 
assessment and addressing each Term of Reference. Complete and submit this report within 3 
weeks of workshop conclusion. 

* The review panel may request additional sensitivity analyses, evaluation of alternative assumptions, and 
correction of errors identified in the assessments provided by the assessment workshop panel; the review 
panel may not request a new assessment. Additional details regarding the latitude given the review panel to 
deviate from assessments provided by the assessment workshop panel are provided in the SEDAR Guidelines 
and the SEDAR Review Panel Overview and Instructions.  

 
** The panel shall ensure that corrected estimates are provided by addenda to the assessment report in the 
event corrections are made in the assessment, alternative model configurations are recommended, or 
additional analyses are prepared as a result of review panel findings regarding the TORs above. 
 
These Terms of Reference may be modified prior to the Review Workshop. If so, final terms of 
reference will be provided to the reviewers with the workshop briefing materials.  

 
 SEDAR Review Workshop Panel Supplementary Instructions 

 The review panel Chair is responsible for reviewing documents prior to the workshop, 
conducting the meeting during the workshop in an orderly fashion, compiling and editing the peer 
review consensus summary for each species assessed and submitting it to the SEDAR Coordinator 
by a deadline specified by the SEDAR Steering Committee. The review panel chair will work with 
SEDAR staff to complete the SEDAR assessment summary report. The review panel chair may 
participate in panel deliberations and contribute to report preparation. 

Reviewers are responsible for reviewing documents prior to the workshop, participating in 
workshop discussions addressing the terms of reference, preparing consensus reports during the 
workshop, and finalizing SEDAR documents within two weeks of the conclusion of the workshop. 
Each reviewer appointed by the CIE is responsible for preparing an additional CIE reviewer report 
as described in Annex II. 

The Chair and SEDAR Coordinator will work with the appointed reviewers to assign tasks 
during the workshop. For example, the Chair may appoint a panelist to serve as assessment leader 
for each assessment covered by the review, with the leader responsible for providing initial draft 
consensus report text for consideration by the panel. Alternatively, reviewers may be assigned 
particular terms of reference to initially address. Regardless of how initial drafting is accomplished, 
all panelists are expected to participate in discussion of all terms of reference and contribute to all 
aspects of the review.  

 The review panel’s primary responsibility is to ensure that assessment results are based on 
sound science, appropriate methods, and appropriate data, and to determine whether or not the 
assessment is adequately robust to support management decisions. During the course of the review, 
the panel is allowed limited flexibility to deviate from the assessment provided by the assessment 
workshop. This flexibility may include modifying the assessment configuration and assumptions, 
requesting a reasonable number of sensitivity runs, requesting additional details and results of the 
existing assessments, or requesting correction of any errors identified. However, the allowance for 
flexibility is limited, and the review panel is not authorized to conduct an alternative assessment or 
to request an alternative assessment from the technical staff present. The review panel is responsible 
for applying its collective judgment in determining whether proposed changes and corrections to the 
presented assessment are sufficient to constitute an alternative assessment. The review panel chair 
will coordinate with the SEDAR Coordinator and technical staff present to determine which 
requests can be accomplished and prioritize desired analyses. 



 Any changes in assessment results stemming from modifications or corrections solicited by 
the review panel will be documented in an addendum to the assessment report. If updated estimates 
are not available for review by the conclusion of the workshop, the review panel shall agree to a 
process for reviewing the final results within the time allotted for completion of the project.  

 The review panel shall not provide specific management recommendations. Such 
recommendations will be generated through existing Council bodies, such as the Science and 
Statistical Committee and Advisory Panels, following completion of the assessment. However, the 
review panel is free to point out items of concern regarding past or present management actions that 
relate to population conditions or data collection and monitoring efforts. 

 If the review panel finds an assessment deficient to the extent that technical staff present 
cannot correct the deficiencies during the course of the workshop, or the panel deems that desired 
modifications would result in a new assessment, then the review panel shall provide required 
remedial measures in writing. These instructions shall include an appropriate approach for both 
correcting and subsequently reviewing the assessment. 

Statement of Tasks for CIE Reviewers: 
Roles and responsibilities:  

1. Approximately 3 weeks prior to the meeting, reviewers shall be provided with stock 
assessment reports, associated supporting documents, and review workshop instructions 
including terms of reference. Reviewers shall read these documents to gain an in-depth 
understanding of the stock assessment, the resources and information considered in the 
assessment, and responsibilities as reviewers. 

2. During the review panel meeting, reviewers shall participate in panel discussions on 
assessment methods, data, validity, results, uncertainties, recommendations, and conclusions 
as guided by the terms of reference. Reviewers shall participate in development of a peer 
review consensus summary report for each assessment reviewed, as described in Annex I. 
Reviewers may be asked to serve as an assessment leader during the review to facilitate 
preparing first drafts of review reports. 

3. Following the review panel meeting, reviewers shall work with the chair to complete and 
review the peer review consensus summary reports. Reports shall be completed, reviewed 
by all panelists, and comments submitted to the Chair by August 22, 2008. 

4. Following the review panel meeting, each reviewer appointed by the CIE shall prepare an 
individual CIE reviewer report. These reports shall be submitted to the CIE no later than 
August 29, 2008, sent to Dr. David Sampson, via email to 
David.Sampson@oregonstate.edu, and to Mr. Manoj Shivlani, via email to 
mshivlani@rsmas.miami.edu.  See Annex II for complete details on the report outline. 

The duties of each review panelist shall occupy a maximum of 12 workdays; several days 
prior to the meeting for document review; five days at the SEDAR meeting; and several 
days following the meeting to ensure final review comments and document edits are 
provided to the Chair and to complete a CIE review report. 

 

Workshop Final Reports:  

The SEDAR Coordinator will send copies of the final review panel consensus report and the 
complete SEDAR stock assessment report for each stock assessed to Mr. Manoj Shivlani at the CIE. 



Submission and Acceptance of CIE Reports: 
The CIE shall provide via e-mail the individual CIE Reviewer Reports to the COTR, Dr. Stephen 
Brown (stephen.k.brown@noaa.gov) for review and approval, based on compliance with this 
Statement of Work, by September 12, 2008. The COTR shall notify the CIE via e-mail regarding 
acceptance of the reports within two working days of receipt.  Within two working days of the 
COTR’s approval, the CIE shall provide the final individual CIE reviewer reports to the COTR in 
pdf format.   
The COTR shall provide the final CIE reviewer reports to: 

SEFSC Acting Director: Bonnie Ponwith, NMFS Southeast Fisheries Science Center, 75 Virginia 
Beach Drive, Miami, FL 33149 (email, bonnie.ponwith@NOAA.gov) 

SEDAR Coordinator: Julie A. Neer, SAFMC, 4055 Faber Place Drive, Suite 201, North Charleston, 
SC 29405 (email, Julie.Neer@safmc.net ). (SEDAR shall provide the final CIE Reviewer Reports 
to the SEDAR Steering Committee and Executive Directors of those Councils having jurisdiction 
over the included stocks) 

Schedule of Deliverables: 

 

2 July 2008 CIE shall provide the COTR with the CIE reviewer contact information, which 
will then be sent to the Project Contact 

14 July The Project Contact will send the CIE Reviewers the pre-review documents 

     4-8 August Each reviewer shall participate and conduct an independent peer review during 
the panel review meeting 

20 August CIE shall submit draft CIE independent peer review reports to the COTRs 

29 August CIE will submit final CIE independent peer review reports to the COTRs 

5 September The COTRs will distribute the final CIE reports to the Project Contact 

  
 
Acceptance of Deliverables: 
 
Each CIE reviewer shall complete and submit an independent CIE peer review report in accordance 
with the ToR, which shall be formatted as specified in Annex 2.  Upon review and acceptance of the 
CIE reports by the CIE Coordination and Steering Committees, CIE shall send via e-mail the CIE 
reports to the COTRs (William Michaels William.Michaels@noaa.gov and Stephen K. Brown 
Stephen.K.Brown@noaa.gov) at the NMFS Office of Science and Technology by the date in the 
Schedule of Milestones and Deliverables.  The COTRs will review the CIE reports to ensure 
compliance with the SoW and ToR herein, and have the responsibility of approval and acceptance 
of the deliverables.  Upon notification of acceptance, CIE shall send via e-mail the final CIE report 
in *.PDF format to the COTRs.  The COTRs at the Office of Science and Technology have the 
responsibility for the distribution of the final CIE reports to the Project Contacts. 
  
 
 



Key Personnel: 
 
Contracting Officer’s Technical Representative (COTR):   
William Michaels 
NMFS Office of Science and Technology 
1315 East West Hwy, SSMC3, F/ST4, Silver Spring, MD 20910 
William.Michaels@noaa.gov   Phone: 301-713-2363 ext 136 
 
Contractor Contacts:   
Manoj Shivlani, CIE Primary Coordinator 
10600 SW 131st Court, Miami, FL  33186 
mshivlani@ntvifederal.com  Phone: 305-383-4229 
 
SEDAR contact:  

Julie A. Neer, 4055 Faber Place Drive, Suite 201, North Charleston, SC 29405.  

Phone: 843-571-4366. Email: Julie.Neer@safmc.net. 

 
Request for Changes: 
Requests for changes shall be submitted to the Contracting Officer at least 15 working days prior to 
making any permanent substitutions.  The Contracting Officer will notify the Contractor within 10 
working days after receipt of all required information of the decision on substitutions.  The contract 
will be modified to reflect any approved changes.  The Terms of Reference (ToR) and list of pre-
review documents herein may be updated without contract modification as long as the role and 
ability of the CIE reviewers to complete the SoW deliverable in accordance with the ToR are not 
adversely impacted. 



Agenda 

SEDAR 16: South Atlantic and Gulf of Mexico King Mackerel 
August 4 - August 8, 2008 

 
Monday 
1:00 p.m. Convene 
1:00 – 1:30 Introductions and Opening Remarks Coordinator 
 - Agenda Review, TOR, Task Assignments 
1:30 – 3:30 Assessment  Presentation TBD 
3:30 – 4:00 Break 
4:00 – 6:00 Continue Presentation/Discussion Chair 
 
Tuesday 
8:30 a.m. – 11:30 a.m.  Assessment Presentation Chair 
11:30 a.m. – 1:30 p.m. Lunch Break 
1:30 p.m. – 3:30 p.m. Panel Discussion TBD 
 - Assessment Data & Methods 
 - Identify additional analyses, sensitivities, corrections 
3:30 p.m. – 4:00 p.m. Break 
4:00 p.m. – 6:00 p.m. Panel Discussion Chair 
 -  Continue deliberations 
 - Review additional analyses 
Tuesday Goals: Initial presentations completed, sensitivities and modifications identified. 
 
Wednesday 
8:30 a.m. – 11:30 a.m.  Panel Discussion Chair 
 - Review additional analyses, sensitivities 
 - Consensus recommendations and comments 
11:30 a.m. – 1:30 p.m. Lunch Break 
1:30 p.m. – 3:30 p.m. Panel Discussion TBD 
3:30 p.m. – 4:00 p.m. Break 
4:00 p.m. – 6:00 p.m. Panel Discussion Chair 
Wednesday Goals: Final sensitivities identified, Preferred models selected, Projection approaches approved, Consensus 
report drafts begun  
 
Thursday 
8:30 a.m. – 11:30 a.m.  Panel Discussion Chair 
 - Final sensitivities reviewed.  
 - Projections reviewed. 
11:30 a.m. – 1:30 p.m. Lunch Break 
1:30 p.m. – 3:30 p.m. Panel Discussion or Work Session Chair  
3:30 p.m. - 4:00 p.m. Break 
4:00 p.m. - 6:00 p.m. Panel Work Session Chair 
 - Review Consensus Reports 
Thursday Goals: Complete assessment work and discussions. Final results available. Draft Consensus Reports 
reviewed . 
 
Friday 
8:30 a.m. – 1:00 p.m. Panel Work Session  Chair 
   
1:00 p.m.  ADJOURN 

 



7. Annex I: Criteria for fish stock assessment evaluation (from 
SEDAR 9) 

 
1. All relevant data should be used, unless there is an a priori reason to exclude a data series, or a sound a 
posteriori reason can be identified. Data should be real observations, not “filled-in” using assumptions or other 
criteria, to the extent possible. Fish stock assessment depends on having reasonably long time-series of catch, 
effort and fishery-independent abundance estimates. 

2. Conclusions about stock status with respect to reference points should be robust to underlying assumptions 
about data and structural model, e.g. reliance on filling-in assumptions, dependence on most contested parts of 
the data sets. 

3. Assessments should include the following: 
3.1 Data screening, to check assumptions in 1 and 2. 
3.2 Model screening, to see if broadly similar conclusions are drawn from different models, including 
sensitivity to constraints etc. 
3.3 Residual pattern screening: Does the model replicate the trends in the data? 
3.4 Credibility check: are the estimated model parameters reasonable (e.g. selection pattern, r, 
B0/BMSY, trends in F etc. in the context of biological knowledge about the stock and the fishery? 
3.5 Variance estimates (or posteriors) for the estimated interest parameters, and a priori model  
testing, using simulated data, which should demonstrate that the model has useful precision in 
predicting interest parameters  when presented with data. 

4. Assessment documentation should include: 
4.1. Data used to fit the assessment model. 
4.2. Structural model equations, including process-error model if applicable 
4.3. Observation-error model 
4.4. Description of estimating algorithm 
4.5. List of final parameter estimates and their s.d.s 
4.6. Computational validation, including simulation testing 
4.7. Source code (and ideally documentation) of the programs used should be made available. 

 



 
8. Annex II: SEDAR 16 Review Workshop Report 

 
 

Review Panel Consensus 

Executive Summary 

The assessment was well carried out and used appropriate methods. However, because of 
uncertainties in stock structure and incomplete data series, a substantial uncertainty in the state of 
the stock exists. For practical purposes, the most important of these is that it is very uncertain 
whether good recruitments that appear in some indices means that the available stock biomass of 
catchable fish in the eastern Gulf will increase in the next years. It will take two to three years for 
these fish to enter the fishery, at which point an update assessment should be conducted to test 
whether the expected increase is indeed occurring. 

Data  

No concerns were raised about US data collection, but the absence of Mexican catch data from the 
assessment means that the absolute size of the stock can not be estimated. Nevertheless, the 
assessments contain useful information about trends and relative stock sizes.  

It is a problem that few fishery independent surveys cover this stock, and the existing ones are not 
complete in their spatial or temporal coverage. While much effort has been made to analyze the 
fishery data to cover for this lack, such analysis cannot be a full and proper substitute for fishery 
independent survey data concerning a pelagic fish stock. In such stocks, fishery catch rates are often 
poor estimators of stock abundance  

Methods 

The methods used are endorsed as the best available and appropriate for the available data. 
However, a minor correction to the base case proposed by the Review Panel (RP) was 
recommended and this was accepted by the assessment team.    

Estimates of Stock Abundance, Biomass, and Exploitation 

The uncertainties around the stock assessments due to uncertainties in stock structure and the 
relationship of the data to the stock are such that considering only base-case assessments would not 
provide an adequate picture for management purposes. The Review Panel (RP) has reviewed a wide 
range of interpretations of the data and could draw some firm conclusions about the state of the 
stocks, but other issues remain uncertain. In the face of this uncertainty the RP advocates that 
estimates be presented in the form of a decision table that illustrates the levels of risk associated 
with various catch levels. 

Population Benchmarks 

The review panel noted that standard methods had been used to calculate population benchmarks, 
and did not re-evaluate these methods. Rather, the panel identified what stock status declarations 
could reliably be made in the light of the uncertainties which had been identified. These 
declarations are provided. 

Both the Gulf of Mexico (GOM) and Atlantic (ATL) spawning stock biomass levels in 2006 were 
above the MSST, and therefore not overfished. However, it is uncertain whether the GOM stock is 
currently experiencing overfishing. For the ATL stock, it is uncertain whether overfishing is 
occurring, but if it is, then this is at a low level. 

Methods used to project future population status and characterize uncertainty 

The uncertainties in the assessments are so important that they cannot be estimated on the basis of a 



single assessment with stochastic projections. The RP recommends instead that the results of a 
number of plausible assessments be projected forwards so that the results can be used for 
management purposes in the form of a decision table. The Assessment Team has been asked to 
prepare such tables. The panel also advises on a closer assessment of the assumptions used 
concerning the shape of the stock-recruitment relationship at low stock sizes. 

Presentation of results 

Term of reference No 7, “Ensure that stock assessment results are clearly and accurately presented 
in the Stock Assessment Report, including the Summary Report, and that reported results are 
consistent with Review Panel recommendations.” has not been addressed as the stock assessment 
report has not been drafted at the time of writing. 

Evaluation of the SEDAR process 

The Panel strongly recommends that a serious effort be made to fill data gaps (e.g., better designed 
larval surveys, data to improve stock identification, etc.) and notably to ensure a full coverage of the 
stock in time and space using methods suited to measuring pelagic fish abundance, such as larval, 
egg production or acoustic surveys. At present levels of survey effort, the assessment results are 
unlikely to be precise enough to allow the Management Councils to implement the management 
procedures currently under discussion (such as setting ABCs for several years in the future on the 
basis of medium-term projections). 

The RP recommended that the behavior of the current control rules be investigated using 
simulation, to explore whether (and if so, how) the management objectives can be attained using the 
information available. 

The RP had concerns as to the appropriateness of assessing a resource that is apparently migratory 
and trans-boundary in nature in a national assessment and management structure. This is relevant as 
the absence of Mexican catch data is a critical source of uncertainty in terms of stock levels and 
selectivity; better information of the Mexican catch is needed. 

Research recommendations 
The panel has provided recommendations to help address the concerns noted above and to help 
improve the accuracy of parameter estimation. 

 



SEDAR 16. South Atlantic and Gulf of Mexico King Mackerel  

August, 2008  

Review Workshop Terms of Reference  

Evaluate the adequacy, appropriateness, and application of data used in the assessment. 
The RP addressed issues of data quality and usage extensively during the meeting, as thoroughly as 
was possible in the time available and without hands-on experience.  

1.1 Landing Data 

1.1.1 Commercial  

The RP expressed concern that the exclusion of the high reported landings from Mexico may result 
in an incorrect interpretation of stock status if the GOM and Mexican king mackerel are actually 
one unit stock. The RP recognized that information on size composition, catch rates, and gears 
selectivity from that area were lacking and that there were concerns about the quality of the 
available Mexican landings data (accuracy of landings reports, species identification, etc.).  

 

Except for the available Mexican data, no other concerns were expressed relative to the landings 
data. The US commercial landings had been accounted for spatially and temporally to include a 
GOM zone, a mixing zone, and an ATL zone.  The mixing zone historically has been the source of 
about 60% of the total commercial landings. 

The RP accepted the AW and DW recommendation that the number of dead discards in the 
commercial finfish fisheries is considered sufficiently low (about 10-15 thousand fish per year) to 
be negligible and to not include them in the assessment.  

Shrimp Bycatch:  The RP agreed with the AW and DW recommendation to exclude shrimp bycatch 
from the mixing zone in the model since there were few observed occurrences of king mackerel 
bycatch by shrimp trawlers in this area, and extrapolation of these using estimated shrimp trawl 
effort would be highly uncertain. Shrimp bycatch estimates in the GOM were derived from a 
combination of SEAMAP data and shrimp observer data. The RP also concurred with the AW 
recommendation to use the delta-lognormal estimation of bycatch in this assessment as an 
improvement over the standard GLM estimation procedures.  However, it should be noted that 
given the unbalanced nature of the data, the results are sensitive to the estimation procedure used. 

1.1.2 Recreational  
 
The RP had no concerns about how the recreational landings were used in the assessment models.  



The RP accepted the AW and DW recommendation to apply a 20% release mortality to the MRFSS 
fishery where fish are released alive and a 33% mortality to the headboat fishery where fish were 
released both dead and alive with the note that continuity runs do not include discards (B2 
portions).  

 

 

 

 

 

1.1.3 Age Composition 

The RP accepted the AW recommendation to use ages 0-11+ for both the GOM and the SA region.  

 

1.2 Life History 

1.2.1 Growth 

Only age and length data from the non-mixing areas 
were used for estimating growth curves for the Atlantic 
and Gulf stocks.  Consequently, about a third of the data 
used in SEDAR 5 was excluded because it was collected 
in the mixing zone and thus could not be assigned to a 
particular stock.  In addition, new aging data was available 
and the newly estimated growth functions also took into 
account minimum size restrictions. As a result, the new 
models of growth predict faster growth rates for the 
Atlantic stock and slower growth rates for the Gulf stock 
than those estimated in SEDAR 5.  The RP found the new 
estimated growth curves to be more appropriate to use in the 
assessment considering, among other factors, the need to 



exclude data from the mixing zone. 
  
1.2.2 Stock Composition  

The RP accepted the AW recommendation to adopt a 50:50 mixing ratio as the default for the base 
case. The VPA 2-Box cannot model mixing rates like the SS3 model, so assumptions on mixing 
ratios had to be made a priori.   

It was discussed that there was insufficient data to separate the east and west GOM into two stocks. 
The DW suggested that a sensitivity analysis could be run excluding all fish west of the Mississippi 
River. The RP concluded that it would not be instructive to evaluate an eastern Gulf only scenario 
at this stage. Sensitivity scenarios were run to conduct similar evaluations.  

The appropriateness of the level of data aggregation is questionable. While at least two migratory 
units have been described, over 50% of the fishery is prosecuted on the stocks when they are mixed 
during the winter. Therefore, separate management of these stock components may not provide the 
best management advice for king mackerel in the southeastern US unless some mechanism can be 
developed to identify Gulf and Atlantic biological samples collected in the mixing zone. 

It is also possible that a third management unit may also exist in the western GOM. As catches in 
this area are relatively small, the issue may have relatively little impact, although it should be noted 
that two of the abundance indices used apply to this region. 

1.2.3 Fecundity 

The RP accepted the AW and DW recommendations to use the new length-based batch fecundity, a 
single function for batch fecundity at length for both migratory groups, and the updated fecundity 
vector based on hydrated oocyte data as reported in SEDAR16-DW-06.  However, the RP noticed 
that the fecundity information was derived from small samples sizes (32 fish) in the GOM and an 
effort should be made to estimate new length-based relationship increasing the sample sizes prior to 
the next assessment. 

1.2.4 Maturity 

The RP accepted the size/age at maturity information from Finucane et al. (1986), but recommends 
these functions be updated with more recent data.  

1.2.5 Length-Weight Relationship  

The length-weight relationship used in SEDAR 16 differed from SEDAR 5 in that SEDAR 5 used 
the growth curve to determine the relationship, whereas SEDAR 16 used observed data.  

1.2.6 Natural Mortality  

The RP accepted the 
Lorenzen (1996) age-specific 
estimates of natural mortality (M) 
scaled to the Hoenig (1983) 
estimate based on maximum age for 
king mackerel as presented in the 
DW report. The RP did not 
investigate the sensitivity of the 
assessment results to the 
assumptions of higher natural 
mortality at younger ages. The 
differences seen in the 
estimates between the 



Atlantic and Gulf stocks reflect the current observed differences in maximum ages for king 
mackerel between the ATL (26 years) and the GOM (24 years), which provide Hoenig (1983) 
estimates of 0.16 and 0.17 year-1, respectively. This procedure resulted in an increase in the Atlantic 
estimate from the 0.15 used in SEDAR 5 and in a decrease in the 0.20 Gulf estimate used in 
previous assessments.  

1.2.7 Weight at Age  

The RP accepted the new weight-at-age estimates recommended by the DW and used by the AW. It 
was noted that the female weights-at-age used in the VPA2 Box model shows heavier fish at a 
given age in the GOM than in the ATL resulting in a higher estimated fecundity at age. 



1.3 Indices of Abundance 

1.3.1 North Carolina Trip Ticket Index  

The updated index was accepted by the AW panel for use in the VPA2-Box base case for the ATL 
stock.  This index ultimately became the only commercial fishery dependent index in the base 
model. 

1.3.2 Commercial Logbook Index  

Because of the complexity of the management regime throughout the last three decades, the AW 
had difficulty interpreting the fishery dependent indices.  The AW had to choose between using 
either the commercial logbook index or the North Carolina trip ticket index in the SS3 model 
because that model can accommodate only one index per fishery.  Subsequently, this approach of 
using only one index per fishery sector was carried forward to the VPA analyses.  

There was a large difference between the nominal and standardized commercial logbook index in 
the ATL region. The AW believed that these reflected a change from voluntary to mandatory 
reporting requirements in 1998. The analysts were not able to entirely remove this influence from 
the index, so AW group considered using the North Carolina trip ticket index instead of the logbook 
index. Ultimately, the AW decided to use the logbook data for the GOM no-mixing zone and to use 
the North Carolina trip ticket index for the SA no-mixing zone. The AW also proposed that the 
ATL commercial logbook index be used as a sensitivity run for the ATL region. 

1.3.3 Marine Recreational Fishery Statistical Survey (MRFSS)  

The AW concluded that bag limits did not appear to affect fishing behavior as fishermen frequently 
exceed the bag limit, and recommended the inclusion of the MRFSS CPUE index in the assessment 
for both VPA and SS3. There was some concern expressed by the AW over the large variability in 
the MRFSS index for the ATL.  However, the AW determined the MRFSS index to be usable since 
only recreational fishing trips that were considered to potentially be able to catch king mackerel and 
only the intercept data were used to develop the index. 

1.3.4 Headboat  

This index, with the AW recommendation that data collected during closed seasons be excluded, 
was accepted by the RP as a plausible abundance index.  

1.3.5 Fall Plankton Survey (GOM)  

Fall plankton survey (also referred to as the SEAMAP ichthyoplankton survey) was used within the 
VPA model runs as an index of spawning stock biomass (SSB) for the GOM stock.  The RP agreed 
with the decision to include this index particularly given that it was the only fishery independent 
index used in the assessment for the adult stock. 

1.3.6 Shrimp Bycatch Index (GOM)  

The RP agreed with the AW that since the shrimp bycatch index is derived from the SEAMAP 
Groundfish survey data it was not necessary to include it as a second fishery independent 
recruitment index.  

1.3.7 Small Pelagics Trawl Survey (GOM)  

The RP agreed with the DW and AW recommendation not to use the small pelagic trawl survey 
from the GOM, given the very short length of the time series available. 

1.3.8 South Atlantic Shark Gill Net Index  

The RP agreed with the DW and AW recommendation not to use the South Atlantic shark gill net 



index because the number of drift gill net vessels in the shark fishery has decreased, few trips were 
observed each year, the survey only had a small area of coverage, and changes in target species may 
have occurred . In addition, gill nets only make up a small percentage of the overall king mackerel 
landings in recent years.  

1.3.9 SEAMAP Shallow Water Trawl (ATL)  

The DW and AW recommended using the index for mid age-0 king mackerel for both the VPA and 
SS3 models. The SEAMAP shallow water trawl survey was used as an index of age-1 abundance 
for the ATL stock under SEDAR 5. However, most of the king mackerel caught during this trawl 
survey were 40 to 430 mm FL (SEDAR16-DW-9) and the SEDAR 16 DW recommended it as an 
index for age-0 king mackerel. This is the only index for ages 0 available for the ATL. It was noted 
that there was a high degree of variability prior to 2001.  

1.3.10 Seamap Groundfish Survey (GOM)  

The AW included the SEAMAP groundfish survey as an index of GOM age-0 abundance. 
However, the recent four years of increased king mackerel catches in this index were of such a 
magnitude and had such an influence on model outcomes, the RP was concerned about relying on 
this sole recruitment index for predicting future population growth, particularly as its extent was 
limited to the western GOM.  Of particular concern was that these much larger year classes had not 
yet be seen in the catches of the more recent younger ages in the fishery. The RP was also 
concerned that the three first years of the series used in the VPA had zero values and that these had 
been replaced by the lowest value in the series. The RP requested sensitivity runs excluding this 
index, then including index without the first three years of the series. 

1.3.11 Summary of data concerns. 
The lack of Mexican data means that the absolute size of the stock cannot be estimated because an 
important part of the catches are missing. While this lack should be remedied, useful conclusions 
about the state of the stock and local management implications can still be made. 

The use of fecundity estimates in the estimation of spawning stock biomass is useful only if 
fecundity is estimated reliably and if it varies substantially with time or with size of fish. These 
conditions do not pertain at present because the sample size is small, no time-series is available and 
fecundity appears to be linear with respect to fish weight. 

Stock identity is still not reliably described; for example, the affinity of the western Gulf fish to fish 
in other areas is not known with certainty. The assessment and management system may not be 
robust to such uncertainties.  

2 Evaluate the adequacy, appropriateness, and application of methods used to assess the stock. 
 
The RW addressed assessment methodology and interpretation thoroughly. 

1. Stock Assessment Models 
 

2.2.1 Use of the Stock Synthesis Model 
Much of the AW’s attention was directed at developing a new area-based model that would 
describe the population dynamics, migration and exploitation of the relevant stocks of king 
mackerel. This was perceived, according to the AW's Term of Reference 8, as required for the 
calculation of management parameters for GOM and ATL migratory units, and follows the 
recommendation of SEDAR 5. 

Such a model was developed using Stock Synthesis 3 (SS3). This model is structured so as better to 
reflect perceptions of the life history of this stock, and to estimate population parameters by 
maximum-likelihood fitting with respect to the available observations with a minimum of data pre-
processing. 



The use of the model ran into two difficulties. Firstly, it was not clear that the model could 
complete its calculations correctly due to hardware and operating system limitations. Secondly, the 
AW found that the estimates of the population parameters of the two migration groups were very 
strongly interdependent and could not be estimated separately. 

Faced with a perceived need to produce separate management parameters for the two regions, the 
AW took a decision to base its advice on VPA and to abandon the use of the three-area model. 

The RP considered that a conclusion to be drawn from this analysis is that independent assessment 
of the two migration groups is currently not possible without making arbitrary assumptions and 
without excluding a substantial amount of biological data. The AW did not adequately follow-up 
this result, which could have led to a single assessment covering both migration groups. This was 
because (a) inappropriate terms of reference constrained the analysis (see Section 2.3), and (b) data 
pre-processing had already been completed on a migration-group basis. Due to time constraints, this 
matter could not be revisited during the RW.  

The RP agreed that the SS3 model requires further evaluation and testing before being used in a 
management context. At this stage the RP concurs with the AW that the SS3 approach was not 
adequate for the stock assessment, even though this method had substantial theoretical advantages 
and could lead to better knowledge about the reliability of fish stock assessments. 

However, the exploratory use of the SS3 raises serious concerns that the management benchmarks 
of the two migration units cannot be estimated separately with the available data. Furthermore, as 
over 60% of the commercial catches and over 50% of the recreational catches are taken from the 
stocks when they are mixed, the possibility of assessing and managing the two units separately 
needs to be questioned further.  

The AW decided to base its advice on a conventional two-area “virtual population analysis” (VPA) 
approach. Given the foregoing concerns, the RP concludes that this decision may not be 
appropriate.  

 
2.2.2 Continuity Case VPA 

 
The continuity case assessment is intended to show the effects of new observations, while keeping 
model assumptions as unchanged as possible given the new data. The RP examined the continuity 
case against the criteria given in Section 2.4.  The following table summarizes the RP conclusions. 

 
 

Criterion Continuity case Review Panel Conclusion 

All relevant data to be included 
unless there is a clear reason for 
rejection, no “filled-in” 
observations to be used. 

Yes Acceptable 

Data screening for high residuals 
and sensitivity 

Not tested Not needed for continuity case 

Model screening to test 
robustness to alternative model 
structures 

Not tested Not needed for continuity case 

Residual pattern screening for 
trends and appropriate fit 

Not screened Not needed for continuity case 

Credibility check on exploitation 
pattern 

Not explicitly assessed High variability in F at last age leads 
to doubts on credibility of 



Criterion Continuity case Review Panel Conclusion 

exploitation pattern in that year. 

Credibility check on trends New assessment shows 
higher biomass level in ATL 
in whole time-series and high 
recruitment in GOM in last 
three years. 

ATL higher biomass level is 
probably due to new exploitation 
pattern, which has a much lower F at 
last age estimated than in SEDAR 5. 
 
High recruitments seem due only to 
high values in the shrimp by-catch 
index in last few years. 

Parameters estimated with 
reasonable precision 

Not described. Missing 

Full documentation of input data Yes Good documentation 

Structural model equations Yes  Does not say if qs are conditional or 
are estimated as free parameters. 

Observation error-model 
equations 

Yes Variance-estimating method is not 
fully described 

Description of estimating 
algorithm 

Reference to standard 
software 

Acceptable 

List of final parameter estimates 
with s.d. 

Parameter s.d. and 
covariances not provided. 

Requested by RP 

Simulation testing of algorithm No references made in report, 
but the method has been 
simulation tested and the 
documentation is available at 
ICCAT. 

Acceptable. 

Source code and documentation 
available.  

References to program 
manual provided. 

Acceptable 

 
The RP concluded that the continuity case was acceptable and indicated (1) the strong influence of 
the GOM shrimp bycatch CPUE index in creating a new perception of the state of the stock, and (b) 
the estimation method may be unstable in estimating selection pattern, and hence historic 
perceptions of stock size. 
 
2.2.3 Base Case VPAs 
 
The AW's work led to the proposition of base case VPAs which differed from the continuity cases 
in the following elements: 
 
Element SEDAR 5 usage Proposed new usage Review Panel 

Comment 

Proportion of GOM fish 
in the mixing zone 

Assumed 100% Assumed 50%   This is reasonably 
supported by data. 

Age-range Not included Include age 0 in ATL 
models 

Acceptable 

F-parameterizations F on youngest ages Estimate more F Acceptable 



fixed by F ratio from 
separable VPA. 

parameters, with penalty 
function on change in F 
at age at sigma =0.4 on 
ages 3 to 9.   

Life history parameters Use available data on 
fecundity and growth 

Use new data on 
fecundity and growth 

Correct. 

Natural Mortality Fixed M at age, 0.15 for 
ATL and 0.20 for Gulf 
of Mexico 

Use size-related natural 
mortality estimates, but 
with same average 
values. 

Acceptable. 

 
Following the RP's positive evaluation of the reasons for changes from the continuity case VPAs, 
the Panel evaluated the assessment against the criteria in Section 2.4. 
 
 

Basic evaluation of base case assessments  
Criterion Base case Review Panel Conclusion 

All relevant data to be included 
unless there is a clear reason for 
rejection, no “filled-in” 
observations to be used. 

Correction made Filled-in observations used for early 
years of SEAMAP survey 
unacceptable; should be corrected 
(see section 2.3). 

Data screening for high residuals 
and sensitivity 

Not tested Requested from assessment panel: 
observed versus expected,   residual 
versus time, QQ plot. This was 
provided at the meeting. 

Model screening to test 
robustness to alternative model 
structures 

Not tested See section 2.3 

Residual pattern screening for 
trends and appropriate fit 

Screened in informal 
process but not fully 
documented. 

There are substantial residual trends 
and index divergences. See section 
2.3 

Credibility check on exploitation 
pattern 

Not addressed High variability in F at last age leads 
to very dome-shaped exploitation 
pattern. This is considered credible as 
larger fish are not commercially 
targeted due to lower value. 

 

Full documentation of input data Yes Good documentation 

Structural model equations Yes; Does not say if 
q’s are conditional or 
are estimated as free 
parameters. 

 q’s are model parameters 

Observation error-model 
equations 

Yes Variance-estimating method is not 
fully described. 

Description of estimating 
algorithm 

Reference to standard 
software 

Acceptable 



Basic evaluation of base case assessments  
List of final parameter estimates 
and s.d. 

Parameter s.d. and 
covariances not 
provided in AW 
report but CV s were 
made available at the 
meeting. 

Requested by RP. Estimates of 
parameter CV s were acceptable. 

Simulation testing of algorithm No references made 
in report, but the 
method has been 
simulation tested and 
the documentation is 
available at ICCAT. 

Acceptable. 

Source code and documentation 
available.  

References to 
program manual 
provided. 

Acceptable 

 
 
The RP concluded that the preparation and documentation of the assessment base case was 
generally of a high standard. However, the use of lowest observations to replace zero observations 
under assumption of a lognormal distribution was erroneous. The RP requested that the base case be 
corrected to take this into account. ‘Corrected base case’, therefore, refers to a VPA run where the 
original base case was modified by deleting the first 3 years of data of the SEAMAP survey index. 
The additional elements concerning residual patterns were requested during the RW and are to be 
provided as addenda to the Assessment Workshop Report.  
 
 

2. Sensitivity testing of the base cases 
 
The RP identified four principal issues that could affect the outcome of the assessment, as below: 

Stock Structure The appropriateness of the level of data aggregation is questionable. While at least 
two migratory units have been described, over 50% of the fishery is prosecuted on the stocks when 
they are mixed during the winter, so separate management of these stock components may not 
provide the best management advice. The panel would have liked to test a combined-area 
assessment, but the structure in which the data had been pre-processed made this impossible at the 
meeting. An appropriate research recommendation was developed.  

The RP considered that the terms of reference Nos. 6 and 8, set to the assessment working group 
were inappropriate. Fish stock assessments need to be calculated on the basis of functional fishery 
units taking into account both biological and fleet operation factors. Allocation decisions between 
management areas should be made outside and after fish stock assessment workshops. 

It is also possible that a third management unit exists in the western GOM. Although catches in this 
area are relatively small, two of the abundance indices used in the assessment of the entire GOM 
stock are derived from data in this region. If the stock structure hypothesis is incorrect, large errors 
in perceptions of stock size are possible.  

Exclusion of Mexico catches Tagging data show extensive migrations between the US GOM (and 
especially the Western Gulf) and Mexican waters, where a fishery also takes place. As these 
reported catches are of the same order as the US catches, it is necessary to include them in the GOM 
assessment. As no sampling data were available concerning these catches, only the landings (and 
not their age or length-structure) could be included. A sensitivity run was provided and shows 



generally similar trends in biomass and fishing mortality to the base case but at different levels. 
Fishing mortality is estimated as 10% higher compared to the MFMT while the BMSY, catch 
forecasts, and MSST are approximately doubled. 

Use of fishery-dependent indices Such indices are in many areas considered inappropriate for the 
assessment of pelagic fish stocks, even though they are used where fishery-independent surveys are 
not available.  The review panel questioned the use of fishery-dependent data series unless they 
could be shown to reflect stock abundance. The fishery-dependent indices used show surprisingly 
little correlation among themselves (Figures 2.3.1 and 2.3.2) adding to concerns that they may not 
all adequately reflect stock abundance. Two sensitivity runs were requested for each area, excluding 
either the fishery-dependent or the fishery-independent indices. These fits were poor, but showed 
wide divergence, with fishery-independent indices leading to much higher estimates of stock size 
(B2006/MSST revised from 1.499 in the corrected base case down to 1.074 based on fishery-
dependent indices or up to 2.773 for the fishery-independent indices). Conversely, a much higher 
fishing mortality is estimated using the fishery-dependent indices (F2006/MFMT=1.477) than for the 
fishery-independent indices (F2006/MFMT=0.509). For the ATL stock a paucity of data prevented 
similar comparison between dependent and independent indices. (NOTE:  however Table 2.3.2 does 
show separate fishery dependent and fishery independent runs, both of which are indicated as 
having converged). 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.3.1. Pairwise scatterplots of the abundance indices used in fitting the base case for the Gulf 
of Mexico.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.3.2. Pairwise scatterplots of the abundance indices used in fitting the base case for the Gulf 
of Mexico.



 
Iterative re-weighting Within the range of assessments bracketed by using either fishery-
independent or fishery-dependent indices, various solutions can be found according to the statistical 
weights assigned to the various index series. In the “base case” the indices were assigned equal 
overall weightings. In principle, these weightings can be estimated within the assessment model. 
This has the disadvantage of potential numerical instability, but the advantage that the final model 
fit may better coincide with the index series that appear to be more precisely estimated. The RP 
requested such an additional run with the purpose of evaluating the sensitivity of the base case to 
using model-dependent information on index precision. In this case, the assessment model 
estimated lower variances (and hence closer fits) to the fishery-independent indices. 

Exclusion of age 0 survey data in the GOM The observations of very high recruitment in the 
SEAMAP groundfish surveys in the western GOM have a strong influence on perceptions of stock 
dynamics. There are four concerns about accepting these estimates at face value: 

- the high recruitments seen in the surveys do not appear as highly abundant year-classes in 
the catch-at-age data; 

- the surveys are carried out in the western GOM whereas most of the fishery is deployed in 
the eastern Gulf, and there is concern that these may not be a single stock unit; 

- ecological conditions may have changed in the area following the large reduction in the 
GOM shrimp fisheries; 

- the SEAMAP trawl surveys on which they are based are not executed according to a 
sufficiently balanced statistical design, which results in a large sensitivity of the index to the 
method used in estimating inter-annual changes in abundance.  

The RP wished to quantify the uncertainty introduced by these concerns by assessing the influence 
of these data on the assessment, either by excluding the last four years of survey estimates or by 
excluding the entire 0-group data series. Detailed diagnostics of the sensitivity runs are provided as 
addenda to the Assessment Workshop report. 

The sensitivity of the management parameters to plausible alternative assumptions is summarized in 
Tables 2.3.1-2.3.2. 

 
 



 
Table 2.3.1. Management-related parameters estimated in the base case and in six sensitivity runs 
for the GOM stock. 

 

 Corrected 
Base 

Include 
Mexican 
catches 

Only Fisheries 
Dependent 

Indices 

Only 
Fisheries 

Independent 
Surveys 

Survey 
variances 
estimated 
iteratively

Excludes 
the last 5 
years of 

SEAMAP 
trawl 

survey 

Excludes  
Age 0 
from 

analysis 

Convergence Yes Yes Yes Somewhat 
sensitive to 
initial 
estimates of 
terminal F 

Yes Very 
sensitive to 
initial 
estimates 
of terminal 
F 

Yes 

F30%SPR 0.187 0.210 0.157 0.151 0.193 0.156 0.23

F40%SPR 0.134 0.137 0.116 0.106 0.141 0.108 0.16

0.65*F30%SPR 0.122 0.137 0.102 0.098 0.126 0.101 0.15

0.75*F30%SPR 0.141 0.158 0.118 0.114 0.145 0.117 0.17

0.85*F30%SPR 0.159 0.137 0.102 0.098 0.126 0.101 0.2

Yield equilibrium 
F30%SPR 10.827 29.189 8.627 9.769 9.802 10.143 7.763
Yield equilibrium  
F40%SPR 9.972 27.183 7.939 9.273 8.913 9.601 6.855
Yield equilibrium 
0.65*F30%SPR 15.514 27.712 7.544 9.118 8.499 9.462 6.557
Yield equilibrium 
0.75*F30%SPR 11.005 28.462 7.979 9.420 9.008 9.773 6.994
Yield equilibrium 
0.85*F30%SPR 11.069 28.969 8.305 9.617 9.396 9.978 7.350
MSST 2615 6030 2447 2446 2445 2444 1532

Fcurrent 0.155 0.164 0.232 0.077 0.245 0.173 0.200

B2006 3921 11350 2627 6784 2890 2649 3076

Fcurrent/MFMT 0.826 0.779 1.477 0.509 1.268 1.107 0.870

B2006/MSST 1.499 1.883 1.074 2.773 1.182 1.084 2.01



Table 2.3.2. Management-related parameters estimated in the base case and in six sensitivity runs 
for the ATL stock. 

 

 Base 
Only Fisheries 

Dependent 
Indices 

Only Fisheries 
Independent 

Surveys 

Survey variances 
estimated iteratively New index 

Convergence Yes Yes Yes Yes Yes 

F30%SPR 0.256 0.255 0.262 0.241 0.243

F40%SPR 0.174 0.173 0.178 0.168 0.169

0.65*F30%SPR 0.167 0.166 0.170 0.157 0.158

0.75*F30%SPR 0.192 0.192 0.196 0.181 0.182

0.85*F30%SPR 0.167 0.166 0.170 0.157 0.158

Yield F30%SPR 8.964 8.796 9.001 8.669 9.908

Yield F40%SPR 8.122 8.012 8.131 7.824 8.951

Yield 0.65*F30%SPR 7.996 7.908 8.009 7.610 9.156

Yield 0.75*F30%SPR 8.375 8.265 8.397 8.018 9.557

Yield 0.85*F30%SPR 8.662 8.530 8.691 8.331 9.850
MSST 1827.506 1827.196 1826.675 1826.734 2073.946
Fcurrent 0.258 0.277 0.555 0.148 0.175
B2006 2443.000 2982.000 1064.000 4026.000 3404.000
Fcurrent/MFMT 1.007 1.085 2.121 0.615 0.722
B2006/MSST 1.337 1.632 0.582 2.204 1.641
 
 
Conclusions 
 
The RP considered that the assessment was limited because of the absence of Mexican data while 
tagging information strongly indicates important stock mixing across the area. This is a “straddling” 
stock, whereby obligations concerning joint research and management exist in the UNCLOS 
Agreement for the implementation of the provisions of the Convention relating to the conservation 
and management of straddling fish stocks and highly migratory fish stocks. Although the USA has 
ratified this agreement, Mexico has not yet done so although joint management and data collection 
concerning other stocks is already in place. 

The sensitivity run including using the available landings information from the Mexican fishery 
shows the high sensitivity of management parameters related to absolute measures of stock size.  

The uncertainty in the assessment due to missing data and to the plausible alternative assessment 
structures are so large that the RP did not examine the base model parametric uncertainty estimates 
in detail, nor the medium-term projections, because the uncertainty in providing management 
advice is largely due to the variability among alternative model assumptions and specifications. 

The RP considered the adequacy and appropriateness of the assessment for various purposes, in the 
light of structural uncertainty as indicated in the sensitivity runs 

 
Gulf of Mexico Stock 

Purpose Adequacy and 
Appropriateness 

Reviewer's comments 



Estimation of absolute 
management benchmarks 
(MSST, BMSY) related to 
biomass. 

Inadequate. These parameters are 
very sensitive to the missing 
Mexican catches which affect the 
perception of the size of the 
stocks. 

MSST is unknown, but in the 
range 2444 to 6030 million lbs. 

Estimation of stock status with 
respect to MSST 

Adequate. The stock is above MSST. 

Estimation of stock status with 
respect to MFMT 

Inadequate. The fishing mortality is 
estimated as between 49% below 
MFMT and 48% above MFMT. 

Evaluation of general trend in 
stock development 

Adequate.  Stock size is increasing and there 
is an indication of more abundant 
recent recruitments 

Determination of ABC in the 
short term 

Adequate. Catches corresponding to F30% 
SPR are fairly robust to model 
uncertainty in the range 8.63 to 
10.27 million lbs, excluding 
Mexican catches but including 
shrimp by-catches. 

 
 
 



 
Atlantic Stock 

Purpose Adequacy and 
Appropriateness 

Reviewer's comments 

Estimation of absolute 
management benchmarks 
(MSST, BMSY) related to 
biomass. 

Adequate MSST in the range 1827 to 2074 
million lbs from alternative 
models. Bootstrap estimates of 
uncertainty are very tight and do 
not seem credible. 

Estimation of stock status with 
respect to MSST 

Adequate. The stock is above MSST. 

Estimation of stock status with 
respect to MFMT 

Adequate. The stock is very probably not 
undergoing overfishing. 

Evaluation of general trend in 
stock development 

Adequate.  There are trends showing a 
decline in biomass and over the 
time series. 

Determination of equilibrium 
ABC  

Adequate. Catches corresponding to F30% 
SPR are fairly robust to model 
uncertainty in the range 0.24 to 
0.26 million lbs. 

Determination of ABC in the 
medium term 

  

Statements of stock status with 
respect to management 
benchmarks 

Adequate.  

 
2.4 Evaluation criteria 
 
The RP evaluated the assessment methodology against the following criteria, which where first 
promulgated at SEDAR 9: 
 
Evaluation criteria for assessments (source: SEDAR 9) 
 

1. All relevant data should be used, unless there is an a priori reason to exclude a data series, or a sound a 
posteriori reason can be identified. Data should be real observations, not “filled-in” using assumptions or other 
criteria, to the extent possible. Fish stock assessment depends on having reasonably long time-series of catch, 
effort and fishery-independent abundance estimates. 

2. Conclusions about stock status with respect to reference points should be robust to underlying assumptions 
about data and structural model, e.g. reliance on filling-in assumptions, dependence on most contested parts of 
the data sets. 

3. Assessments should include the following: 
3.1 Data screening, to check assumptions in 1 and 2. 
3.2 Model screening, to see if broadly similar conclusions are drawn from different models, including 
sensitivity to constraints etc. 
3.3 Residual pattern screening: Does the model replicate the trends in the data? 
3.4 Credibility check: are the estimated model parameters reasonable (e.g. selection pattern, r, 
B0/BMSY, trends in F etc. in the context of biological knowledge about the stock and the fishery? 
3.5 Variance estimates (or posteriors) for the estimated interest parameters, and a priori model  
testing, using simulated data, which should demonstrate that the model has useful precision in 
predicting interest parameters  when presented with data. 

4. Assessment documentation should include: 



4.1. Data used to fit the assessment model. 
4.2. Structural model equations, including process-error model if applicable 
4.3. Observation-error model 
4.4. Description of estimating algorithm 
4.5. List of final parameter estimates and their s.d.s 
4.6. Computational validation, including simulation testing 
4.7. Source code (and ideally documentation) of the programs used should be made available. 

 
3. Recommend appropriate estimates of stock abundance, biomass, and exploitation.  
 

The RP accepted the base cases provided by the AW for the GOM and ATL stocks as providing one 
of several plausible estimates of stock abundance, biomass and exploitation. However, the base 
cases alone do not provide sufficient information about the uncertainty of these estimates.  

Gulf of Mexico stock : 

- Stock abundance and biomass: The stock is estimated between 2627 and 6784 million lbs in 
2006. 

- Exploitation: The stock fishing mortality on the stock is estimated between 0.077 and 0.245 
per year in 2006. 

Atlantic stock: 

- Stock abundance and biomass: The stock is estimated between 1064 and 4026 million lbs in 
2006. 

- Exploitation: The stock fishing mortality on the stock is estimated between 0.148 and 0.555 
per year in 2006. 

 
4. Evaluate the methods used to estimate population benchmarks and management parameters 
(e.g., MSY, Fmsy, Bmsy, MSST, MFMT, or their proxies); recommend appropriate management 
benchmarks and provide estimated values for management benchmarks, a range of ABC, and 
declarations of stock status.  
 

Methods used to calculate population benchmarks and management parameters followed guidelines 
provided by Restrepo et al. 1998, and proposed/alternative procedures described in Section I of the 
SEDAR 16 Stock Assessment Report. The VPA base cases for the Gulf of Mexico and Atlantic 
migratory stocks were proposed as the appropriate models to use for management advice.  

The minimum spawning stock size threshold (MSST) was defined as [(1-M) or 0.5 whichever is 
greater]*BMSY, the default for data-moderate situations in the guidelines. The maximum fishing 
mortality threshold (MFMT) was defined as FMSY in the proposed/alternative procedures.  

F30%SPR was used as a proxy for FMSY. B30%SPR yield-per-recruit calculations require a spawner-
recruit relationship, and this was estimated using VPA recruitment estimates, Beverton-Holt and an 
assumed steepness value of 0.95.  

The current selectivity pattern used for yield per recruit calculations was derived from a 
normalization of the current F vector. Current F was calculated from the geometric mean of the age-
specific F values from VPA for the most recent three years (2004-2006). The RP recommends that 
in the future reference F values be calculated by averaging across ages rather than using apical F. 
Average F values are easier to understand. 

Yield per recruit calculations also require life history values for M, weight at age, maturity and 
fecundity. The values used for these were the same as for the VPA. 

Within the VPA and also yield per recruit calculations, SSB was computed as numbers at age times 



maturity times fecundity to reflect egg production rather than biomass. The RP noted that yield per 
recruit calculations in particular are often made in relation to biomass rather than egg production, 
but agreed that incorporation of fecundity information is an improvement to the more usual 
procedure. The RP points out that fecundity needs to be well sampled before its use as a 
replacement for spawning biomass in an assessment will improve the calculation of reference points 
(See section 1.3.10). 

Proposed alternative values of optimum yield were 65%, 75%, and 85% of FMSY.  

ABC values were provided using a range of constant F projections over the period 2007-2016. The 
constant F values were Fcurrent, FMSY (=F30%SPR), F40%SPR, 65% F30%SPR, 75% F30%SPR and 85% 
F30%SPR.  The assessment team provided this range as they believed that the selection of an 
appropriate ABC was a management decision.  

The RP requested sensitivity tests of results using an alternative lower steepness value of 0.75. 

 

Table 4.1 Management reference points from the Gulf of Mexico uncorrected base case using 
alternative steepness values 

Steepness F30%SPR FMSY
* B30%SPR BMSY

* 

0.95 0.25 0.41 2,941 1,709 
0.75 0.25 0.23 2,393 2,676 

* calculated using the Sissenwine and Shepherd (1987) approach that includes the SR relationship (not used in current 
management recommendations, but provided for comparison purposes). 
 

Some reference point values are sensitive to the chosen steepness value. The RP had some concern 
that the recruitment estimates from VPA were uninformative about steepness, and that the default 
steepness value of 0.95 was arbitrarily chosen. The RP has made a research recommendation to 
improve the procedure for selecting an appropriate steepness value. In addition, the RP noted that a 
decrease in steepness produces a lower MSST as this was based on the BMSY proxy of B30%SPR. This 
counter-intuitive behavior is due to the BMSY proxy being used, and possibly also fixing of the 
maximum expected recruitment level when fitting the stock recruitment relationship. The RP 
recommends that the behavior of the current control rules in relation to steepness be investigated 
using simulation as a research task, to test that the rules achieve management objectives as 
expected. Additionally, improved behavior at lower steepness values could be achieved by fitting 
the SR curve through an equilibrium point, rather than by limiting maximum recruitment. 

F40%SPR is considered to be an acceptable FOY value in other US regions and other countries for the 
purpose of ABC calculations. The FOY values of 65%, 75% and 85% of F30%SPR represent different 
levels of conservativeness in the same range as F40%SPR.  The use of different FOY values appears to 
have been accepted in this fishery without investigation of the properties of each through simulation 
testing. The RP also recommends that operational methods to exploit the fishery at FOY be tested by 
simulations.  

Base case and plausible sensitivity results in Tables 2.3.1 and 2.3.2 showed that estimates of 
B2006/MSST were robust, and indicated that both the GOM and ATL 2006 spawning stock biomass 
levels were above the MSST, and therefore not overfished. The range of plausible sensitivity results 
for the GOM for Fcurrent /MFMT was from 0.826 to 1.477 indicating that it is uncertain whether the 
stock is currently experiencing overfishing. For the ATL stock, Fcurrent/MFMT plausible values were 
in the range of 0.615 to 1.085 indicating that if overfishing is occurring, it is at a low level. The run 
using the single fishery independent index was considered by the AW to be unreliable because of 
the limited data, and the resulting high estimate of Fcurrent/MFMT ratio of 2.121 is not plausible. A 
range of possible ABC values are provided in these results, from 6.557 - 10.225 million lbs 
(excluding the Mexico landings) for the GOM and 7.610 - 9.850 million lbs for the ATL. The RP 
did not agree that the base case results provided central values within the plausible range of results 



examined, and have recommended that this uncertainty be incorporated into the TAC setting 
process. 

 
5. Evaluate the adequacy, appropriateness, and application of the methods used to project future 
population status; recommend appropriate estimates of future stock condition (e.g., exploitation, 
abundance, biomass, etc.).  
 
Projection methods followed the recommendations of the AW, using a Beverton-Holt SR function 
based on VPA recruitment estimates, setting maximum expected recruitment to the geometric mean 
of the estimated recruits over the years that they were available (1981-2004 GOM and 1989-2004 
ATL), and an assumed steepness value of 0.95. To estimate projection variance, 1000 bootstraps 
were run, using the CV of the observations to vary predicted recruitment about the fixed SR curve. 
Seven different projection scenarios were examined, using different levels of future catch: Fcurrent, 
FMSY=F30%SPR, F40%SPR, 65%F30%SPR, 75%F30%SPR and 85%F30%SPR.  

The RP agreed that the bootstrap procedure is adequate for estimating parametric uncertainty for the 
base model and catch scenario combinations. However, most of the uncertainty in assessment 
outcomes is among alternative plausible model structures rather than within-model uncertainty. 

Given this uncertainty across different model structures, the RP does not believe that error estimates 
from any single base model appropriately captures the uncertainty in the ABC and other stock 
condition indicators that result from this assessment.   

 

6. Evaluate the adequacy, appropriateness, and application of methods used to characterize 
uncertainty in estimated parameters. Provide measures of uncertainty for estimated 
parameters. Ensure that the implications of uncertainty in technical conclusions are clearly 
stated. 
  

The RP found that the uncertainty caused by observation error is adequately characterized. The 
empirical bootstrap approach is appropriate for these complex models. Uncertainty in catch 
estimation was not addressed in the VPA model, as it is assumed catch-at-age is known exactly. 
Index observation error was used as the basis for the bootstrap simulation. In SS3, other types of 
error can be addressed, including catchability process error. For the Atlantic stock, the RP 
considered that the estimated CVs of the indicators were unrealistically tight. 

The current models, at least for the GOM, showed strong retrospective patterns. Retrospective 
patterns measure the ability of the stock assessment to forecast accurately and indicated that, in this 
case, there was a perceived change in productivity inconsistent over the time series. Retrospective 
patterns generally can be linked to some model misspecification. There are no simple solutions to 
this problem, and it adds to the level of uncertainty in the assessment. 

Structural error needs to be addressed. It represents the difference between the model and reality, 
and is generally considered the most significant source of error. In this case, the RP has 
recommended developing a decision table with “states of nature” and the likely range of possible 
outcomes not exceeding the plausible range.  

The RP recommended that the AW should present assessment results in the form of a decision table 
that represents the estimates derived from several plausible models that bracket the likely range of 
outcomes from the decision making. This, most importantly, considers the costs of making a 
decision assuming one hypothesis is true when an alternative hypothesis is closer to the real “state 
of nature”. 

In the case of the GOM there were five models available. The alternative models (“Fishery 
Independent Indices Only” and “Fishery Dependent Indices Only”) were bracketed between the 



models featured in the table, and concern was expressed by members of the AW that the “Fishery 
Independent Indices Only” fit was poorly determined and unreliable. 

The structure for the decision table is suggested as: 

Gulf of Mexico Stock excluding Mexican catches 

Decision 
(ABC/TAC) 
Mill. Pounds 

 “States of Nature”  
Fishery Dependent 

Indices Only 
MLE Indices 

Weighting Corrected Base 

8.305 P11 P12 P13 
9.396 P21 P22 P23 
11.069 P31 P32 P33 

 
 
In the case of the ATL stock, two model specifications did not converge (Fishery Independent 
Indices only and excluding the last 5 years of the SEAMAP groundfish survey) and two others were 
not comparable across management actions (Including Mexico catches and excluding Age 0 from 
the model), leaving the three possible models only.  

 
Atlantic Stock 
Decision 
(ABC/TAC) 
Mill. Pounds 

 “States of Nature”  
MLE Indices 

Weighting Base New Index 

8.331 P11 P12 P13 
8.662 P21 P22 P23 
9.850 P31 P32 P33 

 
 
In the tables above Pij = probability that F2008 > MFMT which can be obtained from the bootstrap 
procedure for each model fit (to be completed by the AW), the decision is based on the ABC 
calculation (Yield equation 0.85*F30%SPR) on the allowable catch made by the council, which are 
produced from the models based on the formal decision rules. These are for guidance only on the 
final ABC recommendation from the SSC. The Base Model is considered the model closest to 
reality by the AW. 

In future, the AW should consider developing alternative plausible hypotheses to their base case to 
aid the review process. The AW should consider and advise on the major uncertainties in the 
assessment. If a single dimension can be identified as the main source of uncertainty (e.g. steepness, 
productivity, weighting of abundance indices), this can be used to profile across this uncertainty for 
inclusion in a decision table.  

 
7. Ensure that stock assessment results are clearly and accurately presented in the Stock 
Assessment Report, including the Summary Report, and that reported results are consistent 
with Review Panel recommendations.  
 
The stock assessment and summary report is clearly and accurately presented. However, the RP 
recommended that the SEDAR develops procedures that minimize the burden on the various 
workshops to produce documentation. The number and length of documents produced for review 
were extensive and complete, but clearly time consuming to produce and so extensive that it was 
difficult to identify the key areas which the assessment was sensitive to. An alternative approach is 
to develop a single document, adding, changing and editing sections as necessary so that the 
versions of the document represent a “snap-shot” of the current thinking. While a history of the 



assessment process is useful in theory, following this progression in detail is usually beyond any but 
a few involved intimately in the process. A good example of the updated document approach is the 
North Sea Herring Working Group Report 
 (https://www.ices.dk/iceswork/wgdetailacfm.asp?wg=HAWG). 
 
 
8. Evaluate the SEDAR Process. Identify any Terms of Reference which were inadequately 
addressed by the Data or Assessment Workshops; identify any additional information or 
assistance which will improve Review Workshops; suggest improvements or identify aspects 
requiring clarification.  
 
The evaluation of the SEDAR workshops in addressing their terms of reference are in Tables 8.1 
and 8.2. Overall, the workshops have conducted their work very conscientiously. They have clearly 
been professional and addressed almost all of the ToRs as well as might be expected. However, not 
all terms of reference were fully addressed.  

The data workshop is required to “Evaluate the degree to which available indices adequately 
represent fishery and population conditions.” (ToR 3) This was certainly done at a sampling / 
statistical level, but guidance was limited on how well these different indices reflect abundance. 

The data workshop is required to “Provide maps of fishery effort and harvest.” (ToR 4) These maps 
were not provided, although information on the spatial distribution of catch and effort was 
provided.  

The assessment workshop ToR “Evaluate the results of past management actions and, if 
appropriate, probable impacts of current management actions with emphasis on determining 
progress toward stated management goals” was not met due to time constraints.  However, the RP 
understand that the complexity of this task is very great and it is not feasible to be conducted in the 
time available. 

Several data workshop ToRs (DW ToR 2, 3, 4) refer to “adequacy” of input information. The focus 
of the workshop was to provide the best information available, which is succeeded in doing. 
However, “adequacy” requires subjective judgment and is suitable for developing a base case 
assessment. What is also of interest to the assessment and review panels should be measures of 
uncertainty. Information helping identify the least reliable source of information among the catches, 
indices of abundance and size/age compositions or alternative inputs where “data” are estimated, 
might be used to develop alternative models to test for sensitivity. It should be noted that alternative 
models were suggested by the DW to test stock structure. 

In the opinion of the RP, the AW TORs 6 and 8 contained inappropriate references to stock 
structure. Stock structure should be determined on scientific grounds, and is the prerogative of the 
DW and AW, based on the scientific evidence and expert opinion only. Other mechanisms should 
exist for determining how these resources are shared among stakeholders. 

The RP recommended that SEDAR attempts to evaluate the effectiveness of past management 
actions, as this provides feedback control important to this sort of process. The management actions 
have been listed, but there have not been evaluations except in the sense of the impact on 
monitoring indices. SEDAR should also develop standardized procedures to guide AW on 
methodology and especially on the presentation of results. This should include for example:  

- Standard residual plots including QQ plots; 

- Fish stock parameters presented in a standard way, e.g. arithmetic mean across ages as 
recommended here; 

- Results of plausible alternative model fits in the form of a decision table 

 



Table 8.1. Review of the Data Workshop terms of reference. 
 
 Terms of Reference Comments  
1. Characterize stock structure and develop a 

unit stock definition. Provide maps of 
species and stock distribution.  

Met: The available evidence on stock structure 
is provided and a hypothesis on population 
structure, including a map, is proposed. 

2. Tabulate available life history information 
(e.g., age, growth, natural mortality, 
reproductive characteristics); provide 
appropriate models to describe growth, 
maturation, and fecundity by age, sex, or 
length as applicable. Evaluate the adequacy 
of available life-history information for 
conducting stock assessments and 
recommend life history information for use 
in population modeling.  

Met: Life history information is provided and 
is complete. Information is provided in a form 
suitable for stock assessment. The data 
workshop provided clear recommendations on 
which information to use. Overall uncertainty 
among information was not characterized 
(DW Final Section 2.11). 

3. Provide measures of population abundance 
that are appropriate for stock assessment. 
Document all programs used to develop 
indices, addressing program objectives, 
methods, coverage, sampling intensity, and 
other relevant characteristics. Provide maps 
of survey coverage. Consider relevant 
fishery dependent and independent data 
sources; develop values by appropriate strata 
(e.g., age, size, area, and fishery); provide 
measures of precision. Evaluate the degree 
to which available indices adequately 
represent fishery and population conditions. 
Recommend which data sources should be 
considered in assessment modeling.  

Met except the evaluation of indices was 
limited: Measures of abundance were 
provided, reviewed and recommendations were 
made on which indices were appropriate for 
the stock assessment. Methods used to estimate 
indices were documented providing 
appropriate area, age groups, and sampling 
precision relevant to indicate how the 
population models should reference indices. 
Indices were not evaluated with respect to their 
relationship to and ability to track overall 
abundance. 

4. Characterize commercial and recreational 
catch, including both landings and discard 
removals, in weight and number. Evaluate 
the adequacy of available data for accurately 
characterizing harvest and discard by 
species and fishery sector. Provide length 
and age distributions if feasible. Provide 
maps of fishery effort and harvest.  

Met: Commercial and recreational catches are 
well described, including both discards and 
landings, and the adequacy of the data has 
been evaluated. Age, sex and length 
distributions have been provided where 
possible.  

5. Provide recommendations for future 
research in areas such as sampling, fishery 
monitoring, and stock assessment. Include 
specific guidance on sampling intensity and 
coverage where possible. Provide discussion 
of progress on research and monitoring 
recommended by SEDAR 5.  

Met: Extensive research recommendations 
were provided covering all relevant areas. 

6. Prepare complete documentation of 
workshop actions and decisions (Section II. 
of the SEDAR assessment report). 

Met: A complete document was prepared and 
given to the SEDAR assessment group. 

 
Table 8.2. Review of the Assessment Workshop terms of reference. 
 Terms of Reference Comments 



1. Review any changes in data following the 
data workshop and any analyses suggested by 
the data workshop. Summarize data as used in 
each assessment model. Provide justification 
for any deviations from Data Workshop 
recommendations.  

Met: The AW reviewed changes and 
recommendations from the DW. Where 
changes have been made, these were 
documented and explained. 

2. Develop population assessment models that 
are compatible with available data and 
recommend which model and configuration is 
deemed most reliable or useful for providing 
advice. Document all input data, assumptions, 
and equations.  

Met: The VPA implemented in VPA2Box 
was selected. The SS3 model which has been 
developed could not be completed in time, 
although it was considered to be more realistic 
description of population processes. The 
model has been fully documented. 

3. Provide estimates of stock population 
parameters (fishing mortality, abundance, 
biomass, selectivity, stock-recruitment 
relationship, etc); include appropriate and 
representative measures of precision for 
parameter estimates.  

Met: Estimates of stock population 
parameters with bootstrap estimates of 
precision have been provided. 

4. Characterize uncertainty in the assessment 
and estimated values, considering 
components such as input data, modeling 
approach, and model configuration. Provide 
appropriate measures of model performance, 
reliability, and ‘goodness of fit’.  

Met: The uncertainty of the different runs is 
assessed using a bootstrap as well as reporting 
standard fit diagnostics.  

5. Provide yield-per-recruit, spawner-per-recruit, 
and stock-recruitment evaluations. 

Met: YPR, SPR were provided. SPR 
calculations provided the reference point. A 
stock-recruitment model was proposed and 
used in the projections. 

6. Provide estimates for SFA criteria consistent 
with applicable FMPs, management 
programs, and National Standards. This may 
include: evaluating existing SFA benchmarks, 
estimating alternative SFA benchmarks; and 
recommending proxy values. SFA 
parameters shall be provided for the Gulf 
and Atlantic Migratory Units as currently 
defined using the most current mixing data. 

Met: SFA benchmarks were reviewed and 
calculated for the relevant stocks. 

7. Provide declarations of stock status relative to 
SFA benchmarks.  

Met: The stocks’ status was evaluated with 
respect to the reference points. 

8. Estimate Allowable Biological Catch (ABC) 
based on the following criteria:  
A) Based on migratory groups and mixing 
zone dynamics defined using best available 
scientific information, provide separate 
ABC values for each of two management 
areas delineated at the Miami-Dade/Monroe 
County line: all fish caught north of the line 
allocated to the Atlantic management area 
and all fish caught south of the line 
allocated to the Gulf management area.  
B) Based on migratory groups and mixing 
zone dynamics as currently defined, provide 
separate ABC values for the Gulf and 
Atlantic Migratory Units based on 

Met: ABCs were calculated for the 4 stock 
mixing scenariosmanagement boundary 
scenarios.  



allocating all fish in the mixing zone to the 
Gulf Migratory Unit (essentially the 
‘continuity’ approach).  
C) Based on migratory groups and mixing 
zone dynamics as currently defined, provide 
separate ABC values for the Gulf and 
Atlantic migratory units based on allocating 
50% Gulf of Mexico and South Atlantic 
King Mackerel of the fish in the mixing 
zone to the Gulf Migratory Unit and 50% of 
the fish to the Atlantic Migratory Unit.  
D) Based on migratory groups and mixing 
zone dynamics defined using best available 
scientific information, provide separate 
ABC values for each of two management 
areas delineated at the Gulf and South 
Atlantic Council boundaries  
 

9. Project future stock conditions (biomass, 
abundance, and exploitation) and develop 
rebuilding schedules if warranted; include 
estimated generation time. Stock projections 
shall be developed in accordance with the 
following:  
 
A) If stock is overfished:  
F=0, F=current, F=Fmsy, Ftarget (OY),  
F=Frebuild (max that rebuild in allowed time) 
B) If stock is overfishing  
F=Fcurrent, F=Fmsy, F= Ftarget (OY)  
C) If stock is neither overfished nor 
overfishing  
F=Fcurrent, F=Fmsy, F=Ftarget (OY)  

Met: Projections have been carried out as 
required. No rebuilding is warranted. 

10. Evaluate the results of past management 
actions and, if appropriate, probable impacts 
of current management actions with emphasis 
on determining progress toward stated 
management goals.  

Not met: The time constraints prevented the 
assessment panel from evaluating past 
management.  The RP felt that this term or 
reference was not realistic. 

11. Provide recommendations for future research 
and data collection (field and assessment); be 
as specific as practicable in describing 
sampling design and sampling intensity. 
Provide discussion of progress on research 
and monitoring recommended by SEDAR 5. 

Met: Extensive recommendations have been 
provided for future research. The main 
SEDAR 5 research recommendation, moving 
to a statistical catch-at-age model, was 
addressed. 

12. Complete the Assessment Workshop Report 
(Section III of the SEDAR Stock Assessment 
Report) and prepare a first draft of the 
Summary Report. 

Met: The assessment workshop report was 
completed. 

 
 
9. Review the research recommendations provided by the Data and Assessment 
workshops and make any additional recommendations warranted. Clearly indicate the 
research and monitoring needs that may appreciably improve the reliability of future 



assessments. Recommend an appropriate interval for the next assessment. 
  

The assessment and data workshops have identified the most important research required to 
improve the assessment. Those areas of research requiring highest priority as well as some 
additional research are outlined below, based on the need to appreciably improve the reliability of 
future assessments. Where possible, this research should be completed for the next assessment. To 
verify recruitment detected in some abundance indices, it is recommended that the next assessment 
takes place in 3 years. 

The RW emphasized the importance of the Mexican catches. This was addressed by the AW's 
recommended research, to determine whether separate stocks exist in the eastern and western 
portions of the GOM and the relationship of king mackerel off the coast of Mexico with U.S. king 
mackerel stocks (DW 2 & 3; AW 3, 4 & 5). The RW considered these a priority.  

An objective procedure to justify the choice of steepness value used for king mackerel modeling is 
required. This may be either from best fits to available data, or choice of appropriate values for 
similar species from a meta-analysis. It should also be investigated whether improved behavior at 
lower steepness values could be achieved by fitting the SR curve through an equilibrium point, 
rather than by limiting maximum recruitment. This applies both to reference point calculation and 
projections. 

The RW was concerned with the accuracy of the available abundance indices. With the exception of 
the research to remove the suspected bias in the log-book data (AW 8), no recommendations on 
improving the abundance indices were made by either the DW or AW. Given the problems with the 
indices, research should include identifying methods which might improve collection and 
standardization of data used for this purpose. In particular, the RW believed that improved stock-
wide fishery independent indices may be required to carry out control to the level of precision 
implied by management. It is also important that the commercial logbook index constructed for the 
Atlantic stock unit is used if possible in future assessments. 

The RP recommended that the behavior of the current control rules that use per recruit F30%SPR 
values be investigated using simulation, to ensure that they achieve management objectives as 
expected. A useful framework for this form of testing is known as management strategy evaluation 
that includes an operating model of fish population dynamics (using various plausible scenarios), 
fisheries scientific sampling from the population with error, fishing fleet operations and catch, stock 
assessment and management action as simulation components (e.g. see ICES Marine Science 
Symposia, 1999).   

The RP endorses the AW recommendation that the discrepancy between the two programming 
codes R and SAS that were used in SEDAR5 and SEDAR16, respectively for estimating shrimp 
trawl bycatch be resolved. 

If the development of the SS3 model is to continue, research programs are required that improve 
monitoring of the stock mixing. These include tagging studies, otolith microchemistry and shape 
analysis studies, and the collection of microsatellite genetic marker data to determine mixing rates 
(DW 1; AW 6 & 7). 

Otoliths from the mixing zone need to be evaluated with shape or elemental analyses in order to 
assign them to one of the two stocks for use in future assessments. 

The size and age maturity functions should be updated as the most recent estimates are over 20 
years old.  

Either the intensity of sampling for fecundity should be greatly increased, or else weight-at-age of 
mature fish should be used as a proxy for spawning potential. 

Procedures should be investigated for incorporating uncertainty and assign utility across model 
structures into ABC and stock condition calculations. Most of the uncertainty in assessment 



outcomes is between alternative plausible model structures. 

An important uncertainty for the GOM stock is whether a series of recent good recruitments that 
appear in some indices will contribute in the medium term to increase stock biomass of fish of a 
size targeted by the commercial and recreational sectors. It will take two to three years for these fish 
to enter the fishery and for a stock assessment to determine what the impact of those recruitments 
really is. Therefore, the RP recommends that an update assessment be conducted in two to three 
years. 
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